April 11, 2011

Maria Ellis

Executive Secretary for MEDCAC
Centers for Medicare & Medicaid Services
Office of Clinical Standards and Quality
Coverage & Analysis Group, S3-02-01
7500 Security Boulevard

Baltimore MD 21244

Re: Medicare Program; Meeting of MEDCAC, May 11, 2011, on Cochlear Implants for
Sensorineural Hearing Loss

SUBMISSION SENT VIA EMAIL

Dear Ms. Ellis:

The following letter provides Advanced Bionics’ comments for the upcoming Medicare
Evidence Development & Coverage Advisory Committee (MEDCAC) meeting to review the
clinical evidence associated with unilateral and bilateral cochlear implant procedures for
sensorineural hearing loss. Advanced Bionics is a global leader in cochlear implant technology,
and is also a wholly-owned subsidiary of Sonova, a firm committed to the development of
innovative hearing solutions to address a wide spectrum of patient needs.

Unilateral cochlear implant procedures have been commercially available since the 1980s in
patients with severe to profound hearing loss who demonstrate poor speech discrimination
scores. Bilateral implant procedures have become more widespread in use in both pediatric and
adult populations in recent years. The growing clinical evidence and acceptance in the medical
community clearly demonstrate the added value of bilateral implantation towards improving
health outcomes for people with severe to profound hearing loss. The William House Cochlear
Implant Study Group has reviewed pertinent literature and stated that bilateral cochlear
implantation is now considered as an accepted medical practice. (Balkany et al. 2008)

It is equally important for the MEDCAC to consider realistic study designs in this therapeutic
space as well as the most meaningful health outcomes (clinical and quality of life (QoL)) as the
panel evaluates both the strength and meaning of the data for unilateral and bilateral cochlear
implantation procedures amongst various hearing loss patient population groups under discussion
at this meeting.

We appreciate the opportunity to present the clinical evidence in response to the voting questions
on unilateral and bilateral cochlear implantation to MEDCAC, and provide comments regarding:

1. Small population and study quality ratings
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2. Evidence that improvement in health outcomes with cochlear implantation is independent
of age

3. Evidence to support expansion of inclusion criteria to include adults with best-aided pre-
implant sentence scores of 40% or greater

4. Evidence to support the benefits of bilateral vs. unilateral cochlear implantation.

Small population and study quality ratings

Most published studies of cochlear implants involve small samples, with non-randomized design.
Randomized study designs and the use of blinding in studies would be infeasible in this
population for several reasons as explained below:

1.

It is important to recognize that the population size and limited procedure volume of cochlear
implantation constrain more traditional study design options. Data from the Medicare
Hospital Outpatient Prospective Payment System clearly indicate the small number of
cochlear implantations performed annually. For example, in 2009, 1,481 cochlear implant
procedures were performed (APC 0259) compared to 20,657 coronary stent placements
(APC 104). Consequently, the small number of subjects in cochlear implant studies reflects
the small size of the implanted population and the low volume of procedures performed.

It is well established for cochlear implant interventions for severe to profound hearing loss
that there is a causal relationship between implantation and auditory outcomes, and that there
is not a placebo effect for profound deafness. This reality makes randomized design
unnecessary and impractical.

Subjects must give consent to undergo surgical placement of the device and will be able to
detect if the device has been activated.

Since unilateral and bilateral cochlear implantation are considered accepted medical practices
for deafness by the medical community, patients would choose direct access to care rather
than participation in a study in order to gain access to this treatment.

Part of this panel meeting is dedicated to review of clinical evidence on unilateral cochlear
implantation in the Medicare population within the 40% to 60% pre-implant sentence test
score range. Data from our clinical studies and those presented in the literature indicate that
patients meeting these criteria represent a small proportion of the adult cochlear implant
recipient population. Given the low level of annual Medicare cochlear implant procedures, it
would be difficult to capture associated outcomes for this segment of patients in the clinical
literature because dedicated studies to this small group are not feasible.

Medicare’s current National Coverage Determination (NCD) on cochlear implantation (NCD
50.3) covers beneficiaries with <40% sentence perception scores. Despite the fact that the
NCD offers coverage in an approved study, the primary coverage effectively limits the ability
to gather data on Medicare beneficiaries in post-market studies which often include bilateral
implantation and/or participants with >40 sentence perception scores.

We encourage the Centers for Medicare and Medicaid Services (CMS) and the Agency for
Healthcare Research and Quality (AHRQ) to consider methods of assessing technology that take
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into consideration the differences in the evidence available for recipients of cochlear implants
and other interventions that provide significant clinical and QoL benefits to small segments of
the population at large. We would be willing to work with CMS, AHRQ and other agencies to
develop technology assessment methods appropriate for smaller populations.

Summary: The small population of cochlear implant recipients and the nature of the condition
make randomized, blinded study designs infeasible. We would be willing to work with CMS,
AHRQ and other agencies to develop assessment methods appropriate for smaller populations.

Evidence that improvement in health outcomes with cochlear implantation is independent
of age

Based upon review of the published clinical research literature, data from implanted adults can
be generalized to the Medicare population. Specifically, the research data indicate that there are
no statistically significant differences in benefit between older adults (> 65 year of age) and
younger adults as a result of cochlear implantation (Sprinzl and Reichelmann 2010). Published
data indicate that speech perception benefit is independent of age at implantation (e.g., Cambron
2006, Chatelin et al. 2004, Haensel et al. 2005, Orabi et al. 2005, Nakajima et al. 2000, Vermeire
et al. 2005). Similarly, quality-of-life measures show no difference between elderly CI users and
younger CI users (e.g., Horn et al. 1991, Kelsall et al. 1995, Vermeire et al. 2005). Indeed, in the
recent AHRQ)’s recent draft Technology Assessment on the Effectiveness of Cochlear Implants
in Adults with Sensorineural Hearing Loss, the authors’ review of preoperative patient
characteristics as potential modifying factors found no significant difference in improvements in
health outcomes when looking at older (=65 years) versus younger (<65 years) patients (see
Table D.7 in AHRQ Technology Assessment).

For example, results for several different speech perception tests in an elderly group (n=34,
range=65 to 80 years of age) were found to have significant to highly significant differences
from pre-implant to post-implant performance. Further, these speech perception results were
compared to those of a younger group, and no statistically significant difference was found in the
test scores between the older and younger groups. (Orabi et al. 2006)

In a cross-sectional study, objective (speech perception) and subjective (QoL) results were
compared for three age groups: <55 years, 56-69 years and >70 years (n=89), and found that all
groups experienced significant audiometric performance gains post-implant and all had similar
QoL outcomes. (Vemeire et al. 2005)

Further, clinical trial data from two Advanced Bionics studies also clearly show that there is no
age effect. Chart 1 is appended and illustrates data for subjects meeting standard implant
inclusion criteria and for whom pre-implant sentence scores and at least one post-implant
sentence score are available (n=39). Thirteen subjects were 65 years or older at the time of the
study (range=65 to 79 years). These data are rank-ordered from lowest to highest pre-implant
sentence perception scores. The striped bars represent subjects aged 65 years or older; the solid
bars represent subjects younger than 65 years of age. The speech perception scores of the older
subjects are within the same range of scores achieved by the younger subjects. Indeed, two older
subjects achieved the highest post-implant scores of 100%.



April 11, 2011 Page 4 of 10
Maria Ellis — Executive Secretary for MEDCAC
Centers for Medicare and Medicaid Services

Summary: The evidence clearly shows that cochlear implantation provides improvements in
health outcomes independent of age, i.e., there is no age effect.

Evidence to support expansion of inclusion criteria to include adults with best-aided pre-
implant sentence scores of 40% or greater

Because data from implanted adults are considered applicable to the Medicare population, it is
instructive to examine speech perception benefit with an implant as a function of pre-implant
sentence perception with conventional amplification. Unfortunately, these individual data are
not typically included in published research studies. However, as a manufacturer, Advanced
Bionics has data from clinical trials that are applicable to the question.

Table 1 is appended and contains additional data on the subjects reported in Chart 1. The data are
ranked by pre-implant score from highest to lowest, and include three subjects who scored
greater than 40% with hearing aids before implantation. Note that the pre-implant score was
obtained in the “best-aided” condition. In most individuals, the poorer ear was implanted.
Therefore, the pre-implant scores may reflect contributions from the better aided ear, while the
post-implant scores represent only the poorer implanted ear. Thus, the difference in scores may
under-represent the degree of benefit experienced by the implanted ear.

Despite this inherent negative bias as described above, the data clearly indicate that a// adults
showed improvement in their ability to understand sentences with their cochlear implant
compared to hearing aids. Put another way, an adult who scores 0% with hearing aids and
another adult who scores 48% with hearing aids both have the potential to receive measureable
improvements in health outcome from a cochlear implant.

Summary: These data imply that as long as implant candidates meet the audiometric criteria
Jor implantation (severe-to-profound hearing loss), they have the potential to benefit from a
cochlear implant independent of their sentence perception with conventional amplification.

Evidence to support the benefits of bilateral vs. unilateral cochlear implantation

In spite of the significant benefits experienced by implant recipients, unilateral cochlear implant
users still have difficulty orienting themselves in everyday listening environments and locating
where sounds originate. They also continue to struggle to understand speech in noisy
environments, and to communicate in social and business situations.

The advantages of two cochlear implants vs. one implant are well-documented and undisputed in
the clinical research literature (see representative references below) and explain why it has
become an accepted medical practice to provide two cochlear implants to people with severe-to-
profound bilateral sensorineural hearing loss. The benefits afforded by bilateral implantation
make it possible for recipients to experience improved localization of sound, better speech
understanding in noise, and enhanced quality of life. As a practical matter, people with two
implants are able to communicate better in real-life situations than individuals with only one
implant. Moreover, providing a second implant has been shown to have favorable cost-utility
(Bichey and Miyamoto 2008).
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Below, we provide evidence and practical information on the benefits of improved localization
and hearing in noise with bilateral implants, and simultaneous vs. sequential bilateral
implantation.

L.

2.

Improved localization: Normal hearing people use two ears to localize sounds and hear
in noise, and bilateral implant recipients gain the ability to localize sounds, i.e., determine
the direction of a given sound in his or her environment. With the benefit of input from
two ears instead of only one, the brain can use the timing and intensity differences
between the two ears to determine the location of a sound source.

a. In a study of 48 patients, University of Iowa researchers examined localization
performance over time in patients with simultaneous bilateral implants who were
followed through six years post-implantation. (Chang et al. 2010) Study patients
included post-lingually deafened adults with a mean age of 56 years (range: 20 to
81 years; SD = 14 years). Patients were administered an Everyday Sounds
Localization Test in quiet where 16 everyday sounds were randomly presented in
a frontal horizontal plane via eight loudspeakers placed 15.5° apart.

Localization scores were calculated based on root mean square (RMS) error
between the source loudspeaker and the patient’s response loudspeaker. Results
showed major improvements in localization, i.e., decreased RMS error scores,
within the first 6 months post-implant, with some patients showing further
improvement through 24 months. Study results also showed consistent
performance long term on localization through the six-year follow-up period.

b. In a multi-center study of 17 patients, sound localization was evaluated at three
months post-implant in bilateral subjects with post-lingual deafness who either
were implanted simultaneously or received the two implants no more than one
month part (mean age = 53 years). (Litovsky et al. 2009) Results from sound
localization tests (RMS errors) were calculated across three listening modes: left
ear, right ear, and bilateral listening modes. The bilateral mode (mean RMS error,
28.4° £ 12.5) localization result for the group was better than the individual
listening modes: left ear (mean RMS error, 60.4° + 14.9) and right ear (mean
RMS error, 56.6° = 15.4).

Improved hearing in noise: The same benefits obtained from bilateral cochlear
implantation that allow localization also increase the recipient’s ability to hear in
everyday life where noisy environments are more common than quiet ones. This allows
the individual to achieve improved speech understanding amid competing sounds, i.e.,
noise, in a given environment. In AHRQ’s Technology Assessment, the authors’ review
of the literature found substantial evidence of significant improvement in the ability of
bilateral cochlear implant recipients to hear in noise.

Many studies have demonstrated the improvement in clinical outcomes (speech
perception scores) with bilateral cochlear implants versus unilateral in noise conditions
(Koch et al. 2009, Dunn et al. 2010, and Litovsky et al. 2006). For example, in a cross-
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sectional, matched study of 30 simultaneously implanted bilateral patients versus 30
unilateral patients, the bilateral group showed significantly better performance on the
speech perception tests (as determined by SNR dB results) than the unilateral patients
(Dunn et al. 2010). In this study, the two groups, bilateral and unilateral were matched
for factors including age at implantation, duration of deafness, and pre-operative residual
hearing in both ears. Subjects (bilateral mean age = 55; unilateral mean age = 56) were
evaluated for speech perception in noise on a battery of tests with an eight-loudspeaker
array such as: “Cueing the listener”, the “Multiple-jammers” test and “Cognitive Load”
test.

3. Simultaneous vs. sequential implantation: Through the AHRQ Technology
Assessment and through MEDCAC, CMS is reviewing the available evidence on
simultaneous and sequential bilateral implantation. In adults, the question of performing
simultaneous or sequential bilateral implantation should remain in the domain of medical
decision-making based upon the health and needs of the individual patient.

Summary: The clinical literature overwhelmingly supports the hearing, social, and quality-of-
life advantages offered by bilateral implantation compared to unilateral implantation. The
ability to hear with both ears allows adults with severe-to-profound hearing loss to function
more normally in everyday situations.

Summary

The evidence plainly demonstrates that people with severe to profound sensorineural hearing loss
have the potential to benefit from a cochlear implant whether their sentence perception score
with conventional amplification is above or below 40%. Studies show that bilateral implantation
offers clearly superior outcomes to unilateral implantation in realistic, everyday conditions which
include the need to localize sounds and hear in noisy environments. Published evidence proves
that there is no significant difference in health outcomes between older (=65 years) and younger
(<65 years) cochlear implant recipients, whether unilateral or bilateral. Going forward, we would
be willing to work with CMS, AHRQ and other agencies to develop assessment methods
appropriate for smaller populations, such as cochlear implant recipients.

We appreciate the opportunity to provide important information and look forward to the
opportunity to discuss the evidence for cochlear implantation in adults with sensorineural hearing
loss at the upcoming MEDCAC meeting. If you have any questions or would like to discuss
further, please do not hesitate to contact Tom Walsh, our Manager, Strategic Reimbursement
(email: Tom.Walsh@advancedbionics.com, direct: 661-362-1721) or me (email:
Gerhard.Roehrlein@advancedbionics.com, direct: 661-362-4541).

Sincerely,

Dr. Gerhard Roehrlein
Chief Executive Officer and Chief Technical Officer
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Chart 1. Pre- and post-implant sentence scores for adults rank-ordered by pre-implant score.
Data are from two Advanced Bionics clinical trials conducted between 2002 and 2004 (see Table
1). These studies used a prospective design to investigate pre- vs. post-implant benefit in adults
implanted with the HiRes 90K implant and either the HiFocus electrode or HiFocus Helix
electrode

Pre- and Post-Implant Scores for Adults
(Advanced Bionics clinical trials 2004 & 2005)
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Table 1. Pre- and post-implant sentence scores for adults (data from Advanced Bionics clinical

trials conducted between 2002 and 2004).

Best Aided Implant Alone
Age at Implant Pre Implant 1 Month Post 3 Month Post 6 Month Post Maximum Improvement

30 48% 5% 48% 87% 39%
34 45% 0% 21% 48% 3%

32 44% 75% 31%
65 32% 79% 95% 96% 64%
73 31% 25% 61% 63% 32%
36 29% 25% 53% 24%
71 28% 92% 64%
68 28% 9% 16% 44% 16%
77 27% 45% 51% 24%
43 24% 79% 49% 55%
71 23% 61% 87% 84% 64%
35 20% 90% 70%
pa 18% 86% 97% 85% 79%
60 15% 87% 90% 75%
67 15% 97% 82%
52 15% 75% 89% 74%
65 15% 91% 87% 88% 76%
36 15% 66% 91% 86% 76%
51 12% 52% 78% 85% 73%
79 12% 48% 66% 67% 55%
63 11% 20% 21% 26% 15%
58 11% 71% 89% 83% 78%
58 10% 18% 55% 44%
45 7% 21% 78% 93% 87%
61 6% 48% 64% 59%
29 6% 50% 65% 59%
29 6% 7% 65% 59%
67 5% 97% 100% 94% 95%
34 0% 4% 4% 0% 4%

49 0% 9% 42% 55% 55%
40 0% 64% 71% 84% 84%
37 0% 95% 99% 96% 99%
48 0% 48% 48%
65 0% 48% 87% 87%
60 0% 45% 77% 77%
69 0% 85% 100% 100%
30 0% 41% 41%
B3 0% 100% 100%
42 0% 10% 0% 10%




