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I. Executive Summary

The United States Senate Committee on Finance (Committee)
has exclusive jurisdiction over the Medicare and Medicaid pro-
grams. Accordingly, the Committee has a responsibility to the more
than 80 million Americans who receive health care coverage under
Medicare and Medicaid to oversee the proper administration of
these programs, including the payment for medical devices regu-
lated by the Food and Drug Administration (FDA). Given the rising
health care costs in this country, and more importantly, in the in-
terest of public health and safety, Medicare and Medicaid dollars
should be spent on drugs and devices that have been appropriately
deemed safe and effective for use by the FDA, in accordance with
all laws and regulations.

In February 2005, Senator Charles Grassley (R-IA) and Senator
Max Baucus (D-MT), Chairman and Ranking Member of the Com-
mittee, initiated an inquiry into the FDA’s handling of Cyberonics,
Inc.’s (Cyberonics) pre-market approval application to add a new
indication—treatment-resistant depression (TRD)—to Cyberonics’s
Vagus Nerve Stimulation (VNS) Therapy System, an implanted
pulse generator. The Chairman and Ranking Member initiated the
inquiry in response to concerns that were raised regarding
Cyberonics’s VNS Therapy System for TRD. On July 15, 2005, the
FDA approved the device for TRD.

The investigative staff of the Committee reviewed documents and
information obtained and received from the FDA and Cyberonics
and found the following:

o As the federal agency charged by Congress with ensuring that
devices are safe and effective, the FDA approved the VNS
Therapy System for TRD based upon a senior official over-
ruling the comprehensive scientific evaluation of more than 20
FDA scientists, medical officers, and management staff who re-
viewed Cyberonic’s application over the course of about 15
months. The official approved the device despite the conclusion
of the FDA reviewers that the data provided by Cyberonics in
support of its application for a new indication did not dem-
onstrate a reasonable assurance of safety and effectiveness suf-
ficient for approval of the device for TRD.

e The FDA’s formal conclusions on safety and effectiveness do
not disclose to doctors, patients or the general public the sci-
entific dissent within the FDA regarding the effectiveness of
the VNS Therapy System for TRD. The FDA has publicized dif-
ferences of scientific opinion within the agency when it has an-
nounced other controversial regulatory decisions. Throughout
the review of Cyberonics’s application, the team of FDA sci-
entists, medical officers, and management staff involved rec-
ommended that the device not be approved for TRD. However,
at every stage of the review, the team was instructed by the

o))
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FDA official, who ultimately made the decision to approve the
device, to proceed with the next stage of pre-market review.

e The FDA has not ensured that the public has all of the accu-
rate, science-based information regarding the VNS Therapy
System for TRD it needs. Health care providers relying on the
FDA’s public information on the safety and effectiveness of this
device may not be able to convey complete risk information to
their patients, because not all of the relevant findings and con-
clusions regarding the VNS Therapy System have been made
available publicly.

The FDA has an important mission:

The FDA is responsible for protecting the public health by
assuring the safety, efficacy, and security of human and
veterinary drugs, biological products, medical devices, our
nation’s food supply, cosmetics, and products that emit ra-
diation. The FDA 1is also responsible for advancing the
public health by helping to speed innovations that make
medicines and foods more effective, safer, and more afford-
able; and helping the public get the accurate, science-based
information they need to use medicines and foods to im-
prove their health.!

As part of that mission, the FDA weighs the risks and benefits of
a product, in this case a medical device, to determine if the product
is reasonably safe and effective for use.

The facts and circumstances surrounding the FDA’s approval
process for the VNS Therapy System for TRD raise legitimate
questions about the FDA’s decision to approve that device for the
treatment of TRD. While all implantable medical devices carry
risks, it is questionable whether or not the VNS Therapy System
for TRD met the agency’s standard for safety and effectiveness. The
FDA’s approval process requires a comprehensive scientific evalua-
tion of the product’s benefits and risks, including scientifically
sound data supporting an application for approval. Otherwise
health care providers and insurers as well as patients may ques-
tion the integrity and reliability of the FDA’s assessment of the
safety and effectiveness of an approved product. In the case of VNS
Therapy for TRD, the FDA reviewers concluded that the data limi-
tations in Cyberonics’s application could only be addressed by con-
ducting a new study prior to approval. However, in the present
case, instead of relying on the comprehensive scientific evaluation
of its scientists and medical officers, it appears that the FDA low-
ered its threshold for evidence of effectiveness. Contrary to the rec-
ommendations of the FDA reviewers, the FDA approved the VNS
Therapy System for TRD and allowed Cyberonics to test its device
post-approval.

In addition, given the significant scientific dissent within the
FDA regarding the approval of the VNS Therapy System for TRD,
the FDA’s lack of transparency with respect to its review of the de-
vice is particularly troubling. The FDA has limited the kind and
quality of information publicly available to patients and their doc-
tors and deprived them of information that may be relevant to

Lhttp:/ /www.fda.gov | opacom | morechoices | mission.html.
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their own risk-benefit analysis. Patients and their doctors should
have access to all relevant findings and conclusions from the com-
prehensive scientific evaluation of the safety and effectiveness of
the VNS Therapy System for TRD to enable them to make fully in-
formed health care decisions.

II. Introduction

The United States Senate Committee on Finance (Committee)
has exclusive jurisdiction over the Medicare and Medicaid pro-
grams. Accordingly, the Committee has a responsibility to the more
than 80 million Americans who receive health care coverage under
Medicare and Medicaid to oversee the proper administration of
these programs. Given the rising health care costs in this country,
and more importantly, in the interest of public health and safety,
Medicare and Medicaid dollars should be spent on drugs and med-
ical devices that have been appropriately approved by the Food and
Drug Administration (FDA), based on a comprehensive scientific
evaluation of the product’s benefits and risks, in accordance with
all laws and regulations.

On July 15, 2005, the FDA approved Cyberonics, Inc.’s
(Cyberonics or the sponsor2) Vagus Nerve Stimulation Therapy
System (VNS Therapy System) for a new indication, the first med-
ical device for treatment-resistant depression (TRD). Medicare and
Medicaid currently cover the VNS Therapy System, including pro-
gramming and implantation of the device, for the treatment of epi-
lepsy, the first indication for which the device was approved.
Cyberonics expects that within a year both programs will also cover
the device for TRD.3

Senator Charles Grassley (R-IA) and Senator Max Baucus (D-
MT), Chairman and Ranking Member of the Committee, began an
inquiry related to the VNS Therapy System for TRD in February
2005, after allegations of problems with the FDA’s review of
Cyberonics’s device were brought to the attention of the Com-
mittee. To review these allegations, the Chairman and Ranking
Member initiated an inquiry and sent a letter to the FDA regard-
ing the FDA’s review of Cyberonics’s pre-market approval applica-
tion supplement (PMA-S or application) for the use of the VNS
Therapy System for TRD (the sponsor’s PMA-S) in March 2005.

This Committee Staff Report to the Chairman and Ranking
Member (Report) presents the information and findings compiled
by the investigative staff of the Committee (Committee Staff) based
on interviews and the review of documents and information ob-
tained by and provided to the Committee regarding the VNS Ther-
apy System. Appendices to the Report include: correspondence be-
tween the Chairman and Ranking Member and the FDA, docu-
mentation of the FDA’s internal and external communications re-
garding the sponsor’s PMA-S, and related materials posted on the
FDA website. The Table of Contents contains a list of documents

2Under 21 C.F.R. §3.2, the term “sponsor” has the same meaning as “applicant,” any person
who submits or plans to submit an application to the Food and Drug Administration (FDA) for
pre-market review. The sponsor is usually the manufacturer of the product under review, in this
case a medical device manufacturer. Under 21 C.F.R. §812.3, a sponsor is also a person who
initiates the clinical studies to determine the safety or effectiveness of a device.

3 Dow Jones/AP, “FDA approves implant against depression,” July 15, 2005, available at http:/
/www.chron.com /disp [ story.mpl [ tech [ news /3268114.html, last accessed on January 18, 2006.
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in the Appendices. A timeline of major events related to the FDA’s
review of the sponsor’s PMA-S for the VNS Therapy System are
also included at the end of this Report.

III. Scope and Methodology

During the course of its inquiry, the Committee Staff obtained
numerous documents related to the FDA’s review of Cyberonics’s
PMA-S for the VNS Therapy System for TRD, including documents
that contain clinical data submitted by the sponsor to the FDA as
part of its application. The Committee Staff did not independently
assess the validity of the data submitted or determine whether or
not the sponsor met the FDA’s standards for approval of the VNS
Therapy System. The purpose of the Chairman and Ranking Mem-
ber’s inquiry was to address the allegations, examine the FDA’s re-
view of the sponsor’s PMA-S, and consider whether or not Medicare
and Medicaid dollars should be spent on a drug or device because
it has received FDA approval.

In addition, several individuals who were interviewed by the
Committee Staff raised concerns about the FDA’s process for pre-
market review and post-market surveillance of medical devices gen-
erally. A range of allegations regarding the FDA and Cyberonics as
well as medical devices in general were brought to the attention of
Committee Staff; however, this Report is limited to those allega-
tions most germane to the Committee Staff’s initial review of the
FDA’s approval process for the VNS Therapy System for TRD.
Other allegations may be addressed at a later date. This Report fo-
cuses solely on matters and events related to the sponsor’s PMA-
S and how the FDA made the decision to approve the VNS Therapy
System for TRD.

By letters dated March 11, April 19, May 17, May 27, July 7, and
July 28, 2005, the Chairman and Ranking Member requested from
the FDA documents and information related to the FDA’s review
and approval of the VNS Therapy System for TRD, as well as
interviews with FDA staff involved in the review.* The Committee
Staff review was conducted from February through September
2005.

In conducting the inquiry, the Committee Staff:

¢ Interviewed eleven FDA employees; six of whom were directly
involved in the review of the VNS Therapy System for TRD
and internal deliberations regarding the sponsor’s PMA-S.

¢ Reviewed documents provided by the FDA, which were created
during the course of the FDA’s review of the sponsor’s PMA-
S.

e Reviewed documents from the sponsor, which were produced
voluntarily to the Committee by the sponsor, including filings
in support of its PMA-S, e-mail communications, meeting min-
utes, and other documentation of internal communications, as
well as communications between the FDA and the sponsor re-
lated to the review of the VNS Therapy System for TRD.

4 Letters from the Chairman and Ranking Member of the Committee to the FDA, see Appendix
A.
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¢ Examined FDA regulations regarding medical device review,
documentation of contacts with sponsors, and conditional ap-
provals.

IV. Background

A. Vagus Nerve Stimulation Therapy System

The VNS Therapy System is an implanted vagus nerve stimu-
lator.5 The FDA initially approved the VNS Therapy System in
July 1997 for epilepsy to help reduce seizures that could not be
fully or adequately controlled by drugs or surgery.6 By letter dated
July 15, 2005, the FDA approved the VNS Therapy System “indi-
cated for the adjunctive long-term treatment of chronic or recurrent
depression for patients 18 years of age or older who are experi-
encing a major depressive episode and have not had an adequate
response to four or more adequate antidepressant treatments.”?

The FDA website (www.fda.gov) provides an overview of the VNS
Therapy System, which consists of a pulse generator that is sur-
gically implanted under the skin of the left chest and an electrical
lead that is connected from the generator to the left vagus nerve.
Electrical signals are sent from the battery-powered generator to
the vagus nerve via the lead. To turn the stimulator off, the patient
holds a magnet over the pulse generator. The overview provides in-
formation regarding usage of the device:

The device is to be used only in patients 18 years of age
or over with treatment-resistant depression. These are pa-
tients who have been treated with, but failed to respond
to, at least 4 adequate medication and/or [electroconvulsive
therapy] ECT#8 treatment regimens prescribed by their
physician. It is not intended to be used as a first-line treat-
ment, even for patients with severe depression. It should
be prescribed and monitored only by physicians who have
specific training and expertise in the management of treat-
ment-resistant depression and the use of this device. It
should be implanted only by physicians who are trained in
surgery of the carotid sheath and have received specific
training in the implantation of the device. . . . The device
cannot be used in patients who have had their vagus nerve
cut or will be exposed to diathermy.®

According to the physician and patient labeling for the VNS
Therapy System for TRD, commonly reported side effects associ-
ated with the use of the device in epilepsy patients and patients
with depression include voice alteration, increased cough, dyspnea
(shortness of breath), neck pain, and dysphagia (difficulty swal-

5FDA’s overview of the VNS Therapy System, see Appendix B; also available at http://
www.fda.gov | edrh | mda [ docs | p970003s050.html.

6FDA’s July 16, 1997, press release on the approval of the VNS Therapy System for the treat-
ment of epilepsy, see Appendix F; also available at http://www.fda.gov/bbs/topics/ NEWS/
NEWO00576.html.

7 Approval letter issued to the sponsor on July 15, 2005, see Appendix B; also available at
http:/ Jwww.fda.gov /cdrh | PDF | p970003s050a.pdf.

8 Electroconvulsive therapy is a type of shock therapy that involves a brief electrical shock
that is applied to the head to induce a short seizure. For more information, see htip://
www.nlm.nih.gov / medlineplus /ency [ article | 003324.htm.

9 Available at http:/ /www.fda.gov /cdrh /mda/docs/p970003s050.html; see also Appendix B.
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lowing).10 Serious adverse events that have been reported include
death, cardiac events, vocal cord paralysis, sleep apnea,!! and
worsening depression.

B. Major Events Related to the Approval of the Vagus Nerve
Stimulation  Therapy  System  for  Treatment-Resistant
Depression

On October 27, 2003, the sponsor submitted a PMA-S to the FDA
to add treatment-resistant depression as a new indication for the
VNS Therapy System. Once a device has been cleared through the
PMA process, a device manufacturer can file additional information
with the FDA as a supplement to the original PMA to demonstrate
that an already-approved device is safe and effective for a new indi-
cation.12 In the case of the VNS Therapy System, the original PMA
was approved in 1997 for commercial distribution of the device for
the treatment of epilepsy.

In 1997, Congress also passed the Food and Drug Administration
Modernization Act (FDAMA) to streamline the FDA approval proc-
ess for medical devices,!3 among other things, to “ensure the timely
availability of safe and effective new products that will benefit the
public.” According to FDA guidance on the new provisions that
were added to the Federal Food, Drug, and Cosmetic Act as a re-
sult of FDAMA, “While Congress wanted to reduce unnecessary
burdens associated with the premarket clearance and approval
processes, Congress did not lower the statutory criteria for dem-
onstrating . . . reasonable assurance of safety and effectiveness.” 14

The FDA’s standard for approval of an implantable device is
“reasonable assurance of safety and effectiveness.” 1> The FDA con-
siders there to be a reasonable assurance of safety when it can be
determined that the probable benefits to health that result from
the use of the device as directed by the sponsor and accompanied
by adequate instructions for use and warnings against unsafe use
outweigh any probable risks.1® The FDA considers there to be a
reasonable assurance of effectiveness when, based upon valid sci-
entific evidence, the use of the device in a significant portion of the
target population according to the sponsor’s instructions will
produce clinically significant results.1?

Once the FDA receives a PMA-S, a team of FDA scientists and
medical officers is assigned to review the application. The review
team assigned to Cyberonics’s PMA-S consisted of more than a
dozen FDA scientists and medical officers from the Center for De-

10The Physician and Patient Labelings for the VNS Therapy System for TRD are available
at htip:/ Jwww.fda.gov /| cdrh | PDF | P970003S050.html; see also Appendix B.

11 According to the National Institutes of Health’s National Institute of Neurological Disorders
and Stroke, sleep apnea is a common sleep disorder characterized by brief interruptions of
breathing during sleep. For more information, see http://www.ninds.nih.gov/disorders/sleep_
apnea [ sleep_apnea.htm.

1221 C.F.R. §814.39(a)(1), see Appendix C; see also Congressional Research Service, The U.S.
Approval Process for Medical Devices: Legislative Issues and Concerns with the Drug Model,
RL32826 (March 23, 2005), available at http:/ /www.congress.gov /erp /rl/pdf/ RL32826.pdf.

13Pub. L. No. 105-115, 111 Stat. 2296, 2336-2338.

14Food and Drug Administration, “The Least Burdensome Provisions of the FDA Moderniza-
tion Act of 1997: Concept and Principles; Final Guidance for FDA and Industry,” October 4,
2002, see Appendix I; also available at Attp:/ /www.fda.gov/cdrh /ode/guidance [ 1332.pdf.

1521 C.F.R. §860.7, see Appendix C.

1621 C.F.R. §860.7(d)(1), see Appendix C.

1721 C.F.R. §860.7(e)(1), see Appendix C.
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vices and Radiological Health (CDRH)18 and the Center for Drug
Evaluation and Research (CDER).1? This team included neuro-
surgeons, neurologists, psychiatrists, statisticians, epidemiologists,
and adverse events analysts. Management staff of the Restorative
Devices Branch, the Division of General, Restorative and Neuro-
logical Devices (DGRND), and the Office of Device Evaluation
(ODE) in CDRH and the Division of Neuropharmacological Drug
Products 2° and the Office of Drug Evaluation I in CDER were also
involved in the review of the sponsor’s PMA-S.

After a sponsor submits its PMA-S, the review team determines
whether or not that sponsor provided the required administrative
components of the PMA-S. The FDA has 45 days to make sure an
application is administratively complete.21 If an application is com-
plete, the FDA formally files it and begins its substantive review.
By letter dated December 15, 2003, the FDA informed Cyberonics
that its PMA-S was suitable for filing22 and granted expedited re-
view because “the VNS Therapy System has the potential of pro-
viding therapeutic benefits . . . in the treatment of patients who are
intolerant or resistant to other legally marketed therapies.” 23 FDA
guidance states that a device is appropriate for expedited review if
the device is (1) intended to treat or diagnose a life-threatening or
irreversibly debilitating disease or condition, and (2) addresses an
unmet medical need.24

The CDRH website states that during the PMA review process,
the FDA notifies a sponsor by major/minor deficiency letters of any
information needed by the FDA to complete its review. In addition,
a sponsor can request a meeting with the FDA within 100 days of
the filing of its application to discuss the status of the FDA’s re-
view.25 According to the FDA review team leader for Cyberonics’s
PMA-S, on February 4, 2004, 100 days after the sponsor filed its
application, the FDA held a meeting with the sponsor to discuss
concerns or questions related to the sponsor’'s PMA-S. The team
leader stated that the sponsor did not address all the concerns dis-
cussed during the 100-day meeting; and that the 23 concerns not
addressed were identified in a major deficiency letter that the FDA
sent to the sponsor on March 1, 2004. In that letter, the FDA stat-

18 Members of the review team include staff from the Division of General, Restorative and
Neurological Devices in the Office of Device Evaluation, the Division of Bioresearch Monitoring
in the Office of Compliance, and the Division of Biostatistics and Surveillance and the Division
of Postmarket Surveillance in the Office of Surveillance and Biometrics. See CDRH organiza-
tional chart, Appendix K.

19 Members of the review team include staff from the Division of Neuropharmacological Drug
Products in the Office of Drug Evaluation I.

20Tn the summer of 2005, the Division of Neuropharmacological Drug Products was split into
two divisions within the Office of Drug Evaluation I, the Division of Neurology Products and
the Division of Psychiatry Products.

2121 C.F.R. §814.42(a), see Appendix C.

22The filing date is the date on which the FDA received the sponsor’s PMA-S, October 27,
2003.

23 Letter to the Director and Senior Counsel, Regulatory Affairs, Cyberonics, Inc. signed by
the Director of the Division of General, Restorative and Neurological Devices, Office of Device
Evaluation, CDRH, December 15, 2003, see Appendix E.

24Food and Drug Administration, U.S. Department of Health and Human Services, “Guidance
for Industry and FDA Staff: Expedited Review of Premarket Submissions for Devices,” Novem-
ber 26, 2003, available at Attp:/ /www.fda.gov / cdrh | mdufma /guidance / 108.html.

25CDRH Device Advice website, http://www.fda.gov/cdrh /devadvice /pma/review
process.html; see also Appendix I.
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ed that its review of the PMA-S could not continue until the spon-
sor addressed the 23 deficiencies described therein.26

Once a sponsor addresses the concerns and questions identified
in a major deficiency letter, the review team can complete its initial
review of the PMA-S and determine whether or not to proceed with
an advisory panel to obtain input and recommendations from out-
side experts on the approvability of the device.2? In the case of
VNS Therapy, the Committee Staff were told that the review team
did not believe that the sponsor had satisfactorily addressed all of
the deficiencies. However, the Director of ODE, who became the
Acting Director of CDRH in May 2004 and the Director in August
2004, instructed the review team to proceed with an advisory panel
meeting. On June 15, 2004, the FDA Neurological Devices Panel
was held to address several questions from the FDA regarding the
sponsor’s PMA-S, including whether or not the clinical data in the
PMA-S provided a reasonable assurance of safety and effective-
ness.28 The panel recommended, by a vote of five to two, that the
device be approved with the following conditions:

(1) Patients should fail four or more traditional treatment
modalities for TRD (i.e., antidepressant medications or
electroconvulsive therapy (ECT)) before using the VNS Ther-
apy System for TRD.

(2) The device should be implanted by surgeons with appro-
priate training.

(3) Training regarding the programming of the device should
be provided to primary care providers.

(4) The product should have additional patient labeling to in-
form patients completely of the risks and benefits involved in
having the device implanted and an identification card should
be provided to patients that indicate they have the device im-
planted.

26 For example, the FDA stated that according to the National Depressive and Manic Depres-
sive Association Consensus panel, “patients with mood disorders have inherently high placebo
response rates, and without a placebo (control) or valid alternative method, . . . most findings
are difficult to interpret.” Because the sponsor’s only placebo-controlled study failed, the FDA
asked the sponsor to provide any additional information that would address the potential bias
that may occur from a placebo effect. See Appendix E for the text of the major deficiency letter.
A “placebo” is an inactive substance or treatment against which investigational treatments are
compared for efficacy and safety. A “placebo-controlled study” is a study in which an inactive
substance or treatment (placebo) is given to one group of patients, while the treatment being
tested is given to another group. High placebo response rate, or “placebo effect” is a physical
or emotional change, such as an improvement in health or alleviation of symptoms, that is not
the result of any special property of the treatment received but may occur because individuals
expect or believe that the treatment will work.

27 See Congressional Research Service, The U.S. Approval Process for Medical Devices: Legisla-
tive Issues and Concerns with the Drug Model, RL32826 (March 23, 2005), available at htip:/
/www.congress.gov [erp [rl/pdf/ RL32826.pdf. According to the CDRH Device Advice website on
the PMA review process, all PMAs for a first-of-a kind device are generally referred to an advi-
sory panel for review and recommendation. Once the FDA believes that “(1) the pertinent issues
in determining the safety and effectiveness for the type of medical device are understood and
(2) FDA has developed the ability to address those issues,” future PMAs for that type of device
are not taken before a panel unless there is an issue that can be best addressed through panel
review. See http:/ /www.fda.gov /cdrh /devadvice /| pma /review_process.html. A copy of the re-
view process overview is included in Appendix I.

28 The other questions were: (1) whether or not data that are not derived from a randomized
study affect the evaluation of the effectiveness of the VNS Therapy System for TRD, i.e., a study
where the subjects are randomly assigned to VNS Therapy and no VNS Therapy; (2) whether
or not the clinical outcomes of one of the sponsor’s major studies were the result of a “placebo
effect”; and (3) whether or not the use of antidepressant medications and electroconvulsive ther-
apy in conjunction with VNS Therapy impact the interpretation of the study results on the effec-
tiveness of the VNS Therapy System for treatment-resistant depression. See Appendix G for the
list of panel questions.
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(5) A patient registry to collect clinical data should be estab-
lished.

(6) The patient labeling should be revised regarding, among
other things, the description of the 12 month open label follow-
up study and the variable effect of treatment.29

The FDA considers an advisory panel’s recommendations in de-
ciding whether or not to approve a device; however, panel rec-
ommendations are not binding. In this case, although the advisory
panel recommended conditional approval, the FDA issued a not ap-
provable letter to the sponsor on August 11, 2004.3°0 According to
the FDA, a not approvable letter means that the FDA found the
data provided by the sponsor insufficient to establish that there is
a reasonable assurance that the device is safe and/or effective for
the use(s) specified in the sponsor’s application.

FDA regulations state that, after a sponsor receives a not ap-
provable letter, the sponsor may amend its PMA as outlined in the
not approvable letter, request an administrative review by filing a
petition for reconsideration under 21 C.F.R. §10.33, or withdraw
its application.31 The FDA Ombudsman for CDRH informed the
Committee Staff that, in practice, the sponsor has several options
if it wants to continue to seek approval for its product. The sponsor
can submit an amendment to the PMA-S to address the problems
identified in the not approvable letter; the sponsor can petition the
FDA to reconsider its decision; the sponsor can appeal up the su-
pervisory chain; or the sponsor can file a formal appeal of the deci-
sion to the dispute resolution panel.32

In this case, Cyberonics requested that the FDA reconsider the
not approvable decision, but after examining additional data pro-
vided by the sponsor, the ODE Director concluded that there was
no basis for reconsideration. Consequently, on September 23, 2004,
the sponsor submitted an amendment to its PMA-S (Amendment)
to address the deficiencies identified in the August 11, 2004 not ap-
provable letter. The Amendment included analyses of additional
data from studies conducted by the sponsor to examine the re-
sponses of TRD patients to VNS Therapy.

In addition to its Amendment, on September 10, 2004, the spon-
sor submitted a request for a Treatment Investigational Device Ex-
emption (Treatment IDE) to the FDA. A Treatment IDE allows a
device that is not yet approved for marketing to be used to treat
patients with a serious or immediately life-threatening disease or
condition when no comparable or satisfactory alternative device or
treatment is available. “The purpose is to facilitate the availability
of promising new devices to desperately ill patients as early in the
device development process as possible, . . . and to obtain addi-
tional data on the device’s safety and effectiveness.”33 The device
must be under investigation in a clinical trial for the same use, or
the clinical trials are completed but the sponsor is pursuing mar-
keting approval of the device. The FDA conditionally approved the

29The transcript of the June 15, 2004, Neurological Devices Panel meeting is available at
http:/ Jwww.fda.gov /ohrms/dockets | ac /04 [ transcripts | 2004-4047t1.htm.

30Not Approvable Letter, see Appendix E.

3121 C.F.R. §814.44(f), see Appendix C.

3221 C.F.R. §10.75, see Appendix C; the Ombudsman and several other FDA staff informed
the Committee Staff that the last option is rarely used.

3321 C.F.R. §812.36, see Appendix C.



10

sponsor’s Treatment IDE on September 22, 2004. On October 1,
2004, the sponsor submitted an IDE Supplement to address defi-
ciencies identified in FDA’s conditional approval, and the FDA ap-
proved the IDE Supplement on October 15, 2004.

Over the next few months, the sponsor continued to meet and
communicate with FDA officials regarding the Amendment. On De-
cember 1, 2004, the CDRH Director convened a meeting between
members of the FDA review team and the sponsor’s clinical, statis-
tical, legal, and management staff. According to the team leader
and DGRND Director, only four members of the review team were
invited to the meeting; the management staff at the branch and di-
vision levels who were involved in the review of the sponsor’s PMA-
S were not invited to attend. The purpose of the meeting was to
further discuss the deficiencies listed in the August 11, 2004, not
approvable letter and consider options to obtain FDA approval, in-
cluding options for another pre-market study or a commitment
from the sponsor to conduct additional studies once the device was
approved. After the meeting, the sponsor submitted proposals for a
randomized, double-blind 34 comparison study to be conducted post-
approval. Based on a review of communications and documents pro-
vided to and obtained by the Committee Staff, there were no pre-
approval studies proposed or discussed with the sponsor after De-
cember.

In addition to the review of a sponsor’s PMA, the FDA inspects
the sponsor’s operations and records to ensure that medical devices
are designed, manufactured and distributed in compliance with the
Current Good Manufacturing Practices (CGMP) requirements of
the Quality System Regulation3> and other standards. During an
interview with Committee Staff, the ODE Director stated that it
was not unusual for the FDA to clear a PMA but not approve the
device because the sponsor fails an inspection. On December 22,
2004, the FDA issued a warning letter to the sponsor identifying
a number of significant violations of the Quality System Regula-
tion, including a failure to establish and maintain adequate proce-
dures for validating device design, failure to completely investigate
and evaluate the case of each adverse event, and failure to estab-
lish and maintain procedures for implementing corrective and pre-
ventive actions.36 On January 21, 2005, the sponsor submitted its
response to the warning letter, and on April 6, 2005, the sponsor
was notified that its response was complete.

On February 2, 2005, the FDA issued an approvable letter to the
sponsor, which superceded the not approvable letter issued on Au-
gust 11, 2004.37 An approvable letter is not a final approval. How-
ever, if the FDA determines that the sponsor has met the condi-
tions outlined in the approvable letter, the device can be approved
for the specified use. The conditions outlined in Cyberonic’s approv-
able letter included conducting two post-approval studies: (1) estab-

34 Patients are randomly assigned to different treatment groups, and neither the study investi-
gator nor the patient knows to which treatment group the patient has been assigned.

3521 C.F.R. Part 820.

36 See Appendix E for the full text of the warning letter.

37 According to FDA regulations, the FDA sends a manufacturer an approvable letter if the
manufacturer’s application substantially meets the requirements of FDA regulations, and the
FDA believes it can approve the application if the manufacturer provides additional information
or agrees to certain conditions specified by the FDA, such as product labeling and post-approval
requirements, 21 C.F.R. § 814.44, see Appendix C.
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lishing a registry of 1,000 TRD patients implanted with the vagus
nerve stimulator and evaluating their response to the therapy for
five years after implantation; and (2) conducting a randomized,
double-blind comparison of different output of currents from the de-
vice in 450 TRD patients with follow-up for at least one year after
implantation to determine the optimal dosage of stimulation in pa-
tients with TRD. The FDA also required the sponsor to submit re-
vised physician and patient labelings for the VNS Therapy System
for TRD and to address any deficiencies identified during FDA in-
spections of the sponsor’s clinical study sites. In addition, the spon-
sor was informed that the PMA-S could not be approved until the
FDA determined that the manufacturing facilities, methods, and
controls complied with the conditions set forth in the sponsor’s ap-
plication and the applicable requirements of the Quality System
Regulation.38

On July 15, 2005, the CDRH Director signed the approval letter
for the VNS Therapy System for TRD. The approval letter allows
the sponsor to begin commercial distribution of the VNS Therapy
System for TRD; however, as specified in the February 2, 2005 ap-
provable letter, the sponsor must meet certain conditions, including
two post-approval studies.3?

C. Post-Approval Events

Since the approval of the VNS Therapy System for TRD in July
2005, the sponsor has initiated efforts to secure reimbursement for
the use of its device to treat TRD. In September 2005, the Amer-
ican Medical Association’s Current Procedural Terminology 40
(CPT) Editorial Board approved the use of the same neuro-
stimulator programming codes that are currently being used for
VNS Therapy programming services for patients with epilepsy for
the treatment of patients with TRD.

In addition, the BlueCross BlueShield Technology Evaluation
Center (TEC), which provides scientific opinions regarding the clin-
ical effectiveness and appropriateness of specific medical proce-
dures, devices, and drugs, published its assessment of the VNS
Therapy System for TRD in August 2005.41 The TEC examined the
available evidence on the effectiveness of the VNS Therapy System
for TRD, including findings from three of the sponsor’s clinical
studies, and concluded that “Overall, the evidence supporting effi-
cacy of VNS is not strong.”42 Based on the evidence it reviewed,
the TEC determined that the VNS Therapy System did not meet

38 See Appendix E for the full text of the approvable letter.

39 See 21 C.F.R. §814.82, Appendix C.

40CPT Codes describe the medical or psychiatric procedures performed by health care pro-
viders.

41D, Mark, “Vagus Nerve Stimulation for Treatment-Resistant Depression,” August 2005, see
Appendix J; also available at http:/ /www.bcbs.com [tec/vol20/20_08.html.

42 According to the TEC website (http:/ /www.bcbs.com [tec/), the TEC uses five criteria to as-
sess whether a technology improves health outcomes: (1) The technology must have final ap-
proval from the appropriate governmental regulatory bodies; (2) the scientific evidence must per-
mit conclusions concerning the effect of the technology on health outcomes; (3) the technology
must improved the net health outcome; (4) the technology must be as beneficial as any estab-
lished alternatives; and (5) the improvement must be attainable outside the investigative set-
tings.
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all of its criteria for demonstrating that the device improves health
outcomes, such as length of life and quality of life.43

D. Summary of Cyberonics’s Clinical Studies

After a device is approved for marketing by the FDA, a potential
new use for the device may be discovered through observations
from additional clinical trials or by health care providers in the
course of using the device as approved by the FDA or off-label to
treat their patients.#¢ According to the FDA review team leader on
the sponsor’s PMA-S, after the VNS Therapy System was approved
for epilepsy in 1997, anecdotal reports of mood alteration were
noted in some of the epilepsy patients implanted with the vagus
nerve stimulator.

To investigate these reports, the sponsor conducted a pilot study
(D-01) of 60 patients with treatment-resistant depression to exam-
ine their response rates to the device. D-01 was an open-label, non-
randomized, single-treatment arm study—all 60 patients were im-
planted with the device and were aware that they were receiving
VNS Therapy. The study had no control groups, i.e., patients with-
out the device implanted or patients with an inactive device, so pa-
tient response rates could not be compared. VNS Therapy was used
as an adjunctive treatment, so patients continued their anti-
depressant medication regimen during the study. The study con-
sisted of a 12-week (after implantation) acute phase and a long-
term follow-up. A health care provider-administered screening tool
known as the Hamilton Rating Scale for Depression (HRSD) was
used to rate the severity of depression; the higher the score, the
more severe the depression. The sponsor defined a response to the
VNS Therapy System as a 50 percent or greater reduction in the
HSRD score. Based on this definition, at the end of 12 weeks, 18
of 59 patients (31 percent) responded to the device. After one and
two years of VNS Therapy in conjunction with antidepressant
medication and/or ECT treatment regimens, 25 of 55 (45 percent)
and 18 of 42 (43 percent) patients, respectively, exhibited a re-
sponse.45

As mentioned previously, a sponsor can file a supplement to an
original PMA to obtain approval for a new indication for a device.
To obtain FDA approval for the new indication, the sponsor must
demonstrate a reasonable assurance that the device is safe and ef-
fective for the new indication. According to FDA regulations, rea-
sonable assurance of effectiveness must be based on “valid sci-
entific evidence.” 46 Valid scientific evidence consists principally of
well-controlled clinical investigations, which include assigning
study subjects to tests groups that can be compared. The regula-
tions specify four types of controls to which subjects receiving the
treatment under investigation can be compared: (1) no treatment;
(2) placebo control, e.g., an implanted device that has not been acti-

43The TEC reviewed published and unpublished data related to the clinical outcomes of the
VNS Therapy System for TRD. The sponsor’s response to the TEC assessment is available
on its VNS Therapy for TRD website at htip://www.vnstherapy.com/depression/hcp/
ReimbursementIns/data.aspx.

44 Physicians use a device “off-label” when they prescribe an FDA-approved product for treat-
ments other than those specified on the product labeling.

45See Appendix B, Summary of Safety and Effectiveness, p. 68, and Physician Labeling,

p. 110.
4621 C.F.R. §860.7(e), see Appendix C.
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vated used under conditions that resemble the conditions of use
under investigation; (3) active treatment control, i.e., comparison to
an effective treatment; and (4) historical control, i.e., comparison to
a group of patients receiving no treatment or an established effec-
tive regimen who were observed at a previous time.4”

To address the requirement of “valid scientific evidence,” the
sponsor conducted a second study, a randomized, placebo-controlled
study (D-02), to examine the difference in responses to VNS Ther-
apy over a 12-week period between patients with TRD whose de-
vices were activated compared to those whose devices were not ac-
tivated. In this first phase of D-02, also known as the acute phase,
all study participants were implanted with the device, but 119 pa-
tients had the device activated (the treatment group) and 116 pa-
tients did not (the placebo control group). The patients were ran-
domly assigned to the treatment group or the control group. Pa-
tients were allowed to continue the antidepressant treatments that
they were already receiving, but changes to those treatment regi-
mens were not allowed during the course of the study. After 12
weeks, based on the HSRD scores, about 15 percent of the treat-
ment group responded compared to 10 percent of the control group;
however, because the difference observed was not “statistically sig-
nificant,” any differences observed between the two groups of pa-
tients could have been due to chance rather than a response to the
device.

The second phase of D-02 was a long-term follow-up. In this
phase, all of the inactive devices that were implanted in the pa-
tients during the acute phase of D-02 were turned on, so the study
lost its placebo control group. The sponsor used a population of 124
patients from a different study (D-04) to act as a comparison
group. D-04 was a long-term, observational study, in which patient
responses to the usual standard of care for people with a major de-
pressive episode—antidepressant medications and/or ECT—were
observed and noted by the study investigators.

In the long-term phase of D-02, there were no restrictions on
changing patients’ antidepressant treatment regimens during the
course of the study, which were taken in conjunction with VNS
Therapy. After 12 months, about 30 percent of the D-02 patients
had a 50 percent or greater reduction in their HSRD scores. About
22 percent responded based on a different screening tool used by
the sponsor to assess patient response rates, the Inventory of De-
pressive Symptomatology-Self-Report (IDS-SR). Unlike the HSRD,
the IDS-SR is not administered by a health care provider. The re-
sponse rates for the D-04 patients at 12 months were 12 percent
(IDS-SR) and 13 percent (HSRD). In addition, the sponsor exam-
ined the level of sustained response in D—02 compared to D-04 pa-
tients and found a statistically significant difference between the
two groups—13 percent of the D-02 patients evaluated had a sus-
tained response compared to 4 percent in the D-04 group. Sus-
tained response was defined as a 50 percent improvement or better
in the IDS-SR scores at 9 months and 12 months.

4721 C.F.R. §860.7(f), see Appendix C.
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In addition to the D-02/D-04 comparative study, the sponsor
submitted data from three other studies to support its application
for FDA approval to market the VNS Therapy System for TRD. D—
03 was a Phase IV European post-market study in 47 patients with
chronic or recurrent depression.4® D-05 was not a clinical study
but a videotape assessment of D-02 patients, and D-06 was a clin-
ical study examining VNS Therapy in seven patients with bipolar
disorder.

The FDA’s not approvable and approval decisions regarding the
safety and effectiveness of the VNS Therapy System for TRD were
based primarily on the FDA’s evaluation of data collected from the
D-01, D-02 and D-04 studies.4

V. Discussion

A. FDA Official Overruled Review Team: Device Approved Despite
Team’s Objections

In February 2005, after the FDA issued an approvable letter to
the sponsor, concerns were raised regarding FDA’s review of the
sponsor’s PMA-S for the VNS Therapy System for TRD. Specifi-
cally, it was alleged that the CDRH Director signed an approvable
letter despite strong objections from the FDA review team for the
sponsor’s PMA-S and the DGRND and ODE management staff in-
volved in the review. The FDA reviewers concluded that based on
the data provided to the FDA in the PMA-S, the sponsor did not
demonstrate a reasonable assurance of safety and effectiveness for
approval of the device for TRD. Nevertheless, the CDRH Director
decided that the VNS Therapy System should be approved for TRD
and the FDA issued an approval letter to the sponsor on July 15,
2005.50

In interviews with Committee Staff, the review team leader, the
DGRND Director, the ODE Deputy Clinical Director, and the ODE
Director all expressed concerns regarding the CDRH Director’s de-
cision to conditionally approve the VNS Therapy System for TRD.
The review team recommended that the device not be approved for
TRD because the team determined, over the course of about 15
months, the sponsor did not provide “a reasonable assurance that
the probable benefits to health from use of the device for its in-
tended uses and conditions outweigh the risks associated with its
use.” 51 According to an FDA medical officer who was involved in
the review of the sponsor’s PMA-S, “surgically implanted devices

48The VNS Therapy System is approved in the European Union and Canada for use in the
treatment of TRD.

49 See Appendix B for the FDA’s Summary of Safety and Effectiveness, which provides, among
other things, additional results and details from these studies, pp. 68, 71-82.

50In the Preamble to a final rule amending the FDA’s regulations governing the content and
format of labeling for human prescription drug and biological products, the FDA recently as-
serted the following:

Under the act and FDA regulations, the agency determines that a drug is approvable
based not on an abstract estimation of its safety and effectiveness, but rather on a com-
prehensive scientific evaluation of the product’s benfits and risks under the conditions of
use prescribed, recommended, or suggested in the labeling.

Although the final rule relates to drug and biological products, the import of the policy state-
ment articulated by the FDA bears directly on the facts, circumstances, and findings of this Re-
port. See “Requirements on Content and Format of Labeling for Human Prescription Drug and
Biological Products,” 71 Fed. Reg. 3922, 3934 (January 24, 2006) (to be codified at 21 C.F.R.
pts. 201, 314, and 601).

51Final review team memorandum, see Appendix D, p. 205.
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carry known risks including infection, need for future removal of
the device, and injury to structures in and around the operative
site (specifically vagal and recurrent laryngeal nerve injury) as well
as the risk of anesthesia, which is also significant. In order to out-
weigh these risks, a device must demonstrate efficacy.” 52

During interviews with Committee Staff, the FDA staff stated
that decisions regarding the approval or non-approval of medical
devices are typically made at the division level of CDRH, unless
the device is the first of its kind or the device is being reviewed
for a new indication. Under those circumstances, the ODE Director
signs the letter of approval or non-approval, although the ODE Di-
rector informed Committee Staff that she typically reads only the
review team’s internal review memorandum before she makes a de-
cision. The review memorandum documents a team’s rationale for
recommending approval or non-approval of a device. In the case of
VNS Therapy for TRD, the review of the application was elevated
from the division level (DGRND), to the office level (ODE), and fi-
nally to the center level (CDRH).

The review team’s final review memorandum, dated January 6,
2005, recommended that the VNS Therapy System not be approved
for TRD.?3 This memorandum was approved and signed by the
team leader, the Restorative Devices Branch Chief, the DGRND
Deputy Director and Director, and, atypically, included the signa-
ture of the ODE Director. The ODE Director informed Committee
Staff that the internal review memorandum only provides signa-
ture lines for the team leader, branch chief, deputy division direc-
tor and division director.54

Because the review of the sponsor’s PMA-S had been elevated to
the ODE level, the August 11, 2004, not approvable letter was
signed by the ODE Director. During an interview, the ODE Direc-
tor informed Committee Staff that she added her signature to the
review team’s January 2005 memorandum when she realized that
the Center Director would likely be overriding the not approvable
decision.55 She explained that she wanted to make clear her con-
currence with the rest of the review team that the VNS Therapy
System for TRD should not be approved because the data provided
by the sponsor were insufficient to meet the standard of reasonable
assurance of safety and effectiveness.

The review team was not convinced that the additional data pro-
vided by the sponsor as part of its Amendment submission were
sufficient for approval. After reviewing the data, the review team
met on November 10, 2004, to discuss the submission and vote on
whether the sponsor’s application should be approved, conditionally
approved, or considered not approvable. Aside from one abstention,
the members of the review team who were present at the meeting
unanimously recommended that the device not be approved.56

52 Post-panel meeting memorandum from a medical officer on the review team to the team
leader for the Administrative File of the sponsor’s PMA-S, June 22, 2004, see Appendix D,
p. 202.

53 Final review team memorandum, see Appendix D, pp. 215-216.

54 Final review team memorandum, see Appendix D, p. 216.

55 Final review team memorandum, see Appendix D, p. 216.

56 See Appendix I for minutes from the November 10 meeting, which include summaries of
the concerns and issues raised by team members representing other divisions and offices within
CDRH as well as concerns raised by the Division of Neuropharmacological Drug Products within

Continued
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In addition to the internal review memorandum and meeting
minutes, the team leader and the ODE Deputy Clinical Director ex-
pressed concerns regarding approval of VNS Therapy for TRD in
e-mail communications to other members of the team. After inform-
ing the team leader and several other members of the review team
that the CDRH Director would be making the decision regarding
approval, the ODE Deputy Clinical Director wrote in an e-mail
dated December 22, 2004:

It will be tough for most if not all of us to look at a post-
approval study . . . since we don’t agree with the approval
decision.57

When the review team leader became aware that the CDRH Direc-
tor was “leaning towards approval,” he requested that the review
of submissions related to VNS Therapy for TRD be reassigned to
another FDA reviewer. In an e-mail dated December 27, 2004, he
wrote:

Considering my scientific recommendation of not approv-
able based on the lack of clinical data supporting a reason-
able assurance of safety or effectiveness and my knowledge
of the ethical uncertainty in how they may have collected
data in their epilepsy registry, I believe I have little to
contribute in either the proposed dosage study or the post-
market registry.>8

In another message from the ODE Deputy Clinical Director to the
team leader and several other members of the review team dated
January 25, 2005, he wrote:

I think it is clear down here that [the CDRH Director] is
going to approve VNS for Depression. . . . I know that both
of you believe this product should not be approved (as do
I) but [the CDRH Director] is asking us to at least make
sure there is truth in the labeling and I think that can be
done regardless of our individual takes on the approvable/
not approvable decision.59

CDER staff involved in the PMA-S review were also concerned
about the VNS Therapy System being approved by CDRH for TRD.
In an e-mail dated January 12, 2005, a CDER medical reviewer
stated:

I am disturbed that VNS might actually get an approval
for “TRD”. In my opinion, they do not have adequate data
and I don’t understand how this can move forward. I think
you feel much the same but what will happen if the post-
approval study is negative? Will the device be withdrawn?
And, more importantly, it seems this type of data should
come before approval.

CDER. See also memoranda included in Appendix D for more detailed discussions of the con-
cerns and issues raised by the review team members related to the sponsor’s response to the
August 11, 2004 not approvable letter.

57 See Appendix F.

58 Thid.

59 Tbid.
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I feel like I can’t just sit back and watch this happen with-
out asking if there is anything more we can do. . .. As an
M.D. with an interest in science, it seems to me that such
an approval would be akin to approving an experimental
product and is this what the FDA does? 60

Committee Staff interviewed the CDRH Director in April 2005
and asked questions relating to his decision to issue an approvable
letter to the sponsor in February 2005 despite the recommenda-
tions of the review team and the management staff at the branch,
division, and office levels of CDRH. According to FDA regulations,
as explained to Committee Staff by members of the review team,
an approval letter signed by the CDRH Director would reverse the
ODE’s August 11, 2004, not approvable decision. Therefore, if the
CDRH Director approved the device for TRD, he would be required
to document his rationale for approving the device in an internal
override memorandum.6! At the time of the interview, the CDRH
Director informed Committee Staff that he had not made his deci-
sion regarding approval of the device, and therefore, had not yet
drafted the override memorandum.

On July 15, 2005, the FDA approved the VNS Therapy System
for use in TRD patients. By signing the approval letter, the CDRH
Director overruled the comprehensive scientific evaluation of FDA
review team for the sponsor’s PMA-S, including more than 20 FDA
scientists, medical officers and management staff. According to the
CDRH Director’s override memorandum dated June 12, 2005, he
found the additional long-term data from the D-01 and D-02 stud-
ies that the sponsor submitted as an amendment to its PMA-S
(Amendment) to be compelling support for approval of the device,
contrary to the review team’s conclusions regarding that data.

B. FDA’s Public Materials Do Not Reveal the Extent of Scientific
Dissent Regarding Effectiveness of the Device

The Summary of Safety and Effectiveness (Summary), which is
posted on the FDA’s website, is silent with respect to the level of
scientific dissent within CDRH regarding the safety and effective-
ness of the VNS Therapy System for TRD. It simply states that
CDRH believes that the sponsor “has provided reasonable assur-
ance of safety and effectiveness based on valid scientific evidence
as required by statute and regulation for the approval of a Class
IIT medical device.” 62 However, throughout the review of the spon-
sor’s PMA-S, the review team recommended to the CDRH Director
that the device not be approved for TRD. Yet, at every stage of the
review, the team was instructed by the CDRH Director to proceed
with the next stage of pre-market review.

60 See Appendix F.

6121 C.F.R. §10.70 requires documentation of significant agency decisions in an administra-
tive file. The administrative file must contain, among other things, “the recommendations and
decisions of individual employees, including supervisory personnel, responsible for handling the
matter,” see Appendix C.

62 Medical devices are classified based on the risk they pose when patients use or misuse
them. There are three classes of devices, Class I, II, and III. Class III devices include devices
that are life-supporting or life-sustaining, and devices that present a high or potentially unrea-
sonable risk of illness or injury to the patient.
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The Summary also presents a single conclusion from CDRH re-
garding the June 15, 2004, advisory panel’s recommendation. It
states that CDRH “concurred with the Panel’s recommendation of
June 15, 2004, and issued a letter to the sponsor on February 2,
2005, advising that its PMA was approvable subject to” specified
conditions. However, CDRH did not initially concur with the Pan-
el’s recommendation of an approvable decision. A not approvable
letter was issued by the FDA on August 11, 2004. FDA staff who
were interviewed by Committee Staff explained that although the
panel recommended approval with conditions, the review team con-
sidered the panel’s discussion and deliberations as well as its rec-
ommendations in deciding whether or not the VNS Therapy System
should be approved for use in TRD patients.63 Based on the com-
ments of the panel members 64 and the review team’s evaluation of
the PMA-S, the review team concluded that the data submitted by
the sponsor with its PMA-S did not meet the standard of reason-
able assurance of safety and effectiveness.

Several FDA management staff, including the CDRH Director,
stated in interviews with Committee Staff that the CDRH Director
is very rarely directly involved in the approval or non-approval of
medical devices. They could recall only one other instance where
the Center Director made the final decision regarding a device’s ap-
provability in the past decade. In that instance, the Center Director
decided not to reverse the Office Director’s decision. In the case of
the VNS Therapy System, the FDA review team that evaluated the
VNS Therapy System for TRD strongly disagreed with the CDRH
Director’s decision to approve that device, but despite the team’s
conclusions about the device, the CDRH Director decided independ-
ently to approve the VNS Therapy System for TRD.

Prior to Cyberonics’s PMA-S submission on October 27, 2003,
CDRH had expressed concerns about Cyberonics’s acute D-02 data;
however, the Center accepted the sponsor’s application for review.
According to an e-mail communication from CDER staff to CDRH
staff, dated October 3, 2003, if a sponsor had submitted to CDER

63 Although the panel recommended approval with conditions, one panel member stated in an
e-mail to the Executive Secretary of the Neurological Devices Panel dated June 18, 2004, “If
I were to have voted up front, I would have not approved the device.” Another panel member
said in an e-mail dated October 19, 2004, that she was not surprised that the FDA issued a
not approvable letter despite the panel’s recommendation. She stated, “This was not surprising
in and of itself, given the less than impressive nature of the data as well as the extreme ambiva-
lence about the approval as reflected in the deliberations of the panel. I certainly was very am-
bivalent myself.” One of the two members who did not believe VNS Therapy should be approved
stated in an e-mail to a supervisory medical officer in CDER dated June 17, 2004, that “The
sponsor did not present convincing data that the treatment was effective, nor in my mind, that
it was safe.” See Appendix F.

64 According to several members of the review team, the panel’s recommendation was incon-
sistent with its discussion of the data on the risks and benefits of VNS Therapy. In particular,
even though the panel members found that without a randomized, controlled study they could
not determine how much of the response to VNS stimulation was due to a placebo effect or what
impact concomitant medications and ECT had on interpreting the efficacy of the VNS Therapy
System for TRD patients—two of the concerns that led the review team to recommend non-ap-
proval of the device—the majority of the panel members still concluded that the data provided
a reasonable assurance of effectiveness. See Neurological Devices Panel Meeting Transcript, p.
343-357, 363-368, hitp:/ /www.fda.gov/ohrms/dockets/ac/04/transcripts/2004-4047t1.DOC.
The BlueCross BlueShield Technology Evaluation Center’s evaluation of the evidence on the ef-
fectiveness of VNS for TRD also noted that “Although the FDA voted to approve VNS Therapy,
a poll of committee members showed that approval was based on the safety of VNS Therapy
rather than strong evidence of efficacy.” In addition, the Executive Secretary of the June 15,
2005, panel informed Committee Staff that the June 15 meeting was “very unusual, emotional,
not data driven,” compared to more than a dozen panel meetings for which she was the execu-
tive secretary.
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the type of data that Cyberonics’s did for FDA review and approval
of a drug, CDER would not have filed that sponsor’s application.
In that e-mail, the psychopharmacology expert in CDER who re-
viewed initial materials from the sponsor wrote:

I am concerned that we are not getting our point across
that the VNS for depression package that we reviewed rep-
resents a failed development program on face and that we
would not file this as an NDA [New Drug Application 65]
if it were a drug. We realize that you may have a different
threshold for approval when it comes to devices because of
the nature of the different diseases on which our respec-
tive Divisions are asked to comment. However, we tend to
view treatments for depression based on the disease and
not on the therapeutic modality (psychotherapy, drug, ECT
and now VNS). So it is artificial to us to consider one
study for a device (that is negative on face) as sufficient
to provide evidence for regulatory efficacy when we require
positive studies for a drug.%6

The CDER expert added that:

The long term claims [of efficacy by the sponsor] are based
on open-label data. We do not allow labeling claims based
[on] open label studies that rely on historical controls in
depression. Historical controls in depression are extremely
unreliable.67

The FDA review team leader informed Committee Staff that the
team was puzzled by the CDRH Director’s decisions to proceed with
each stage of the review of the sponsor’s PMA-S despite the team
continuously recommending that the FDA not approve the VNS
Therapy System for TRD. According to the team leader and
DGRND Director, the team recommended non-approval prior to the
100-day meeting, because the team did not believe the sponsor
would be able to address the limitations of the clinical data pro-
vided in the PMA-S. The team leader and DGRND Director ex-
plained that the review team believed that the device could not be
approved without the sponsor conducting a new randomized, con-
trolled study to demonstrate effectiveness. Throughout the review
of the sponsor’s PMA-S, DGRND recommended to the sponsor that
it conduct such a study prior to approval. However, the sponsor in-
sisted each time that it was unnecessary and unethical to conduct
such a study, at least not before FDA approval of the device.58

65The vehicle through which drug manufacturers seek the FDA’s approval of a new drug for
sale and marketing in the U.S.

66 See Appendix F.

67 Ibid.

68 According to an e-mail dated February 4, 2004, from a review team member to the team
leader and Branch Chief, “Cyberonics spent an hour telling why it was completely impossible
for them to do a placebo controlled long-term (or short-term) study . . . but then, completely
out of the blue, promised that if we approved the device that they would do such a study post
approval. I find this offer extremely puzzling since their argument centered around troubles
with ethics, IRB cooperation, and patient recruitment. These are definitely not problems that
would go away post approval.” See Appendix F.
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The team leader and DGRND Director acknowledged that ran-
domized, controlled studies are not always required for FDA ap-
proval of devices, but the review team believed in the case of the
VNS Therapy System, a randomized, controlled trial was necessary
in order to distinguish improvement that is attributable to VNS
Therapy from improvement that is attributable to other reasons,
specifically, a placebo response or antidepressant treatments taken
concurrently with VNS Therapy.®® Nevertheless, Committee Staff
were told that the CDRH Director, who was the ODE Director at
the time, instructed the team to issue a major deficiency letter in-
stead of a not approvable letter. The team leader said that the re-
view team was surprised that the then-ODE Director would sug-
gest a major deficiency letter without examining the sponsor’s data.
The CDRH Director, however, told Committee Staff that he asked
for a deficiency letter because he prefers giving sponsors “a second
bite at the apple,” to address concerns.

The team leader and DGRND director stated that, after review-
ing the sponsor’s response to the major deficiency letter, the review
team concluded that the sponsor had not addressed all of the defi-
ciencies in its PMA-S and could not do so without conducting a new
study. Consequently, the review team recommended that the device
not be approved. Once again, the team was told to proceed with an
advisory panel meeting to obtain recommendations on whether or
not the FDA should approve the device. The DGRND Director told
Committee Staff that she expressed her concerns to the then-ODE
Director about convening an advisory panel, asking him what the
FDA would do if the panel recommended approval despite the lack
of sufficient effectiveness data, which is what occurred at the panel
meeting. The then-ODE Director told Committee Staff that if the
panel had agreed with the review team’s assessment of the spon-
sor’s clinical data, the panel’s recommendation would provide addi-
tional support for a not approvable decision.

According to the ODE Deputy Clinical Director, soon after the
June 15, 2004, advisory panel meeting, the ODE Director asked
him to review the sponsor’s application to advise her on whether
or not the office should approve the VNS Therapy System for TRD.
The Deputy Clinical Director informed Committee Staff that he
was not initially involved in the review of the sponsor’s PMA-S. He
reviewed the transcript of the advisory panel meeting, the PMA-S
file, and the review team’s memoranda and supported DGRND’s
recommendation to not approve the device for TRD. In addition,
after the not approvable letter was issued on August 11, 2004, the
Deputy Clinical Director requested and reviewed additional patient
response data from the sponsor and concluded in an e-mail to the
ODE Director dated September 14, 2004:

69 Even before the sponsor submitted its PMA-S in October 2003, the DGRND Director had
expressed concerns about the sponsor being able to demonstrate effectiveness after the failure
of the sponsor’s D-02 acute phase to show a difference in responses between those receiving
VNS Therapy and those who were not. According to minutes from a meeting between the spon-
sor and the FDA on March 1, 2002, the DGRND Director stated that she was not convinced
that the sponsor would not need a randomized, long-term study to demonstrate effectiveness.
About two weeks prior to the sponsor’s submission of the PMA-S, the FDA reiterated concerns
about the data limitations during a conference call with the sponsor. See October 11, 2002, con-
ference call minutes. See Appendix H for the March and October 2002 minutes.
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I do not see anything in the information which would con-
vincingly make me decide to overrule the original Division/
Office decision.”0

Committee Staff were informed that the team leader as well as
the DGRND, ODE, and CDRH Directors received hundreds of let-
ters and phone calls opposing the FDA’s August 11, 2004, decision
to not approve the device for treatment-resistant depression. FDA
staff interviewed by Committee Staff stated that interactions with
the sponsor were not collegial 71 and the company was more aggres-
sive than other sponsors in pursuing FDA approval. According to
the CDRH Director and Ombudsman, the sponsor also spoke with
staff in the Office of the Secretary, Department of Health and
Human Services, who in turn followed up with CDRH regarding
the FDA’s not approvable letter. As a result of the influx of letters
and phone calls after the not approvable letter was issued, the
CDRH Director informed Committee Staff that he kept then-FDA
Commissioner Lester Crawford apprised of developments in the re-
view of the sponsor’s PMA-S during his bi-weekly meetings with
the Commissioner.

On September 23, 2004, the sponsor submitted its Amendment,
in response to the not approvable letter. The review team examined
the data and information provided in the sponsor’s Amendment
submission and, on November 10, 2004, concluded that the not ap-
provable decision should stand. However, according to the review
team leader and the DGRND and ODE Directors, the CDRH Direc-
tor decided to schedule a meeting with the sponsor in December
2004 to further discuss the sponsor’s Amendment and what the
sponsor could do to enable the FDA to reach approval of the VNS
Therapy System for TRD. Only four members of the review team
were invited to attend the meeting, and according to the team lead-
er and DGRND Director, management staff were not invited to
participate in the meeting.

When the Restorative Devices Branch Chief learned that the
CDRH Director planned to hold a meeting with the sponsor that
would not include the management staff involved in the sponsor’s
PMA-S review—the branch chief, the deputy division director, and
the division director—he expressed his concerns to the team leader.
In an e-mail dated November 24, 2004, he wrote:

Don’t know if you heard yesterday, but [the CDRH Direc-
tor] has made a decision—of sorts. His plan is to have a
meeting with the sponsor and the partial review team, for
us to explain again why we came out to a different conclu-
sion with the same data. I'll be meeting with [the ODE Di-
rector] today, and explain why I think that’s a really bad
idea, but chances are that’s what’ll happen.72

The CDRH Director stated to Committee Staff during his inter-
view that the management staff were not intentionally excluded.

70 See Appendix F.

71 According to the CDRH Director, DGRND’s interactions with the sponsor were “terrible”
and the staff felt “abused” in meetings with the sponsor. The ODE Director informed Committee
Staff that she spoke with the Chief Executive Officer of Cyberonics at the end of a meeting and
requested that he refrain from yelling at her review team.

72 See Appendix F.
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However, only the team leader and three other members of the re-
view team were invited—a medical officer, the CDER psycho-
pharmacology expert, and the ODE Deputy Clinical Director. The
review team leader informed Committee Staff during an interview
that he felt “outnumbered” by the sponsor’s representatives. In ad-
dition, he wrote in his e-mail response to the Branch Chief dated
November 29, 2004, that he was very troubled about the decision
to hold a meeting without management and said such a meeting
seemed “highly irregular.” See Appendix F.

The CDER psychopharmacology expert on the review team also
expressed his concern regarding the December 2004 meeting when
he was told to limit his comments to the sponsor’s clinical data and
not discuss what types of studies CDER or the Center for Biologics
Evaluation and Research would require for approval. He stated in
an e-mail dated November 24, 2004:

I am a little troubled by what appears to be a request that
I not discuss the need for replicated controlled data in our
upcoming discussion with Cyberonics and [the CDRH Di-
rector]. I am left with the impression that you may view
our Division’s opinion on the need for replicated controlled
trial data as simply a bureaucratic policy difference be-
tween Centers. . . . This need for replicated controlled clin-
ical trial data is a basic tenet of psychiatric clinical re-
search. This need is based on sad experience. I suggest
that the need for two randomized controlled trials should
actually be the focus of this upcoming meeting.”3

According to the CDRH Director and the Deputy Commissioner
for Operations, the CDRH Director sought the Deputy Commis-
sioner’s advice on how to proceed with the review of the VNS Ther-
apy System for TRD because of the Deputy Commissioner’s exper-
tise on antidepressants. During an interview with Committee Staff,
the CDRH Director stated that he and the Deputy Commissioner
discussed ways to obtain more data on the device, such as request-
ing the sponsor to conduct additional studies pre- or post-approval,
however, the Deputy Commissioner did not advise him to approve
or not approve the device. When he asked her impression of the
sponsor’s VNS Therapy for TRD, he said she was “lukewarm” about
the device. According to the CDRH Director, the Deputy Commis-
fs_lionelzil said there could be something there, but the studies were

awed.

The Deputy Commissioner also informed Committee Staff that
she spoke with the Director of the Office of Medical Policy regard-
ing potential studies that the sponsor could conduct to generate
more effectiveness data on its device. She suggested to the CDRH
Director a “randomized withdrawal” study, i.e., randomly with-
drawing VNS treatment from D-02 patients that the sponsor la-
beled as “responders.” According to the Deputy Commissioner, if
the device works, the sponsor should observe a relapse in patients
when their treatment is withdrawn. Alternatively, because patients
usually can tell if the device is on, she suggested randomly reduc-
ing the output of the stimulator rather then fully withdrawing

73 See Appendix F.
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treatment. By e-mail dated December 23, 2004, the Director of the
Office of Medical Policy also suggested to the CDRH Director a
study that the sponsor “can and should do,” a randomized with-
drawal study.”* However, he questioned whether or not the sponsor
could “realistically” conduct such a study post-approval.’> The Dep-
uty Commissioner informed Committee Staff that the FDA received
“push back” from the sponsor on the proposal.

On July 28, 2005, the Chairman and Ranking Member sent a let-
ter to the FDA to question why the FDA’s website did not address
the level of scientific dissent within CDRH regarding the review
and approval of the VNS Therapy System for TRD. FDA’s response,
dated August 9, 2005, states:

The absence from the SSE of any discussion of internal
discussions and the decision-making process that led to the
approval reflects the policy of the Agency not to disclose
pre-decisional and deliberative process information.

The reasons for this policy are to encourage open and
frank discussions among colleagues and between subordi-
nates and superiors at FDA and to protect against public
confusion that might result from disclosure of reasons and
rationales that were not in fact ultimately the grounds for
the Agency’s decision.”®

A review of whether or not the FDA uniformly adheres to this
policy, however, shows that enforcement of the policy appears to
depend on the interests of FDA management rather than any stat-
ed interest in encouraging scientific debate or in protecting the
public. The Committee Staff are aware of more than one instance
in recent years where the FDA has forthrightly publicized internal
dissent regarding safety and effectiveness.

While Committee Staff recognize that it is not uncommon for
FDA reviewers to disagree about the findings and conclusions re-
garding the safety and/or effectiveness of a drug or device, the level
of dissent regarding the approval of the VNS Therapy System for
TRD goes far beyond that of “open and frank discussions.” As the
CDRH Director acknowledged to Committee Staff prior to his deci-
sion to approve the device, if he approved the device, the public
would not be aware of his decision to overrule more than 20 FDA
staff.

74 See Appendix F.

75 By letter dated July 7, 2005, Chairman Grassley and Ranking Member Baucus asked the
FDA whether or not an agreement or understanding was reached between the sponsor and the
FDA regarding FDA approval of VNS Therapy for TRD if the sponsor agreed to voluntarily with-
draw VNS Therapy for TRD should post-marketing studies fail to show efficacy. The FDA pro-
vided its response on July 20, 2005. See Appendix E. In that response, the FDA noted that “con-
sideration of post-market controls is an important component of FDA’s Pre-Market Approval
program for devices.” The FDA also stated that “there exists no agreement or understanding
between FDA and Cyberonics, written or oral,” and “such an agreement or understanding be-
tween FDA and Cyberonics has never been discussed.” However, given the FDA’s post-market
authorities, “studies agreed to by Cyberonics do not reflect an inappropriate agreement by the
Agency to permit the marketing of a device in exchange for a promise of withdrawal should the
studies show the device to be ineffective.”

76 See Appendix E.
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C. Not All Relevant Findings and Conclusions Regarding Safety
and Effectiveness of the Device Were Made Publicly Available

Through its website, the FDA has made available to the public
the approval letter for the VNS Therapy System for TRD, the Sum-
mary of Safety and Effectiveness (Summary), physician and patient
labeling information for the device, and other information for con-
sumers. The Committee Staff reviewed these materials as well as
other information and documents obtained by and provided to the
Committee from the FDA and the sponsor. Based on that review,
the Chairman and Ranking Member questioned, by letter dated
July 28, 2005, the FDA’s decision not to disclose certain informa-
tion regarding the effectiveness of the VNS Therapy System that
appears relevant to those who are considering having this device
implanted.??

In the July 28, 2005, letter, the Chairman and Ranking Member
noted that during an interview conducted with the CDRH Director,
prior to approval of the VNS Therapy System for TRD, the Director
acknowledged that data from the only randomized, controlled
study, the acute phase of D-02, failed to demonstrate the effective-
ness of the VNS Therapy System for TRD. The Director’s internal
override memorandum dated June 12, 2005, states:

With regard to effectiveness, I think it needs to be stated
clearly and unambiguously that the short-term randomized
comparison of VNS active to VNS sham 78 at 12 weeks
failed to reach, or even come close to reaching, statistical
significance with respect to its primary endpoint. I think
that one has to conclude that, based on that data; either
the device has no effect, or, if it does have an effect that
in order to measure that effect a longer period of follow-
up is required.”®

However, the Director’s comments regarding the effectiveness of
the VNS Therapy System for TRD are absent from the Summary
that is posted on the FDA’s website. The Chairman and Ranking
Member also noted in the July 28, 2005 letter to the FDA that the
patient labeling of the VNS Therapy System for TRD does not
make clear the Director’s own conclusions regarding the sponsor’s
short-term clinical study. Instead of stating “clearly and unambig-
uously” that the “[VNS Therapy System for TRD] has no effect, or,
if it does have an effect that in order to measure that effect a
longer period of follow-up is required,” the patient labeling for the
VNS Therapy System for TRD states:

At the end of the first 3 months, the proportion of patients
who had at least a 50 percent reduction in depression
symptoms was 15 percent in the group of patients receiv-
ing active stimulation, slightly better than for patients
who were not receiving stimulation (10 percent of these pa-
tients had at least a 50 percent reduction in symptoms).

77 See Appendix A.

78 A “sham” is used to resemble a treatment without actual use of the treatment. A placebo
is an example of a sham control.

79 See Appendix B.
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. . . This finding suggested that the full effects of VNS
Therapy might require more than 3 months of treatment.80

On August 9, 2005, the FDA responded to the Committee and
cited a different section of the patient labeling to show that the la-
beling acknowledges “the failure of the data to demonstrate short-
term effectiveness.”®! The labeling states that “the 12 week acute
studies did not show a significant difference between patients re-
ceiving VNS Therapy and those not receiving it.” However, it does
not explain that “did not show a significant difference” means that
any differences observed between the two groups of patients could
have been due to chance rather than a response to the device. Be-
cause it could not be determined if the effect of the device was real
or due to chance, the CDRH Director concluded in his override
memorandum that, based on the results of the short-term study, a
longer study would be needed to determine whether or not the de-
vice is effective.

In response to the Chairman and Ranking Member, the FDA also
stated that it would review the CDRH Consumer Information
webpage (www.fda.gov /cdrh /mda /docs [ p970003s050.html) regard-
ing the approval of the VNS Therapy System for TRD to determine
whether or not it could be revised to provide more helpful informa-
tion to patients. By e-mail dated August 23, 2005, the FDA notified
Committee Staff that it had revised its webpage. The current
webpage, updated on August 12, 2005, includes additional informa-
tion on when the device can be used:

The device is to be used only in patients 18 years of age
or over with treatment-resistant depression (TRD). These
are patients who have been treated with, but failed to re-
spond to, at least 4 adequate medication and/or ECT treat-
ment regimens prescribed by their physician. It is not in-
tended to be used as a first-line treatment, even for pa-
tients with severe depression.82

The FDA also added information regarding what the VNS Ther-
apy System is intended to accomplish. Specifically, the CDRH Con-
sumer Information webpage on VNS Therapy states:

Based on the results of a clinical study of over 200 patients
conducted in the United States, during the first 3 months
of therapy, patients who had the device implanted and
turned on did not show any significant advantage in re-
sponse compared to patients in whom the device was im-
planted but not turned on.

The additional information regarding the short-term effectiveness
data is similar to what is provided in the patient labeling. How-
ever, as presented, the information does not represent the gravity
of the statement made by the CDRH Director in his override
memorandum that the short-term study “failed to reach, or even
come close to reaching, statistical significance with respect to its
primary endpoint [of efficacy].” Nor does it represent the conclu-
sions of the review team or the management staff at the branch,

80 See Appendix D.
81 See Appendix E.
82 See Appendix B.
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division and office levels who found the sponsor’s data on the effec-
tiveness of the VNS Therapy System for TRD to be “weak” and in-
sufficient for FDA approval of the device.

In addition, because the review team’s own assessment of the
safety and effectiveness of the device is not available to the public,
patients and physicians are not made aware of the reviewers’ con-
cerns regarding the safety of the VNS Therapy System for TRD in
light of the team’s conclusion that the device has not been shown
to be effective. The review team stated in its final review memo-
randum dated January 6, 2005, “any safety risk associated with
using a long-term implant, in the absence of a reasonable assur-
ance of effectiveness data, is excessive.”83 The FDA review team
also believed that the sponsor did not provide a reasonable assur-
ance of safety because the safety data provided in the PMA-S did
not allow an accurate assessment of any increased risks of using
the device for TRD.

In the Preamble to a final rule on drug and biological products
labeling, the FDA recently stated:

The centerpiece of risk management for prescription drugs
generally is the labeling, which reflects thorough FDA re-
view of the pertinent scientific evidence and communicates
to health care practitioners the agency’s formal, authori-
tative conclusions regarding the conditions under which
the product can be used safely and effectively in accord-
ance with the act. . . .

As FDA has long recognized, its role is not to regulate
medical practice. The agency’s actions nevertheless affect
medical practice in a variety of ways. For example, FDA
approval decisions affect the availability of drugs and med-
ical devices. Also, FDA decisions as to the content and for-
mat of prescription drug labeling affect health care practi-
tioner communications with patients, to the extent such la-
beling is relied upon by such practitioners to guide their
discussions of risk with patients. FDA strongly believes
that health care practitioners should be able to rely on
prescription drug labeling for authoritative risk informa-
tion and that health care practitioners should not be re-
quired to convey risk information to patients that is not in-
cluded in the labeling.84

While these statements were made with respect to labeling for
drug and biological products, they have implications for how and
what information might be conveyed in device labeling. The FDA’s
position is that health care providers and their patients should be
relying on the FDA for “authoritative risk information.” However,
the questionable aspects of the agency’s regulatory approval proc-
ess as evidenced in this Report suggest that health care providers
relying on the FDA’s authoritative information may not be able to
convey complete risk information to their patients on the safety
and effectiveness of the VNS Therapy System, because not all of

83 Final review memorandum, see Appendix D, p. 207.
84“Requirements on Content and Format of Labeling for Human Prescription Drug and Bio-
logical Products,” 71 Fed. Reg. 3922, 3969. (January 24, 2006).
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the relevant findings and conclusions regarding this device have
been made available.

Then-FDA Commissioner Crawford testified on July 26, 2005, be-
fore the House of Representatives Committee on Appropriations
Subcommittee on Agriculture, Rural Development, Food and Drug
Administration, and Related Agencies that he would make the FDA
“a much more open and transparent organization.” This pledge has
been reiterated by the FDA in letters to the Committee on other
matters. However, selective disclosure of the FDA’s findings and
conclusions regarding the safety and effectiveness of a device, in
this case the VNS Therapy System for TRD, appears inconsistent
with that pledge.

VI. Concluding Observations

The public relies on the FDA to weigh the risks and benefits of
a new medical device or a new indication for a device to determine
whether or not the device is reasonably safe and effective for use.
FDA approval has long been considered the gold standard. How-
ever, the events and circumstances surrounding the FDA’s review
and approval of the VNS Therapy System for TRD—including the
rare involvement of the CDRH Director and other high level FDA
officials in the review of a device; the insistence of a single official
to continue review of the PMA-S despite the repeated recommenda-
tions of over 20 FDA scientists, medical officers, and management
staff to not approve the device throughout approximately 15
months of review; a “highly irregular” meeting between the sponsor
and the FDA; and external pressure from the sponsor as well as
hundreds of health care providers and TRD patients through let-
ters, e-mails and phone calls—raise legitimate questions about the
FDA'’s decision to approve that device for the treatment of TRD. In
light of the significant scientific dissent within the FDA regarding
the effectiveness of the VNS Therapy System for TRD and the con-
clusion not only of the review team for the sponsor’s PMA-S but
also of high level officials in the FDA that the effectiveness data
were weak, concerns persist that the FDA’s standard of reasonable
assurance of effectiveness may not have been met.

The FDA has standards for approval that must be met so that
there is some assurance that the products approved for commercial
distribution are safe and effective when used as directed in the
product labeling. As a result of the short lifespan of new devices,
different standards for demonstrating effectiveness may apply for
devices compared to drugs. An approved device can quickly be re-
placed by a newer model or by smaller, better, and more sophisti-
cated devices. However, what remains the same in FDA’s approval
of a device or a drug is the requirement that data supporting a
sponsor’s application for approval be scientifically sound. Otherwise
health care providers and insurers as well as patients may ques-
tion the integrity and reliability of the FDA’s assessment of the
safety and effectiveness of an approved product. In the case of VNS
Therapy for TRD, the FDA review team for the sponsor’s PMA-S
believed that conducting a new randomized, controlled study would
be the only way that the sponsor could address the data limitations
in its PMA-S and repeatedly recommended that the sponsor con-
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duct the study prior to approval. However, the sponsor refused to
conduct another randomized, controlled study pre-approval.

FDA approval does not mean that a device is risk-free or that it
will work in every patient. The determination of a medical device’s
safety and effectiveness prior to approval is based largely on stud-
ies that are conducted in small populations. While valuable infor-
mation about the effectiveness of a device can be gained and new
risks are sometimes identified once the device is on the market and
used by millions of people, the FDA should not be making devices
available to the public if those devices have not reached the agen-
cy’s standard for safety and effectiveness. With respect to the VNS
Therapy System for TRD, however, it appears that instead of rely-
ing on the comprehensive scientific evaluation of its scientists and
medical officers, the FDA lowered its threshold for evidence of ef-
fectiveness. The FDA approved the VNS Therapy System for TRD
based on what its own reviewers considered to be weak data and
allowed the sponsor to test its device post-approval, contrary to the
recommendations of the review team.

In addition to questions about the effectiveness of VNS Therapy
System in the population for which the device is intended, concerns
exist about the potential off-label uses of the device. Because the
FDA does not regulate the practice of medicine, once a device is on
the market, it is available for widespread use. While there have
been benefits derived from off-label uses, the safety and effective-
ness of off-label uses are not known and therefore can pose serious
health risks to patients. The circumstances are no different for the
VNS Therapy System for TRD. The specific public safety concern
related to off-label use of this device is the implantation of the de-
vice in children with TRD. For example, the VNS Therapy System
for epilepsy is approved only for use in patients 12 years of age or
older, but off-label use of the device has occurred in children as
young as five years of age. There are risks with using the VNS
Therapy System in children that do not exist among adults because
implantation of the device involves wrapping a wire around the
nerve of a growing child. In the case of TRD, the VNS Therapy Sys-
tem is approved only for patients 18 years of age or older.

The level of scientific dissent within the FDA regarding the effec-
tiveness of the VNS Therapy System for TRD also raises concerns
about the use of taxpayer dollars to pay for a $25,000 device, in-
cluding implantation and programming, that over 20 FDA sci-
entists, medical officers, and management staff believed should not
be approved for the treatment of TRD. Whether or not a device is
effective is not only a major public safety concern, but also a very
important financial concern. The Medicare and Medicaid programs
pay for health care services received by millions of Americans, so
the Committee has a responsibility to ensure that the programs
pay for medical devices approved based not on an abstract esti-
mation of safety and effectiveness but on a comprehensive scientific
evaluation of the product’s benefits and risks, in accordance with
all laws and regulations.

In addition, patients and their doctors, including Medicare and
Medicaid beneficiaries, should have access to all relevant findings
and conclusions regarding the safety and effectiveness of a device.
The CDRH Director acknowledged during a media briefing on Feb-
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ruary 2, 2006 that one of the FDA’s “biggest challenges is in terms
of providing useful information, and we understand that a lot of
the concerns that have been raised over the course of the last few
months to a year is with regard to the information that we
present—the quantity of information and the timeliness of that in-
formation.” Concerns remain about the lack of transparency re-
garding the approval process for the VNS Therapy System, which
deprives doctors and their patients of information that may be rel-
evant to a patient’s care. All relevant findings and conclusions re-
garding the safety and effectiveness of the VNS Therapy System
for TRD should be made available to patients and their doctors to
enable them to make fully informed health care decisions and en-
sure all risks and benefits can be carefully weighed by those con-
sidering having the device implanted.






VII. LIST OF ACRONYMS

CDER

CDRH

CGMP

CPT

DGRND

ECT

FDA

HSRD

IDE

IDS-SR

NDA

ODE

PMA-S

TEC

TRD

Center for Drug Evaluation and Research

Center for Devices and Radiological Health

Current Good Manufacturing Practices

Current Procedural Terminology

Division of General, Restorative and Neurological Devices
electroconvulsive therapy

Food and Drug Administration

Hamilton Rating Scale for Depression

Investigational Device Exemption

Inventory of Depressive Symptomatology-Self-Report
New Drug Application

Office of Device Evaluation

pre-market approval application supplement
Technology Evaluation Center

treatment-resistant depression

Vagus Nerve Stimulation
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VIIL. GLOSSARY

Approvable: An application for pre-market approval of a medical device substantially
meets the requirements of the Food and Drug Administration’s regulations on the
approval of medical devices (Part 814 of Title 21 of the Code of Federal Regulations),
and the Food and Drug Administration believes it can approve the application if specific
additional information is submitted or the applicant agrees to specific conditions.

Arm: The treatment or intervention groups in a clinical trial are referred to as trial or
study arms.

Clinical trial/clinical study: An experimental study to answer specific questions about
new therapies or new ways of using known treatments in people. Clinical trials are used
to determine whether or not new drugs or treatments are both safe and effective.

Comparative study: A study in which the investigative drug or treatment is compared
against another study treatment or placebo (see definition of placebo).

Control: Individuals who participate in a study and receive a standard treatment or no
treatment that is compared with the experimental treatment.

Controlled study: A study in which one group of patients is given an experimental
treatment, while another group, the control group, is given standard treatment or a
placebo (see definition of placebo).

Double-blind: Neither the patients nor the study investigators knows which patients are
receiving the experimental drug and which are receiving a placebo or another therapy.

Electroconvulsive therapy: A type of shock therapy that involves a brief electrical
shock that is applied to the head to induce a short seizure.

Indication: A symptom or medical condition that leads to the recommendation of a test,
drug, medical device, or other treatment. The term also refers to uses for which a
treatment, test or procedure has been approved by the Food and Drug Administration.

New Drug Application (NDA): The vehicle through which drug manufacturers seek the
Food and Drug Administration’s approval of a new drug for sale and marketing in the
us.

Not approvable or non approvable: The Food and Drug Administration determines that
the data provided in an application for pre-market approval of a medical device is
insufficient to establish that there is a reasonable assurance that the device is safe and
effective for the use(s) specified in the application.

Observational study: A study in which patients taking one kind of drug or other medical
treatment are compared against patients using an alternative drug or treatment.

(33)
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Off-label use: A drug or treatment prescribed for conditions other than those that are
approved by the Food and Drug Administration.

Open label study: A study in which doctors and participants know which drug or
treatment is being administered. An open-label study does not use placebos.

Pilot study: A small study conducted in advance of a large one to test the feasibility of a
large study or various doses of the study drug.

Placebo: An inactive substance or treatment against which investigational treatments are
compared for efficacy and safety.

Placebo-controlled study: A study in which an inactive substance or treatment (placebo)
is given to one group of patients, while the treatment being tested is given to another
group. The results obtained in the two groups are then compared to see if the
investigational treatment is more effective in treating the condition.

Placebo effect: A physical or emotional change, occurring after a substance is taken or
treatment is administered, that is not the result of any special property of the substance or
treatment. For example, patients who think that they are receiving a promising
experimental treatment may have a psychological benefit from this knowledge and
appear to improve even if the treatment itself is not effective.

Pre-market approval application (PMA): The vehicle through which medical device
manufacturers seek the Food and Drug Administration’s approval of a new device for
sale and marketing in the U.S.

Pre-market approval application supplement (PMA-S): After the Food and Drug
Administration grants an applicant a license to market a particular medical device, the
applicant is required to file supplements to the original pre-market approval application
(PMA) for all changes that affect the safety and effectiveness of the device, such as
submitting a PMA-S to obtain the agency’s approval of a new use for the device.

Post-market study: A clinical study that is conducted after a drug or treatment has been
approved for marketing by the Food and Drug Administration, such as studies of new
uses, new safety risks, and comparisons with other treatments.

Randomized study: A study in which participants are randomly assigned to one of two
or more treatment arms or regimens of a study.

Serious adverse event: An adverse event that is fatal, life-threatening, permanently
disabling, or results in hospitalization.

Sham: Used to resemble a treatment without actual use of the treatment. A placebo is an
example of a sham control.
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Sponsor: Under 21 C.F.R. § 3.2, this term has the same meaning as “applicant,” any
person who submits or plans to submit an application to the FDA for pre-market review.
The sponsor is usually the manufacturer of the product under review. Under 21 C.FR. §
812.3, a sponsor is also a person who initiates the clinical studies to determine the safety
or effectiveness of a device.

Statistical significance: The probability that a result or difference observed during a
study did not occur by chance alone. In general, a difference between two groups (e.g.,
investigational treatment vs. standard treatment, investigational treatment vs. placebo) is
considered statistically significant if chance could explain the difference only 5% of the
time or less.

Valid scientific evidence: Consists principally of well-controlled clinical investigations,
which include assigning study subjects to tests groups that can be compared. The Food
and Drug Administration regulations specify four types of controls to which subjects
receiving the treatment under investigation can be compared: (1) no treatment; (2)
placebo control; (3) active treatment control, i.e., comparison to an effective treatment;
and (4) historical control, i.e., comparison to a group of patients receiving no treatment or
an established effective regimen who were observed at a previous time. (21 C.F.R. §
860.7(1))






IX. TIMELINE OF MAJOR EVENTS RELATED TO CYBERONICS’S PMA-
SUPPLEMENT FOR THE VAGUS NERVE STIMULATION THERAPY SYSTEM

DATE

EVENT

October 27, 2003

Sponsor submits Vagus Nerve Stimulation Therapy System (VNS Therapy
System) pre-market approval application supplement (PMA-S) for new indication,
treatment-resistant depression (TRD)

January 28, 2004

FDA teleconference with sponsor to review status of PMA-S

February 4, 2004

100-day meeting between FDA and sponsor regarding PMA-S

March 4, 2004

FDA sends sponsor major deficiency letter

June 15, 2004

Neurological devices panel meeting (5-2 vote in favor of approvable with specific
conditions)

August 11, 2004

FDA issues not approvable letter

September 10, 2004

Sponsor submits Treatment Investigational Device Exemption (Treatment IDE)
application to FDA

September 15, 2004

Meeting between sponsor and FDA’s Office of Device Evaluation (ODE) to
discuss reconsideration of not approvable decision and provision of additional data

September 23, 2004

Meeting between sponsor and senior officials of the FDA

Sponsor submits amendment to PMA-S

October 15, 2004

FDA approves Treatment IDE

November 10, 2004

FDA review team meeting to discuss sponsor’s Amendment submission; team
votes to recommend not approvable

November 19, 2004

ODE and review team brief Center for Device and Radiological Health (CDRH)
Director regarding recommendation of not approvable

December 1, 2004

CDRH Director convenes meeting between sponsor and several members of FDA
review team

December 22, 2004

FDA issues warning letter to sponsor after site inspection

January 6, 2005

Review team leader files final review memorandum, which documents review
team’s rationale for recommending not approvable

February 2, 2005

FDA issues approvable letter

July 15, 2005

FDA approves VNS Therapy System for TRD
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X. APPENDICES

A number of documents in the appendices to this Report to the Chairman and Ranking
Member contain redactions. Publicly available documents were not redacted. To the
extent possible, personal identifying information, including names, phone numbers and e-
mail addresses, was redacted. In aid of clarity, then-titles of FDA officials and
employees have been substituted for the redacted names in many FDA memoranda and e-
mails. In response to an invitation from the Committee Staff, the FDA also marked for
potential redaction documents or portions of documents, which the FDA had provided to
the Committee, as the FDA would redact them if it were disclosing the documents
publicly under the Freedom of Information Act (FOIA). All of the FDA’s proposed
redactions related to FOIA exemption 5: pre-decisional opinions, judgments or
recommendations within inter-agency or intra-agency communications. The proposed
redactions were considered and implemented wherever reporting of the facts and findings
of the Report was not hindered by exclusion of the redacted information.
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COMMITTEE ON FINANCE

KOLAN DAV:S, STAFF DIRECTOR AND CHIEF COUNSEL WASHINGTON, DC 20510-6200
RUSSELL SULLIVAN. DEMOCRATIC STAFF DIRECTOR

March 11, 2005

VIA FACSIMILE: (301) 827-1960
ORIGINAL BY U.S. MAIL

Lester M. Crawford, D.V.M,, Ph.D.
Acting Commissioner

U.S. Food and Drug Administration
5600 Fishers Lane

Rockville, MD 20857

Dear Dr. Crawford:

It has come to the attention of the Senate Committee on Finance (Committee) that
the Food and Drug Administration (FDA) issued an approvable letter to Cyberonics, Inc.
(Cyberonics) last month for the company’s Vagus Nerve Stimulation Therapy System
(VNS) to treat chronic or recurrent depression in adults despite allegedly strong
objections from the FDA scientists involved in evaluating the safety and efficacy of that
device. In addition, last August, the FDA rejected Cyberonics’ pre-market application to
use VNS for depression.

As Chairman and Ranking Member of the Committee, we request that the FDA
make the following individuals available for an interview with our Committee staff
within three weeks of the date of this letter:

. Director, FDA’s Center for Devices and Radiological Health
(CDRH)

. Director, Office of Device Evaluation (ODE), CDRH

. Director, Division of General, Restorative and Neurological
Devices, ODE, CDRH

3 Neuroscientist, Division of General, Restorative and

Neurological Devices, ODE, CDRH

should be prepared to answer questions
regarding the approvable letter and FDA’s evaluation of VNS for chronic or recurrent
depression. In addition, these individuals should be prepared to provide and discuss with
the Committee all documents relating to or referring to the VNS and the issuance of the
approvable letter. These documents include, but are not limited to, emails, diary notes,
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meeting notes, telephone conversations, memoranda, and any other written
communication. Please refer to the attached definitions concerning the production of
documents.

Thank you in advance for your assistance. Please have your staff coordinate with
my staff about this letter by no later than March 18, 2005.

Sincerely,

(oo Linley

Charles E. Grassley
Chairman Rénking Member
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April 19, 2005

Via Facsimile: (301) 827-1960
Original via U.S. Mail

Lester M. Crawford, D.V.M., Ph.D.
Acting Commissioner

U.S. Food and Drug Administration
5600 Fishers Lane

Rockville, MD 20857

Dear Dr. Crawford:

We appreciate your cooperation with the Committee on Finance’s (Committee)
request dated March 11, 2005, regarding the approvable letter that the Food and Drug
Administration (FDA) issued to Cyberonics, Inc. (Cyberonics) on February 2, 2005, with
respect to using its Vagus Nerve Stimulator (VNS) Therapy System to treat treatment-
resistant depression (TRD) in adults. Recently, our Committee staff conducted interviews
with the four FDA employees identified in our earlier letter, and the FDA responded in
part to the Committee’s document request.

The information provided to date does not resolve all of our questions about the
FDA's handling of the Cyberonics’ Panel-Track PMA-Supplement for VNS Therapy to
treat TRD. Additional questions regarding the safety and efficacy of this treatment for
this indication have been raised, and troubling questions remain as to whether sufficient
evidence exists to support VNS Therapy as safe and effective for TRD.

During the interviews, additional FDA staff were identified who may have
pertinent knowledge and information. As Chairman and Ranking Member of the
Committee, we request that the FDA schedule Committee staff interviews with the
following individuals during the course of the next three weeks. Please schedule the
interviews to occur in the following order and provide curricula vitae in advance of the
interviews:

1. Clinical Deputy Director, Office of Device Evaluation
(ODE), CDRH

2. Ombudsman, CDRH

3. Chemist, ODE, CDRH

4. Acting Deputy Commissioner for Operations

5. Director of Scientific Policy Development, Office of the

Commissioner
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In addition, we understand that the FDA is still complying with the Committee’s
original document request. Moreover, during the interviews, a number of documents were
discussed that we may not have specifically requested. Therefore, we request that the
FDA include the following documentation as part of its response:

1. Copies of the major deficiencies letter dated March 4, 2004 issued to
Cyberonics and Cyberonics’ responses to that letter

2. Copies of investigations and analyses of deaths among patients who were
enrolled in Cyberonics® clinical trials for use of VNS Therapy to treat TRD
3. June 15, 2004 panel review memo

4. FDA’s letter and/or other responses to Cyberonics regarding Cyberonics”
statistical plan to compare outcomes from an investigational device study
(D02) and an observational control study (D04)

5. Cyberonics’ Amendment 11 response to the August 11, 2004 not approvable
letter

6.  E-mail communications and minutes and/or summaries (all drafts and final
versions) of all internal meetings between and among the review team, branch,
division, office, and center management regarding VNS Therapy from October
27, 2003 through February 2, 2005

7. E-mail communications, documentation of phone calls, and minutes and/or
summaries (all drafts and final versions) of all meetings between the FDA and
Cyberonics’ representatives and consultants from October 27, 2003 through
April 15, 2005, including but not limited to the following meetings:

a. December 1, 2004 meeting between FDA’s and Cyberonics’
scientists

b. Meeting(s) between Acting Deputy Commissioner of Operations and CEQO
of Cyberonics, and other Cyberonics representatives

C. Meeting(s) between CDRH Director; CDRH Ombudsman; Cyberonics CEO; and
Cyberonics General Counsel

8. Curricula vitae or resumes
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Finally, we request that the FDA advise the Committee of its time frame for a
final decision regarding the approval or non-approval of VNS Therapy for TRD.
We would appreciate the FDAs continued cooperation with these requests.
Thank you in advance for your assistance on this important matter. Please have

your staff coordinate with our staffs by no later than April 25, 2005, to schedule the
interviews, and please provide the requested materials no later than May 3, 2005.

Sincerely,

Charles E. Grassley E ;ax Baucus

Chairman Ranking Member
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RUSSELL SULLIVAN, DEMOCRATIC STAFF DIRECTOR

May 17, 2005

Via facsimile: (301) 827-1960
Original via U.S. Mail

Lester M. Crawford, D.V.M., Ph.D.
Acting Commissioner

U.S. Food and Drug Administration
5600 Fishers Lane

Rockville, MD 20857

Dear Dr. Crawford:

In addition to the materials we requested on March 11, 2005 and April 19, 2005,
we request that the Food and Drug Administration (FDA) supply the following materials:

1. All adverse events evaluations related to Cyberonics, Inc.’s (Cyberonics)

Vagus Nerve Stimulator (VNS)

2. Patient level data from Cyberonics’ studies of patients with treatment-
i d ion implanted with VNS

P

We understand that the materials requested under #1 and #2 have already been
forwarded to FDA’s Office of Legislation. Please make them available to our Committee
staff by May 20, 2005. Please also consider this and our previous requests for materials
as ongoing and evolving. Therefore, we request that the FDA provide any documents or
materials related to Cyberonics’ Panel-Track PMA Supplement for VNS that were
prepared or requested by the FDA after February 2, 2005 to our Committee staff as soon
as they are available.

Thank you in advance for your assistance on this important matter.

Sincerely,
Charles E. Grassley ax|23ucus

Chairman Ranking Member
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May 27, 2005

Via facsimile: (301) 827-1960
Original via USPS Mail

Lester M. Crawford, D.V.M., Ph.D.
Acting Commissioner

U.S. Food and Drug Administration
5600 Fishers Lane

Rockville, MD 20857

Dear Dr. Crawford:

As part of our ongoing examination of the Food and Drug Administration’s (FDA)
handling of Cyberonics, Inc.’s Panel-Track PMA-Supplement for Vagus Nerve
Stimulation Therapy to address treatment-resistant depression, we request that the FDA
make available the members of the June 15, 2004 Neurological Devices Panel for
interviews with our Committee on Finance staff. Our staff will coordinate with the FDA’s
Office of Legislation to schedule interviews.

Thank you in advance for your assistance.

Sincerely, i
anki

Charles E. Grassley
Chairman

ucus
ing Member
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July 7, 2005

Via Facsimile: (301) 827-1960
Original via USPS Mail

Lester M. Crawford, D.V.M., Ph.D.
Acting Commissioner

U.S. Food and Drug Administration
5600 Fishers Lane

Rockville, MD 20857

Dear Dr. Crawford:

Under the Committee on Finance’s (Committee) oversight authority, we are
requesting that you provide the Committee with information relevant to the Committee’s
ongoing examination of the Food and Drug Administration’s (FDA) handling of
Cyberonics, Inc.’s (Cyberonics) Panel-Track PMA-Supplement for the Vagus Nerve
Stimulation (VNS) Therapy to address treatment-resistant depression (TRD) in adults.

An allegation has come to the attention of the Committee that an agreement or
understanding may exist between Cyberonics and the FDA regarding the FDA’s review
of VNS Therapy. The specific allegation suggests that an agreement or understanding
was reached, either in writing or verbally, which provides, among other things, that the
FDA would approve VNS Therapy for the indication of TRD if Cyberonics would agree
to voluntarily withdraw VNS Therapy for TRD if post-marketing studies failed to show
efficacy.

Please state whether any such agreement or understanding exists in any form
whatsoever, and describe the terms of such agreement or understanding. If a written
agreement or understanding exists, we request, as Chairman and Ranking Member of the
Committee, that the FDA provide the Committee with a copy of the agreement or
understanding, including all records and communications related to the written agreement
or understanding. If the agreement or understanding was verbal, please describe in detail
the terms and conditions of the agreement or understanding, and provide to the
Committee all records and communications related to the verbal agreement or
understanding. Finally, if an agreement or understanding was or is being discussed, we
would also appreciate being so advised.

In conclusion, please state whether the FDA has ever entered into a similar
agreement or understanding with any other sponsor and whether such agreements or
understandings are common practice. Further, please explain in detail why such an
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agreement or understanding with a sponsor is necessary if the FDA has sufficient
authority to withdraw a device from the market that is deemed unsafe and/or ineffective.

Thank you in advance for your assistance. We would appreciate a response to our
inquiries and document requests no later than July 21, 2005.

Sincerely,

Chuch Ay My (2

Charles E. Grassley Max Baucus
Chairman Ranking Member
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July 28, 2005

Via Facsimile: (301) 827-1960
Original via USPS Mail

The Honorable Lester M. Crawford, D.V.M., Ph.D.
Commissioner

U.S. Food and Drug Administration

5600 Fishers Lane

Rockville, MD 20857

Dear Commissioner Crawford:

Since March, the Committee on Finance (Committee) has been reviewing the
Food and Drug Administration’s (FDA) handling of Cyberonics, Inc.’s (Cyberonics)
Panel-Track PMA-Supplement for Vagus Nerve Stimulation Therapy to address
treatment-resistant depression in adults (VNS Therapy System for TRD). We appreciate
the FDA’s cooperation with the Committee’s review to date and request its continued
cooperation.

Earlier this year, on February 16, 2005, the Washington Post reported that
Secretary Michael Leavitt, Department of Health and Human Services, spoke before a
gathering of FDA employees and announced: “The public has spoken, and they want
more oversight and openness . . . [tJhey want to know what we know, what we do with
the information and why we do it.”

You were also quoted, as then acting Commissioner, saying, “I think we need to
adopt the mentality that the public wants to know and the public needs to know, and we
should find reasons to make information available, rather than simply saying we can’t
reveal trade secrets . . . ‘closed case.” As recently as Tuesday, in testimony before the
House of Representatives Committee on Appropriations, you repeated your pledge to
make the FDA “a much more open and transparent organization.”

As the Chairman and Ranking Member of the Committee with responsibility to
the more than 80 million Americans who receive health care coverage under Medicare
and Medicaid, including payment for medical devices, we wholeheartedly agree with
these statements and are greatly concerned when it appears that the FDA has not lived up
to them.

On July 15, 2005, the FDA approved the VNS Therapy System for TRD and
provided important approval information on its website, including the approval order, a
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summary of Safety and Effectiveness, and labeling information. Our Committee staff
have reviewed the documents and information provided to the Committee, as well as the
information the FDA has posted on its website. Based on that review, we question why
the FDA has not disclosed other critical information regarding the effectiveness of VNS
Therapy System for TRD, which appears highly relevant to those who are considering
having this device implanted. In the interest of public health and safety, we encourage the
FDA to disclose all information, findings and conclusions regarding the safety and
effectiveness of the VNS Therapy System for TRD to enable patients and their health
care providers to make fully informed health care decisions.

Specifically, the FDA review team responsible for evaluating the VNS Therapy
System for TRD strongly disagreed with the decision to approve that device. In fact, the
Director for the Center for Devices and Radiological Health (CDRH) overturned the
entire team that reviewed the device, which consisted of more than twenty FDA scientists
and medical officers, including neurosurgeons, neurologists, psychiatrists, statisticians,
epidemiologists and adverse events analysts, as well as management from the branch,
division and office levels of CDRH. The Director of CDRH decided independently to
approve the VNS Therapy System for TRD and, therefore, was required to write the
portion of an internal override memorandum that supported the conclusions and rationale
behind his decision.

Prior to approval of the VNS Therapy System for TRD, our Committee staff had
the opportunity to interview the Director of CDRH. The Director acknowledged that the
data from the only randomized, controlled study submitted to the FDA by Cyberonics
failed to demonstrate the effectiveness of VNS Therapy for TRD. Furthermore, the
Director’s internal override memorandum filed in support of approving the VNS Therapy
System for TRD stated:

With regard to effectiveness, I think it needs to be stated clearly and
unambiguously that the short-term randomized comparison of VNS active
to VNS sham at 12 weeks failed to reach, or even come close to reaching,
statistical significance with respect to its primary endpoint. I think that one
has to conclude that, based on that data; either the device has no effect, or,
if it does have an effect that in order to measure that effect a longer period
of follow-up is required.

However, the Summary of Safety and Effectiveness posted on the FDA’s website
is silent with respect to the level of scientific dissent within CDRH. Moreover, the
Director’s own comments regarding the effectiveness of the VNS Therapy System for
TRD are nowhere to be seen. Despite the fact that the Center Director overruled the entire
FDA review team, the Summary of Safety and Effectiveness simply states that
Cyberonics provided “reasonable assurance of safety and effectiveness” of the VNS
Therapy System for TRD. Instead of stating “clearly and unambiguously” that the “[VNS
Therapy System for TRD] has no effect, or, if it does have an effect that in order to
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measure that effect a longer period of follow-up is required,” the patient labeling for the
VNS Therapy System for TRD states:

At the end of the first 3 months, the proportion of patients who had at least
a 50% reduction in depression symptoms was 15% in the group of patients
receiving active stimulation, slightly better than for patients who were not
receiving stimulation (10% of these patients had at least a 50% reduction
in symptoms).... This finding suggested that the full effects of VNS
Therapy might require more than 3 months of treatment.

If it is the FDA’s policy to proactively disclose safety and effectiveness
information to the public, please explain why the conclusions and rationale for approval
of the VNS Therapy System for TRD are not publicly available in the Director’s own
clear and unambiguous language. Disclosing this information would appear to be
consistent with your pledge to make the FDA more open and transparent.

We look forward to hearing from you promptly regarding the corrective actions
the FDA will take to address the concerns and issues set forth in this letter. Given the
seriousness of this matter and the apparent public safety concerns, we request that the
FDA provide a response to the Committee no later than August 1, 2005.

Sincerely,

Ok At A

Charles E. Grassley Max Baucus
Chairman Ranking Member
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DEPARTMENT OF HEALTH & HUMAN SERVICES Public Health Service

Food and Drug Administration
9200 Corporate Boulevard
Rockville MD 20850

JuL 15 2005

Ms. Annette Zinn, M.P.H., J.D., RAC

Director and Senior Counsel, Regulatory Affairs
Cyberonics, Inc.

100 Cyberonics Boulevard

Houston, TX 77058

Re: P970003/S50
VNS Therapy System
Filed: October 27, 2003
Amended: December 4 and 19, 2003; February 17, March 18 and 29, April 5 and 8, July 7
and 8, September 8 and 23, 2004; and March 11, and June 28, 2005
Procode: MUZ

Dear Ms. Zinn:

The Center for Devices and Radiological Health (CDRH) of the Food and Drug Administration
(FDA) has completed its review of your premarket approval application (PMA) supplement for
the VNS Therapy System. This device is indicated for the adjunctive long-term treatment of
chronic or recurrent depression for patients 18 years of age or older who are experiencing a major
depressive episode and have not had an adequate response to four or more adequate
antidepressant treatments. The PMA supplement is approved. You may begin commercial
distribution of the device as modified in accordance with the conditions described below and in
the "Conditions of Approval" (enclosed).

The sale, distribution, and use of this device are restricted to prescription use in accordance with
21 CFR 801.109 within the meaning of section 520(¢) of the Federal Food, Drug, and Cosmetic
Act (the act) under the authority of section 515(d)(1)(B)(ii) of the act. FDA has also determined
that, to ensure the safe and effective use of the device, the device is further restricted within the
meaning of section 520(e) under the authority of section 515(d)(1)(B)(ii), (1) insofar as the
labeling specify the requirements that apply to the training of practitioners who may use the
device as approved in this order and (2) insofar as the sale, distribution, and use must not violate
sections 502(q) and (r) of the act.

In addition to the postapproval requirements outlined in the enclosure, you must conduct the
following postapproval studies to further characterize the optimal stimulation dosing and patient
selection criteria for the VNS Therapy System for treatment-resistant depression (TRD). The
first study is a prospective, multicenter, randomized, double-blind comparison of different output
currents in 450 new subjects with TRD. You have agreed to assess the effectiveness responses to
differing outputs 16 weeks after the end of a 4-6 week titration period during which concomitant
therapies will not be changed. You have also agreed to follow these subjects for at least one year
following implantation to further characterize duration of response as well as safety parameters at
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these higher doses. The second study is a prospective, observation registry study of 1000
implanted subjects with TRD with follow-up extending to 5 years after implantation. This study
is designed to evaluate long-term patient outcomes as well as predictors of response to therapy.
Post approval study progress reports and results will be submitted as a report to the PMA at 6
month intervals. As appropriate, CORH may request panel review of the postapproval study
data. When necessary, the results will be incorporated into the labeling, via a supplement.

CDRH does not evaluate information related to contract liability warranties, however you should
be aware that any such warranty statements must be truthful, accurate, and not misleading, and
must be consistent with applicable Federal and State laws.

CDRH will notify the public of its decision to approve your PMA by making available a
summary of the safety and effectiveness data upon which the approval is based. The information
can be found on the FDA CDRH Internet HomePage located at
http://www.fda.gov/cdrh/pmapage.html. Written requests for this information can also be made
to the Dockets Management Branch (HFA-305), Food and Drug Administration, 5630 Fishers
Lane, rm. 1061, Rockville, MD 20852. The written request should include the PMA number or
docket number. Within 30 days from the date that this information is placed on the Internet, any
interested person may seek review of this decision by requesting an opportunity for
administrative review, either through a hearing or review by an independent advisory committee,
under-section 515(g) of the Federal Food, Drug, and Cosmetic Act (the act).

Failure to comply with any postapproval requirement constitutes a ground for withdrawal of
approval of a PMA. Commercial distribution of a device that is not in compliance with these
conditions is a violation of the act.

You are reminded that, as soon as possible and before commercial distribution of your device,
you must submit an amendment to this PMA submission with copies of all approved labeling
affected by this supplement in final printed form. The labeling will not routinely be reviewed by
FDA staff when PMA supplement applicants include with their submission of the final printed
labeling a cover letter stating that the final printed labeling is identical to the labeling approved in
draft form. If the final printed labeling is not identical, any changes from the final draft labeling
should be highlighted and explained in the amendment.

All required documents should be submitted in triplicate, unless otherwise specified, to the
address below and should reference the above PMA number to facilitate processing.

PMA Document Mail Center (HFZ-401)
Center for Devices and Radiological Health
Food and Drug Administration

9200 Corporate Blvd.

Rockville, Maryland 20850
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If you have any questions concerning this approval order, please contact me at (301) 827-7975.

Sincerely you

PRl S

Director

Center for Devices and
Radiological Health
Food and Drug Administration

Enclosure
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Last Modified: 1-31-02
CONDITIONS OF APPROVAL

PREMARKET APPROVAL APPLICATION (PMA) SUPPLEMENT. Before making any
change affecting the safety or effectiveness of the device, submit a PMA supplement for review
and approval by FDA unless the change is of a type for which a "Special PMA
Supplement-Changes Being Effected" is permitted under 21 CFR 814.39(d) or an alternate
submission is permitted in accordance with 21 CFR 814.39(e) or (f). A PMA supplement or
alternate submission shall comply with applicable requirements under 21 CFR 814.39 of the final
rule for Premarket Approval of Medical Devices.

All situations that require a PMA supplement cannot be briefly summarized; therefore, please
consult the PMA regulation for further guidance. The guidance provided below is only for
several key instances.

A PMA supplement must be submitted when unanticipated adverse effects, increases in the
incidence of anticipated adverse effects, or device failures necessitate a labeling, manufacturing,
or device modification.

A PMA supplement must be submitted if the device is to be modified and the modified device
should be subjected to animal or laboratory or clinical testing designed to determine if the
modified device remains safe and effective.

A “Special PMA Supplement - Changes Being Effected" is limited to the labeling, quality control
and manufacturing process changes specified under 21 CFR 814.39(d)(2). It allows for the
addition of, but not the replacement of previously approved, quality control specifications and
test methods. These changes may be implemented before FDA approval upon acknowledgment
by FDA that the submission is being processed as a "Special PMA Supplement - Changes Being
Effected." This procedure is not applicable to changes indevice design, composition,
specifications, circuitry, software or energy source.

Alternate submissions permitted under 21 CFR 814.39(¢) apply to changes that otherwise require
approval of a PMA supplement before implementation of the change and include the use of a
30-day PMA supplement or annual postapproval report (see below). FDA must have previously
indicated in an advisory opinion to the affected industry or in correspondence with the applicant
that the alternate submission is permitted for the change. Before such can occur, FDA and the
PMA applicant(s) involved must agree upon any needed testing protocol, test results, reporting
format, information to be reported, and the alternate submission to be used.

Alternate submissions permitted under 21 CFR 814.39(f) for manufacturing process changes
include the use of a 30-day Notice. The manufacturer may distribute the device 30 days after the
date on which the FDA receives the 30-day Notice, unless the FDA notifies the applicant within
30 days from receipt of the notice that the notice is not adequate.

page 1
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POSTAPPROVAL REPORTS. Continued approval of this PMA is contingent upon the
submission of postapproval reports required under 21 CFR 814.84 at intervals of 1 year from the
date of approval of the original PMA. Postapproval reports for supplements approved under the
original PMA, if applicable, are to be included in the next and subsequent annual reports for the
original PMA unless specified otherwise in the approval order for the PMA supplement. Two
copies identified as "Annual Report" and bearing the applicable PMA reference number are to be
submitted to the PMA Document Mail Center (HFZ-401), Center for Devices and Radiological
Health, Food and Drug Administration, 9200 Corporate Blvd., Rockville, Maryland 20850. The
postapproval report shall indicate the beginning and ending date of the period covered by the
report and shall include the following information required by 21 CFR 814.84:

1.  Identification of changes described in 21 CFR 814.39(a) and changes required to be
reported to FDA under 21 CFR 814.39(b).

2. Bibliography and summary of the following information not previously submitted
as part of the PMA and that is known to or reasonably should be known to the
applicant:

a. unpublished reports of data from any clinical investigations or nonclinical
laboratory studies involving the device or related devices ("related” devices
include devices which are the same or substantially similar to the applicant's
device); and

b. reports in the scientific literature concerning the device.

If, after reviewing the bibliography and summary, FDA concludes that agency review of one or
more of the above reports is required, the applicant shall submit two copies of each identified
report when so notified by FDA.

ADVERSE REACTION AND DEVICE DEFECT REPORTING. As provided by 21 CFR
814.82(a)(9), FDA has determined that in order to provide continued reasonable assurance of the
safety and effectiveness of the device, the applicant shall submit 3 copies of a written report
identified, as applicable, as an "Adverse Reaction Report" or "Device Defect Report" to the PMA
Document Mail Center (HFZ-401), Center for Devices and Radiological Health, Food and Drug
Administration, 9200 Corporate Blvd., Rockville, Maryland 20850 within 10 days after the
applicant receives or has knowledge of information concerning:

1. A mix-up of the device or its labeling with another article.

2. Any adverse reaction, side effect, injury, toxicity, or sensitivity reaction that is
attributable to the device and:

a. has not been addressed by the device's labeling; or

b. has been addressed by the device's labeling but is occurring with unexpected
severity or frequency.

page 2
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3. Any significant chemical, physical or other change or deterioration in the device, or any
failure of the device to meet the specifications established in the approved PMA that
could not cause or contribute to death or serious injury but are not correctable by
adjustments or other maintenance procedures described in the approved labeling. The
report shall include a discussion of the applicant's assessment of the change,
deterioration or failure and any proposed or implemented corrective action by the
applicant. When such events are correctable by adjustments or other maintenance
procedures described in the approved labeling, all such events known to the applicant
shall be included in the Annual Report described under "Postapproval Reports" above
unless specified otherwise in the conditions of approval to this PMA. This postapproval
report shall appropriately categorize these events and include the number of reported
and otherwise known instances of each category during the reporting period. Additional
information regarding the events discussed above shall be submitted by the applicant
when determined by FDA to be necessary to provide continued reasonable assurance of
the safety and effectiveness of the device for its intended use.

REPORTING UNDER THE MEDICAL DEVICE REPORTING (MDR) REGULATION.
The Medical Device Reporting (MDR) Regulation became effective on December 13, 1984.
This regulation was replaced by the reporting requirements of the Safe Medical Devices Act of
1990 which became effective July 31, 1996 and requires that all manufacturers and importers of
medical devices, including in vitro diagnostic devices, report to the FDA whenever they receive
or otherwise become aware of information, from any source, that reasonably suggests that a
device marketed by the manufacturer or importer:

1. May have caused or contributed to a death or serious injury; or

2. Has malfunctioned and such device or similar device marketed by the
manufacturer or importer would be likely to cause or contribute to a death or
serious injury if the malfunction were to recur.

The same events subject to reporting under the MDR Regulation may also be subject to the
above "Adverse Reaction and Device Defect Repo:ting" requirements in the "Conditions of
Approval" for this PMA. FDA has determined that such duplicative reporting is unnecessary.
Whenever an event involving a device is subject to reporting under both the MDR Regulation
and the "Conditions of Approval" for a PMA, the manufacturer shall submit the appropriate
reports required by the MDR Regulation within the time frames as identified in 21 CFR
803.10(c) using FDA Form 35004, i.e., 30 days after becoming aware of a reportable death,
serious injury, or malfunction as described in 21 CFR 803.50 and 21 CFR 803.52 and 5 days
after becoming aware that a reportable MDR event requires remedial action to prevent an
unreasonable risk of substantial harm to the public health. The manufacturer is responsible for
submitting a baseline report on FDA Form 3417 for a device when the device model is first
reported under 21 CFR 803.50. This baseline report is to include the PMA reference number.
Any written report and its envelope is to be specifically identified, e.g., “Manufacturer Report,”
“5-Day Report,” “Baseline Report,” etc.

page 3
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Any written report is to be submitted to:

Food and Drug Administration

Center for Devices and Radiological Health
Medical Device Reporting

PO Box 3002

Rockville, Maryland 20847-3002

Copies of the MDR Regulation (FOD # 336&1336)and FDA publications entitled “An Overview
of the Medical Device Reporting Regulation™ (FOD # 509) and “Medical Device Reporting for
Manufacturers” (FOD #987) are available on the CDRH WWW Home Page. They are also
available through CDRH’s Fact-On-Demand (F-O-D) at 800-899-0381. Written requests for
information can be made by sending a facsimile to CDRH’s Division of Small Manufacturers
International and Consumer Assistance (DSMICA) at 301-443-8818.

page 4
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Summary of Safety and Effectiveness Data

I GENERAL INFORMATION
Device Generic Name: Stimulator, Vagus Nerve

Device Trade Names: VNS Therapy™ System

VNS Therapy™ Pulse Model 102 Generator

VNS Therapy™ Pulse Duo Model 102R Generator
VNS Therapy™ Programming Wand Model 201
VNS Therapy™ Magnet Model 220

VNS Therapy™ Software Model 250

VNS Therapy™ Lead Model 302

VNS Therapy™ Tunneler Model 402

VNS Therapy™ Accessory Pack Model 502

Applicant's Name and Address: Cyberonics, Inc.
100 Cyberonics Boulevard

Cyberonics Building
Houston, Texas 77058

Premarket Approval Application (PMA) Number: P970003/S50

Date of Panel Recommendation: June 15, 2004

Date of Notice of Approval to the Applicant: July 15, 2005

II. INDICATIONS FOR USE

The VNS Therapy System is indicated for the adjunctive long-term treatment of chronic or
recurrent depression for patients 18 years of age or older who are experiencing a major depressive
episode and have not had an adequate response to four or more adequate antidepressant
treatments.

III. CONTRAINDICATIONS, WARNINGS AND PRECAUTIONS
A. Contraindications

e The VNS Therapy System cannot be used in patients after a bilateral or left cervical
vagotomy.

¢ Do not use shortwave diathermy, microwave diathermy or therapeutic ultrasound diathermy
(hereafter referred to as diathermy) on patients implanted with a VNS Therapy System.
Diagnostic ultrasound is not included in this contraindication.

Energy delivered by diathermy may be concentrated into or reflected by implanted products
such as the VNS Therapy System. This concentration or reflection of energy may cause
heating.

Testing indicates that diathermy can cause heating of the VNS Therapy System well above
temperatures required for tissue destruction. The heating of the VNS Therapy System resulting
from diathermy can cause temporary or permanent nerve or tissue or vascular damage. This
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damage may result in pain or discomfort, loss of vocal cord function, or even possibly death if
there is damage to blood vessels.

Because diathermy can concentrate or reflect its energy off any size-implanted object, the
hazard of heating is possible when any portion of the VNS Therapy System remains
implanted, including just a small portion of the Lead or electrode. Injury or damage can occur
during diathermy treatment whether the VNS Therapy System is turned “ON” or “OFF”.

Diathermy is further prohibited because it may also damage the VNS Therapy System
components resulting in loss of therapy, requiring additional surgery for system explantation
and replacement. All risks associated with surgery or loss of therapy would then be applicable.

Advise your patients to inform all their health care professionals that they should not be
exposed to diathermy treatment.

B. Warnings and Precautions

See Physician Labeling

IV. DEVICE DESCRIPTION

The VNS Therapy System used for vagus nerve stimulation (VNS), consists of the implantable
VNS Therapy Pulse Generator, the VNS Therapy Lead and the external programming system
used to change stimulation settings. The lead and the pulse generator make up the implantable
portion of the VNS Therapy System. Electrical signals are transmitted from the pulse generator to
the vagus nerve by the lead. The software allows a physician to identify, read and change device
settings. The pulse generator is surgically placed in the left chest. The lead is then connected to
the pulse generator and attached to the left vagus nerve. Patients are provided with magnets that,
by placing the magnet over the implanted pulse generator can deactivate (tum OFF) programmed
stimulation. Programmed stimulation resumes when the magnet is removed.

A. VNS Therapy™ Pulse Generators (Model 102 and 102R)

The VNS Therapy™ Pulse Generators are implantable, multiprogrammable pulse generators that
deliver electrical signals to the vagus nerve. Constant current, capacitively coupled, charge-
balanced signals are transmitted from the Generator to the vagus nerve by the lead. The pulse
generator is housed in a hermetically sealed titanium case. The pulse generator has a number of
programmable settings including pulse width, magnet-activated output current, output current,
magnet-activated ON time, signal frequency, magnet-activated pulse width, signal ON time and
signal OFF time. The pulse generator has telemetry capability that supplies information about its
operating characteristics, such as parameter settings, lead impedance and history of magnet use.

B. VNS Therapy™ Lead Model 302

The lead delivers electrical signals from the pulse generator to the vagus nerve. The lead has two
helical electrodes on one end and on the other end a 3.2-millimeter (inm) connector. The lead is
insulated with silicone rubber and is non-bifurcated. The lead wire is quadrifilar MP-35N, and the
electrode is a platinum ribbon.
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C. VNS Therapy™ Tunneler Model 402

The tunneler is designed for use during subcutaneous tunneling and implantation of the lead. The
tunneler consists of 4 basic components: a stainless steel shaft, 2 fluorocarbon polymer sleeves
and a stainless stee! bullet tip. The Tunneler is supplied sterile and is for single use only.

D. VNS Therapy™ Programming Wand Model 201

The wand is used to activate, program, reprogram and interrogate the pulse generator.

E. VNS Therapy™ Software Model 250

The programming software is a computer program that permits communication with the
implanted pulse generator. The programmed parameters and operational status can be
interrogated. One or more parameters can be programmed at one time, and the programmed
values are verified and displayed.

F. VNS Therapy™ Accessory Pack Model 502

The accessory pack contains replacement components for the VNS Therapy System and includes
a hex screwdriver, test resistors and lead tie downs. These are supplied sterile.

G. VNS Therapy™ Magnet Model 220

Cyberonics provides patients two magnets—a watch-style magnet and a pager-style magnet.
When a magnet is passed over the pulse generator, the magnetic field causes a reed switch within
the pulse generator to close. The magnet is placed over the pulse generator to stop stimulation.

V. ALTERNATIVE PRACTICES AND PROCEDURES

There are currently three major treatment modalities for which there is substantial evidence of
effectiveness in the treatment of a major depressive episode: pharmacotherapy with
antidepressant drugs (ADDs), specific forms of psychotherapy (including cognitive behavior and
interpersonal therapy), and eiectroconvulsive therapy (ECT). ADDs are the usual first line
treatment for depression.  Clinical trials have demonstrated efficacy for a number of
pharmacologic classes of ADDs. Physicians usually reserve ECT for treatment-resistant cases or
when they determine a rapid response to treatment is desirable.

For those patients who do not respond to initial antidepressant treatment, physicians generaily use
one or more of the following strategies: (1) switching to an alternative first-line ADD, (2)
switching to a second-line ADD, (3) adding psychotherapy, a second ADD, or an augmentation
agent. Augmentation agents are drugs that are not generally considered to have significant
antidepressant activity when administered alone, but they can enhance the effectiveness of an
ADD when they are administered in combination with the ADD. Augmentation agents include
drugs such as lithium or atypical antipsychotic drugs. Additional options for treatment-resistant
patients, especially for patients who fail on the above alternatives, include monoamine oxidase
inhibitors and ECT. For treatment-resistant cases that exhibit a marked seasonal pattern, adding
phototherapy to pharmacotherapy may also be an option.
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VI. MARKETING HISTORY
A. Foreign Marketing History

Since June 1994, the VNS Therapy System has been approved as treatment for epilepsy in ail
countries of the European Union. In March 2001 CE Mark Approval was granted for the
treatment of depression in all European Community (EC) countries. Subsequently, in April 2001
Cyberonics began distribution of the VNS System for the treatment of depression in Canada. The
VNS Therapy System has not been withdrawn from marketing in any country outside the United
States for any reason, including those related to the safety or effectiveness.

B. U.S. Marketing History

Since July 1997 the VNS Therapy System has been approved for use as an adjunctive therapy in
reducing the frequency of seizures in adults and adolescents over 12 years of age with medically
refractory partial onset seizures. The VNS Therapy System has not been withdrawn from
marketing in the U.S. for any reason related to the safety or effectiveness.

VII. POTENTIAL ADVERSE EFFECTS OF THE DEVICE ON HEALTH

In addition to the normal risks associated with a surgical procedure, complications associated
with implantation include, but may not be limited to, vagus nerve damage; skin irritation; pain at
the incision site; infection; extrusion or migration of the pulse generator and/or lead dislodgment,
disconnection (from pulse generator), breakage (lead), or corrosion; hematoma; fluid
accumulation; cyst formation; inflammation; and histotoxic reactions. These phenomena may
require device replacement to correct the complication. A pivotal clinical trial of 235 subjects
(D-02) was conducted by the sponsor to evaluate the safety and effectiveness of the device for the
intended use. The number (and percentage) of subjects reporting an event during the 0-3 month
period and during the 9-12 month period is depicted in Table ! below.
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Table 1 — Adverse Events Associated With VNS Therapy at 0-3 Months and 9-12 Months

| Adverse Event 0-3 Months (N=232) | 9-12 Months (N=209)
Voice Alteration 135 (58.2%) 113 (54.1%)
Increased Cough 55 (23.7%) 13 (6.2%)
Neck Pain 38 (16.4%) 27 (12.9%)
Dyspnea 33 (14.2%) 34 (16.3%)
Dysphagia 31 (13.4%) - 9(4.3%)
Paresthesia 26 (11.2%) 9 (4.3%)
Laryngismus 23 (9.9%) 10 (4.8%)
Pharyngitis 14 (6.0%) 11 (5.3%)
Nausea 13 (5.6%) 4 (1.9%)
Pain 13 (5.6%) 13 (6.2%)
Headache 12 (5.2%) 8 (3.8%)
Insomnia 10 (4.3%) 2 (1.0%)
Palpitation 9 (3.9%) 6 (2.9%)
Chest Pain 9 (3.9%) 4 (1.9%)
Dyspepsia 8 (3.4%) 4 (1.9%)
Hypertonia 6 (2.6%) 10 (4.8%)
Hypesthesia 6 (2.6%) 2 (1.0%)
Anxiety 5(2.2%) 6 (2.9%)
Ear Pain 5(2.2%) 6 (2.9%)
Eructation 4 (1.7%) 0
Diarrhea 4 (1.7%) 2 (1.0%)
Dizziness 4 (1.7%) 3 (1.4%)
Incision Site Reaction 4 (1.7%) 2 (1.0%)
Asthma 4 (1.7%) 3 (1.4%)
Device Site Reaction 4 (1.7%) 0
Device Site Pain 4 (1.7%) 2 (1.0%)
Migraine Headache 4 (1.7%) 2 (1.0%)

VIII. PRE-CLINICAL STUDIES
A. Summary of Non-Clinical Laboratory Studies

1. Pre-Clinical Laboratory and Animal Studies

A summary of these studies can be found in the Summary of Safety and Effectiveness document
for P970003 (epilepsy indication). No additional pre-clinical or animal studies were required for
this application.

2. Risk Analysis

The commercially available system’s risk analysis was re-evaluated for treatment-resistant
depression (TRD). Since subjects undergo the same implantation procedure using the same
system, no new surgical risks were identified. The sponsor evaluated the potential risks associated
with patients who are implanted and are having a TRD episode. The risks associated with this
population include suicide attempt/suicide, manic depressive reaction, anxiety, confusion,
overdose, and worsening depression. No design related mitigation solutions could be developed.



68

IX. SUMMARY OF CLINICAL INVESTIGATIONS

Cyberonics has conducted the following studies to support the use of the VNS System in subjects

with treatment-resistant depression:

a feasibility trial (D-01);

a randomized, sham-controlled 3-month clinical trial (D-02, acute)

* along-term {12-and 24-month) open-label extension (D-02, long-term); and

e a long-term (12-month) observational study of subjects receiving standard-of-care
treatments (D-04) for comparison to D-02 long-term.

1. Feasibility Study D-01

D-01 was an open-label, nonrandomized, single arm, multicenter, 60-patient study of VNS in
treatment-resistant major depression. The study included an acute 12-weck phase as well as a
subsequent long-term follow-up. Patients were required to maintain a stable antidepressant
medication regimen during the acute phase of the study.

The most commonly reported treatment-emergent adverse events, regardless of relationship to
stimulation (in order of frequency) were: voice alteration (75%), neck pain (32%), depression
(27%), headache (27%), dyspnea (23%), dysphagia (18%), increased cough (17%), nausea (15%),
dyspepsia (12%), and dizziness (10%). Seventy-seven (77) events in 38 subjects were rated as
serious (10 in acute phase and 67 in long-term follow-up) including 34 reports of worsening
depression and 12 suicide attempts or overdose.

Fifty-nine of the 60 subjects completed the 12-week acute phase and were available for
evaluation of effectiveness. Primary efficacy analysis of the 28-item Hamilton Rating Scale for
Depression (HRSD;3) at the end of this phase showed 18 (31%) of the 59 evaluable subjects met
response criteria (> 50% reduction in score as compared to baseline). In addition, 25 of 55 (45%)
were responders after one year, and 18 of 42 (43%) after two years. Furthermore, after one year
of stimulation, 13 of the 18 acute responders (72%) maintained their response and 12 of the acute
non-responders (29%) became responders. Of the subjects included in the evaluable population,
15%, 27% and 21% reached remission (HRSDys < 10) at 12 weeks, 1 year, and 2 years,
respectively.

2. Pivotal D-02 Study and D-02/D-04 Comparison Study

The acute phase of D-02 was a 12-week, double-blind, randomized, sham treatment-controlled,
multi-center, pivotal study where subjects were implanted with the VNS System and randomized
to either the treatment (stimulation) group or control (sham) group. Two weeks after surgery,
treatment group subjects had the device turned ON and the output current adjusted to a tolerable
level during a 2-week period. Sham subjects were treated identically; however, the output current
of the device was set at 0.00 mA throughout the acute phase. The treatment group subjects’
stimulation parameters remained constant for the remainder of the acute study (8 weeks) but were
permitted to be decreased to accommodate for events possibly related to tolerance. During the
acute phase of the study, antidepressant medications were to remain unchanged from baseline.

After completion of the 12-week acute phase, subjects could continue in an open-label long-term
phase (D-02, long-term), during which time subjects in the treatment group continued VNS
therapy and stimulation was initiated for subjects originally in the sham-control group. Sham
subjects followed the same treatment schedule that the treatment group received during the acute
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phase. Following the acute phase, changes in concomitant treatments (medications and ECT)
were permitted.

D-04 was a long-term, observational, prospective study designed to collect data regarding usual
standard-of-care (SOC) treatment for TRD in people who were in a major depressive episode at
the time of admission. The usual SOC was defined as the treatment strategy the physician and
subject chose to follow. Clinical depression assessments and quality of life outcomes were
assessed at baseline, 3, 6, 9 and 12 months. D-04 was intended to provide a comparison group for
the D-02 long-term analysis. Safety data were not prospectively collected in D-04.

a) Inclusion/Exclusion Criteria
D-02 and D-04 Inclusion criteria
o Age18-80

e In a chronic (22 years) current major depressive episode (MDE) and/or have had a
history of recurrent MDEs (> 4 lifetime episodes, including current) per DSM-IV.

e HRSD;, score > 20 at the acute phase baseline.

e Failed 2-6 mood disorder treatments from different treatment categories as determined by
an Antidepressant Resistance Rating (ARR) score of 3 or higher using the modified
version of the Antidepressant Treatment History Form)

e Continuation criteria required an HRSDy4 score > 18.

e History of treatment with psychotherapy > 6 weeks without improvement (D02 only)

» Stable medication regimen of not more than 5 medications for at least 4 weeks prior to
the baseline visit (D02 only)

e Adequate contraception (D02 only).

Exclusions for both studies included:

¢ Atypical depression or psychotic symptoms;

o Schizophrenia, schizoaffective disorder, or delusional disorders;

e Rapid cycling; delirium, dementia, amnestic, or other cognitive disorders;

¢ Not having an acceptable clinical response due to failure with >7 antidepressant
treatments during the current MDE;
Recent suicide attempts (or suicide risk/plan) within 12 months;
Recent alcohol or substance dependence or abuse (other than nicotine);
Other progressive neurological disease, significant CNS disease or injury;
Current enrollment in another investigational study or using an investigational device;
History of, or evidence of, significant brain malformation or significant head injury,
clinically apparent cerebral vascular events, prior brain surgery such as cingulatomy; or
previous implantation with the VNS.
¢ Myocardial infarction or arrest, general anesthesia within 30 days, ASA HI or 1V,

pacemaker or other implantable stimulator, likely to require MRI or diathermy (D-02

only)

b) Concomitant Mood Disorder Treatments

D-04 subjects were allowed to have mood disorder treatments changed according to the
investigator and subject’s determination of the best treatment regimen. For the D-02 study,
continuation of stable baseline mood disorder treatments was allowed. Changes to these
treatments were not allowed during the 12-week acute phase but were allowed during the long-
term phase, although such changes were discouraged.
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c) D02 and D04 Study Accountability and Subject Population

D02 Subject Accountability

Of the 235 subjects who were enrolled and randomized in the Acute D-02 study, 2 subjects
withdrew during the acute phase (including | suicide), 2 additional subjects did not complete the
acute study, and 9 were either protocol violations or failed to meet Visit 2 continuation criteria.
Therefore, at the end of the acute phase of the D-02 study, 222 subjects were evaluable for
effectiveness with 112 from the treatment group and 110 from the sham-control group.

A total of 233 subjects entered the long-term phase of D-02. During this phase, 28 subjects were
deemed to be not evaluable for effectiveness for the following reasons:

e No effectiveness data included at any long-term visit 4
« Did not meet acute phase continuation criteria . 3
¢ Did not have acute exit HRSD score > 18 if in sham group 21

A total of 205 subjects were therefore evaluable for effectiveness at the end of the D-02 long-
term phase study (110 from the original treatment group and 95 from the original sham group)
and 209 were evaluable for safety. Of these, 28 did not complete 12 months of follow-up for the
following reasons:

e Withdrew before 1 year of stimulation 17
e Reached 1 year but device was ON < 80% of time 6
e Did not have | year assessments/records 5

The most common reason cited for early withdrawal was lack of effectiveness. In the end 177
12-month stimulation completers (103 from the original stimulation group and 74 from the
original sham group) contributed to the effectiveness analysis for the long-term D-02 and D-
02/D-04 comparison.

D04 Subject Accountability

For the D04 study, 138 subjects were enrolled. Of these, 11 discontinued and 3 only provided
baseline data. As such, 124 subjects were included in the evaluable population for this portion of
the study. Of'these 124, 112 were 12-month completers which provided effectiveness data.

D02 and D04 Subject Demographics
Table 2 lists baseline demographics of the evaluable D-02 and D-04 subjects.
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Table 2. D02, D04 Comparison of Demographics (Evaluable Subjects)

Parameter Statistic D02 (N=205) | D04 (N=124) |
Age (years) Mean 46.3 455
Male N (%) 74(36) 39(31)
Female N (%) 131(64) 85(69)
Caucasian N (%) 198(97) 111(90)*
African-American N (%) 3(1) 5(4)
Hispanic N (%) 3(1) 2(2)
Unipolar N (%) 185(90) 109(88)
Bipolar N (%) 20(10) 15(12)
Recurrent N (%) 161(87) 93(85)
Single Episode N (%) 24(13) 16(15)
Length of Current MDE (mos) Mean (S.D.) 49.9(52.1) 68.6(91.5)
# Failed Trials in Current MDE Mean (S.D.) 3.5(1.3) 3.5(1.3)
Received ECT Lifetime N(%) 108(53%) 32(26%)*
Received ECT, Current MDE N(%) 72(35%) 15(12%)*
Duration of Illness (yrs) Mean (S.D.) 25.5(11.9) 25.8(13.2)
Lifetime episodes of Depression *
0-2 N(%e) 50(24) 31(25)
3-5 N(%) 69(34) 36(29)
6-10 N(%) 56(27) 18(15)
>10 N(%) 1909) 32(26)
No Suicide Attempts in Lifetime N(%) 140(68) 80(65)
Treatment induced (hypo)mania N(%) 16(8) 6(5)
Hospitalizations for Depression Mean (S.D) 2.7(5.4) 2.12.9)
ECT Treatment Within past 2yrs N(%) 54(26) 19(15)

*p<0.05.

d)  Safety Data

Acute Phase Adverse Events

Implantation-Related

Some acute phase adverse events were noted and judged to be implant-related (due to the
surgery). These included the following events (based on N=235): Incision Pain, 84 (36%); Voice
Alteration, 78 (33%); Incision Site Reaction 67 (29%); Device Site Pain, 54 (23%); Device Site
Reaction, 33 (14%); Pharyngitis, 31 (13%), Dysphagia 26 (11%); Hypesthesia,25 (11%); Nausea,
20 (9%); Dyspnea, 20 (9%); Neck Pain, 16 (7%); and Increased Cough, 15 (6%).

Stimulation-Related (Device-Related)
Table 3 reports adverse events during the acute randomized phase of D-02 which occurred in the
active stimulation group at rates > 3% and were judged at least possibly related to stimulation.
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Table 3. Incidence of Treatment-Emergent Adverse Events > 3% in Acute Phase of D-02

Sham-

Treatment control

(N=119) (N=116)

Event N (%) N (%)

Voice alteration 65 (55%) 3 (3%)

Cough increased 28 (24%) 2 (2%)

Dyspnea 23 (19%) 2 (2%)

Neck pain 19 (16%) 1(<1%)
Dysphagia 15 (13%) 0
Laryngismus 13 (11%) 0

Paresthesia 12 (10%) 3 (3%)

Pharyngitis 9 (8%) 1 (<1%)

Nausea 8 (7%) 1 (<1%)

Incision Pain 6 (5%) 3 (3%)

Headache 5 (4%) 1 (<1%)
Insomnia 4 (3%) 0
Dyspepsia 4 (3%) 0
Diarrhea 3 (3%) 0

Palpitations 3(3%) 1 (<1%)
Dizziness 3 (3%) 0

Chest Pain 3 (3%) 1 (<1%)

Duration of Early Adverse Events

For the 7 events which occurred at a frequency > 10% in the VNS Therapy group during the acute
randomized phase of the study (Table 3), further analysis was performed to determine how long
these events persisted in subjects. Table 4 shows a cohort of subjects who reported the 7 most
common adverse events during their first 3 months of stimulation and who also had follow-up
visits during months 9 through 12.  Numbers in the last 3 columns refer to the number (and
percentage) of subjects who had the event between months 0-3 (second column) who continued to
have the symptom at the latter point.
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Table 4. Persistence of Early Stimulation-Related Events Through One Year (N=209)

N
Reporting o L.
Event N (%) Continuing to Report
During Event During Succeeding
First 3 Mos.' Quarters®

Preferred Term 0-3 Mos. 3-6 Mos. 6-9 Mos. 9-12 Mos.
Voice Alteration 135 115(85%) | 101 (75%) 90 (67%)
(Cough Increased 55 18(33%) | 15(27%) 11(20%)
Neck Pain 38 17(45%) | 19 (50%) 16 (42%)
Dyspnea 35 22(63%) | 18(51%) 16 (46%)
Dysphagia 31 16 (52%) 10 (32%) 6 (19%)
Paresthesi 26 12(46%) | 6(23%) 4 (15%)
Laryngismus 23 13 (57%) 9(39%) 5(22%)

TEntries are the number of subjects who experienced the AEs between implantation and 3 months.
“Number of subjects who continued to experience the same adverse cvent between months 3 and 6,
months 6 and 9, and months 9 and 12.

Note: Subjects were counted only once within each preferred term and time interval.

Late-Emerging Adverse Events

New adverse events first reported after the first 3 months of stimulation were assessed by the
sponsor. Only event types which were not reported by any subjects during the first 3 months
were included in this data set. Hence, new reports of voice alteration, neck pain, and the like
were not included in this analysis. The new events included syncope (3), gastritis (3), weight
gain (3), deafness (2), colitis (2), and 1 of each of the following: stridor, hypotension, speech
disorder, back pain, weight loss, arthralgia, myalgia, amblopia, and viral or flu infection.

Serious Adverse Events (SAE)

A serious adverse event was defined as one that resulted in death, was life-threatening, resulted in
or prolonged hospitalization, resulted in a persistent disability, or involved a congenital anomaly.
All events were reported regardless of relationship to VNS Therapy.

SAE During Acute Phase of D-02
In the acute D-02 study, there were 30 SAEs in 27 subjects. One death due to suicide occurred in
an active stimulation subject. The following SAE occurred more than once.

e Worsening Depression 12 events in 11 subjects (5 treatment, 7 control subjects)
e Site Reaction 2 events in 2 subjects (2 treatment subjects)

e Pneumonia 2 events in 2 subjects (1 treatment, 1 control subject)

e Dehydration 2 events in 2 subjects (1 treatment, 1 control subject)

In addition, the following were reported once in the treatment group alone: asystole, bradycardia,
confusion, abnormal thinking, wound infection, and urinary retention. The following SAE were

reported once in the control group alone: renal failure, vocal cord paralysis, cholecystitis, voice
alteration, and myasthenia.

SAE in the Long-Term Phase of D-02
In the D-02 long-term phase there were 96 SAE . These events are shown in Table 5 below.
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Table 5 — Serious Adverse Events in Long-Term D-02

Event # of Events # Subjects |
Worsening Depression 31
Suicide Attempt 6
Syncope
Convulsion
GI Disorder
Sudden Unexplained Death
Chest Pain, Abdominal Pain, Peritonitis,
Cholecystitis, Constipation, Dehydration,
Dizziness, Drug Dependence, Manic Depression,
Somnolence, Abnormal Thinking, Overdose,
Accidental Injury, Breast CA, Wound Infection,
Surgical Procedure, Enlarged Uterine Fibroid,
Cholelithiasis

—~NoN A9
—_ NN W

1 each

(18) i8

Deaths

Four deaths were reported. One occurred prior to implantation/stimulation. Two deaths occurred
after device implantation and prior to the 12 month follow-up. One was a suicide during the acute
phase (in the treatment group) and one was listed as “undetermined” cause. The latter occurred
approximately 2-3 months after implantation and stimulation. An additional death occurred after
12 months of follow-up and was due to acute brain injury.

Specific Depression-Related Adverse Events

Mania/Hypomania

The Young Mania Rating Scale (YMRS) was used to detect the emergence of mania in the D-02
study. Three (3) subjects had a manic reaction reported. Another 3 had YMRS > 15 during the
long-term phase without an adverse event being reported. Two of the six patients had their event
during the acute phase and 5 of the 6 had a prior history of bipolar disorder or mania. One
subject’s mania was classified as a serious adverse event.

Worsening Depression

In the acute phase there were 12 reports of worsening depression, 5 in the stimulation group [4 of
119 subjects] and 7 in the sham group {7 of 116 subjects]. One of the treatment-group reports
occurred prior to stimulation initiation. Following acute phase exit and during the 12-month
period of stimulation, 62 events were reported in 31 subjects. The number of episodes or
worsening depression per patient ranged from 1 to 6. Of note, rates of worsening depression (and
other safety endpoints) were not collected during the D04 study for direct comparison. However,
the item of “hospitalizations for psychiatric illness” which might be used as a surrogate for
worsening depression was captured in D04. The rate of such was 0.237 events per patient-year in
the D04 group (n=124 subjects) compared to 0.284 in the 1-year D02 group (n=233 subjects) and
0.314 in the D-02 sham group (n=116 subjects).

Suicidal Ideation and Suicide.

One way in which the sponsor analyzed change in suicidal ideation was to look at ltem 3 of the
HRSD,, score. During the acute D-02 study, 2.6% of sham subjects and 1.7% of the stimulation
subjects increased their Item 3 score by 2 or more points. During the long-term D-02 phase, 2.8%
of subjects had increased their Item 3 score by at least 2 points at 12 months versus baseline. In
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the D-04 group, this was 1.9%. Conversely, 27% of D-02 subjects decreased their score by at
least 2 points at 12 months compared to baseline whereas only 9% of D-04 subjects did.

As noted above, 1 subject committed suicide in the acute phase and 6 attempted suicide during
the 12 months of the long-term stimulation phase of D-02 (n=235). One of the 6 subjects noted in
the long-term phase attempted suicide twice. Although safety data were not formally collected for
the D-04 study, the health care utilization form documented suicide attempts. There were 3
suicide attepmts in this group through the first year (n=124).

e) Effectiveness Data

D02 Acute Study
The primary effectiveness endpoint for the randomized, sham-controlled study was an analysis of

the percent responders (>50% decrease in HAM-D (Hamilton) score from baseline to exit)
between the 2 groups. In an evaluable patient population, 153% (17/111) of the active
stimulation group were considered responders as compared to 10.0% of the sham group (11/110).
This difference was not statistically significant (p=0.238).

Secondary endpoints of the acute phase study assessed changes in other depression scales (IDS-
SR, CGI, MADRS, SF-36). The IDS-SR scale revealed a significant difference in the percent
responders (17.4% versus 7.5%, p=0.032). None of the other scales (CGI, MADRS, YMRS, SF-
36) identified as secondary endpoints, however, showed a statistically significant difference.

After completing the analysis of this acute phase data, an alternate statistical plan for
demonstrating effectiveness was employed that included comparison of 12 month results of the
D-02 continuation phase to the results of the D-04 observation study (see below).

D02 Long-Term Phase

The primary endpoint for the evaluation of the long-term phase of D-02 was a repeated measures
linear regression analysis performed on the raw HAM-D (HRSD,,) scores during the first 12
months after initiation of stimulation on the 12 month completer population. This was calculated
as the average of the slopes across the 4 quarters with each quarter having equal weight. As a
secondary endpoint, similar data was assessed using the IDS-SR scale. These results are shown
in Table 6.

Table 6. D-02 Long-Term Primary Effectiveness Results

N Slope p-value

12-Month Completer Population 177
HAM-D -0.47/month <0.001
IDS-SR -0.55/month <0.001

12-Month Evaluable Population 205
HAM-D -0.45/month <0.001
IDS-SR -0.52/month <0.001

12-Month Intent-to-Treat Population 231
HAM-D -0.40/month <0.001
IDS-SR -0.45/month <0.001

Patients were also assessed in terms of response rates as a secondary endpoint. Again, response
was defined as a 50% of more improvement in a scale’s score at 12 months compared with
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baseline. Complete response (or remission) was defined as a score < 9 for HAM-D and < 14 for
IDS-SR. These results at 12 months are shown below in Table 7.

Table 7. 12-Month Evaluable Responder and Remission Rates

Response Remission
HAM-D - 29.8% 17.1%
IDS-SR 21.7% 15.0%

Sustained Response

The evaluable population was assessed over the last 4 visits of the first year (months 9,
10, 11, and 12) to ascertain which subjects were “sustained responders” (defined as > 1
visit with > 50% response and at least an additional 2 visits with > 40% response). Using
this definition, 27% (47/177) of the 12-month completer population were considered
sustained responders.

To explore whether subjects were receiving benefit that was not fully reflected in these response
rates, subjects were assigned to “clinical benefit” categories prospectively defined as
extraordinary benefit (275% improvement in HRSDyq), highly meaningful benefit (50-74%),
meaningful benefit (25% -49%), minimal/no benefit (0%-24%), and worsened (<0%). At 12
months, the percentage of evaluable subjects (n=180) in each of these categories was as follows:

¢ Extraordinary Benefit 10.6%
e Highly Meaningful Benefit 20.0%
e Meaningful Benefit 25.0%
e Minimal or No Benefit 26.7%
e Worse 17.8%

As can be seen after 12 months, 56% of evaluable D-02 patients were realizing at least a
meaningful clinical benefit. This includes 57 (out of 122) subjects who were originally rated as
minimal to worse at 3 months.

For the long-term D-02 subjects who were considered HRSD responders after 12 months
of stimulation, data depicting scores over time were further analyzed. Table 8 below

describes some long-term response characteristics of these subjects who were regarded as
“responders”.
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Table 8 - HRSD Responder Characteristics

Number of R % of
Subjects esponders
(N=54)
Had > 50% of all assessments as responder 31 57.4%
Had > 75% of all assessments as responder 9 16.7%
Had last 2 consecutive months as responder 34 63.0%
Had last 3 consecutive months as responder 24 44.4%
Able to reduce/eliminate antidepressant medications 7 13.0%

Response by Diagnosis

Separate analyses for both unipolar and bipolar groups were performed and found to show
identical results for the evaluable, ITT, or 12 month completer populations. Most of the unipolar
analyses retained statistical significance although the bipolar group sample size was too small for
most of the outcomes to reach statistical significance.

D02/D04 Comparisons
The efficacy analysis for the D02-D04 comparative analysis was the comparison of the change

over time (slope) of the IDS-SR raw scores across 12-months with a repeated measures linear
regression model. A statistically significant difference (p<0.001) was demonstrated in the
estimated IDS-SR raw scores per month between the D02 and D04 evaluable populations (-0.397
estimated average difference per month). The outcome result is presented graphically in Figure 2
below.

Figure 2. IDS-SR Scores D-02 Versus D-04 Study Subjects by Quarter

45

Predicted Mean IDS- SR Scores

o DO4
- D2
20
Baseline 3 Morth 6 Morth 9 Month 12 Morth
B/L 3 mos 6 mos 9 mos 12 mos
Mean D- 430 381 375 373 385
04Scores | (N=124) | (N=120) | (N=119) | (N=116) | (N=112)
Mcan D- 430 369 35.1 337 337
02 Scores (N=201) (N=200) (N=195) (N=183) (N=177)

When the analysis was repeated on the populations representing all implanted D-02 subjects
compared to all D-04 subjects having any data (D-02 N = 235; D-04 N = 127), the results
remained statistically significant (p < 0.001).

Baseline demographic and illness characteristic differences were controlled in the repeated
measures linear regression analysis by incorporating the S-level grouped propensity score. This
5-level grouped propensity score did not contribute to the statistical significance of the outcome
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(p =0.831). Based on this analysis, the observed baseline demographic and illness characteristics
did not contribute to the difference in outcome between the D-02 and D-04 populations.

Secondary Analyses (D-02 vs D-04 Comparison)

IDS-SR and HRSD,, 12-Month Results

Tables 9 and 10 below show results of IDS-SR and HRSD,, evaluations at 12 months for both the
D-02 and D-04 long-term evaluable populations.

Table 9. IDS-SR Scores — D-02/D-04 Evaluable Observed Populations

D-02 D-04 P-Value

N 180 112
Baseline Average
Raw Score (RS) 42.4 43.8
12 Month Data

Average RS 326 39.2

Median RS 32 40

Average Change 9.8 -4.6 <0.001

LOCF Average Change -9.3 (N=204) | -5.0(N=124) <0.001

Median Change -85 -3.5

Avg. % Change 234 8.1

Median % Change 20.6 79
Response (% of Subjects) 22 12 0.029
LOCF Response (% of Subjects) 20 (N=204) 12 (N=124) 0.108
Complete Response (% Subjects) 15 4 0.006
LOCF Complete Response (%) 13 (N=204) 3 (N=124) 0.007

Table 10. HRSD,, Scores — D-02/D-04 Comparisons Evaluable Observed Populations

D-02 D-04 P-Value

N 180 1047
Baseline Average 27.9 278
12 Month Data

Average 19.6 22.8

Median 19.5 23.5

Average Change -8.2 4.9 0.006

LOCF Average Change -7.4 (N=205) -4.9 (N=104) 0.040

Median Change -7.5 -5.0

Avg. % Change 29.6 16.6

Median % Change 284 15.6
Response (% of Subjects) 30 13 0.003
LOCF Response (% of Subjects) 27 (N=205) 13 (N=104) 0.011
Complete Response (% Subjects) 17 7 0031 |
LOCF Compiete Response (%) 16 (N=205) 7 (N=104) 0.059

I - 20 D-04 subjects did not have HRSD’s performed at their 12-month visit: the [2-month HRSD was added after
study initiation and severat sites did not have IRB approval prior to subjects reaching one-year in the study
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Censored Analysis (D-02 versus D-04 Comparison)

IDS-SR and HRSD,, 12-Month Results after Censoring for Concomitant Treatments
Medication changes and ECT treatments were permitted in D02 subjects following the 12-week
acute phase portion of the study. A total of 14 D-02 subjects received ECT during the long-term
phase. ECT was used more frequently in non-responders. Four of the 14 subjects were
responders, two of which were complete responders; none of the subjects were sustained
responders (HRSDy). Only one responder received ECT in proximity to the 12-month visit.
Seven (7) D-04 subjects received ECT through 12-months. Two of these 7 were responders at
12-months. To ascertain mood medication changes over the course of the long-term phase, an
antidepressant resistance rating (ARR) score was determined for each medication for each
subject. More D-02 non-responders (77%) and D-04 subjects (81%) than D-02 responders (56%)
added or increased mood medications during the 12 months of VNS Therapy.

An additional post-hoc analysis was performed comparing D02 and D04 subjects after censoring
the D02 patients at the first time of a significant addition or change in antidepressant treatment
and using the IDS score obtained just prior to this change for all subsequent visits. With this
analysis, the difference observed in the estimated IDS-SR raw scores per month between D02 and
D04 evaluable populations at 12 months was -0.183 which was not statistically significant
(p=0.052). In addition, the response rate for the HSRD endpoint decreased from 30% to 19.9%.
This censored rate for HSRD was not statistically different from the D04 group response rate
(13%, p=0.118). Differences in response rates using the IDS-SR scale also were not significant
after censoring (18% versus 12%, p=0.085)

Sustained Response at 12 Months

As IDS-SR scores were collected only quarterly in the D-04 group, sustained response for
comparison of the two groups was defined as a 50% improvement or better at the last two
measured quarters (IDS-SR at 9- and 12-months compared to baseline). Statistically significantly
more evaluable D-02 subjects (13%) had sustained response than D-04 subjects (4%) [p = 0.005]
using this definition.

CGI-I (Clinical Global Impression — Improvement)
Thirty-seven percent (37%) of evaluable D-02 subjects were rated as much improved or very
much improved at 12 months compared to D-04 subjects (12%; p <0.001).

Other Statistical Analyses of D-02/D-04 Data

An intent-to-treat (ITT) analysis included 231 D-02 subjects and 124 D-04 subjects. The ITT
analysis results of the efficacy model were statistically significant (p < 0.001). An LOCF
analysis uses the last available observation for subsequent time points where data are missing.
LOCF analyses were performed on all D-02/D-04 secondary comparisons, and statistical
significance was maintained for all comparisons except for the IDS-SR evaluable response rates
and HRSD,, evaluable complete response rates; in these latter two analyses, the results were not
statistically significant (p=0.108 and 0.059 respectively).

Since the D-02 and D-04 studies had some different sites the results were examined from sites
that were only involved in both the D-02 and D-04 studies. This examination (using the HRSDy,)
yielded results similar to the analysis that included all sites (27% HRSD,, 12-month responder
rate for D-02 sites that also participated in D-04 vs. 30% for all D-02 sites). A formal statistical
analysis was not performed because the decreased sample size would not ensure adequate power.
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SUPPLEMENTAL DATA

Although not provided in the original PMA, the sponsor submitted additional information to FDA
in a PMA Supplement following the Advisory Panel Meeting. This information is summarized
below.

2-Year Response Rates

The sponsor provided 2-year HRSD effectiveness data on 199 subjects including 42 from D-01
(feasibility) and 157 from D-02 (pivotal) representing 75% of the evaluable subjects and 67% of
the implanted patients combined from both studies. Table 11 below shows HRSD response and
complete response rates at 24 months as well as 3 and 12 months for evaluable subjects.

Table 11. Evaluable D-01 and D-02 HRSD Response Rates 3-24 Months

D-02 D-01 Combined
3 Months N=205 N=59 N=264
Responder 30 (14.6%) 18 (31%) 48 (18.2%)
Complete Responder 15 (7.3%) 9 (15%) 24 (9.1%)
12 Months N=181 N=55 N=236
Responder 54 (29.8%) 25 (45%) 79 (33.5%)
Complete Responder 31 (17.1%) 15 (27%) 46 (19.5%)
24 Months N=157 N=42 N=199
Responder 51 (32.5%) 18 (43%) 69 (34.7%)
Complete Responder 27 (17.2%) 9 21%) 36 (18.1%)

The sponsor further evaluated D-02 subjects at 2 years in terms of “clinical benefit” categories
based on changes in HRSD scores. This information is included in Table 12 below.

Table 12 — “Clinical Benefit” at 3, 12 and 24 Months for Evaluable D-02 Subjects

3 Months | 12 Months | 24 Months
(N=205) (N=180) (N=157)

< 25% Improvement

(Minimal Benefit)

25-49% Improvement

(Meaningful Benefit)

50-74% Improvement

(Highly Meaningful Benefit)

>75% Improvement

(Extraordinarily Meaningful Benefit)

142 (70%) | 80 (44%) | 69 (43%)
33(16%) | 45(25%) | 36 (23%)
21(10%) | 36(20%) | 37(24%)

9@%) | 19(11%) | 15(10%)

As can be seen in the table above, at 24 months, 57% of evaluable subjects received at least
meaningful benefit and 34% received at least a highly meaningful benefit. In an ITT analysis,
however, these percentages are 38% and 23% respectively.

It should be noted that changes and additions in concomitant medications and ECT were allowed
from 3 months through this 24 month follow-up and the impact of these changes is unknown.

2-Year Sustained Response

An analysis was also performed to evaluate “2-year sustained response.” Sustained response was
defined as having an initial >50% reduction in HRSD score at the designated “early” visit (3
months or 12 months) and then maintaining at least a >40% reduction at the later visit (lor2
years, respectively). Of the 30 subjects who were 3-month responders, 18 (60%) maintained
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responder status at 12 months and 21 (70%) maintained responder status at 24 months. Of the 54
12-month responders, 37 (69%) were also responders at 24 months. Similar rates are seen with
1DS data (61%, 57%, and 85% respectively).

New Analysis of Medication Changes

The sponsor performed an additional analysis on antidepressant medications in D-02 subjects.
For this analysis, evaluable subjects with an increase in antidepressant medication were compared
to subjects who had no increase in antidepressant medication. A total of 48 evaluable subjects
had no increase in antidepressant medication while 157 did have an increase over one year of
VNS therapy. At 12 months, 50% of the subjects without increase in medications were responders
as compared to 23% of the subjects who did have an increase in medications.

2-Year Therapy Continuation Rates
At one year, 98% (59/60) of D-01 subjects and 90% (211/235) of D-02 subjects continued to
receive VNS therapy. At 2 years, 87% (52/60) of D-01 subjects and 81% (190/235) of D-02
subjects continued with VNS therapy.

Adverse Event Update

Five (5) new events judged to be related to stimulation were noted between 12 and 24 months that
were not reported in the time prior: back pain, cerebral ischemia, hyperventilation, sinusitis, and
urinary frequency. The rates of the most common non-serious adverse events after 18 and 24
months of follow-up are shown in Table 13 below.

Table 13. Most Common Adverse Events at 18 and 24 Months

Event 18 Months 24 Months
(N=200) (N=184)

Voice Alteration 100 (50%) 95 (51.6%)

Neck Pain 27 (13.5%) 28 (15.2%)

Dyspnea 28 (14.0%) 25 (13.6%)
Laryngismus 9 (4.5%) 10 (5.4%)
Pain 15 (7.5%) 10 (5.4%)
Dysphagia 6 (3.0%) 9 (4.9%)
Increased Cough 14 (7.0%) 8 (4.3%)
Pharyngitis 9 (4.5%) 8 (4.3%)
Paresthesia 6 (3.0%) 7 (3.8%)

No reports of mania were recorded between 12 and 24 months of stimulation.

Serious Adverse Events
Table 14 below depicts the updated number of events of worsening depression and suicide
attempts by the quarter in which the event was reported known to the sponsor as of 10/10/03.
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Table 14. Worsening Depression and Suicide Attempts per Quarter of Stimulation

Number of | Number
. . Events of | of Suicide
Quarter after Start of Stimulation Worsening | Attempts
Depression
lsfd 13 2
2" 19 3
Year 1 31 13 5
4" 14 1
52 8 1
6 0
Year 2 7th 2 1
gh 5 0
TOTAL 83 10

The 83 events of worsening depression were reported in 38 subjects and the 10 suicide attempts
were reported in 9 subjects.

SAFETY DATA FROM EPILEPSY EXPERIENCE (Studies and Post Marketing Data)

The VNS Device has been approved and marketed in the United States for the treatment of
refractory epilepsy since 1997. A summary of safety issues related to that use are provided here.

Therapeutic Side Effects and Tolerability

In the two randomized, double-blind, controlled epilepsy studies the following adverse events
were found to occur more frequently acutely, in either High or Low stimulation, than in baseline
in at least one of the two studies (E-03 Low Group Rate, E-05 High Group Rate): These results
are shown in Table 15 below.

Table 15. Adverse Events in Epilepsy Studies

Event E-03 Low Group' E-05 High Group'
Voice Alteration 38.6% 72.6%
Cough 12.3% 52.6%
Throat Pain 7.0% 42.1%
Pain Not Reported 33.7%
Dyspnea 10.5% 27.4%
Paresthesia 15.8% 24.2%
Dyspepsia Not Reported 21.1%
Vomiting 1.8% 17.9%
Infection 3.5% 14.7%

High Group defined as receiving therapeutic stimulation

Analysis of Recent MDR Reports Submitted to FDA

An analysis was performed by FDA’s Office of Biometrics and Surveillance (OSB) on all
medical device reports (MDR) submitted for the VNS Epilepsy indication from July 1, 1997
through October 8, 2004. This analysis included 2,887 reports, 2,453 of which were reported
from sites within the United States. It should be noted that during this time, a total of 32,065
VNS Therapy device implants and 80,144 device years of implant experience had occurred.
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Submission or an MDR report does not constitute an admission that medical personnel, user
facility, importer, distributor, manufacturer, or product caused or contributed to the events listed.

Deaths
A total of 524 deaths have been reported to FDA. Of these, 102 (20%) were of an “unknown
cause.” Of those deaths with a reported cause the following were the most common etiologies:

e seizure disorder (152; 29%) including sudden unexplained death in elipepsy and status
epilepticus;
respiratory events (99; 19%) including pneumonia, pulmonary edema, hypoxia;
cardiac events (51; 10%) including cardiopulmonary arrest, infarction, and arrhythmias;
neurovascular events (24; 5%) including stroke and cerebral hemorrhage
malignancy (19; 3%) including brain and colon.

Nine (9) of the deaths were reported from suicide and 39 occurred during sleep.

Serious Injuries
A total of 1,644 serious injuries have been reported by the sponsor. The most frequently reported
serious injury was infection (525; 32%). Approximately 40% of these were known to have
required device explantation. The second most common serious injury reported was increased
seizure activity (324; 20%). Others included:
e vagus nerve injury (181; 11%) including vocal cord paralysis (109) and hoarseness (71);
e respiratory injuries (141; 9%) including sleep apnea (33), dyspnea (50), and aspiration
14y,
* cardiac events (123; 8%) including tachycardia, bradycardia, palpitations, hypertension,
hypotension, syncope, and asystole;
e pain (81; 5%) including chest and neck pain;
e gastrointestinal events (60; 4%) including dysphagia (24) and weight loss (24);
e depression (21; 1%)

Of the 1,644 reports of serious injury, 694 (42%) were associated with subsequent device
explantation in that subject.

Device Malfunctions

A total of 708 device malfunctions have been reported through the MDR system. Some of the
most common malfunctions reported were high lead impedance (351), lead breakage (116),
device failure (44), and device migration (20).

IX. CONCLUSIONS DRAWN FROM STUDIES

In conclusion, CDRH believes that the PMA applicant has provided reasonable assurance
of safety and effectiveness based on valid scientific evidence as required by statute and
regulation for the approval of a Class III medical device. CDRH has come to this
conclusion because the sponsor has provided data that were systematically collected and
analyzed which showed significant improvement from baseline over one and two years
for a definable subset of the target population, and comparative data against a reasonably
matched contro! which also showed sustained improvement over time.

21



84

X. PANEL RECOMMENDATION

On June 15, 2004, the Neurological Devices Panel, by a vote of 5-2, recommended that
the Pre-Market Approval Application (PMA) for the VNS Therapy System for the
treatment of chronic or recurrent treatment-resistant depression be found approvable with
the following conditions:

1. Patients should have failed four or more trials of traditional treatment
modalities for treatment-resistant depression (medications and ECT) prior to
use of the device.

2. The device will be implanted by surgeons with appropriate training.

3. Training regarding device electronic programming will be provided for
primary care providers.

4. Additional patient labeling for use of the device and identification card be
provided.

5. A patient registry to collect clinical data will be established.

6. The physician labeling be revised regarding the following: 12 month open
label follow-up, the variable effect of treatment, patient selection, and deletion
of imaging claims.

XI. CDRH DECISION
CDRH concurred with the Panel’s recommendation of June 15, 2004, and issued a letter to
Cyberonics, Inc. on February 2, 2005, advising that its PMA was approvable subject to

1. Submission of complete protocols for two post-market clinical studies:
a. A l-year, randomized dose-ranging study and
b. A S-year observational registry study.
2. Revised physician and patient labeling
3. Resolution of Good Manufacturing Processes (GMP) inspection issues
4. Resolution of Bioresearch monitoring issues

In an amendment received by FDA on March 11, 2005, Cyberonics, Inc. submitted the
required data. FDA issued an approval order on July 15,2005. The applicant's

manufacturing facility was inspected on June 10, 2005 and was found to be in compliance
with the Quality System Regulation (21 CFR 820).

XIIl. APPROVAL SPECIFICATIONS
Directions for use: See the labeling.

Hazards to Health from Use of the Device: See Indications, Contraindications, Warnings,
precautions and Adverse Events in the labeling.

Postapproval Requirements and Restrictions: See approval order.
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FoA  U.S. Food and Drug Administration 4

FDA Home Page | CDRH Home Page | Search | CDRH A-Z Index | Contact CDRH

New Device Approval

VNS Therapy System - P970003s050

This is a brief overview of information related to FDA's approval to
market this product. See the links below to the Summary of Safety
and Effectiveness and product labeling for more complete
information on this product, its indications for use, and the basis for
FDA's approval.

Product Name: VNS Therapy System

Manufacturer: Cyberonics, Inc.

Address: 100 Cyberonics Blvd., Houston, TX 77058

Approval Date: July 15, 2005

Approval Letter: http:/www.fda.gov/cdrh/pdf/p970003s050a.pdf

What is it? The device is a totally implanted vagus nerve stimulator (VNS) for the long-term treatment
of chronic or recurrent depression which has not responded to usual treatments. The device was initially

approved in 1997 for epilepsy.

How does it work? A pulse generator, similar to a pacemaker, is surgically implanted under the skin of
the left chest and an electrical lead (wire) is connected from the generator to the left vagus nerve.
Electrical signals are sent from the battery-powered generator to the vagus nerve via the lead. These
signals are in turn sent to the brain. To turn the stimulator off, the patient holds a magnet over the pulse
generator.

When is it used? The device is to be used only in patients 18 years of age or over with treatment-
resistant depression (TRD). These are patients who have been treated with, but failed to respond to, at
least 4 adequate medication and/or ECT treatment regimens prescribed by their physician. It is not
intended to be used as a first-line treatment, even for patients with severe depression. It should be
prescribed and monitored only by physicians who have specific training and expertise in the
management of treatment-resistant depression and the use of this device. It should be implanted only by
physicians who are trained in surgery of the carotid sheath and have received specific training in the
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implantation of this device.

What will it accomplish? The VNS Therapy System is intended to reduce symptoms of depression.
However, this therapy may be required for several months before any benefit is noticed by the patient.
Not all patients receiving this therapy will respond to the same degree, if at all. Based on the results of a
clinical study of over 200 patients conducted in the United States, during the first 3 months of therapy,
patients who had the device implanted and turned on did not show any significant advantage in response
compared to patients in whom the device was implanted but not turned on. At 1 year, approximately 2 or
3 out of every 10 subjects had a clinically significant improvement in symptoms of depression with
about half that number having almost no remaining depressive symptoms. Many of the patients who had
a significant response within the first year of treatment continued to have a similar degree of response

through 2 years.

Some patients, however, had no improvement in symptoms and some actually got worse. This therapy is
intended to be given along with other traditional therapies, such as medications and ECT, and patients
should not expect to discontinue these other treatments, even with the device in place. Patients will
require regular visits to their physicians for adjustments to their device and other treatments. Patients
receiving VNS therapy may experience various side effects from the stimulation including hoarse voice,
cough, shortness or breath, difficulty swallowing, and neck pain, some of which may persist as long as
the device is active.

When should it not be used? It cannot be used in patients who have had their vagus nerve cut or who
will be exposed to diathermy which is a form of ultrasound.

Additional information: Summary of Safety and Effectiveness and labeling are available at:
http://www.fda.gov/cdrh/pdf/p970003s050.html

Updated August 12, 2005
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(1) The person requesting a meeting
may be accompanied by a reasonable
number of employees, consultants, or
other persons with whom there is a
commercial arrangement within the
meaning of §20.81(a) of this chapter.
Neither FDA nor any other person may
require the attendance of a person who
is not an employee of the executive
branch of the Federal Government
without the agreement of the person
requesting the meeting. Any person
may attend by mutual consent of the
person requesting the meeting and
FDA.

(2) FDA will determine which rep-
resentatives of the agency will attend
the meeting. The person requesting the
meeting may request, but not require
or preclude, the attendance of a spe-
cific FDA employee.

(3) A person who wishes to attend a
private meeting, but who is not invited
to attend either by the person request-
ing the meeting or by FDA, or who oth-
erwise cannot attend the meeting, may
request a separate meeting with FDA
to discuss the same matter or an addi-
tional matter.

(d) FDA employees have a responsi-
bility to meet with all segments of the
public to promote the objectives of the
laws administered by the agency. In
pursuing this responsibility, the fol-
lowing general policy applies where
agency employees are invited by per-
sons outside the Federal Government
to attend or participate in meetings
outside agency offices as representa-
tives of the agency.

(1) A person outside the executive
branch may invite an agency rep-
resentative to attend or participate in
a meeting outside agency offices. The
agency representative is not obligated
to attend or participate, but may do so
where it is in the public interest and
will promote the objectives of the act.

(2) The agency representative may
request that the meeting be open if
that would be in the public interest.
The agency representative may decline
to participate in a meeting held as a
private meeting if that will best serve
the public interest.

(3) An agency representative may not
knowingly participate in a meeting
that is closed on the basis of gender,
race, or religion.
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(e) An official transcript, recording,
or memorandum summarizing the sub-
stance of any meeting described in this
section will be prepared by a represent-
ative of FDA when the agency deter-
mines that such documentation will be
useful.

(f) FDA promptly will file in the ap-
propriate administrative file memo-
randa of meetings prepared by FDA
representatives and all correspondence,
including any written summary of a
meeting from a participant, that relate
to a matter pending before the agency.

(g) Representatives of FDA may ini-
tiate a meeting or correspondence on
any matter concerning the laws admin-
istered by the Commissioner. Unless
otherwise required by law, meetings
may he public or private at FDA’s dis-
cretion.

(h) A meeting of an advisory com-
mittee is subject to the requirements
of part 14 of this chapter.

[66 FR 6468, Jan. 22, 2001]

§10.70 Documentation of significant
decisions in administrative file,

(a) This section applies to every sig-
nificant FDA decision on any matter
under the laws administered by the
Commissioner, whether it is raised for-
mally, for example, by a petition or in-
formally, for example, by correspond-
ence.

(b) FDA employees responsible for
handling a matter are responsible for
insuring the completeness of the ad-
ministrative file relating to it. The file
must contain:

(1) Appropriate documentation of the
basis for the decision, including rel-
evant evaluations, reviews, memo-
randa, letters, opinions of consultants,
minutes of meetings, and other perti-
nent written documents; and

(2) The recommendations and deci-
sions of individual employees, includ-
ing supervisory personnel, responsible
for handling the matter.

(i) The recommendations and deci-
sions are to reveal significant con-
troversies or differences of opinion and
their resolution.

(i1) An agency employee working on a
matter and, consistent with the
prompt completion of other assign-
ments, an agency employee who has
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worked on a matter may record indi-
vidual views on that matter in a writ-
ten memorandum, which is to be placed
in the file.

(¢) A written document placed in an
administrative file must:

(1) Relate to the factual, scientific,
legal or related issues under consider-
ation;

(2) Be dated and signed by the au-
thor;

(3) Be directed to the file, to appro-
priate supervisory personnel, and to
other appropriate employees, and show
all persons to whom copies were sent;

(4) Avoid defamatory language, in-
temperate remarks, undocumented
charges, or irrelevant matters (e.g.,
personnel complaints);

(6) If it records the views, analyses,
recommendations, or decisions of an
agency employee in addition to the au-
thor, be given to the other employees;
and

(6) Once completed (i.e., typed in
final form, dated, and signed) not be al-
tered or removed. Later additions to or
revisions of the document must be
made in a new document.

(d) Memoranda or other documents
that are prepared by agency employees
and are not in the administrative file
have no status or effect.

(e) FDA employees working on a
matter have access to the administra-
tive file on that matter, as appropriate
for the conduct of their work. FDA em-
ployees who have worked on a matter
have access to the administrative file
on that matter so long as attention to
their assignments is not impeded. Rea-
sonable restrictions may be placed
upon access to assure proper cataloging
and storage of documents, the avail-
ability of the file to others, and the
completeness of the file for review.

§10.75 Internal agency review of deci-
sions.

(a) A decision of an FDA employee,
other than the Commissioner, on a
matter, is subject to review by the em-
ployee’s supervisor under the following
circumstances:

(1) At the request of the employee.

(2) On the initiative of the super-
visor.

(3) At the request of an interested
person outside the agency.
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(4) As required by delegations of au-
thority.

(b)(1) The review will be made by
consultation between the employee and
the supervisor or by review of the ad-
ministrative file on the matter, or
both. The review will ordinarily follow
the established agency channels of su-
pervision or review for that matter.

(2) A sponsor, applicant, or manufac-
turer of a drug or device regulated
under the act or the Public Health
Service Act (42 U.S.C. 262), may request
review of a scientific controversy by an
appropriate scientific advisory panel as
described in section 505(n) of the act, or
an advisory committee as described in
section 515(g)(2)(B) of the act. The rea-
son(s) for any denial of a request for
such review shall be briefly set forth in
writing to the requester. Persons who
receive a Center denial of their request
under this section may submit a re-
quest for review of the denial. The re-
quest should be sent to the Chief Medi-
ator and Ombudsman.

(¢) An interested person outside the
agency may request internal agency re-
view of a decision through the estab-
lished agency channels of supervision
or review. Personal review of these
matters by center directors or the of-
fice of the Commissioner will occur for
any of the following purposes:

(1) To resolve an issue that cannot be
resolved at lower levels within the
agency (e.g., between two parts of a
center or other component of the agen-
cy, between two centers or other com-
ponents of the agency, or between the
agency and an interested person out-
side the agency).

(2) To review policy matters requir-
ing the attention of center or agency
management.

(3) In unusual situations requiring an
immediate review in the public inter-
est.

(4) As required by delegations of au-
thority.

(d) Internal agency review of a deci-
sion must be based on the information
in the administrative file. If an inter-
ested person presents new information
not in the file, the matter will be re-
turned to the appropriate lower level in
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the agency for reevaluation based on
the new information.

[44 FR 22323, Apr. 13, 1979, as amended at 50
FR 8994, Mar. 6, 1985; 63 FR 63982, Nov. 18,
1998])

§10.80 Dissemination of draft Federal
Register notices and regulations.

(a) A representative of FDA may dis-
cuss orally or in writing with an inter-
ested person ideas and recommenda-
tions for notices or regulations. FDA
welcomes assistance in developing
ideas for, and in gathering the informa-
tion to support, notices and regula-
tions.

(b) Notices and proposed regulations. (1)
Once it is determined that a notice or
proposed regulation will be prepared,
the general concepts may be discussed
by a representative of FDA with an in-
terested person. Details of a draft of a
notice or proposed regulation may be
discussed with a person outside the ex-
ecutive branch only with the specific
permission of the Commissioner. The
permission must be in writing and filed
with the Division of Dockets Manage-
ment.

(2) A draft of a notice or proposed
regulation or its preamble, or a portion
of either, may be furnished to an inter-
ested person outside the executive
branch only if it is made available to
all interested persons by a notice pub-
lished in the FEDERAL REGISTER. A
draft of a notice or proposed regulation
made available in this manner may,
without the prior permission of the
Commissioner, be discussed with an in-
terested person to clarify and resolve
questions raised and concerns ex-
pressed about the draft.

(c) After publication of a notice or
proposed regulation in the FEDERAL
REGISTER, and before preparation of a
draft of the final notice or regulation,
a representative of FDA may discuss
the proposal with an interested person
as provided in paragraph (b)(2) of this
section.

(d) Final notices and regulations. (1)
Details of a draft of a final notice or
regulation may be discussed with an
interested person outside the executive
branch only with the specific permis-
sion of the Commissioner. The permis-
sion must be in writing and filed with
the Division of Dockets Management.
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(2) A draft of a final notice or regula-
tion or its preamble, or any portion of
either, may be furnished to an inter-
ested person outside the executive
branch only if it is made available to
all interested persons by a notice pub-
lished in the FEDERAL REGISTER, except
as otherwise provided in paragraphs (g)
and (j) of this section. A draft of a final
notice or regulation made available to
an interested person in this manner
may, without the prior permission of
the Commissioner, be discussed as pro-
vided in paragraph (b)(2) of this sec-
tion.

(i) The final notice or regulation and
its preamble will be prepared solely on
the basis of the administrative record.

(ii) If additional technical informa-
tion from a person outside the execu-
tive branch is necessary to draft the
final notice or regulation or its pre-
amble, it will be requested by FDA in
general terms and furnished directly to
the Division of Dockets Management
to be included as part of the adminis-
trative record.

(iii) If direct discussion by FDA of a
draft of a final notice or regulation or
its preamble is required with a person
outside the executive branch, appro-
priate protective procedures will be un-
dertaken to make certain that a full
and impartial administrative record is
established. Such procedures may in-
clude either:

(a) The scheduling of an open public
meeting under §10.65(b) at which inter-
ested persons may participate in re-
view of and comment on the draft doc-
ument; or

(b) The preparation of a tentative
final regulation or tentative revised
final regulation under §10.40(f)(6), on
which interested persons will be given
an additional period of time for oral
and written comment.

(e) After a final regulation is pub-
lished, an FDA representative may dis-
cuss any aspect of it with an interested
person.

(f) In addition to the requirements of
this section, the provisions of §10.55
apply to the promulgation of a regula-
tion subject to §10.50 and part 12.

(g) A draft of a final food additive
color additive, or new animal drug reg-
ulation may be furnished to the peti-
tioner for comment on the technical
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used to assess the change, a statement
that no new risks were identified by
appropriate risk analysis and that the
verification and validation testing, as
appropriate, demonstrated that the de-
sign outputs met the design input re-
quirements. If another method of as-
sessment was used, the notice shall in-
clude a summary of the information
which served as the credible informa-
tion supporting the change.

(B) For a protocol change, the notice
shall include a description of the
change (cross-referenced to the appro-
priate sections of the original pro-
tocol); an assessment supporting the
conclusion that the change does not
have a significant impact on the study
design or planned statistical analysis;
and a summary of the information that
served as the credible information sup-
porting the sponsor’s determination
that the change does not affect the
rights, safety, or welfare of the sub-
jects.

(4) Changes submitted in annual report.
The requirements of paragraph (a)(1) of
this section do not apply to minor
changes to the purpose of the study,
risk analysis, monitoring procedures,
labeling, informed consent materials,
and IRB information that do not affect:

(i) The validity of the data or infor-
mation resulting from the completion
of the approved protocol, or the rela-
tionship of likely patient risk to ben-
efit relied upon to approve the pro-
tocol;

(ii) The scientific soundness of the
investigational plan; or

(iii) The rights, safety, or welfare of
the human subjects involved in the in-
vestigation. Such changes shall be re-
ported in the annual progress report
for the IDE, under §812.150(b)(5).

(b) IRB approval for mew facilities. A
sponsor shall submit to FDA a certifi-
cation of any IRB approval of an inves-
tigation or a part of an investigation
not included in the IDE application. If
the investigation is otherwise un-
changed, the supplemental application
shall consist of an updating of the in-
formation required by §812.20(b) and (c)
and a description of any modifications
in the investigational plan required by
the IRB as a condition of approval. A
certification of IRB approval need not
be included in the initial submission of

21 CFR Ch. | (4-1-05 Edition)

the supplemental application, and such
certification is not a precondition for
agency consideration of the applica-
tion. Nevertheless, a sponsor may not
begin a part of an investigation at a fa-
cility until the IRB has approved the
investigation, FDA has received the
certification of IRB approval, and FDA,
under §812.30(a), has approved the sup-
plemental application relating to that
part of the investigation (see
§56.103(a)).

[50 FR 25909, June 24, 1985; 50 FR 28932, July
17, 1985, as amended at 61 FR 51531, Oct. 2,
1996; 63 FR 64625, Nov. 23, 1998]

§812.36 Treatment use of an investiga-
tional device.

(a) General. A device that is not ap-
proved for marketing may be under
clinical investigation for a serious or
immediately life-threatening disease or
condition in patients for whom no com-
parable or satisfactory alternative de-
vice or other therapy is available. Dur-
ing the clinical trial or prior to final
action on the marketing application, it
may be appropriate to use the device in
the treatment of patients not in the
trial under the provisions of a treat-
ment investigational device exemption
(IDE). The purpose of this section is to
facilitate the availability of promising
new devices to desperately ill patients
as early in the device development
process as possible, before general mar-
keting begins, and to obtain additional
data on the device’s safety and effec-
tiveness. In the case of a serious dis-
ease, a device ordinarily may be made
available for treatment use under this
section after all clinical trials have
been completed. In the case of an im-
mediately life-threatening disease, a
device may be made available for treat-
ment use under this section prior to
the completion of all clinical trials.
For the purpose of this section, an
“immediately life-threatening”’ disease
means a stage of a disease in which
there is a reasonable likelihood that
death will occur within a matter of
months or in which premature death is
likely without early treatment. For
purposes of this section, ‘‘treatment
use’’of a device includes the use of a de-
vice for diagnostic purposes.

120
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(b) Criteria. FDA shall consider the
use of an investigational device under a
treatment IDE if:

(1) The device is intended to treat or
diagnose a serious or immediately life-
threatening disease or condition;

(2) There is no comparable or satis-
factory alternative device or other
therapy available to treat or diagnose
that stage of the disease or condition
in the intended patient population;

(8) The device is under investigation
in a controlled clinical trial for the
same use under an approved IDE, or
such clinical trials have been com-
pleted; and

(4) The sponsor of the investigation is
actively pursuing marketing approval/
clearance of the investigational device
with due diligence.

(c) Applications for treatment use. (1) A
treatment IDE application shall in-
clude, in the following order:

(i) The name, address, and telephone
number of the sponsor of the treatment
IDE;

(ii) The intended use of the device,
the criteria for patient selection, and a
written protocol describing the treat-
ment use;

(iii) An explanation of the rationale
for use of the device, including, as ap-
propriate, either a list of the available
regimens that ordinarily should be
tried before using the investigational
device or an explanation of why the use
of the investigational device is pref-
erable to the use of available marketed
treatments;

(iv) A description of clinical proce-
dures, laboratory tests, or other meas-
ures that will be used to evaluate the
effects of the device and to minimize
risk;

(v) Written procedures for moni-
toring the treatment use and the name
and address of the monitor;

(vi) Instructions for use for the de-
vice and all other labeling as required
under §812.5(a) and (b);

(vii) Information that is relevant to
the safety and effectiveness of the de-
vice for the intended treatment use. In-
formation from other IDE’s may be in-
corporated by reference to support the
treatment use;

(viii) A statement of the sponsor’s
commitment to meet all applicable re-
sponsibilities under this part and part

§812.36

56 of this chapter and to ensure compli-
ance of all participating investigators
with the informed consent require-
ments of part 50 of this chapter;

(ix) An example of the agreement to
be signed by all investigators partici-
pating in the treatment IDE and cer-
tification that no investigator will be
added to the treatment IDE before the
agreement is signed; and

(x) If the device is to be sold, the
price to be charged and a statement in-
dicating that the price is based on
manufacturing and handling costs
only.

(2) A licensed practitioner who re-
ceives an investigational device for
treatment use under a treatment IDE
is an “‘investigator’” under the IDE and
is responsible for meeting all applica-
ble investigator responsibilities under
this part and parts 50 and 56 of this
chapter.

(d) FDA action on treatment IDE appli-
cations. (1) Approval of treatment IDE’s.
Treatment use may begin 30 days after
FDA receives the treatment IDE sub-
mission at the address specified in
§812.19, unless FDA notifies the sponsor
in writing earlier than the 30 days that
the treatment use may or may not
begin. FDA may approve the treatment
use as proposed or approve it with
modifications.

(2) Disapproval or withdrawal of ap-
proval of treatment IDE’s. FDA may dis-
approve or withdraw approval of a
treatment IDE if:

(i) The criteria specified in §812.36(b)
are not met or the treatment IDE does
not contain the information required
in §812.36(c);

(ii) FDA determines that any of the
grounds for disapproval or withdrawal
of approval listed in §812.30(b)(1)
through (b)(5) apply;

(iii) The device is intended for a seri-
ous disease or condition and there is
insufficient evidence of safety and ef-
fectiveness to support such use;

(iv) The device is intended for an im-
mediately life-threatening disease or
condition and the available scientific
evidence, taken as a whole, fails to pro-
vide a reasonable basis for concluding
that the device:

(A) May be effective for its intended
use in its intended population; or
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(B) Would not expose the patients to
whom the device is to be administered
to an unreasonable and significant ad-
ditional risk of illness or injury;

(v) There is reasonable evidence that
the treatment use is impeding enroll-
ment in, or otherwise interfering with
the conduct or completion of, a con-
trolled investigation of the same or an-
other investigational device;

(vi) The device has received mar-
keting approval/clearance or a com-
parable device or therapy becomes
available to treat or diagnose the same
indication in the same patient popu-
lation for which the investigational de-
vice is being used;

(vii) The sponsor of the controlled
clinical trial is not pursuing marketing
approval/clearance with due diligence;

(viii) Approval of the IDE for the con-
trolled clinical investigation of the de-
vice has been withdrawn; or

(ix) The clinical investigator(s)
named in the treatment IDE are not
qualified by reason of their scientific
training and/or experience to use the
investigational device for the intended
treatment use.

(3) Notice of disapproval or withdrawal.
If FDA disapproves or proposes to with-
draw approval of a treatment IDE,
FDA will follow the procedures set
forth in §812.30(c).

(e) Safeguards. Treatment use of an
investigational device is conditioned
upon the sponsor and investigators
complying with the safeguards of the
IDE process and the regulations gov-
erning informed consent (part 50 of this
chapter) and institutional review
boards (part 56 of this chapter).

(f) Reporting requirements. The spon-
sor of a treatment IDE shall submit
progress reports on a semi-annual basis
to all reviewing IRB’s and FDA until
the filing of a marketing application.
These reports shall be based on the pe-
riod of time since initial approval of
the treatment IDE and shall include
the number of patients treated with
the device under the treatment IDE,
the names of the investigators partici-
pating in the treatment IDE, and a
brief description of the sponsor’s ef-
forts to pursue marketing approval/
clearance of the device. Upon filing of
a marketing application, progress re-
ports shall be submitted annually in
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accordance with §812.150(b)(5). The
sponsor of a treatment IDE is respon-
sible for submitting all other reports
required under §812.150.

[62 FR 48947, Sept. 18, 1997]

§812.38 Confidentiality of data and in-
formation.

(a) Ezxistence of IDE. FDA will not dis-
close the existence of an IDE unless its
existence has previously been publicly
disclosed or acknowledged, until FDA
approves an application for premarket
approval of the device subject to the
IDE; or a notice of completion of a
product development protocol for the
device has become effective.

(b) Availability of summaries or data.
(1) FDA will make publicly available,
upon request, a detailed summary of
information concerning the safety and
effectiveness of the device that was the
basis for an order approving, dis-
approving, or withdrawing approval of
an application for an IDE for a banned
device. The summary shall include in-
formation on any adverse effect on
health caused by the device.

(2) If a device is a banned device or if
the existence of an IDE has been pub-
licly disclosed or acknowledged, data
or information contained in the file is
not available for public disclosure be-
fore approval of an application for pre-
market approval or the effective date
of a notice of completion of a product
development protocol except as pro-
vided in this section. FDA may, in its
discretion, disclose a summary of se-
lected portions of the safety and effec-
tiveness data, that is, clinical, animal,
or laboratory studies and tests of the
device, for public consideration of a
specific pending issue.

(3) If the existence of an IDE file has
not been publicly disclosed or acknowl-
edged, no data or information in the
file are available for public disclosure
except as provided in paragraphs (b)(1)
and (c) of this section.

(4) Notwithstanding paragraph (b)(2)
of this section, FDA will make avail-
able to the public, upon request, the in-
formation in the IDE that was required
to be filed in Docket Number 95S-0158
in the Division of Dockets Management
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Drug Administration, 9200 Corporate
Blvd., Rockville, MD 20850.

[51 FR 26364, July 22, 1986; 51 FR 40415, Nov.
7, 1986, as amended at 51 FR 43344, Dec. 2,
1986; 55 FR 11169, Mar. 27, 1990; 62 FR 40600,
July 29, 1997; 63 FR 5253, Feb. 2, 1998; 65 FR
17137, Mar. 31, 2000; 65 FR 56480, Sept. 19, 2000;
67 FR 9587, Mar. 4, 2002]

§814.37 PMA amendments and resub-
mitted PMA’s.

(a) An applicant may amend a pend-
ing PMA or PMA supplement to revise
existing information or provide addi-
tional information.

(b) FDA may request the applicant to
amend a PMA or PMA supplement with
any information regarding the device
that is necessary for FDA or the appro-
priate advisory committee to complete
the review of the PMA or PMA supple-
ment.

(¢) A PMA amendment submitted to
FDA shall include the PMA or PMA
supplement number assigned to the
original submission and, if submitted
on the applicant’s own initiative, the
reason for submitting the amendment.
FDA may extend the time required for
its review of the PMA, or PMA supple-
ment, as follows:

(1) If the applicant on its own initia-
tive or at FDA’s request submits a
major PMA amendment (e.g., an
amendment that contains significant
new data from a previously unreported
study, significant updated data from a
previously reported study, detailed new
analyses of previously submitted data,
or significant required information
previously omitted), the review period
may be extended up to 180 days.

(2) If an applicant declines to submit
a major amendment requested by FDA,
the review period may be extended for
the number of days that elapse between
the date of such request and the date
that FDA receives the written response
declining to submit the requested
amendment.

(d) An applicant may on its own ini-
tiative withdraw a PMA or PMA sup-
plement. If FDA requests an applicant
to submit a PMA amendment and a
written response to FDA’s request is
not received within 180 days of the date
of the request, FDA will consider the
pending PMA or PMA supplement to be

§814.39

withdrawn voluntarily by the appli-
cant.

(e) An applicant may resubmit a
PMA or PMA supplement after with-
drawing it or after it is considered
withdrawn under paragraph (d) of this
section, or after FDA has refused to ac-
cept it for filing, or has denied ap-
proval of the PMA or PMA supplement.
A resubmitted PMA or PMA supple-
ment shall comply with the require-
ments of §814.20 or §814.39, respec-
tively, and shall include the PMA num-
ber assigned to the original submission
and the applicant’s reasons for resub-
mission of the PMA or PMA supple-
ment.

§814.39 PMA supplements.

(a) After FDA’s approval of a PMA,
an applicant shall submit a PMA sup-
plement for review and approval by
FDA before making a change affecting
the safety or effectiveness of the device
for which the applicant has an ap-
proved PMA, unless the change is of a
type for which FDA, under paragraph
(e) of this section, has advised that an
alternate submission is permitted or is
of a type which, under section
515(d)(6)(A) of the act and paragraph (f)
of this section, does not require a PMA
supplement under this paragraph.
While the burden for determining
whether a supplement is required is
primarily on the PMA holder, changes
for which an applicant shall submit a
PMA supplement include, but are not
limited to, the following types of
changes if they affect the safety or ef-
fectiveness of the device:

(1) New indications for use of the de-
vice.

(2) Labeling changes.

(3) The use of a different facility or
establishment to manufacture, process,
or package the device.

(4) Changes in sterilization proce-
dures.

(5) Changes in packaging.

(6) Changes in the performance or de-
sign specifications, circuits, compo-
nents, ingredients, principle of oper-
ation, or physical layout of the device.

(7) Extension of the expiration date
of the device based on data obtained
under a new or revised stability or ste-
rility testing protocol that has not
been approved by FDA. If the protocol
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has been approved, the change shall be
reported to FDA under paragraph (b) of
this section.

(b) An applicant may make a change
in a device after FDA’s approval of a
PMA for the device without submitting
a PMA supplement if the change does
not affect the device’s safety or effec-
tiveness and the change is reported to
FDA in postapproval periodic reports
required as a condition to approval of
the device, e.g., an editorial change in
labeling which does not affect the safe-
ty or effectiveness of the device.

(¢) All procedures and actions that
apply to an application under §814.20
also apply to PMA supplements except
that the information required in a sup-
plement is limited to that needed to
support the change. A summary under
§814.20(b)(3) is required for only a sup-
plement submitted for new indications
for use of the device, significant
changes in the performance or design
specifications, circuits, components,
ingredients, principles of operation, or
physical layout of the device, or when
otherwise required by FDA. The appli-
cant shall submit three copies of a
PMA supplement and shall include in-
formation relevant to the proposed
changes in the device. A PMA supple-
ment shall include a separate section
that identifies each change for which
approval is being requested and ex-
plains the reason for each such change.
The applicant shall submit additional
copies and additional information if re-
quested by FDA. The time frames for
review of, and FDA action on, a PMA
supplement are the same as those pro-
vided in §814.40 for a PMA.

(d)(1) After FDA approves a PMA,
any change described in paragraph
(d)(2) of this section that enhances the
safety of the device or the safety in the
use of the device may be placed into ef-
fect by the applicant prior to the re-
ceipt under §814.17 of a written FDA
order approving the PMA supplement
provided that:

(1) The PMA supplement and its mail-
ing cover are plainly marked ‘‘Special
PMA Supplement—Changes Being Ef-
fected’’;

(ii) The PMA supplement provides a
full explanation of the basis for the
changes;
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(iii) The applicant has received ac-
knowledgement from FDA of receipt of
the supplement; and

(iv) The PMA supplement specifically
identifies the date that such changes
are being effected.

(2) The following changes are per-
mitted by paragraph (d)(1) of this sec-
tion:

(i) Labeling changes that add or
strengthen a contraindication, warn-
ing, precaution, or information about
an adverse reaction.

(ii) Labeling changes that add or
strengthen an instruction that is in-
tended to enhance the safe use of the
device.

(iii) Labeling changes that delete
misleading, false, or unsupported indi-
cations.

(iv) Changes in quality controls or
manufacturing process that add a new
specification or test method, or other-
wise provide additional assurance of
purity, identity, strength, or reli-
ability of the device.

(e)(1) FDA will identify a change to a
device for which an applicant has an
approved PMA and for which a PMA
supplement under paragraph (a) is not
required. FDA will identify such a
change in an advisory opinion under
§10.85, if the change applies to a ge-
neric type of device, or in correspond-
ence to the applicant, if the change ap-
plies only to the applicant’s device.
FDA will require that a change for
which a PMA supplement under para-
graph (a) is not required be reported to
FDA in:

(i) A periodic report under §814.84 or

(ii) A 30-day PMA supplement under
this paragraph.

(2) FDA will identify, in the advisory
opinion or correspondence, the type of
information that is to be included in
the report or 30-day PMA supplement.
If the change is required to be reported
to FDA in a periodic report, the change
may be made before it is reported to
FDA. If the change is required to be re-
ported in a 30-day PMA supplement,
the change may be made 30 days after
FDA files the 30-day PMA supplement
unless FDA requires the PMA holder to
provide additional information, in-
forms the PMA holder that the supple-
ment is not approvable, or disapproves
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the supplement. The 30-day PMA sup-
plement shall follow the instructions
in the correspondence or advisory opin-
ion. Any 30-day PMA supplement that
does not meet the requirements of the
correspondence or advisory opinion
will not be filed and, therefore, will not
be deemed approved 30 days after re-
ceipt.

(f) Under section 515(d) of the act,
modifications to manufacturing proce-
dures or methods of manufacture that
affect the safety and effectiveness of a
device subject to an approved PMA do
not require submission of a PMA sup-
plement under paragraph (a) of this
section and are eligible to be the sub-
ject of a 30-day notice. A 30-day notice
shall describe in detail the change,
summarize the data or information
supporting the change, and state that
the change has been made in accord-
ance with the requirements of part 820
of this chapter. The manufacturer may
distribute the device 30 days after the
date on which FDA receives the 30-day
notice, unless FDA notifies the appli-
cant within 30 days from receipt of the
notice that the notice is not adequate.
If the notice is not adequate, FDA shall
inform the applicant in writing that a
135-day PMA supplement is needed and
shall describe what further information
or action is required for acceptance of
such change. The number of days under
review as a 30-day notice shall be de-
ducted from the 135-day PMA supple-
ment review period if the notice meets
appropriate content requirements for a
PMA supplement.

[51 FR 26364, July 22, 1986, as amended at 51
FR 43344, Dec. 2, 1986; 63 FR 54044, Oct. 8, 1998;
67 FR 9587, Mar. 4, 2002; 69 FR 11313, Mar. 10,
2004]

Subpart C—FDA Action on a PMA
§814.40 Time frames for reviewing a
PMA.

Within 180 days after receipt of an
application that is accepted for filing
and to which the applicant does not
submit a major amendment, FDA will
review the PMA and, after receiving
the report and recommendation of the
appropriate FDA advisory committee,
send the applicant an approval order
under §814.44(d), an approvable letter
under §814.44(e), a not approvable letter

§814.42

under §814.44(f), or an order denying ap-
proval under §814.45. The approvable
letter and the not approvable letter
will provide an opportunity for the ap-
plicant to amend or withdraw the ap-
plication, or to consider the letter to
be a denial of approval of the PMA
under §814.45 and to request adminis-
trative review under section 515 (d)(3)
and (g) of the act.

§814.42 Filing a PMA.

(a) The filing of an application means
that FDA has made a threshold deter-
mination that the application is suffi-
ciently complete to permit a sub-
stantive review. Within 45 days after a
PMA is received by FDA, the agency
will notify the applicant whether the
application has been filed.

(b) If FDA does not find that any of
the reasons in paragraph (e) of this sec-
tion for refusing to file the PMA ap-
plies, the agency will file the PMA and
will notify the applicant in writing of
the filing. The notice will include the
PMA reference number and the date
FDA filed the PMA. The date of filing
is the date that a PMA accepted for fil-
ing was received by the agency. The
180-day period for review of a PMA
starts on the date of filing.

(c) If FDA refuses to file a PMA, the
agency will notify the applicant of the
reasons for the refusal. This notice will
identify the deficiencies in the applica-
tion that prevent filing and will in-
clude the PMA reference number.

(d) If FDA refuses to file the PMA,
the applicant may:

(1) Resubmit the PMA with addi-
tional information necessary to comply
with the reqguirements of section
515(c)(1) (A)-(G) of the act and §814.20.
A resubmitted PMA shall include the
PMA reference number of the original
submission. If the resubmitted PMA is
accepted for filing, the date of filing is
the date FDA receives the resubmis-
sion;

(2) Request in writing within 10
working days of the date of receipt of
the notice refusing to file the PMA, an
informal conference with the Director
of the Office of Device Evaluation to
review FDA’s decision not to file the
PMA. FDA will hold the informal con-
ference within 10 working days of its
receipt of the request and will render
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its decision on filing within 5 working
days after the informal conference. If,
after the informal conference, FDA ac-
cepts the PMA for filing, the date of
filing will be the date of the decision to
accept the PMA for filing. If FDA does
not reverse its decision not to file the
PMA, the applicant may request recon-
sideration of the decision from the Di-
rector of the Center for Devices and
Radiological Health. The Director’s de-
cision will constitute final administra-
tive action for the purpose of judicial
review.

(e) FDA may refuse to file a PMA if
any of the following applies:

(1) The application is incomplete be-
cause it does not on its face contain all
the information required under section
515(c)(1) (A)~(G) of the act;

(2) The PMA does not contain each of
the items required under §814.20 and
justification for omission of any item
is inadequate;

(3) The applicant has a pending pre-
market notification under section
510(k) of the act with respect to the
same device, and FDA has not deter-
mined whether the device falls within
the scope of §814.1(c).

(4) The PMA contains a false state-
ment of material fact.

(5) The PMA is not accompanied by a
statement of either certification or dis-
closure as required by part 54 of this
chapter.

[61 FR 26364, July 22, 1986, as amended at 63
FR 5254, Feb. 2, 1998]

§814.44 Procedures for review of a
PMA.

(a) FDA will begin substantive review
of a PMA after the PMA is accepted for
filing under §814.42. FDA may refer the
PMA to a panel on its own initiative,
and will do so upon request of an appli-
cant, unless FDA determines that the
application substantially duplicates in-
formation previously reviewed by a
panel. If FDA refers an application to a
panel, FDA will forward the PMA, or
relevant portions thereof, to each
member of the appropriate FDA panel
for review. During the review process,
FDA may communicate with the appli-
cant as set forth under §814.37(b), or
with a panel to respond to questions
that may be posed by panel members or
to provide additional information to
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the panel. FDA will maintain a record
of all communications with the appli-
cant and with the panel.

(b) The advisory committee shall
submit a report to FDA which includes
the committee’s recommendation and
the basis for such recommendation on
the PMA. Before submission of this re-
port, the committee shall hold a public
meeting to review the PMA in accord-
ance with part 14. This meeting may be
held by a telephone conference under
§14.22(g). The advisory committee re-
port and recommendation may be in
the form of a meeting transcript signed
by the chairperson of the committee.

(c) FDA will complete its review of
the PMA and the advisory committee
report and recommendation and, with-
in the later of 180 days from the date of
filing of the PMA under §814.42 or the
number of days after the date of filing
as determined under §814.37(c), issue an
approval order under paragraph (d) of
this section, an approvable letter under
paragraph (e) of this section, a not ap-
provable letter under paragraph (f) of
this section, or an order denying ap-
proval of the application under
§814.45(a).

(d)(1) FDA will issue to the applicant
an order approving a PMA if none of
the reasons in §814.45 for denying ap-
proval of the application applies. FDA
will approve an application on the
basis of draft final labeling if the only
deficiencies in the application concern
editorial or similar minor deficiencies
in the draft final labeling. Such ap-
proval will be conditioned upon the ap-
plicant incorporating the specified la-
beling changes exactly as directed and
upon the applicant submitting to FDA
a copy of the final printed labeling be-
fore marketing. FDA will also give the
public notice of the order, including
notice of and opportunity for any in-
terested persons to request review
under section 515(d)(3) of the act. The
notice of approval will be placed on
FDA’s home page on the Internet
(http:/www.fda.gov), and it will state
that a detailed summary of informa-
tion respecting the safety and effec-
tiveness of the device, which was the
basis for the order approving the PMA,
including information about any ad-
verse effects of the device on health, is
available on the Internet and has been
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placed on public display, and that cop-
ies are available upon request. FDA
will publish in the FEDERAL REGISTER
after each quarter a list of the approv-
als announced in that quarter. When a
notice of approval is published, data
and information in the PMA file will be
available for public disclosure in ac-
cordance with §814.9.

(2) A request for copies of the current
PMA approvals and denials document
and for copies of summaries of safety
and effectiveness shall be sent in writ-
ing to the Division of Dockets Manage-
ment (HFA-305), Food and Drug Ad-
ministration, 5630 Fishers Lane, rm.
1061, Rockville, MD 20852.

(e) FDA will send the applicant an
approvable letter if the application
substantially meets the requirements
of this part and the agency believes it
can approve the application if specific
additional information is submitted or
specific conditions are agreed to by the
applicant.

(1) The approvable letter will de-
scribe the information FDA requires to
be provided by the applicant or the
conditions the applicant is required to
meet to obtain approval. For example,
FDA may require, as a condition to ap-
proval:

(i) The submission of certain infor-
mation identified in the approvable let-
ter, e.g., final labeling;

(ii) An FDA inspection that finds the
manufacturing facilities, methods, and
controls in compliance with part 820
and, if applicable, that verifies records
pertinent to the PMA,;

(iii) Restrictions imposed on the de-
vice under section 515(d)(1)(B)(ii) or
520(e) of the act;

(iv) Postapproval requirements as de-
scribed in subpart E of this part.

(2) In response to an approvable let-
ter the applicant may:

(i) Amend the PMA as requested in
the approvable letter; or

(ii) Consider the approvable letter to
be a denial of approval of the PMA
under §814.45 and request administra-
tive review under section 515(d)(3) of
the act by filing a petition in the form
of a petition for reconsideration under
§10.33; or

(iii) Withdraw the PMA.

(f) FDA will send the applicant a not
approvable letter if the agency believes

§814.45

that the application may not be ap-
proved for one or more of the reasons
given in §814.45(a). The not approvable
letter will describe the deficiencies in
the application, including each applica-
ble ground for denial under section
515(d)(2) (A)«(E) of the act, and, where
practical, will identify measures re-
quired to place the PMA in approvable
form. In response to a not approvable
letter, the applicant may:

(1) Amend the PMA as requested in
the not approvable letter (such an
amendment will be considered a major
amendment under §814.37(c)(1)); or

(2) Consider the not approvable letter
to be a denial of approval of the PMA
under §814.45 and request administra-
tive review under section 515(d)(3) of
the act by filing a petition in the form
of a petition for reconsideration under
§10.33; or

(3) Withdraw the PMA.

(g) FDA will consider a PMA to have
been withdrawn voluntarily if:

(1) The applicant fails to respond in
writing to a written request for an
amendment within 180 days after the
date FDA issues such request;

(2) The applicant fails to respond in
writing to an approvable or not approv-
able letter within 180 days after the
date FDA issues such letter; or

(3) The applicant submits a written
notice to FDA that the PMA has been
withdrawn.

[61 FR 26364, July 22, 1986, as amended at 57
FR 58403, Dec. 10, 1992; 63 FR 4572, Jan. 30,
1998]

§814.45 Denial of approval of a PMA.

(a) FDA may issue an order denying
approval of a PMA if the applicant fails
to follow the requirements of this part
or if, upon the basis of the information
submitted in the PMA or any other in-
formation before the agency, FDA de-
termines that any of the grounds for
denying approval of a PMA specified in
section 515(d)(2) (A)X(E) of the act ap-
plies. In addition, FDA may deny ap-
proval of a PMA for any of the fol-
lowing reasons:

(1) The PMA contains a false state-
ment of material fact;

(2) The device’s proposed labeling
does not comply with the requirements
in part 801 or part 809;
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(3) The applicant does not permit an
authorized FDA employee an oppor-
tunity to inspect at a reasonable time
and in a reasonable manner the facili-
ties, controls, and to have access to
and to copy and verify all records per-
tinent to the application;

(4) A nonclinical laboratory study
that is described in the PMA and that
is essential to show that the device is
safe for use under the conditions pre-
scribed, recommended, or suggested in
its proposed labeling, was not con-
ducted in compliance with the good
laboratory practice regulations in part
58 and no reason for the noncompliance
is provided or, if it is, the differences
between the practices used in con-
ducting the study and the good labora-
tory practice regulations do not sup-
port the validity of the study; or

(5) Any clinical investigation involv-
ing human subjects described in the
PMA, subject to the institutional re-
view board regulations in part 56 or in-
formed consent regulations in part 50,
was not conducted in compliance with
those regulations such that the rights
or safety of human subjects were not
adequately protected.

(b) FDA will issue any order denying
approval of the PMA in accordance
with §814.17. The order will inform the
applicant of the deficiencies in the
PMA, including each applicable ground
for denial under section 515(d)(2) of the
act and the regulations under this part,
and, where practical, will identify
measures required to place the PMA in
approvable form. The order will include
a notice of an opportunity to request
review under section 515(d)(3) of the
act.

(c) FDA will use the criteria specified
in §860.7 to determine the safety and
effectiveness of a device in deciding
whether to approve or deny approval of
a PMA. FDA may use information
other than that submitted by the appli-
cant in making such determination.

(d)(1) FDA will give the public notice
of an order denying approval of the
PMA. The notice will be placed on the
FDA’s home page on the Internet
(http://www.fda.gov), and it will state
that a detailed summary of informa-
tion respecting the safety and effec-
tiveness of the device, including infor-
mation about any adverse effects of the
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device on health, is available on the
Internet and has been placed on public
display and that copies are available
upon request. FDA will publish in the
FEDERAL REGISTER after each quarter a
list of the denials announced in that
quarter. When a notice of denial of ap-
proval is made publicly available, data
and information in the PMA file will be
available for public disclosure in ac-
cordance with §814.9.

(2) A request for copies of the current
PMA approvals and denials document
and copies of summaries of safety and
effectiveness shall be sent in writing to
the Freedom of Information Staff
(HFI-35), Food and Drug Administra-
tion, 5600 Fishers Lane, Rockville, MD
20857.

(e) FDA will issue an order denying
approval of a PMA after an approvable
or not approvable letter has been sent
and the applicant:

(1) Submits a requested amendment
but any ground for denying approval of
the application under section 515(d)(2)
of the act still applies; or

(2) Notifies FDA in writing that the
requested amendment will not be sub-
mitted; or

(3) Petitions for review under section
515(d)(3) of the act by filing a petition
in the form of a petition for reconsider-
ation under §10.33.

[51 FR 26364, July 22, 1986, as amended at 63
FR 4572, Jan. 30, 1998]

§814.46 Withdrawal of approval of a
PMA.

(a) FDA may issue an order with-
drawing approval of a PMA if, from any
information available to the agency,
FDA determines that:

(1) Any of the grounds under section
515(e)(1) (A)(G) of the act applies.

(2) Any postapproval requirement im-
posed by the PMA approval order or by
regulation has not been met.

(3) A nonclinical laboratory study
that is described in the PMA and that
is essential to show that the device is
safe for use under the conditions pre-
scribed, recommended, or suggested in
its proposed labeling, was not con-
ducted in compliance with the good
laboratory practice regulations in part
58 and no reason for the noncompliance
is provided or, if it is, the differences
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between the practices used in con-
ducting the study and the good labora-
tory practice regulations do not sup-
port the validity of the study.

(4) Any clinical investigation involv-
ing human subjects described in the
PMA, subject to the institutional re-
view board regulations in part 56 or in-
formed consent regulations in part 50,
was not conducted in compliance with
those regulations such that the rights
or safety of human subjects were not
adequately protected.

(b)(1) FDA may seek advice on sci-
entific matters from any appropriate
FDA advisory committee in deciding
whether to withdraw approval of a
PMA.

(2) FDA may use information other
than that submitted by the applicant
in deciding whether to withdraw ap-
proval of a PMA.

(¢) Before issuing an order with-
drawing approval of a PMA, FDA will
issue the holder of the approved appli-
cation a notice of opportunity for an
informal hearing under part 16.

(d) If the applicant does not request a
hearing or if after the part 16 hearing
is held the agency decides to proceed
with the withdrawal, FDA will issue to
the holder of the approved application
an order withdrawing approval of the
application. The order will be issued
under §814.17, will state each ground
for withdrawing approval, and will in-
clude a notice of an opportunity for ad-
ministrative review under section
515(e)(2) of the act.

(e) FDA will give the public notice of
an order withdrawing approval of a
PMA. The notice will be published in
the FEDERAL REGISTER and will state
that a detailed summary of informa-
tion respecting the safety and effec-
tiveness of the device, including infor-
mation about any adverse effects of the
device on health, has been placed on
public display and that copies are
available upon request. When a notice
of withdrawal of approval is published,
data and information in the PMA file
will be available for public disclosure
in accordance with §814.9.

§814.47 Temporary suspension of ap-
proval of a PMA.

(a) Scope. (1) This section describes
the procedures that FDA will follow in

§814.47

exercising its authority under section
515(e)(3) of the act (21 U.S.C. 360e(e)(3)).
This authority applies to the original
PMA, as well as any PMA supple-
ment(s), for a medical device.

(2) FDA will issue an order tempo-
rarily suspending approval of a PMA if
FDA determines that there is a reason-
able probability that continued dis-
tribution of the device would cause se-
rious, adverse health consequences or
death.

(b) Regulatory hearing. (1) If FDA be-
lieves that there is a reasonable prob-
ability that the continued distribution
of a device subject to an approved PMA
would cause serious, adverse health
consequences or death, FDA may ini-
tiate and conduct a regulatory hearing
to determine whether to issue an order
temporarily suspending approval of the
PMA.

(2) Any regulatory hearing to deter-
mine whether to issue an order tempo-
rarily suspending approval of a PMA
shall be initiated and conducted by
FDA pursuant to part 16 of this chap-
ter. If FDA believes that immediate ac-
tion to remove a dangerous device from
the market is necessary to protect the
public health, the agency may, in ac-
cordance with §16.60(h) of this chapter,
waive, suspend, or modify any part 16
procedure pursuant to §10.19 of this
chapter.

(3) FDA shall deem the PMA holder’s
failure to request a hearing within the
timeframe specified by FDA in the no-
tice of opportunity for hearing to be a
waiver.

(c) Temporary suspension order. If the
PMA holder does not request a regu-
latory hearing or if, after the hearing,
and after consideration of the adminis-
trative record of the hearing, FDA de-
termines that there is a reasonable
probability that the continued dis-
tribution of a device under an approved
PMA would cause serious, adverse
health consequences or death, the
agency shall, under the authority of
section 515(e)(3) of the act, issue an
order to the PMA holder temporarily
suspending approval of the PMA.

(d) Permanent withdrawal of approval
of the PMA. If FDA issues an order tem-
porarily suspending approval of a PMA,
the agency shall proceed expeditiously,
but within 60 days, to hold a hearing on
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whether to permanently withdraw ap-
proval of the PMA in accordance with
section 515(e)(1) of the act and the pro-
cedures set out in §814.46.

[61 FR 15190, Apr. 5, 1996]

Subpart D—Administrative Review
[Reserved]

Subpart E—Postapproval
Requirements

§814.80 General.

A device may not be manufactured,
packaged, stored, labeled, distributed,
or advertised in a manner that is in-
consistent with any conditions to ap-
proval specified in the PMA approval
order for the device.

§814.82 Postapproval requirements.

(a) FDA may impose postapproval re-
quirements in a PMA approval order or
by regulation at the time of approval
of the PMA or by regulation subse-
quent to approval. Postapproval re-
quirements may include as a condition
to approval of the device:

(1) Restriction of the sale, distribu-
tion, or use of the device as provided by
section 515(d)(1)(B)(ii) or 520(e) of the
act.

(2) Continuing evaluation and peri-
odic reporting on the safety, effective-
ness, and reliability of the device for
its intended use. FDA will state in the
PMA approval order the reason or pur-
pose for such requirement and the
number of patients to be evaluated and
the reports required to be submitted.

(3) Prominent display in the labeling
of a device and in the advertising of
any restricted device of warnings, haz-
ards, or precautions important for the
device’s safe and effective use, includ-
ing patient information, e.g., informa-
tion provided to the patient on alter-
native modes of therapy and on risks
and benefits associated with the use of
the device.

(4) Inclusion of identification codes
on the device or its labeling, or in the
case of an implant, on cards given to
patients if necessary to protect the
public health.

(5) Maintenance of records that will
enable the applicant to submit to FDA
information needed to trace patients if
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such information is necessary to pro-
tect the public health. Under section
519(a)(4) of the act, FDA will require
that the identity of any patient be dis-
closed in records maintained under this
paragraph only to the extent required
for the medical welfare of the indi-
vidual, to determine the safety or ef-
fectiveness of the device, or to verify a
record, report, or information sub-
mitted to the agency.

(6) Maintenance of records for speci-
fied periods of time and organization
and indexing of records into identifi-
able files to enable FDA to determine
whether there is reasonable assurance
of the continued safety and effective-
ness of the device.

(7) Submission to FDA at intervals
specified in the approval order of peri-
odic reports containing the informa-
tion required by §814.84(b).

(8) Batch testing of the device.

(9) Such other requirements as FDA
determines are necessary to provide
reasonable assurance, or continued rea-
sonable assurance, of the safety and ef-
fectiveness of the device.

(b) An applicant shall grant to FDA
access to any records and reports re-
quired under the provisions of this
part, and shall permit authorized FDA
employees to copy and verify such
records and reports and to inspect at a
reasonable time and in a reasonable
manner all manufacturing facilities to
verify that the device is being manu-
factured, stored, labeled, and shipped
under approved conditions.

(c) Failure to comply with any post-
approval requirement constitutes a
ground for withdrawal of approval of a
PMA.

(Approved by the Office of Management and
Budget under control number 0910-0231)

[61 FR 26364, July 22, 1986, as amended at 51
FR 43344, Dec. 2, 1986]

§814.84 Reports.

(a) The holder of an approved PMA
shall comply with the requirements of
part 803 and with any other require-
ments applicable to the device by other
regulations in this subchapter or by
order approving the device.

(b) Unless FDA specifies otherwise,
any periodic report shall:
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(2) The fact of the existence of a peti-
tion for reclassification filed in accord-
ance with §860.134 or §860.136 is avail-
able for public disclosure at the time
the petition is received by the Food
and Drug Administration. The contents
of such a petition are not available for
public disclosure for the period of time
following its receipt (not longer than 30
days) during which the petition is re-
viewed for any deficiencies preventing
the Commissioner from making a deci-
sion on it. Once it is determined that
the petition contains no deficiencies
preventing the Commissioner from
making a decision on it, the petition
will be filed with the Division of Dock-
ets Management and its entire con-
tents will be available for public disclo-
sure and subject to consideration by
classification panels and by the Com-
missioner in making a decision on the
petition. If, during this 30-day period of
time, the petition is found to contain
deficiencies that prevent the Commis-
sioner from making a decision on it,
the petitioner will be so notified and
afforded an opportunity to correct the
deficiencies.

Thirty days after notice to the peti-
tioner of deficiencies in the petition,
the contents of the petition will be
available for public disclosure unless,
within that 30 days, the petitioner sub-
mits supplemental material intended
to correct the deficiencies in the peti-
tion. The Commissioner, in the Com-
missioner’s discretion, may allow with-
drawal of a deficient petition during
the 30-day period provided for cor-
recting deficiencies. Any supplemental
material submitted by the petitioner,
together with the material in the origi-
nal petition, is considered as a new pe-
tition. The new petition is reviewed for
deficiencies in the same manner as the
original petition, and the same proce-
dures for notification and correction of
deficiencies are followed. Once the pe-
titioner has corrected the deficiencies,
the entire contents of the petition will
be available for public disclosure and
subject to consideration by classifica-
tion panels and by the Commissioner in
making a decision on the petition. De-
ficient petitions which have not been
corrected within 180 days after notifi-
cation of deficiency will be returned to
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the petitioner and will not be consid-
ered further unless resubmitted.

(e) The Commissioner may not dis-
close, or use as the basis for reclassi-
fication of a device from class III to
class II, any information reported to or
otherwise obtained by the Commis-
sioner under section 513, 514, 515, 516,
518, 519, 520(f), 520(g), or 704 of the act
that falls within the exemption de-
scribed in §20.61 of this chapter for
trade secrets and confidential commer-
cial information. The exemption de-
scribed in §20.61 does not apply to data
or information contained in a petition
for reclassification submitted in ac-
cordance with §860.130 or §860.132, or in
a petition submitted in accordance
with §860.134 or §860.136 that has been
determined to contain no deficiencies
that prevent the Commissioner from
making a decision on it. Accordingly,
all data and information contained in
such petitions may be disclosed by the
Commissioner and used as the basis for
reclassification of a device from class
III to class II.

(f) For purposes of this section, safe-
ty and effectiveness data include data
and results derived from all studies and
tests of a device on animals and hu-
mans and from all studies and tests of
the device itself intended to establish
or determine its safety and effective-
ness.

§860.7 Determination of safety and ef-
fectiveness.

(a) The classification panels, in re-
viewing evidence concerning the safety
and effectiveness of a device and in pre-
paring advice to the Commissioner, and
the Commissioner, in making deter-
minations concerning the safety and
effectiveness of a device, will apply the
rules in this section.

(b) In determining the safety and ef-
fectiveness of a device for purposes of
classification, establishment of per-
formance standards for class II devices,
and premarket approval of class III de-
vices, the Commissioner and the classi-
fication panels will consider the fol-
lowing, among other relevant factors:

(1) The persons for whose use the de-
vice is represented or intended;

(2) The conditions of use for the de-
vice, including conditions of use pre-
scribed, recommended, or suggested in
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the labeling or advertising of the de-
vice, and other intended conditions of
use;

(3) The probable benefit to health
from the use of the device weighed
against any probable injury or illness
from such use; and

(4) The reliability of the device.

(c)(1) Although the manufacturer
may submit any form of evidence to
the Food and Drug Administration in
an attempt to substantiate the safety
and effectiveness of a device, the agen-
cy relies upon only valid scientific evi-
dence to determine whether there is
reasonable assurance that the device is
safe and effective. After considering
the nature of the device and the rules
in this section, the Commissioner will
determine whether the evidence sub-
mitted or otherwise available to the
Commissioner is valid scientific evi-
dence for the purpose of determining
the safety or effectiveness of a par-
ticular device and whether the avail-
able evidence, when taken as a whole,
is adequate to support a determination
that there is reasonable assurance that
the device is safe and effective for its
conditions of use.

(2) Valid scientific evidence is evi-
dence from well-controlled investiga-
tions, partially controlled studies,
studies and objective trials without
matched controls, well-documented
case histories conducted by qualified
experts, and reports of significant
human experience with a marketed de-
vice, from which it can fairly and re-
sponsibly be concluded by qualified ex-
perts that there is reasonable assur-
ance of the safety and effectiveness of
a device under its conditions of use.
The evidence required may vary ac-
cording to the characteristics of the
device, its conditions of use, the exist-
ence and adequacy of warnings and
other restrictions, and the extent of ex-
perience with its use. Isolated case re-
ports, random experience, reports lack-
ing sufficient details to permit sci-
entific evaluation, and unsubstantiated
opinions are not regarded as valid sci-
entific evidence to show safety or effec-
tiveness. Such information may be con-
sidered, however, in identifying a de-
vice the safety and effectiveness of
which is questionable.

§860.7

(d)(1) There is reasonable assurance
that a device is safe when it can be de-
termined, based upon valid scientific
evidence, that the probable benefits to
health from use of the device for its in-
tended uses and conditions of use, when
accompanied by adequate directions
and warnings against unsafe use, out-
weigh any probable risks. The valid sci-
entific evidence used to determine the
safety of a device shall adequately
demonstrate the absence of unreason-
able risk of illness or injury associated
with the use of the device for its in-
tended uses and conditions of use.

(2) Among the types of evidence that
may be required, when appropriate, to
determine that there is reasonable as-
surance that a device is safe are inves-
tigations using laboratory animals, in-
vestigations involving human subjects,
and nonclinical investigations includ-
ing in vitro studies.

(e)(1) There is reasonable assurance
that a device is effective when it can be
determined, based upon valid scientific
evidence, that in a significant portion
of the target population, the use of the
device for its intended uses and condi-
tions of use, when accompanied by ade-
quate directions for use and warnings
against unsafe use, will provide clini-
cally significant results.

(2) The valid scientific evidence used
to determine the effectiveness of a de-
vice shall consist principally of well-
controlled investigations, as defined in
paragraph (f) of this section, unless the
Commissioner authorizes reliance upon
other valid scientific evidence which
the Commissioner has determined is
sufficient evidence from which to de-
termine the effectiveness of a device,
even in the absence of well-controlled
investigations. The Commissioner may
make such a determination where the
requirement of well-controlled inves-
tigations in paragraph (f) of this sec-
tion is not reasonably applicable to the
device.

(f) The following principles have been
developed over a period of years and
are recognized by the scientific com-
munity as the essentials of a well-con-
trolled clinical investigation. They
provide the basis for the Commis-
sioner’s determination whether there is
reasonable assurance that a device is
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effective based upon well-controlled in-
vestigations and are also useful in as-
sessing the weight to be given to other
valid scientific evidence permitted
under this section.

(1) The plan or protocol for the study
and the report of the results of a well-
controlled investigation shall include
the following:

(i) A clear statement of the objec-
tives of the study;

(ii) A method of selection of the sub-
jects that:

(a) Provides adequate assurance that
the subjects are suitable for the pur-
poses of the study, provides diagnostic
criteria of the condition to be treated
or diagnosed, provides confirmatory
laboratory tests where appropriate
and, in the case of a device to prevent
a disease or condition, provides evi-
dence of susceptibility and exposure to
the condition against which prophy-
laxis is desired;

(b) Assigns the subjects to test
groups, if used, in such a way as to
minimize any possible bias;

(¢) Assures comparability between
test groups and any control groups of
pertinent variables such as sex, sever-
ity or duration of the disease, and use
of therapy other than the test device;

(iii) An explanation of the methods of
observation and recording of results
utilized, including the variables meas-
ured, quantitation, assessment of any
subject’s response, and steps taken to
minimize any possible bias of subjects
and observers;

(iv) A comparison of the results of
treatment or diagnosis with a control
in such a fashion as to permit quan-
titative evaluation. The precise nature
of the control must be specified and an
explanation provided of the methods
employed to minimize any possible
bias of the observers and analysts of
the data. Level and methods of ‘‘blind-
ing,” if appropriate and used, are to be
documented. Generally, four types of
comparisons are recognized:

(a) No treatments. Where objective
measurements of effectiveness are
available and placebo effect is neg-
ligible, comparison of the objective re-
sults in comparable groups of treated
and untreated patients;

(b) Placebo control. Where there may
be a placebo effect with the use of a de-
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vice, comparison of the results of use of
the device with an ineffective device
used under conditions designed to re-
semble the conditions of use under in-
vestigation as far as possible;

(¢) Active treatment control. Where an
effective regimen of therapy may be
used for comparison, e.g., the condition
being treated is such that the use of a
placebo or the withholding of treat-
ment would be inappropriate or con-
trary to the interest of the patient;

(d) Historical control. In certain cir-
cumstances, such as those involving
diseases with high and predictable mor-
tality or signs and symptoms of pre-
dictable duration or severity, or in the
case of prophylaxis where morbidity is
predictable, the results of use of the de-
vice may be compared quantitatively
with prior experience historically de-
rived from the adequately documented
natural history of the disease or condi-
tion in comparable patients or popu-
lations who received no treatment or
who followed an established effective
regimen (therapeutic, diagnostic, pro-
phylactic).

(v) A summary of the methods of
analysis and an evaluation of the data
derived from the study, including any
appropriate statistical methods uti-
lized.

(2) To insure the reliability of the re-
sults of an investigation, a well-con-
trolled investigation shall involve the
use of a test device that is standardized
in its composition or design and per-
formance.

(g)(1) It is the responsibility of each
manufacturer and importer of a device
to assure that adequate, valid sci-
entific evidence exists, and to furnish
such evidence to the Food and Drug
Administration to provide reasonable
assurance that the device is safe and
effective for its intended uses and con-
ditions of use. The failure of a manu-
facturer or importer of a device to
present to the Food and Drug Adminis-
tration adequate, valid scientific evi-
dence showing that there is reasonable
assurance of the safety and effective-
ness of the device, if regulated by gen-
eral controls alone, or by general con-
trols and performance standards, may
support a determination that the de-
vice be classified into class III.
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(2) The Commissioner may require
that a manufacturer, importer, or dis-
tributor make reports or provide other
information bearing on the classifica-
tion of a device and indicating whether
there is reasonable assurance of the
safety and effectiveness of the device
or whether it is adulterated or mis-
branded under the act.

(3) A requirement for a report or
other information under this paragraph
will comply with section 519 of the act.
Accordingly, the requirement will
state the reason or purpose for such re-
quest; will describe the required report
or information as clearly as possible;
will not be imposed on a manufacturer,
importer, or distributor of a classified
device that has been exempted from
such a requirement in accordance with
§860.95; will prescribe the time for com-
pliance with the requirement; and will
prescribe the form and manner in
which the report or information is to
be provided.

(4) Required information that has
been submitted previously to the Cen-
ter for Devices and Radiological Health
need not be resubmitted, but may be
incorporated by reference.

[43 FR 32993, July 28, 1978, as amended at 53
FR 11253, Apr. 6, 1988]

Subpart B—Classification

§860.84 Classification procedures for
“old devices.”

(a) This subpart sets forth the proce-
dures for the original classification of
a device that either was in commercial
distribution before May 28, 1976, or is
substantially equivalent to a device
that was in commercial distribution
before that date. Such a device will be
classified by regulation into either
class I (general controls), class II (spe-
cial controls) or class III (premarket
approval), depending upon the level of
regulatory control required to provide
reasonable assurance of the safety and
effectiveness of the device (§860.3(c)).
This subpart does not apply to a device
that is classified into class III by stat-
ute under section 513(f) of the act be-
cause the Food and Drug Administra-
tion has determined that the device is
not ‘‘substantially equivalent’’ to any
device subject to this subpart or under
section 520(1) (1) through (3) of the act

§860.84

because the device was regarded pre-
viously as a new drug. In classifying a
device under this section, the Food and
Drug Administration will follow the
procedures described in paragraphs (b)
through (g) of this section.

(b) The Commissioner refers the de-
vice to the appropriate classification
panel organized and operated in accord-
ance with section 513 (b) and (c¢) of the
act and part 14 of this chapter.

(¢) In order to make recommenda-
tions to the Commissioner on the class
of regulatory control (class I, class II,
or class III) appropriate for the device,
the panel reviews the device for safety
and effectiveness. In so doing, the
panel:

(1) Considers the factors set forth in
§860.7 relating to the determination of
safety and effectiveness;

(2) Determines the safety and effec-
tiveness of the device on the basis of
the types of scientific evidence set
forth in §860.7;

(3) Answers the questions in the clas-
sification questionnaire applicable to
the device being classified;

(4) Completes a supplemental data
sheet for the device;

(5) Provides, to the maximum extent
practicable, an opportunity for inter-
ested persons to submit data and views
on the classification of the device in
accordance with part 14 of this chapter.

(d) Based upon its review of evidence
of the safety and effectiveness of the
device, and applying the definition of
each class in §860.3(c), the panel sub-
mits to the Commissioner a rec-
ommendation regarding the classifica-
tion of the device. The recommenda-
tion will include:

(1) A summary of the reasons for the
recommendation;

(2) A summary of the data upon
which the recommendation is based,
accompanied by references to the
sources containing such data;

(3) An identification of the risks to
health (if any) presented by the device;

(4) In the case of a recommendation
for classification into class I, a rec-
ommendation as to whether the device
should be exempted from the require-
ments of one or more of the following
sections of the act: section 510 (reg-
istration, product listing, and pre-
market notification) section 519
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DEPARTMENT OF HEALTH AND HUMAN SERVICES PMA-S Memo

Food and Drug Administration

Office of Device Evaluation

Center for Devices and Radiological Health
9200 Corporate Boulevard

Rockville, MD 20850

Division of General and Restorative, and Neurological
Devices
General Surgery Devices Beanch

Date: 11/10/04

To: The file
From: Medical Officer
Subject: Review of Cyberonics response to NA Letter

050

PMA amendment P970003/S50

In response to the not-approvable letter sent to Cyberonics in August of 2004 concerning
their PMA-S to expand the indications for use of their Vagal Nerve Stimulator (VNS) to
include patients with treatment resistant depression, the sponsor has submitted
amendment The sponsor has provided responses to each issue raised in the NA
letter and these responses are as described below. The concerns raised in the letter are
presented in bold, with a summary of the sponsor’s response following each concemn. My
review comments then follow in italics.

Safety:

“There are safety concerns associated with the use of your device, including know
risks related to implantation or stimulation, including serious adverse events such as
asystole/bradycardia and vocal cord paralysis.”

In response to this concern the sponsor has provided a summary of the safety profile of
the VNS device for its marketed use in intractable epilepsy. They additionally comment
that the safety of the device was not raised as a concern during the panel meeting. Briefly,
the sponsor noted the rates of the following serious adverse events:

Vocal cord paralysis - ~1% (5/454 subjects in the epilepsy studies, 3/342 in depression
studies).

Asystole/bradycardia — 1-2/1000 implants. The sponsor does not provide a source for this
estimation. They also state the cardiac events reported are often due to pre-implant
medical condition. There is no supporting data presented for this generalization.

The following table shows a complete list of serious adverse events seen in the D02 study
(acute phase):
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Comments: The sponsor has provided no new data to support the safety of the VNS
therapy in TRD. While the rates of the mentioned serious adverse events are not
significantly different than those seen in the epilepsy studies, they do represent a real risk
to the patient, which must be considered in a risk/benefit assessment of the device. It is in
the context of an inadequately defined benefit to the patient (due (o failures of the study
design as noted below) that the safety of the device is brought into question. Since there
are serious adverse events related to the use of the device, it cannot be consider “safe”.
without a documented benefit to offset these risks.

“In addition to known safety concerns, worsening depression was reported as a
serious adverse event during the long-term D02 study. Without comparison to a
control population, we are unable to determine whether your device places patients
at increased risk for this event.”

In response to this concern, the sponsor has summarized the cases of worsening
depression from the acute phase of the study. In the D02 acute study, there were 7 cases
of worsening depression (6%) in the sham group compared to 5 cases (4%) in the
treatment group. However, since no safety data was collected in the D04 study, there are
not data available for comparison for the long term phase. The sponsor suggests that
hospitalization for psychiatric illness (which was collected for D04) is an adequate
surrogate measure. The rate of hospitalization in D04 was 0.237 per patient-year vs 0.293
in the D02 long term phase. The sponsor has also provided new data showing that the rate
of worsening depression is lower during the 2™ year of follow-u than during the first
year. The incidence of worsening depression in the first 4 quarter of the 2 year follow-up
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period was 6%, 8%, 6% and 7%. In the 2" g quarters they were 4%, 3%, 3% and 3%.
The total number of subjects also decreases with only 76% of subjects completing 2 year
follow-up. i

Comments: The only new data presented in response lo this concern are the adverse
event reports for two year follow up patients. The incidence by quarter of worsening
depression is numerically lower in the second year than in the first. However, given the
25% loss to follow-up rate no statistically valid comparisons can be made (nor were any
attempted by the sponsor). In order to address the issue of patients lost to follow-up, the
reasons for lost patients must be examined. Without specific data, it is reasonable to
assume that patients with good response to treatment (and thus without worsening
depression) would be more likely to continue to return for visits as opposed o patients
with a poor experience with the device. Thus the decrease in the rate of the reporting of
this event could be related to the loss of patients and not to a truly diminishing adverse
event.

Due to the lack of safety data in a suitable control population, the long-term risk of
worsening depression remains unknown for treatment with VNS.

Effectiveness

“A chief limitation of the long-term pivotal D02 clinical study, observational control
D04 study comparative analysis was that the data were not derived from a

-randomized subject data set, but rather a comparison of outcomes from an
investigational device study and observational control study.

As a result, our ability to make meaningful conclusions from the data you provided
was affected by the following limitations:

a. Failure of the randomized, controlled pivotal D02 acute study to reach its
primary efficacy endpoint.”

The sponsor provided a summary of the D02 acute phase results in response to this
concern. They state that while the primary endpoint failed to show significance, there
were other tests done that did show significance. These included a LOCF analysis of the
IDS-SR at 5 weeks and 12 weeks. The sponsor asserts that these results support the
effectiveness of the device.

Comment: The sponsor ran numerous statistical tests on various secondary endpoints
collected as part of the D02 acute study. The results of these numerous post-hoc analyses
demonstrated 2 marginally significant tests. While the p-values provided by the sponsor
were <0.05, these values have not been adjusted for multiple comparisons. Such
exploratory data analysis techniques (data dredging) are viewed by the statistical
literature as adequate only for generating hypotheses and not as demonstrating any
reliable relationship. In a paper by Sankoh (1) on multiple tests in clinical trials, the
authors recommend NOT employing corrections for multiple comparisons to these types
of analyses since correction algorithms cannot successfully account for the large
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increase in type I error associated with data dredging. The authors recommend that any
relationship found during this type of analysis must be tested in another statistically
sound study.

b. “Potential bias of a non-randomized data set in the long-term D02, D04
comparative analysis that could reasonably affect the clinical outcomes
reported in your study.”

c. Potential bias of unmeasured patient variables in the long-term D02, D04
comparative analysis that could reasonably affect the clinical outcomes
reported in your study.

d. Potential bias of unmasked ratings in the long-term D02, D04 comparative
analysis that could reasonably affect the clinical outcomes reported in your
study.

e. Potential bias of research centers having more interest in the treatment
study (the pivotal D02 study) rather than the naturalistic, observational
control study (the D04 control study) that could reasonably affect the
clinical outcomes reported in your study.

f. Potential bias of patient expectation of participating in an investigational
study for a new therapy versus the expectation of participating in an
observational, control study that could reasonably affect the clinical
outcomes reported in your study.

The sponsor has provided no new information or data to answer these concerns. They
have restated the arguments made at panel and in the PMA document.

Comment: All of these potential biases exist in the D02/D04 comparison. The sponsor
has provided no new data to address these issues. The long term (24 month) data is
evaluated without a control group, but with references to other populations of patients
from the literature (ECT for example) with various levels of depression. This comparison
is confounded by all of the above biases in addition to numerous other biases associated
to the use of a literature control in unmatched subjects. In particular, the impact of
unmeasured patient variables remains a concern.

In the D02/D04 comparison, the sponsor identified 17 variables that were monitored.
They state that analysis of these variables showed the groups were well matched. They
also indicated that a propensity analysis showed that for selected variables where there
were statistical differences between the two populations, that these differences were not
likely to impact the outcome. Examination of the table listing the 17 measured variables
(Table 4.1 in S050) reveals that 3 variables were statistically different between D02 and
DO04. These were race, lifetime ECT treatment and ECT treatment received for the
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current MDE. Additionally, the length of the current MDE, which while not statistically
significant, was numerically much longer in the D04 study (68.6 months in D04 vs 49.9 in
DO02). Whether or not these variables impacted the results of the D02/D04 comparative
analysis, this analysis certainly reveals that the two groups were not well matched for
some important clinical variables. Therefore it is difficult to accept the generalization
that other unmeasured variables will also be well matched. These demonstrated
differences could be related to differences in the methods used by investigators to select
patients for each arm of the study, or in the type of patient likely to agree to participate in
either arm. Thus any bias interjected could also create differences in these other
important (and unmeasured) co-variables.

The sponsor also suggests that other unmeasured variables (specifically presence
of personality disorder) do not have an impact on treatment effect. They reference
Mulder et al 2002, a review of the effect of specific personality traits and axis II
diagnoses on outcomes in clinical trials of depression treatment. While this study does
show that in well controlled, randomized trials with short outcome measures (6-12
weeks), there was no correlation between treatment effect and personality disorder, in
almost all of the long term (12 month follow-up) studies referenced in the Mulder paper,
the presence of high neuroticism was predictive of worse outcome. These conclusions
demonstrate two important points. The first is the power of a randomized, controlled trial
to better account for differences in co-variables and the second that the presence of
certain personality traits can be predicative of worse outcome, and thus should be
measured and controlled for particularly in longer-term studies.

The sponsors’ response does not adequately answer the question of whether other
unmeasured variables could have played a role in the differential outcome between the
two compared populations. Thus, while there is no direct evidence that other co-variables
are responsible for the observed difference between the treatment and observational
control groups, the question as to whether other important variables, that were not
controlled for or matched by study design could have impacted what is a slim statistical
outcome remains open.

Finally, while the contribution of each of the listed biases (unmeasured variables,
patient expectation, and unmasked ratings) may not account for the differences seen
individually, each adds uncertainty to the final analysis and it is the additive effect of
each of these concerns that prohibits us from acceprmg the D02/D04 comparison as
demonstrating efficacy of the device.

g. Inability to distinguish the improvement attributable to VNS therapy from
the improvement attributable to a placebo response in the long-term D02,
D04 comparative analysis.

The sponsor has stated that a placebo response is unlikely to have caused the differences
seen in the D02/D04 comparisons. They state that 1) the results of the acute phase of D02
demonstrate that the response was not placebo. 2) There was a high rate of sustained
response in 3 and 12 month responders at 12 and 24 months; 3) The placebo response is
well established to occur early in treatment and diminish; and 4) That the placebo
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response is only 10% in TRD whereas the response rates in the long term D02 study was
22 or 37% depending on the scale.

Comments 1, 3 and 4 are restatements of arguments made at panel and in the PMA-S.
Only comment 2 references new information (not contained in the PMA, though it was
presented at panel). To summarize my prior concerns regarded the placebo response:

1)

2)

3)

The results of the D02 study do not demonstrate a difference between the
treatment group and control group. The primary endpoint failed to reach
significance, indicating that the small numerical differences between the two
groups (a 5% difference in response) has a probability of occurring due to chance
alone that is too high to consider this difference real. The results seen in the
numerous secondary endpoint evaluations are also not statistically valid (see
above comments under effectiveness question part a.). Therefore the D02 acute
Phase does not demonstrate a treatment response.

The sponsor claims that the high rate of sustained responders (24 month data) is
evidence of a treatment response without the need for control group to compare
to. There is no long term data published on patients with treatment resistant
depression from which to generate this conclusion. However, a recent paper by
Trivedi et al (2) examined patients with chronic depression (average length of
disease 13 years) using an algorithm guided treatment (ALGO) to adjust patients
medication. This was compared to a group that received treatment as usual. In
this study the difference in mean IDS-SR score at 12 months between the two
groups was 7.5 points. This demonstrates that simply changing the approach to
medication (all patients and physicians had access to the same medications, only
the approach to changes was different) can have an impact at 12 months similar
{0 the differences seen between D02 and D04. The authors further explored
subgroups of patients based on the severity of illness and found that the majority
of the difference between ALGO and TAU were in the severe and very severely
affected patients. This suggests that with medical management, such responses
are possible in severely affected patients. Thus the sponsors claim that in this
population a control is not needed is contradicted by the literature that
demonstrates that improvement is seen with appropriate medical management
and thus an appropriate control would be needed to determined the actual
response due to VNS, )

The sponsor continues to claim that the placebo response in depression occurs
early and diminishes, despite evidence from their study (sham group of the acute
phase of D02) that suggests the response is robust to 3 months. Since the sham
group was crossed over at that point, no further information is available about
the longer term durability of this placebo response. The sponsor has not provided
any literature or data to support the claim that this clearly observed placebo
response that was sustained to 3 months would not continue. The sponsor also
references the paper by Quitkin FM et al. In that article, the authors examine the
pattern of response to both placebo and drug therapy. In the paper, 7-10% of the
patients in the placebo arm of the drug trial had a delayed onset of response that
was persistent to 6 weeks (this was the pattern identified as the “treatment effect
pattern). Another 5-6% had an early onset response that was also persistent to 6

”»
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weeks (this was more consistent with a placebo response, due to the early onset,
but was nonetheless a persistent response to the final follow-up visit). This data
therefore shows that while a pattern of delayed-onset response that persists to 6
weeks was statistically better correlated with a treatment response than a
placebo, a response that was persistent to the final follow-up visit (with either an
early or delayed onset) was seen in up to 16% of patients in the placebo arm.
Another 14% of the patients in the placebo arm had some fluctuation in their
response throughout the study visits, but were classified as responders at the final
visit. Only 11% of the patients in the placebo arm had an early onset effect that
diminished by the final visit. This article therefore provides evidence contrary to
the sponsor’s claims that placebo effects characteristically occurs early in
treatment and diminish rapidly, as more patients had a persistent effect than this
“characteristic” pattern.

4) The responder rate seen in the sham D02 group (the actual placebo response
rate) was 10%. The difference between the responder rate in DG2 and D04 at 12
months follow-up was 22% vs. 12%, or 10%. The sponsor reports that the
response rate to VNS was 22%or 37%, however it is the difference between the
D02 and D04 response rates that are relevant and this difference is consistent
with the magnitude of the observed placebo response rate. Therefore one can
reasonable draw the conclusion that it is the placebo effect that accounts for the
difference between the D02 and D04 subjects and not a treatment effect.

h. Inability to distinguish the improvement attributable to VNS therapy from
the improvement attributable to concomitant antidepressant treatments in
the long-term D02, D04 comparative analysis.

The sponsor has provided no new analyses of the impact of concomitant treatments on
the outcomes of the D02 and D04 studies. The censored analysis in which data points
derived from patients in D02 who had medication changes during the long term phase
were excluded, and the last observation prior to the change was carried forward, did not
show a statistical difference between the two populations.

“Because of all of the issues identified above, we do not believe the submitted clinical
data are sufficient to demonstrate safety and effectiveness of your device. You
should therefore provide clinical data from a new, scientifically scund, randomized,
controlled study, which addresses concomitant treatment use and includes adequate
safety assessments in both the treatment and control group”

In response to this request for an additional, randomized study, the sponsor has made the
following arguments (my comments are in italics):

1) The results of the D02 acute phase demonstrate that a longer term study is needed for
VNS to work.
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The results of the D02 study demonstrate no benefit of VNS therapy. They do not
specifically support a longer term for benefit. Results presented at panel demonstrated
that response to VNS occurred early with only a small change between the 3 month and
12 month-endpaints. The sponsor has not provided data demonstrating that VNS therapy
required long-term treatment to be effective.

2) A randomized controlled trial of longer than 3-4 months is unethical and not feasible.

FDA has proposed alternative study designs, including a single arm study in which all
enrolled patients are treated with VNS for 6 month, followed by a randomized phase in
which half of the subjects have therapy withdrawn (turned off) and subjects are followed
to a specified endpoint (3 months) or until they have complete regression of symptoms to
pre-stimulation scores on depression rating scales. Such a design would allow for longer
exposure to stimulation and eliminate the ethical issues since all patients are receiving
therapy.

3) An active control with one or a selection of other treatments would not be feasible due
to the nature of the patients studied (already failed multiple treatments);

On going drug studies of TRD include placebo controls which could be used as all
patients enrolled would qualify for placebo. Additionally, in the published article by
Trivedi et al, patients with chronic depression (average length of disease was 13 years)
were selected for treatment with a specific medication algorithm that allowed for changes
in medications. Such an algorithm could be used as an active control.

4) A replication of the D02/D04 study but using a randomized design would not address
5 of the 8 limitations in the NA letter, specifically:

a) The failure of the D02 study to reach its primary endpoint,

This would be directly addressed as the results of the new study would take the place of
the D02 acute study as the pivotal trial.

b) The potential bias of unmeasured patient variables
Randomized controlled trials help to ensure adequate distribution of both measured and
unmeasured variables. If a randomization scheme is successful at providing equal
distribution of measured variables, it is safe to make assumptions about unmeasured
variables. This is specifically the power gained by using a randomized design.

c) The pbtential bias of unmasked ratings

A study design utilizing low and high stimulation could be used to help mask patients to
their treatment group.
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d) The inability to distinguish improvement due to VNS therapy from
improvement due to placebo response.

The ability to determine the difference between placebo and treatment response is tied to
the ability to mask patients to their treatment group. Using low level stimulation in the
control population is one option to limit this effect. A study design that incorporates a
randomized withdrawal of therapy is less likely to incorporate placebo effects since the
study will examine patients who have a sustained response to treatment at 6 months and
then lose the treatment effect with a decrease or shutting off of stimulation.

Additional comparison to ECT population:

The sponsor has provided an additional comparison of the long-term outcome of the D02
study to published results of a study of ECT use in patients with chronic and resistant
depression (4). In this paper by Sackheim, there was an 80% (64/80) response rate at 1
week after randomized therapy. Response rate, however was defined as HRSD score of
<16 and drop in HRSD of > 60% and the patient had to be off psychotropic medication.
This is a far greater requirement than set in the D02 study (HRSD decrease of >50%
only). The relapse rate in 62 of the 64 responders who were followed for 1 year was 53%
(31/62). Thus the efficacy (responder rate) of ECT at one year was 31/80 or 38.8%. This
is compared to a rate of 29.8% (54/181) at 1 year for the D02 study.

Thus while the relapse rate in ECT was high (53%) compared to the relapse rate in D02
(closer to 30%), at one year, a higher proportion of the ECT patients were still
responders compared to VNS (38.8% vs 29.8%,). If the definition of responder used in the
ECT study (noted above) was applied to the VNS resulls, the responder rate for VNS
would have been even lower. Finally, these two populations of patients are quite
different. While Sackeim does do a subset analysis looking only at medication resistant
patients, the n for this analysis is very small (n=36) and thus it is difficult to draw any
conclusions for these analyses.

Recommendation: The concerns raised in the NA letter surrounded the inability to
determine whether the treatment was efficacious due to weakness in the D02/D04
comparison. In response these concerns over a'comparison between an investigational
study and an observation control, the sponsor has provided long term follow-up data with
no control group for comparison. Instead they suggest that the natural history of TRD is
well know (while at the same time claiming it has not been well studied) and thus no
control group is needed to evaluate the long term (24 month) results. They additionally
provide reference to studies of ECT in the literature. This new data does not address our
concerns over the study design. Therefore I recommend that this PMA is not approvable.
To make the application approvable the sponsor should conduct and new, randomized,
controlled trial. '
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Medical Officer
DGNRD/GSDB
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COMPLETED OCT 2 2 2004

REVIEW AND EVALUATION OF CLINICAL DATA

C Itative Com t
Submission PMA97003/S50
Spoasor: Cyberonics
Device: VNS™ Therapy System
Indication: Treatment of Chronic or Recurreat Depression

Dates of Consult Request:  October 6, 2004
Date Consult Received October 14, 2004

Materials Reviewed: Sponsor's response to Not Approval Action Letter
Cousult requested by: Review Team Leader
BACKGROUND:

On August 11®, 2004, CDRH issued Cyberonics a not approvable letter for the VNS
system in the treatment of treatment resistant depression (TRD). Over about the last year,
the Division of Neuropharmacological Drug Products (DNDP) worked as a consultant to
CDRH in review of the PMA for this indication. This consult request is seeking advice
regarding the sponsor’s claim that they need not present data from positive controlled
trials because patients with TRD can not be expected to improve by chance.

Currently, the VNS Therapy System™ is available on the market and is approved for use
as an adjunctive therapy in reducing the frequency of seizures in adults and adolescents
over 12 years of age with anti-epileptic medication refractory partial onset seizures.
Patients are currently able to receive VNS therapy for TRD on a compassionate use basis.

DNDP has consulted with HFZ-410 on this device and has consistently recommended
that the sponsor needed to produce two positive controlled trials to gain approval for a
claim of efficacy in the treatment of TRD. The sponsor has produced one failed short-
term study and some open-label data in support of this claim. DNDP agrees that this is
insufficient evidence to approve VNS for the treatment of TRD. DNDP has taken the
position that VNS can not be approved for the treatment of TRD without positive
controlled triat data. Our last consult outlined potential trial designs and suitable study
populations for testing the VNS system.

HFZ-410 requests recommendations on the sponsors continuing discussion that patients
with TRD could not be expected to improve by chance, based on the non-randomized,
uncontrolled follow-up clinical data that the sponsor has provided in their submission
amendment.

Recommendations and Conclusion

DNDP has commented in the past on the sponsor’s argument that patients with TRD can
not be expected to improve spontaneously. This additional information is of the same
trial design that DNDP found unevaluable in the past. DNDP's position on the use of un-
controlled or historically controlled trial data in the evaluation of mood disorders in
general and TRD specifically has not changed since we began consulting on this project.
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It likewise does not appear that DNDP shall change that opinion as this is not a matter
that is controversial in the psychiatric clinical trials research community.

In our previous consults, DNDP mentioned other TRD drug development programs that
are currently underway. Sponsors of these programs appear to be enrolling and treating
similar patient populations in protocols very similar to those we suggested in our
previous consults for VNS. In the past, Cyberonics has argued that controlled trial data is
not possible or ethical to collect. This current argument that open-label trial data is
sufficient for approval is an extension of these previous arguments. While the sponsor no
longer argues that these studies are either unethical or impossible to perform, they
continue to submit open-label data as a basis for approval. I maintain that controlled trial
data must be acquired because it would be unethical not to do so. Historically psychiatric
patients have suffered long years of ineffective costly and invasive treatments such as
frontal lobotomy for any number of conditions and psychoanalysis for schizophrenia
based on open-trial or case-study information. Cyberonics argument that open label data
is sufficient for approval is poorly supported by science and history.

DNDP previously found that the Cyberonics argument that patients with TRD predictably
did not improve spontaneously was without merit based on the short-term trial data that
they presented. These data showed that there was an indistinguishable yet positive
treatment response in both the sham and VNS groups. The VNS short-term data showed
that there was not a lack of improvement in the study over its duration but, there was a
lack of detectable treatment difference between the sham condition and the active VNS.
TRD sham patients showed spontatieous improvement by the sponsor's own short-term
controlled trial data presentation. This is actually expected and it is seen in most studies
of major depression.

Cyberonics argues that patients enrolled in studies of Major Depressive Disorder are not
comparable to TRD patients. This is not necessarily true. Since many treatments are
available for depression, patients who now enroll in drug studies for Major Depressive
Disorder have often failed one or more standard treatments. Therefore the larger clinical
trial experience with "non-TRD" studies is likely applicable to patients that Cyberonics
wishes to distinguish as fundamentally different. This larger experience argues strongly
for the necessity of controlled trial data as a basis for drug approval.

This submission is an incomplete respoase to the not approval letter. In my opinion this
submission should not be considered an adequate response that provides appropriate data
for review. It lacks positive controlled trial data that is absolutely necessary to support
the approval of a treatment for TRD. This opinion that controlled trial data is necessary
is based on previous in-house expert review of the VNS program, experience in
reviewing ongoing development programs for TRD and peer reviewed literature that is
cited in our previous communications with

Psychopharmacology Team Leader
DNDP
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é§ DEPARTMENT OF HEALTH & HUMAN SERVICES Public Health Service

MEMORANDUM Food and Drug Administration
1350 Piccard Drive
Rockville, MD 20850

Date: November 8, 2004

To: Lead Reviewer, ODE/DGRND/RDB
, Branch Chief, ODE/DGRND/RDB
, Medical Officer, ODE/DGRND/GSDB
, Division Director, ODE/DGRND

From: , Biologist, Product Evaluation Branch (PEB) II
Division of Postmarket Surveillance (DPS), OSB

Subject: Cyberonics Adverse Event Report Review

Through: , Branch Chief, PEB II, DPS, OSB
, Deputy Director, DPS, OSB

Purpose

The purpose of this memo is to present an analysis of reports on adverse events associated with the
Vagal Nerve Stimulator (VNS) manufactured by Cyberonics, Inc. The Office of Device Evaluation
requested a detailed analysis to summarize the marketed experience with the VNS to date. The
analysis covers the time period from the last 5-year mortality report, July 1, 2002 through October 8,
2004.

Methods

The Manufacturer and User Facility Device Experience (MAUDE) adverse event reports database
was queried using product code LYJ and the firm name Cyberonics. The MAUDE search generated
1,887 reports involving 1,887 patients. All death and injury reports were reviewed individually.
Injury reports were reviewed and categorized into different patient problem areas. Malfunctions
were reviewed based on patient and device problem codes. The one figure presented represents
reports by year of event. The numbers in the figure are not equal to numbers quoted in the text since
many reports do not note date of event.
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Results

The 1,887 patient events included 314 deaths, 1,148 injuries, 425 malfunctions. The reporting sources
included: 1,870 manufacturer, 10 voluntary reporters, and 7 user facilities. Of the 1,887 patients, 1,663 were
treated in the United States and 90 were treated outside the U.S. The country of origin was not reported in
134 of the 1,887 reports. Gender was reported for 1848 patients; 944 males and 904 females. Patient age
ranged from 1 to 84 years. Age was not provided on 94 patients. Events involving children less than 12
years of age totaled 286 reports (16% of reports with age noted).

Deaths (Table 1)

Of the 314 patient deaths reported to MAUDE, 119 had an unknown cause. Deaths with an
unknown cause are of increasing concern with the VNS device. The following is an example of the
sudden deaths with no cause:

An 18-year old patient died while running in a marathon. The patient reportedly started feeling
badly, sat down by a tree, and subsequently experienced a long seizure after which the patient died.
Efforts to revive the patient were unsuccessful. The physician indicated that the relationship between
the VNS therapy system and cause of death is unknown.

Seizure disorder was the leading cause of death with 54 reported events. This included 20 events of
sudden unexplained death in epilepsy (SUDEP), 7 status epilepticus, 1 grand mal seizure and 26
events of seizures not otherwise specified leading to a patient death.

Respiratory events involved 49 patient deaths. Aspiration and/or pneumonia were reported in 23
deaths. The remaining patient deaths were related to suffocation/asphyxia (4), pulmonary edema
(4), hypoxia (4), sepsis (2), asthma (2), acute respiratory distress syndrome (1), and pulmonary
embolism (1), respiratory arrest (8).

Thirty-one patients died from cardiac related problems. Seven patients died as a result of
myocardial infarction. Three patient deaths were related to fatal cardiac arrthythmia, including one
case of pulseless electrical activity (PEA). The remaining 21 patients died from cardiac arrest and
cardiac problems not otherwise specified.

Of concem are reports of 14 additional patients who expired during sleep, including one nine-year
old child. No diagnosis of SUDEP was reported. The following is a narrative describing one of the
14 patient deaths:

A 19 year old patient was found dead in their bed Cause of death is not known at this time. The pt
reportedly experienced a >50% reduction in seizures with the VNS therapy and was receiving
therapy at the time of death.

Three of the 314 patients reportedly committed suicide after the implant of the VNS.

When evaluating children less than 12 years of age during the 2.25 year time period, 38 children
died after receiving the VNS device (12% of death reports with age noted), 9 of which list an
unknown cause of death. The causes of death for the remaining 29 children included the following:
respiratory {13), seizure disorder (5), cardiac (3), drowning (2), died during sleep (1), hypoxic
ischemic encephalopathy (1), hemorrhagic bowel infarct (1), Angelman’s Syndrome (1), sepsis (1),
and dehydration/starvation (1).

Page 2
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See Table 1 for the remaining causes of death on the 314 patients.
Injuries

Of the 1,887 patient events, 1,148 reported a serious injury. Of the 1,148 reported patient injury
events, 302 (26%) devices werc explanted.

Based on the firm’s evaluations, only 1 out of 1,148 serious injuries was due to device being out of
specification. Cyberonics assessment of the device-related aspect of the majority of injuries (88%)
was inconclusive primarily due to lack of sufficient information from the reporter. In addition, the
firm did not evaluate the majority of devices explanted.

The most frequently reported serious injury was infection (n=312; 27%). Infection reports with no
further information included 104 reports. Infections that required explantation of the VNS device
included 146 events, the majority of which were not reimplanted. An additional 17 events reported
device dehiscence requiring explant. Reports of infection where the device was subsequently
reimplanted included 16 events. Staphylococcus aureus infections made up 28 reports, nearly half
occurred in children less than 12 years. One of the 312 patients developed an isolated case of
endocarditis after device implant.

Increased seizure activity was the second most frequently reported patient injury with 259 of the
1,148 (23%) reports. Events categorized into “increased seizure activity’ included any of the
following criteria: increase in number of seizures, frequency of seizures, and/or type of seizure.
Events that simply described increased seizures included 180 reports. Twenty-seven patients
reported status epilecticus. Eleven patients experienced a grand mal seizure-after VNS implant.
Seizures involving a new onset or increased frequency of drop attacks/falls were reported in 13
patients. Three patients described the development of different types of seizures after VNS implant.
Isolated events of increased seizures were associated with one of the following: hearing problems,
speech disorder, facial droop, pain, hypotension, urinary retention, headache, and chest pain. Two
events described the development of nighttime seizures not experienced prior to VNS implant. Two
5-year old patients described increased seizures and a new onset of sleep apnea. Two patient events
described a loss of consciousness. One patient event described a 20-fold increase in seizure activity.

Vagal nerve injury is the third most common serious injury reported on the VNS with 136 of the
1,148 reports (12%). Eighty events of vocal cord paralysis have been reported. Hoarseness
occurred in 56 patients, these reports did not conclude if vocal cord paralysis was diagnosed.

Respiratory problems (n=100, 9%) were the fourth most frequently reported serious injury with the
VNS and included: sleep apnea (24), shortness of breathe (22) dyspnea (20), aspiration pneumonia
(8), stridor (3), respiratory distress (10), choking/coughing (8) and asthma/airway problems (5).

The majority of sleep apnea reports describe new onsets or worsening cases which led a few patients
to undergo explant surgery.

Cardiac related issues made up 81 of the 1,148 (7%) serious injuries. This included the following:
tachycardia, bradycardia, irregular heart rate, palpitations, hypertension, hypotension, syncope, loss
of consciousness, and asystole. )

Sixty-one events were related to pain experienced by the patient. Most events described pain in the
neck and chest area.

Wound dehiscence and device erosion, migration and protrusion included 56 events.
Page 3
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Twenty-four events were related to dysphagia. These events involved difficulty swallowing,
vomiting, reflux, GI distress, diarthea and nausea. An additional, 18 patients reported significant
weight loss ranging from 40-100 pounds.

Nineteen depression events were reported. The depressive events included, suicide ideations, mood
swings, violent behavior, psychosis, memory loss and worsening depression.

Eleven reported events had a vascular etiology. Three patients developed a deep vein thrombosis, 3
had a stroke, and 4 developed a hematoma.

The following were reported ten or fewer times: Horner’s Syndrome (10 cases with 4 in children
under 12); allergic reactions (10 cases, with development of seroma or abscess); urinary retention (6
cases; 1 with loss of bladder control); lead breakage complications (5 cases); and gross motor
problems (4 cases).

Three events were related to injuries sustained during a MRI scan. Three patients underwent a MRI
scan according to labeling instructions and on two occasions the lead wires were “fried”.

Three reports noted complications with pregnancy. One event reported fetal demise and one
reported a confirmed miscarriage. The third event described a miscarriage that could not be
confirmed.

Three reports noted hearing complications and one case of severe dysphonia was reported.
Two reports noted patients feeling shocked sensations from the VNS device.

Isolated cases were reported on each of the following: hemoptysis, headache, liver problems,
lethargy, breast cancer, hemi diaphragmatic paralysis, decreased sexuality, acute arthritis
exacerbation, epistaxis, confusion, laryngospasm, eye tic, magnetic field interference and
encephalopathy following a glioma.

A new serious injury involved a 16-year-old patient. The report described decreased growth of
breast tissue due to placement of the device.

Serious injuries in children less than 12 years of age totaled 181 reports (16%). Of the 181 serious
injuries, 67 (37%) resulted in device explantation. The majority of serious injuries in children are
related to infection, device dehiscence, increased seizure activity, vocal cord complications, and
respiratory problems.

There appears to be an increase in the number of serious injuries reported in 2003 (Figure 1). The

reason for this is unclear. In 2003, Cyberonics introduced a new VNS model 101. Some patients
have reported more complications with this model.

Page 4
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Cyberonics VNS Adverse Event Reports by Year of Event 1994-2004*
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Source: MAUDE database 01/01/1995 -- 10/8/04
*The numbers in the figure are not equal to the numbers quoted in the text since many reports do not note date of event.

Malfunctions

Device problem codes for the 425 malfunctions reported during the 2.25 year time period are listed
in Table 2. The numbers do not total 425 malfunctions because more than one problem code may
be reported for any one event. Table 2 lists the most frequently reported device problem codes for
the VNS.

Lead breakage with the VNS is concerning because it has led to repeat surgery and increased
seizure activity due to no stimulation.

Migration is a concern with the VNS. Multiple events have been received where the device
migrated from the subclavicle area to the under arm area.

A recent inspection by the District Office-Dallas cited Cyberonics for not reporting early battery
termination with the VNS generators. Therefore, it is not possible to assess or discuss the number of
related adverse events.

Page 5
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Table 1 — Reported Causc of Death in Patients Treated with VNS

Cause of Death

All Deaths
N=314

Deaths in patients
under 12 years
N=38

Unknown etiology

119

9

Seizure Disorders

SUDEP

Grand Mal

Status Epilepticus

Seizure Not Otherwise Specified (NOS)

54
20
1
7
26

5
4

—

Respiratory
Pneumonia
Aspiration
Aspiration pneumonia
Asthma

*Pulmonary Edema
Pulmonary Embolism
*Hypoxia
Suffocation/Asphyxia
Sepsis

*Acute Respiratory Distress Syndrome
NOS

49
13

—
w

LR T P |

'

Cardiac

Cardiopulmonary arrest

Myocardial Infarction (MI)

Cardiac arthythmia (NOS)

*Pulseless Electrical Activity (PEA)
NOS

N WO

Drowning

Died during sleep

Neurovascular
Cerebral Vascular Accident (CVA)
Cerebral Aneurysm
Cerebral Hemorrhage
Cerebral Atrophy
Subdural Hematoma

| D N

Encephalopathies

Anoxic Encephalopathy

‘Hypoxic Ischemic Encephalopathy
Lisencephalopathy

Encephalitis NOS

ot Y

Gastrointestinal (GI)
Hemorrhagic Bowel Infarct
GI Bleed
Stomach Pain

e K

Effects of congenital syndrome
Aicardi Syndrome

Down’s Syndrome

Angelman’s Syndrome

Fall/Trauma

Renal Failure

Suicide

Sepsis

Cancer

Dehydration/starvation

Bed entrapment

I I I S R RN CE I ) PN T PR IR RN o ] SR SR ] PO NI NI N-N

b ]

Source: MAUDE database 7/1/02 — 10/8/04
* New adverse event since the last safety report
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Table 2 — Malfunctions reported on the VNS

Malfunction device probleml N
High lead impedance 212
Device remains implanted 182
Explanted 126
Replace 91
*Lead breakage 78
Malfunction 27
Incorrect care/use of device 24
Device failure 20
Migration 18
Other 17
Device breakage 14
Reprogramming of implant 12
Programming calculations 10
incorrect

Error message given 10

Source: MAUDE database 7/1/02 — 10/08/04
'Based on Device Problem Codes included in 10 or more events.
* New adverse event since the last safety report

Conclusions

* New adverse events included: hypoxia, pulmonary edema, Acute Respiratory Distress Syndrome,
sleep apnea, wound dehiscence, and Homer’s Syndrome. Reportedly, Horner’s Syndrome has been
attributed to the implant surgery for the VNS device. Sleep apnea appears to be exacerbated by the
VNS.

* Approximately one-third of the death events are of unknown etiology: This may be of concern
since these events include seemingly physically fit patients who expired with no known cause.

* Aside from the underlying seizure disorders, respiratory events made up the majority of death events
with a reported known cause. Respiratory events were seen in the clinical trial safety data and
during the first five years of device marketing, however, the proportion of reported deaths related to
aspiration/pneumonia are of concern.

*  Over one-third of the serious injuries reported for children under 12 involve device explantation.
Serious adverse events frequently reported in children are infection, device dehiscence, increased

seizure activity and vocal cord complications.

= Given the report of decreased breast tissue growth, the effects of the VNS in developing children
needs to be evaluated.

Page 7



f“v e
i/\\
"N

Subject

To

195

Public Health Service
DEPARTMENT OF HEALTH & HUMAN SERVICES Food and Drug Administration

Memorandum

November 5, 2004
Epidemiology Branch, DPS, OSB
Consultative review of VNS Therapy System, PMA P970003/ST0/
. DGRND, ODE.

Through: Director, Division of Postmarket
Surveillance, 0SB

Purpose:

The purpose of this memorandum is to provide a.consult response to
DGRND/ODE regarding the findings presented in the PMA P970003/ST0/

The specific question asked was whether the patients with severe depression
could not be expected to improve by chance based on the latest data submitted
by sponsor and the data from the relevant literature.

Introduction:

The Vagal Nerve Stimulator (VNS) Therapy System is indicated for use as an
adjunctive treatment of chronic or recurrent depression in patients who are
experiencing a major episode that has not had an adequate response to two or
more antidepressant treatments. This review summarizes the long-term efficacy
data submitted in the above referenced PMA.

24 — month efficacy data:

This submission contains two-year efficacy data for VNS Therapy in D-01 (pilot
study) and D02 (pivotal study) patient populations. Out of 295 subjects
implanted with the device in both studies (60 in D - 01 and 235 in D — 02), a total
of 264 subjects were evaluable for efficacy. Of the total 264 evaluable subjects,
199 (75 %) provided Hamilton Rating Score for Depression (HSRD) efficacy data
at two years.

The response at 24 months was achieved in 69 out of 199 (34.7 %) combined
subjects (32.5 % in D — 02 and 43 % in D — 01 studies). The remission at 24
months was achieved in 36 of 199 (18.1 %) combined subjects (17.2 % in D — 02
and 21 % in D — 01 studies). The clinical benefits at 24 months based on the
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percentage improvement from baseline was classified as “at least meaningful “ in
57 % of D—-02 and 68 % of D - 01 subjects.

The sponsor also submitted an analysis on sustained response to VNS therapy
as an update to the analysis presented at the Panel meeting. The analysis
showed that 70 % of D-02 subjects who responded to VNS treatment at 3
months were also responders at 24 months, and that 69 % of 12 — month
responders remained responders at 24 months. The sponsor compared these
findings with study of medication resistant ECT patients (Sakhaim et al., 2000)
where less than 32 % response rates were observed at 6 month-1year.

Based on all above findings, the sponsor concluded that there were similar
response and remission rates between the VNS therapy studies (D — 01 and D-
02), that these effects were sustained and improved over time, and that they are
clinically meaningful for the population studied. The sponsor also believes that
because of the long duration of the study, it is not likely that the sustained
efficacy is due to placebo effect, patient expectations, research center bias and
other non-specific factors.

Comparison with other studies:

The sponsor provided a comparison of the VNS Therapy response at 24 months
with long-term VNS Therapy for epilepsy (Mortis et al., 1999) and found slightly
higher response rates for epilepsy treatment (43 % in epilepsy vs. 34.7% in
depression) and higher remission rates in depression treatment ( 17 % in
depression vs. 5 % in epilepsy ) at 24 months. The continuation rates in both
studies were around 80 % at 24 months.

The comparison with the treatment-resistant depression (TRD} study using
venflaxine (Nierenberg et al. 1994) reported 32.9 % response rate (using HRSD)
at 3 months, and 18.6 % at 6 months using Clinica! Global Impression Scale
(CG)). Since HRSD and CGl - 24 month data were not available, the sponsor
made an assumption that the 6-month decrease implies further reduction in
response rate.

Citing the Agency for Health Care Policy and Research Clinical Practice
Guideline for depression, the sponsor stated that the difference in HRSD
response between antidepressant drugs and placebo in an outpatient setting was
20 % for selective serotonin inhibitors, and 21 % for tricyclic antidepressants. The
sponsor further compares this negligible difference in the reported active
treatments with the observed difference of 17 % between subjects D-02 subjects
receiving adjunctive VNS and D-04 receiving standard of care, and concludes
that the efficacy benefit demonstrated by adjunctive VNS is clinically significant.
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Comments:

+ This study is a continuation of the original PMA study and as such
contains the same design limitations identified in previous reviews by
CDRH and CDER reviewers. The absence of placebo control continues to
create difficulties in interpretation of study findings. 1 agree with the
statement made by (CDER clinical reviewer) that “any
further manipulation of the data is not useful”.

« in the clinical community there is no consensus on what constitutes TRD
and there have been more than 15 proposed definitions of this entity
(Souery et all 1999). As a consequence of multiple definitions of TRD,
different criteria for the number and types of previous failed therapies are
used which leads to difficulties in ultimately concluding that the positive
response is due to VNS therapy. This also makes comparison between
different study populations very difficult. Other differences in study
populations can also affect the meaningful comparison between different
studies and contrary to the sponsors statement, we cannot rule out the
placebo effect, research center bias etc.

« Although it is clear that sustained remission and not the response is a
desired goal of the therapy, as indicated by many guidelines for treatment
for Major Depressive Disorder (MDD) (e.g. American Psychiatric
Association 2000, Canadian Psychiatric Association 2001, American
Academy of Child and Adolescent Psychiatry, 1998), and that reported
sustained rates are high in this study, the conclusion that the 24-month
sustained remission rates are due to VNS therapy cannot be made based
on these data.

Conclusion:

< In my opinion, the data presented in the above submission do not provide
sufficient scientific evidence to establish long-term efficacy for this device.

« The presented findings are not sufficient to conclude that patient response
and remission could not improve by chance.

« Statistically significant positive long-term findings from controlled clinical
trials are necessary to establish efficacy.

Medical Officer, Epidemiology Branch
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Public Health Service

Memorandum

November 5, 2004

Mathematical Statistician

Division of Biostatistics, OSB

Statistical Review for PMA P970003/S50  (September 23, 2004), Vagus Nerve
Stimulator (VNS) Therapy System for Depression, Cyberonics, Inc.

Division of General, Restorative, and Neurological Devices, ODE
Through: Director, Division of Biostatistics, OSB

L

Introduction

The VNS system is indicated for the adjunctive long-term treatment of chronic or
recurrent depression in patients who are experiencing a major episode that has
not had an adequate response to two or more antidepressant treatments.. I have
already reviewed several previous submissions, which include the “Revised

Final Statistical Summary Review (April 29, 2004)”, “The Neurological Devices
Advisory Panel Meeting Presentations (June 15, 2004)”, among others.

This amendment submission contains several issues (responses to the FDA’s
non-approvable letter, two-year, long-term clinical data from D-01 and D-02
studies, responses to ODE Dep. Dir. ~ questions on the Panel slides, and responses
to the June 15, 2004 Panel Recommendations.” As we agreed, | have reviewed
primarily the sponsor’s newly submitted long-term 2-year D-01 and D-02
efficacy studies.

Sponsor’s Findings and Reviewer’s Comments

1. Patient Accountability and % Responders [> 50% reduction in Hamilton
Rating Score for Depression (HRSD) from baseline]

The above information is summarized in the following Table 1:

Table 1. Patient Accountability and Proportions of Responders

Category D-01 D-02 D-01 and D-02
(% Responders) | (% Responders) | (% Responders)
No. Implanted | 60 235 295
No. Evaluable | 59 205 264
No. one-year 55 181 236
(25/55 =45%) | (54/181 =30%) | (79/236 = 33%)
No. two-year 42 157 199
(18/42 = 43%) (517157 =32%) | (69/199 =35%)
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Reviewer’s Comments on Table 1 Results

A. The D-01 was designed as a feasibility study, which may not be
combined with the pivotal D-02 study due to difference in clinical sites,
response outcomes, and others.

B. The D-02 clinical data are from 22 sites; in my 9/30/2002 memo, I
stated that “A simple, direct summing of all aggregate counts of
responses/non-responses over all centers is not statistically valid.”

Appropriate statistical methods/models are required to test for
homogeneity of response proportions among centers, and if not rejected,
a statistically pooled estimate of common response proportion would be
required.

C. The sample sizes decrease significantly from date-of implant to the
one-year and two-year follow-up. The estimated response proportions
based only on the evaluable patient population are likely to be subject
to bias.

D. In my previous summary review dated April 29, 2004, for the 3-month
randomized, double-blind, parallel trial, there is no statistically
significant difference (p = 0.31; two-sided Fisher’s exact test) between
the active VNS (15% = 17/111) and the sham control groups (10% =
11/110) for HRSD-24. The current amendment fails to provide any
additional information to compare HRSD response proportions
between the active VNS and sham control groups.

E. Since the D-02 patients received both VNS and standard of care
treatment, the response proportions for D-02 patients shown in Table 1
cannot separate the true VNS effect from the combination (VNS plus
standard of care) effect. A well-designed independent control group
would be required to estimate the true VNS effect.

Primary Effectiveness Analysis (comparison of average rate of changes
(slope) or mean differences in IDS-SR between D-02 and observational
control D-04 patients) .

In my 6/15/2004 Panel presentation, I summarized the estimated mean
difference (D02-D04) in IDS-SR improvement [by repeated-measure
linear regression (RMLR) with covariates and propensity score
adjustment] at one-year follow-up, as shown in Table 2:
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Table 2. Difference (D02 — D04) in IDS-SR (Maximum score =

84) at 1-year
Covariate Sites included Estimated mean | 95% confidence
adjustment* difference interval
(D02 — D04)
None (observed | All 22 sites -6.6 (-10,-3.2)
raw data)
Covariate All 22 sites -438 (-6.3,-3.3)
adjusted 12 Overlapping | - 2.1 (-3.84,-0.54)
(RMLR) sites** (D-02
cénsored)

(* Propensity score analysis and other covariates; ** sites participated in
both of D-02 and D-04 studies)

I stated previously that clinical judgment is needed to decide whether the -
above mean IDS-SR differences and their 95% confidence intervals are
clinically meaningful to evaluate true VNS effect.

In Figure 1.3-2 (page 22 of 32, Clinical Report), the sponsor stated that
““Even if a prognostically favorable patient covariates was overrepresented
in the D-02 group, it would not by itself explain why the D-02 subjects
improved more than did the D-04 group”, after adding several patient
covariates (age, gender, and othcrs) in the RMLR model. Ido not agree
with the sponsor’s statement, since these observed patient covariates had
already been included in the sponsor’s original propensity score analysis.
Without an appropriately designed, independent, randomized, double-
blind, multi-center, controlled-trial, equal distribution of both observed
and unobserved patient covariates between the VNS and control
groups cannot be assured. It is not easy to separate the confounding effect
of increased medications and/or electroconvulsive therapy (ECT) from
true VNS effect.

In Figure 1.3-3 (page 23 of 32, Clinical Report), the sponsor provided the
difference (D02 — D04) in estimated slope (average rate of change per
month of IDS-SR, by RMLR) for 12-month follow-up data by original
analysis (-0.397 per month, or approximately -4.8 points per year of total
of 84 points), and various missing data imputation methods (both D-02
and D-04 last value carried forward (LVCF) after censoring, and others).
Since there is no gold standard with which to impute the missing data, it is
not easy to determine which of the sponsor’s newly proposed missing data
imputation methods is more clinically/statistically appealing. I do not see
similar results for two-year D02/D04 comparison.
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Conclusion

Due to the absence of an appropriately-designed randomized (by clinical site),
parallel, independent, carefully masked clinical trial, clear inference of
medication use and/or ECT during patient follow-up, and clear effect of
unmeasured patient covariates on clinical outcomes, along with questionable
prediction of IDS-SR on HRSD, questionable pooling of unbalanced, multi-center
data, and lack of pre-specified clinical utility in difference of slopes or mean
scores of D-02/D-04 comparisons, it is unclear whether the effectiveness of D-02
over D-04 patients has been statistically validated. There is no new, additional
information presented in this amendment to change the above findings.

Medical Device File
Board File
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DEPARTMENT OF HEALTH AND HUMAN SERVICES PMA-S Memo
Division of General and Restorative, and Neurological Food and Drug A_d"'i"is"atfo"
Devices . . Office of D:_wce _valuzuon
General Surgery Devices Branch, Center for Devices and Radiological Iicalth

9200 Corporate Boulevard
Rockville, MD 20850

Date: 6/22/04

To: The file

From: Medical Officer
Subject: Post-panel Memo

P970003-S050

Panel meeting: The Neurological devices panel met to discuss the PMA-S 970003-S50
on June 15, 2004. The panel deliberated on 5 FDA questions including the necessity of a
randomized study design in mood disorder treatments, the impact of concomitant
treatments on the D02/D04 comparison, the potential for placebo effect in a non-
randomized unblinded study and the final 2 questions of safety and efficacy. The panel
members (this section to be expanded once the transcript is available) agreed that a non-
randomized study design made conclusions about effectiveness challenging as did the
impact of possible placebo effects. The panel agreed that the device seemed safe, but was
split on whether efficacy was shown in answering the final question. The meeting
concluded with a vote of conditional approval 5 to 2. The conditions included changing
the labeling to include patients who have failed 4 adequate treatments instead of 2.

Outstanding safety issues: Despite the panel’s agreement that the device is safe, I
believe that safety can only be assessed as a risk/benefit ratio, and thus efficacy must also
be demonstrated. Surgically implanted devices carry known risks including infection,
need for future removal of the device, and injury to structures in and around the operative
site (specifically vagal and recurrent laryngeal nerve injury) as well as the risk of
anesthesia, which is also significant. In order to outweigh these risks, a device must
demonstrate efficacy.

Further, by the sponsor’s own admission, the long term safety of this device was not
adequately addressed by the randomized acute phase of D02. A long term assessment was
needed. However, the long term study presented (the D02 long term phase) had no
control group with which to compare safety data. This data was not collected in D04, the
selected comparison. Therefore long term safety has not been adequately addressed in the
PMA.

Additionally, the issue of safety was based partially on the safety profile of the same
devices use in epilepsy. Review of the MDR database by OC has revealed an increase in
the reports of sudden death since a letter was sent to the sponsor warning them about
under reporting of adverse events in 2001. An investigation into this increase in death
MDR’s well as the clinical data the sponsor has used to support the findings that these
death are not device related is underway. Until this investigation is complete, this remains
an unanswered safety concern with the use of this device.

Outstanding efficacy issues: During panel deliberations (this section to be edited when
transcript is available) several panel members indicated that they felt efficacy was not
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adequately demonstrated by the non-randomized study design. They felt, however, that
the device could be labeled for use in patients only after all other therapies that have been
proven effective based on'rigorous study designs were exhausted. The CRF 860.7(e)(1)
states that for a device to be approved there must be reasonable assurance of efficacy. In
their vote, the panel chose to vote for conditional approval based on an unmet need
despite a lack of efficacy. The burden of proof of efficacy is not variable based on the
need of a patient population in which it is too be applied. The sponsor admitted that a
prospective, randomized, long-term trial was now feasible. They however attempted to
persuade the panel by claiming that 36000 patients would die during the three years that
it would take to complete such a trial. The data provided in the PMA do not support a
decreased rate of suicide in the treated patients compared to the control population (D04).
Therefore it is not unethical to conduct an appropriate trial, but is unethical to approve the
implantation of a device who’s efficacy is unproven.

The sponsor repeatedly claimed that the placebo effect was not a factor in the
differences seen between D02 and D04 outcomes because placebo effects were minimal
in TRD and diminished rapidly. Their own data set suggests otherwise, since the sham
group of the acute study had a 10% response rate at 3 months, indicating that the actual
placebo responder rate in TRD as 10% and persisted for 3 months time. The difference
between responders for IDS-SR in the D02/D04 comparison was 10% (22% vs 12%) and
17% for the HAM-D (30% vs 13%). Thus these differences are similar to the placebo
response seen in the acute phase. When the data is censored to account for concomitant
antidepressant treatment changes in D02 the responder rate (HAM-D) drops to 16% for
the D02 group vs 13% for the D04. At this point the expected placebo rate of 10% is
greater than the difference between the two groups. Thus one can reasonably conclude
that the differences between the treatment and control groups in this long-term study
could be completely due to placebo effects and concomitant antidepressant treatment
changes. Given this uncertainty about whether any of the effect was due to the treatment

_tself, a new, prospective, randomized trial is necessary prior to approval of this invasive
treatment.

Recommendation: I recommend this application is not approvable. The sponsor has
failed to show a reasonable assurance of efficacy. While the panel was swayed by
emotional pleas and was made to feel responsible for future suicides of patients with
TRD should this device not be approved, the sponsor failed to provide adequate data to
support the efficacy of this device in the treatment of chronic, resistant depression.
Despite the sponsor’s attempts, the issues of placebo effect, concomitant antidepressant
treatment changes, and difference between the treatment and observational control groups
remain potential factors in the observed benefit of the device.

This device represents a treatment for depression that should be viewed as no
different that any drug labeled for depression, thus the requirement of a prospective,
randomized, placebo controlled, double blinded trial should be applied equally to this
device as it is to drug therapies.

Medical Officer
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Division of General, Restorative, and Neurological Devices
Restorative Devices Branch

9200 Corporate Boulevard HFZ-410

Rockville, MD 20850

(301) 594-1296

Date: 01/06/05
To: FILE
From: , PMA Team Leader

Subject: Revxew Memo for P970003/S050/

Introduction

The following is a final review memo of activities related to P970003 Supplement 50,
including comments on data submitted in Amendment  (Sponsor response to August 11
2004 not approvable letter), requesting FDA approval of the Vagus Nerve Stimulation
(VNS) therapy system for the adjunctive long-term treatment of chronic or recurrent
depression for patients over the age of 18 who are experiencing a major depressive
episode that has not had an adequate response to four or more antidepressant treatments.

Sponsor
Cyberonics, Inc.

Device Description

The VNS Therapy System consists of an 1mplantable VNS Therapy Pulse Generator, the
VNS Therapy Lead and the external programming system used to change stimulation
settings. The pulse generator is an implantable, multi-programmable pulse generator that
delivers electrical signals via the lead to the left vagus nerve. The external programming
system includes a programming wand, the Model 250 programming software, along with
a compatible computer. The software allows a physician, with the programming wand
placed over the implanted pulse generator, to identify, read and change device settings.

Recommendation

LNot Approvable 4]

ODE REVIEW ACTIVITIES

August 11 2004 FDA transmits to the Sponsor a Not Approvable Letter

On August 11 2004, a not approvable letter was sent to the Sponsor that included the
following issues (verbatim):
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Safety

There are safety concerns associated with the use of your device, including known risks
related to implantation or stimulation, including serious adverse events such as
asystole/bradycardia and vocal cord paralysis. In addition to known safety concerns,
worsening depression was reported as a serious adverse event during the long-term D02
study. Without comparison to a control population, we are unable to determine whether
your device places patients at increased risk for this event. As a result, we believe you
have not provided a reasonable assurance that the probable benefits to health from use of
the device for its intended uses and conditions outweigh the risks associated with its use.

Effectiveness

A chief limitation of the long-term pivotal D02 clinical study, observational control D04
study comparative analysis was that the data were not derived from a randomized subject
data set, but rather a comparison of outcomes from an investigational device study and
observational control study. As a result, our ability to make meaningful conclusions from
the data you provided was affected by the following limitations:

a.  Failure of the randomized, controlled pivotal D02 acute study to reach its
primary efficacy endpoint.

b. Potential bias of a non-randomized data set in the long-term D02, D04
comparative analysis that could reasonably affect the clinical outcomes reported
in your study.

c. Potential bias of unmeasured patient variables in the long-term D02, D04

comparative analysis that could reasonably affect the clinical outcomes reported
in your study.

d. Potential bias of unmasked ratings in the long-term D02, D04 comparative
analysis that could reasonably affect the clinical outcomes reported in your study.

e. Potential bias of research centers having more interest in the treatment study (the
pivotal D02 study) rather than the naturalistic, observational control study (the
D04 control study) that could reasonably affect the clinical outcomes reported in
your study.

f.  Potential bias of patient expectation of participating in an investigational study
for a new therapy versus the expectation of participating in an observational,
control study that could reasonably affect the clinical outcomes reported in your
study.
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g. Inability to distinguish the improvement attributable to VNS therapy from the
improvement attributable to a placebo response in the long-term D02, D04
comparative analysis.

h. Inability to distinguish the improvement attributable to VNS therapy from the
improvement attributable to concomitant antidepressant treatments in the long-
term D02, D04 comparative analysis.

The letter also requested the Sponsor provide clinical data from a new, scientifically
sound, randomized, controlled study, which addresses concomitant treatment use and
includes adequate safety assessments in both the treatment and control group.

September 10 2004 Sponsor submits Treatment IDE

On September 10 2004, the Sponsor submitted a Treatment IDE supplement
(G980099_S60). FDA granted approval of the Treatment IDE supplement on October 15
2004. Please see administrative file G980099 for further information.

September 23 2004 Sponsor submits Amendment  to Address Not Approvable
The Sponsor submitted Amendment  to FDA to address the deficiencies listed in the

not approvable letter dated August 11 2004 containing the following:

a. A discussion of the safety and effectiveness concerns contained in FDA’s August
11 2004 not approvable letter

b. Two-year, long-term clinical data from the D-01 and D-02 studies;

c. A copy of the September 7 2004 responses submitted to 00 oep. cin. o during the
informal PMA-S appeal process;

d. Responses to the June 15 2004 Neurological Devices Panel recommendations
regarding conditions of approval including labeling for Physicians and Patients;
and

e. Additional literature.

FDA Review of Amendment

a. A discussion of the safety and effectiveness concerns contained in FDA’s August
11 2004 not approvable letter

Sponsor Responses to Not Approvable Letter Deficiencies Re Safety

To address safety concerns, the Sponsor reports safety risks are modest, well
characterized, and adequately described in the FDA approved labeling for the
VNS Therapy System. Since there exist known risks of using a long-term
implantable device and considering the Sponsor conducted a well controlled study
that failed to significantly demonstrate effectiveness along not only the primary
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efficacy endpoint (Hamilton Rating Scale for Depression [HRSD]), but along
several secondary, standardized patient assessment tools (Montgomery Asberg
Depression Rating Scale [MADRS], Clinical Global Impression [CGI], Quality of
Life SF36 [SF36]), except for the Inventory of Depressive Symptomatology-Self
Rating [IDS-SR], any safety risk associated with using a long-term implant, in the
absence of a reasonable assurance of effectiveness data, is excessive. The
absence of a control group for a long-term implant is troublesome (by itself) and
without a control population, one cannot accurately assess any increased risks of
using the device for this indication. To address observed risks during the study,
the Sponsor has provided safety data from a different pathology (epilepsy) and
extrapolation data to assess other serious adverse events (i.e., worsening
depression by using the hospitalization records from the observational, control
D04 population). Use of safety data from epilepsy, although supportive, cannot
predict the safety profile for severely depressed patients, also referred to as
treatment-resistant depression (TRD). Epilepsy and TRD are separate and
pathologically distinct neurological entities. Hospitalization records, although
supportive, cannot address the occurrence of worsening depression in their control
patient population. Finally, the observation of worsening depression, in'the
treatment group, may suggest a lack of efficacy of the device. i

Sponsor Responses to Not Approvable Letter Deficiencies Re Effectiveness

To address effectiveness concerns, the Sponsor reports comparative analyses not
derived from a randomized subject data set, but rather comparison of outcomes
from an investigational device study and observational control study. The
Sponsor states the improved outcome in patients implanted with the VNS System
is due solely to use of the device and limitations associated with the trial design of
the studies are unlikely to account for the differential outcomes observed between
D02 (VNS) and D04 (observational control group). From a scientific standpoint,
it is well established that in the absence of a randomized, controlled study, basic
clinical trial design concerns exist including basic limitations such as sites,
patients, and physicians not randomly assigned tg.two different study groups.
Two benefits are expected from randomization: unbiased allocation of treatment,
because of easier concealment of the allocation scheme, and application of
statistical theory on the basis of random sampling. More importantly,
randomization becomes even more important when discussing psychiatric mood
disorders (for reasons further discussed below). Although the definition of valid
scientific evidence includes evidence from well-controlled investigations,
partially controlled studies, studies and objective trials without matched controls,
well-documented case histories conducted by qualified experts, and reports of
significant human experience with a marketed device, from which it can fairly
and responsibly be concluded by qualified experts that there is reasonable
assurance of the safety and effectiveness of a device under its conditions of use
(CFR 860.7), it is well established that mood disorder studies pose additional
challenges due to natural history of the disease and the large, variable placebo
response rates that could reasonable account for response rates when assessing a
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novel intervention (also discussed below), thus should be studied under
randomized controlled environments.

The Sponsor also discussed specific effectiveness deficiencies noted in the not
approvable letter.

e Failure of the randomized controlled pivotal D02 acute study to reach its

primary efficacy endpoint

The Sponsor reports although the randomized, controlled pivotal D02 acute study
failed to reach its primary efficacy endpoint, a secondary endpoint did
demonstrate statistical significance. The Sponsor also reports numerical
significance of other analyses. The primary efficacy endpoint for the D02 study
was the percent responders based on the HRSD score from baseline to acute phase
exit in the evaluable population. Unfortunately, of the 111 observed treatment
group subjects, 17 (15%) were responders at acute phase exit (Visit 9), compared
with 11 of 110 observed sham treatment control subjects (10%). The number of
responders in the treatment group was not significantly greater (p=0.238) than the
number of responders in the sham treatment control subjects. The study failed to
significantly demonstrate effectiveness along several secondary patient
assessment tools (MADRS, CGI, SF36), except for one assessment tool (IDS-SR).
The acute study was the only well controlled study submitted to FDA for review
and VNS treatment failed to demonstrate a significant improvement beyond
standard of care along the primary measure of effectiveness. The outcome of the
acute study remains an issue in determining whether the Sponsor has submitted
sufficient data to establish a reasonable assurance of effectiveness.

* Potential bias of a non-randomized data set in the long-term D02, D04
comparative analysis that could reasonably affect the clinical outcomes
reported in your study” :

The Sponsor reports a propensity adjustment strategy to address the potential bias
of a non-randomized data set in the long-term D02, D04 comparative analysis.
However, not all baseline prognostic covariates were equivalent including the
percentages of subjects who had ECT (VNS patients had more ECT treatment)
and number of lifetime episodes (D04 patients had more). The Sponsor claims
these differences probably off set one another. No references have been provided
regarding whether ECT treatment and number of lifetime episodes “off set” one
another. As noted at the June 15 2004 panel meeting, despite the extraordinary
analyses presented by the sponsor, attempting to demonstrate that the baseline
observed differences and other characteristics that might affect the nature of the
patients that were entered into the two arms were no different, there were differences
observed. Thus, one cannot replace the concept of randomization, especially for all
of the variables that were either not measured or not considered when comparing the
investigational study and observational control study.

¢ Potential bias of unmeasured patient variables in the long-term D02, D04
comparative analysis that could reasonably affect the clinical outcomes
reported in your study
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The Sponsor reports it is unlikely that unmeasured covariates affected clinical
outcome. While it is true that a randomized, controlled study may not evenly
distribute patient variables equally between treatment arms, the use of a
prospective, randomized, controlled trial with standardized outcome tools and
independent assessments is an important study design from a scientific standpoint,
and should not be easily dismissed based on the unmet need of a patient
population or lack of effective therapies. As reported in the FDA Clinical Review
Memo presented at the June 15 2004 panel meeting, in the D02, D04 comparative
analysis,; a statistical propensity adjustment strategy is not able to address
problems of potential bias due to other unmeasured patient variables including
past thyroid dysfunction, neurotic pre-morbid personality, and familial
predisposition for affective disorder, multiple loss events, or socio-cultural level
(Souery et al., 1999). Furthermore, additional unmeasured patient variables (not
mentioned previously) including individuals with fewer interpersonal or economic
resources with possibly higher levels of objective stress, poorer social supports,
and/or a grater risk of noncompliance (Thase and Rush, 1995) can also bias
treatment outcomes, and best be addressed with a randomized, controlled design.

+ Potential bias of unmasked ratings in the long-term D02, D04 comparative
analysis that could reasonably affect the clinical outcomes reported in your
study

« Potential bias of research centers having more interest in the treatment
study (the pivotal D02 study) rather than the naturalistic, observational
control study (the D04 control study) that could reasonably affect the
clinical outcomes reported in your study

* Potential bias of patient expectation of participating in an investigational
study for a new therapy versus the expectation of participating in an
observational, control study that could reasonably affect the clinical
outcomes reported in your study

The Sponsor addressed effectiveness concerns outlined above as insignificant.
However, a significant difference in patient enrollment occurred as demonstrated
by patient enrollment into either the VNS study or the observational, control D04
study. First, the majority of D04 subjects enrolled after D02 was closed. Second,
overlapping sites usually screcned and offered patients enrollment into D02 prior
to erwollment into D04 (D02 offered a new treatment as opposed to standard of
care). Although both Study D-02 and D-04 were available to enroll subjects at
similar time periods, almost all D-04 subjects enrolled into the study after D-02
was closed for enrollment. Only 10 D-04 subjects enrolled while D-02 was open;
sites were more focused on the treatment study (D-02) rather than the naturalistic,
observational study (D-04). During the period of time when nine overlapping
sites (sites able to simultaneously enroll D-02 and D-04 subjects) are analyzed,
the Sponsor estimates there were 49 enrolled D-02 subjects who could have
enrolled into the D-04 study (patient were interested in enrollment into an
investigational study). Patients who did not meet D02 entry criteria or who
decided they were not interested in D02 were then offered entry into D04. After
D02 closed, clinical sites had a pool of subjects interested in D02 that were also
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eligible for D04. Subjects that could not enroll in D02, these are the subjects that
were typically enrolled into D04. Thus, patient expectation for participating in an
investigational study for a new therapy may have been greater than the
expectation of participating in an observational, control study. Third, outcome
assessors were not blinded to treatment assignment and could have biased the
results in favor of the VNS therapy group. Fourth, while the Sponsor has
provided videotape assessments of D02 study subjects (VNS patients), no
videotape assessments were provided for the observational, control group
(observational control patients). And fifth, while self reports could corroborate
clinician rated scales, the correlation value associated with self report assessments
and clinician rated scales were marginal (see statistical analyses).

« Inability to distinguish the improvement attributable to VNS therapy from

the improvement attributable to a placebo response in the long-term D02,

D04 comparative analysis
The Sponsor claims the naturalistic history of the course of illness of patients with
TRD argues against a placebo response as a reason for differential outcomes in
the long-term D02, D04 comparative analysis. First, there is very little published
literature on the placebo response in TRD. The only publication presented upon
TRD placebo response (Thase and Rush, 1995), suggests placebo response rates
(without specifying length of response) in the absence of well established
published literature. Second, the long-term D02, D04 comparative analysis was
not a well-controlled study. The only well controlled study conducted was the
acute D02 phase and which reported that the number of TRD responders in the
treatment group was not significantly greater (p=0.238) than the number of
responders in the sham treatment TRD control subjects. By comparative
estimates, the modest clinical outcome (across several validated psychiatric

measurement scales including the HRSD and MADRS) was largely a placebo
response.

e Inability to distinguish the improvement aftributable to VNS therapy from
the improvement attributable to concomitant antidepressant treatments in
the long-term D02, D04 comparative analysis

The Sponsor unblinded the acute phase of D02 (IDE G980099) in 2002. The
efficacy results did not demonstrate a statistically significant difference between
responders (defined as >50% improvement in HRSD total score from baseline to
acute phase exit) in the treatment (17/111) arm and sham treatment control
(11/110) arm. Despite the failed randomized, controlled outcome, the Sponsor
claimed a pattern of increasing treatment effect over time, and suggested that the
full antidepressant effect of VNS Therapy might take longer (for an effect).
Continuing to follow patients implanted with VNS Therapy long-term, both the
protocol for the D02 long-term phase and the protocol for the D04 study
permitted the use of antidepressant therapies (drugs and ECT) other than VNS
therapy; neither study specified any criteria for the added or increased use of
concomitant (i.e., non-VNS) antidepressant treatments over long-term follow-up
(12 months), other than permitting its use. To further examine the impact of
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concomitant antidepressant treatments upon long-term outcomes, the Sponsor
provided an asymmetric analysis using the primary repeated measures linear
regression analysis of the Inventory of Depressive Symptomatology-Self Report
(IDS-SR) scores after censoring the D-02 subjects’ scores for concomitant
antidepressant treatment changes (i.e., the subject’s last IDS-SR score before the
concomitant antidepressant treatment change was used for subsequent assessment
points, a last-observation-carried-forward approach). The primary efficacy
analysis between D02 and D04 outcomes reported a statistically significant
difference (p<0.001) in the estimated IDS-SR raw scores per month between D02
and D04 at 12 months (-0.397 estimated average difference per month). If a
subject added or increased a concomitant antidepressant treatment (medication or
ECT), and their subsequent IDS-SR scores were not used (a censored analysis
employing a last-observation-carried-forward approach), the difference observed
in the estimated [DS-SR raw scores per month between the D02 and D04 was not
statistically significantly different (p>0.05) from standard of care. When a
censored analysis employing a last-observation-carried-forward approach was
employed to remove any bias of concomitant treatments, these results suggested
patients treated with VNS experienced no increased treatment effect or advantage
beyond the treatment effect received under standard of care.

Two-year, long-term clinical data from the D-01 and D-02 studies;

Follow-Up Two Year Clinical Data on VNS Patients

The Sponsor has also provided categorical clinical data of patients implanted with
VNS Therapy Systems up to two-years (not previously presented in the original

PMA application). The Sponsor suggests response and remission rates that are 1)

similar between VNS Therapy studies, 2) improved or maintained over time, and

3) are clinically meaningful for treatment-resistant depression. From a scientific

standpoint, there are several concerns with this data set including the following:

¢ August 11 2004 Deficiencies Have Not Been Addressed
The submission of additional follow-up cannot address the deficiencies presented
in the not approvable letter dated August 11 2004. The concerns of a comparative
analysis in the absence of a randomized subject data set, but rather a comparison
of outcomes from an investigational study and observational control study is
problematic. As stated previously, from the Division of Neuropharmacological
Drug Products, further manipulation of the original clinical data (i.e., additional
follow-up, sustained response, literature comparisons, medication changes, model
sensitivity, and censoring modeling: new analyses) is without merit, considering
the basic design flaws from which the data was originally collected.

e Lack of a Placebo Control Group
The long-term follow up of patients in the absence of a control group is
troublesome. The clinical characteristics of participating in an investigational
study with a novel device, which includes considerable evaluation and attention
and creates high expectations for improvement, render trial participants
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particularly likely to improve with placebo (Sacks et al., 2003). Results presented
in the original PMA submission confirm a placebo response, in at least the well
controlled acute D02 phase. The addition of a control group (placebo controlled
trial) long-term would enable one to determine whether improvement is
attributable to use of VNS or for other reasons (i.e., medical management). This
consideration is important considering the failure of the acute phase.

¢ Different VNS Outcomes Across VNS Studies
The difference between the outcomes in D01 (an open label, non-randomized,
uncontrolled feasibility short-term and long-term study, including unrestricted use
of concomitant treatments) and D02 (a randomized, controlled short-term study,
including restricted use of concomitant treatments, and an open label, non-
randomized, uncontrolled long-term study, including unrestricted use of
concomitant treatments) suggest that trial design may have an impact upon
psychiatric outcomes.

¢ Different Scheduled Follow-Up Across Studies
During the long-term phase, all patients implanted with a VNS Therapy System
(D02) had scheduled follow-up evaluations at months 3, 6, 9, and 12 (Table 8.1.0-
2, original PMA application). VNS Therapy patients had Hamilton Rating Scale
Depression assessments (HRSD), Montgomery Asberg Depression Rating Scale
(MADRS), and Inventory of Depressive Symptomatology-Self Report (IDS-SR)
assessments, including scheduled monthly assessments up to 12 months; Clinical
Global Impression (CGI) assessments, including scheduled monthly assessments
beginning at 6 months up to 12 months; and other quality of life assessments
including, a 6 month, 9 month, and 12 month assessment. In contrast,
observational control patients (D04) had 4 scheduled follow-up visits (with
assessment batteries) during the first 12 months (Table 8.1.0-2, original PMA
application), and it is unclear the extent of follow-up provided after 1 year.
Because the observational control D04 patients experienced significantly different
scheduled follow-up (in comparison to VNS patients), it is unclear whether
“control” patients were treated differently than implanted patients. The lack of
standardized scheduled follow-up care in the observational, control group (D04)
is troublesome and may suggest additional limitations in the comparative analysis
between the D02 study and the observational control D04.

» Literature demonstrates severely depressed patients can improve
In Trivedi et al. (2004) the investigators compared clinical outcomes in patients with
major depressive disorder during 12 month algorithm-guided treatment (ALGO)
compared with treatment as usual (TAU). All patients improved during the study, but
ALGO patients had significantly greater symptom reduction on the IDS-Clinician
Assessment and IDS-SR during the first 3 months, compared with TAU. Both groups
also continued to improve during the subsequent 9 months. These results are
significant for a number of reasons and raise the question in the VNS studies of
whether one can attribute the durability of the 3-, 12-, and 24-month outcomes in
VNS patients to the effectiveness of the VNS Therapy System. First, the impact of
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ALGO compared with TAU was largely accounted for by patients with severe and .
very severe baseline scores. These results suggest that severely depressed patients in
particular can improve when treated with medical management. Second, although all
study participants provided demographic and medical history at baseline and during
outcome assessments every 3 months for at least 12 months, ALGO identified critical
decision points (e.g., weeks 4, 6, 8, 10, and 12) for each medication when revisions in
treatment strategies or tactics were to be undertaken based on degree of symptom
change and side effect burden, a procedure that indicates how patients are managed
(i.e., follow-up schedule) may influence outcome. Third, Trivedi et al. (2004)
reported patient response rate outcomes (ALGO patients) at 3 months (22/115[19%])
and 12 months (23/78[30%]). Response rates between treatment groups reported in
Trivedi et al. (2004) appear similar to VNS response rates between treatment groups
at 3 months (48/264[18%]) and 12 months (79/236[34%]).

A copy of the September 7 2004 responses submitted to opE bep. ciin. Dirduring the
informal PMA-S appeal process; and

Responses to questions during the informal PMA-S appeal process

On September 7 2004 the Sponsor provided responses to questions from ODE Dep.
Clin. Dir. .on the Panel Slides and the August 17 2004 ODE Presentation Slides. A
copy of the responses was included in Amendment 11.

- Responses to the June 15 2004 Neurological Devices Panel recommendations
regarding conditions of approval including labeling for Physicians and Patients

Sponsor Responds to Conditions of Approval

The Sponsor provided responses to the panel recommendations (conditions of
approval) identified at the June 15 2004 Neurological Devices Panel meeting
including revised indications for use, Physician manual labeling, and Patient
Manual labeling. However, the Sponsor responses are unable to address the
following:

» Indications for use is an issue
[t is unclear whether the indications for use (adjunctive long-term treatment of
chronic or recurrent depression for patients over the age of 18 who are experiencing a
major depressive episode that has not had an adequate response to four or more
antidepressant treatments) are appropriate. The recommendations of the June 15
2004 Neurological Devices Panel reserving VNS for patients who have failed several
antidepressant treatments (4+) do not agree with patient responder baseline
characteristics.in published literature (Sackeim et al., 2001), which reports VNS is
more therapeutic in low to moderately depressed patients (not severely depressed);

e Labeling is an issue
It is unclear whether the instructions for use are sufficient. The Sponsor has not
defined when VNS therapy system has a treatment effect, nor has the Sponsor
determined the necessary dosage for safely and effectively treating patients;

10
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November 10 2004 Review Team Meeting to discuss Amendment

Please see November 10 2004 Review Team Meeting Minutes for further information.
Subsequently, the Review team briefed the ODE Director on November 16 2004
regarding their review of the application, including the latest amendment  and the
Center Director on November 19 2004 regarding their review of the application,
including amendment The review team recommended upholding the not approvable
decision based upon scientific, clinical, and regulatory deficiencies.

December 1 2004 FDA Clinical Staff meet with the Sponsor

On December 1 2004, CDRH Center Director and FDA clinical staff]
including met with the Sponsor’s
clinical staff, including

the Sponsor’s statistical staff, including the Sponsor’s legal
staff, including , and the Sponsor’s management staff, including Mr.

, to discuss the deficiencies listed in the not approvable letter dated August
11 2004. The Sponsor presented clinical data from their existing studies to address the
deficiencies listed in the not approvable letter dated August 11 2004. FDA staff
presented the rationale for why clinical data from existing studies cannot address the
deficiencies listed in the not approvable letter.

December 8 2004 CDRH Director Post-Sponsor Meeting )

On December 8 2004 the review team briefed the Center Director of their assessment of
the December | 2004 meeting with Sponsor. The review team recommended upholding
the not approvable decision based upon scientific, clinical, and regulatory deficiencies.

COMPLIANCE ACTIVITIES
Please see Tab 7-QSR (GMP) for a complete summary of compliance activities.

On December 22 2004 the Dallas District Office of Compliance issues a compliance
warning letter in response to an inspection that revealed that devices were adulterated
within the meaning of Section 501(h) of the Act, in that the methods used in, or the
facilities or controls used for their manufacturing, packing, storage, or installation are not
in conformance with the Current Good Manufacturing Practice (CGMP) requirements of
the Quality System (QS) Regulation for medical devices, as specified in Title 21, Code of ~
Federal Regulation (CFR), Part 820.

BIORESEARCH MONITORINC ACTIVITIES
Please see Tab 8-BIMO for a complete summary Qf bioresearch monitoring activities.

The Division of Bioresearch Monitoring (DBM) reviewed and evaluated the
establishment inspection reports (EIRs) for the sponsor and two (2) clinical investigators

11
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;and .) Ofthe 28 subjectsat

site (14 each in studies D-02 and D-04), 6 files were reviewed in depth, and 7
discrepancies between source data and the data on the case report forms (CRFs) were
noted. Personnel attributed these to transcription errors. This high percentage of
discrepancies, combined with the fact that a number of source documents were also
missing, suggests inadequate monitoring and/or data auditing. Discussions with the lead
reviewer in this regard revealed that data discrepancies were also noted between tables in
the PMA supplement. DBM suggests that it is the sponsor’s responsibility to assure us
that the data submitted in support of this supplement is reliable, most probably by use of
a third party auditor to certify accuracy. A final decision in this regard awaits discussion:
with the ODE Integrity Officer and the ODE Division management.

On December 10, 2004, the Division of Bioresearch Monitoring issued a Warning Letter
to , clinical investigator, NIH, Bethesda, Maryland for failure to:
submit progress reports to the institutional review board, ensure that the investigation was
conducted in accordance with the conditions of FDA regulations and IRB approval,
conduct the study according to the protocol, and failure to document informed consent.

RECOMMENDATION

Treatment-Resistant Depression (TRD) is a term used to define patients who repeatedly
respond poorly to medical therapy. TRD . is a serious, costly, devastating psychiatric
disorder that has a large emotional and financial burden upon the patient and family
members. Currently, no FDA approved or standard treatment approach exists to manage
patients who have failed multiple drug treatments of adequate dose and duration.
Unfortunately, the majority of open-label feasibility studies (D01, D03, D04) presented to
FDA have not been randomized, controlled studies, and the one randomized, controlled
study (acute D02 clinical study) comparing VNS Therapy to standard of care failed to
reach its primary efficacy endpoint (HRSD), as well as failed to reach statistical
significance on several secondary endpoints (MADRS, CGI, SF36). In addition, control
safety data was not systematically collected long-term. The one patient assessment tool
(IDS-SR) that did demonstrate statistical significance suffers from the potential of a false
determination of efficacy, in the absence of a correlation with validated, standardized
psychiatric measures of effectiveness. The revised primary efficacy comparison of the
pivotal D02 clinical study to the observational D04 control study (aftér the acute study
failed to reach its primary efficacy endpoint) also has a number of deficiencies, including
the chief limitation that the data were not derived from a randomized subject data set, but
rather a comparison of outcomes from an investigational study and observational control
and significantly different management of patients during the first 12 months. In the

presence of the above listed deficiencies, it is puzzling what conclusions can be drawn
from the studies collectively.

The use of a prospective, randomized, controlled trial with standardized outcome tools
and independent objective outcome tools is an important study design, and should not be
dismissed based solely on the unimet need of this patient population for effective

12
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therapies. One of the tasks of randomization is obtaining two study groups that are not
significantly different from each other. Not only are there significant differences in
baseline psychiatric characteristics between the primary efficacy comparative analyses
between D02 and D04 (in this non randomized data set), there also exists other patient
variables that have not even been measured and significant differences in patient
management, scheduled visits, and follow-up. The randomized controlled trial design is
very time consuming and expends a great deal of resources. Nevertheless, the value of
such studies is such that they can serve as the gold standard for medical practice,
replacing the current data set, including a failed pivotal acute study and a series of non-
randomized, uncontrolled open-label comparative analyses.

From a scientific standpoint, there are several serious limitations to the clinical data set
submitted that the Sponsor cannot address, other than by providing data from a new,
_scientifically sound, randomized, controlled study, which addresses concomitant
treatment use and includes adequate safety assessments in both the treatment and control
group (new clinical trial designs have been suggested earlier in the review memo). Any
proposed mood disorder therapy would need to have evidence to establish effectiveness
and safety for FDA approval. I recommend the VNS Therapy System not be approved
for the proposed indications for treatment-resistant depression, based on the belief that
the Sponsor has not scientifically demonstrated a reasonable assurance of safety or
effectiveness, nor adequate indications or instructions for use.

Team Leader Concurrence:, e _el.lo.oby

Branch Chief Concurrence: ] Z/ 0/ o<

!/ [0/0(

Deputy Division Director Concurrence: -

Division Director Concurrence: . 4,/ / 0/ OS{
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Memo to File

From: 'CDRH Director

Date: Jupe 12, 2005

Cyberonics VNS System for Treatment Resistant Depression
PY70003/S50

INDICATIONS:

The VNS Therapy System is indicated for the adjunctive Jong-term treatment of chronic
or recurrcnt depression for patients 18 -ycars of age or older who are expeticneing a major
depressive cpisode that has not had an adcquate response to four or more adcquate -

antideprcssant treatments.

DEVICE DESCRIPTION:

The VNS Therapy System used for vagus nerve stimulation (VNS), consisis of the
implantable VNS Therapy Pulse Generator, the VNS Therapy lead and the cxternal
programming system used to change stimulation settings. The pulse generator is an
implaptable, multiprogrammable, pulse generator that delivers electrjcal signals to the
vagus nerve. The pulse generator is housed in a hermetically scaled titanium case and is
powercd by a-single battcry. Elecirical signals are-transmitled from the pulse gencrator to
the vagus nerve by the lead. The lcad and the pulsc gencrator make up the implantable
portion of the VNS Therapy Systcm. . The external programming system includes a
programming wand, the Model 250 Programming Software, and a compatible computer.
‘The software allows a physician, with the programming wand placed over the implanted

pulse generator, to identify, read and change device settings.

ADMINISTRATIVE HISTORY:

2003
e 27-Oct PMA received
e 3-Dcc Filing Mccting
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2004
e 26-Jan ODJ: Dircctor Bricfing Meeting (Decision to issue Major
Decficiency letter)
e 4-Feb Day 100 Mceting
e 1-Mar FDA Major Deficiency Letter Issued
» 9-Mar IFDA Cyberonics Conference Call to discuss Deficiency lctter
e 29-Mur Response to 3/1/04 Major Dcficiency letter
e 15-Jun Pane) Meeting .
e 11-Aug Not Approvable Icttcr issued
= 30-Aug Center Director  discussion of options for Cyberonics (Treatment
. IDE)
e 23-Sep Response to 8/11/04 Not Approvable letter
e 1-Dcc CDRH and Cybcronics scientific staff and advisors meeting
2005
e 2-}eb CDRH Issucs Approvablc letter
s 11-Mar Response to 2/2/05 Approvable Ictter

Summary of Safcty and Effectiveness Data:

Feasibility Study D-01

D-01 was an open-label, nonrandomized, single arm, multicenter, 60-paticnt study of’
VNS in trcatment-resistant major depression. The study included an acute 12-week phase
as well as a subsequent long-tcrm follow-up. Patients were required to maintain a stable

antidcpressant medication regimen during the acute phasc of the study.

‘The most commonly reported trcatxﬁcnt—emetgcnt adverse events, rcgardless of’
relationship 1o stimulation (in ordcr of frequency) were: voice alleration (75%), neck pain
(32%), depression (27%), headache (27%),'dyspnca (23%), dysphagia (18%), increased
cough (17%), nausca (15%), dyspepsia (12%), and dizziness (10%). Seventy-scven (77)
events in 38 subjects were rated as-serious (10 in acute phasc and 67 in long-tcrm follow-

up) including 34 reports of worscning depression and 12 suicide attempts or overdose,

Fifty-nine of the 60 subjects completed the 12-weck acute phase and were available for

evaluation of cffcctiveness. Primary cfficacy analysis of the 28-item Hamilton Rating
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Scale for Depression (HRSDzg) at the end of this phase showed 18 (31%) of the 59
evaluable subjects met responsc criteria (> 50% reduction in score as compared to .
bascline), In addition, 25 of 55 (45%) were responders aftcr one year, and 18 of 42 (43%)
after two years. Furthermorc, after onc year of stimulation, 13 of thc 18 acute responders
(72%) maintaincd their response and J2 of the acute non-responders (29%) became
responders. Of the subjects included in the evaluable population, 15%, 27% and 21%
reached remission (HRSD2; < 10) at 12 wecks, 1 year, and 2 years, respectivcly.

Pivotal D-02 Study and D-02/D-04 Comparison Study

A yivotal clinical trial of 235 subjects (D-02) was conducted by the sponsor to evaluate
the safety and effectiveness of the devicc for the intcnded use. The number (and
percentage) of subjects reporting un adverse event during the 0-3 month period and
during the 9-12 month period is depicted in [able 1 below.

Table 1 — Adverse Evepts Associated With VNS Therapy at 0-3 Months and 9-12

Months
Adversc Event 0-3 Months (N=232) | 9-12 Months (N=209)
Voice Alteration 135 (58.2%) 113 (54.1%) -
Increased Cough 55 (23.7%) 13 (6.2%)
Neck Pain 38 (16.4%) 27 (12.9%)
Dyspnea 33 (14.2%) 34 (16.3%)
Dysphagia 31 (13.4%) S (4.3%)
Paresthcsia 26 (11.2%) 9(4.3%)
Laryngismus 23 (9.9%)- 10 (4.8%)
Pharyngitis 14 (6.0%) 11 (5.3%)
Nausea 13 (5.6%) 4 (1.9%)
Pain 13 (5.6%) 13 (6.2%)
Headache 12 (5.2%) 8 (3.8%)
Insomnia 10 (4.3%) 2 (1.0%)
Palpitation 9 (3.9%) 6 (2.9%)
Chest Pain 9 (3.9%) 4 (1.9%)
‘Dyspepsia 8 (3.4%) 4 (1.9%)
{Iypertonia 6 (2.6%) 10 (4.8%)
Hypesthcsia 6 (2.6%) 2 (1.0%)
Anxiety 5 (2.2%) 6 (2.9%)
Ear Pain S (2.2%) 6 (2.9%)




221

Accidental Injury, Breast CA, Wound Inlection,
Surgical Procedure, Enlarged Uterine Fibroid,
Cholelithiasis - .

Eructation 4 (1.7%) 0

‘Diarrbea 4 (1.7%) 2 (1.0%)

Dizzincss 4 (1.7%) 3 (1.4%)

Incision Sitc Reaclion 4 (1.7%) 2 (1.0%)

‘Astbma -4 (1.7%) 3 (1.4%)

Device Site Reaction 4(1.7%) 0

Device Site Pain 4(1.7%) - 2(1.0%)

Migraine Headache 4(1.7%) 2 (1.0%) B
In the D-02 Jong-tcrm phase there werc 96 SAE. These events are shown in Tablc 5 -
below. SAE in the Fong-Term Phasc of D-02

Table 5 — Serious Adverse Events in Long-Term D-02
"Event ) # of Events | # Subjecty
Worsening Depression 62 31
Suicidc Attempt 7 6
Syncope 4 3
Convulsion 2 2
GI Disorder 2 2
Sudden Unexplained Death 1 1
Chest Pain, Abdominsl Pain, Peritonitis,
Cholecystlitis, Constipation, Dehydration,
Dizziness, Drug Dependcence, Manic Depression, 1 each
Somnolcnce, Abnormal Thinking, Overdose, a8 18

D-04 was-a Tong-term, obscrvational, prospestive study designed to collect dala regarding usual
-standard-of-care (SOC) treatment for TRD in people who were in a major depressive episode at
the time of admission. The usual SOC was defined as the treatment strategy the physician and
subject chose to follow. Clinical depression assessments and quality of lifc outcomes were

assessed at baseline, 3,6, 9 and 12 months. D-04 was intcnded to provide a comparison group-for

the D-02 long-term analysis. Safety data were not prospectively collected in D-04.

Deaths

Four deaths were reported. One occurred prior to implantation/stimulation. Two deaths

occurred after device implantation and prior to the 12 month follow-up. One was a
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suicide during the acutc phase (in the treatment group) and one was listed as
“undetermined” cause. The latter occurred approximately 2-3 months after implantation
and stimulation. An additiopal death occutred after 12 months of follow-up and was due

to acute brain injury.

Specific Depression-Related Adverse Events

Mania/Hypomania

‘The Young Mania Rating Scale (YMRS) was used to.detect the emergence of mania in
the D-02 study. Threc (3) subjects had a manic rcaction reported. Another 3 had YMRS
> 15 during ihc long-term phase without an udverse cvent being reported. Two of the six
patients had their event duting the acute phase and S of the 6 bad a prior history of

bipolar disorder or mania, One subjcct’s mania was classified as a scrious adversc cvent.

In the acute phase there were 12 reports of worsening depression, 5 in the stimulation

group [4 of 119 subjects| and 7 in the sham group [7 of 116 subjects]. Onc of the
h-eatment-grdup reports occurred pribr'to stimulation initiation. Following acute phase
exit and during the 12-manth period of stimulation, 62 events were reported in 31
subjects. The number of episodes or worsening depression per patient ranged from 1 to
6.

Suicidal Ideation gnd Suicide.

One way in-which the Spbhsor analyzed change in suicidal ideation was to look at Item 3
'of the HRSD,4 score. During the acute D-02 study, 2.6% of sham subjects apd 1.7% of
the stimulation subjects increased their Itcm 3 score by 2 or mofe points. During the long-
term D-02 phase, 2.8% of subjects bad increased their Item 3 score by at Icast 2 points at
12 months versus baseline. In the D-04 group, this was 1.9%. Conversely, 27% of D-02
subjects decreased their score by at ledst 2 points at 12 months compared to baseline
whereas only 9% of D-04 subjects did.
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D02 and D4 Study Accountability and Subject Population

102 Subjcct Accountability

Of the 235 subjects who were carolled and randomized in the Acute D-02 study, 2
subjects withdrew during the acute phasc (including 1 suicide), 2 additiopal subj ects did
pot complete the acutc study, and 9 weé'e either protocol violations or failed to meet Visit
2 continuation criteria. Therelore, at the end of the acute phasc of the D-02 study, 222
subjects were evaluable for effcctiveness with 112 from the treatment group and 110
from the sham-control group. '

A total of 233 subjects entered (he lang-term phasc of D-02. During this phase, 28

subjects were deemed to be not cvaluable for effectiveness for the following reasons:

e No cffectiveness data included at any long-term visit 4
e Did not meet acute phase continuation criteria v 3
® Did not have acute exit HRS)) score > 18 if in sham group 21

A'total of 205 subjects were therefore evaluable for cffectiveness at the ¢nd of the D-02
long-term phase study (110 from the original treatment group and 95 from the original
sham group) and 209 were ovaluable for safcty. Of these, 28 did not complete 12 months
of follow-up for the following rcasons:

e Withdrew before 1 year of stimulation 17

» Reached 1 year but device was ON < 80% of time 6

» Did not have 1 year assessments/records

The most common reason cited for early withdrawal was lack of effectiveness. In the end
177 12-month stimulation completers (103 from the original stimulation group and 74
from the original sham group) contributed to thereﬁ‘eclchn'css analysis for the Jong-tcrm
D-02 and D-02/D-04 comparison.

D04 Subject Accountability
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For the D04 study, 138 subjects wete eprolled. Of these, 11 discontinued and 3 only
provided bascline data. As such, 124 subjects were included in the evaluable population
for this portion of the study. Of these 124, 112 were 12-month complerers which

provided effectiveness data.

D02 Long-Texrm Phase
The primary endpoint for the cvaluation of the long-term phasc of D-02 was a repeated

measutres linear regression analysis performed on the raw HAM-D scores during the first
12 months aftcr initiation of stimulation on the 12 month completer population. This was
calculated as the average of the slopes across the 4 quarters with each quarter having
equal weight. As a secondary endpoint, similar data was assessed using the IDS-SR scalc.
These resuits arc shown in Tablc 6.

Table 6. D-02 Long-Term Primary Effectiveness Results

: N Slope p-value
12-Month Completer Population 177 :
- HAM-D -0.47/month | <0.001
IDS-SR - . -0.55/month | <0.001
12-Month Evaluable Population 1 205
HAM-D -0.45/month | <0.001
IDS-SR -0.52/month | <0.001
12-Month lntent-to-Treat Population | 231 :
HAM-D . ~0.40/montb | <0.001
IDS-SR -0.45/month | <0.001

Sustained Response
The evaluable population was assessed over the last 4 visits of the first ycar (months 9,
10, 11, and 12} to ascertain which subjects were “sustained responders™ (defined as > 1
visit with > 50% rcsponse and at lcast an additional 2 visits with > 40% respoose). Using
this definition, 27% (47/177) of the lﬁ—month completer population were considercd
sustained responders.
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D02/D04 Comparisons
"T'he efficacy analysis for the D02-D04 comparative analysis was the comparison of the

change ovcr time (slope) of the IDS-SR taw scores across 12-months with a repeated
measurcs linear regression model. A statistically significant difference (p<0.001) was
demonstratcd in the estimated JDS-SR raw scores per month between the D02 and D04
evaluable populations (-0.397 cstimated average difference per month). The outcome

result is prescnted graphically in Figure 2 below.

Figure 2. IDS-SR Scores D-02 Versus D-04 Study Subjects by Quartcr

5

Predictad Mean IDS- SR Scores

Baseline demographic and illness characteristic diffcrences were controlled in the
vepeated mcasures linear regression analysis by incorporating the S-level grouped
propensity score. This 5-level grouped propensity score did not contribute to the
statistical significance of the outcome (p = 0.831). Based on this analysis, the observed
baseline demographic and illness characteristics did not contribute to the difference in

outcome between the D-02 and D-04 populations.

An additional post-hoc analysis was performed comparing D02 and 104 subjects after
censoring the D02 patients at the first time of a significant addition or change in
antidepressant treatment and mmg the IDS score obtained just prior to this change for all
subsequent visits. With this analysis, the dilTercnce observed in the estimated 1DS-SR
raw scorcs per month between D02 and D04 evaluable populations at 12 months was -
0.183 which was not statistically significant (p~0.052). In addition, the response rate for
the HSRD endpoint decreased from 30% to19.9%. This censored rate for HSRD was not
statistically different from the D04 group response rate (13%, p=0.118). Diffcrences in
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response rates using the IDS-SR scale also were not significant after censoring (18%
versus 12%, p=0.085)

2-Year Responsc Rates

The sponsor provided 2-year HRSD effectivencss data on 199 subjects including 42 from
D-01 (feasibility) and 157 from 1-02 (pivotal) representing 75% of the evaluable subjects
and 67% of the implantcd patients combincd from both studies. Table 11 below shows
HRSD response and complcete response rates at 24 months as well as 3 and 12 months for

evaluable subjects.

Table 11. Evaluable D~01 and D-02 HRSD Response Rates 3-24 Months

D-02 -D-01 Combined

3 Months N=205 N-59 N=264
Responder 30 (14.6%) | 18 (31%) 48 (18.2%)

Completc Responder 15(7.3%) 9 (15%) 24 (9.1%)

12 Months N=181] N=55 N=236
Responder 54 (29.8%) | 25 (45%) 79 (33.5%)
Complete Responder 31(17.3%) | 15(27%) 46 (19.5%)

‘| 24 Months N=157 Ne=42 =199
Respondcr 51 (32.5%) | 18 (43%) 69 (34.7%)
Complete Responder 27 (17.2%) |9 (21%) {36 (18.1%)

New Analysis of Medieation Changes

The sponsor performed an additional analysis on antidcpressant medications in D-02
subjects. For this unalysis, cvaluable subjects with an increase in antidepressant
medication werc compared to subjects who had no increasc in antidepressanl medication.
A total of 48 evaluablc subjects had no increase in antidepressant medication whilc 157

did have an increase over one year of VNS therapy. At 12 months, 50% of the subjccts
without increase in medications were responders as comparcd to 23% of (he subjects who

did have an incrcase in medications.

2-Year Therapy Continuation Rates
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_At one year, 98% (59/60) of D-01 subjects and 90% (211/235) of D-02 subjects
continued to reccive VNS therapy. At 2 years, 87% (52/60) of D-01 subjects and 81%
(190/235) of D-02 subjects continued with VNS therapy.

Advisory Panel Recommendation

On June 15, 2004, the Neurological Devices Panel, by a votc of 5-2, recommended that
the Pre-Market Approval Application (PMA) for the VNS Therapy Systcm for the
treatment of chronic or recurrent treatment-resistant depression be found approvable with

the following conditions:

J. Patients should have failed four or more trials of traditional treatment
modalities for treatient-resistant depression (medications and ECT) prior to
use of the devicc.

2. The device be implanted by surgeons with appropriate training.

3. Training regarding device clcctronic programming be provided for primary
care providers.

4. Additional patient labeling for use of the device and identificalion card be
provided.

5. A paticnt registry to collect clinical data be cstablished.

6. The physician labeling be revised regarding the following: 12 month open
label folléw—up, the variable cffect of treatiment, patient sclection, and deletion
of imaging claitns.

The panel considcred a number of factors in reaching their conclusions including the
illness itself with its attendant mortality and morbidily, the difficulties in treating this
particular subsct of patients, and the problems related to the design of these trials. The
primary rcasons for those who recommended approval appear to have been the long-term
results, the target population, and the lack of viable alternatives for a significant portion
of that population. The primary concern of those who voted against approval was the lack

of a randomized controlled trinl demonstrating effectiveness.
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RELEVANT STATUTE, REGULATION, GUIDANCE:

Statute:

SEC. 515. [360e]

In making the determination whether to approve or deny the application, the Secrctary
shall rely on the conditions of use included in the proposed labeling as the basis for
determining whether or not there is a reasonable assurance of safety and cffectiveness, if
the proposed labcling is peither false nor misleading. In determining whether or not such
labeling is false or misleading, the Secretary shall fairly evaluate all material facts
pertinent to the proposed labeling.

Regulation:
Sec. 860.7 Determination of safety and effectivencss.

(b) In determining the safety and cffcctiveness of a device for purposes of classification,
establishment of performancc standards for class 1l devices, and premarket approval of
class 111 devices, the Commissioner and the classification panels will consider the
following, among other relevant factors:

(1) The persons for whose use the device is represented or intended;

(2) The conditions of use for the device, including conditions of use prescribed,
recoromended, or suggested in the labcling or advertising of thc device, and other
intended conditions of use;

(3) The probablc benefit to health from the use of the device weighed against any
probablc injury or iliness from such use; and

(4) The reliability of the devicc.

(c)(1) Although the manufacturer may submit any form of evidencc to the Food und Drug
Administration in an attempt to substantiatc the safety and effectiveness of a device, the
agency relies upon only valid scientific evidence to determine whether there is reasonable
assurance that the device is safe and cffective. After considering the nature of the device
and the rules in this section, the Commissioner will detcrmine whether the evidence
.submitted or otherwise available to the Commissioner is valid scientific evidence for the
purposc of determining the safcty or effectivencss of a particular device and whether the
available evidence, when taken as a whole, is adcquate to support a determination that
there is xeasonable assurance that the device is safe and effective for its conditions of use.

(2) Valid scientific evidence is evidence from well-controlled invcestigations, partially
controlled studies, studies and objective trials without matched controls, well-
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documented case histories conducted by qualificd experts, and reports of significant
human experience with a markcted device, from which il can fairly and responsibly be
concluded by qualified cxperts that there is reasonable assurance of the safety and
cffectiveness of a device under its conditions of use. The evidence required may vary
according to the characteristics of the device, its conditions of use, the existence and
adequucy of warnings and other restrictions, and the extent of experience with its use.

" Isofated case rcports, random cxperience, reports lacking sufficient details to permit
scicntific evaluation, and unsubstantiatcd opinions are not regarded as valid scicntific
evidence to show safety or cffcctiveness. Such information may be considered, howcver,
in identifying a device the safety and cffectiveness of which is questionable.

(d)(1) There is reasonable assurance that a device is safe when it can be determined,
based upon valid scientific evidcnce, that the probablc benefits to health from use of the
device for its intended uses and conditions of usc, when eccompanied by adequate
directions and warnings against unsafe use, outweigh any probable risks. The valid
scicatific evidence uscd to determine the safety of a device shall adequately demonstrate
the absence of unreasonable risk of illness or injury associated with the use of the device
for its intended uses and conditions of use.

(c)(1) There is rcasonable assurance that a device is effective when it can be determined,
based upon valid scientific evidencc, that in a significant portion of the target population,
the usc of the device for its intended uses and conditions of use, whep accompanied by
adcquate directions for usc and warpings against unsafc use, will provide clinically
significant results.

Guidance:

TV. How do the Least Burdensome Principles Apply to PMASs (Originals and
Supplements)?

FDA and industry should focus on the statutory ctitcria for approval of the PMA, i.e., the
detcrmination of reasonable assurance of safcty and cffectiveness, as defined in the
regulations (21 CFR 860.7). This determination should be based on valid scientific
evidence, and information unrelated 1o the premarket approval decision should not be
submitied 1o, nor requested by, the Agency.

Most original PMAs and somc supplements requirc clinical data in order to mect the
statutory threshold for approval. Where clinical outcome can be relisbly predictcd from
non-clinical data, however, well-designed bench and/or animal testing can be the basis
for approval of the PMA. Conditions where such non-clinical dats could meet the
threshold for approval typically involve devices or modifications of approved devices for
which scientifically valid information is available in the public domain. If clinical data
are needed, FDA and industry should consider alternalives to randomized, controlled
clinical trials when potential bias associated with alternative controls can be addressed.

Given the abovc, alternatives to randomized, controlled clinical trials may include:
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e Rcliance on valid? non-U.S. data (where appropriate for the intcnded U.S. patient
population),

=  “Paper PMAs,” or

» Study designs cmploying non-concurrent controls, such as historical controls
(c.g., litcrature, patient records), objective performance critcria (OPC)”, and
patients as their own control.

In addition, when clinical data arc nceded for PMA approval, the use of scientifically
valid surrogate endpoints and statistical methods, such as Baysian analyses,® should be
considercd to determinc if they may be appropriatcly used. If incorporated as part of the
study design, early submission of the application may also be considered, as appropriate.

‘Whenever possible, FDA and industry decisions about device development and review
should rely on information that is available from earlier versions of the same device or
from marketing experience with similar devices. Recognixing that devices often develop
incrementally, carlier gencrations of a product line may provide important information
that can reduce the nced for, or the amount of, new additional data. Thereforc,
information gathered throughout a product’s lifc cycle may also help reduce submission
data requircments.

The rolc of postmarketing information should be considered in determining the
appropriate type and amount of data that should be collccted in the premarkcet
sciting to support PMA approval. PostmarKeting information should also be
considered for assuring long-term dcvice safety and effcctiveness, wherever
appropriate. Discussions regarding the premarket/postmarket balance shiould occur
early in the device development process with the understanding that the statutory
criterion for approval continues to be reasonable assurance of safety and
effectivencss.

DISCUSSION, CONCLUSION AND DECISION:

My review of this PMA supplcment is based on an evaluation of the rclcvant stututory
and regulatory requirements, the scientific data provided by the sponsor and the
evaluation of that data by our own rcview staff and advisory panel, and the potential

impact that this therapy could have ou public health,

In making my final decision, 1 attempted to balance the scientific concerns raised by the
reviewing division and the Officc of Device Fvaluation with the recommendation of the
advisory panel, my own review of the data and discussion between the sponsor’s

scientific experts and FDA scicntific experts, my best judgment of how the relevant
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statute, rcgulation and guidance apply and ultimately how (o best serve the needs of those
individuals who may choose this therapeutic option to treat a scvere, and in some cases,

lifc-tbreatening mecdical condition.

The.D1 study was a fcasibility study that showed adequate safety and some degree of
promise regarding cffectiveness. The randomived portion of the D2 study failed to show a
statistical diffcrence between patients in the active arm and sham controls. This part of
the study looked at paticnts out to 12 weeks post-implantation.

At that juncturc the sponsor chosc to pursue a non-randomized comparison of the D2
patients including those from the active arm and those from the sham group who werc
crosscd over to active trcatment with VNS plus standard psychiatric carc and a
prospectively enrolled cohort of TRD paticnts who were treated with standard psychiatric
care including medication, ECY, and psychothcrapy. The sponsor chose a one year _
endpoint to cvaluate the D2 paticnts rclétive to their own baseline status and to compare
the D2 to the D4 cohott.

Subject accountability for the both the D2 and D4 cohorts were provided for all paticnts
cnrolled in the studics. Reasons for paticnt withdrawal and an cxtcnsive analysis of

demographic similarities and differences were also provided.

Safety data was provided for the D2 study and analyzed several different ways according
1o frcquency, severity, etiology, time of occurrence and duration. Voicc alteration was by
far thc most common and most persistent AE, followed by a number of respiratory and
digestive effects of VNS and a significant number of individuals who reported persistent
neck pain out to one year. Of greater concern is the number of serious adverse events
which included worsening depression and suicide and four dcaths. The analysis of
worsening deprcssion includes a comparison of subjects in (he acute randomized phasc
which appcars to show that there was no difference between those who reccived and
those who did not receive stimulation. For the long term phasc of the study therc were 62

events noted in 31 paticnts for which no dircct comparator js available. A surrogate of’
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psych-related hospitalizations did not appcar to demonstratc a s gnificant difference
betwcen D2 and D4. Similarly with respect to suicidal ideation, attcmpts and suicide,
there were no notable dilfcrences in the acute phase or significant trends poted in the
long-term phase howcver it should be noted that the numbers arc smal) and oncc again

direct comparison of D2 to N4 could not be provided.

Since this is the same device that is currently approved und marketed for the trecatment off
sevcre cpilepsy, data from the epilepsy cxperience, while not directly comparable, are
thought to be relevant und do provide a much larger experience with the device. Data
from the prémarket studics show much the same profile of acute and persistent
stimulation-;rclatcd events as those seen in the TRD studies. MDR data collected from
V July, 1997 to October 2004 reflect a marketing expericnce of over 32,000 implants and
80,000 devicc ycars. A total of 524 dcaths were reported including 102 (20%) of
“unknown causc.” A total of 1644 serious jnjuries were also reported including 525
infections, 40% of which are known to have required explanation. Other serious ADEs
include vagus nerve injury, respiratory and cardiac events. A full description of this data
is provided in the SSED und labcling. Of particular concern are the pumber of dcaths of
unknown cause and the number of injuries rcquiring explant. While it is difficult to draw
direct comparison of these data to the other studics of patients with scvere epilepsy and
even more difficult to posiulate how predictive they are of the risk profile for the TRD
population, they are certainly data which should be tuken inlo consideration by patients
and physicians considering this treatment option. These data «lso mandate the peed for

closc monitoring of the TRD population both by the sponsor and FDA.

With regard to effcctiveness, T think it needs to be stated clearly and unambiguously that
the short-term randomized comparison of VNS active to VNS sham at 112 weeks lailed to
reach, or even come close to reaching, statistical significance with respect to its primary
cndboint. T think that one has to conclude that, based on that data; either the device has no
effect, or, if it does have an effect that in order to measure that cffect a longer petiod of

ﬁ:llow—np is required.
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‘The qucstion then becomes whether or not one should look beyond that single data point
to the nop-randomized long-term portion of the D2 study and to the D2/D4 comparative
data. T believe that medical device statute, regulation, and guidance all support the
concept that data from a varicty of sources and methods of analysis can and should be
considercd in making regulatory decisiops and that those sources should be cvaluated
specifically with regard to the device and the clinical impact of that device in its target
population. As slated in regulation, “The evidence required may vary according to the
characteristics of the device, its condiftions of use, the existence and adequacy of
warnings and other restrictions, and the extent of experience with its use.” It is with
that in mind that I examined the totality of thc data considering the strepgths and

weaknesses of the individual components.

Iiirst, as T mentioned above, T think that the issuc of patient accountability and follow-up
is extremely important especially for this type of longitudinal analysis. The number of
evaluable D2 and D1 patients at 3 months, 12 months, and 24 months (Table 11), as well
as the number of patients in the matched control D4 followed to 12 months is quite

impressive.

‘The issues of lack of blinding and lack of a randomized control for the long-term study
are real and significant and as was stated in the review team leader's memo, “Onc cannot
‘replace the concept of randomization, especially for all of the variables that were either
not measured or not considered when comparing the investigational study and the
obscrvational control study.” While 1 would certainly agrec that randomization cannot be
replaced, the ability to derivc useful data from a non-randomized study is, T believe,
dependent on the diligence applicd, and ultimately the degree to which, potential sources
of bias arc mitigated. I think that the sponsor did a reasonable job in providing a matched
control (Table 2) and the propensity analysis provided some assurance that, at least with
respect to known variables, the differences between the two populations in aggregate

wecre not statistically significant or clinically meaningful.
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Parameter Statistic D02 (N=205) | D04 (N=124)_|
[ Agc (years) Mean 463 45.5_ i
[ Male N (%) 74(36) 39(31)
 Female N (%) 131(64) 85(69)
| Caucasian N (%) 198(97) 111(90)*
| African-American N (%) 3(1). 54

Hispanic N (%) 3(1) 2(2)

Unipolar N (%) 185(90) 109(R8) |

Bipolar N(%) 20(10) 15(12) i

Recurreni N (%) 161(87) 93(85)

Single Episode N (%) 24(13) 16(15)

Length of Current MDL (mos) Mean (S.D.) [49.9(52.1) [ 68.6(91.5) |

# Failed Trials in Current MDL __ | Mean (S.D.) |3.5(1.3) 3.5(1.3)

Received ECT Lifetime | N(%) | 108(53%) 32(26%)*

Received ECT, Current MDE N(%) 72(35%) 15(12%)*
| Duration of Hlness (yrs) Mean (S.D.) |25.5(11.9) 25.8(13.2)
Lifetime cpisodes of Deprcssion . *
| 02 N 5024) 31(25)

3.5 N(%) 69(34) 3629 |
6-10 N(%) 56(27) 18(15)
>10 N(%) 19(9) 32(26)

No Suicide Attempts in Lifetime | N(%)- 140(68) 80(65)

‘I'reatment induccd (hypo)mania N(%) 16(8) 6(5)

ITospitalizations for Deprcssion Mean (S.D) |2.7(54) 2.1(2.9)

ECT Treatment Within past 2yrs | N(%) 54(26) 19(15)

* p<0.0s.

The D2/ D4 linear regrcssion comparative data of TDS-SR scores (Figure 2) do show a

statistically significant difference which was maintained using all subjects with data,

Several additional comparativc analyses betwcen D2 and )4 using HRSD scores also

showed slatistical differences and a relatively conscrvative analysis censorcd for

concomilant trcatments, approachcd significant with a p value of 0.052. What [ do find

more significant with regard to the comparative analyses than the various p values is the

shape of the curves in Figure 2, which { believe, is consistent with the idea that the

effectiveness of this (herapy, perhaps unlike other treatments for depression, does -

improve over time.

Again, the question arises, how much of these differences can be attributed to the device,

and how much to confounding variablcs both known, such as lack of blinding, and
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unknown. While the majority ol thc advisory panel were persuaded, bascd on the onc
year data, that this therapy does have a clinically beneficial cffect on a meaningful
proportion of this target population, and I also belicve that the numbers of statistically
significant measures along with the fact that others arc close to significance and all
measurcs trend in a positive direction makes it highly unlikely that all of this is due
chance and/or bias, what I believe is most compclling is the supplemcental 2 year data in
presepted in Table 1.

Table 11. Evaluablc D-01 and D-02 HRSD Response Rates 3-24 Months

D-02 B-01 Contbined

3 Months N=205 N=59 N=264
Responder 30 (14.6%) |18 (31%) 48 (18.2%)

. Complcte Responder 15 (7.3%) 9 (15%) 24 (9.1%)

12 Months N=181 N=55 N=236
Responder 54(29.8%) | 25 (45%) 79 (33.5%)
Complcte Responder 31(17.1%) | 15(27%) 46 (19.5%)

24 Months N=157 N=42 N=199
Responder 51(32.5%) |18 (43%) 69 (34.7%)
Complete Responder 27(17.2%) |9 (21%) 36 (18.1%)

T think that the degree of consistency jn response ratcs comparing the individual cohort
rcsponses at '12 and 24 months as well as the consistency between the D2, D1, and
combined cohorts over time provides reasonable assurance that can be trunslated into
labeiing regarding the level of effectiveness that cun be expected using this device for this

indication.

As discussed in the J.¢ast burdensome Guidance, *“The role of postmarketing information
should be considered in determining the appropriatc type and amount of data that should
be collected in the premarket setting to support PMA approval. * Clearly, there is
additional information that can and should be collected and reported regarding the use of
VNS for treatment resistant depression. T belicve that having satisfied the statutory
requirement for reasonable assurance of safety and cffectiveness, it is appropriate both
from a regulatory and from a scicntific standpoint for that information to be collectcd
postmarket. Depression, cspecially the severe treatment resistant variety that is the

subject of this submission, is a chronic discase for which long-tcrm data is indicated. In
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addition, as has been previously discussed, the major benefit of VNS does appear to be its
long-term sustainability. Therefore, the Posi-Market Plan (sec attached), is designed,
based on cxtensive interaction between the sponsor and FDA, to gather additional long-
tetm data for safety monitoring, specific data on safcty and effeclivencss over a five year
period, and to collcct additional data on different dosing levels to provide physicians with
better information in order o refine treatment strategies and optimize individual patient
outcomes. The plan also includes a strategy for moniloring, reporting, and analysis of

results,

In conclusion, T do believe that the sponsor has provided reasonable assurance of safety
and cffectiveness based on valid scientific evidence as required by statute and regulation
for the approval of a Class 1l mcdical device. 1 have come to this conclusion,
notwithstanding valid concerns regarding the lack of a randomized controlled trial
demonstraling safety and effectiveness, becausc the sponsor has provided data that were
systcmatically collectcd and analyzed which showed significant improvement from
basclinc over one ind two years for a definable subset of the target population, and
comparative data against a reasonably matched control which also showed sustaincd
improvement over time.

There were four issues to be addressed in the Approvable letter dated February 2, 2005:
1. Agreement on a postmarket investigational plan. This plan has becn submitted and
finalized to include two studies, a 1 year comparative dosing study of approximately 450
patients and a 5 ycar patient registry which will include a minimum of 1000 TRD patients
reeciving adjunctive VNS therapy and approximately 1000 TRD patients nol receiving
VNS. The plan also includes monitoring and reporting requirements, DSMB, and BIMO
auditing.

2. Agreement on physician and patient labeling. Labeling has undergonc cxtensive
review and modification to ensure that it fully informs physicians and patients of all
known risks identificd with use of the device in the TRD population as well us MDR
information from the marketing expcricnce for the epilepsy indication. Effectivenoss

information conforms to the information presented in the Summary of Safety and
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Effectiveness clearly indicating that benefit is pot universal and requires long-term use
and supeivised managcment.
3. Satjsfactory responses to all outstanding bioresearch monitoring issucs. Responses to
BIMO issues have been provided and dctermined to be satisfactory by the Office or
Compliance.
4, Compliance with applicable requirements of the Quality Systcm Regulation. The
spopsor was inspected July through Scptember 2004. A Warning Letter was issued in
December, 2004 that required the sponsor to address the following QS Regulation and
other deficicncies:

e Advcrse event reporting;

® Design validation;

e Corrective and preventive actions; and

e Complaint handling.
The sponsor responded in writing to deficicncies in January and February, 2005 and those
responses were judged satisfaclory by the Dallas Districl. As.is cu.stc.wmary, although not
always mandatory, prior to approval of a pending submission on the same or similar
device, the District performed a reinspcetion of the Cyberonics facility specifically to
verify that the corrective actions proposcd in Cyberonics’ response to the Waming Letter
had, in fact, been implemented. That inspection was deemed satisfactory and no
additional correclive actions were imposed.
The sponsor has, therefore, met the requirements for providing valid scientific evidence
to support a reasonable assurance of safety and effectivencss and has adequatcly
addressed each of the outstanding issues dclineated in the Approvable letter dated
Fcbruary 2, 200S.

CDRH Final Decision on P970003/S50: Approval
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o Vnr,

{g DEPARTMENT OF HEALTH & HUMAN SERVICES Public Heaith Service
Food and Drug Administration

9200 (:‘orporste Boulevard
DEC 15 203 Rockville MD 20850

Director and Sepior Counnsel, Regulatory Affairs
Cyberonics, Inc.

100 Cyberonics Boulevard

Cyberonics Building

Houston, Texas 77058

Re: P970003/5050

'VNS Therapy System
Filed: October 27, 2003

Dea

The Center for Devices and Radiological Health (CDRH) of the Food and Drug Administration
(FDA) has completed an initial review of your premarket approval application (PMA)
supplement. We are pleased to inform you that we have made a threshold determination that the
PMA supplement is sufficiently complete to permit a substantive review and is, therefore,
“suitable for filing. The filing date is October 27, 2003, which is the date of CDRH receipt of the

PMA supplement.

We are also pleased to inform you that your application will receive expedited processing.
Expedited review status was granted for the following reason:

Expedited review status was granted because we believe the VNS Therapy System has the
potential of providing therapeutic benefits for this indication, in the treatment of patients who are
intolerant or resistant to other legally marketed therapies.

You are reminded that it is imperative that the information used to support an application for
expedited review meet the requirements of valid scientific evidence (21 CFR 860.7). This
evidence would generally be obtained from well-designed, -monitored, and -controlled clinical
trials so that the true merit of the medical device might be evaluated as promptly and efficiently
as possible. You are further advised that the granting of expedited review status does not
guarantee that the application will ultimately be approved.

This letter reflects the current progress of our administrative and limited scientific review of your
application. Please be advised that the decisjon to file the PMA does not imply that either an in-
depth evaluation of the safety and effectiveness of the device has been performed or a decision
about the approvability of the application has been made. Rather, it represents a decision by
CDRH that the application is sufficiently complete to begin the substantive review process.
Further review of your application may result in deficiencies which will be communicated to you.
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Following receipt of a filing letter, an applicant is required by 21 CFR 814.20(e) to update
its pending PMA supplement 3 months after the filing date with new safety and
effectiveness information learned about the device from ongoing or completed studies
when the information may reasonably affect an evaluation of the safety or effectiveness of
the device or that may reasonably affect the statement of contramdxcanons warnings,
precautions and adverse reactions in the draft labchng

This updated reporting is limited to studies sponsored by the applicant or to which the
applicant has reasonable access. The update report should be consistent with the data’
reporting provisions of the-protocol. Please submit clinical updates in three copies as an
amendment to the PMA supplement and include the FDA reference number assigned to the

PMA supplement.

A meeting of the Neurological Devices Panel will be held at which your PMA supplement
will be reviewed. You will be notified of the location and date of this meeting. Any
additional information to be included in your PMA supplement should be submitted in the
form of a PMA supplement amendment and be received by FDA at least 6 weeks in
advance of the scheduled advisory panel meeting in order for FDA and the panel members
to have adequate time to review the new information. Information received by CDRH less
than 6 weeks in advance of a scheduled advisory panel meeting will not be considered or
reviewed at the meeting and may delay consideration of your PMA supplement until a
subsequent advisory panel meeting.

For your information, there is an industry representative on this FDA advisory panel whose
name, address and telephone number you can obtain by contacting the Committee
Management Staff at (301) 594-1283. CDRH believes that industry representatives will be
better prepared to participate in panel discussions if they have been provided with at least a
copy of the Summary of Safety and Effectiveness Data for review prior to the panel
meeting. In accordance with 21 CFR 14.86(b), all panel members are subject to all rules
and regulations adopted by FDA and the committee; therefore, even though the industry
representatives usually ate not given access to trade secret and confidential, commercial
information, they are bound to protect the confidentiality of docurnents that would be sent
to them in preparation for panel review of a PMA. If you would like the industry
representative to have access to any portion of your PMA, including the Summary of
Safety and Effectiveness Data, please provide a copy to FDA for that purpose. Clearly
identify the submission as a purged copy intended for review by the industry representative.
Review of your PMA will not be pre_pnd:ced if you elect not to provide information for
industry representative review.
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All correspondence regarding this PMA supplement should be submitted in 6 copies in the
form of a PMA supplement amendment. Please address all submissions to:

PMA Document Mail Center (HFZ-401)
Center for Devices and Radiological Health

Food and Drug Administration

9200 Corporate Blvd.

Rockville, Maryland 20850

If you have any questions regarding this letter, please contact at
Sincerely yours,
Director
Division of General, Restorative
and Neurological Devices

Office of Device Evaluation

Center for Devices and Radiological Health
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Ty . .
{ C_ DEPARTMENT OF HEALTH & HUMAN SERVICES Public Heslth Service
k Food end Drug Administration
9200 Corporate Boulevard
MAR -1 2004 Rockville MD 20850

Director and Senior Counsel, Regulatory Affairs
Cyberonics, Inc.

100 Cyberonics Boulevard

Houston Texas 77058

Re: P970003/S050
VNS Therapy System
Filed: October 27, 2003
Amended: December 4 and 19, 2003, and February 17, 2004

Dear

The Center for Devices and Radiological Health (CDRH) of the Food and Drug Administration
(FDA) has completed an initial scientific review of the above referenced premarket approval
application (PMA) supplement. As we informed you during the February 4, 2004, 100 Day
Meeting, and previously in our October 4, 2002, IDE correspondence [etter, we have serious
concerns regarding your revised statistical plan for the D-02 Study and whether the comparison
of D-02 and D-04 that you provided would be appropriate to support your new indication for the
adjunctive long-term treatment of chronic or recurrent depression for patients who are
experiencing a major depressive episode that has not had an adequate response to two or more
antidepressant treatments. )

We regret to inform you that on the basis of this review, we bave concluded that the PMA
supplément lacks information needed to complete the review and determine whether there is
reasonable assurance that the device is safe znd effective for its intended use. Because of this
concern, review of the PMA supplement cannot continue and, accordingly, we have listed the
following major deficiencies which require the responses as indicated. Please include in your
Tesponses, separate analyses for both unipoler and bipolar patient groups. Also, please provide
the numerator, denominator, and proportions (numerator/denominator) in all statistical analyses.

1. In your PMA submission, you have submitted a comperison of results from D-02 and D-04
for effectiveness. A comparison of results from D-02 and D-04 for safety was not provided
since safety data were not systematically collected during the D-04 study. Please address the

following:

a. It isunclear whether completed and attempted suicide rates are greater with VNS
Therapy, than completed and atternpted suicide rates for standard-of-care treatment
alone. Please provide completed and attetnpted suicide rates for implanted patients in D-
02 and for all implanted patients combined in D-01, D-02, and D-03, and compare and
Jjustify your comparison to those found in published literature.
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b. Youreported in D-02, three subjects having adverse events of manic reaction or manic
depressive reaction and another three subjects having Young Mania Rating Scale
(YMRS) scores > 15 during the long-term phase without an adverse event being
reported. You state the D-02 incidence of manic/hypomanic reaction is not unexpected
in a bipolar population (N=25), given that 5 out of 6 subjects with the manic/hypomanic
reactions had a history of bipolar disorder. Please provide the incidence of
manic/hypomanic reaction (e.g., adverse event reporting, data from YMRS scores when
available) for all bipolar patients across D-01, D-02, and D-03, and compare and justify
your comparison to those found in published literature. Also, please provide published
literature supporting your statement that the incidence of manic/hypomanic reaction is
not unexpected.

c.  One of the most common serions adverse events was worsening depression during the D-
02 acute phase of study, D-02 long-texm phase, and D-02 after cut-off date of 10/10/02.
You state most of the serious adverse events described were not considered by the
investigator or Sponsor to be related 1o VNS Therapy. Please explain how most of the
serious adverse events described in Your submission were not considered by the
investigator or Sponsor to be related to VNS therapy, considering comparative safety
data were not systematically collected during the long-term D-04 stdy.

2. Please perform an analysis of the Hamilton Rating Scale for Depression (HAM-D) scores for
items 1 and 3 as a separate analysis to examine possible precipitation of depression in D-02,
and for all implanted patients combined in D-01, D-02, and D-03, in comparison to possible
precipitation of depression in D-04. Please include a comparison of the incidence of patients
who start with a HAM-D item 1'or item 3 score of 0to I and then progress to a score of 3 or
4, and compare your results to D-04.

3. Published literature acknowledges the importance of placebo controls in mood disorder
studies (Baldwin et al., 2003; Charney et al., 2002; Fritze and Moller, 2001; Walsh et al.,
2002). The first consensus statement reported from the National Depressive and Manie-
Depressive Association Consensus panel indicates patients with mood disorders have
inherently high placebo response rates, and without a placebo (control) or valid alternative
method (e.g., add-on studies), most study findings are difficult to interpret (Charney et al.,
2002). Tn your submission, you have provided a failed, short-term (acute), randomized,
placebo-controlled (sham treatment-cont-olled) study, and a prospective, non-randomized,
long-term control population (D-04) for comparison 1o your prospective, non-randomized,
long-term D-02 study. Please provide any additional information you may have to address
the potential bias from a placebo effect in the long-term D-02 cohort.

4. You note a chief limitation of the D-02/D-04 comparative analysis is that the data are derived
from a comparison of subject groups treated with two different interventions rather than from
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a randomized subject data set. You have provided a propensity adjustment strategy to reduce
potential bias (i.e., patient characteristics, disease characteristics) in your analysis. This
propensity adjustment strategy does not address the problems of potential bias due to other
patient variables unmeasured in your study, such as past thyroid dysfunction, neurotic pre-
morbid personality, familial predisposition for affective disorder, multiple loss events, and
socio-cultural level (Souery et al., 1999). Pleasé discuss the impact of these issues on the
conclusions drawn from this analysis.

You have provided IDS-SR and HAM-D patient data. Please document the concordance
between IDS-SR and HAM-D patient data. Please calculate correlation coefficients between.
IDS-SR and HAM-D scores by each individual patient, and provide pooled estimated
correlation coefficient over all patients by appropriate statistical methods. Please also
calculate estimated slope and their standard errors between IDS-SR and HAM-D scores for
each individual patient and the pooled estimated slope and the standard error over all patients
by appropriate statistical methods.

Although both D-02 and D-04 were available to enroll subjects at similar time periods, you
state almost all D-04 subjects enrolled into the study after D-02 was closed for enrollment,
and only 10 D-04 subjects enrolled while D-02 was open. Please provide the number of D-02
subjects that enrolled while D-02 and D-04 were open for eorollment. Also, please provide
the decision criterja used to enroll subjects into D-04, rather than D-02, and D-02, rather than
D-04, while both D-02 and D-04 were open for enrollment.

We believe distinguishing between unipolar and bipolar patients in treatment studies is
important towards evaluating the safety and effectiveness of your device. Please provide
separate analyses for both unipolar and bipolar depressed patient groups (1.e., IDS-SR
primary efficacy analysis, HAM-D secondary efficacy endpoint, and categorical clinical
outcome analysis). Please format your analyses according to Tables 10.3.2-1 (IDS-SR Scores
D-02/D-04 Comparison), 10.3.2-2 (HAM-D Scores D-02/D-04 Comparison) and Figure
10.3.2-1 (IDS-SR and HAM-D Responders and Complete Responders at 12 months). Please
provide the numerator, denominator, and proportions (numerator/denominator) in all
statistical analyses and tables. Also, plezse provide actual numbers of patients analyzed at
quarterly follow-up, in your repeated-measure linear regression analyses.

. Please discuss the clinical significance in average rate of change in the IDS-SR and HAM-D

in D-02 and D-04 in unipolar and bipolar patients combined, as well as separately, as it
relates to the average rate of change in linear regression analyses for your primary efficacy
endpoint, and average rate of change for your secondary efficacy endpoint from baseline to
12 months, respectively. Please include :n your response reference to the 12 month
completer population, evaluable population, and intent-to-treat population.
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9. Please discuss the clinical significance between outcomes in D-02 and D-04 in the IDS-SR
and HAM-D in unipolar and bipolar patients combined, as well as separately, as it relates to
the average rate of change in linear regression analyses for your primary efficacy endpoint,
and average rate of change for your secondary efficacy endpoint from baseline to 12 months,
respectively. Please include in your response reference to the 12 month completer
population, evaluable population, and inent-to-treat population. '

10. You have provided a mood medication change summary where you compare responders to
non-responders during 12 months of VNS Therapy. Please provide the number of D-02
responders and complete responders who added or increased mood medications by at [east
one Antidepressant Resistance Rating (ARR) and the number of D-02 responders and
complete responders who did not add or increase mood medications by at Jeast one ARR.
Also, please provide the number of D-02 non- responders who added or increased mood
medications by at Jeast one ARR and the number of D-02 non- responders who did not add or
increase mood medications by at least or.e ARR.

11. In your clinical executive summary, you have provided an analysis of your repeated measures
linear regression analysis of IDS-SR scores after censoring the D-02 subjects” scores for )
concomitant antidepressant treatment chinges (i.e., additions or changes in either
antidepressant drugs or ECT). Please provide an assessment of categorical clinical ontcomes
after censoring scores for concomitant artidepressant treatment changes (i.e., additions or
changes in either antidepressant drugs or ECT). Please format your analyses according to
Figure 10.3.2-1 (IDS-SR and HAM-D Responders and Complete Responders at 12 months).

12. You have not provided an age range for vour proposed indication for the adjunctive long-
term treatment of chronic or xecurrent depression. -Please modify your proposed indication to
clearly state the minimum age indicated “or use. Please provide valid scientific evidence for
supporting use of VNS in this age group, or modify your labeling accordingly.

13. In your PMA submission, you have submitted a comparison of results from outcomes during
12 months of VNS therapy plus standard-of-care treatment (D-02) with outcomes from a
subset of patients from a multicenter stucly of electroconvulsive therapy (ECT) in support of
effectiveness. Although you state the ECT cohort was well matched for comparison to D-02,
the ECT cobort had substantive differences in baseline demographics, trial design, and
research settings. Please discuss the impact of substantive differences in baseline
demographics, trial design, and research settings upon the comparison of D-02 with outcomes
from a subset of patients from a multicenter study of ECT in evaluating safety and
effectiveness of your device.

14. Please provide the pre-VNS and 12 month IDS-SR and HAM-D scores as well as categorical
clinical outcomes for D-02 and D-04 in tabular format by site for the 12 month completer
population, evaluable population, and intent-to-treat population. .
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15. Please provide a frequency table of raw observed and estimate mean IDS-SR scores
and sample sizes. (n) at each follow-up as shown below. Also, please specify how-
many patients are missed at each quarter for both raw observed and the estimated
means (repeated measures linear regrzssion).

Study Baseline Quarter 1 Quarter 2 Quarter 3 Quarter 4
D-02
D-04

16. For each of your seventeen selected patient covariates, please prepare statistical
analyses for both before-and-after propensity score adjustment between the D-02 and
D-04 patient groups. Please explair me degree of covariate unbalance before
propensity score adjustment and covariate balance (or unbalance) after adjustment.

17. In your repeated-roeasure linear regression analysis for intent-to-treat patient population
for D-02/D-04 comparison, your estithated slope (average D-02/D-04 difference in
1DS-SR per month) is ~0.35. Please explain how you define intent-to-treat analysis in
your analyses. Please provide total mamber of patients observed at each of 12-month
follow-up and imputation method used. if any.

18. Please explain and justify your methads for pooling investigator sites into nine pooled
sites in your repcated-measure linear regression analyses. In P970003/S050/A002, you
have referenced four pooled sites. Please explain the difference between the four
pooled sites referenced and nine pook:d sites in your repeated-measure linear regression

analyses.

19. Please explain your model selection criteria, such as algorithms to including or
excluding covariates, and goodness-of~fit test of your fitted logistic regression model.

20. For each covariate, please prepare a graphical display (e.g., Bar chart) of the
distributions of propensity score (5 le'vels here) quintile means (for continuous
covariate) or quintile proportions (for binary covariate) between D-02 and D-04
patients, in order to examine bias reciction by your propensity score analyses.
Likewise, for each covariate, please p2rform a 2-way (treatment, 2 levels; and PS
quintile, 5 Jevels) analysis of variance to include main effect (Treatment, quintile) and
their interactions. We recommend thzit you include the predicted propensity scores for
each individual patient into your repeated-measnres linear regression model, rather than
the categorical or class variable (PS with 5 levels) used in your cument regression
analyses. Also, please justify why no covariate interaction terms were evaluated in your
fitted regression models. The above justification of covariate adjustment procedure
(via propensity score) is important towards determining whether D-04 may substitute
for a randomized, controlled study.
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21. Since there are small sample sizes, larg. uumbers of centers and covariates, please explain
how you treat missing data, in both responses (IDS-SR, HAM-D) and covariates.

22. Please explain 2-way analysis of variance including main effect (treatment, propensity scorc
quintile) and their interactions.

23. Piw_sé explain lack of covariate interactibn terms evaluation in fitted regression models.

The deficiencies identified above represent the issues that we believe need to be resolved before
our review of your PMA application can be completed. In developing the deficiencies, we
carefully considered the statutory criteria as defined in Section 515 of the Federal Food, Drug,
and Cosmetic Act for determining reasonabie assurance of safety and effectiveness of your
device. We also considered the burden that may be incurred in your attempt to respond to the
deficiencies. We believe that we have considered the least burdensome approach to resolving
these issues. If, however, you believe that irformation is being requested that is not relevant to
the regulatory decision or that there is a less burdensome way to resolve the issues, you should
follow the procedures outlined in the “A Suggested Approach to Resolving Least Burdensome
Issues™ document. It is available on our Center webpage at:

http:/fwww.fda gov/cdth/modact/leastburdensome.html

This letter reflects the current progress of our review of your application. Please be advised that
further substantive review of your application or aiiy response to this letter may result in
additional deficiencies.

This is to advise you that an amendment inciuding the above requested Information will be
considered a major amendment and may extend the FDA review period up to 180 days. As
provided by 21-CFR 814.37(c) you may decline to submit a major amendment requested by

FDA in which case the review period may be extended for the number of days that elapse
between the date of such request and the date that FDA receives the written response declining to
submit the requested amendment.

As provided under 21 CFR 814.44(g), FDA 'will consider this PMA supplement to have been
voluntarily withdrawn if you fail to respond In writing within 180 days of the date of this request
for a PMA supplement amendment. You may, instead, amend the PMA supplement within the
180-day period to request an extension of time to respond. Any such request is subject to FDA
approval and must justify the need for the extension and provide a reasonable estimate of when
the requested information will be submitted If you do not amend the PMA supplement within
the 180-day period to (1) correct the above deficiencies, or (2) request an extension of time to
respond and have the request approved, any amendment submitted after the 180-day period will
be considered a resubmission of the PMA supplement and will be assigned a new number.
Under these circumstances, any resubmission will be given a new PMA supplement number and
will be subject to the requirements of 21 CFR 814.20. :
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You may amend the PMA supplement to provide the above requested information (8 copies),
voluntarily withdraw the PMA. supplement (3 copies), direct CDRH to complete processing the
PMA supplement without the submission of additional information (3 copies) or request an
extension. The required copies of the amended PMA supplement should include the FDA
reference number for this PMA supplement and should be submitted to the following address:

PMA Document Mail Center (HFZ-401)
Center for Devices and Radiological Health
Food and Drug Administration

9200 Corporate Boulevard

Rockville, Maryland 20850

Upon receipt of an amendment adequately addressing the above requests or a written response
declining to submit the requested amendment, CDRH may schedule an advisory panel meeting to
review your PMA supplement. You will be notified of the location and date of this meeting
should one be necessary. Any additional information to be included in your PMA supplement
should be submitted in the form of a PMA supplement amendment and be received by FDA at
least 8 weeks in advance of the scheduled advisory panel meeting in order for FDA and the panel
members to have adequate time to review the new information. Information received by CDRH
less than 8 wecks in advance of a scheduled advisory panel meeting will not be considered or
reviewed at the meeting and may delay consideration of your PMA supplement until a
subsequent advisory panel meeting.

If vou bave any questions concerning this deficiency letter, please contact at

Sincerely yours,

Director

Division of General, Restorative
and Neurological Devices

Office of Device Evaluation

Center for Devices and
Radiological Health
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A C DEPARTMENT OF HEALTH & HUMAN SERVICES” ’ ) * . PublicHealth Service
M“Mwmmn
9200 Cosporate Boulevard

. Director and Senior Counsel, Regulatory Affairs. WG 1 ] 204
" Cyberonics, Inc. c -
100 Cyberonics Boulevard  ~
Houston Texas 77058

Re: P97000318050- .
VNS Therapy System
Filed: ‘October 27, 2003
Amended December 4 and 19, 2003, Fcbma.ry 17,2004, March 18
and 29, 2004, April 5 and 8 2004, July 7 and 8, 2004

Dear’

The Center for Devices and Radiological Health (CDRH) of the Food and Drug
Administration (FDA) has completed its review of your premarket approval application
(PMA) suppl . The Neurological Devices Panel, which also reviewed your PMA

ded to CDRH at the June 15, 2004 panel meeting that the PMA
supplemcnt be considered approvable. However, we regret to-inform you that,
notwithstanding their rec dation, the PMA suppletnent, absent additional
information, must be considered not approvable. Based on the requirements of 21 CFR

- . 814.44(f), FDA, where practical, must identify measures necessary to make the PMA

supplement approvable. Accordingly. to place your PMA supplement in approvable
form, you must amend it to include the following:

Safety

There are safety concerns associated with the use of your device, including known risks
related to implantation or stimulation, including serious adverse events such as
asystole/bradycardia and vocal cord paralysis. In addition to known safety concerns,
worsening depression was reported as a serious adverse event during the lorig-term D02 .
study. Without comparison to a control population, we are unable to determine whether
your device places patients at increased risk for this event. As a result, we believe you
have not provided a reasonable assurance that the probable benefits to health from use
of the device for its intended uses and conditions outweigh the risks associated with its
use.
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“A chlcf limitation of the long-term prvotal D02 clmrcal study, observatlonal control D04 study
comparative analysis was that the data were niot derived from a randomized subject data set, but
rather a comparison of Gutcomes from an mvu;ugzmonal device study and observational control -
study. AS a result, our ability to make meaningful concluswns from the data you provided was
affected by the followmg limitations: :

o a .Farlure of the randomized, controlled prvotal D02 acute study to mch its primary
. cﬂicacy endpoint.

b. -Potential bias of a'non-xandomiied data set in the Jong-term D02 D04 comparative
aualysw that could reasonably affect the. clinical outcomes reported in your study

c. Potential bias of unmeasured patient variables jn the Iong-term D02, D04 comparative
analysis that could reasonably affect the clinical outcomes reported in your study.

d. Potentral blas of unmasked ratings rn_thc Iong—tetm D02, D04 comparative analysis that
could reasonably affect the clinical outcomes reported in your study.

e. Potential bias of research centers having more interest in the treatment study (the pivotal V
D02 study) rather than the naturalistic, observational control study (the D04 control
study) that could reasonably affect the clinical outcomes reported in your study.

f  Potential bias of patient expectation of participating in an investigational study for a new
therapy versus the expectation of participating in an observational, control study that
could reasonably affect the clinical outcomes reported in your study.

g Inability to distinguish the improvement attributable to VNS therapy from the - :
improvement attributable to a placebo response in the long-term D02, D04 compaxatrve
analysis. -

h. Inability to distinguish the improvement attributable to VNS therapy from the .
improvement attributable to concomitant antidepressant treatments in the long-term D02,
D04 comparative analysis.

Because of all of the issues identified above, we do not believe the submitted clinical data are
sufficient to demonstrate safety and effectiveness of your device. You should therefore provide
clinicat data from a new, scientifically sound, randomized, controlled study, which addresses
concomitant treatment use and includes adequate safety assessments in both the treatment and
control group. We also suggest you contact us to discuss the contents of an appropriate clinical
protocol design prior to collecting clinical data: .



253

Page 3 -

The deﬁcxencxm xdcntlﬂed above rcprwenx the issues that we believe need to be rcsolved bcfore
_our review of your PMA application can be completed. In developing the deficiencies, we
carefully considered the statutory cntenaasdcﬁmd in Section 515 of the Federal Food, Drug
and Cosmetic Act for determining reasonable assurance of safety and effectiveness of your
device. We also considered thcburdenthatmaybemcumedmyourattempttorespond(othe
deficiencies. We believe that we have considered the least burdensome approach-to resolving
these issues. . If, however, you believe that information is being’ requested that is not relevant to
the regulaiory decision or that there is a less burdensomé way to resolve the issues, you should
follow the procedures outlined in the “A Suggested Approach to Resolvmg Least Burdensome
Issues™document. It is available on our Center webpage at:

gg.//www fda.govlcddﬂmodactllggs_tburdmsomc html

This is to advise you that an amendment including the above requmted information will be -
considered a major amendment and may extend the FDA review period up to 180 days. As. -
provxded by 21 CFR 814.37(c) you miay decline to submit a major amendment requested by FDA
in which case the review period may.be extended for the number of days that elapse between. the
date of such request and the date that FDA receives the written response declining to submit the
requested amendment.

As provided by 21 CFR 814.44(f), you may amend your PMA supplement as requested above,
withdraw the PMA supplement, or consider this letter to be a denial of approval of the PMA
supplement under 21 CFR 814.45 and request administrative review. Any request for
administrative review, either through a hearing or review by an independent advisory commxttee
under section 515(d)4) and 515(g) of the Federal Foad, Drug, and Cosmetic Act, mustbe -
submitted in the form of a petition for reconsideration under 21 CFR 10.33 and in accordance
with the general administrative procedures under 21 CFR 10.20. Any petition for reconsideration
must be submitted to the Food and Drug Administration, Dockets Management:Branch
(HFA-305), Room 1-23, 12420 Parklawn Drive, Rockville, Maryland 20857, within 30 days of
your receipt of this letter. After reviewing the petition, FDA will decide whether to grant or deny
the petition and will publish a notice of its decision in the FEDERAL REGISTER. IfFDA
grants the petition, the notice will state the issues to be reviewed, the form of the review to be
used, the person may pamclpate in the review, the-time and place where the review w:II occur,
_and other detaxls

As provided under 21 CFR 814. 44(g), FDA will consider this PMA supplément to have been )
voluntarlly withdrawn if you fail to respond in writing within 180 days of the date of this request
for a PMA supplement-amendment. You may, however, amend the PMA supplement withir the
180-day period to request an extension of time to respond. Any such requést is subject to FDA -

- approval and should justify the need for the extension and provide a reasonable estimate of when
the requested information will be submitted. If you do not amend the PMA supplement within
the 180-day period to (1) correct the above deficiencies, or (2) request an extension of time to
respond and have the request approved, any amendment submitted after the 180-day period will
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be considered a resibmission of the PMA supplement and will be assigned a new number. .
Under these circumstances, any resubmission will be givenanew PMA supplemem number and
will be subject to the mquuemcnts of 21 CFR 814 20.

You may amend the PMA supplement to prowdc the above requmted mfotmat:on voluntanly
withdraw the PMA supplement (3 copies), direct CDRH to ¢complete processing the PMA
supplement without the submission of addmonal mfonnanon (3 copies), or requwt an extension.

Tbc Tequired copics of the amended PMA supplement should include the FDA: reference number
to facilitate processing for ﬂus PMAsupplancnt and should be subxmtted to thc following
~address: ’ .

PMA Document Mail Center (HFZ-401)
Center for Devices and Radiological Health
Food and Drug Administiation

9200 Corporate Boulevard

Rockville, Maryland 20850

If you have any questions concerning this not-approvable létter, please contact
at _ ‘ .

Sincerely yours,

Acting Director -

Office of Device Evaluation
Center for Devices and

- Radiological Health
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Original Redactions by FDA

PRI

. 951294
@ DEPARTMENT OF HEALTH & HUMAN SERVICES Food and Drug Administration
o 4040 North
Contral
Mfmﬁmm'

December 22, 2004

Ref: 2005-DAL-WL-7
WARNING LETTER
CERTIFIED MAIL
N
Mr. Robert (Skip) P. Cummins, President and CEO
Cyberonics, Inc.
100 Cyberonics Bivd.

Houston, Texas 77058 - 2017
Dear Mr. Cummins:

During an inspection of your firm’s manufaciuring operations located in Houston,
Texas, on July 12 through September 15, 2004, United States Food and Drug
Administration (FDA) Investigator, Ellen J. Tave, determined that your firm
manufactures the Vagus Nerve Stimulator (VNS), an implanted generator that is
indicated for use as an adjunctive therapy in reducing the frequency of seizures
in adults and adolescents over 12 years of age with medicaily intractable partial
seizures. The VNS aystem includes a pulse generator, programming wand,
programming software, electrode leads, tunneling tool, and accessory pack. This
product is a device as defined in Section 201(h) of the Federal Food, Drug, and
Cosmetic Act (the Act).

The above-stated inspection revealed that these devices are adulterated within
ﬂnmhgofSecﬁonSOﬂh)dmAa,nmmnuhodsmedh ov}he

At the close of the inspection, your firn was issued a list of inspectional
observations, Form FDA-483 (copy enciosed), which identified a number of
significant QS regulation violations including, but not limited to, the following:
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1

Failure to completely investigate and evaluate the cause of each medical
adverse event as required by 21 CFR 803.50(b){2) and failure to maintain
complete deliberation results as required by 21 CFR 803.18(b)(1Xi [FDA-
483, tem 1). For example, your fim has not provided adequate
dwummbmddmbsmponmﬁmsdmnmahngpm
for explaining why your firm coukd not reach a conclusion about the cause of
{a) device migration reported in complaint file # 200306-0477 (reference MOR
reponuzooa-omoz) and (b) high lead impedance, device migration,
increase in seizures, and subsequent patient death reported in complaint file
# 200312-0587 (reference MDR report # 2004-00030).

Failure to establish and maintain adequate procedures for validating the
device design to ensure that the device conforms to user needs and intended
uses and include design testing under actual or simulated use conditions as
required by 21 CFR 820.30(g) [FDA 483, ltem 2). Evidence of your fim’s
design validation with regard 1o Model 102 is inadequate. For example:

a) Evidence of design validation lacked supporting documentation to
demonstrate how rsﬁnulatedbshngofﬁ\egeneratorandthelud

connecting to

e e
i - =

ﬂwaduaimpbnbdgenuatorandebc&odecomneﬁngb
thevagusnewewhlchresidesmaﬂmdalmwotcondmonhmechest
cavity (actual implant envirorwment); and

b) There was a lack of supporting documentation explaining why real time
testing is not needed to verify the actual device longevity and a lack of
evidence confirning the accuracy of your theoretical device life
expectancy across patient programming ranges at the end of service
voltage (actual use condition).

¢) The design vahidation does ot appear to address the impact of possible
increase in lead impedance of the electrode and vagus nerve interface
during the course of patient therapy on battery life. Therefore, the
accuracy of your theoretical estimate of device longevity is called'into

question; and

d) The theoretica) calculation of battery hours of operation does not appear
1o inciude or discuss the effect of the total number of patient magnet wipes
{activations) on aciuat device longevity at nominal conditions in clinical
settings (actual use condition); and
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e) Thedcslgnvaﬁdaﬁondoesnotdisumsorrefemncebstingresuhsofhe
ERI (Elective Replacement indicator) flag under the vasious fault
dnagnoshsoondmonsﬁsmdmmPhysmansMamnl(SecﬂonﬂlghLead
Impedance on a Diagnostic Test at Follow-up Visit).

3. Failure to investigate the cause of nonconformities relating to product,
processes, and the quality system as required by 21 CFR 820.100(aX2)
[FDA-483, items 3, 9, and 10]. For example:

a) Complaints of suspected end of service (EOS) were not considered as a
product complaint, and there were no attempts to collect patient's
programming data to evaluate if the devices reached nommal/expected
EOS; and

b) Your firm has not documented the death data by age categories to support
data analysis required in CAPA Investigation Report INV 01-0006, dated
January B8, 2002 and February 19, 2003. Your firm then concluded that
there was no felationship seen in seizure changes among the 81 patients
but reported that the patients responses to the VNS therapy were
unknown or there was no information for 28 of 81 patients. Your firm also
had not collected programming history data to assess the relationship of
the amount of stimulation thesapy at the time of death; and

c) CAPA investigation to verify a physician's observations that the devices
delivered less current therapy than what were programmed during the last
8 to 12 months of device life had incompiete expianation of the results of
Phase Il and lil testing; and

d) Product analysis (PA) of explanted generators did not show testing of the
devices using the patients programming history to confinm or duplicate the
patient complaints or non-complaints. For example, PA #5243, 4935, and
5600; and

e) Incident # 200310-1077 reported that a pediatric patient was implanted on
December 18, 2002 and explaited on October 8, 2003 due to suspected
end of service (EOS). The generator was implanted for almost 10 months.
Your firm has not explained why the implanted generator did not set the
ERI flag as it was approaching EOS. The user reported that the ERI flag
did not sat in spite of a high lead impedance reading. Your firm did not
conduct duplicate testing of the explanted generator using the users
actual programming parameters to confirm the user's complaint of EOS,
Your firm’s product analysis documented that the explanted generator met
its electrical specifications but did not explain (a) how your firm’s electrical
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testing results are related to the user's complaint, and (b) your firm’s
evaluation of the user report of normal diagnostics test resuits of high fead
impedance in your product analysis report.

4. Failure to analyze processes, work cperations, and other sources of quality
data to identify existing and potential causes of non-conforming product as
required by 21 CFR 820.100(a}1) [FDA-483, ltem 4, 6, and 11}, For
example:

a) Your fiim has not documented, analyzed, and evaluated the reasons for
both implants/freimplants and product retums to identify existing and
potential causes of non-conforming product. Your firm does not know or
explain how many reimplants were due to broken leads, suspected end of
service (EOS), actual EOS, and high lead impedance; and

b) User reports (non-complaints) of suspected EOS and confimed EQS, and
collected data_on adverse events of asystole and bradycardia were
omitted fron{JJJJICAPA meetings; and

c) Your firm has not analyzed compfaints of high lead impedance, lead
discontinuity, confimed EOS, and suspected EOS to identify how many
complaints were confirmed with- an ER! (Elective Replacement indicator)

flag being set; and

d) Your firm has not described the possible meaning of complaint conclusion
code 40 in order to explain how complainis or adverse events were
resoived with this conclusion code. It was found that conclusion code 40
was often used when the adverse events were resolved by device
explants and reimplants. Review of complaint data queried by conclusion
cwewshmdmatyourﬁrmhadebssrﬁed1081conmmand524
MDR reports using this code; and

@) Your firm has neither collected nor analyzed patient programming history
since 1997 in order to provide a theorefical estimate of actual device
longevity over the entire implant population.

5. Failure to implement and record changes in methods and procedures needed
to prevent and comect identified quality problems as required by 21 CFR
820.100(a)}(5) [FDA-483, item 6]. For example, although your fim has listed
several potential causes of high lead impedance, your firm has not
implemented the necessary solutions and verified their effectiveness in order
to address numerous complaints of high lead impedance. A complaint jog
entitled “Lead Discontinuity, Suspected Lead Discontinuity, or High Lead
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impedance Incoming Complaints with Conclusions” for the period of January
1, 2002 through May 31, 2004 documented that 89 complaints were identified
as a “design” issue.

8. Failure to establish and maintain procedures for implementing comective and
preventive action as required by 21 CFR 820.100(a) (FDA-483 ftems 7 and
11]. For example, your firm (8) has not documented, analyzed, and evaluated
the reasons for thousands of reimplants since 1997; (b) has not analyzed
patient programming history data over the entire impiant population; and (c)
does not know how many reimplants were due to broken leads, suspected
EOS, confirmed EOS, and high lead impedance, in order to validate input
data used to calculate your firm's cumulative survival probability for the
implanted generators. In addition, your firm has not explained how your
device’s survival probability curve matches the actual device Jongevity in
clinical settings.

7. Failure to establish and maintain procedures for receiving, reviewing, and
evaluating complaints by a formaily designated unit as required by 21 CFR,
820.198(a). For example, your fim has not defined how your firm
differentiates user complaints of suspected EOS from complaints of confinmed
EOS, or high lead impedance.

Cyberonics’ Response

We acknowiedge receiving your letters with attachments, dated September 17,

Octobesr 7, and December 8, 2004, responding to the Form FDA-483,

Inspectional Observations, issued {o your firm at the conclusion of our inspection

on Seplember 15, 2004. We have completed our review and determined that

your response is incomplete. Your December 8 response was incomplete and

did not provide any supporting information or evidence relating to the longevity

verification. Your responses have not satisfactorily addressed the underlying

issues. For example:

1 Your response did not clearly explain whether or not your firm considers user
reports of suspected end of service (EOS) as a product compiaint to be
treated in accordance with 2t CFR 820.198(a). Your firm has not been able
to determine the causes associated with many user reports of suspected EOS
or high lead impedance or that your finm has not determined and documented
how many reimplants were due to normat/actual EOS, suspected EOS, or
high lead impedance. See your firn’s investigation reports INV 02-0014, 02-
0024, and 03-0016. Your finm aiso has not (a) explained whether your firm
will attempt to coliect patient programming history to aid your fim's
investigation of complaints of suspected EOS or high lead impedance; and (b)
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established procedures fo indicate how your fim differentiates user
complaints of suspected EOS from user complaints of actual EOS or high
lead impedance to determine & in fact the devices were approaching or at
their normal end of service based on the actual patient programming
parameters. Your firm's investigation report 02-0014 was initiated in October,
2002 which recommended corrective actions to address user reports of high
lead impedance. However, the completion dates for the proposed corrective
actions were still classified "TBD” (To be Determined) at the time of the
2 Your firn has not been able to determine or explain how many reimplant
cases were due to high lead impedance or other potential quality problems.
Although you firm has identified several theoretical causes of high lead
impedance complaints (user training. lead manufacturing defects, and design
robustness), your firm has not completed the following proposed corrective
actions. The effectiveness of these proposed corrective actions cannot be
determined untit you provide the resuits of your firm’s monitoring of the high

(a) Corrective Action Plan CAR 03-0003 addressing user training a potential
cause of high lead impedance are in process without establishing an
expected compietion date; and

(b) Your response reported that Comective Action Plan CAR 03-0004
addresses the handling of the Mode! 300 and Modet 302 leads during
manufacturing as a potential cause of high lead impedance was
completed on July 18, 2004 cduring our inspection. You indicated
manufacturing defects related to coil damage was not a significant cause
of high lead impedance events. However, you have not explained what
types of lead defects you found, specific steps your firm has taken or will
take (a) to reduce incidents of lead manufacturing defecis; (b) establish
compiaint investigation methods to differentiate user complaints of high
lead impedance caused by a lack of user training from user complaints of
high lead impedance caused by manufacturing lead defects; and

() [l cesign project (DHF 0044) was initisted ifJlland is not expected
mbeeompletedlmf“

3. Your response implied that FDA's approval of your original PMA or
subsequent PMA supplements means that FDA approves your fin's design
controls. This is not true. Your finm’s design control steps must be
continuously maintained throughout the device design life cycle to ensure
compliance with 21 CFR 820.30. Your response further stated that the



261

Page 7 - Mr. Robert (Skip) P. Cummins
President and CEO

Cyberonics, inc.

December 22, 2004

investigator attempted to inspect the safety and effectiveness of your devices.
We disagree. The investigator explained that she did not inspect the safety
and effectiveness of your devices epilepsy indication but rather she
questioned the adequacy of your firm’s design validation process conceming
simulated testing of actual device implant conditions and device longevity.

4. Regarding simulated testing of actual implant environment, as part of your
device failure inmmss, some of the explanted generators were
actually tested in a in order to investigate the complaint issues
of suspected end of service, high lead impedance, or generators not
delivering enough therapeutic currents as programmed. See your
investigation reports INV 03-0018 and 02-0024. These two

reports documented that the explanted devices were placed in a
solution to simulate the actual implant environment. Your firm failed to
explain how this type of testing is appropriately related to the original design
validaﬁontesﬁngofModel100!n1997.1o1.and102hzooz.

5 Regardhgmaltummsﬁngtoconﬁnndwicelongevny

your response
ing the real time testing is inappropriate because it
to complete, and your mathematical equation for
device was laws of math.” First, your response
has not explained why it takes conduct real time testing across alt
programming parameters. Second, you have not expiained if your fim has
(a) trended and/or documented the actual implant times of the clinical patients
enrolled in the prior EO1 — E0S studies using Model 100, the patients enrolied
in the current Depression clinical study, or cumrent non-clinical patients
implanted with model 101 and 102, in order to compane their projected
(theoretical) implant times to their actual implant times. Third, in your fim's
Table 20 {Nominal Longevity Estimates Begin of Life (BOL) to End of Service

(EOS)] listed in the electrical characterization firm’s evity
e

a heavy stimulation seiting

. _Real ing at this rapid simulation setting Htewout‘i

&not to verify the accuracy of your theoretical device
longevity equ )
. Magnet Activations by Patients, you responded that the occuirence of manual
magnet activations by patients would not cause any significant reduction of
device longevity when compared to normal device stimulation. However, you
acknowledged that your firm’'s extrapolation of energy consumption and

rationales were not explained and documented in the design validation
documents, e.g., electrical characterization report.

would requi
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7. Your firm's current complaint handling procedure requires that a reply lettes be
sent to the complainant (physician) if your firm's complaint investigation
resulted in "user error”, and the user has not been notified of the error. The
use of the VNS device for pediatric patients younger than 12 years of age is
an unapproved use (off-label use), and therefore, adverse events related lo
this use are considered user esror. See 21 CFR 803.3(d). In this situation,
your firm did not follow its complaint handling procedures in that your firm had
not sent reply letters to the comphainants to notify them of user emor
conceming medical adverse events occurring in pediatric patients younger
than 12 years of age. Our inspection documented that your fim had received
197 serious injury reports, 53 death reports, and 99 malfunction reports that
were coded 212 (unapproved use of device) from January 1, 2002 through
May, 14, 2004. Many of these medica) adverse events were associated with
the users using the VNS devices in pediatric patients younger than 12 years
of age. We believe your firm should send a reply to each compiainant in
order to prevent further misuse, injury or other adverse situations from
recurring. When the problem was caused by misuse, it is very important to
advise the user to help prevent further misuse. if your fim believes there
may be cases where a reply is not necessary, the record should state that no
reply was made and the reason for not replying. Finally, although not sending
a reply letter to the complainant is not a deviation of 21 CFR 820.198(e)(8),
when a reply is sent it must be kept as part of the complaint file.

In summary of our review, your fum should implement a comprehensive QS
action plan and provide FDA with status update reporis outlining specific steps
addressing the spacific FDA-483 observations and lssues identified in this letter
and a global approach to correct and prevent any potential systemic problems.

R jing to This Let

This letter is not intended to be an all-inclusive list of deficiencies at your facilily.
It is your responsibility to ensure adherence to each requirement of the Act and
the regulations. The specific violations noted in this letter and in the Form FDA-
483 issued at the close of the inspection may be symptomatic of serious
underlying probiems in your fim’s manufacturing and quality assurance systems.
Federal agencies are advised of the issuance of al Waming Letlers about
devices so that they may take this information into account when considering the
award of contracts.

You should take prompt action to correct these violations. Failure to promptly
correct these viclations may result in regulatory action being initialed by the Food
and Drug Administration without further notice. These actions include, but are
not imited to, seizure, injunction, and/or civil penalties.
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Please notify this office in writing within 15 working days of receipt of this letter of
the specific steps you have taken, or will take to identify and correct the noted
violations, including (1) the time frames within which the comections will be
completed, (2) any documentation indicating the corrections have been achieved,
and (3) an explanation of each step being taken to identify and make corections
to any underlying systems problems necessary to ensure that simiar violations
will not recur. It is recommended that after responding fo this letter that you have
a meeting concurrently with both Dallas District Office and the Center for Devices
and Radiological Health in order to facilitate appropriate technical discussion
surrounding this letter and the inspection.

Your reply should be directed to Thao Ta, Comptiance Officer, at the address
indicated on the above letterhead.

MAC:txt
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"' DEPARTMENT OF HEALTH & HUMAN SERVICES Public Health Service
3
: C _
Food and Drug Administration
39200 Corporate Boulevard
FEB - 2 2005 Rockville MD 20850

Director and Senior Counsel, Regulatory Affairs
Cyberonics, Inc.

100 Cyberonics Boulevard

Houston, TX 77058

Re: P970003/S50
VNS Therapy System
Filed: October 27, 2003’
Amended: December 4 and 19, 2003; February 17, March 18 and 29, April 5 and 8,
July 7 and 8, and September 8 and 23, 2004.

Dear

The Center. for. Devices and Radiological Health (CDRH) of the Food and Drug
‘Administration (FDA) has completed-its review of your premaket approval‘application
(PMA) supplement. CDRH is pleased to inform you that the PMA supplement is
approvable. Be advised that CDRH is continuing to review your labeling and will
communicate any remaining changes via phone and fax. In addition, p]ease submit the
following:

1) Complete postapproval study protocols must be provided to further characterize
the optimal stimulation dosing and patient selection criteria for the VNS Therapy
System for the treatment of chronic or recurrent depression in patients with
treatment resistant depression (TRD). CDRH will continue to work interactively
with you to develop the appropriate investigational plans. A final version must be
submitted as an amendment to your PMA.

Revised physician and patient labeling must be provided to address our remaining
concerns and comments. CDRH will continue to work interactively with you to
develop the appropriate labeling. A final draft version must be submitted as an
amendment to your PMA.

2

~

Satisfactory responses to all outstanding bioresearch monitoring issues must be
provided to address the deficiencies discovered during FDA inspections of your
investigational sites.

3

=

Please be advised that the PMA supplement caanot be approved until FDA has
determined that the manufacturing facilities, methods and controls comply with the
conditions set forth in your application and the applicable requirements of the Quality
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System Regulation (21 CFR Part 820). If you have any questions regarding the status of
your Quality System inspection please contact the Office of Compliance at (240) 276-
0131, or your District Office. ’

The PMA supplement must be amended to include your concurrence with, or suggested
revision of, the enclosed Conditions of Approval. In addition, you must agree 10 conduct

-two post-approval studies, as indicated in deficiency number 1 above, to further
characterize the optimal stimulation dosing and patient selection criteria for the VNS
Therapy System for TRD. The first study will be a prospective, multicenter, randomized,
double-blind comparison of different output currents in 450 new subjects with TRD. You

_ have agreed to assess the effectiveness responses to differing outputs 16 weeks after the
end of a 4-6 week titration period during which concomitant therapies will not be
changed. You have also agreed to follow these subjects for at least one year following
implantation to further characterize duration of response as well as safety parameters at
these higher doses. The second study will be a prospective, observation registry study of
1000 implanted subjects with TRD with follow-up extending to 5 years after ,
implantation. This study-will be designed 1o evaluate long-term patient outcomes as well
as predictors of response to therapy. Post approval study progress reports and results will
be submitted as a report to the PMA at 6 month intervals. As appropriate, CDRH may
request panel review of the postapproval study data. When necessary, the results will be
incorporated into the labeling, via a supplement.

The deficiencies identified above represent the issues that we believe need to be resolved
before our review of your PMA application can be completed. In developing the
deficiencies, we carefully considered the statutory criteria as defined in Section 515 of the
Federal Food, Drug, and Cosmetic Act for determining reasonable assurance of safety and
effectiveness of your device. We also considered the burden that may be incurred in your
attempt to respond to the deficiencies. We believe that we have considered the Jeast
burdensome approach to resolving these issues. If, however, you believe that information
is being requested that is not relevant to the regulatory decision or that there is a less
burdensome way to resolve the issues, you should follow the procedures outlined in the
“A Suggested Approach to Resolving Least Burdensome Issues” document. It is
available on our Center webpage at:

http-//www fda.gov/cdrh/modact/leastburdensome.html

The sale, distribution, and use of this device are restricted to prescription use in
accordance with 21 CFR 801.109 within the meaning of séction 520(¢) of the Federal
Food, Drug, and Cosmetic Act (the act) under the authority of section 51 5(dY1)B)() of
the act. FDA has also determined that, to ensure the safe and effective use of the device,
the device is further restricted within the meaning of section 520(e) under the autbority of
section 515(d){(1)(B)(i), (1) insofar as the labeling specify the requirements that apply to
the training of practitioners who may use the device and (2) insofar as the sale,
distribution, and use must not violate sections 502(q) and (x) of the act.
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Following receipt of an approvable letter, an applicant is required by 21 CFR 814.20(¢) o
update its pending PMA supplement with new safety and effectiveness information
pertinent to the requested change or modification and learned about the device from
ongoing or completed studies that may reasonably affect an evaluation of the safety or
effectiveness of the device or that may reasonably affect the statement of

. contraindications, warnings, precautions and adverse reactions in the draft labeling. Thxs
updated reporting is limited to studies sponsored by the applicant or to which the
applicant has reasonable access. The clinical update must be consistent with the data

reporting provisions of the protocol.

CDRH will issue an approval order after the requested information has been reviewed and
determined to be acceptable. 'You may not begin commercial distribution of the device as
modified by this PMA supplement until you have received an approval order and final
printed labeling has been submitted to FDA.

You may amend your PMA supplement as requested or withdraw it, or you may treat this
letter as a formal denial of approval. If you choose the latter, you may request
administrative review, either through a hearing or review by an independent advisory
committee, under section 515(d)(4) and 515(g) of the Federal Food, Drug, and Cosmetic
Act by filing a petition with the Food and Drug Administration, Dockets Management
Branch (HFA-305), Room 1-23, 12420 Parklawn Drive, Rockville, Maryland 20857,
within 30 days of the date you receive this letter. A petition for administrative review
must be submitted in accordance with general administrative procedures for submission
of documents to the Dockets Management Branch (21 CFR 10.20) and in the form of a
petition for reconsideration (21 CFR 10.33). Afier reviewing the petition, FDA will
decide whether to grant or deny the petition and will publish a notice of its decision in the
FEDERAL REGISTER. If FDA grants the petition, the notice will state the issues to be
reviewed, the form of the review to be used, the persons who may participate in the
review, the time and place where the review will occur, and other details.

As provided under 21 CFR 814.44(g), FDA will consider this PMA to have been
voluntarily withdrawh if you fail to respond in writing within 180 days of the date of this
request for a PMA amendment. You may, however, amend the PMA within the 180-day
period to request an extension of time to respond.. Any such request is subject to FDA
approval and should justify the need for the extension and provide a reasonable estimate
of when the requested information will be submitted. If you do not amend the PMA
within the 180-day pericd to (1) correct the above deficiency(ies), or (2) request-an
extension of time to respond and have the request approved, any amendment submitted
after the 180-day period will be considered a resubmission of the PMA and will be
assigned a new number. Under these circumstances, any resubmission will be given a
new PMA number and will be subject to the requirements of 21 CFR 814.20.

You may amend the PMA to provide the above requested information (3copies), clinical
data update (3 copies), voluntarily withdraw the PMA (3 copies), direct CDRH to
complete processing the PMA without the submission of additional information (3



267
Page 4 —

copies), or request an extension. The required copies of the amended PMA supplement
should include the FDA reference number to facilitate processing for this PMA and
should be submitted to the following address:

PMA Document Mail Center (HFZ-401)
Center for Devices and Radiological Health
Food and Drug Administration

9200 Corporate Blvd.

Rockville, Maryland 20850

If you have any questions concerning this approvable letter, please contact me at
Sincerely yours,
Director
Center for Devices and

Radiological Health
Food and Drug Administration

Enclosure
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Last Modified: 1-31-02
CONDITIONS OF APPROVAL

PREMARKET APPROVAL APPLICATION (PMA) SUPPLEMENT. Before making any
change affecting the safety or effectiveness of the device, submit a PMA supplement for review-
and approval by FDA unless the change is of a type for which a "Special PMA
Supplement-Changes Being Effected” is permitted under 21 CFR 814.39(d) or an alternate
submission is permitted in accordance with 21 CFR 814.39(¢) or (f).” A PMA supplement or
alternate submission shall comply with applicable requirements under 21 CFR 814.39 of the final
rule for Premarket Approval of Medical Devices.

All situations that require a PMA supplement cannot be briefly summarized; therefore, please
consult the PMA regulation for further gnidance. The guidance provided below is only for
several key instances.

A PMA supplement must be submiited when unanticipated adverse effects, increases in the
incidence of anticipated adverse effects, or device failures necessitate a labeling, manufacturing,

or device modification.

A PMA supplement must be submitted if the device is to be modified and the modified device
should be subjected to animal or laboratory or clinical testing designed to determine if the
modified device remains safe and effective.

A "Special PMA Supplement - Changes Being Effected” is limited to the labeling, quality control
and manufacturing process changes specified under 21 CFR 814.39(d)(2). It allows for the
addition of, but not the replacement of previously approved, quality control specifications and
test methods. These changes may be implemented before FDA approval upon acknowledgment
by FDA that the submission is being processed as a "Special PMA Supplement - Changes Being
Effected.” This procedure is not applicable to changes in device design, composition,
specifications, circuitry, software or epergy source.

Alternate submissions permitted under 21 CFR 814.39(e) apply to changes that otherwise require
approval of a PMA supplement before implementation of the change and include the use of a
30-day. PMA supplement or annual postapproval report (see below). FDA must have previously
indicated in an advisory opinion to the affected industry or in correspondence with the applicant
that the alternate submission is permitted for the change. Before such can occur, FDA and the
PMA applicant(s) involved must agree upon any needed testing protocol, test results, reporting
format, information to be reported, and the alternate submission to be used:

Alternate submissions permitted under 21 CFR 814.39(f) for manufacturing process changes
include the use of a 30-day Notice. The manufacturer may distribute the device 30 days after the
date on which the FDA receives the 30-day Notice, unless the FDA notifies the applicant within
30 days from receipt of the notice that the notice is not adequate.

page 1
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POSTAPPROVAL REPORTS. Continued approval of this PMA is contingent upon the
submission of postapproval reports required under 21 CFR 814.84 at intervals of 1 year from the
date of approval of the original PMA. Postapproval reports for supplements approved under the
original PMA, if applicable, are to be included in the next and subsequent annual reports for the
original PMA unless specified otherwise in the approval order for the PMA supplement. Two
copies identified as "Annual Report” and bearing the applicable PMA reference number are to be
submitted to the PMA Document Mai! Center (HFZ-401), Center for Devices and Radiological -
Health, Food and Drug Administration, 9200 Corporate Blvd., Rockville, Maryland 20850. The
postapproval report shall indicate the beginning and ending date of the period covered by the
report and shall include the following information required by 21 CFR 814.84:

1. Identification of changes described in 21 CFR 814. 39(a) and changes requlred to be
reported to FDA under 21 CFR 814.39(b)..

2. Bibliography and summary of the following information not previously submitted
as part of the PMA and that is known to or reasonably should be known to the
applicant:

a. unpublished reports of data from any clinical investigations or nonclinical
laboratory studies involving the device or related devices ("related” devices
include devices which are the same or substantially similar to the apphcants
device); and

b. reports in the scientific literature conceming the device.

If, after reviewing the bibliography and summary, FDA concludes that agency review of one or
more of the above reports is required, the applicant sha.[l submit two copies of each identified

report when so potified by FDA.

ADVERSE REACTION AND DEVICE DEFECT REPORTING. As provided by 21 CFR
814.82(a)(9), FDA has determined that in order to provide continued reasonable assurance of the
safety and effectiveness of the device, the applicant shall submit 3 copies of a written report
identified, as applicable, as an "Adverse Reaction Report" or "Device Defect Report” to the PMA
Document Mail Center (HFZ-401), Center for Devices and Radiological Health, Food and Drug
Administration, 9200 Corporate Blvd., Rockville, Maryland 20850 within 10 days after the
‘applicant receives or has knowledge of information conceming:

1. A mix-up of the device or its labeling with another article.

2. Any adverse reaction, side effect, m)ury toxicity, or sensitivity reaction that is
attributable to the device and:

a.  has not been addressed by the device's labeling; or

b.  bas been addressed by the device's labeling but is occurring with unexpected
severity or frequency.

page 2
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Any significant chemical, physical or other change or deferioration in the device, or any
failure of the device to meet the specifications established in the approved PMA that
could not cause or contribute to death or serious injury but are not correctable by
adjustments or other maintenance procedures described in the approved labeling. The
report shall include a discussion of the applicant's assessment of the change,
deterioration or failure and any proposed or implemented corrective action by the
applicant. When such events are correctable by adjustments or other maintenance
procedures deseribed in the approved labeling, all such events known to the applicant
shall be included in the Annual Report described under "Postapproval Reports” above
unless specified otherwise in the conditions of approval to this PMA. This postapproval
report shall appropriately categorize these events and include the number of reported
and otherwise known instances of each category during the reporting period. Additional
information regarding the events discussed above shall be submitted by the applicant
when determined by FDA to be necessary to provide continued reasonable assurance of
the safety and effectiveness of the device for its intended use.

REPORTING UNDER THE MEDICAL DEVICE REPORTING (MDR) REGULATION.

The Medical Device Reporting (MDR) Regulation became effective on December 13, 1984.
This regulation was replaced by the reporting requirements of the Safe Medical Devices Act of
1990 which becarne effective July 31, 1996 and requires that all manufacturers and importers of
medical devices, including in vitro diagnostic devices, report to the FDA whenever they receive
or otherwise become aware of information, from any source, that reasonably suggests that a
device marketed by the manufacturer or importer:

1. May have caused or contributed to a death or serious injury; or

2. Has malfunctioned and such device or similar device marketed by the
manufacturer or importer would be likely to cause or contribute to a death or
serious ijury if the malfunction were to recur.

The same events subject to reporting under the MDR Regulation may also be subject to the
above "Adverse Reaction and Device Defect Reporting” requirements in the "Conditions of
Approval" for this PMA. FDA has determined that such duplicative reporting is unnecessary.
‘Whenever an event involving a device is subject to reporting under both the MDR Regulation
and the "Conditions of Approval” for a PMA, the manufacturer shall submit the appropriate
reports required by the MDR Regulation within the time frames as identified in 21 CFR
803.10(c) using FDA Form 35004, i.c., 30 days after becoming aware of a reportable death,
serious injury, or malfunction as described in 21 CFR 803.50 and 21 CFR 803.52 and 5 days
after becoming aware that a reportable MDR event requires remedial action to prevent an
unreasonable risk of substantial harm to the public health. The manufacturer is responsible for
submitting a baseline report on FDA Form 3417 for a device when the device model is first
reported under 21 CFR 803.50. This baseline report is to include the PMA reference number.
Any written report and its envelope is to be specifically identified, e.g., “Manufacturer Report,”
“5-Day Report,” “Baseline Report,” etc.

page 3
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Any written report is to be submitted to:

Food and Drug Administration

Center for Devices and Radiological Health
Medical Device Reporting

PO Box 3002

Rockville, Maryland 20847-3002

Copies of the MDR Regulation (FOD # 336&1336) and FDA publications entitled “An
Overview of the Medical Device Reporting Regulation” (FOD # 509) and “Medical Device
Reporting for Manufacturers” (FOD #987) are available on the CDRH WWW Home Page. They
are also available through CDRH'’s Fact-On-Demand (F-O-D) at 800-899-0381. Written
requests for information can be made by sending a facsimile to CDRH’s Division of Small
Manufacturers International and Consunier Assistance (DSMICA) at 301-443-8818.

page 4
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R
o 5,

-/é DEPARTMENT OF HEALTH & HUMAN SERVICES Public Health Service

Food and Drug Administration
Rockville MD 20857

The Honorable Charles E. Grassley

Chairman

Committee on Finance

United States Senate JuL 20 2pp5
Washington, D.C. 20510-6200

Dear Mr. Chairman:

This is in response to your letter of July 7, 2005, co-signed by Ranking Minority Member
Max Baucus, regarding the Food and Drug Administration’s (FDA or the Agency) review of
Cyberonics, Inc.’s Panel Track Pre-market Approval (PMA) Supplement for the Vagus Nerve
Stimulation (VNS) Therapy to address treatment-resistant depression (TRD) in adults.
Specifically, you inquired whether there exists an agreement between Cyberonics and FDA,
which provides that “...the FDA would approve VNS Therapy for the indications of TRD if
Cyberonics would agree to voluntarily withdraw VNS Therapy for TRD if post-marketing
studies failed to show efficacy.”

We assure you that there exists no agreement or understanding between FDA and Cyberonics,
written or oral, that FDA would approve VNS Therapy for TRD in exchange for Cyberonics’
promise to voluntarily withdraw this device for this indication if post-marketing studies failed
to show efficacy. Such an agreement or understanding between FDA and Cyberonics has
never been discussed.

Cyberonics has, however, agreed to conduct post-approval studies to collect additional data
on the long-term safety and effectiveness of VNS Therapy for TRD. Specifically, the firm
plans to conduct a one-year dosing study of 450 patients, and a five-year patient registry,
which will include a minimum of 2,000 patients--1,000 patients receiving VNS therapy and
1,000 patients not receiving it. These studies are the products of extensive discussion
between FDA and Cyberonics concerning appropriate study design and the need to address
issues related to the long-term use of VNS Therapy. At no time did FDA and Cyberonics
discuss or reach an agreement or understanding by which Cyberonics would voluntarily
withdraw the device if the studies failed to show effectiveness of the device.

Consideration of post-market controls is an important component of FDA’s Pre-Market
Approval program for devices. Indeed, Congress specifically directed the Agency to
consider its post-market authorities in making pre-market determinations about the
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effectiveness of devices. The Food and Drug Administration Modernization Act of 1997
added section 513(a)(3)(C) to the Act, which provides:

“In making a determination of a reasonable assurance of the safety and effectiveness
of a device for which [a PMA application] has been submitted, the Secretary shall
consider whether the extent of data that otherwise would be required for approval of
the application with respect to effectiveness can be reduced through reliance on
postmarket controls.”

Consistent with this Congressional directive, FDA evaluated a number of considerations in
making its decision to approve VNS for TRD, including Cyberonics’ strong post-market
study plan. In doing so, the Agency was acting in accordance not only with its statutory
authorities but also with long-standing Agency practice. The Agency has ordered post-
approval studies of devices to address concerns about long-term safety and effectiveness since
the inception of its PMA program.

In sum, the studies agreed to by Cyberonics do not reflect an inappropriate agreement by the
Agency to permit the marketing of a device in exchange for a promise of withdrawal should
the studies show the device to be ineffective. To the contrary, these studies are the product of
a conscientious effort by the Agency to balance its responsibility to protect the public health
by requiring a reasonable assurance of safety and effectiveness and to give due consideration
to appropriate post-market controls for devices, as required by statute.

Sincerely,

atrick Ronan
Associate Commissioner
for Legislation
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Food and Drug Administration
Rockville MD 20857

The Honorable Charles E. Grassley

Chairman

Committee on Finance

United States Senate AUG 9 2005
Washington, D.C. 20510-6200

Dear Mr. Chairman:

This is in response to your letter of July 28, 2005, co-signed by Ranking Minority Member
Max Baucus, regarding the Food and Drug Administration’s (FDA or the Agency) approval
of Cyberonics, Inc.’s, Panel Track Pre-market Approval (PMA) Supplement for the Vagus
Nerve Stimulation (VNS) Therapy to.address treatment-resistant depression (TRD) in adults.
Your letter expressed concer that FDA was not open and transparent in its website disclosure
of safety and effectiveness information for VNS for TRD.

In particular, your letter quotes a statement by the Center for Devices and Radiological Health
(CDRH) Director about the lack of a showing of effectiveness in the acute short-term 12-
week data submitted by Cyberonics initially and suggests that this statement is inconsistent
with statements about the device’s effectiveness in the approved labeling. However, as
discussed in the override memo, the results of the long-term data show statistically significant
differences consistent with the claim that effectiveness of VNS for TRD does improve over
time. Although not randomized and controlled, the long-term study was characterized by a
high rate of patient accountability and follow-up, showing significant improvement over one
and two years of treatment for a specific subset of severely depressed treatment resistant
patients. In addition, the memo indicates that the Center Director considered. the post-market
experience with the device when used to treat severe epilepsy and the company’s strong post-
market plan. These considerations support the statement in Section X of the Summary of
Safety and Effectiveness (SSE), Conclusions Drawn from Studies that Cyberonics provided
“reasonable assurance of safety and effectiveness” of the VNS Therapy System for TRD.

Further, both the SSE and the patient labeling acknowledge the failure of the data to
demonstrate short-term effectiveness. Section IX.2.¢ on page 13 of the SSE states clearly
that VNS for TRD did not reach statistical significance at three months. Similarly, section
7.3 of the patient labeling states “the 12-week acute studies did not show a significant
difference between patients receiving VNS therapy and those not receiving it.” As discussed
in the SSE, the labeling underwent “extensive review and modification to insure it fully
informs physicians and patients of all known risks identified with use of the device in the
TRD population as well as MDR information from the marketing experience for the epilepsy
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indication. Effectiveness information conforms to the information presented in the (SSE)
clearly indicating that the benefit is not universal and requires long-term use and supervised
management.”

In summary, FDA believes that the VNS for TRD approval information on its website, which
includes the approval order, the SSE, and patient and physician (with black box warning)
labeling information, is transparent regarding safety and effectiveness and will be useful to
the public. We note that the approved indication limits the device to use in severely
depressed individuals who have not responded adequately to four or more courses of anti-
depressive treatment. These individuals will typically have undergone treatment using
multiple different anti-depressant drugs, some of which have significant side effects, one or
more courses of psychotherapy, and may have been treated with other modalities typically
reserved for TRD, such as Electro-Convulsive Therapy; yet their depressive symptoms
remain. We are confident that the information provided in the labeling and on FDA’s
website will assist these patients and their doctors in making informed decisions about
whether to have this device implanted.

Lastly, we would like to address your concern that the SSE posted on FDA’s website does not
address “the level of scientific dissent within CDRH,” and that the Director’s comments
regarding lack of effectiveness are not on the website at all. Please note that the SSE
truthfully discloses that the effectiveness data of the short-term study “was not statistically
significant.” The absence from the SSE of any discussion of internal discussions and the
decision-making process that led to the approval reflects the policy of the Agency not to
disclose pre-decisional and deliberative process information. This policy applies to all such
information, and applies to product approval decisions regardless of whether initial approval
decisions are overridden. The reasons for this policy are to enconrage open and frank
discussions among colleagues and between subordinates and superiors at FDA and to protect
against public confusion that might result from disclosure of reasons and rationales that were
not in fact ultimately the grounds for the Agency’s decision.

You ask that we inform you of any corrective actions we will take to address the concerns and
issues in your letter.  We have decided to review the CDRH Consumer Information page on
our website (www.fda.gov/cdrh/mda/docs/p970003s050.html) regarding the approval of the
VNS Therapy System to see if it can be revised to provide even more helpful information for
patients who are considering having VNS implanted for TRD.. We will notify you if any
changes are made.

‘We hope this information addresses your concerns. If you have further questions, please
contact us. A similar letter has been sent to your co-signer.

Sincerely,

Associate Commissioner
for Legislation
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U.S. Department of Health and Human Services

P97-21 FOOD AND DRUG ADMINISTRATION
FOR IMMEDIATE RELEASE Sharon Snider: (301) 443-3285
July 16, 1997

Consumer Hotline: (800) 532-4440

FDA APPROVES MEDICAL DEVICE FOR EPILEPSY

The FDA today approved the first medical device to help
reduce seizures in people with epilepsy who have severe,
uncontrolled seizures.

The approval came just 19 days after the positive
recommendation of the Neurological Devices Panel of FDA's
Medical Devices Advisory Committee. FDA received an application
to market the product on Jan. 27 and expedited its review
because of its potential importance for reducing seizures in
people who lack effective, altermative treatment.

The device, called a vagus nerve stimulator, consists of a
generator which is implanted under the collar bone like a
pacemaker and connected by wire to the vagus nerve in the neck
where it delivers electrical signals to the brain to control
seizures. It includes an external programming system which is
used by the physician to change stimulation settings. Patients
can turn the stimulator on and off with a hand-held magnet by
holding it over the stimulator.

The NeuroCybernetic Prosthesis System, made by Cyberonics,
of Houston, was approved for use in conjunction with drugs or
surgery in adults and adolescents with partial onset seizures,
the type of seizures that begin in one part of the brain and may
remain localized or become generalized to the entire brain.

"Vagus nerve stimulators offer people with uncontrolled
seizures a new type of treatment," said Bruce Burlington,
director of FDA's Center for Devices and Radiological Health.
"While this device will not help everyone, it will reduce the
frequency of seizures in many people."

Approximately 1.7 million Americans have epilepsy. Most
seizures can be controlled by medication. However, about 200,000
people have seizures that cannot be fully or adequately
controlled with drugs or surgery. Severe, ongoing seizures can
lead to death.

FDA's approval of the device was based on a review of
clinical studies on safety and effectiveness submitted by the
manufacturer and on the recommendation of the Neurological
Devices Panel.

In the studies, the device was implanted in 454 patients
with poorly controlled seizures at 45 medical centers in the
United States, Canada and Europe. The patients continued to take
anti-seizure medication during the study.

In the most recent study, most patients showed at least some
improvement with the vagus nerve stimulator. Half the patients
treated had at least a 20 percent reduction in the number of
seizures per day. In about 1 in 4, the frequency of seizures
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decreased by more than 50 percent. In about 1 in 5, however, the
number of seizures actually increased.

Side effects during stimulation included cough (50%),
hoarseness (100%), voice alteration (73%), and shortness of
breath (25%). However, these side effects were considered
tolerable by most patients.

Nine patients died during the studies, but none of the
deaths were believed by the clinical investigators to be caused
by the device. Four deaths were classified as Sudden Unexpected
Death in Epilepsy. The others resulted from drownings,
pneumonia, liver failure and blood disease.

Although the death rate was not statistically higher than
that expected for people with severe, poorly controlled seizures,
FDA has asked Cyberonics to continue to provide detailed
information about any further deaths, particularly any sudden
unexpected deaths. The agency has also asked the company to
further evaluate its study data to find out whether any factors
predict which patients are the most likely and least likely to
benefit from use of the device.

H#iH##

ATTENTION TV BROADCASTERS: Please use open caption for the hearing impaired.

HOME PAGE
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Project Manager

From:
Sent: Friday, October 03, 2003 2:03 PM

To: Pyschochopharmacology Team Leader

Cc: CDER Medical Reviewer; Review Team Leader; Branch Chief
Subject: RE: VNS for Depression

Thank you for your message. Our division and branch will be very interested in discussing your points in your message
below 1apologize that | was not able to suggest another meeting at the time | cancelled the post meeting. This was not a
reflection that we did not want to meet. This week has been extremely overbooked with other staff commitments and
meetings. Finding a time with our Division Director and key staff this week was not possible because of end of fiscal year
meetings and commitments. | will be rescheduling this post meeting for next week, or the following, dependent on staffing
schedules. if you would like, | can schedule a teleconference next week with our branch chief and lead reviewer. Please let

me know.
1 will get back to you, by today or Monday at the latest with another date and time for the post meeting.

had also asked for the PMA number for this firm (Cyberonics). We have not officially received ﬂjis ﬁrms
submission yet to the FDA, so we currently do not have an official PMA number assigned yet. When we do 1 will provide
that information. The current file number | have for the pre-PMA meeting is IDE number G980099.

Let me know if | can provide additional assistance.

Thank you,

Project Manager
*DA/CDRH/ODE/DGRND/REDB

-—Original Message—

From: Psychopharmacology Team Leader

Sent: Friday, October 03, 2003 12:09 PM
To: Project Manager
Cc: CDER Medical Reviewer

Subject: VNS for

| received notice that the post-meeting discussion with us had been cancelled without ‘another suggested time. {am
concemed that we are not getting our point across that the VNS for depression package that we reviewed represents a
failed development program on face and that we would not file this as an NDA if it were a drug. We realize that you
may have a different .thres.hgld for approval when it comes to devices because of the nature of the different diseases
on whcht.\ our respective Divisions are asked fo comment. However, we tend to view treatments for depression based
on the and not the therap itic modality (psychotherapy, drug, ECT and now VNS). So it is artificial to us to
consider one study for a device (that is negative on face) as sufficient to provide evidence for regulatory efficacy when

we require positive studies for a drug.

rt of it) with additional strongly supporting data from other work,
however, they have a long list of long-term claims
The long term claims are based on open-label data.
on historical controls in depression. Historical

Perhaps if this were a positive study (the short term pal
then it would be another discussion about their short-term claims;
based on parts of rating scales and secondary efficacy variables.
We do not allow labeling claims based open label studies that rely
controls in depression are extremely unreliable.

We are very interested in follow-up regarding the future of this development plan.

Thanks,

Psychopharmacology Team Leader
DNDP
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From: Pyschopharmacology Team Leader

Sent: Wednesday, February 04, 2004 1:56 PM

To: Review Team Leader; Branch Chief

Cc: Pyschopharmacology Team Leader; CDER Medical Reviewer
Subject: Post approval study

I would like to point out that Cyberonics spent an hour telling why it was completely impossible for
them to do a placebo controlled long-term (or short-term) study (even though other sponsors are
doing this with TRD with drugs that we review in our Division without any reported trouble from
IRBs or recruiting patients) but then, completely out of the blue; promised that if we approved the
device that they would do such a study post approval.

| find this offer extremely puzzling since their argument centered around troubles with ethics, IRB
cooperation, and patient recruitment. These are definitely not problems that would go away post

approval.

| suggest that we note this lapse in logic in the minutes.

Psychopharmacology Team Leader

USPHS



282

-----Original Message-----
From: Malone,Richard

Sent: Thursday, June 17, 2004 10:18 AM
Ta: CDER Supervisory Medical Officer
Subject: VNA Device Meeting

I was a voting consultant at the FDA neurological Device Pane on
6/15/04. I would like to speak to you about thxs as l am deeply

concemed about that meetmg d

The sponsor did not present convincing data that the treatment was
effective, nor in my mind, that it was safe. The only blinded study
with a control and with randomization to treaiments was a failed
study with regard to efficacy. The sponsor then presented open
data that was weak to show efficacy.

The panel voted overall to approve the devise. 1 and the panel
statistician, Dr. Ellenberg, voted for non-approval. Essentially. we
both agreed that a treatment should be shown effective in a well-
designed controlled trial. Drs. Rush and Sacheim (/sp}were
sponsor consultants and they essentially said that in serious
disorder, you don't need well-designed studies to show efficacy.
Somehow you can just tell.

Can we speak?

This e-mail and any accompanying attachments are confidential.
The information is intended solely for the use of the individual to
whom it is addressed. Any review, disclosure, copying.
distribution, or use of this'e-mail communication by others is
striclly prohibited. If you are not the intended recipicnt, please
notify us immediately by returning this message to the sénder and
delete all copies. Thank you for your cooperation.
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Page 1 of 1
From: Neurological Devices Panel Member
Sent: Friday, June 18, 2004 10:49 AM
To: Panel Secretary, FDA
Subject: Re: hello
Thanks If I were to have voted up front, I would have not approved the device. But

since it appeared that the majority of folks wanted to approve it, Dr. Ellenberg's
condition made no sense, so it seemed consistent to vote it down.

—— Original Message ~—

From: . panel Secretary, FDA

To: _ Neuorological Devices Panel Member
Sent: Thursday, June 17, 2004 8:34 AM
Subject: hello

Hi,

I'm thinking of you. [ didn't really get to talk to you afterwards. | hope you got home ok. | never had such a
tense meeting, and I've had 13-14 of them.

Did you see the Wash Post article June 16, page A3? | wanted you to know that you were mentioned as
casting the deciding vote on Dr. Ellenberg's last condition of approval so it was voted down. The Post described
the meeting as tense, a day of clashing scientific opinions, and it mentioned Drs. Malone and Ellenberg.

We are getting other comment on the meeting. The decision is officially under review; this is what | will
and am telling those who are asking. : (| don't know when a decision will be issued nor what it will be.)

You could be contacted by the press, maybe financial analysts of whom there sure are many. Remember
you don't have to talk to them. Some are polite and some aren't very. It may be easier not to talk because if
other leamned you talked to one, they will ring your phone off the hook. It is entirely your option. Let me know if
you need anything from us.

I'm sorry you were is such a hot seat. You did admirably. It was tough. Thank you. | thought the CYBX
speakers would never stop talking.
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From: Review Team Leader

Sent: Wednesday, October 20, 2004 10:03 AM

To: Panel Secretary; DGRND Deputy Director: Branch Chief

Subject: RE: From Panel Member Re: FDA's CES Homework and Comments on the VNS
Decision

In the cursory review of information performed, some panel members may have confused
increased risk of worsening depression with serious adverse events of worsening depression
due to lack of effectiveness of VNS therapy. This is a good point I hope to address
further in the review memo for Amendment 11.

From: Panel Secretary
Sent: Tuesday, October 19, 2004 2:23 PM

To: DGRND Deputy Director; Branch Chief

Cc: Review Team Leader

Subject: From Panel Member Re: FDA's CES Homework and Comments on the VNS Decision
FYI

————— Original Message-----

From: Panel Member [mailto:

Sent: Tuesday, October 19, 2004 2:12 PM
To: Panel Secretary

Subject: Re: FDA's CES Homework

Yes. It's true. They've not gotten it yet. I've made some progress
but have had a lot of unexpected clinical demands (the person who I
usuvally trade coverage with was out for a number of weeks without
warning). Will hope to have it finished by the end of next week.

I heard that the VNS device was disapproved. This was not surprising in
and of itself, given the less than impressive nature of the data as well
as the extreme ambivalence about the approval as reflected in the
deliberations of the panel. I certainly was very ambivalent myself.

What I did find quite surprising was the specific notation of a risk of
increased depression with the device. That was not something that I saw
as a primary finding of the studies nor even one that was clearcut, if
really present at all. I think its very hard to interpret “"increased"
symptoms as being attributable to a treatment that is being used to
treat those symptoms to begin with. Part of my disagreement with the
interpretation and final conclusions on the SSRI issues relates to just
this sort of issue since there were differences in those analysis for
suicidal thoughts and behaviors as lumped absolute measures in treated
vs. placebo groups but no differences between the groups in onset or
worsening of suicidal thoughts and behaviors making it hard to attribute
causality to the meds. (at least in my mind). Don't know if the above
is even intelligible, but was a similar issue operating in the inclusion
of increased depression as a rationale for disapproving the VNS device?

Will get back to you soon on the homework.
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From: ODE Deputy Clinical Director

Sent: Tuesday, September 14, 2004 8:24 AM
To: ODE Director
Subject: Cyberonics VNS

I have finished looking over the slides and responses from Cyberonics.

The sponsor appears to be relying on the long-term data to support the effectiveness of the device. In particular:
1. That many patients who respond at 3 months continued to respond at 12 months
2. That a number of patients who did not respond at 3 months went on to respond at 12 months.

The sponsor notes that of the 56 subjects who had at least a meaningful response (>25% reduction) at 3 months,
41 remained in that category at 12 months. However, we do not know what additional treatments were given to
those 41 subjects and whether any of the “continued” benefit was due to this concomitant treatment.
Furthermore; there are several drug trials where a significant portion of patients (~30-50%) on placebo
maintained an effect out to 1 year or beyond. Of the 118 patients at 3 months who were rated minimally
changed, unichanged or worse than baseline, 56 went on to at least a meaningful benefit (>25% reduction) at
month 12. But again, we do not know what additional treatments these 56 subjects received after month 3 which
may have assisted them in achieving the new status. Also, it should be noted that these numbers include
patients with a 25-50% reduction in score which was not in the original protocol’s definition of success (>50%
reduction) and the discussion of success which followed.

The “averages” in scores at 12 months may be deceptive and not entirely indicative of how each patient did. In
addition, a spot assessment of depression at 12 months may be difficult to interpret in a disease that fluctuates
over time. I therefore asked for the sponsor to provide month-by-month line data for those 55 subjects who Wwere
considered-successes at 12 months as per the study protocol (e.g., had a decrease of > 50% in symptom severity
scale when compared to baseline score).

It should be noted that the sponsor chose to submit the data regarding the HRSD scale and not the IDS Scale
which was the one chosen ahead of time as the endpoint for the long-term study. Whereas 30% of patients (55)
met the success criteria based on the HRSD scale at 12 months, only 22% of patients (41) met the success
criteria using the IDS scale. Right off the bat this is 14 additional patients who met the HRSD success criteria
who did not succeed by the IDS criteria. Nevertheless, I have looked at the individual data from these 55
patients. The sponsor put the HRSD score on a graph along with medication/ECT information which showed
when changes were made and the relative change in drug dosing. I was therefore able to look at when
improvements in HRSD occurred and whether there were any changes in concomitant therapy which preceded
those improvements (or worsening).

Of the 55 “successful” subjects, I felt fairly confident that changes in medications or ECT clouded the changes
in HRSD enough to raise questions as to whether it was the device or not in 21 of these subjects, leaving 34
successful subjects where there were no obvious medication changes which paralleled changes in symptom
score. This equates to ~18.5% of the evaluable patients who underwent 12 months of stimulation. However,

there were some curious findings in several other remaining patient flow diagrams. For example, there were 7
cases where the 12-month HRSD score

which earned the patient the “success” label was quite different and inconsistent with the scores in the 1-2 (or
more) months preceding the final assessment. This raises questions about the persistent benefit (duration of
benefit) which is argued by the sponsor. Although it may not be appropriate to eliminate these patients as

1
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“successes”, if we did, the number of such would be 27, or 14.7%. There were also cases where the score was
tending upwards over the last few months of the follow-up. Also of note, if the sponsor had provided the IDS
data instead, knowing that fewer patients met the success criteria, I anticipate that if these same type of
evaluation was done, we might see overall success rates (minus medication adjustments) of 10-15%.

The question becomes, are the “success rates” above within the realm of possibility for spontaneous remission?
To address this I attempted to locate publications involving patients with so-called treatment-resistant
depression where the patients were folowed without therapy. I was only able to find one —a publication by
Posternak and Zimmerman (Journal of Nervous and Mental Disease, 2000; 188(12):799-804) which looked at
spontaneous improvement rates in 25 depressed outpatients. The median duration of illness was 104 weeks (2
years). The mean HRSD score at baseline was 23.2. There were 8 subjects who spontaneously improved with
the longest time to recurrence out to 46 weeks (11+ months). Although the trial was small, the study did include
13 patients who were defined as doc d treatment resistant at baseline. The study noted that 4 of the 13, or
31%, spontaneously remitted during the No Treatment Trial. The authors state that their findings may suggest
that part of the placebo response seen in clinical trials may be due to the “natural ebb and flow of the disorder.”
In other words, the natural history of the disease may account for some of the improvement seen.

I do not see anything in the information which would convincingly make me decide to overrule the original
Division/Office decision.

From: Director of Office of Medical Policy

Sent: Wednesday, November 24, 2004 7:53 PM

To: Pyschopharmacology Team Leader; ODE Deputy Clinical Director
Cc: Review Team Leader; DGRND Medical Officer. CDER DNDP Director
Subject: RE: Change in Meeting Day/Time with Cyberonics

If | understand the situation, it would be a huge advance if they had even ONE controlled trial
showing an effect, although depending on the study, | certainly agree that one should, for
something so non-obvious, wish for confirmation. Are they, by the way, interested in "dose-
response” (i.e., how long you have to keep it zapping?

~——Qriginal Message——
From: Pyschopharmacology Team Leader
Sent: ednesday, November 24, 2004 1:09 PM
To: ODE Deputy Clinical Director
Ce: Review Team Leader; DGRND Medical Officer; CDER DNDP Director; Director of Office of Medical Policy

Subject: RE: Change in Meeting Day/Time with Cyberonics

|-am a little troubled by what appears to be a request that I not discuss the need for replicated
controlled data in our upcoming discussion with Cyberonics and corrDirecor. | am left with the
impression that you may view our Division's opinion on the need for replicated controlled trial
data as simply a bureaucratic policy difference between Centers. If this is true, then I hope to
convince you otherwise. This need for replicated controlled clinical trial data is a basic tenet
of psychiatric clinical research. This need is based on sad experience. | suggest that the
need for two randomized controlled trials should actually be the focus of this upcoming
meeting.

—Original Message—
From: ODE Deputy Clinical Director
Sent:  Wednesday, November 24, 2004 8:52 AM
To: Pyschopharmacology Team Leader
Cc: Review Team Leader; DGRND Medical Officer

Subject: RE: Change in Meeting Day/Time with Cyberonics

| met with. CDRH Director fast night and he said it would be perfectly fine for you to be
present at the meeting next Wednesday with Cyberonics. He just asks that we limit our
comments/discussion to the clinical data at hand and not bring up what would be required
if this was a CDER/CBER submission (e.g., 2 randomized controlled studies).
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From: Review Team Leader
Sent: Monday, November 29, 2004 8:29 AM
To: Branch. Chief

Subject: RE: cornois decision
Yes I've heard. ['ve been invited to a meeting, in the absence of my management. | am very
troubled about this decision, and suspect this is highly irregular.

——0riginal Message—--
From: Braoch Chief
Sent: Waednesday, Novernber 24, 2004 7:53 AM
To: Review Tearn Leader

Subject: corH Dir's dedision

. CDRH Dir
Don't know if you heard yesterday, but has made a decision — of sorts. His planisto
have a meeting with the company and the partial review team, for us to explain again why we
came out to a different conclusion with the same data.

l'll.be talking to obepiector  today, and explain why | think that's a really bad idea, but
chances are that's what'll happen.



288

From: Review Team Leader

Sent: Monday, December 27, 2004 8:44 AM

To: Branch Chief

Cc: Pyschopharmmacology Team Leader: DGRND Deputy Director; DGRND Medical Officer;
DGRND Director: ODE Deputv Clinical Director

Subject: RE: Cyberonics Protocols

After considerable thought, | would respectfully request you re-assign the current or any
future submissions re VNS Therapy to another reviewer. Considering my scientific
recommendation of not approvable based on the lack of clinical data supporting a reasonable
assurance of safety or effectiveness and my knowledge of the ethical uncertainty in how they may
have collected data in their epilepsy registry, | believe 1 have little to contribute in the either the
proposed dosage study or the post-market registry.

My final review memo on their latest supplement will be available this week to close out
Amendment 11.

--—---Original Message-——

From: ODE Deputy Clinical Director

Sent: Wednesday, December 22, 2004 10:03 AM )

To: DGRND Medical Officer; Psychopharmacology Team Leader; Review Team Leader
Cc: DGRND Director: DGRND Deputy Director

Subject: FW: Cyberonics protocols

Itis looking like®™*"®"is leaning towards approval (reversal) of the Cyberonics
VNS/Depression submission. Looks like he would be willing to do sa if the sponsor could
provide him with legitimate and useful post-market study. Last week they submitted one that
he looked at and told them was grossly inadequate (it basically was a "physicians can give
any electrical dose and any concomitant medications” type of study). It looks like they have
now submitted two more proposals.

cornor is asking us to form a work-group with Epidemiology, Stats, and Clinical people to
discuss the protocols and work on them to get a product that he feels comfortable with. § am
trying to organize that team now. | already have the names of the Epi and Stats people and
would like to include the three of you. Please let me know if you would be able to participate |
am hoping that people could look over the information during the holidays and that we can
meet a couple of times in early January to work out the kinks.
| just wanted to stress that " ™is making the approval/disapproval decision and that is out of
our hands now. However, he is still asking for our input and help with the one outstanding
issue in his mind (the post-approval study issue). it will be tough for most if not all of us to
look at a post-approval study in this context since we don't agree with the approval decision
but we really have to look beyond that and address the issue cornodas asked of us.

1 will be trying to set up some meetings on Outlook for early January. Please look for those
hopefully later today.



289

—--Original Message-—

From: Director, Office of Medical Policy
Sent: Thursday, December 23, 2004 4:28 PM
To: CDRH Director
Cc: Deputy Commissioner for Operations
Subject: Cyberonics

You've probably had as much input from everyone as you want, but I'm making an offer-anyway. 1| believe the study
they can and should do (whether realistically they can do it post-marketing is real question) is a randomized withdrawal
study (in this case | guess that means turning off or turning down the machine in randomly chosen people). There
are many practical advantages of this design. First, you're using patients who appear to be responders to the

t, a sub ial "enrich " with people who should be able to show a drug effect; second, you don't have to
wait till the rare patient suitable for the study turns up - they're already identified; third, the study can incorporate a
“failure” or early stopping rule, such that as soon as a patient is doing badly they've reached an endpoint - you don't
have to wait for 4, 8, 12, or whatever weeks to elapse, a major appeal for patients. These studies are do-able: they
are the routine way antidepressants for maintenance are evaluated; the second study of GHB for narcolepsy used this
design when it turned out they needed another study; this design was used to approve nifedipine for vasospastic
angina when a totally inadequate "historical control” was presented to us - it took no time to find the 27 patients for the
study (they were all taking the drug) and no time to do the study. The design has had many other uses too. If it would
help, I'd be glad to discuss this further. It's hard to see what any post-marketing uncontrolied study can contribute,
other than safety/tolerability data, of course.
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——Original Message---—
From:  CDER Medical Officer
Sent:  Wednesday, January 12, 2005 10:53 AM

To: Psychopharmacology Team Leader
Cc Director, Division of Neuropharmacological Drug Products
Subject: VNS

| know | am not on this project anymore and am on neuro now, but | am disturbed that VNS might actually get an
approval for “TRD". In my opinion, they do not have adequate data and | don't understand how this can move
forward. | think you feel much the same but what will happen if the post-approval study is negative? Will the
device be withdrawn? And, more importantly, it seems this type of data should come before approval.

| feel like | can't just sit back and watch this happen without asking if there is anything more we can do, for
example, could we meet with dir. Office of Med. Policy and Dep. Comm. for Operations about this? | am not trying to nag you about this
but | feel strongly. As an M.D. with an interest in science, it seems to me that such an approval would be akin to
approving an experimental product and is this what the FDA does?

Thanks.

From: ODE Deputy Clinical Director

Sent: Tuesday, January 25, 2005 8:53 AM
To: DGRND Medical Officer; Review Team Leader
Cc: DGRND Director; DGRND Deputy Director
Subject: Final Stages for Cyberonics

I think it is clear down here that s going to approve VNS for Depression. The post-market
dosing study is going through its final paces corior. has assigned anooe mobioogst and myself to review
the labeling and the SSE that Cyberonics has submitted. | am writing to ask you whether you
would be willing to take glances at the documents to help us out recognizing that no one knows
the data as well as the two of you. | would not expect you to put a lot of time into it but just to
point out major flaws, omissions, and “fluff* (ascorrorsaid). | know that both of you believe this
product should not be approved (as do 1) but comor. is asking us to at least make sure there is truth
in the labeling and I think that can be done regardiess of our individual takes on the
approvable/not approvable decision.

Please let me know.

Thanks
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PANEL QUESTIONS

1. A chief limitation of the long-term D02, D04 comparative analysis is that the data are not derived
from a randomized subject data set, but rather a comparison of outcomes from an investigational
device study and observational control study. A propensity adjustment strategy was used to reduce
potential bias (i.e., patient characteristics, disease characteristics) in the comparative analysis. This
type of strategy is not able to address the problems of potential bias due to other unmeasured patient
variables (e.g., past thyroid dysfunction, neurotic pre-morbid personality, familial predisposition for
affective disorder, multiple loss events, or socio-cultural level). Please discuss the impact of a
comparative analysis of non-randomized subject data, comparison of outcomes from an
investigational study and observational study, and unmeasured patient variables upon efficacy
outcomes in the PMA.

2. The Sponsor believes D02 long-term outcomes are not due to a placebo effect. Data provided in the
PMA includes a 20% (21/106) placebo effect rate in sham-treatment control subjects at acute phase
exit (12 weeks) as defined by a HAM-D score less than 18. Patient expectation of participating in an
investigational study for a new therapy (D02 study) may have also been greater than the expectation
of participating in an observational, control study. Please discuss the placebo effect and impact upon
clinical outcomes presented in the PMA.

3. Concomitant medications and ECT use were not standardized in either the D02 long-term study or
the D04 observational, control study. Please discuss the impact of concomitant medications and
ECT use on interpretation of the efficacy of VNS therapy for treatment resistant depression.

4. 21 CFR 860.7(d)(1) states that there is a reasonable assurance that the device is safe when it can be
determined that the probable benefits to health from use of the device for its intended uses, when
accompanied by adequate instructions for use and warnings against unsafe use, outweigh any
probable risks. Do the clinical data in P970003/S050 provide reasonable assurance that the device is
safe?

5. 21 CFR 860.7(e)(1) states that there is a reasonable assurance that a device is effective when it can
be determined, based on valid scientific evidence, that in a significant portion of the target
population, the use of the device for its intended uses and conditions of use, when accompanied by
adequate directions for use and warnings against unsafe use, will produce clinically significant
results. Considering your responses to questions 1, 2, and 3, do the clinical data in P970003/S050
provide reasonable assurance that the device is effective?
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FDA Contact Report

_Dates of Contact: March 1, 2002
Cy ics Particip. VP, y & Quality; Senior Director, Regulatory Affairs; VP, Clinical & Medical Affairs; Chairman & CEO;
VP, &Te D
FDA Participants: DGNRD Director; DGNRD Dep. Director; Branch Chief, Restorative Devices; Physiologist
Type of Meeting: Teleconference
IDE Number: IDE G980099 on Depression
Topic: D-02 Protocol Revisions
Report Date: March 21, 2002
Report Written By: Senior Director, Regulatory Affairs
ccC: VP, Regulatory & Quality; Director and Senior Counsel, Regulatory Affairs; VP, Clinical & Medical Affairs;
Regulatory Affairs Assistant
Sr. Dir, Reg. Affairs/VP, Clini ical Affairs pr d the slide dated 02/26/02 during the call. See
Attachment 1.
The notes below provide an iew of the di: ion prompted by the slides during the teleconference.

DGNRD Director:  We were as disappointed as you were in the results of the acute study. Depression is an
important new indication.

DGNRD Director: Have you looked at the dose/response relationship and does there appear to be a relationship?

VP, Clin./Med. Affairs replied that the first of two p 5 i to the P ity low D-02 it group
response rate was the refatively low acute dose of VNS Therapy received by the D-02 patients compared to the
acute doses received by the D-01 patients and by the epilepsy patients in the VNS Patient Registry. Cyberonics is
only now beginning its review of all available acute and long-term depression and epilepsy data and various
mechanism of action studies with regard to output current and response. Based on the data reviewed so far (a)
there does not appear to be a relationship between output current and acute response specifically in D-02, but (b)
the comparative analysis of response rates and output currents in D-02, D-01 and the epilepsy registry suggests
that there may be such a relationship.

DGNRD Director: Before you go to slide 12, please explain slide 11. What are the conclusions from this slide?

VP, Clin/Med. Affairs) replied that the level of treatment resistance in the D-02 patient population is the second of two
potential contributors to the unexpectedly low treatment group response rate in D-02. When the D-01 data was
analyzed to identify predictors of response, an inverse relationship between acute response and treatment
resistance as measured by ATHF treatment failures in the current episode was found. The D-02
inclusion/exclusion criteria were revised to exclude those patients with no acute response in D-01 (patients with
more than 6 ATHF treatment failures in the current episode). The palient characteristics shown on slide 11.
suggest that the D-02 patient p ion was as fre. i and possibly more treatment resistant than the

D-01 study patients.

DGNRD Director:  Did you look at those two groups to see if the less resistant patients had better results than the
more severe patients?

VP, Clin./Med. Affairs ) replied that the data might suggest that the D-02 patients are similar to the second cohort of D-
01 patients. VNS may be more beneficial for patients earlier in intervention. However, we have not yet analyzed
the D-02 results by level of treatment resistance.

CEO : mentioned the data presented by Jrme o mves'92 ot the FDA meeting in December showed that the

only predictor of acute response in D-01 was the number of adequate (ATHF) failed treatments during the current
episode. In other words, higher levels of treatment resistance would predict lower or delayed responses in that

more treatment resistant population.

Page 1 0of 3
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VP, Clin/Med. Affairs stated that a working hypothesis right now is that similar to antidepressant medications, it may
take VNS therapy longer to work in more treatment resistant patients.

DGNRD Director  What do you mean by re-blinding?

Sr. Dir, Reg. Affairs  commented on the “re-blinding” clarification and said that we were refraining from looking at any
additional long-term data in an attempt to facilitate a prospective long-term analysis of D-02.

At the conclusion of the slide presentation DGNRD Director | cannot be very optimistic about this strategy (i.e.,
submitting the D-02 long-term data as a PMA Supplement). A lot of what you say is good. There is no question;
you have good experience in epilepsy that would support the device's long-term safety. This patient population
clearly needs more treatment options. But the issue now is how to demonstrate effectiveness compared to a valid
control. Since you lost your control and both depression and this patient population are highly variable, it is
unclear how you will demonstrate effectiveness. What improvement is clinically significant in this patient
population?

VP, Clin./Med. Affairs responded that given the highly resistant patient population, it is thought that VNS therapy would
contribute 15-25% improvement on top of best medical management. CEO replied that the difference in
the D-02 Study to achieve statistical significance was 19%.

DGNRD Director - As you know, the issue here for you and us is the validity of the control group. {am not convinced
that you won't need another study such as the long-term comparative study (D-08) which you presented in
December. What is the status of D-08?

Sr. Dir, Reg. Affairs stated that the study has not yet started and that Cyberonics is currently preparing rer;ponses to
FDA's questions included in FDA’s conditional approval of the D-08 Study.

VP, Clin./Med. Affairs mentioned that if it takes VNS therapy 6 months or longer to show response then a randomized,
placebo control study would be problematic considering the severity of this patient populations’ treatment resistant
depression.

DGNRD Director: This is something you are going to have to wrestle with. We recognize the importance of it and
when we found out about the press report we were disappointed as well. A suggestion based on the presentation
is if you find specific factors that point out a certain subgroup of the patients that this may work for, then you might
be able to use a Bayesian analysis on a subset and design a smaller pivotal study. | am not sure how the data
from the initial subgroup would be weighted in the final analysis. In any case, we will review anything you submit.

DGNROD Director  Explain your thinking about possible control groups?

VP, Clin./Med. Affairs responded that the longitudinal repeated measure analysis using the D-02 patients’ as controls
was included in all FDA approval letters regarding the D-02 protocol. Cyberonics’ statistical consultant was
currently reviewing a variety of such repeated measure techniques. The long-term D-02 protocol provides for the
collection of all the safety and effectiveness data to facilitate such an analysis. The other alternatives included the
patients included in the D-04 companion study which was primarily a health economics study, and other treatment
resistant cohorts from ECT and long-term drug studies. A significant challenge will be the identification of similar
cohorts since the patients included in D-02 have been rarely studied and are excluded from most drug studies.

CEO asked about DGNRD Dir.'s opinion of the placebo group at acute exit as a control.

DGNRD Director  Did not recommend the pilacebo group at acute exit as a confirmed control since they take the null
hypothesis of skepticism. Again, without a randomized study, defining the control group is the biggest challenge.

DGNRD Director ~ Suggested that a D-08 like study with a sample size similar to D-02 could potentially show a
benefit for VNS over best pharmacotherapy and serve as a pivotal study to determine effectiveness.

Page 2 of 3
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VP, Clin./Med. Affairs acknowledged the difficulties in finding matched pairs from non-randomized studies.

DGNRD Diregtor:  We appreciated the slides and this call to bring us up to date. | hope we were helpful. You
obviously have a lot of work to do and we are available to review the additional analyses and your ideas regarding
next steps.

This concluded the conference call.

Page 3of 3
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Cyberonics:

We're in it for life™

Memo

To: File
From: Vice President, Regulatory & Quality
Date: October 11, 2002
4:15 pm
Re: Phone Call Minutes, G980099/S52 (letter dated 10/04/02)

After Scenario 1 presentation given, the following representative comments were made by
Director, Division of General & Restorative Neurological Devices
Branch Chief also sat in on the meeting. :

The IDE-S application prepared and submitted by Cyberonics was clear and communicated very
effectively the changes to the Stat Plan. Cyberonics’ submissions are typically of very good quality.

The FDA was very disappointed in our acute D-02 results as the need for altemative depression
treatments is great. The Expedited Review status granted by FDA acknowledged this need.

The FDA did not need to "approve” or “disapprove” this particular IDE-S that changed the proposed
Stat Plan for the ongoing Depression Study.

After reviewing the IDE-S supplement, FDA does not believe that the new analysis plan will provide
convincing evidence of effectiveness. However, FDA will, of course, review the data because, “the
clinical data could be overwhelming and be accepted by many people”. FDA agrees that, "the clinical
data is key”.

FDA understands that Cyberonics is not prepared to begin another study and that doing so before
the D-02 data is analyzed would not be in the best interest of patients.

FDA agreed with Cyberonics that the October 24 meeting should be rescheduled as a pre-PMA
meeting once the depression study clinical data has been analyzed and its statistical significance
supports such a meeting. FDA is looking forward to this meeting.

The Branch Chief asked that Cyberonics notify by e-mail or call Consumer Safety
Officer, and advise him that based upon this phone call, the October 24 meeing be cancelled.
Cyberonics will reschedule a D-02 pre-PMA meeting early next year based upon analysis of the
Depression Study clinical data supporting such a meeting.

DGRND Dir. thanked Cyberonics for the phone éall.
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100-DAY PMA-S MEETING MINUTES
VNS Therapym System for Treatment-Resistant Chronic or Recurrent Depression

100-DAY PMA-S MEETING MINUTES

VNS Therapy™ System for Treatment-Resistant Chronic or Recurrent Depression

Date: February 4, 2004

Time: 12:00 — 1:30 pm (Eastem)

Type of Meeting: 100-Day Meeting

Purpose of the Meeting: To discuss.the Substantive Review Issues identified to date.
Focused Questions Sponsor would like answered: Determination of Panel Date.

Attendees:

FDA
, Division Director, General, Restorative and Neurological Devices
Deputy Director, General, Restorative and Neurological Devices
Branch Chief, Restorative Devices Branch
, Team and Lead Reviewer, General, Restorative and Neurological Devices
Statistician, Office of Device Evaluation
( Project Manager, Restorative Devices Branch
BIMO
, Psychopharmacology Medical Reviewer, CDER, by teleconference
, Psychopharmacology Team Leader, CDER, by teleconference
Panel Secretary

Cyberonics. Inc.
Chairman of the Board and Chief Executive Officer
Vice President, Clinical and Medical Affairs and Chief
Medical Officer
Vice President, Regulatory and Quality
Senior Director, Regulatory Affairs
Senior Director, Clinical and Medical Affairs
Director and Senior Counsel, Regulatory Affairs
Medical Director, Clinical and Medical Affairs
Director, Biostatistics, Quintiles, Inc.*
Principle Investigator, University of Texas Southwestern MC, Dallas, Texas*

*(available via telephone)
Proposed
Agenda ltem P ted by Time
1. Introduction Senior Director 5 min.
1.1 Introduction of Meeting Altendees Regulatory Affairs
1.2 100-Day Meeting Agenda
1.3 Di ion of appropri: of Category C List
2. Discussion of Category C and other pertinent iSsues.  vp; Med. Dir, Clinical/Medical Affairs 65 min.
Sr. Dir., Clinical/Medical Affairs
Principle Investigator (by telephone) |
3. _Closing Remarks All [ Smin. |
4. Executive Session: Dr. Discussion 15 min.
Total Time 90 min.
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100-DAY PMA-S MEETING MINUTES
VNS Thesapy™ System for Treatment-Resistant Chronic or Recurrent Depression

Background Information:

On January 28, 2004 a teleconference call was held to discuss the review status of the PMA-S
including the planned facsimile containing the PMA-S substantive review issues as well as the
upcoming 100-Day Meeting scheduled for February 4, 2004. During this teleconference call the
list of issues was generally discussed including the manner in which Cyberonics should respond
and associated preparations for the 100-Day Meeting. During the teleconference call FDA
advised Cyberonics that a response to the preliminary list of items was not required prior to the
100-Day Meeting. Instead he recommended that a couple of key items be selected for discussion
at the 100-Day Meeting. During this teleconference call Cyberonics requested that we change the
100-Day Meeting format from a teleconference meeting to a face-to-face meeting in Rockville,
Maryland to which FDA agreed. Prior to the meeting Cyberonics submitted a 100-Day Meeting
Package, which contained the proposed Meeting Agenda as well as the Meeting Materials which
were based on the 51-issue list received by facsimile after the teleconference call on January 28,

2004.

Meeting Minutes of 100-Day Meeting:

After the intrcductions, and prior to the formal presentation from Cyberonics, FDA provided a
summary of the PMA-S submission substantive review status:

« This complex PMA-S is currently under substantive review and is a work in progress. The
list of items provided to Cyberonics on January 28, 2004 is a preliminary list of items
associated with the substantive review.

o The intent of this mesting is not to provide executive answers to questions and make final
decisions. The 100 day meeting is an open forum to discuss where we believe you are at in
ihe review progess and discuss the next steps that will be involved with in this process;

« FDA noted Cyberonics did a good job of interpreting and responding to the preliminary list of
items as was voluntarily provided in the meeting materials in advance of the 100-day
meeting. Not all FDA team members had the opportunity to review this package in full prior
to ‘the meeting. The meeting materials included a proposed agenda and preliminary
responses to the 51 issues. FDA stated options for FDA action on this submission included
either a not approvable letter or major deficiency ‘letter, and after discussions with upper
management, a major deficiency letter was determined, :

« Based on the substantive review to date, the impression of the PMA-S is the following:

o FDA has serious concems whether this data set could suppoit safety and effectiveness,
.because of the concerns with the study previously discussed. .

o The Depression PMA-S application will go to Panel. FDA would like fo plan ahead so
that a panel date can be planned for.

FDA stated these reservations regarding with the data would be part of the FDA review provided
to panel members. FDA commented it would be beneficial to have a harmonious approach in
moving to the Pane! Meeting in which unresolved issues can be brought. FDA also stated that
the Major Deficiency Letter would be sent soon and that the Panel Meeting date would be

_ scheduled. Prior to setting a panel date it would be helpful if the sponsor could project a date
that they feel they can respond to the Major Deficiency Letter (this should be a conservative
estimate). Cyberonics commented they would have responses to the Major Deficiency Letter
within two weeks of receiving the letter, which would allow FDA approximately twelve weeks to
prepare for the Panel Meeting. The information will need to be submitted allowing time for
review in order to hold the panel meeting on the date that will be scheduled.
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FDA stated that the letter would most probably be a Major Deficiency Letter. FDA explained
that the previously sent list of issues may not be a complete list since the review of the PMA-S
is on-going and she also cautioned against making the assumption that the Major Deficiency
Letter questions are @ subset of the previously provided 51-items. It was further stated that the
Major Deficiency Letter questions could not be provided interactively.

Lastly, FDA reiterated that the percentages brovided in particular tables in the PMA-S needed
corresponding raw data used to calculate these percentages (i.e. numerator and denominator).

Cyberonics introduced their presentation and meeting packet in response to the Substantive
[Review Issues/Questions fax received on January 28, 2004. The Meeting packet contained
substantive review issues by category including Category A, clarifications that are addressed in
the meeting materials; Category B, issues in which firm has no additional information to add
(firm believes those issues have already been addressed in the PMA); and Category C, focus
for the 100 day meeting.

On presentation of the slides, Cyberonics teviewed the following areas including Safety data,
Effectiveness and Clinical Significance Issues, and Trial design as included in their power point
presentation

The following items were noted:

(1) Cyberonics discussed the handling of missing data in the data analysis as well as other
“iterns including the use of the non-VNS therapy patient group in the analysis of D-02 vs.
D-04, the use of number of patients per year, data cut-off dates for safety and
effectiveness analysis;

(2) Cyberonics commented not much is published conceming-“Worsening Depression” or
“Treatment Resistant Depression” (TRD) and TRD patients are a different patient
population than the usual “depressed” population that antidepressant clinical trials
studied. FDA commented with regard to the safety data that they didn’t guarantee that

" all issues were addressed, but that Cyberonics understood the issues and the responses
at least started to address their concemns.

(3) There was some discussion on clinical significance (including the measurement tools) in
the TRD population compared to those populations studied in clinical drug trials
(percentage improvement compared to baseline) and the relationship between statistical
and clinical ‘significance with. respect to TRD populations (e.g. ECT patients).. Also
discussed was the expected placebo response in these different patient populations
(very little in TRD vs. substantial in the usual “depressed” population). FDA "asked
Cyberonics about the 30 to 50% placebo response rate found in the literature.
Cyberonics responded patients recruited into antidepressant drug trials are not a chronic
population and a less resistant poputation when compared fo the D-02 TRD population.
One might expect to see between a 0 to 10% placebo response rates in these patients;
however there exists litle evidence for known placebo response rates in TRD
populations.

{4) The importance of “valid scientific evidence” as defined by FDA with respect-to clinical
trial design was emphasized. Cyberonics commented on additional clinical trial design
and the comparison population for D-02 study patients as well as the potential difficulties
of other trial designs including ethical issues, sample size, re-consent and blinding.
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(5) Cyberonics commented potential bias due to unblinding following the D-02 acute phase
as well as the high concordance between the investigator and subject ratings, i.e. no
"matter which scale was used to collect data, there was high concordance between
investigator and subject ratings.

At the close of the meeting FDA stated that they would review the PMA-S timeline with respect
to the issuarice of the Major Deficiency Letter. Upon issuance of the Major Deficiency Letter, if
Cyberonics replied within approximately two weeks, then FDA would have approximately twelve
weeks to complete final preparations for the Panel Meeting (). FDA complimented Cyberonics
upon the preparation of the responses provided in the 100-Day Meeting Package. Cyberonics
and FDA determined that there was no need for a separate Executive Session.

The meeting adjourned with both Cyberonics and FDA planning to share draft-meeting minutes
as well as to complete the action items as assigned during the course of the meeting.

1. Cyberonics to provide electronic copy of slide presentation. Req AMans foJwarded to FDA on 2/6/04

2. FDA to provide summary of meeting minutes. Kin process

3. FDA to issue Major Deficiency Letter with Cyberonics’ In process
responses to follow thereafter.

4. FDA to begin Panel Meeting scheduling preparations. In process

Team Leader Concurrence:,

Branch Chief Concurrenoé:

Division Director Concurrence:
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NOV 10 2004 REVIEW TEAM MEETING MINUTES
VNS Therapy™ System for Treatment-Resistant Chronic or Recurrent Depression

Date: November 11, 2004

Time: 12:00 — 1:00 pm (Eastern)

Type of Meeting: Review Team Discussion

Purpose of the Meeting: Internal FDA meeting to discuss Amendment ~ Sponsor submission.
Focused Questions Sponsor would like answered: Not applicable.

Attendees:

FDA
Team Leader, DNDP, CDER, by teleconference
Division Director, DBS, CDRH
Statistician, DBS, CDRH
Biologist, DPS, OSB, CDRH
Medical Officer, M.D., Ph.D., DPS, OSB,
Team and Lead Reviewer, DGRND, CDRH
Medical Reviewer, DNDP, CDER, by teleconference
Branch Chief, DGRND, CDRH
Branch Chief, DPS, OSB
Team Leader, DBS, CDRH
Division Director, DGRND, CDRH
Project Manager, DGRND, CDRH

Background Information:

The Sponsor submitted Amendment  to FDA to address the deficiencies listed in the not
approvable letter dated August 11 2004. The additional information includes: a) Responses to
each of the deficiencies listed in the not approvable letter, and b) Additional follow-up of patients
implanted with the VNS Therapy System. A Review Team Meeting was convened to discuss the
latest submission and whether the Sponsor satisfactorily addressed the deficiencies listed in the not
approvable letter dated August 11 2004.

Minutes of Review Team Méeting:

The lead reviewer requested all primary reviewers to provide a bricf summary of their memo:

The lead reviewer stated additional information in Amendment  included two parts a) Responses to
each of the deficiencies listed in the not approvable letter, and b) Additional follow-up data
of patients implanted with VNS. Theleadrev.  noted responses to each of the deficiencies listed
in the not approvable letter contained no new information, other than the clinical data
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presented in the PMA, and such responses were inadequate. The lead revieweralso noted additional
follow-up is lacking, considering the basic design flaws from which the data was originally
collected. Lastly, teladrev. noted a recent publication in Trivedi et al. (2004) that reported
outcomes that argue against attributing the durability of outcomes in the D01 and D02
patients to the effectiveness of VNS since improvement was observed in very severe patients,
improvement occurred with medical management, and considerable differences in patient
management and follow-up vs. the control group was possibly a significant factor in
improving clinical outcome in very severely depressed patients.

®  Thesuiisiician stated additional evidence presented in Amendment  was long-term data from a
single arm of the D02 study and D-01 was designed as a feasibility study which may not be
combined with the pivotal D-02 study due to difference in clinical sites, response outcomes,
and others trial design issues. He commented without an appropriately designed,
independent, randomized, double-blind, multi-center, controlled-trial, equal distribution of
both observed and unobserved patient covariates between the VNS and control groups cannot
be assured. He also commented it is not easy to separate the confounding effect of increased
medications-and/or electroconvulsive therapy (ECT) from the effect of vagus nerve
stimulation. Lastly, he commented on the limitations of imputing missing data, as was
observed in several analyses of the long-term clinical data .

e, Thebiologist presented an analysis of reports on adverse events associated with VNS. She
reported 1,887 patient events, that included 314 deaths, 1,148 injuries, and 425 malfunctions.
Approximately one-third of the death events are of unknown etiology. Of the 1,887 patient
events, 1,148 reported a serious injury. The most frequently reported serious injury was
infection (n=312; 27%). Increased seizure activity was the second most frequently reported
patient injury with 259 of the 1;148 (23%) reports. The biologist explained that the number of
devices sold or VNS patient ycars was unknown and that OSB may follow-up with the Office
of Compliance to examine these events, in comparison to devices sold commercially.

e  The medical officer _stated the purpose of her review was to pravide a consult response to
DGRND/ODE regarding the findings presented in the PMA P970003/ST0/A010 and address
two specific questions including a) whether the patients with severe depression could be
expected to improve by chance based on the latest data submitted by the Sponsor and the data
‘from the relevant literature and b) is there a non-randomized, historical comparative study
that can démounstrate the safety and effectiveness of VNS therapy for TRD. The medical

officer reported data presented in the above submission do not provide sufficient scientific
evidence to establish long-term efficacy for this device. Statistically significant positive
long-term findings from controlled clinical trials are necessary to establish efficacy. She also
reported there was not a non-randomized, historical comparative study that she believes can
demonstrate the safety and effectiveness of VNS therapy for TRD

©  Another med. officer reported the Sponsor had not provided any new data to support the safety of the
VNS therapy in TRD. Since there are serious adverse events related to the use of the device,
it cannot be considered “safe” without a documented benefit to offset these risks. He noted
very little new information (not contained in the PMA, though it was presented at panel) was
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presented in the latest amendment. This medical officer also commented on a recent paper by
Trivedi et al that examined patients with chronic depression (average length of disease 13
years) using an algorithm guided treatment to adjust patients medication. He reported that
this study demonstrated by simply changing the approach to medication (all patients and
physicians had access to the same medications, only the approach to changes was different)
can have an impact at 12 months similar to the differences seen between D02 and D04 and
that with medical management, such responses are possible in severely affected patients.

The med. officer alSo proposed a series of alternative study designs, including a single arm study in
which all enrolled patients are treated with VNS for 6 month, followed by a randomized
phase in which half of the subjects have therapy withdrawn (turned off) and subjects are
followed to a specified endpoint (3 months) or until they have complete regression of
symptoms to pre-stimulation scores on depression rating scales. Such a design would allow
for longer exposure to stimulation and eliminate the ethical issues since all patients are
receiving therapy.

® The CDER team leader. stated the Division of Neuropharmacological Drug Products (DNDP) has
worked as a consultant to CDRH in review of the PMA for this indication for the past year.
DNDP has consistently recommended that the Sponsor needed to produce two positive
controlled trials to. gain approval for a claim of efficacy in the treatment of TRD. He
described the studies as open label trial data, in the absence of a positive, randomized
controlled study. DNDP has a strong belief in the use of randomized controlled studies in the
evaluation of mood disorders in general and TRD specifically. The use of open label trial
data for approval is poorly supported by science and history. DNDP would consider the
additional information presented in Amendment  as an incomplete response.

The group collectively discussed the limitations of non-randomized controlled studies and
examples of medical products (drug, device) that were believed to be safe and effective, and later
disproved based on randomized controlled studies.

All attendees were asked to vote on whether the application should be approved, conditionally

approved, or considered not approvable, considering the clinical data submitted in Amendment
The following votes were noted:

9 Not Approvable; 1 abstention

The Division summarized to the group that a series of meetings were scheduled in the upcoming
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weeks to bring this application review to closure. The Division would present the
recommendation of the review team to the Office Director of the Office of Device Evaluation.
The Division would update all review team members of the outcome of its recommendation to
senior management at ODE and CDRH on this application.

Team Leader Concurrence: U194

Branch Chief Concurrence: L / 19 / D (‘{

Division Director Concurrence: l/ / iz / o {
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Preface

Public Comment:

Comments and suggestions may be submitted at any time for Agency consideration to Dockets
Management Branch, Division of Management Systems and Policy, Office of Human Resources
and Management Services, Food and Drug Administration, 5630 Fishers Lane, Room 1061,
(HFA-305), Rockville, MD 20852. When submitting comments, please refer to Docket No.
01D-0202. Comments may not be acted upon by the Agency until the document is next revised
or updated.

For questions regarding the use or interpretation of this guidance, contact Joanne R. Less,
Ph.D. (CDRH) at (301) 594-1190 or by email at jrli@cdrh.fda.gov or Leonard Wilson
(CBER) at (301) 827-0373 or by email at wilsonl@cber.fda.gov.

Additional Copies:

Additional copies are available from the Internet at:

http://www .fda.gov/cdrh/ode/guidance/1332.pdf, or CDRH Facts-On-Demand. In order
to receive this document via your fax machine, call the CDRH Facts-On-Demand system
at 800-899-0381 or 301-827-0111 from a touch-tone telephone. Press 1 to enter the
system. At the second voice prompt, press 1 to order a document. Enter the document
number 1332 followed by the pound sign (#). Follow the remaining voice prompts to
complete your request.
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Foreword

While the Agency received very few comments on the draft guidance, almost all of them
strongly supported the guidance and encouraged its full implementation as soon as possible.
Several comments included recommendations for the Agency. Several comments
recommended that FDA develop a training program for its staff on the least burdensome
principles. Comments also suggested that FDA develop ways to assess both the Agency’s
success in implementing the principles and stakeholders’ satisfaction with FDA’s
incorporation of them into its daily activities.

The Agency agrees with these recommendations. Although initial training already has been
conducted for staff within the Center for Devices and Radiological Health (CDRH), the
Center for Biologics Evaluation and Research (CBER), and for the device advisory panels,
additional in-depth training sessions will be held to ensure that the least burdensome
approach is fully incorporated into the two centers” work. FDA is also in the process of
developing tools to be used by both Agency staff and its stakeholders to periodically assess
the implementation of the least burdensome principles. Some measurement tools have been
developed, such as the checklists to be used following the FDAMA early collaboration
meetings. These checklists will help assess if the least burdensome approach was wsed to
determine the type of valid scientific evidence needed to support marketing approval and if
such an approach was used to design any needed clinical trial. FDA is taking this
opportunity to encourage its stakeholders to use these assessment tools. Additional tools of
this type are needed to accurately assess the Agency’s incorporation of the least burdensome
principles into its various regulatory activities. Tools are also needed to assess the impact of
the least burdensome approach on expediting the development of new medical technologies.
The Agency will work with its stakeholders to develop these important measuring tools. The
Agency encourages your thoughtful evaluation of its efforts to determine whether the least
burdensome approach is being successfully implemented and to accurately assess its impact
on the public health.

iii
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The Least Burdensome Provisions of the
FDA Modernization Act of 1997: Concept
and Principles; Final Guidance for FDA and
Industry

This document is intended to provide guidance. It represents the Agency’s current thinking on
this topic. It does not create or confer any rights for or on any person and does not operate to
bind the Food and Drug Administration (FDA) or the public. An alternative approach may be
used if such approach satisfies the requirements of the applicable statute and regulations.

L Background

A central purpose of the Food and Drug Administration Modernization Act of 1997 (FDAMA) is
“to ensure the timely availability of safe and effective new products that will benefit the public
and to ensure that our Nation continues to lead the world in new product innovation and
development.” ! As can be seen in this statement, Congress’ goal was to streamline the
regulatory process (i.e., reduce burden) to improve patient access to breakthrough technologies.
While Congress wanted to reduce unnecessary burdens associated with the premarket clearance
and approval processes, Congress did not lower the statutory criteria for demonstrating
substantial equivalence or reasonable assurance of safety and effectiveness.

To help achieve this goal, Congress added sections 513(i)(1)(D) and 513(a)(3)(D)(ii) to the
Federal Food, Drug, and Cosmetic Act (the act). These provisions capture both of the ideas
expressed in the legislative history: FDA should eliminate unnecessary burdens that may delay
the marketing of beneficial new products, but the statutory requirements for clearance and
approval remain unchanged.

Specifically, section 513(i)(1)(D) states, “Whenever the Secretary requests information to
demonstrate that devices with differing technological characteristics are substantially equivalent,
the Secretary shall only request information that is necessary to making substantial equivalence
determinations. In making such a request, the Secretary shall consider the least burdensome
means of demonstrating substantial equivalence and request information accordingly.” Section
513(a)(3)(D)(ii) states that, “Any clinical data, including one or more well-controlled
investigations, specified in writing by the Secretary for demonstrating a reasonable assurance of
device effectiveness shall be specified as a result of a determination by the Secretary that such
data are necessary to establish device effectiveness. The Secretary shall consider, in consultation
with the applicant, the least burdensome appropriate means of evaluating device effectiveness
that would have a reasonable likelihood of resulting in approval.”

These two sections of the law contain what are commonly referred to as the “least burdensome

! Senate Report No. 105-43 (1997).
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provisions” of the act. Over the last few years, FDA has been working to develop an
interpretation of the least burdensome provisions that would accurately capture Congress’ intent
and that could be implemented consistently by the Agency and industry. This guidance is one
part of that process. As presented below, FDA believes the least burdensome concept to be one
that could affect almost all premarket regulatory activities, including presubmission meetings
with industry, premarket submissions, and the development of guidance documents and
regulations. The Agency believes that this interpretation most accurately reflects the spirit of the
new law.

In order for the least burdensome approach to be successful, it is important that industry continue
to meet all of its statutory and regulatory obligations, including preparation of appropriate,
scientifically sound data to support applications. It is also important that FDA continue to
enforce the statutory and regulatory provisions that are in place to protect the public after a
device reaches the market. The confidence that the American public and the global market have
placed in FDA regulation relies on inspections, surveillance, and reporting activities as much as
on premarket review. If FDA becomes aware of information unrelated to the clearance or
approval decision, but which could represent noncompliance with the law or implementing
regulations, such issues cannot be ignored. While the Agency will not withhold the clearance or
approval of a device because of an issue unrelated to a premarket decision, it is the Agency’s
responsibility to act on such information in the postmarket period and take whatever regulatory
or enforcement action is appropriate.

Finally, although the least burdensome provisions are recent additions to the statute, there are
cases predating FDAMA that illustrate how the Agency has utilized a least burdensome approach
in resolving a regulatory issue or in helping industry to bring a new device to market. In fact,
several examples of situations in which CDRH used a least burdensome approach are presented
in this guidance. FDA recognizes, however, that by adding these provisions to the act, Congress
was directing the Agency to implement this type of approach in a consistent and uniform manner
to encourage the timely development of new medical device technologies. FDA believes that
this guidance, in combination with other guidances that have been developed as a part of the
least burdensome effort, will help to ensure that the Agency accomplishes this goal.

1L ‘What does “Least Burdensome” Mean?

We are defining the term “least burdensome” as a successful means of addressing a premarket
issue that involves the most appropriate investment of time, effort, and resources on the
part of industry and FDA. This concept applies to all devices and device components of
combination products regulated by FDA under the device provisions (including in vitro
diagnostics (IVDs)). When conscientiously applied, we believe the least burdensome concept
will help to expedite the availability of new device technologies without compromising scientific
integrity in the decision-making process or FDA’s ability to protect the public health. The least
burdensome concept should be integrated into all premarket activities, as well as postmarket
activities as they relate to the premarket arena. These activities include:

e Simple inquiries regarding device development
e Pre-submission activities, including early collaboration meetings and the pre-IDE process
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Premarket submissions

Panel review and recommendations
Post-approval studies

Reclassification petitions

Guidance document development and application
Regulation development

III. What Basic Principles Underlie the Least Burdensome Concept?

FDAMA did not change the statutory threshold for premarket clearance or approval. To
continue to meet this standard, while also fulfilling the intent of the least burdensome provisions
of FDAMA, we intend to apply the following basic principles:

e The basis for all regulatory decisions will be found in sound science and the spirit and the
letter of the law;

e Information unrelated to the regulatory decision should not be part of the decision
making process;

e Alternative approaches to regulatory issues should be considered to optimize the time,
effort, and resources involved in resolving the issue consistent with the law and
regulations; and

e All reasonable measures should be used to reduce review times and render regulatory
decisions within statutory timeframes.

Iv. How do the Least Burdensome Principles Apply to PMAs (Originals and
Supplements)?

FDA and industry should focus on the statutory criteria for approval of the PMA, i.e., the
determination of reasonable assurance of safety and effectiveness, as defined in the regulations
(21 CFR 860.7). This determination should be based on valid scientific evidence, and
information unrelated to the premarket approval decision should not be submitted to, nor
requested by, the Agency. Hyperlink #1

Most original PMAs and some supplements require clinical data in order to meet the statutory
threshold for approval. Where clinical outcome can be reliably predicted from non-clinical data,
however, well-designed bench and/or animal testing can be the basis for approval of the PMA.
Conditions where such nor-clinical data could meet the threshold for approval typically involve
devices or modifications of approved devices for which scientifically valid information is
available in the public domain. If clinical data are needed, FDA and industry should consider
alternatives to randomized, controlled clinical trials when potential bias associated with
alternative controls can be addressed.

Given the above, alternatives to randomized, controlled clinical trials may include:
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e Reliance on valid? non-U.S. data (where appropriate for the intended U.S. patient
population),

e “Paper PMAs,”> or

e Study designs employing non-concurrent controls, such as historical controls (e.g.,
literature, patient records), objective performance criteria (OPC)*, and patients as their
own control. Hyperlink #3

In addition, when clinical data are needed for PMA approval, the use of scientifically valid
surrogate endpoints (Hyperlink #4a) and statistical methods, such as Baysian analyses, 5 should
be considered to determine if they may be appropriately used. If incorporated as part of the
study design, early submission of the application may also be considered, as appropriate.

Hyperlink #4b

Whenever possible, FDA and industry decisions about device development and review should
rely on information that is available from earlier versions of the same device or from marketing
experience with similar devices. Recognizing that devices often develop incrementally, earlier
generations of a product line may provide important information that can reduce the need for, or
the amount of, new additional data. Therefore, information gathered throughout a product’s life
cycle may also help reduce submission data requirements.

The role of postmarketing information should be considered in determining the appropriate type
and amount of data that should be collected in the premarket setting to support PMA approval.
Postmarketing information should also be considered for assuring long-term device safety and
effectiveness, wherever appropriate. Discussions regarding the premarket/postmarket balance
should occur early in the device development process with the understanding that the statutory
criterion for approval continues to be reasonable assurance of safety and effectiveness.

Hyperlink #5

The effective use of FDA-recognized standards can streamline PMA submissions and provide for
a more efficient review process. Declarations of conformity to these standards should be
submitted whenever possible. Hyperlink #6

221 CFR 814.15(b) indicates that for FDA to accept studies conducted outside the U.S. in
support of a PMA, the data must be “valid.”

3 A “paper PMA” is one that is based on bench testing and/or information derived from peer-
reviewed scientific literature. For example, a paper PMA may rely on a meta-analysis of
information derived from the literature. Hyperlink #2

4 “Objective performance criteria” are performance criteria based on broad sets of data from
historical databases (e.g., literature or registries) that are generally recognized as acceptable
values. These criteria may be used for surrogate or clinical endpoints in demonstrating the safety
or effectiveness of a device.

5> Modern statistical methods may also play an important role in achieving a least burdensome
path to market. For example, through the use of Baysian analyses, studies can be combined in
order to help reduce the sample size needed for the experimental and/or control device.
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V. How do the Least Burdensome Principles Apply to 510(k)s?

FDA and industry should focus on those issues that can affect the substantial equivalence (SE)
determination, that is, whether the device has the same intended use as the predicate device and
is as safe and effective as a legally marketed device. Information unrelated to the substantial
equivalence decision should not be submitted to, nor requested by, the Agency. Hyperlink #7

In assessing the intended use of the device for purposes of the SE determination, labeling should
be reviewed to ensure that the necessary elements identified in 21 CFR 807. 87(e) are provided.
Ensuring compliance with other regulations (e.g., 21 CFR Parts 801 (except for 801.6), 809, 820)
should not ordinarily be part of the SE determination. Hyperlink #8

In making the SE determination, the Agency should reaffirm its longstanding review policy’ that:

(1) Substantial equivalence will normally be determined based on comparative device
descriptions, including performance characteristics; and

(2) Performance testing should be submitted if there are important descriptive differences
between the device and other devices of the same type or the descriptive characteristics
for the new device are not precise enough to assure comparability. In these instances, the
most appropriate bench and/or animal testing, or in the case of [VDs, analytical testing
(i.e., precision, accuracy, limit of detection, cross-reactivity, and effects of interfering
substances, and clinical sensitivity/specificity), to address the performance issue should
be provided. Summary information regarding the testing should generally suffice, but the
test protocol, description of test methods, or any standards followed in conducting the
testing should also be provided.

Clinical data are not required for most 510(k)s. Consequently, the Agency should clearly
document the issue that warrants a request for such data. In deciding how the clinical data
should be obtained, FDA and industry should consider alternatives to randomized, controlled
clinical trials, as discussed above for PMAs, when potential bias associated with alternative
controls can be addressed. Alternatives such as reliance on valid” non-U.S. data (where
appropriate for the intended U.S. patient population), use of meta-analyses, and trial designs
employing non-current controls such as historical controls (e.g., literature, patient records), OPC,
and patients as their own control should be considered to determine if they may be appropriately
used. In addition, the use of scientifically valid surrogate endpoints should be considered as
discussed above for PMAs. Hyperlink #9

In accordance with the guidance document entitled, “Guidance for Industry and FDA Staff — Use
of Standards in Substantial Equivalence Determinations,” industry should submit and FDA
should rely on a manufacturer’s: 1) statement that a device will meet a recognized standard or 2)
a declaration of conformity to a standard, as appropriate. Hyperlink #10

¢ “Guidance on the Center for Devices and Radiological Health’s Premarket Notification Review
Program.” June 30, 1986. (www.fda.gov/cdrh/k863.html)
7 This guidance is available on the web at: www.fda.gov/cdrh/ode/guidance/113 1.html
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Manufacturers may make modifications to a cleared device that do not require submission of a
new 510(k). Given this, FDA should not request information regarding changes observed in a
new 510(k) that were previously implemented by industry without the requirement for 510(k)
clearance, unless the lack of information regarding the previous modification(s) does not allow
the SE determination to be made. Hyperlink #11

Manufacturing and quality control information should not be part of a 510(k) submission unless
the information relates to the substantial equivalence determination. Hyperlink #12

VI. What are Some General Applications of the Least Burdensome Principles?

FDA and industry should utilize a Systems Approach® to device regulation and take full
advantage of all regulatory tools available through FDAMA and reengineering, such as the de
novo risk-based classification process and “The New 510(k) Paradigm.” Hyperlink #13 The
reclassification and exemption processes should also be used to ensure that the proper level of
regulatory control is applied to a device type. Hyperlink #14

Reliance on postmarket controls (e.g., compliance with the Quality Systems (QS) regulation,
postmarket surveillance, and the Medical Device Reporting requirements) should be considered
as a mechanism to reduce the premarket burden for 510(k)s and PMAs, while still ensuring the
safety and effectiveness of the device. Hyperlink #15

FDA and industry should make effective use of well-designed bench and/or animal testing.
When nonrclinical testing is being conducted or requested, the testing should be designed to
address a specific question, use standards or standardized test methods whenever possible,
employ scientifically relevant end-points, and use an appropriate bench and/or animal model.
Hyperlink #16

Industry should incorporate by reference other premarket submissions (e.g., IDEs, 510(k)s,
PMAs), whenever possible. FDA should encourage and accept this practice as a means of saving
resources. Hyperlink #17

FDA should avoid using premarket review to ensure compliance with FDA statutes or
regulations unrelated to the regulatory decision (e.g., Radiation Control for Health and Safety
Act (RCHSA)). Similarly, verifying compliance with laws and regulations administered by other
federal agencies (e.g., Occupational Safety and Health Administration (OSHA)) should not
generally be part of the substantial equivalence or approval decision. Hyperlink #18

When requesting additional information to resolve a regulatory issue, FDA should:

¢ Identify the specific issue or question that the request is attempting to address;
e Acknowledge the information that was submitted and explain why it is deficient;

8 «A Systems Approach to Premarket Review” can be found at:
www.fda.gov/cdrh/ode/guidance/prerevapproach.html
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o Establish the relevance of the request to the determination that is being made, i.e.,
substantial equivalence or reasonable assurance of safety and effectiveness; and
e Remain open-minded to alternate ways to address the issue or question. Hyperlink #19

In responding to FDA’s request for additional information, industry should make every attempt
to respond completely and promptly. The response should:

e State the Agency’s issue, and
e Provide one of the following:
— the information requested, or
— an explanation of why the issue is not relevant to determining substantial equivalence
or reasonable assurance of safety and effectiveness, or
— alternative information and an explanation of why the information adequately
addresses the issue. Hyperlink #19

Whenever possible, FDA and industry should attempt to resolve minor questions/issues by
phone, fax, or e-mail. The Agency should use deficiency letters to resolve the more complicated
issues (i.e., major deficiencies) and include only those minor deficiencies that have not been
adequately addressed by phone, fax, or e-mail. Industry should promptly respond to questions
regarding minor deficiencies to avoid unnecessarily prolonging the review time. For both major
and minor deficiencies, agreement between FDA staff and industry on a timeframe for
responding to the deficiencies may help expedite the process. When FDA receives the additional
information, the Agency should determine the relevancy and adequacy of the information to the
SE or approval decision. Similarly, if industry proposes an alternative approach to resolving a
regulatory issue, FDA should consider the appropriateness of the proposed alternative and, if
appropriate, discuss it with industry.

If industry believes that the Agency did not use the least burdensome approach in attempting to
resolve a regulatory issue, there are several avenues available to address this concern. In
addition to the longstanding mechanisms available through supervisory oversight, CDRH has
appointed a Center ombudsman who is also available as a resource to help resolve least
burdensome issues.’

The least burdensome principles should also be applied in the development of guidance
documents and regulations. Hyperlink #20a; Hyperlink #20b

VILI. Conclusion

In order to achieve Congress’ goal to “ensure that the FDA is an agency committed to fostering
innovation and ensuring timely public access to beneficial new products,”]0 a least burdensome
approach should be used in almost all regulatory activities. Application of the least burdensome
principles to premarket requirements will help to reduce regulatory burden and save Agency and

N Suggested Approach to Resolving Least Burdensome Issues” can be found at:
www.fda.gov/cdrh/ode/guidance/1188.html
1%Senate Report No. 105-43 (1997).
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industry resources, while protecting the public health by maintaining the safety and effectiveness
of medical devices. Full implementation of the least burdensome provisions of FDAMA is
critical to, but only a part of, achieving Congress’ intent in passing the new law. The Center’s
recent reengineering efforts and utilization of all regulatory mechanisms provided by the law, the
implementing regulations, and Agency policies are also important steps toward achieving this
goal.
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VIII. Hyperlinks

Hyperlink #1

As defined in Section 515 of the act, the criteria for approval of a PMA is “reasonable assurance
that a device is safe and effective under the conditions of use prescribed, recommended, or
suggested in the proposed labeling."

Reasonable assurance of safety is defined in 21 CFR 860.7(d)(1) as “There is reasonable
assurance that a device is safe when it can be determined, based upon valid scientific evidence,
that the probable benefits to health from use of the device for its intended uses and conditions of
use, when accompanied by adequate directions and warnings against unsafe use, outweigh any
probable risks.”

Reasonable assurance of effectiveness is defined in 21 CFR 860.7(e)(1) as “There is reasonable
assurance that a device is effective when it can be determined, based upon valid scientific
evidence, that in a significant portion of the target population, the use of the device for its
intended uses and conditions of use, when accompanied by adequate directions for use and
warnings against unsafe use, will provide clinically significant results.”

“Valid Scientific Evidence is evidence from well- controlled investigations, partially controlled
studies, studies and objective trials without matched controls, well-documented case histories
conducted by qualified experts, and reports of significant human experie nce with a marketed
device, from which it can fairly and responsibly be concluded by qualified experts that there is
reasonable assurance of the safety and effectiveness of a device under its conditions of use. The
evidence required may vary according to the characteristics of the device, its conditions of use,
the existence and adequacy of warnings and other restrictions, and the extent of experience with
its use.” (21 CFR 860.7(c)(2))

In accordance with the least burdensome principles, information that should not be factored into
the premarket approval decision should not be submitted to, or requested by, the Agency.
General examples of such information include the results of consumer preference testing and
cost-effectiveness studies. As a specific example, consider the issue of electromagnetic
compatibility (EMC). In the early 1990°s, CDRH was just becoming aware of the issue of
electronic interference with medical devices. Recognizing the tendency to ask industry to
address the issue of EMC in PMAs, the Center issued guidance” to the review staff on the
proper way to approach EMC. This guidance stated that individual approval decisions should
not be withheld based on EMC concerns unless reviewers had a basis to believe there were actual
safety concerns related to that particular device. Therefore, in situations where a new issue
surfaces that affects all devices of a particular type, FDA should address the issue with all
manufacturers of that device type rather than hold up a specific application.

"'“Electromagnetic Compatibility for Medical Devices: Issues and Solutions” can be found at:
www.fda.gov/cdrh/ode/639.pdf
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Hyperlink #2

To help determine how successful a particular body of literature will be in supporting the
clearance/approval of a new device, the relevancy of the literature and the adequacy of the study
design should be assessed. Questions such as those listed below should be considered in making
this assessment:

e s the device in the literature of comparable technology to the device under consideration for
clearance/approval?

e Was the device in the literature intended to provide the same diagnostic or therapeutic
intervention? For the same disease/condition? For the same patient population?

e Was the device used in a patient population that adequately represents the target population
for the new device?

e Does the literature contain an adequate description of the protocol/procedures, including
details of device use, follow-up, and safety and effectiveness endpoints for the stated
indication?

e s the patient accounting information in the literature sufficient to determine how the device
performed?

Finally, when deciding if an article could be used to support marketing a new device, FDA and
industry should consider contacting the author(s) of the research for additional information. For
example, the study methods described in the literature are often very concise and do not include
important details, such as the randomization method. Additional information about the study
from the author(s) may provide details that strengthen the likelihood that the literature may be
used to support the marketing application.

Hyperlink #3

Most original PMAs and some supplements require clinical data in order to meet the statutory
threshold for approval. Where clinical outcome can be reliably predicted from non-clinical data,
however, well-designed bench and/or animal testing can be the basis for approval of the PMA.
Conditions where such nor-clinical data could meet the threshold for approval typically involve
devices or modifications of approved devices for which scientifically valid information is
available in the public domain.

If clinical data are needed, FDA and industry should consider alternatives to a randomized,
controlled trial (RCT) when potential bias associated with alternative controls can be addressed.
While alternatives to a randomized, controlled trial should be considered, industry should not
assume that an RCT would always be more costly in terms of both time and money. Industry
should be aware that, in general, smaller sample sizes and less elaborate statistical analyses are
needed for RCTs than for alternative trial designs. A major advantage of the RCT design is the
assurance that confounding factors, such as selection biases, are minimized by the
randomization, thus facilitating a more timely review of the data.

For some diseases/conditions, however, alternative study designs to traditional RCTs may be
appropriate. For example, if there is no satisfactory intervention for the disease/condition being

10



351

studied or if only a limited number of patients are available to be studied, sponsors may consider
a cross-over design or a design in which patients serve as their own baseline control. In other
cases, validated objective outcomes or historical information from the literature may be available
to allow for studies without a concurrent control. Finally, if an RCT is used, randomizing more
often to the experimental device than the control therapy can reduce the burden of an RCT.
Given the unique aspects often presented by device clinical studies, industry and FDA should
consider all available options to ensure that the most appropriate, but also the least burdensome,
approach is used.

Below are some examples of when a PMA supplement or an original PMA were approved using
alternatives to RCTs as the least burdensome approach:

PMA Supplements

Modifications to the arrhythmia detection algorithm for an approved implantable cardioverter
defribillator were proposed to allow the device to discriminate between atrial and ventricular
arrthythmias. Because it was determined that bench testing would allow a more thorough
analysis of the change than a clinical trial, bench testing using pre-recorded human heart
ECGs and an observational post-approval study were used to support approval of the PMA
supplement.

A PMA was approved for a pneumatic ventricular assist device (VAD). The company
wished to modify the device to be electrically controlled. CDRH relied primarily on bench
testing to demonstrate that the flow pattern and cardiac index remained unchanged. Limited
clinical data were collected to confirm that the type and frequency of adverse events were
also unchanged.

CDRH approved modifications to a thermal ablation device, including hardware, software,
and operational system changes, based on laboratory data and an engineering design analysis.

Original PMAs

Patient registries and literature were used to support the approval of a PMA for a bone
cement for fixation of a hip prosthesis. Similarly, several orthopedic implants (constrained
acetabular liner and cemented finger joint) were approved using data in the literature.
Recently, CDRH relied on literature for its approval of a spinal cord stimulator to aid in the
management of chronic intractable pain of the trunk and/or limbs.

PMAs for a cochlear implant and a sacral nerve stimulator for urinary incontinence were
approved using studies in which the patients served as their own control.

A “paper” PMA was approved for a contact lens. Clinical data reported in the Japanese
literature were used to support the application.

Hyperlink #4a

Scientifically valid surrogate endpoints should be used whenever appropriate to reduce the
premarket burden. This type of endpoint is used routinely for many implanted devices, such as
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orthopedic prostheses, implantable cardioverter defibrillators, stents, and vascular grafts. Almost
all approvals of these types of implants are based on short-term (1 or 2 year) data as a predictor
for long-term experience. Another specific example when CDRH has relied on scientifically
valid surrogate endpoints is the PMA for digital mammography. To expedite the availability of
this new imaging modality, CDRH relied on sensitivity and specificity detection measurements
of the presence/absence of breast cancer as surrogate endpoints for the new device rather than
using the clinical endpoint of the reduction in mortality due to breast cancer. Presuming that the
detection of breast cancer has clinical benefit even if it is not directly linked to a reduction in
mortality allowed the clinical trial to be conducted in a least burdensome manner while still
ensuring that the statutory threshold for approval was met.

As another example of the use of surrogates, consider the approval of a low density lipoprotein
(LDL) column. This column was approved for patients with certain risk factors based on high
LDL levels. For this device, the reduction of the cholesterol level was used as a surrogate for
reducing the risk of atherosclerotic complications. For IVDs, surrogates have been used in
clinical studies of tumor markers for the early detection of cancer as well as in studies of cardiac
markers, such as troponin I and T analytes. Another example is the use of spinal flexion and
extension, as viewed on plain film x-rays, as surrogate endpoints for fusion in studies of spinal
cages.

Hyperlink #4b

Under certain predetermined conditions, a PMA may be submitted before all of the patients are
followed according to the investigational plan. For example, if the statistical analysis includes an
interim analysis with predetermined criteria for stopping the study, the application may be
submitted early if the analysis demonstrates that the criteria were met. In other cases, CDRH has
permitted some PMAs to be submitted when a pre-specified number of patients had been
followed in accordance with the investigational plan. Data on the remaining patients were
submitted post-filing as a PMA amendment. This latter situation has normally been decided on a
case-by-case basis. It should be noted that an unplanned early submission of data often creates
evaluation difficulties. Therefore, FDA recommends that if a sponsor is considering submitting
a PMA before the full cohort of patients has been followed according to the investigational plan,
the firm should discuss its plan with the Agency.

Hyperlink #5

The role of postmarketing information should be considered in determining the appropriate
type/amount of data that should be collected in the premarket setting to support PMA approval.
These discussions should occur early in the device development process rather thanwhen
approval of the application is being decided. Discussions between FDA staff and industry may
be informal and occur as a part of the pre-IDE process (www.fda.gov/cdrh/ode/d99-1.html).
Alternatively, they may be more formal and be a part of the early collaboration
Agreement/Determination meeting process (www.fda.gov/cdrh/ode/guidance/310.pdf).

To illustrate how postmarketing information may be used to help decide what type of data are
needed for PMA approval, consider the decision with regard to brachytherapy for the reduction
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of in-stent restenosis. Recognizing that long-term information on the effect of radiation on the
restenosis rate and the incidence of thrombosis was needed, a postmarket trial was agreed upon
during the approval process. This least burdensome approach allowed patients to have access to
this promising new technology but also permitted CDRH to gain long-term safety and
effectiveness data. Similarly, CDRH approved a biliary lithotriptor based on data demonstrating
that the device could break up biliary stones. Postapproval data will be collected to demonstrate
whether the device, in combination with drug therapy, results in improved clinical outcome.

Hyperlink #6

FDA has recognized over 600 voluntary consensus standards. (For a searchable database of
standards, see www.fda.gov/cdrh/stdsprog.html). Some of these standards relate to individual
products while others address crosscutting issues such as electrical safety, sterilization, and
biocompatibility. For example, CDRH has recognized 28 voluntary consensus standards that
address numerous aspects of wheelchair performance. While most wheelchairs are Class II
devices, many of these standards are applicable to the Class III stair climbing wheelchairs. Other
device—specific standards include the ISO standards for heart valves and vascular grafts and the
NCCLS standards that apply to most in vitro diagnostic devices. Cross-cutting standards, such
as the IEC electrical safety and ISO sterilization standards, apply to numerous device types
reviewed by the Center. Declarations of conformity to standards that identify test methods can
reduce the detail needed in PMA submissions and eliminate FDA review of test procedures. Use
of those standards that have performance criteria can further reduce data reporting requirements
in the application and save review time.

Hyperlink #7

The purpose of a 510(k) submission is to determine whether the device is "substantially
equivalent" to a predicate device. Section 513(i) of the act establishes the criteria for
determining whether a device is "substantially equivalent.” This section of the act states that
FDA may issue an order of substantial equivalence only if it determines that the device has the
same intended use as a predicate device and is as safe and effective as a legally marketed device.

Information unrelated to the substantial equivalence determination should not be requested or
reviewed by FDA. As with PMAs, this would normally include information related to cost-
effectiveness and consumer preference testing. In addition, information that is scientifically
interesting but not necessary for purposes of determining substantial equivalence should not be
part of a submission. As an example, consider a device-specific guidance document for
diagnostic ultrasound. In accordance with the least burdensome approach, this guidance is in
the process of being modified to remove the request for routine submission of Doppler sensitivity
test results since this information is not needed to make an equivalency determination.

Hyperlink #8
The 510(k) process is not a mechanism for ensuring compliance with all FDA regulations that

may apply to a particular device. Manufacturers of 510(k) devices are required to comply with a
number of regulations, including the labeling requirements in 21 CFR 801 (and 809.10 for IVDs)
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as well as the good manufacturing requirements in Section 820. To illustrate the appropriate
scope of a 510(k) review, consider the following least burdensome approach to the review of
labeling. In accordance with 21 CFR 807.87(e), a 510(k) submitter should provide “proposed
labels, labeling, and advertisements sufficient to describe the device, its intended use, and the
directions for its use.” While 21 CFR 801 contains specific requirements with which 510(k)
holders must comply, ensuring compliance with this regulation should not be part of the SE
determination. Instead, for purposes of the SE determination, FDA should ensure that the
information required by section 807.87(e) (i.e., description of the device, its intended use, and
the instructions for use) or labeling that is serving as a special control is provided in the
submission.

Similarly, 21 CFR 809.10 governs the labeling for in vitro diagnostics (IVDs) and specifies very
detailed information that is to be included in the labeling for all IVDs. It should be recognized,
however, that 21 CFR 809.10 applies not only to IVDs undergoing review by FDA in 510(k)
submissions, but also to the numerous Class I and II IVDs that are exempt from 510(k)
requirements. A least burdensome approach to the 510(k) review of IVDs would rely on the
industry’s legal obligation to meet the requirements of 21 CFR 809.10. FDA would focus its
review of the labeling on the required elements identified in 21 CFR 807.87(e), as discussed
above. This least burdensome approach to the review of labeling in IVD 510(k)s would not
interfere with FDA’s ability to obtain whatever data or information are necessary to make the SE
determination.

Hyperlink #9

Clinical data are not required for most 510(k)s. Consequently, the Agency should clearly
document the issue that warrants a request for such data. In addition, FDA should work with
industry to identify the type and extent of data that will be required for clearance. For example,
clinical data may be needed to address how a new material will wear when exposed to
physiological loading in humans. In this case, CDRH should explain why animal testing would
not be sufticient and work with the company to identify the type and extent of the data that will
be needed. This would include parameters such as the number of patients, endpoints, and length
of follow-up.

When designing the clinical study, as discussed above for PMAs, FDA and industry should
consider alternatives to RCTs. Below are examples of recent SE determinations that relied on
alternative study designs:

To support the clearance of a Hepatitis A diagnostic test, CDRH requested that a prospective
clinical study be conducted using patient serum and plasma samples with elevated levels of
lipid, hemoglobin, and bilirubin. Industry proposed a least burdensome alternative approach.
In their proposal, which was accepted by CDRH, interference testing would be conducted by
adding known concentrations of lipid, hemoglobin, and bilirubin to banked serum and plasma
samples (i.e., spiked samples) and comparing these results to the testing conducted on
unspiked samples.
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To support the clearance of an electrosurgical device for a specific medical indication,
CDRH requested a side-by-side comparison of the performance of the investigational device
versus a predicate device on extirpated human tissue. Industry proposed that an animal
model, which is the established standard for such performance testing for this type of device,
be used rather than human tissue. CDRH agreed to accept data from the valid animal model.

Hyperlink #10

To illustrate the effective use of FDA recognized standards in the review process, consider
CDRH’s guidance document entitled, ‘Latex Condoms for Men: Information for 510(k)
Premarket Notifications: Use of Consensus Standards for Abbreviated Submissions”
(www.fda.gov/cdrh/ode/92 b.html). The Center’s approach to demonstrating substantial
equivalence for latex condoms relies heavily on conformance to several recognized voluntary
standards. Rather than submitting performance data for review in the 510(k), the approach
recommended in this guidance document is to do the testing required by the recognized standards
and to submit Declarations of Conformity to the standards. This approach not only supports the
use of standards as intended by FDAMA, but also takes advantage of the Abbreviated 510(k)
option created under “The New 510(k) Paradigm.” !

As a second example of how CDRH has incorporated the use of standards in the 510(k) process,
consider how the Center has relied on the requirements of the Radiation Control for Health and
Safety Act (RCHSA). 21 CFR 1050 establishes federal performance standards under RCHSA
for non-ionizing radiation diagnostic devices. In the past, data demonstrating conformance with
these standards have routinely been submitted in traditional 510(k)s. Recently, the reviewing
division provided guidance that encourages industry to submit a certification that the appropriate
testing has been completed in accordance with the FDA recognized standards rather than
submitting the supporting data in a 510(k).

Hyperlink #11

Under the guidance document entitled, “Deciding When to Submit a 510(k) for a Change to an
Existing Device,”> 510(k) holders have latitude in making modifications to their legally
marketed devices without the need for submitting new premarket notifications under certain
conditions. The guidance contains flowcharts that 510(k) holders may use to assess whether a
labeling, technology/performance specification, or materials change requires the submission of a
new 510(k). If the manufacturer determines, based on a comparison of the modified device to an
earlier version of its device that the Agency cleared (or to its legally marketed preamendments
device), that a new 510(k) is not reeded, the manufacturer may modify the device and maintain
records of the decision- making process.

">This guidance can be found at: www.fda.gov/cdrh/ode/parad510.html
3This guidance can be found at: www.fda.gov/cdrh/ode/510kmod.html
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This process creates some difficulties for FDA when assessing a 510(k) for a device that has
been modified during the product life cycle but is now being modified in a way that requires
510(k) clearance. A least burdensome approach to this situation would involve focusing on the
information that relates exclusively to the modification that triggered the need for a new 510(k).
However, because device performance may depend on many aspects of overall device design,
not just the change that is the subject of the new 510(k), there will be instances where testing of
the overall device design is necessary to support a finding of substantial equivalence. In these
instances, the reviewer should focus on the testing that is necessary to ensure that the overall
device is as safe and effective as a legally marketed predicate. That is, industry could present
data to compare the modified device that triggered the need for a new 510(k) submission with an
earlier version of the device that represents a series of changes that by themselves did not require
510(k) clearance, or the submitter could claim equivalence to a competitor’s legally marketed
device. In either case, the least burdensome approach would be one in which FDA focuses on
the overall performance of the device in making the substantial equivalence determination rather
than on the intermediate changes that did not require 510(k) submission.

Hyperlink #12

Manufacturing and quality control information should not be part of a 510(k) submission unless
the information relates to the equivalency determination. The 510(k) process focuses primarily
on the end product of the manufacturing process rather than the manufacturing process itself.
The Quality Systems (QS) regulation requires device manufacturers to perform design
verification and validation testing, as appropriate, on new devices as well as on modifications to
existing devices. FDA should ask, however, only for test results that are necessary to make an
equivalency determination. For example, in Special 510(k)s, manufacturers submit certain
design control information to establish substantial equivalence. Routine submission and review
of design verification and validation data generated in accordance with the QS regulation,
however, would delay review of 510(k)s without contributing to the SE determination.

To further illustrate this point, consider CDRH’s updated policy regarding sterilization. Under
this guidance, submitters of 510(k)s for devices that will be labeled sterile should provide the
sterilization method, the sterility assurance level (SAL), a description of the packaging used to
maintain sterility of the device, and a description of the method that will be used to validate the
sterilization cycle, but not the validation data itself (www.fda.gov/cdrh/ode/guidance/361.html).
In the past, the sterilization policy distinguished between “traditional” and “non-traditional”
methods of sterilization. That is, submitters of 510(k)s for devices for which a non-traditional
method of sterilization was being used should have included process verification and validation
data demonstrating that the final device met its release specifications. In the updated guidance, a
least burdensome approach to sterility in 510(k) submissions is employed which relies on a
manufacturer’s legal obligation to comply with the Quality Systems requirements, including the
assurance of the sterility of finished devices. This policy applies to 510(k)s for all devices
labeled as sterile, regardless of the method of sterilization that a manufacturer chooses to
employ. Sterility of the finished device is addressed through the regulatory requirement that a
manufacturer conduct proper process verification and validation studies. These studies ensure
the adequacy of the manufacturing process, including the sterilization process, to produce a
device which meets the specifications described in the manufacturer’s 510(k). The data resulting
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from these studies, however, would not be submitted in the 510(k), but rather would be
maintained by the manufacturer. To help maintain consistency in the Agency’s review of non
traditional methods of sterilization, all 510(k)s for devices for which a non-traditional
sterilization method is used will be referred to a central contact within the Office of Device
Evaluation during the review process. This contact will work with the Office of Compliance to
determine whether an inspection of the sterilization facility should be a priority. For certain non-
traditional sterilization methods, (e.g., those involving a unique or novel sterilant that the agency
has not previously seen in a 510(k)), the agency would consider if additional information or a
preclearance inspection is warranted. It should be noted, however, that a manufacturer’s use of a
nonrtraditional sterilization method should not ordinarily affect or delay a substantial
equivalence determination.

Hyperlink #13

FDAMA and CDRH'’s reengineering efforts provided the Agency and the industry with a variety
of tools that can be used to lessen the regulatory burden. Consider new section 513(f)(2) of the
act entitled, “Evaluation of Automatic Class III Designation,” commonly referred to as the de
novo process (www.fda.gov/cdrh/modact/classiii.html), and what it can afford when combined
with the opportunities created through 510(k) reengineering efforts, such as “The New 510(k)
Paradigm.”* The de novo process has been successfully used many times. In each case, FDA
determined that either general controls alone, or general controls combined with special controls,
could ensure the safety and effectiveness of the new device, thus avoiding the more burdensome
PMA process. The de novo process, when combined with the opportunity for 510(k) exemption
and the flexibility created by “The New 510(k) Paradigm,” creates an effective mechanism for
matching the necessary regulatory controls to the risks of the device.

As an example, consider the new generation of surgical instruments that represent computer-
assisted versions of traditional devices. Surgical instruments are for the most part Class I 510(k)
exempt devices. Significant changes in technology could easily place these devices in Class I1I
subject to PMA. Where there is a clear understanding of the risks that are inherent with these
new surgical technologies and special controls can be developed to address them, FDAMA’s de
novo process would allow CDRH to place these types of devices in Class II subject to general
and special controls. This classification, when combined with the use of voluntary consensus
standards and conformance with design controls under the QS regulation, could permit new and
modified devices to get to market in a least burdensome manner.

As a specific example of how “The New 510(k) Paradigm” can be used to reduce regulatory
burden, consider a design change to a class II electrophysiology (EP) catheter. A 510(k) holder
of a legally marketed EP catheter wanted to alter the shape of the curve of the device. After
conducting a risk analysis of the change and completing certain design verification/validation
activities required under the QS regulation, the company concluded that the redesigned device
was as safe and effective as its marketed device. After considering the alternative approaches
presented in The New 510(k) Paradigm, the company determined that a Special 510(k)
represented the least burdensome approach to getting clearance for the EP catheter and,

!4 This guidance can be found at www.fda.gov/cdrh/ode/parad510.html
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therefore, submitted this type of 510(k) for the change.

Hyperlink #14

The reclassification and exemption processes should be used to ensure that the proper level of
regulatory control is applied to a device type. The Safe Medical Devices Act of 1990 (SMDA)
and FDAMA, by facilitating the reclassification and exemption processes, reinforced the
Medical Device Amendments of 1976 directive to continue to consider the lowest appropriate
level of regulatory control sufficient to provide reasonable assurance of the safety and
effectiveness of the device. As a result, FDA has reclassified numerous devices, including many
preamendments Class III devices, into Class II. In other cases, special controls have been used
to streamline the 510(k) Program by allowing Class II devices to be exempt from the premarket
notification requirements.

The Agency should continue to look for reclassification opportunities and should show the same
level of commitment to addressing reclassification petitions as it does marketing applications.
Industry also should take advantage of these tools and submit reclassification petitions and/or
exemption requests when appropriate. To help expedite the reclassification process, industry
should include draft special control guidance documents in reclassification petitions, when
appropriate. Guidance!® is also available to help industry develop requests for 510(k)
exemptions. Thus, use of general and/or special controls could allow certain devices to be
downclassified and perhaps even made 510(k) exempt, while still providing reasonable assurance
of the safety and effectiveness of the device.

Hyperlink #15

Since SMDA, FDA has been challenged to rely on postmarket controls to reduce the premarket
burden for all classes of devices. In FDAMA, however, Congress made its intention explicit by
adding two new sections to the statute. Specifically, new section 513(a)(3)(C) states, «...the
Secretary shall consider whether the extent of data that otherwise wo uld be required for approval
of the application with respect to effectiveness can be reduced through reliance on postmarket
controls.” Similarly, new section 513(i)(1)(C) states, “To facilitate reviews of reports submitted
to the Secretary under section 510(k), the Secretary shall consider the extent to which reliance on
postmarket controls may expedite the classification of devices ....”

The postmarket controls to which the statute is referring include controls such as the QS
regulation, postmarket surveillance, and the Medical Device Reporting (MDR) requirements.
For 510(k)s, “The New 510(k) Paradigm™® advocates relying on design controls, a critical part
of the QS regulation, to address certain design modifications. Under The Paradigm, changes that
do not affect the fundamental scientific technology or intended use of the device may be
submitted as Special 510(k)s. For these well-defined modifications, “the Agency believes that
the rigorous design control procedure requirements produce highly reliable results that can form,

15 «procedures for Class IT Device Exemptions from Premarket Notification” can be found at:

www.fda.gov/cdrh/modact/exemii.html
16 This guidance can be found at www.fda.gov/cdrh/ode/parad510.html
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in addition to the other 510(k) content requirements ..., a basis for the substantial equivalence
determination.” Thus, for Special 510(k)s, industry submits a summary of its design control
activities and a declaration of conformity to design controls, but the data generated as a result of
the design control procedures are maintained by the manufacturer and not submitted to the
Agency.

Examples of changes permitted through the Special 510(k) option include replacing a
polyurethane coating with a silicone coating on an electrode, adding a scanner to a Er:YAG
laser, and adding a new algorithm to an EEG to assist in test data interpretation. In each of these
instances, manufacturers conducted verification and validation testing, as appropriate, to support
the device modification. Results of the testing are maintained by the manufacturer but are
available for FDA inspection. Thus, use of this postmarket control can significantly reduce the
premarket burden and, as indicated in the statute, “expedite the classification of devices.”

There is also a broader and more fundamental aspect of design control requirements. As
indicated in the human factors guidance document,!” human factors are an important
consideration in a device manufacturer’s quality assurance program, particularly the design
control section of the QS regulations. The implementation of good human factors practices,
through the design control requirements, can help to ensure that medical devices are as safe and
effective as reasonably possible. Identifying and addressing issues associated with safe device
use can be accomplished through discussions between the industry and the Human Factors
Engineering Group during the device design and development phases. This approach would
facilitate the review of PMAs and 510(k)s by permitting FDA’s review scientists to focus their
efforts on those aspects of the final device design that relate to safety and effectiveness or
substantial equivalence, but would still ensure that human factors issues are addressed.

There are other postmarket controls the Agency may rely on to reduce premarket burden, such as
postmarket surveillance. With industry commitment, this control can be effectively used to
address long-term safety and effectiveness issues. For example, when manufacturers wished to
add a new type of porous coating to their hip implants, long-term safety and effectiveness could
not be determined based on the available premarket data. Using a least burdensome approach,
CDRH cleared the devices with short-term data but required that postmarket surveillance be
conducted on the implanted patients to address the long-term safety issues.

The MDR regulation is a control that allows FDA to monitor postapproval use of all medical
devices, both 510(k) and PMA. This postmarketing control is used to alert the Agency to
unanticipated events that may occur as a result of actual use situations, including, e.g.,
interference with other products or user error.

Hyperlink #16

FDA and industry should make effective use of well-designed bench and/or animal testing. The
testing should be designed to address a specific question, use standards or standardized test
methods, employ scientifically relevant end-points, and use the most appropriate bench and/or

'7«“An Introduction to Human Factors” can be found at: www.fda.gov/cdrh/humfac/doitpdf.pdf
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animal model. For example, consider changes to the shape of the optic for an intraocular lens
(IOL). For this type of device modification, there is well-established optical bench testing that
serves as an accurate predictor of effectiveness for the particular optic design. As a second
example, consider strength and fatigue testing that is used to assess certain aspects of the long-
term performance of many orthopedic implants. This testing has been carefully designed to
predict whether a particular implant design is able to withstand the stresses that the device will
be subjected to over its useful life. Furthermore, this type of testing is well accepted by
orthopedic device manufacturers and CDRH as a predictor of proper device design. Thus, the
use of well-designed testing, such as that discussed in the above examples, helps to ensure that
the relevant questions are satisfactorily addressed in the least burdensome manner.

Hyperlink #17

An effective use of incorporating by reference other premarket submissions, rather than re-
submitting duplicative information, can be found in the IDE/PMA process. Biocompatibility
and/or bench testing is needed to support approval of almost all IDEs. If this testing remains
valid at the time the PMA is being prepared, that is, the investigational device was not modified
during the course of the trial such that the testing would need to be repeated, the manufacturer
could reference this testing in the PMA submission. This approach would also save review
resources, since this information would not need to be re-reviewed, unless a new issue had been
identified. For PMA supplements, industry should incorporate relevant data and information that
have been previously submitted in the original PMA whenever possible, as discussed in the
guidance document entitled,”Guidance for Industry -- Supplements to Approved Applications
for Class III Medical Devices: Use of Published Literature, Use of Previously Submitted
Materials, and Priority Review” (www.fda.gov/cdrh/modact/evidence.html). Similarly, if certain
sections of an IDE (clinical protocol, case report forms, etc.) are relevant for a second IDE, the
sponsor may wish to reference those sections rather than resubmit the information to the Agency.
Incorporating information should conserve FDA review resources as well as preparation time on
the part of the industry.

It should be noted, however, that there are certain cases in which resubmission of information
may be more efficient than referencing a previously submitted file. For example, if an IDE has
been closed, it would most likely be in the manufacturer’s best interest to resubmit the relevant
sections of the closed IDE rather than have the reviewer try to access the file.

Hyperlink #18

FDA reviewers should avoid focusing their efforts on ensuring compliance with FDA statutes or
regulations unrelated to premarket decisions. For example, consider the Quality Systems
regulation. GMP issues should not affect substantial equivalence determinations in accordance
with the new provisions of FDAMA. Under section 513(f)(5) of the act, FDA may not withhold
a 510(k) determination because of a failure to comply with any provision of the act unrelated to a
SE decision, including a finding that the facility in which the device is manufactured is not in
compliance with GMPs (other than a finding that there is substantial likelihood that the failure to
comply will potentially present a serious risk to human health).
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Similarly, FDA reviewers should not attempt to verify compliance with laws and regulations
administered by other federal agencies as a part of the clearance or approval decision. For
example, manufacturers of medical devices must adhere to the regulations of the Occupational
Safety and Health Administration (OSHA) when manufacturing their devices. While it is
important for the safety of the worker that OSHA’s regulations are followed, verifying
conformance with them is not relevant to the SE or approval decisions. Consider, for example,
that OSHA has its own guidelines to help protect operators of lasers and electrosurgical devices
from “plume” in the healthcare setting independent of that which CDRH requires for approval of
these devices.

Having stated the above, it is important to note that while information about a device that does
not relate to a premarket decision should not delay the Agency’s clearance or approval decision,
it may be appropriate for FDA to follow up on such information through other avenues.
Therefore, if the Agency becomes aware of information that may represent non-compliance with
its own or another agency’s laws or regulations unrelated to the premarket decision, staff should
follow up through appropriate channels. In the case of a potential problem with GMPs, for
example, FDA reviewers should notify the appropriate center’s Office of Compliance about the
potential problem but should not hold up the substantial equivalence decision unless there is a
substantial likelihood that the problem may present a risk to health. No reviewer should hold up
a SE determination on this basis without supervisory review and concurrence.

Hyperlink #19

Often times during the course of the review of a document, FDA needs to obtain additional
information from the submitter. Similarly, industry often needs to respond to these Agency
requests. In these situations, FDA staff and industry should follow the format outlined in the
document entitled, “Suggested Format for Developing and Responding to Deficiencies in
Accordance with the Least Burdensome Provisions of FDAMA™® to help ensure that the
requests and the responses to them are direct, concise, and complete.

Hyperlink #20a

A draft guidance document for modifications to intraocular lenses (IOLs), a well-understood
implantable device, illustrates the sound application of the least burdensome principles. (See
www.fda.gov/cdrh/ode/iok guidance.pdf) This document identifies the requirements for
establishing safety and effectiveness for a wide variety of potential device modifications. Based
on the potential impact of a given modification, the modified IOL may be marketed based on:
* No prior approval required (the validating information is summarized in the PMA annual
report);
e Non-clinical data;
Limited, confirmatory clinical data; or
e Full clinical study (equivalent to that for new device).

Hyperlink #20b

'* This guidance is available at: www.fda.gov/cdrh/modact/guidance/1195.html
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Under a new amendment to the IDE regulation (21 CFR 812.35(a)(3)), sponsors may make
certain modifications to their device design/manufacturing process and/or their clinical protocol
without prior FDA approval of a supplement if the changes are reported to the Agency within 5
days of implementation. (Section 520(g)(6) of the act) For developmental changes in the device
(including manufacturing modifications), the change must not constitute a significant change in
design or in basic principles of operation of the device. To help sponsors decide if a proposed
change meets these statutory criteria, the regulation recommends that sponsors use design
controls, preclinical/animal testing, peer reviewed published literature, or other information, such
as preliminary results of their clinical trial or marketing experience gained outside the U.S.
Protocol changes that do not affect the rights, safety or welfare of the subjects, scientific
soundness of the investigational plan, validity of the data, or the risk to benefit relationship may
also be made without prior FDA approval. As with device modifications, the sponsors should
use peer reviewed published literature, preliminary results of their clinical trial or marketing
experience gained outside the U.S., or the recommendations of their clinical investigators to
support the protocol changes. Ifthere is any question whether a proposed device/manufacturing
or protocol change would meet the statutory criteria for implementation without prior FDA
approval, sponsors are encouraged to consult the guidance document entitled, “Changes or
Modifications During the Conduct of a Clinical Investigation”
(www.fda.gov/cdrh/ode/guidance/1337.pdf) or to discuss the change with the IDE Staff or the
appropriate review division.

By allowing IDE sponsors to proceed with certain types of device design/manufacturing and
protocol changes without prior FDA approval of an IDE supplement, the regulatory burden on
IDE sponsors should be reduced. Furthermore, the alternative approaches provided to IDE
sponsors in the regulation exemplify the sound application of the least burdensome principles.
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Vagus Nerve Stimulation for
Treatment-Resistant Depression

Executive Summary

Depression is a serious psychiatric condition that somelimes does not respond to standard treatments
such as medication and/or psychotherapy. Vagus nerve stimulation (VNS) therapy is a type

of treatment administered through an implanted pulse generator and bipolar lead that has been
studied in patients with treatment-resistant depression. This Assessment will review the available
evidence to determine if VNS therapy is effective for treatment-resistant depression.

Based on the available evidence, the Blue Cross and Blue Shield Association Medical Advisory
Panel made the following judgments about whether vagal nerve stimulation for the indication
of treatment-resistant depression meets the Blue Cross and Blue Shield Association Technology
Evaluation Center (TEC) criteria.

1. The technology must have final approval from the appropriate governmental regulatory bodies.

The NeuroCybernetic Prosthesis System (NCP®, Cyberonics, Inc.) received approval of its Premarket

Application (PMA) to market from the U.S. Food and Drug Administration (FDA) on July 16, 1997, for
treatment-refractory seizures. The device was approved for use in conjunction with drugs or surgery
“as an adjunctive treatment of adults and adolescents over 12 years of age with medically refractory

partial onset seizures.”

On July 15, 2005, the VNS Therapy System received final PMA approval by the FDA for “adjunctive
long-term treatment of chronic or recurrent depression for patients 18 years of age or older who
are experiencing a major depressive episode and have not had an adequate response to 4 or more
adequate antidepressant treatments.”

2. The scientific evidence must permit conclusions concerning the effect of the technology
on health outcomes.

The available evidence is not sufficient to permit conclusions of the effect of VNS therapy on health
outcomes. The available evidence consists of a case series of 60 patients receiving VNS, a short-term
(i.e., 3-month) randomized, sham-controlled clinical trial of 221 patients, and an observational study
comparing 205 patients on VNS therapy compared to 124 patients receiving ongoing treatment for
depression. Patients who responded to sham treatment in the short-term randomized, controlled trial
(approximately 10%) were excluded from the long-term observational study.

Patient selection was a concern for all studies. VNS is intended for treatment-refractory depression,
but the entry criteria of failure of 2 drugs and a 6-week trial of therapy may not be a strict enough
definition of treatment resistance. Treatment-refractory depression should be defined by thorough
state-of-the-art psychiatric evaluation and management.

NOTICE OF PURPO!

EC Assessments are

ific opinions, provided solely for informational purposes. TEG
should not be construed to suggest that the Blue Cross Blue Shield Association, Kaiser Permanente Medical Care
TEC Program r unends, advocales, requires, encourages, or dis any particular p g 5, OF Service; any
particular course of treatnent, procedure, or service; or the payment or § ent of the or i
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The case series data show rales of improvement, as measured by a 50% improvement in depres-
sion score of 31% at 10 weeks to greater than 40% at 1 Lo 2 years, bul Lhere are some losses Lo
follow-up. Natural history, placebo effects, and patient and provider expeclalions make it difficult
to infer efficacy [rom case series data.

The randomized study that compared VNS therapy to a sham conltrol (implanted but inactivaled
VNS) showed a nonslalistically significant result for the principal outcome. Fifteen percent of VNS
subjecls responded, versus 10% of conlrol subjects (p=0.31). There was a statistically significant
result for a secondary oulcome.

An observational study comparing patients participating in the randomized clinical trial and a
separalely recruiled control group evaluated VNS therapy out to 1 year. This observalional study
showed a slatistically significant difference in the rate of change of depression score. However,
issues such as unmeasured differences belween patienls and nonconcurrent controls, diftfer-
ences in siles of care between VNS therapy patienls and controls, and differences on concomitant
therapy changes raise concern about this observational study. Analyses performed on subsels ol
patients cared for in the same siles, and censoring observalions afler lrealmenl changes, generally
showed diminished differences in apparent treatment effectiveness of VNS and almost no slalisti-
cally significant differences. Given these concerns aboul the quality of the observational data,
these results do not provide strong evidence for the effectiveness of VNS therapy.

Adverse effects of VNS therapy include voice alteralion, headache, neck pain, and cough, which
are known [rom prior experience with VNS therapy for seizures. Regarding specific concerns for
depressed patients such as mania, hypomania, suicide, and worsening depression, there does not
appear to be a greater risk of these evenls during VNS therapy.

3. The technology must improve the net health outcome; and
4. The technology must be as bencficial as any established alternatives.

The available evidence does not permit conclusions regarding Lhe eflecl of VNS therapy
on health oulcomes or compared wilth allernalives.

5. The improvement must be attainable outside the investigational settings.
It has not yet been demonstrated whether VNS therapy improves health oulcomes in
the investigational setting. Therefore, it cannol be demonstrated whether improvement

is altainable outside Lhe invesligalional settings.

For the above reasons, VNS therapy for the indicalion of lreatment-resistant depression
does not meel the TEC crileria.

2 ©2005 Blue Cross and Blue Shield Association. Reproduction without prior authorization is prohibited.
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Assessment Objective

Depression is a serious psychiatric condition
that sometimes does not respond to standard
treatments such as medication and/or psycho-
therapy. Vagus nerve stimulation (VNS) therapy
is a type of treatment administered through

an implanted pulse generator and bipolar lead
that has been studied in patients with treat-
ment-resistant depression. This Assessment
will review the available evidence to determine
if VNS therapy is effective for treatinent-resis-
tant depression.

Background

Depression

Depression is a very common disorder that

is most often chronic or recurrent in nature.

In the U.S,, the lifetime prevalence of major
depressive disorder (MDD) is approximately
16%, and the 12-month period prevalence

of MDD is approximately 7% (Kessler et al.
2003). Depression is associated with significant
morbidity for the patient, patient’s family, and
society. Among the consequences of depression
are functional impairment, impaired family and
social relationships, and increased mortality
from suicide and comorbid medical disorders.

Although there are many effective treatments
for depression, it has been estimated that 10%
to 20% of patients do not respond to treatment
(Thase and Rush 1995). Furthermore, many
responders do not respond completely. Such
partial responders remain at substantial risk
for recurrences of depression. There is little
published evidence for any treatment strat-
egy producing effective long-term control of
depression in patients who fail to respond to
initial antidepressant treatment.

There is no exact definition of treatment-
resistant depression, but, in general, the term
refers to patients who have not responded to
adequate trials of several treatment strategies.
Cadieux (1998) outlined 5 strategies for treating
partial response or nonresponse to antidepres-
sant therapy: 1) optimizing current therapy

by dosage and duration; 2) substitution with
different classes of pharmaceutical agents;

3) combining drugs; 4) electroconvulsive
therapy; and 5) augmentation with drugs not
routinely regarded as antidepressants such as
lithium, thyroid hormone, or pindolol.

Vagus Nerve Stimulation

Traditionally the vagus nerve has been consid-
ered a parasympathetic efferent nerve control-
ling functions such as heart rate and gastric
tone. However, it is actually a mixed nerve
composed of about 80% afferent fibers carrying
information to the brain from the head, neck,
thorax, and abdomen. These fibers connect to
many brain regions implicated in neuropsychi-
atric disorders (George et al. 2000).

For treatment of various illnesses, vagus

nerve stimulation refers to stimulation of the
left cervical vagus nerve using a commercial
device, the NeuroCybernetic Prosthesis® (NCP®)
System, manufactured by Cyberonics. This
device has been used for the treatment of
resistant seizure disorders in Europe since
1994 and in the U.S. since 1997. According to
company documents, VNS devices have been
implanted in more than 22,000 patients.

In addition to anatomic considerations that
suggest that VNS therapy might have antide-
pressant effects, other types of evidence led to
experimentation of this treatment for depres-
sion (George et al. 2000). Several studies have
noted mood improvements in patients who had
VNS devices implanted for seizure disorder.
Elger et al. (2000) conducted a small study
evaluating mood changes in patients receiving
VNS for seizure disorder, showing improve-
ments in mood score after VNS implantation.
Imaging studies of patients who received

VNS therapy showed changes in blood flow

of several areas of the brain implicated in
depression, and was consistent with VNS
therapy having antidepressant activity. Also,
anticonvulsant medications have antidepressant
effects and electroconvulsive therapy (ECT),

a potent treatment for depression, is known to
have anticonvulsant effects.

VNS Implantation Procedure and Treatment.
Surgery for implantation of the device is done
with the patient under either general anes-
thesia or regional cervical block. Since right
vagus nerve stimulation produces bradycardia,
implantation is limited to left-sided unilateral
implantations. The carotid sheath is opened
and 2 spiral electrodes are wrapped around the
vagus and connected to an infraclavicular gen-
erator pack. In experienced hands, the entire
procedure requires less than 2 hours. The
programmable stimulator may be programmed
in advance to stimulate at regular times or

4 ©2005 Blue Cross and Blue Shield Association. Reproduction without prior authorization is prohibited.
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upon demand by patients or family by placing a
magnel againsl the subclavicular implant sile.
Stimulator settings are programmed to

deliver intermitlent stimulation with current

of 0.25-3.0 mA, frequency of 20-50 Hz, and
pulse width of 500 nanoseconds for 30-90
seconds every 5-10 minutes.

Adverse effects, such as injuries Lo the vagus
nerve, are rare. lHoarseness, throat pain,

and cough are common during stimulation,
but are not life-threatening (Fisher el al.
1997). Infection necessitaling removal of the
device was reported in 1% of investigational
device exemption (IDE) clinical trials for
epilepsy indicalion and has been reported in
1% of commercial implants (U.S. Food and
Drug Administration Center for Devices and
Radiological Health 2004a). The most common
nerve injuries are lell vocal cord paralysis or
left facial paralysis. The rate of nerve injuries
reported in IDE clinical trials was 1% and
0.5% in commercial use.

The physician’s manual for the device cites
the following potential risks:

= the potential for human tissue damage if
diathermy or full body magnetic resonance
imaging is performed in a patient implanted
with the VNS Therapy System

= the polential for degenerative nerve
damage to the vagus nerve if it is stimu-
laled excessively (i.e., if stimulation on
lime exceeds oll lime)

® aspiration related to stimulation-induced
impairment of swallowing, especially
in the presence of predisposing factors

® painful stimulation if the
device malfunctions

® increased apneic events in patients
with obstructive sleep apnea

m dyspnea, especially in the presence
of obstructive airway disease

® transient bradycardia or asyslole, especially
during initial intraoperative lead testing

® surgical risks associated with the implant
procedure, principally infection, vocal
cord dysfunction due to manipulation of
the vagus nerve, and other nerve damage

= a variety of nonserious side effects associ-
ated with slimulation, most commonly
neck pain, dyspepsia, dysphagia, vomiting,
paresthesia, increased cough, dyspnea,
laryngismus, and voice alteration.

FDA Status. The NeuroCybernetic Prosthesis
System (NCP®, Cyberonics, Inc.), a vagus

nerve stimulation device, received approval

of its Premarket Application (PMA) to market
from the U.S. Food and Drug Administration
(FDA) on July 16, 1997 for treatment-refrac-
tory seizures. The device was approved for use
in conjunction with drugs or surgery “as an
adjunctive treatment of adults and adolescents
over 12 years of age with medically refractory
partial onset seizures.” At that time, the FDA
asked the company to provide detailed informa-
tion about any deaths, especially unexpected,
sudden deaths, in patients with the device; FDA
also requested that the company further evalu-
ate its study data to find out whether any factors
predict which patients are most likely and/or
least likely to benefit from use of the device
(U.S. Food and Drug Administration 1997).

On July 15, 2005, the VNS Therapy System
received final PMA approval by the FDA for
“adjunctive long-term treatment of chronic
or recurrent depression for patients 18 years
of age or older who are experiencing a major
depressive episode and have not had an
adequate response to 4 or more adequate
antidepressant treatments” (U.S. Food and
Drug Administration Center for Devices and
Radiological Health 2005).

In addition to other postapproval requirements,
the FDA is requiring 2 specific postapproval
studies “to further characterize the optimal
stimulation dosing and patient selection crite-
ria” (U.S. Food and Drug Administration Center
for Devices and Radiological Health 2005).

The first study is a “prospective, multicenter,
randomized, double-blind comparison of dif-
ferent output currents in 450 new subjects with
[treatment-resistant depression].” Effectiveness
responses to differing output currents will be
assessed 16 weeks after a 4- to 6-week titration
period, during which concomitant therapies
will not be changed. Study participants will be
followed for at least 1 year after implantation
to “further characterize duration of response as
well as safety parameters at ... higher doses.”
The second study is a “prospective, observa-
tion registry study of 1000 implanted subjects
with [treatment-resistant depression] with
follow-up extending to 5 years after implanta-
tion.” Postapproval study results and progress
reports will be filed every 6 months. The FDA
Center for Devices and Radiological Health may

©2005 Blue Cross and Blue Shield Association. Reproduction without prior authorization is prohibited. 5
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request panel review of the postapproval data
and, as necessary, will incorporate the results
into supplemental labeling (U.S. Food and
Drug Administration Center for Devices and
Radiological Health 2005).

Outcome Assessment in Depression

There are several reasons Lo measure depres-
sive symptoms in clinical praclice or research.
Most important for the purposes of this
Assessment is to assess treatment outcome.

In the research evaluating VNS therapy, the

4 most common instruments used are shown

in Table 1. Except for the Clinical Global
Impression (CGI) scale, the other instruments
all involve answering specific inquiries regard-
ing patient symptoms such as mood, affect,
energy, appelile, sleep, and suicidal or paranoid
ideation. Scale scores have been calibrated with
clinical evaluation Lo correlate to severily levels
of depression and changes in scores consistent
with good treatment response or remission of
depression. A typical threshold for categoriz-
ing clinically significanl improvement is a 50%
reduction from baseline score for any of the
scales. The other method for categorizing lreal-
ment response is for the final value of the test
to be below a particular value, indicaling very
few depressive symptoms. Studies have shown
reasonable concordance between the Inventory
of Depressive Symptomatology (IDS) and the
Hamilton Rating Scale for Depression (IHRSD)
in categorizing patients as treatment respond-
ers (Rush el al. 2003).

Except for the self-administered version of

the Inventory of Depressive Symplomatology
(IDS-SR), the depression rating scales discussed
here are designed lo be administered by a
health care clinician. The CGI scale is the most

inherently subjeclive scale, as il is simply a
calegorical 7-point scale asking whether, in the
judgment of the clinician, the patient is very
much improved (CGl=1) to very much worse
(CGI=7). The CGI also requires an in-depth
knowledge of the palient over the course of the
treatment period.

Methods

Search Methods

A search of the MEDLINE® database was com-
pleted for the period up through July 2005. The
search strategy used the terms “depression”
and “vagus [or “vagal”] nerve stimulator/stimu-
lation” as textwords or subject terms. Articles
were limited Lo those published in English
language and enrolling human subjects.

The MEDLINE® search was supplemented

by an examination of article bibliographies
and relevant review articles, which were
searched for cilalions.

In addition, documents were sought from the
FDA website using the terms “Cyberonics,”
“vagus nerve” or “vagal nerve.” Extracts of
documents were reviewed if they concerned
VNS therapy for the indication of depression.

Study Selection

All the published and unpublished data con-
cerning clinical outcomes of VNS therapy for
the indication of treatment-resistant depression
come from company-sponsored clinical studies.
This report atlempts to summarize the major
findings from all of these studies. Different
pieces of analysis are reported in various
publications. Using the study names that the
company used in their documents for FDA

Table 1. Depression Rating Scales Used in Evaluating VNS

Scale

Common Thresholds or Cutoffs

Brief Description

for Treatment Response

Hamilton Rating Scale
for Depression (HRSD)

Observer rated scoring of 28, 24, 21,
or 17 two- to four-point items

50% reduction from base
final rating of <9

Clinical Global Impression (CGl)

Observer rated 7-point scale
1. Severity of liiness (CGI-S)
2. Global Improvement (CGl-l)

Global Improvement=1 or 2

Montgomery and Asberg
Depression Rating Scale (MADRS)

Observer rated scoring
of 10 six-point items

50% reduction from baseline

Inventory of Depressive
Symptomatology (IDS)

Observer-rated (IDS-C) or self-rated
(IDS-SR) 30 three-point items

50% reduction from baseline

6 ©2005 Blue Cross and Blue Shield Association. Reproduction without prior authorization is prohibited.
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review (U.S. Food and Drug Administration
Cenler for Devices and Radiological Health
2004a), Lhe study groups assembled for the
clinical studies will first be described, followed
by a descriplion of the analyses revealed in
each of the available publications (Table 2).

Study D-01 was an open-label study of VNS
therapy in 60 subjects. Short-term results for
the first 30 patients and the whole group were
published in peer-reviewed journals, as well
as 1 year outcomes in the first 30 palients.
Long-term resulls of the whole group are pub-
lished in the Cyberonics Executive Summary
(U.S. Food and Drug Administration Center for
Devices and Radiological Health 2004a).

Study D-02 was a randomized sham-controlled
study of 233 subjects allocated to either active
VNS therapy or sham (i.e., VNS implanted bul
not turned on). This study was planned to
evaluate outcomes at 3 months, and results are
available in the Cyberonics Executive Summary
(U.S. Food and Drug Administration Center for
Devices and Radiological Health 2004a).

Study D-04 is an observational study of subjects
not receiving VNS. This study was created to
form a comparison group to a long-term exten-
sion of Study D-02, in which study subjects in
both active and sham groups were followed for
1 year. The subjects in the original sham group
had their VNS device activated. The results of
the D-02 long-term exlension group versus the
observational control D-04 study group com-
prise the mosl extensive analysis presented in
the Cyberonics Executive Summary (U.S. Food
and Drug Administration Center for Devices
and Radiological Health 2004a).

Finally, a matched control group receiving

ECT was recrealed from a previously published
observational study by Prudic et al. (2004).
Six-month resulls from this subgroup were
compared to the D-02 extension study.

Medical Advisory Panel Review

Current Assessment. This Assessmenl was
reviewed by the Blue Cross and Blue Shield
Association Medical Advisory Panel (MAP)

on June 8, 2005. In order to maintain the
timeliness of the scientific informalion in
this Assessment, literature searches were
performed subsequent to the Panel’s review
(see “Search Methods”). If the search updates

idenlified any additional studies that met the
crileria for detailed review, the results of
these studies were included in the tables
and text where appropriate. There were no
studies that would change the conclusions
of this Assessment.

Previous Assessment. A previous Assessment
of vagus nerve stimulation for treatment-refrac-
tory seizures was reviewed by the MAP in
February 1998. The MAP determined that vagus
nerve stimulation for patients 12 years of age
and older with medically refractory partial-onset
seizures, for which surgery is not recommended
or for which surgery has failed, met the TEC
criteria. Vagus nerve stimulation for patients
with other types of seizure disorders, which

are medically refractory and for which surgery
is not recommended or for which surgery has
failed, did not meel the TEC crileria.

Formulation of the Assessment

Patient Indications

VNS is indicated for patients with treatment
resistant depression. According to the study
protocols for the D-01 and D-02 studies,
patients enrolling in these studies had these
characleristics:

®» current major depression
® chronicily as defined by =2 year duration for
the current episode or =4 lifetime episodes
= prior failure lo respond to at least
2 adequate antidepressant trealments
from 2 different drug classes
® prior failure of at least 6 weeks
of psychotherapy
= minimum level of depression of 20
or grealer on the HRSD-24.

Sackeim et al. (2001) describes other
exclusion criteria for the D-01 study, such

as exclusion of palients with certain other
co-existing mental disorders, patients with
clinically significant, current suicidal intent,
and patients with certain risks associated

with surgical implantation or VNS stimulation.
It is not clear whether these exclusions apply
to the D-02 study.

Technologies to be Compared
VNS treatment will be compared to continued
medical management.

©2005 Blue Cross and Blue Shield Association. Reproduction without prior authorization is prohibited. 7
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Health Outcomes

Potential Benefits. The primary outcome to be
evaluated is relief of depression symptoms. This
can usually assessed by any one of many differ-
ent depression symptom rating scales. A 50%
reduction from baseline score is considered to be
a reasonable measure of treatment response. An
improvement in depression symptoms may allow
reduction of pharmacologic therapy for depres-
sion, with a reduction in adverse effects related
to that form of treatment.

Potential Harms. Harmful outcomes of VNS
would include any morbidity associated with
the implantation of the device or adverse
effects of the VNS therapy itself. Concern has
been raised whether antidepression treatments
may worsen depression or even lead to suicide
attempts. This is a controversial issue, not
proven or established for any antidepression
therapy. The Cyberonics Executive Summary
(U.S. Food and Drug Administration Center
for Devices and Radiological Health 2004a)
discussed the evidence for worsening depres-
sion and suicide in patients treated with VNS.

Specific Assessment Questions
1. What is the effect of VNS therapy on
treatment-resistant depression?

2. What are the adverse effects of VNS therapy?

Review of Evidence

Overview

Evidence for the effectiveness of VNS therapy
comes from the studies described in the

“study selection” section described previously
(Table 2). Entry criteria and selected baseline
characteristics of the subjects are shown in
Table 3. Baseline characteristics of subjects from
the D-02 and D-04 studies were not comprehen-
sively presented in the Cyberonics Executive
Summary (U.S. Food and Drug Administration
Center for Devices and Radiological Health
2004a), so that the data presented represents a
few characteristics that could be extracted from
various parts of the report.

D-01 Case Series

Results from the D-01 case series as extracted
from several sources at different time points
are presented in Table 4. After 10 weeks of
active VNS therapy, 30.5% of subjects had a
50% reduction in the principal outcome of the
HRSD-28. Other measures of improvement

ranged from 15% to 37.3%. In reports reporting
outcomes at later time points, outcomes appear
to continue to improve out to 1 year, where
45% of patients now had a 50% improvement
in HRSD-28. This appears io stabilize oul to

2 years, but there are subslantial losses Lo
follow-up al this time (n=42 at 2 years versus
original sample of 60).

It is difficult to make inferences of effectiveness
from case series data like this because natural
history, placebo effects, and patient and inves-
tigator expectations may explain some or all of
the effects noted.

D-02 Randomized Trial

The randomized trial was a placebo-sham
randomized trial designed to evaluate patients
al 12 weeks afler VNS implantation. The sham
group received a real VNS device, which was
to be turned on afler this acute phase of the
study. The sham group apparently received
follow-up visils where therapy was “adjusted,”
and investigators were blinded to treat-

ment assignment. However, VNS therapy is
delectable by many patients, and adequacy

of blinding is not reported. There is only
minimal reporting of this clinical trial in the
Cyberonics Execulive Summary (U.S. Food and
Drug Administration Center for Devices and
Radiological Health 2004a). Results are shown
in Table 5. There were 15% of patients in the
VNS group that showed a 50% improvement
in HRSD-24, whereas 10% of the patients in
the sham control group showed 50% improve-
menl (p=0.31). The IDS-SR was considered a
secondary outcome, and showed a difference
in oulcome that was statistically significant in
favor of VNS (17.4% versus 7.5%, p=0.04).

The randomized trial failed to achieve statisti-
cal significance for its predetermined primary
outcome. The sponsor believes that the trial
was not of sufficient duration to demonstrate
full effecliveness, as the single-arm studies
have shown further improvement in symptoms
beyond 12 weeks. Other explanalions are that
the trial was not sulliciently powered to find a
smaller amounl of benefit, or that VNS therapy
is not effective.

D-04 versus D-02 Observational Study

This study, reported only in the Cyberonics
Executive Summary (U.S. Food and Drug
Administration Center for Devices and
Radiological Health 2004a), compares the
outcomes of patients from the D-02 study

©2005 Blue Cross and Blue Shield Association. Reproduction without prior authorization is prohibited. 9
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who continued into a long-term follow-up
study, compared to a control group that did not
receive VNS. Several aspects of this study are
worth noting before presenling the results.

Firsl, according to the summary minutes of the
FDA panel reviewing VNS therapy (U.S. Food
and Drug Administration Center for Devices
and Radiological Health 2004c), this observa-
tional study was conceived only afler results

of the randomized clinical trial were known.
Second, several aspecls of the design and
analysis required additional analyses requested
by the FDA. Most of the recruitment of control
patients occurred after all the VNS patients had
been recruited. Many control patients were
recruited from siles that did not enroll VNS
patients, and some VNS patients were recruited
from sites that did not enroll control patients.
Both patients in VNS and control groups were
allowed concomitant changes in both type

of and dose ol antidepressant medications.
This raises concern that some of the durable
effects attributed to VNS may actually be due
to changes in antidepressant therapy.

Finally, the principal outcome assessed was
different than in other prior studies ol VNS.

In this study, they proposed a repeated-measure
analysis of 1DS-SR scores, which produces

a measure of effect comparing the rate of
improvemenl over time between Lhe two treal-
ments, rather than comparing the proportion
of subjects achieving response. Apparently,
HRSD scores were only assessed at baseline
and at 12 months, precluding a repeated-
measures analysis of this outcome measure.

In order to account for differences between
the groups at baseline, a propensity score
analytic technique was used to attempt to
balance baseline characteristics.

Note in Table 6 the numbers of patients as ana-
lyzed in various analyses. Oul ol 233 subjecls
in the original D-02 study group and 138 in the
original D-04 control group, considerably fewer
are reported in various analyses. Most of the
excluded patients from the D-02 randomized
study group did not meet eligibility require-
ments for conlinuing in the observational study
because they improved during sham therapy.

Table 7 shows the overall results of the obser-
valional study. Analyses are presented for two
subject populations, an evaluable population,

in which no missing values are imputed, and a
“last observation carried forward population,”

(LOCF) in which missing values are imputed
from the last available value. The latter are
often considered less biased in the context of

a randomized clinical Lrial, because all partici-
pants are retained in the trial, preserving the
balance between groups. Subjects who remain
in a trial may be the most adherent and compli-
ant patients, and may no longer be truly repre-
sentative of the original patient population.

The rate of change in IDS-SR score over 12
months between groups was statistically sig-
nificant al p<0.001. This resull represents both
the rate of change and the p-value with the
propensity score incorporated into the analysis.
For other outcomes, results were all statistically
significant for the evaluable population. In the
LOCF analysis, most outcomes were stalistically
significant, but in general, VNS was a few per-
centage points less efleclive for most outcome
measures. However, it is not clear that the
analysis of outcomes other than the principal
outcome incorporates the propensity score or
any other characteristics into the analysis. Citing
the result that is most comparable to the other
studies of VNS, 27% of VNS patients achieved

a 50% improvement in HRSD versus 13% of
control patients (LOCF analysis, p=0.011).

FDA Response. The FDA had an opportunity
Lo review these results at an earlier stage

of analysis, and requested some additional
analyses from the sponsor (U.S. Food and
Drug Administration Center for Devices and
Radiological Health 2004b). Because VNS and
control patients were recruited from differ-
ent siles and concomilant therapy changes
were allowed, the FDA requested an analysis
using only patients from sites where both

VNS and control patients were recruited,

and to censor VNS patients at the time when
concomitant therapies were changed. The
Cyberonics Executive Summary (U.S. Food and
Drug Administration Center for Devices and
Radiological Health 2004a) includes responses
to these requests, but detailed presentalion

of these additional analyses is not included

in the document.

The FDA Statistical Summary (U.S. Food and
Drug Administration Center for Devices and
Radiological Health 2004b) presents these
additional analyses in detail, which appear
Lo be slightly different from statements
given in the Cyberonics Executive Summary
(U.S. Food and Drug Administration Center
for Devices and Radiological Heallh 2004a).

12 ©2005 Blue Cross and Blue Shield Association. Reproduction without prior authorization is prohibited.
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The Cyberonics Execulive Summary (U.S. Food
and Drug Administration Center for Devices
and Radiological Heallh 2004a) states, “... the
repeated measures linear regression analysis of
IDS-SR scores was still marginally statistically
significant (p=0.052).” The FDA findings of this
same analysis, as besl as can be determined,
are shown in Table 8. Note that the sample

size is reduced due to excluding patients from
certain sites. There is now only one slatistlically
significant finding (average change 1DS-SR,
evaluable population), and the magnitudes of
the difference as well as the p-values for all
the other analyses have changed considerably.
Citing the result most comparable to other
studies of VNS, the proportion of patients who
achieved a 50% improvement in HRSD score
was 16.3% for the VNS group versus 11.0% for
the control group (p=0.27).

The other concerns of the FDA statistical
review, briefly noted are:

1. Unmeasured differences belween VNS in
control groups, as in any observational study.

2. Uncertain clinical significance of principal
outcome of dilference in average change in
IDS-SR, lack of prespecified clinically detect-
able difference, lack of power calculation.

3. Lack of statistical adjustment for calegorical
outcomes such as % with 50% improvement.

4. Poor correlation between IDS-SR and HRSD
scores within patients.

In sum, although the overall observational
analysis shows slatistically significant resulls
in most of the outcomes, observational studies
sulfer from potential confounding by unmea-
sured patient and provider characleristics and
external influences such as other treatments. In
analyses focusing on reducing the influence of
provider characteristics and concomitant anti-
depressant treatment, treatment effects were
markedly reduced and mosl oulcomes were no
longer statistically significant.

ECT Observational Group

versus D-02 Observational Study

The sponsor commissioned an analysis from

a previously published study of ECT by Prudic
el al. (2004). A subsel of patients lhal would
have qualified for the VNS trials was assembled.
The VNS patients had several characlerislics
associaled with a greater severity of treat-
ment-resistant depression. Fifty-eight percent
of patients receiving ECT achieved al least a

50% reduction in HRSD score. AL 6 months
following ECT, 41% of patients still had at least
a 50% reduction in HRSD score. Comparing
this informally to the results of the VNS palients
in the D-02 versus D-04 observational study,
ECT appears lo be a much more effective treat-
menl for depression. The Cyberonics Execulive
Summary (U.S. Food and Drug Administration
Centler for Devices and Radiological Health
2004a) points out that the increasing improve-
ment over time in VNS paltients provides evi-
dence for its efficacy in lrealing depression.

This analysis is not presented in a rigorous
manner in the Cyberonics Executive Summary
(U.S. Food and Drug Administration Center for
Devices and Radiological Health 2004a), and
does nol provide very strong evidence of the
efficacy of VNS therapy.

Adverse Effects of VNS Therapy

Common adverse effects that occurred in
greater than 10% of patients at 3 months and at
12 months are shown in Table 9, as abstracted
from Sackeim et al. (2001) and Marangell el al.
(2002). Of these relatively frequent short-term
adverse effects, most were found to be higher
in the D-02 randomized clinical trial in the VNS
group than in the sham control group, indical-
ing that they are attributable to VNS therapy.
All of these events have been noted previously
in the experience of VNS therapy for seizures.

Of specific concern regarding treatments for
depression is the precipitalion of manic or
hypomanic episodes and suicidal ideation
and behavior. For the combined D-01 and
D-02 groups, Lthere was a 5% rate of mania
or hypomania. Among subjects with a diag-
nosis of bipolar disorder, Lhe rale of mania or
hypomania was 22% (9/41) (U.S. Food and
Drug Administration Center for Devices and
Radiological Health 2004a). During the ran-
domized trial, there were 2 events of mania
or hypomania reported, both in the VNS group,
bul one event occurred prior to initiation

of the therapy. It is not possible to conclude
whether this represents an increased or
decreased rate of events.

For all VNS therapy studies combined, the
suicide rate was 0.4% per patient-year

(3 evenls/689 patienl-years) and the suicide
altempl rate was 3.5% per patient-year

(24 events/689 patienl-years). These do not
appear Lo be elevated compared to historical

14 ©2005 Blue Cross and Blue Shield Association. Reproduction without prior authorization is prohibited.
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controls cited in the Cyberonics
Executive Summary (U.S. Food and Drug
Administration Center for Devices and
Radiological Health 2004a).

An additional concern is whether VNS may
worsen depression in certain patients. Using
hospitalizations as a surrogate measure for
worsening depression, VNS subjects in the
D-02 study had a hospitalization rate of 0.293
per patient-year, and control subjects from the
D-04 study had a hospilalization rate of 0.237
per palient-year. Among subjects who reported
low levels of depressed mood on the HRSD

(0 or 1) at baseline, rates of worsening (io a
score of 3 or 4) were reported in approximately
equal proportions in the 2 groups (24% for
VNS patients, 25% for the control group).

In sum, the adverse effects of VNS therapy as
used in depression reflecl the known adverse
effects of the device as used for seizure dis-
orders. Regarding specific adverse ellects of
concern for use in depression, such events as
mania, hypomania, suicide, suicide attempts,
and worsening depression do occur, but it
cannot be determined if the rate of such events
is higher than for other treatments. Rales
seem Lo be similar to the D-04 control group,
but numbers of events are small.

Summary

The selected evidence of efficacy consists

of a case series of 60 patients receiving VNS,

a short-term (i.e., 3-month) randomized, sham-
controlled clinical trial of 221 patients, and an
observational study comparing 205 patients on
VNS therapy compared to 124 patients receiving
ongoing treatment for depression.

The case series dala show rates of improvement,
as measured by a 50% improvement in depres-
sion score, of 31% at 10 weeks to greater than
40% at 1 to 2 years. Natural history, placebo
effects, and patient and provider expeclations
make it difficult to infer efficacy from case series
data. The randomized study that compared

VNS therapy to a sham control (implanted but
inactivated VNS) showed a nonstatistically sig-
nificant resull for the principal outcome. Filteen
percenl of VNS subjects responded, versus 10%
of control subjects (p=0.31).

The observational study comparing patients
participating in the randomized clinical Ltrial
and a separately recruited control group

evaluated VNS therapy out to 1 year. This
observational study showed a statistically
significant difTference in the rate of change

of depression score. However, issues such as
unmeasured differences between paltients and
nonconcurrent controls, differences in sites of
care between VNS therapy patients and con-
trols, and differences on concomitant therapy
changes, raise concern about this observa-
tional study. Analyses performed on subsets of
patients cared for in the same sites, and cen-
soring observalions afler treatment changes,
generally showed diminished dilferences in
apparent treatment effectiveness of VNS and
almost no statistically significant results. Given
these concerns about the quality of the observa-
tional dala, these results do not provide strong
evidence for the effectiveness of VNS therapy.

Adverse effects of VNS therapy include voice
alteration, headache, neck pain, and cough,
which are known from prior experience with
VNS therapy for seizures. Regarding specific
concerns for depressed patients such as mania,
hypomania, suicide, and worsening depression,
there does not appear to be a greater risk of
these events during VNS therapy.

Commentary

Overall, the evidence supporting efficacy of
VNS is not strong. The single randomized clini-
cal trial did not show statistically significant
results in favor of VNS for the primary outcome.
Treatmenl response in Lthe randomized clinical
trial was much lower than had been observed
in case series studies, raising concerns about
placebo effects and observer bias. The non-
randomized observational study had numerous
methodological problems. Alternative analy-
ses showed diminished or no efficacy of VNS
therapy. Although the FDA voted to approve
VNS therapy, a poll of committee members
showed that approval was based on the safely
ol VNS therapy rather than strong evidence

of efficacy.

Patient selection was a concern for all studies.
VNS is intended for treatment-refractory
depression, but the entry criteria of failure of

2 drugs from 2 drug classes and a 6-week Lrial
ol therapy may not be a strict enough definition
of treatment resistance. Treatment-refractory
depression should be defined by thorough
slate-ol-the-art psychiatric evaluatlion and man-
agemenl before an invasive surgical procedure
of limited efTicacy is performed.

16 ©2005 Blue Cross and Blue Shield Association. Reproduction without prior authorization is prohibited.
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Summary of Application of the
Technology Evaluation Criteria

Based on the available evidence, the Blue
Cross and Blue Shield Association Medical
Advisory Panel made the following judgments
about whether vagal nerve stimulation (VNS)
for the indication of treatment-resistant
depression meets the Blue Cross and Blue
Shield Association Technology Evaluation
Center (TEC) criteria.

1. The technology must have final
approval from the appropriate
governmental regulatory bodies.

The NeuroCybernetic Prosthesis System
(NCP®, Cyberonics, Inc.) received approval

of its Premarket Application (PMA) to market
from the U.S. Food and Drug Administration
(FDA) on July 16, 1997, for treatment-refrac-
tory seizures. The device was approved for use
in conjunction with drugs or surgery “as an
adjunctive treatment of adults and adolescents
over 12 years of age with medically refractory
partial onset seizures.”

On July 15, 2005, the VNS Therapy System
received final PMA approval by the FDA for
“adjunctive long-term treatment of chronic
or recurrent depression for patients 18 years
of age or older who are experiencing a major
depressive episode and have not had an
adequate response to 4 or more adequate
antidepressant treatments.”

2. The scientific evidence must permit
conclusions concerning the effect of
the technology on health outcomes.

The available evidence is not sufficient to
permit conclusions of the effect of VNS therapy
on health outcomes. The available evidence
consists of a case series of 60 patients receiving
VNS, a short-term (i.e., 3-month) randomized,
sham-controlled clinical trial of 221 patients,
and an observational study comparing 205
patients on VNS therapy compared to 124
patients receiving ongoing treatment for
depression. Patients who responded to sham
treatment in the short-term randomized, con-
trolled trial (approximately 10%) were excluded
from the long-term observational study.

Patient selection was a concern for all studies.
VNS is intended for treatment-refractory
depression, but the entry criteria of failure
of 2 drugs and a 6-week trial of therapy may
not be a strict enough definition of treatment
resistance. Treatmenl-refractory depression
should be defined by thorough state-of-the-art
psychiatric evaluation and management.

The case series data show rates of improve-
ment, as measured by a 50% improvement
in depression score of 31% al 10 weeks to
greater than 40% al 1 to 2 years, but there
are some losses to follow-up. Natural history,
placebo effects, and patient and provider
expectalions make it difficult to infer efficacy
from case series data.

The randomized study that compared VNS
therapy to a sham control (implanted but
inactivated VNS) showed a nonstatistically
significant result for the principal outcome.
Fifteen percent of VNS subjecls responded,
versus 10% of control subjects (p=0.31).
There was a slalistically signilicant result
for a secondary oulcome.

An observational study comparing patients par-
ticipaling in the randomized clinical trial and
a separately recruited control group evaluated
VNS therapy out to 1 year. This observational
study showed a statistically significant differ-
ence in the rate of change of depression score.
However, issues such as unmeasured differ-
ences between patients and nonconcurrent
controls, differences in siles of care between
VNS therapy patients and controls, and dif-
ferences on concomitant therapy changes
raise concern aboutl this observational study.
Analyses performed on subsets of patients
cared for in the same sites, and censoring
observalions after treatment changes, gener-
ally showed diminished differences in apparent
lreatment efTecliveness of VNS and almost no
slalistically significant differences. Given these
concerns aboul the quality of the observational
data, these results do nol provide strong evi-
dence for the effectiveness of VNS therapy.

Adverse effects of VNS therapy include voice
alleration, headache, neck pain, and cough,
which are known from prior experience with
VNS therapy for seizures. Regarding specific

©2005 Blue Cross and Blue Shield Association. Reproduction without prior authorization is prohibited. 17
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concerns for depressed patients such as mania,
hypomania, suicide, and worsening depression,
there does nol appear Lo be a greater risk of
these evenls during VNS therapy.

3. The technology must improve
the net health outcome; and

4. The technology must be as beneficial
as any cstablished alternatives.

The available evidence does not permil conclu-
sions regarding the effect of VNS therapy on
health outcomes or compared with alternatives.

5. The improvement must be attainable
outside the investigational settings.

It has not yet been demonstrated whether
VNS therapy improves health outcomes in the
investigational setling. Therefore, it cannot be
demonstraled whelher improvemenlt is allain-
able outside the investigational settings.

For the above reasons, VNS therapy for the
indication of treatment-resistant depression
does not meet the TEC criteria.

NOTICE OF PURPOSE: TEC Assessments are scientific opinions, provided solely for informational purposes. TEC Assessments
should not be construed to suggest that the Blue Cross Blue Shield A ialion, Kaiser Per Medic re Prograin or the
TEC Program recommends, advocates, requires, encourages, or discourages any particular treatment, pre ure, or service; any
particular course of treatment, procedure, or service; or the payment or non-payment of the technol or tes ies evall |

CONFIDENTIAL: This docutnent contains proprietary information that is intended solely for Blue Cross and Blue Shield Plans
and other subscribers to the TEC Program. The contents of this document are not to be provided in any manner to any other
parties withoul the express written consent of the Blue Cross and Blue Shield Association.
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