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Preface

The purpose of the AHRQ Healthcare Horizon Scanning System is to conduct horizon scanning of
emerging health care technologies and innovations to better inform patient-centered outcomes
research investments at AHRQ through the Effective Health Care Program. The Healthcare Horizon
Scanning System provides AHRQ a systematic process to identify and monitor emerging
technologies and innovations in health care and to create an inventory of interventions that have the
highest potential for impact on clinical care, the health care system, patient outcomes, and costs. It
will also be a tool for the public to identify and find information on new health care technologies
and interventions. Any investigator or funder of research will be able to use the AHRQ Healthcare
Horizon Scanning System to select potential topics for research.

The health care technologies and innovations of interest for horizon scanning are those that have yet
to diffuse into or become part of established health care practice. These health care interventions are
still in the early stages of development or adoption, except in the case of new applications of
already-diffused technologies. Consistent with the definitions of health care interventions provided
by the Institute of Medicine and the Federal Coordinating Council for Comparative Effectiveness
Research, AHRQ is interested in innovations in drugs and biologics, medical devices, screening and
diagnostic tests, procedures, services and programs, and care delivery.

Horizon scanning involves two processes. The first is identifying and monitoring new and evolving
health care interventions that are purported to or may hold potential to diagnose, treat, or otherwise
manage a particular condition or to improve care delivery for a variety of conditions. The second is
analyzing the relevant health care context in which these new and evolving interventions exist to
understand their potential impact on clinical care, the health care system, patient outcomes, and
costs. It is NOT the goal of the AHRQ Healthcare Horizon Scanning System to make predictions on
the future use and costs of any health care technology. Rather, the reports will help to inform and
guide the planning and prioritization of research resources.

We welcome comments on this Potential High-Impact Interventions report. Send comments by mail
to the Task Order Officer named in this report to: Agency for Healthcare Research and Quality, 540
Gaither Road, Rockville, MD 20850, or by email to: effectivehealthcare@ahrg.hhs.gov.

Richard Kronick, Ph.D. Yen-pin Chiang, Ph.D.
Director Acting Director
Agency for Healthcare Research and Quality Center for Outcomes and Evidence

Agency for Healthcare Research and Quality
Elise Berliner, Ph.D.
Task Order Officer
Center for Outcomes and Evidence
Agency for Healthcare Research and Quality
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Executive Summary

Background

Horizon scanning is an activity undertaken to identify technological and system innovations that
could have important impacts or bring about paradigm shifts. In the health care sector, horizon
scanning pertains to identification of new (and new uses of existing) pharmaceuticals, medical
devices, diagnostic tests and procedures, therapeutic interventions, rehabilitative interventions,
behavioral health interventions, and public health and health promotion activities. In early 2010, the
Agency for Healthcare Research and Quality (AHRQ) identified the need to establish a national
Healthcare Horizon Scanning System to generate information to inform comparative-effectiveness
research investments by AHRQ and other interested entities. AHRQ makes those investments in 14
priority areas. For purposes of horizon scanning, AHRQ’s interests are broad and encompass drugs,
devices, procedures, treatments, screening and diagnostics, therapeutics, surgery, programs, and
care delivery innovations that address unmet needs. Thus, we refer to topics identified and tracked
in the AHRQ Healthcare Horizon Scanning System generically as “interventions.” The AHRQ
Healthcare Horizon Scanning System implementation of a systematic horizon scanning protocol
(developed between September 1 and November 30, 2010) began on December 1, 2010. The system
is intended to identify interventions that purport to address an unmet need and are up to 3 years out
on the horizon and then to follow them up to 2 years after initial entry into the health care system.
Since that implementation, review of more than 18,000 leads about potential topics has resulted in
identification and tracking of about 2,000 topics across the 14 AHRQ priority areas and 1 cross-
cutting area; about 550 topics are being actively tracked in the system.

Methods

As part of the Healthcare Horizon Scanning System activity, a report on interventions deemed
as having potential for high impact on some aspect of health care or the health care system (e.g.,
patient outcomes, utilization, infrastructure, costs) is aggregated twice a year. Topics eligible for
inclusion are those interventions expected to be within 0-3 years of potential diffusion (e.g., in
phase 11 trials or for which some preliminary efficacy data in the target population are available) in
the United States or that have just begun diffusing and that have completed an expert feedback loop.

The determination of impact is made using a systematic process that involves compiling
information on topics and issuing topic drafts to a small group of various experts (selected topic by
topic) to gather their opinions and impressions about potential impact. Those impressions are used
to determine potential impact. Information is compiled for expert comment on topics at a granular
level (i.e., similar drugs in the same class are read separately), and then topics in the same class of a
device, drug, or biologic are aggregated for discussion and impact assessment at a class level for
this report. The process uses a topic-specific structured form with text boxes for comments and a
scoring system (1 minimal to 4 high) for potential impact in seven parameters. Participants are
required to respond to all parameters.

The scores and opinions are then synthesized to discern those topics deemed by experts to have
potential for high impact in one or more of the parameters. Experts are drawn from an expanding
database ECRI Institute maintains of approximately 150 experts nationwide who were invited and
agreed to participate. The experts comprise a range of generalists and specialists in the health care
sector whose experience reflects clinical practice, clinical research, health care delivery, health
business, health technology assessment, or health facility administration perspectives. Each expert
uses the structured form to also disclose any potential intellectual or financial conflicts of interest
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(COls). Perspectives of an expert with a COI are balanced by perspectives of experts without COls.
No more than two experts with a possible COI are considered out of a total of the five to eight
experts who are sought to provide comment for each topic. Experts are identified in the system by
the perspective they bring (e.g., clinical, research, health systems, health business, health
administration, health policy).

The topics included in this report had scores and/or supporting rationales at or above the overall
average for all topics in this priority area that received comments by experts. Of key importance is
that topic scores alone are not the sole criterion for inclusion—experts’ rationales are the main
drivers for the designation of potentially high impact. We then associated topics that emerged as
having potentially high impact with a further subcategorization of “lower,” “moderate,” or “higher”
within the high-impact-potential range. As the Healthcare Horizon Scanning System grows in
number of topics on which expert opinions are received and as the development status of the
interventions changes, the list of topics designated as having potentially high impact is expected to
change over time. This report is being generated twice a year.

For additional details on methods, please refer to the full AHRQ Healthcare Horizon Scanning
System Protocol and Operations Manual published on AHRQ’s Effective Health Care Web site.

Results

The table below lists the 21 topics for which (1) preliminary phase 111 data for drugs were
available; (2) information was compiled and sent for expert comment before May 15, 2014, in this
priority area; and (3) we received five to eight sets of comments from experts between July 1, 2013,

and May 23, 2014. (Ninety-three topics in this priority area were being tracked in the system as of
May 15, 2014.) We present summaries on 10 topics (indicated below by an asterisk) that emerged
as having high-impact potential on the basis of experts’ comments. The material in this Executive
Summary and the report is organized alphabetically by disease state and then by intervention.
Readers are encouraged to read the detailed information on each intervention that follows the
Executive Summary.

Priority Area 08: Functional Limitations and Disability

Topic High-Impact Potential
1. Alemtuzumab (Lemtrada) for treatment of relapsing-remitting multiple No high-impact potential at this time
sclerosis
2. Amygdala retraining program for treatment of chronic fatigue syndrome | No high-impact potential; archived on basis
of expert comments
3. Amygdala retraining program for treatment of fiboromyalgia No high-impact potential; archived on basis
of expert comments
4. *Corneal collagen cross-linking (VibeX/KXL System) for treatment of Moderately high
progressive keratoconus
5. *Dimethyl fumarate (Tecfidera) for treatment of relapsing forms of Lower end of the high-impact-potential
multiple sclerosis range
6. Droxidopa (Northera) for treatment of symptomatic neurogenic No high-impact potential at this time
orthostatic hypotension
7. *Eliglustat tartrate (Cerdelga) for treatment of Gaucher's disease type | | Moderately high
8. *Elosulfase alfa (Vimizim) for treatment of Morquio A syndrome Moderately high
9. High-intensity focused ultrasound (EyeOP1 HIFU-system) for Prior high-impact topic (December 2013);
treatment-refractory glaucoma archived because manufacturer no longer
pursuing U.S. market
10. *Intraoral tongue-drive computerized system to maneuver electric Moderately high
wheelchairs
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Topic

High-Impact Potential

11.

Micro-bypass implant (iStent Trabecular Micro-Bypass Stent System)
for treatment of glaucoma

No high-impact potential; archived 2 years
after FDA approval

12.

* Ocriplasmin (Jetrea) treatment for symptomatic vitreomacular
adhesion including macular hole

High

13.

Off-label mexiletine for treatment of nondystrophic myotonia

No further high-impact potential; archived,;
experts indicated intervention is already well
diffused among most eligible patients

14. *Pediatric Vision Scanner screening for strabismus and amblyopia Moderately high

15. Pimavanserin for treatment of Parkinson’s disease psychosis No high-impact potential; archived; experts
saw little impact because of efficacy data

16. Pridopidine (Huntexil) for treatment of Huntington’s disease No high-impact potential; archived; FDA
rejected phase lll trial results; experts
questioned lack of ideal dosage

17. Real-time MRI-guided laser interstitial thermal therapy for epilepsy No high-impact potential at this time

18. *RenalGuard for prevention of contrast-induced nephropathy High

19. *Retinal prosthesis system (Argus Il) for treatment of retinitis High

pigmentosa

20.

* Tasimelteon (Hetlioz) for treatment of non—24-hour sleep-wake
disorder

Lower end of the high-impact-potential
range

21.

Wearable battery-powered exoskeletons (ReWalk and Ekso systems)
for rehabilitation after spinal cord injury

Prior high-impact topic (December 2013)
archived April 2014 because of diffusion for
rehabilitation indication

Discussion

The AHRQ priority area of functional limitations encompasses a wide range of disease states
and conditions. For purposes of horizon scanning, AHRQ defines this area using the U.S.
Department of Health and Human Services definition of disability: “In general, disabilities are
characteristics of the body, mind, or senses that, to a greater or lesser extent, affect a person’s ability
to engage independently in some or all aspects of day-to-day life.” The horizon scanning team put
this definition into operation by considering interventions in the context of conditions that impair
activities of daily living (e.g., feeding, bathing, toileting/continence, transfers, such as those from
bed to chair or wheelchair) or ambulation, dressing, or other independent activities of daily living
(e.g., medication management, telephone use, leaving home without assistance, making meals,
housekeeping).

Prior High Impact Topics Archived Since December 2013 Report

Two potential high-impact topics from the December 2013 report have been archived.

e High-Intensity Focused Ultrasound (EyeOP1) for Treatment-Refractory Glaucoma: In
the December 2013 report, this topic was deemed by expert comments to have potential for
high impact (on the lower end of the high-impact-potential scale) because the technology is
a less-invasive, nonsurgical option for medication-resistant glaucoma. The EyeOP1 system
uses high-intensity focused ultrasound to deliver concentrated energy to the eye’s ciliary
body, which purportedly reduces aqueous humor production leading to lower intraocular
pressure. The manufacturer has not started U.S. investigational device exemption (IDE)
trials despite previously stating intentions to submit regulatory documents to the U.S. Food
and Drug Administration (FDA) by the end of 2013. Thus, we archived the topic in the

horizon scanning system in April 2014.
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Wearable Battery-Powered Exoskeletons (ReWalk and Ekso Systems) for
Rehabilitation of Spinal Cord Injury: Wearable battery-powered exoskeletons consist of a
set of computer-controlled, motorized leg braces that allow patients with paraplegia to stand
and walk with crutches. In the December 2013 report and earlier potential high impact
reports, this topic was deemed by expert comments to have moderately high potential on the
high-impact-potential scale because it might offer improved physical and mental health
outcomes to patients who have few other options. Experts also thought it would substantially
impact staffing models because of training and education required to use the device with
patients during rehabilitation. Projected impact was also high because experts thought the
cost was high to acquire and maintain the equipment in rehabilitation centers. The Ekso
institutional system (Ekso Bionics, Richmond, CA) costs an estimated $130,000. Available
since 2011, exoskeleton systems have diffused to at least 36 U.S. rehabilitation centers.
Thus, we consider this technology to have passed a tipping point and in April 2014, we
archived it in the system for the rehabilitation indication. The devices used exclusively in
rehabilitation centers are not subject to FDA regulatory pathways; however, exoskeletons
for home use are regulated and continue to be under development by several developers.
Thus, for the personal at-home use indication, we are continuing to track the technology in
the horizon scanning system and will solicit expert comments on this application of the
system. The manufacturer of the ReWalk system (Argo Medical Technologies, Ltd.,
Yokneam llit, Israel) has submitted to FDA an application for a personal-use system for
home and community settings; FDA cleared the system under the 510(k) de novo clearance
process on June 26, 2014 for personal use. Ekso Bionics is also developing an exoskeleton
for home use with anticipated costs of $50,000-$75,000.

Eligible Topics Not Deemed High Impact

Nine eligible topics discussed below in eight summaries were deemed by experts to lack
potential for high impact. They include drugs, programs, devices, and a thermal-therapy technique.

Alemtuzumab (Lemtrada) for Treatment of Relapsing-Remitting Multiple Sclerosis:
Alemtuzumab (Genzyme Corp., a subsidiary Sanofi, Paris, France), a humanized
monoclonal antibody that binds to CD52, previously received FDA approval for treating

various lymphomas. Genzyme recently investigated it for treating relapsing-remitting

multiple sclerosis, and rebranded it as Lemtrada™. Experts commenting on alemtuzumab
concluded that it had no high-impact potential at this time based on results from two pivotal
phase Il trials. FDA issued a Complete Response Letter to the company in December 2013
based on its initial supplemental biologics license application; in May 2014, Sanofi
announced that it had resubmitted a supplemental application for alemtuzumab; FDA
accepted the resubmission in June and an FDA response is expected by late 2014.

Amygdala Retraining Program for Treatment of Chronic Fatigue Syndrome or

Fibromyalgia: The amygdala retraining program combines techniques from meditation,

self-awareness, cognitive restructuring, and hypnosis to interrupt fearful, stress-based

responses originating in the amygdala and to replace them with relaxation responses. Ashok

Gupta is the program developer, and the program is based on his theory and is administered

under his direction through DVDs, online webinars, and in-person seminars. Experts noted

that data supporting Gupta’s theory or the program’s effectiveness are lacking and that
clinicians are unlikely to recommend the program. Patients who seek it out would have to

pay out-of-pocket and may have difficulty completing the program outside of traditional
health care settings and support.
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Droxidopa (Northera) for Treatment of Symptomatic Neurogenic Orthostatic
Hypotension: Droxidopa (Northera™, Chelsea Therapeutics, Inc., Charlotte, NC) is a
norepinephrine precursor that stimulates vasoconstriction, providing symptomatic relief for
patients with neurogenic orthostatic hypotension. Experts expressed skepticism of
droxidopa’s long-term efficacy because published data were based on only a 1-week
followup. Experts noted that although acceptance may be high for a subset of patients who
are not dissuaded by its side effects, droxidopa does not address the underlying cause,
alternatives are available, and compliance may be an issue because droxidopa must be taken
three times daily. An ongoing phase 111 trial with a primary completion date in September
2016 may provide data that alters droxidopa’s potential impact.

Micro-Bypass Implant (iStent Trabecular Micro-Bypass Stent System) for Treatment
of Glaucoma: The iStent® Trabecular Micro-Bypass Stent System (Glaukos Corp., Laguna
Hills, CA) is intended to increase aqueous outflow from the eye’s anterior chamber through
the Schlemm’s canal to reduce intraocular pressure. FDA approved the iStent for marketing
in June 2012 for treating mild to moderate open-angle glaucoma when implanted during
cataract surgery. Since 2012, the iStent has widely diffused in the U.S. market, including use
of multiple stents during one procedure. Experts noted diffusion was likely fueled by easy
integration of the device with existing treatment options. However, multiple alternative
treatments consisting of different materials or targeting different tissues potentially
contributed to its lack of overall high-impact potential.

Off-Label Mexiletine for Treatment of Nondystrophic Myotonia: Off-label use of
mexiletine, a class Ib anti-arrhythmic medication, for treating myotonic symptoms in
patients with various forms of nondystrophic myotonia (NDM), was considered to have no
high-impact potential currently because, experts noted, many clinicians already accept
mexiletine as a first-line treatment for many patients with NDM. Thus, it has passed its
tipping point, and experts indicated that recent positive clinical trial data were not likely to
further alter prescribing of off-label mexiletine for this indication.

Pimavanserin for Treatment of Parkinson’s Disease Psychosis: Pimavanserin is a
selective serotonin 2A (5-HT2a) receptor inverse agonist being developed to treat
Parkinson’s disease psychosis. Although pimavanserin’s manufacturer stated that FDA
agreed that its phase 111 clinical trial data were sufficient for a planned late-2014 new drug
application, experts indicated that this intervention lacked high-impact potential because of
the drug’s inconsistent efficacy profile and lack of clear superiority to antipsychotic
medications already commonly prescribed for this indication.

Pridopidine (Huntexil) for Treatment of Huntingdon’s Disease: Experts commenting on
pridopidine (Huntexil®), a dopaminergic stabilizer for treating symptoms of Huntington’s
disease, considered this intervention to have no high-impact potential because in 2011, FDA
rejected NeuroSearch’s phase III trial results as insufficient and requested additional late-
phase data. Development rights to pridopidine were subsequently sold by NeuroSearch a/s
(Ballerup, Denmark) to Teva Pharmaceutical Industries, Ltd. (Petah-Tikva, Israel) in 2012.
No new phase Il trials investigating pridopidine for this indication have been planned.
Real-Time MRI-Guided Laser Interstitial Thermal Therapy for Epilepsy: Real-time
MRI-guided laser interstitial thermal therapy (MRgLITT) first received FDA approval in
2007; recently, neurosurgeons have utilized this technique to treat selected patients who
have medically refractory epilepsy. Results from case studies and aggregated data from
facilities that have performed the surgery in multiple patients have reported some evidence
of MRgLITT superiority over traditional epileptic foci-resections in reducing seizure rates
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and inpatient recovery time. However, experts evaluating this intervention concluded that it
lacked high-impact potential, noting lack of coverage, high cost of the procedure for
patients, significant infrastructure burden required to offer the procedure, low likelihood of
diffusion, and lack of sufficient data from clinical trials.

Potential High-Impact Topics

Below are the 10 topics that, according to experts’ comments, have high-impact potential. They
are drugs and devices used in treating the wide range of conditions in this priority area. These
conditions are grouped as central nervous system conditions, genetic disorders, renal disorders,
sensory disorders, and spinal cord injury.

Dimethyl Fumarate (Tecfidera) for Treatment of Relapsing Forms of
Multiple Sclerosis

Key Facts: For many patients with relapsing forms of multiple sclerosis (MS), available
treatments do not appreciably relieve symptoms or are intolerable. No effective treatments
are available to halt long-term disease progression. Biogen lIdec International GmbH (Zug,
Switzerland), has developed dimethyl fumarate (Tecfidera®), a homogenous fumaric acid
ester formulation purported to have immunomodulatory and neuroprotective properties, for
treating relapsing forms of MS. Dimethyl fumarate’s mechanism of action in treating MS is
not known, but its properties may act to minimize relapse rates and reduce active brain
lesions hypothesized to contribute to disease progression. For treating MS, the drug is orally
administered, twice daily, at a dosage of 120 mg for 7 days, followed by 240 mg
maintenance dosages twice daily. In two completed clinical trials, about half as many
patients administered dimethyl fumarate experienced relapses as patients administered
placebo. Long-term safety and efficacy studies are ongoing.

Dimethyl fumarate received FDA approval in March 2013 for treating adult patients
with relapsing forms of MS. A U.S.-based, online aggregator of prescription-drug prices
indicates that a 30-day supply costs approximately $5,200-$5,400. The manufacturer offers
an assistance program, ActiveAccess", waiving the drug’s co-payment for patients who
meet eligibility criteria. Many third-party payers include the drug in their formularies as a
specialty pharmaceutical requiring prior authorization and the presence of certain conditions
(such as treatment failure with interferon therapies) and imposing quantity limits. By March
2014, just 1 year after dimethyl fumarate’s approval, market analysts determined that the
drug led market share among oral medications for relapsing forms of MS.

Key Expert Comments: Experts agreed a significant need exists for safer, effective
treatments for this indication and concluded that dimethyl fumarate could address this need
for patients who failed to adequately respond to other treatment options. Experts also noted
that reported data for dimethyl fumarate demonstrate improved adverse-event profiles
compared with other treatment options but suggested that dimethyl fumarate’s side effects
might limit acceptance and use somewhat. As an orally administered treatment, dimethyl
fumarate would be widely accepted by both clinicians and patients, experts thought. They
thought the drug could potentially both reduce reliance on infusion centers and lessen or
delay overall care burdens and need for long-term care facilities by slowing disease
progression. However, experts cited a need for long-term comparative efficacy and safety
data on the drug; these issues may be addressed by ongoing long-term clinical trials.
Potential for High Impact: Lower end of the high-impact potential range
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Eliglustat Tartrate (Cerdelga) for Treatment of Gaucher’s Disease Type |

Key Facts: FDA-approved oral drugs are not available as first-line treatment of Gaucher’s
disease, an orphan disease affecting an estimated 6,000 patients in the United States. The
current treatment option is intravenous (V) enzyme replacement therapy (ERT). ERT costs
between $200,000 and $500,000 per patient per year (depending on the brand used and
patient weight) and is inconvenient for patients because it requires IV infusions every 2—-3
weeks lifelong. If approved, eliglustat tartrate (Cerdelga™) may provide an orally
administered alternative. The drug, developed by the Sanofi subsidiary Genzyme (which
also markets IV ERT), is under study as a first-line treatment for Gaucher’s disease type I.
Eliglustat tartrate purportedly partially inhibits the enzyme glucosylceramide synthase,
resulting in reduced glucosylceramide. Three fully enrolled phase I11 trials of eliglustat
tartrate are ongoing. In these trials, the drug has been administered in 50, 100, or 150 mg
doses, twice daily. Positive interim-analysis data have been reported from two of these trials.
In December 2013, FDA granted priority review to the manufacturer’s new drug application
and a decision is expected in mid-2014. Pricing for the drug is not known, but is anticipated
to be comparable to IV ERT.

Key Expert Comments: Patients need a more convenient treatment for Gaucher’s disease,
and experts suggested this oral compound could increase patient adherence to treatment
recommendations, leading to improved health outcomes and delaying disease progression.
Experts anticipated widespread adoption of eliglustat tartrate, if approved, because of its
convenience and favorable side effect profile thus far. Furthermore, experts suggested
eliglustat tartrate adoption would reduce the need for IV infusion centers for this patient
population and shift the care setting to home care. Experts noted these shifts would be
contingent on eliglustat tartrate being proved to be as effective as the standard of care.
Experts commented before FDA’s decision.

Potential for High Impact: Moderately high

Elosulfase Alfa (Vimizim) for Treatment of Morquio A Syndrome

Key Facts: Morquio A syndrome is a very rare autosomal recessive inherited metabolic
disorder caused by a deficiency of N-acetylgalactosamine-6-sulfatase, an enzyme that breaks
down glycosaminoglycans, including keratan sulfate (KS). In affected children, deficiencies
in this enzyme are caused by mutations to the N-acetylgalactosamine-6-sulfate sulfatase
(GALNS) gene. A progressive syndrome, it leads to accumulation of KS in bone, tendons,
connective tissue, cornea, urine, and synovial fluid. KS accumulation causes symptoms
affecting movement, posture, and sensory and cardiovascular function, including systemic
skeletal dysplasia (dwarfism), hydrocephalus, spinal cord compression, genu valgum
(“knock knees”), heart valve abnormalities, and conductive or neurosensitive hearing loss.
The life expectancy of affected children depends on symptom severity; the most severely
affected children may survive only until late childhood or adolescence. The standard of care
for Morquio A syndrome is palliative care, including corrective orthopedic surgeries,
hearing and visual aids, and assisted mobility devices. As a GALNS ERT, elosulfase alfa
purportedly provides a pharmaceutical intervention to prevent or alleviate symptoms of
Morquio A syndrome. In completed clinical trials, pediatric patients who were given weekly
IV infusions demonstrated some improvement on two measures of locomotive function. The
most commonly reported adverse events included fever, vomiting, headache, nausea, and
abdominal pain. Additional clinical trials are ongoing, investigating elosulfase alfa’s long-
term treatment efficacy among patient subgroups.
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FDA approved the drug in February 2014. The approved dose protocol is for weekly
infusions of 2 mg/kg, infused over a minimum of 3.5-4.5 hours. The company notes that
“life-threatening allergic reactions have occurred in some patients during VIMIZIM™
(elosulfase alfa) infusions and up to 3 hours after infusion. Patients with acute respiratory
illness may be at increased risk and require additional monitoring.” The manufacturer has
priced the drug at $1,069 per 5 mL vial, which puts annual per patient costs at about
$380,000 for pediatric patients weighing 22.5 kg (about 49 pounds). Through the first
quarter of 2014, the manufacturer reported that 50 patients were receiving elosulfase alfa,
and the company has had about $900,000 in sales. The company also has stated that many
third-party payers are including the drug on their specialty pharmaceutical formularies and
require prior authorization.

Key Expert Comments: Experts commenting on elosulfase alfa noted that it is the only
approved medication for treating Morquio A syndrome and may address an unmet need for
some patients by providing nonsurgical intervention for some symptoms. Experts also
remarked that data from completed clinical trials did not demonstrate significant and
consistent efficacy across all patients, with many patients failing to respond to the therapy.
Additionally, experts stated that the ERT’s high-impact potential on health outcomes may be
limited by its very high cost and that fact that this intervention does not cure the syndrome.
Based on this input, our overall assessment is that this intervention has moderate high-
impact potential.

Potential for High Impact: Moderately high

RenalGuard for Prevention of Contrast-Induced Nephropathy

Key Facts: In patients with chronic kidney disease, contrast-induced nephropathy (CIN)
that occurs from undergoing an imaging procedure is a common cause of acute renal
dysfunction or failure. CIN can occur after contrast media is administered during an imaging
procedure such as computed tomography. Many CIN cases are not identified until 48-72
hours after contrast media exposure. When CIN occurs, the only treatment available is
hydration and avoidance of additional nephrotoxic agents. The RenalGuard System is under
development by PLC Systems, Inc. (Milford, MA), as a preventive measure for patients at
risk of developing CIN while undergoing an imaging procedure that uses contrast media.
RenalGuard purportedly reduces CIN risk by reducing contrast-media effects on the
kidneys. The system replaces fluid, actively synchronizing a patient’s urine output with
sterile saline solution 1V infusion. Inducing high urine-flow rates purportedly limits contrast
exposure time and maintains renal blood flow, thereby limiting hypoxia from endothelin-
mediated vasoconstriction. High urine flow also accelerates duct flow via reduced sludging
and reduced contrast material precipitation in renal tubular cells. Two phase Il trials and
one phase IV trial are ongoing. Two additional phase Il trials have been completed, and
study investigators reported positive data—about two to four times as many patients in the
control groups developed CIN as in the RenalGuard groups. The RenalGuard System is not
yet FDA approved; a phase 11l pivotal trial is ongoing to support the planned premarket
approval application filing. The manufacturer received Conformité Européene (CE) mark for
the system in December 2007 allowing marketing in Europe. Costs of using the system are
not available, but would include the cost of the RenalGuard equipment used during an
imaging procedure.

Key Expert Comments: Experts unanimously agreed on the importance of preventing CIN,
because no effective treatment is available. Overall, experts thought RenalGuard represents
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a viable option for clinicians to reduce the risk of CIN in patients at high risk of developing
chronic kidney disease or who already have it. The intervention would also increase access
to imaging procedures using contrast media among patients at high risk of developing CIN.
Experts thought RenalGuard would face very few barriers to adoption and could be easily
implemented into the existing infrastructure.

Potential for High Impact: High

Corneal Collagen Cross-Linking (VibeX/KXL System) for Treatment
of Progressive Keratoconus

Key Facts: Keratoconus is characterized by a progressive thinning of the cornea, causing it
to change from its normal shape and bulge out into a cone, leading to astigmatism and
nearsightedness. Keratoconus is the most common corneal dystrophy in the United States,
affecting 1 in 2,000 people; it is more prevalent in teenagers and adults in their 20s than in
older adults. Certain genetic risk factors play a role in its development. Signs and symptoms
include blurred or distorted vision, sensitivity to light, night vision problems, headaches
from eye strain, and sudden worsening or clouding of vision. Treatment depends on disease
severity and progression. Specially fitted contact lenses are usually the first-line treatment.
Most cases stabilize after several years, but in some cases, extreme corneal thinning and
scarring occurs and corneal transplant or corneal ring insertion may be necessary. These
interventions are associated with complications, such as graft rejection, permanent vision
loss, and prolonged recovery. Corneal collagen cross-linking (CXL) is a less drastic option
intended to strengthen the corneal structure by removing the corneal epithelium and
applying drops of riboflavin to the eye. The eye is then exposed to ultraviolet A (UVA) light
for a period of time to accomplish the CXL. Reactive oxygen molecules generated during
irradiation purportedly cause chemical bonds to form between corneal collagen fibrils,
increasing corneal rigidity. Avedro, Inc. (Waltham, MA), is developing its VibeX /KXL®
System to perform accelerated CXL. Purported advantages of this system are increased
UVA power, reduced exposure time, and a proprietary riboflavin formula. The system
consists of a battery-powered, touch-screen monitor for operation and an articulating arm to
focus UVA irradiation on the patient’s cornea. The system is not yet FDA approved, but
received the CE mark in Europe in 2010. FDA granted orphan drug designation and priority
review status for the system. The company stated that the proposed indications in the new
drug application are for treating keratoconus and corneal ectasia after refractive surgery,
both of which are orphan drug indications. In trials supporting the application, patients who
received CXL had significantly improved uncorrected and corrected distance visual acuity
and maximum keratometry values 1 year after treatment. In March 2014, FDA sent a
complete response letter to the manufacturer requesting more information. The manufacturer
stated it would work with FDA to submit the requested information and continue to pursue
approval. Cost information for the U.S. market is not yet available; however, according to
The Straits Times of Singapore, the Avedro KXL machine costs approximately $35,000 in
markets outside the United States. Surgery at one Singapore location was listed at about
$3,500 per eye.

Key Expert Comments: Experts thought the system could fill the unmet need for a
progressive keratoconus treatment that is less invasive than standard treatment. The ease of
performing CXL with the system was cited by experts as a main factor that would facilitate
adoption and acceptance. Experts suggested the technology, if FDA approved, might not be
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available to some patients because of procedure costs, health insurance status, or access to
the specialty clinicians offering it.
Potential for High Impact: Moderately high

Ocriplasmin (Jetrea) for Treatment of Symptomatic Vitreomacular
Adhesion Including Macular Hole

Key Facts: During the aging process, the gelatin-like vitreous humor that fills the space
between the eye’s lens and retina may begin to break down through a process of
liquefaction. This breakdown may reduce adhesion between the vitreous humor and retina.
The combination of liquefaction and adhesion loss can lead to posterior vitreous detachment,
in which the vitreous pulls away from the posterior retina. In some cases, posterior vitreous
detachment occurs abnormally, particularly when liquefaction and vitreoretinal-adhesion
breakdown occur asynchronously. The adhesive forces between the retina and vitreous
humor are often strongest at a region of the retina called the macula, which is responsible for
central vision and fine-detail perception. Regions of sustained adhesion are often located at
the macula and result in vitreomacular adhesion (VMA). In this condition, rapid eye
movements can place significant traction on the site of vitreal adhesion as the vitreous pulls
or pushes on the retina, potentially damaging the macula and adversely affecting vision.
Vitrectomy and membrane peeling followed by retinal architecture regeneration are the
standard treatment approaches and are reserved for cases showing signs of worsening visual
function. The efficacy of vitreoretinal surgical procedures for treating symptomatic VMA is
limited by the potential for incomplete vitreoretinal separation and removal, surgical
complications (e.g., cataract development), and high costs. Nonsurgical approaches have
been sought, and ocriplasmin (Jetrea®) is an agent developed to address this need.
Ocriplasmin was developed by ThromboGenics NV (Heverlee, Belgium) as a truncated,
recombinant form of plasmin. Recombinant ocriplasmin retains the catalytic characteristics
of human plasmin and purportedly offers several advantages as a therapeutic agent including
increased stability over plasmin and smaller molecular size allowing for greater epiretinal
tissue penetration. Two phase 11 trials were completed and formed the basis of an FDA
premarket approval application, which was approved in October 2012. In both trials,
treatment was generally safe and well tolerated. Ocriplasmin is provided in a single-use,
glass vial at a concentration of 2.5 mg/mL. The recommended dose is a single, 0.1 mL
injection at a concentration of 1.25 mg/mL. According to the manufacturer, the price of the
single-use vial of ocriplasmin was $3,950 at product launch.

Key Expert Comments: Ocriplasmin potentially fulfills the significant unmet need for
minimally invasive VMA treatment, experts commented. Furthermore, experts thought
ocriplasmin could reduce the need for invasive surgery and reduce the patient risks
associated with surgery. The minimally invasive nature of the intervention, experts agreed,
would facilitate clinician and patient acceptance and adoption. Experts thought ocriplasmin
would shift the care setting for VMA from surgery centers to office-based care.

Potential for High Impact: High

Pediatric Vision Scanner Screening for Strabismus and Amblyopia

Key Facts: The leading cause of preventable monocular vision loss in children is
amblyopia, which is most often caused by strabismus. Early amblyopia detection can be
difficult because standard screening methods lack sufficient sensitivity and specificity,
thereby missing children who should be referred for further evaluation and possible
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treatment. The Pediatric Vision Scanner (PVS) is under development by REBIScan, Inc.
(Cambridge, MA), and is intended for use as a screening tool to enable earlier amblyopia or
strabismus detection so that patients can be more appropriately referred to specialist care.
The system uses proprietary technology called retinal birefringence scanning to screen for
amblyopia and strabismus. PVS simultaneously assesses both eyes during a 2- to 5-second
scan to detect both binocular alignment and the eyes’ ability to focus on a target. The
system’s software indicates (with a “pass” or passing grade) whether the patient’s eyes
accurately fixated on the target. If the eyes did not fixate, an ophthalmologist refers the
patient for further evaluation. Three clinical trials evaluated the sensitivity and specificity of
PVS. Investigators from the largest and most recently reported PVS trial (2013), in children
aged 2-6 years, reported that “PVS correctly identified 144 of 147 children with strabismus
and/or amblyopia; sensitivity=98% (95% CI [confidence interval]: 95-100%)... [and]
correctly identified 89 of 102 control children; specificity=87% (95% ClI, 79%-96%).” FDA
has determined PVS to be a nonsignificant risk device. This means PVS has abbreviated
requirements for labeling; institutional review board approval is all that is needed to conduct
trials (i.e., no prior FDA approval needed to conduct a trial); and reporting rules are
streamlined for the regulatory approval pathway. The cost of device use is not available, but
its use is not expected to be costly.

Key Expert Comments: PVS’s use in younger populations is a significant factor in its
potential to fulfill the unmet need for early diagnostic tools for amblyopia and strabismus,
experts agreed. Experts thought early diagnostic capabilities of PVS could contribute to
improved patient health outcomes. Experts especially liked the ease of use, quick scan time,
low risks, and minimal training needed to successfully operate the device in a primary care
setting. Experts believe that these factors will contribute to wide acceptance and adoption.
They also suggested that use would be fueled by parent and caregiver awareness and
demand for the screening tool.

Potential for High Impact: Moderately high

Retinal Prosthesis System (Argus Il) for Treatment of Retinitis
Pigmentosa

Key Facts: Medications or devices have not been available to restore lost vision due to
retinitis pigmentosa (RP), a debilitating genetic vision disorder that eventually results in
blindness. The implantable Argus® 11 Retinal Prosthesis System, manufactured by Second
Sight Medical Products, Inc. (Sylmar, CA), is the first device available that purportedly
restores a level of vision that is sufficient to allow patients greater independent functioning,
although it does not restore detailed vision such as facial recognition. The device is intended
to stimulate the retina with electrical impulses that the patient learns to interpret as images.
In clinical studies, patients receiving the implant were able to perform basic activities such
as detecting motion, recognizing letters, detecting street curbs, and distinguishing certain
colors. The most common adverse events reported in the studies include conjunctival
dehiscence, conjunctival erosion, retinal detachment, inflammation, and hypotony (low
intraocular pressure). Appropriate use of the device requires surgeon and technician training
in patient selection, device fitting, and implantation and patient training after the procedure.
FDA approved for marketing Argus Il in February 2013 as the first implantable device for
treating adult patients with advanced RP. Argus Il reportedly costs about $115,000 to
$145,000, which includes the device and surgical procedure.
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Key Expert Comments: A significant unmet need exists for RP treatment options because
no therapies were available until approval of the device, experts noted. Most experts who
commented thought this intervention potentially fulfills that unmet need. Experts generally
agreed that the potential to improve patient health was high because of the device’s ability to
restore some level of vision that improves patients’ ability to function. Experts noted that
although adoption may be limited because of the training required to implant the device and
the technical challenges of surgery, patients with RP would be likely to seek this treatment
because it may enable greater independence. Patient management is likely to be most
affected because patients will need extensive device training and followup care not
necessary without the implant.

Potential for High Impact: High

Tasimelteon (Hetlioz) for Treatment of Non—-24-Hour Sleep-Wake
Disorder

Key Facts: About half of blind people are believed to be affected by non-24-hour sleep-
wake disorder (non-24) because of a lack of light receptors to reset the circadian rhythm.
Patients with non-24 may experience reduced quality of life and debilitation due to poor
sleep quality and excessive daytime sleepiness. Stimulants and sedatives may provide
temporary or partial relief of symptoms, but patients need treatment that addresses the
underlying cause of non-24. Tasimelteon is a dual melatonin receptor agonist that, according
to the manufacturer, resets the circadian rhythm by acting in the hypothalamus. According to
Lockley et al. (2013), in a clinical trial of 20 patients, total nighttime sleep in the worst
quartile of nights improved by 67.2 minutes and daytime sleep shortened by 59.4 minutes.
FDA granted orphan drug designation and priority review to Vanda Pharmaceuticals, Inc.’s
(Washington, D.C.) new drug application. FDA approved the drug for marketing in January
2014; the brand name is Hetlioz™. According to a U.S.-based, online aggregator of
prescription-drug prices, tasimelteon costs about $60,000 per patient per year. Several third-
party payers have listed the drug in their formularies as a specialty pharmaceutical requiring
prior authorization and quantity limits.

Key Expert Comments: Overall, tasimelteon’s cost will likely make the drug’s biggest
impact on the health care system, experts agreed. The manufacturer has aggressively
marketed tasimelteon in direct-to-consumer advertising, and thus, patients are likely to
request prescriptions and influence private payers’ coverage determinations, experts agreed.
In terms of improving patient health or altering patient management, experts thought the
effects are likely to have much less impact because of the small amount of data and modest
improvements in sleep and waking times.

Potential for High Impact: Lower end of the high-impact-potential range

Spinal Cord Injury Intervention

Intraoral Tongue-Drive Computerized System to Maneuver Electric
Wheelchairs

Key Facts: Clinicians recommend conventional manual and powered-assisted devices to
attempt to improve quality of life for individuals with quadriplegia, but efficacy and safety
remain a primary concern. The Tongue Drive System (TDS, Georgia Institute of
Technology, Atlanta) is a tongue-operated, assistive neurotechnology that consists of a
lentil-sized magnetic tracer/stud that is embedded in a dental retainer worn in the mouth
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with the tracer affixed to the tongue, most commonly by piercing. This magnetic tracer
communicates synergistically with a headset, magnetic sensors, and a smartphone device to
increase patient mobility and allow patients to participate in daily activities. Using the
system would represent a way to purportedly enhance patient mobility and allow patients to
perform more daily tasks in a safer, less invasive, and more effective manner than afforded
by existing devices. Patients must undergo computer training with TDS for the computer
program to appropriately interpret and calibrate tongue movement, allowing for proper
control of the patient wheelchair and computer device. TDS is in early phase clinical trials in
two locations (Atlanta, GA, and Chicago, IL). The trial continues to recruit patients, with
about 20 patients participating thus far. According to Kim et al. (2013), 11 patients with
spinal cord injuries performed mobility and computer-based communication tasks up to
three times faster with TDS compared to the sip-and-puff system, despite using the sip-and-
puff system for a substantially longer period of time. The National Science Foundation
(Arlington, VA), the Christopher & Dana Reeve Foundation (Short Hills, NJ), and the
National Institute of Biomedical Imaging and Bioengineering at the National Institutes of
Health (Bethesda, MD) are providing funding to support system development. According to
the developers, TDS is probably 2 years away from receiving FDA approval. The developers
anticipate the per-patient cost of the TDS system to be between $6,000 and $7,000.

Key Expert Comments: Most expert commenters thought TDS could be a viable
alternative to existing technologies, although they had diverse perspectives on its potential
impact. Some thought the unmet need was not significant, but others who have worked
directly with patients with spinal cord injuries in need of assistive devices to control
powered wheelchairs saw this intervention as a significant improvement for patient health
outcomes, independence, and quality of life, allowing patients to perform daily activities in a
less strenuous manner than sip-and-puff straws. Several experts thought safety concerns
could be a barrier to clinician acceptance, because device malfunction might pose risks to
this patient population. Overall, this device’s perceived complex nature, the existence of
alternatives, and limited safety and efficacy data thus far have made some experts question
the device’s true impact potential. However, other experts believe this device has the ability
to significantly improve patient mobility and quality of life when compared with standard
mobility devices.

Potential for High Impact: Moderately high
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Central Nervous System Disorder Intervention



Dimethyl Fumarate (Tecfidera) for Treatment of Relapsing
Forms of Remitting Multiple Sclerosis

Unmet need: Multiple sclerosis (MS) is a demyelinating disorder ranked as the most common
disabling neurologic disease among young adult Americans. Researchers hypothesize that MS has
an underlying autoimmune etiology.! The relapsing form of MS is the most frequently diagnosed
form, affecting about 85% of patients with an MS diagnosis.?

As MS progresses, symptoms broadly affect motor, sensory, cognitive, and sexual
functioning.>* Available first-line MS treatments act as immunomodulators that attempt to treat the
disease by dampening autoimmune responses against patients’ central nervous systems.®> However,
many patients do not respond adequately to available therapies (e.g., interferons), or are unable to
tolerate their side effects. Additionally, no available treatments have been shown to stop long-term
disease progression.>®® An unmet need exists for safe, effective therapies for treating symptoms
and minimizing disease progression and relapses in patients with relapsing forms of MS.

Intervention: Dimethyl fumarate (Tecfidera®) is a homogenous fumaric acid ester formulation
purported to have immunomodulatory and neuroprotective properties. The drug’s mechanism of
action in treating MS is unclear, but evidence from multiple lines of research presents a possible
pharmacologic pathway.® In humans, dimethyl fumarate increases expression of Nrf2, a
transcription factor shown to upregulate cellular antioxidant pathways. Nrf2 upregulation modulates
the cellular redox system, leading to an increase in both reduced and intracellular glutathione.
Researchers suggest that this modulation could, in turn, protect neurons and astrocytes from
oxidative stress during inflammatory processes.'%!! These changes purportedly inhibit nuclear
translocation of the proinflammatory transcription factor nuclear factor kappaB (NF-«B), potentially
inhibiting downstream proinflammatory signaling in immune cells.'? These anti-inflammatory and
neuroprotective effects may reduce the number of active brain lesions thought to promote MS
progression, 314

For treating MS, dimethyl fumarate is orally administered at a dose of 120 mg, twice daily for 7
days, followed by a maintenance dose of 240 mg, twice daily.'*

Clinical trials: Two large clinical trials, the DEFINE and CONFIRM studies, are investigating
the effects of dimethyl fumarate on relapsing forms of MS. In the DEFINE study (n=1,234), the
estimated proportion of patients with relapsing-remitting MS who experienced a relapse was
significantly lower among patients receiving twice- or thrice-daily dimethyl fumarate compared
with patients in the placebo group (27%, 26% and 46%, respectively, p<0.001). Annualized relapse
rates after 2 years were significantly lower among patients receiving twice- or thrice-daily dimethyl
fumarate than with patients given a placebo (0.17, 0.19, 0.36, respectively, p<0.001).*® Subsequent
subgroup analyses also revealed that dimethyl fumarate administration reduced the risk of disability
progression at 2 years compared with placebo in most subgroups of patients treated with the twice-
daily protocol and in all subgroups treated with the thrice-daily protocol.*®

In the CONFIRM study (n=1,417), researchers compared twice- and thrice-daily dimethyl
fumarate administration with glatiramer acetate and placebo in patients with relapsing-remitting
MS. After 2 years, annualized relapse rates of twice-daily and thrice-daily dimethyl fumarate and
glatiramer acetate groups were significantly lower than those of the placebo group (0.22, 0.22, 0.29,
0.40 respectively).!* Subgroup analyses also found annualized relapse rate reductions of 34% to
53% for twice-daily dimethyl fumarate, and 13% to 67% reductions for thrice-daily dimethyl
fumarate.® Side effects were noted as mild and reversible, with flushing, gastrointestinal symptoms,
and nausea as the most commonly reported side effects.'*

As of June 2014, 12 U.S.-based clinical trials were ongoing on dimethyl fumarate’s safety and
efficacy.!’-?8



Manufacturer and regulatory status: Biogen Idec International GmbH (Zug, Switzerland)
developed and manufactures dimethyl fumarate. In March 2014, FDA approved the drug for
treating adult patients with relapsing forms of MS.%%

Diffusion and cost: A June 2014 query of a U.S.-based, online aggregator of prescription-drug
prices found costs for a 30-day supply of dimethyl fumarate ranging from about $5,200 to $5,400.%°
However, for qualifying patients with prescription drug insurance, a manufacturer-sponsored
program, ActiveAccess,”™ waives monthly copayments.® Third-party payers generally list the drug
on their specialty pharmaceutical formularies and require prior authorization that typically includes
conditions, such as documented diagnosis of relapsing-remitting MS and discontinuation of other
MS therapies while on dimethyl fumarate. Other conditions of coverage also may include
documented contraindication or intolerance or allergy or failure of older MS therapies, such as
interferon.

In March 2014, Decision Resources Group, a private health care analysis company, reported
that for oral MS medications, dimethyl fumarate was the market leader for relapsing forms of MS,
with a 42% higher weighted market share than fingolimod, its closest competitor (10% vs. 7% of
overall share, including infusion medications); additionally, a clinician survey also rated dimethyl
fumarate as the preferred second-line disease-modifying therapy for the same indication.

Clinical Pathway at Point of This Intervention

In MS, demyelination, caused by inflammation or scarring, reduces nerve signaling and
functioning throughout the body. Symptoms vary and can include numbness or weakness in the
limbs; partial or complete central vision loss, optic neuritis, and double or blurred vision; pain;
electric-shock sensations that occur with specific head movements; tremor or unsteady gait; slurred
speech; fatigue; and dizziness.>** The severity and location of nerve damage at the time of
symptom onset determine which symptoms manifest; about half of patients with MS experience
some degree of cognitive impairment.®®

Four types of MS have been identified, including three relapsing forms: relapsing-remitting;
secondary-progressive; progressive-relapsing; and the non-relapsing form, primary-progressive.¢-3

Typical treatments focus on strategies to reduce attack frequency and functional limitations and
to delay disease progression.3® Although several medications are available to treat MS, none offer a
cure or consistently demonstrate effectiveness in slowing or halting disease progression, and many
have serious side effects.® Dimethyl fumarate competes with injectable natalizumab (Tysabri®) and
glatiramer acetate (Copaxone®) and two other oral medications, fingolimod (Gilenya®) and
teriflunomide (Aubagio®).6-3-4

Figure 1. Overall high-impact potential: dimethyl fumarate (Tecfidera) for treatment of relapsing
forms of multiple sclerosis
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Experts agreed a significant need exists for safe treatments for relapsing forms of MS, and
thought dimethyl fumarate could meet this need for patients unsuccessfully treated with other
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interventions. Although side effects appear to be less severe than other available treatments, experts
noted that dimethyl fumarate’s observed side effects could limit its use. Because it is an oral
medication, dimethyl fumarate would be widely accepted by both clinicians and patients, experts
thought, anticipating that adoption could reduce the need for infusion centers. Experts also
repeatedly noted a need for long-term and comparative safety and efficacy data for this drug to
accurately compare it with other treatments that have a longer-term safety profile. Based on this
input, our overall assessment is that this intervention is in the lower end of the high-impact-potential
range.

Results and Discussion of Comments

Six experts, with clinical, research, health systems, and health administration backgrounds,
provided perspectives on this intervention.*?**” We have organized the following discussion of
expert comments according to the parameters on which they commented.

Unmet need and health outcomes: A significant unmet need exists for additional safe,
effective treatments for relapsing forms of MS, experts agreed. Although dimethyl fumarate offers
an additional option for patients whose MS is unresponsive to other treatments, some experts noted
that, as one of many options, the drug would provide an incremental benefit overall. Experts also
agreed that dimethyl fumarate has substantial potential to improve health outcomes in some patients
with relapsing forms of MS, particularly those in need of treatment options after previous
ineffective treatments. However, the drug’s reported gastrointestinal adverse events divided experts’
opinions on the true impact on health outcomes. Some experts considered these adverse events to be
insignificant, while others anticipated that they would deter use. Multiple experts recommended
additional studies comparing dimethyl fumarate with other drugs used to treat relapsing forms of
MS.

Acceptance and adoption: Dimethyl fumarate would be widely adopted by both clinicians and
patients, thought experts, citing its oral administration and reduced need for clinician monitoring as
factors increasing its potential for acceptance. However, the intervention’s reported gastrointestinal
side effects and lack of comparative-effectiveness studies might be potential hindrances to adoption,
thought some experts. Also, one expert with a research perspective cautioned that dimethyl
fumarate’s simplified treatment protocols may lead to overprescription, relative to other MS
treatments.*®

Health care delivery infrastructure and patient management: As an oral medication, experts
commented, adoption could reduce infrastructure needed and patient management associated with
infusion centers and shift care from that setting to home care.

Health disparities: Overall, dimethyl fumarate would have little impact on health disparities,
concluded experts. One expert with a research perspective noted that the higher MS prevalence
among women might lead to women benefitting most from the drug’s availability.*



Genetic Disorder Interventions



Eliglustat Tartrate (Cerdelga) for Treatment of Gaucher’s Disease
Type |

Unmet need: Gaucher’s disease is caused by a hereditary deficiency of glucocerebrosidase that
leads to enlarged and malfunctioning organs, skeletal disorders, and painful neurologic
complications because of glucosylceramide accumulation in these tissues. The only oral drug
approved for the disorder (miglustat; Zavesca®) is not available as first-line treatment; intravenous
(IV) enzyme replacement therapy (ERT) is approved as first-line therapy and is standard of care.*8
Eliglustat tartrate is being developed as a first-line oral therapy and is also intended to have fewer
side effects than miglustat, which is known to cause diarrhea, abdominal swelling, tremor, and
weight loss. Approaches to Gaucher’s disease treatment have taken two routes:

e Supplying exogenous glucocerebrosidase enzyme (i.e., ERT)

¢ Inhibiting upstream components of the glucosylceramide biosynthetic pathway (i.e.,

substrate reduction)

ERT is expensive and requires lifelong IV infusions every 2—3 weeks.*® A temporary break from
ERT due to personal issues or changes in lifestyle can lead to disease progression.

Intervention: Eliglustat tartrate (Cerdelga™), a self-administered oral compound, is under
investigation as first-line treatment for Gaucher’s disease. The drug purportedly partially inhibits
the enzyme glucosylceramide synthase to reduce glucosylceramide production.®®* Various dosage
regimens are being compared in trials as follows: 50, 100, or 150 mg doses, twice daily (ENGAGE,
ENCORE trials)®>° and 50 or 100 mg twice-daily doses (EDGE trial).>*

Clinical trials: Three phase Ill trials are ongoing;>?>* positive interim-analyses have been
reported from two of them.>® One of these is from the ENCORE trial (n=160), which is evaluating
the percentage of patients who remain stable while taking eliglustat tartrate. Reported interim
results derive from the first 52 weeks of the study. A manufacturer press release reported the
following:®

Eliglustat tartrate met the pre-specified criteria for non-inferiority to Cerezyme
[imiglucerase], with the majority of patients in both groups remaining stable one year
after randomization (84 percent of eliglustat tartrate patients and 94 percent of
Cerezyme patients). In an additional, pre-specified, efficacy analysis of the percent
change in spleen volume from baseline, a mean change of minus six percent was
observed in the eliglustat tartrate arm compared with minus three percent in the
Cerezyme arm. This analysis also met the criteria for non-inferiority.

Another of these phase 111 trials is the ENGAGE trial (n=40), which is evaluating improvement

(i.e., reduction) in spleen size. A manufacturer press release reported the following:>®
A statistically significant improvement in spleen size was observed at nine months in
patients treated with eliglustat tartrate compared with placebo. Spleen volume in
patients treated with eliglustat tartrate decreased from baseline by a mean of 28
percent compared with a mean increase of two percent in placebo patients, for an
absolute difference of 30 percent (p<0.0001).

Manufacturer and regulatory status: Eliglustat tartrate is under development by Genzyme
Corp., a U.S.-based subsidiary of Sanofi (Paris, France), for treating type 1 Gaucher’s disease.>’
FDA granted priority review to the manufacturer’s new drug application (NDA) and set a decision
date for June 11, 2014, but no decision or further information was released on that date.

Diffusion and cost: If approved, diffusion among the intended patient population is expected to
be brisk, because it would be the first oral treatment available; however, cost might affect access for
patients without prescription drug insurance or with high copayments. As the first orally



administered, long-term therapy, eliglustat tartrate is anticipated to have high cost, and formulary
coverage as a specialty pharmaceutical requiring preauthorization and quantity limits is expected.
However, because eliglustat tartrate is not yet FDA approved, no actual cost, coverage, coding, or
payment information is available.

Clinical Pathway at Point of This Intervention

ERT (e.g., imiglucerase, taliglucerase alfa) is the standard first-line treatment for Gaucher’s
disease.>® Eliglustat tartrate is expected to compete with ERT as first-line treatment. Oral miglustat
therapy for type 1 Gaucher’s disease is approved for use only by patients who are ineligible for
ERT.>” Miglustat frequently causes side effects, such as diarrhea, abdominal swelling, tremor, and
weight loss, that affect patient acceptance. The associated clinical improvements are reported to be
less effective and slower than that of ERT.%®

Figure 2. Overall high-impact potential: eliglustat tartrate (Cerdelga) for treatment of Gaucher’s
disease type |
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Patients need a more convenient treatment for Gaucher’s disease, experts suggested, and the oral
compound eliglustat tartrate might increase patient adherence to treatment recommendations. In
doing so, they thought, it could lead to improved health outcomes and slowed disease progression.
Experts anticipated widespread adoption if approved, because of its convenience as an oral drug
with possibility of once-daily dosing. Furthermore, experts suggested adoption of eliglustat tartrate
could reduce the need for infusion centers and shift the care setting to home care. The experts noted
that the drug’s impact potential is contingent on eliglustat tartrate being proved as effective as or
more effective than the standard of care. Based on this input, our overall assessment is that this
intervention is in the moderate high-impact-potential range.

Results and Discussion of Comments

Six experts, with clinical, research, health systems, and health administration backgrounds,
provided perspectives on this intervention.>%® We have organized the following discussion of
expert comments according to the parameters on which they commented.

Unmet need and health outcomes: Patients need a more convenient and well-tolerated
treatment for Gaucher’s disease, experts suggested. The convenience of eliglustat tartrate, experts
noted, could increase patient adherence with treatment, leading to better health outcomes and
lessening the risk of disease progression. The ease of incorporating an oral therapy, rather than
using standard bi-weekly IV infusion of ERT, could positively impact quality of life, experts
thought. However, experts also called for more comparative-effectiveness data to compare eliglustat
tartrate with IV ERT. One expert with a health systems perspective questioned the potential overall
benefit of the oral therapy, stating, “it is unclear whether there is any advantage to eliglustat
[tartrate] over ERT in terms of safety, efficacy, and cost.”®? This expert proposed that these



parameters would be important factors influencing the ability of eliglustat tartrate to fulfill the
unmet need in Gaucher’s disease treatment.%?

Acceptance and adoption: Clinicians would readily accept a more convenient treatment for
patients with Gaucher’s disease, experts unanimously agreed. Potential for increased compliance is
an important factor contributing to clinician acceptance, experts noted. However, acceptance and
adoption is likely contingent on eliglustat tartrate being proved at least as effective as the standard
of care, experts remarked. Experts anticipated patients would also welcome an oral treatment over
bi-weekly IV infusions if efficacy and safety were similar.

Health care delivery infrastructure and patient management: If adopted, eliglustat tartrate
could reduce the demand for and burden on infusion centers, experts noted. Experts suggested
eliglustat tartrate could shift the care setting from infusion centers to home care. One clinical expert
noted that treatment convenience might also allow for a shift in some of the aspects of patient
management and monitoring from specialist care to primary care.®

Experts were unclear on the cost impact of eliglustat tartrate. One expert with a research
perspective noted that widespread adoption of a first-line oral therapy could reduce costs over time
if a generic version became available.>® Another clinical expert suggested potential for cost savings
exists because of increased patient adherence with treatment, which could lead to fewer
complications and emergencies and could reduce infusion-center staffing demands.5!

Health disparities: Eliglustat tartrate would have only a small effect on health disparities
overall because of the rarity of the disorder, concluded experts, although its cost might limit access
for some patients, and thereby create a disparity.



Elosulfase Alfa (Vimizim) for Treatment of Morquio A
Syndrome

Unmet need: Mucopolysaccharidosis type IV A, more commonly called Morquio A syndrome,
is a very rare autosomal recessive inherited metabolic disorder caused by a deficiency of N-
acetylgalactosamine-6-sulfatase, an enzyme that breaks down glycosaminoglycans, including
keratan sulfate (KS).84% Deficiencies in this enzyme are caused by mutations to the N-
acetylgalactosamine-6-sulfate sulfatase (GALNS) gene. Diagnosis usually occurs early in childhood.
The syndrome is progressive and affects mainly the skeletal system; it leads to accumulation of KS
in bone, tendons, connective tissue, cornea, synovial fluid, and urine.®>*” Accumulated KS causes
symptoms affecting movement, posture, and sensory and cardiovascular function, including
systemic skeletal dysplasia (dwarfism), hydrocephalus, spinal cord compression, genu valgum
(“knock knees™), heart valve abnormalities, and conductive or sensorineural hearing 10ss.®%% The
life expectancy of affected children depends on the severity of symptoms; the most severely
affected children may survive only until late childhood or adolescence.

The standard of care for Morquio A syndrome is palliation of symptoms, including corrective
orthopedic surgeries, hearing and visual aids, and assisted mobility devices.%¢° Disease progression
can create the need for multiple surgeries, particularly when symptoms severely affect respiratory
function. As a GALNS enzyme replacement therapy (ERT), elosulfase alfa purportedly provides a
pharmaceutical intervention to prevent or alleviate symptoms of Morquio A syndrome.

Intervention: Elosulfase alfa (Vimizim™) is a purified human form of GALNS created to
mediate cellular uptake of lysosomes and subsequently hydrolyze sulfate from nonreducing ends of
glycosaminoglycans.’®" This functionality replaces the missing or defective GALNS gene.®"? As
an exogenous source of GALNS, elosulfase alfa is intended to prevent or treat functional symptoms
by stimulating catabolism of accumulated KS products.®8"

Clinical trials: In an ongoing phase 111, randomized controlled extension trial (n=176), patients
with Morquio A syndrome were administered 2.0 mg/kg elosulfase alfa weekly, 2.0 mg/kg
elosulfase alfa every 2 weeks, or placebo. At 24 weeks, only weekly elosulfase alfa administration
met the primary endpoint of improving patient ambulation compared with placebo, measured by 6-
minute walk (estimated mean effect, 22.5 meters; 95% confidence interval [Cl], 4.0 to 40.9;
p=0.017) and 3-minute stair climb tests (estimated mean effect, 0.5 meters; 95% CI, -17.8 to 18.9;
p=0.954). Normalized urine KS levels were reduced in both treatment groups compared with
placebo. Among patients receiving weekly elosulfase alfa doses, 22.4% reported infusion-related
adverse events, representing 1.3% of infusions received; no adverse events led to patients
discontinuing treatments.” These results were similar to two reports from other completed trials
enrolling smaller patient populations.’

An ongoing phase Il randomized controlled trial (n=15) also reported preliminary efficacy
results in pediatric 5 years of age or younger. After 26 weeks, study authors reported that eight
patients receiving weekly 2.0 mg/kg elosulfase alfa infusions decreased normalized urine KS levels
by 35.2% (standard deviation, 15.57%).7®

Six clinical trials, including two extension studies, are ongoing, further evaluating the ERT’s
efficacy in reducing KS accumulation and increasing ambulation for these patients.*”"7-8

Manufacturer and regulatory status: Elosulfase alfa is manufactured by BioMarin
Pharmaceutical (Novato, CA). In February 2014, elosulfase alfa received FDA marketing approval
for treating Morquio A syndrome.® The company notes on its Web site and in its prescribing
information, “Life-threatening allergic reactions have occurred in some patients during VIMIZIM™



(elosulfase alfa) infusions and up to 3 hours after infusion. Patients with acute respiratory illness
may be at increased risk and require additional monitoring.”’%®

Diffusion and cost: BioMarin Pharmaceutical announced that elosulfase alfa would be priced at
$1,069 per 5 mL vial. The annual per-patient cost for this treatment is about $380,000, assuming a
pediatric patient weight of approximately 22.5 kg (49 pounds).2* Dosage recommendations for
elosulfase alfa depend on body weight, however, so per-patient costs could be higher.”

The manufacturer’s 2014 first-quarter financial report listed $900,000 in sales for elosulfase alfa
through March 31.8% BioMarin chief executive officer, Jean-Jacques Bienaimé, noted that during
that quarter, 50 patients were already receiving commercial elosulfase alfa, with 120 patients
referred to the company’s physician and patient services channel. Bienaimé also remarked that this
diffusion rate was greater than that of galsulfase, the company’s mucopolysaccharidosis type VI
drug, which has been commercially available for 9 years.> The company has stated that many third-
party payers are including the drug on their specialty pharmaceutical formularies and require prior
authorization.®

Clinical Pathway at Point of This Intervention

Palliative care, including surgeries to alleviate patient’s associated musculoskeletal,
cardiovascular, respiratory, visual, oral, and auditory symptoms, is the standard treatment for
Morquio A syndrome.®87 Upper cervical spine fusion is among the most commonly used palliative
surgical procedures, employed in childhood to prevent further spinal damage, compression, and
paralysis.®38 Elosulfase alfa is the only medication with FDA approval for this indication.

Figure 3. Overall high-impact potential: elosulfase alfa (Vimizim) for treatment of Morquio A
syndrome
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As the only approved medication for treating Morquio A syndrome, experts thought that
elosulfase alfa might effectively address an unmet need for some patients. Several experts also
noted that clinical trial results thus far did not adequately demonstrate significant efficacy across all
patients. They also noted this medication’s high cost and thought that some third-party payers might
not cover it and that cost could limit patient access. Based on this input, our overall assessment is
that this intervention is in the moderate high-impact-potential range.

Results and Discussion of Comments

Six experts, with clinical and research backgrounds, provided perspectives on this
intervention.®8-% We have organized the following discussion of expert comments according to the
parameters on which they commented.

Unmet need and health outcomes: Elosulfase alfa, as the only approved nonpalliative
intervention for treating Morquio A syndrome, has significant potential to address an unmet need,
experts thought. However, they were less enthusiastic regarding elosulfase alfa’s potential to
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improve patient health outcomes, given the data thus far. Two experts with a research perspective
noted shortcomings in the reported clinical trial data, which showed no or modest improvement in
patients’ functional ability after treatment with elosulfase alfa.®3° Another expert stated that long-
term efficacy data were needed to consider this intervention as significantly improving patient
health outcomes.®? Overall, expert consensus was that elosulfase alfa had moderate potential to
improve health outcomes in some patients.

Acceptance and adoption: As the first nonsurgical intervention for Morquio A syndrome,
elosulfase alfa would be widely adopted by clinicians and by patients who could afford the drug, the
experts unanimously agreed.

Health care delivery infrastructure and patient management: As an infusion treatment, the
experts’ consensus is that elosulfase alfa use would have little impact on health care delivery
infrastructure. Weekly infusion protocols would replace physical therapy sessions, and possibly
reduce the need for surgeries and other palliative care measures.

Health disparities: Experts agreed that elosulfase alfa would have little effect on health
disparities.
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Renal-Protection Intervention
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RenalGuard for Prevention of Contrast-Induced Nephropathy

Unmet need: Contrast-induced nephropathy (CIN) is a common cause of acute renal
dysfunction that occurs (in the absence of other causes) after contrast media is administered to
patients with chronic kidney disease (CKD) or who have a risk of CIN or acute kidney injury (AKI)
during a surgical procedure.®* Many cases are not identified until 48—72 hours after contrast media
exposure, and the only treatment available is hydration and future avoidance of nephrotoxic
agents.% Because no treatment for CIN exists, the primary goal is prevention in patients known to
be at risk.%

Intervention: The RenalGuard® System consists of a console and a single-use set for infusion
of a sterile solution and urine collection. The infusion set connects to a standard 1V catheter, and the
urine-collection set connects to a patient's Foley catheter. According to the manufacturer, the
console measures the urine volume in the collection set and infuses a volume of hydration fluid to
match the patient's urine output. Proprietary, patented software and electronic weight measurements
control the rate at which fluid is infused as urine output is monitored. The RenalGuard System is
under investigation to reduce the risk of CIN in patients with CKD, in patients who have known risk
factors for CIN and need to undergo imaging with contrast media, or in patients at risk of AKI while
undergoing a procedure such as transcatheter aortic valve implantation. The system is intended to
minimize the risk of over- or under-hydration, both of which can increase a patient’s CIN risk
during imaging procedures.®” Inducing high urine-flow rates purportedly limits contrast exposure
time, maintains renal blood flow, limits hypoxia from endothelin-mediated vasoconstriction, and
accelerates duct flow through reduced sludging and contrast material precipitation in renal tubular
cells.®® RenalGuard is intended for temporary use (up to 14 days) to maintain intravascular fluid
volume in patients at high CIN risk.®®

Clinical trials: Two phase Il trials and one phase IV trial are ongoing, and a fourth trial is
registered but not yet recruiting.°%-1% Two phase 11l trials have been completed (REMEDIAL 11
and MYTHOS), and study investigators reported positive data from both trials %8104-106

In the REMEDIAL 1 trial (n=292), patients received care with either the RenalGuard system or
IV sodium bicarbonate. Study authors reported, “Contrast-induced acute kidney injury occurred in
16 of 146 patients in the RenalGuard group (11%) and in 30 of 146 patients in the control group
(20.5%; odds ratio, 0.47; 95% confidence interval, 0.24 to 0.92).”% In the MYTHOS trial (n=170),
patients received either furosemide with matched hydration (FMH) (via the RenalGuard) or IV
sodium bicarbonate. Study authors reported, “In the FMH group, no device- or therapy-related
complications were observed. Four (4.6%) patients in the FMH group developed CIN versus 15
(18%) controls (p=0.005). A lower incidence of cumulative in-hospital clinical complications was
also observed in FMH-treated patients than in controls (8% vs. 18%; p=0.052).”1%

Manufacturer and regulatory status: The RenalGuard System is under development by PLC
Systems, Inc. (Milford, MA).1% RenalGuard has not yet been approved by FDA, and a phase 11
pivotal trial (n=326) is under way to support a premarket approval filing.X°” The manufacturer
received the Conformité Européene (CE) mark for the system in December 2007 allowing
marketing in Europe.'® The company’s first-quarter financial results in 2014 were considered to be
very disappointing, and the company announced in mid-May 2014 “a series of proposals for our
shareholders that would result in PLC merging with a private company, Viveve Medical, Inc.
[Sunnyvale, CA], a private commercial stage, medical device company in the field of women's
healthcare.... The objective is to avoid bankruptcy or other alternatives that would destroy any value
for our shareholders, and instead provide them with the opportunity to participate in the potential
growth of a public company in the medical device arena that is better capitalized.”2%®'% The impact
of this action on ongoing RenalGuard trials was not mentioned in the press releases. Before this
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development, some investment analysts had projected that the marketing application for the system
would be submitted and considered for approval by FDA in late 2014.

Diffusion and cost: Because the RenalGuard System is not yet FDA approved, no cost,
coverage, coding, or payment information is available. Use of the system is not anticipated to be
costly, however. The system, if shown to be effective in preventing CIN in patients at high risk,
would likely diffuse broadly for use during imaging in this patient population because no preventive
therapy is available.

Clinical Pathway at Point of This Intervention

No defined standard of care treatment for CIN exists; the primary goal is to prevent the
occurrence in patients undergoing imaging procedures requiring contrast who are at high risk of
CIN. Periprocedural hydration is often recommended as a simple and effective prevention
technique; however, trial data are lacking on whether this approach is effective. Fluids can be
administered orally or intravenously; available evidence supports periprocedural hydration,
preferably with IV isotonic saline or isotonic sodium bicarbonate solution, without furosemide,
mannitol, or dopamine. N-acetylcysteine has had positive results in randomized studies as a
preventive therapy in patients at higher risk of developing CIN. However, trial results conflict,
using varying procedures, different types and volumes of contrast media, different dosages and
timing of N-acetylcysteine administration, and different methods of administration. Overall, limited
evidence exists supporting the use of any pharmaceutical agent (e.g., N-acetylcysteine, ascorbic
acid, theophylline, fenoldopam, calcium antagonist).%* Evidence does not support using
postprocedural hemodialysis to prevent CIN. If approved in the United States, the RenalGuard
System would compete with existing methods of prophylactic hydration to prevent CIN.

Figure 4. Overall high-impact potential: RenalGuard for prevention of contrast-induced nephropathy
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Preventing CIN during imaging procedures in patients at high risk (i.e., those with CKD, history
of CIN, or AKI) is important, experts unanimously agreed, noting that neither effective prophylaxis
nor standard effective treatment is available after CIN occurs. Overall, experts thought RenalGuard
seemed like a viable option to reduce the risk of CIN and increase access to imaging that requires
contrast media in patients at high risk of developing CIN. Experts thought RenalGuard would face
very few barriers to adoption and could be easily implemented into the existing infrastructure.
Based on this input, our overall assessment is that this intervention is in the higher end of the high-
impact-potential range.

Results and Discussion of Comments

Six experts, with clinical, research, health systems, and health administration backgrounds,
provided perspectives on this intervention.**11¢ We have organized the following discussion of
expert comments according to the parameters on which they commented.
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Unmet need and health outcomes: Overwhelmingly, experts stressed the importance of
preventive efforts in the absence of effective treatments for CIN. RenalGuard presents an option for
clinicians and patients to minimize risks associated with use of contrast media, noted experts. One
expert with a clinical perspective stated, “Preventing acute renal failure is not only important in and
of itself, but also may allow some patients the option of having these contrast involved tests that are
not able to have them at this time because of the fear of inducing CIN.”*3 One expert with a health
systems perspective highlighted the novelty of the mechanism of action of RenalGuard in
preventing CIN, and another health systems expert noted the possible reduction in morbidity and
mortality from CIN if the RenalGuard system were to be implemented.141%°> Qverall, experts called
for more data to further support RenalGuard’s purported efficacy in reducing CIN incidence, and
noted that such data should be forthcoming from ongoing trials.

Acceptance and adoption RenalGuard should face few barriers to adoption, the experts
indicated, and would be readily accepted by clinicians and patients. RenalGuard could become the
standard of care in preventing CIN in patients with CKD who need imaging procedures with
contrast media, experts agreed. Minimal training to implement the system and minimal invasiveness
of the system were cited by experts as reasons acceptance and adoption would be broad. Perceived
benefits of RenalGuard, experts noted, would fuel patient acceptance as well. Several experts,
however, remarked that widespread acceptance and adoption would be contingent on conclusive
data about safety and efficacy. If that is demonstrated, experts suggested, the probable short-term
costs of adding RenalGuard to imaging procedures would be offset by long-term savings from a
decrease in CIN.

Health care delivery infrastructure and patient management: Experts did not anticipate a
major disruption to delivery or infrastructure, largely because of the minimal training and direct
patient-care time required for implementation. Overall, experts thought this innovation could be
easily implemented. In regards to patient management, experts indicated the system could change
patient management by reducing CIN incidence and resulting hospitalizations and followup care.
One clinical expert countered that the potential reduction in hospital stays might be offset by an
increase in imaging tests using contrast media in patients who were previously ineligible.''?

Health disparities: Two experts, both with health systems perspectives, suggested RenalGuard
has the potential to protect marginalized populations and bridge existing barriers to health and
wellness. Both experts noted that preexisting conditions that increase CIN risk are more prevalent in
health disparate populations. They thought that using RenalGuard in patients with CKD might
therefore increase access to and use of imaging procedures with contrast media to aid diagnosis and
treatment protocols.!'41 The remaining experts did not perceive any issues, one way or another,
regarding health disparities.
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Corneal Collagen Cross-Linking (VibeX/KXL System)
for Treatment of Progressive Keratoconus

Unmet need: Patients with progressive keratoconus or corneal ectasia face treatments that
involve invasive procedures (e.g., corneal transplant, corneal ring insertion). Without treatment,
blindness eventually occurs. These invasive interventions are associated with complications, such as
graft rejection, risk of permanent vision loss, and prolonged recovery after surgery. Minimally
invasive treatments are needed that can stabilize or slow keratoconus or corneal ectasia progression.
The VibeX/KXL® System purportedly offers a less invasive option for accomplishing corneal
collagen cross-linking (CXL), a procedure intended to preserve vision in patients with keratoconus
or corneal ectasia and avoid the need for a corneal transplant. No systems for performing CXL are
available in the United States at this time.

Intervention: CXL is intended to strengthen corneal structure by subjecting it to ultraviolet A
(UVA) light after a riboflavin (vitamin B>) photosensitizing solution has been applied to the cornea.
CXL is intended to inhibit the corneal ectasia progression, including keratoconus.**” CXL is
accomplished by removing the corneal epithelium and applying drops of riboflavin to the eye. The
eye is then exposed to UVA light to produce a reaction with the applied solution. Reactive oxygen
molecules generated during irradiation cause chemical bonds to form between corneal collagen
fibrils, increasing corneal rigidity.**"!8 The procedure is performed in the outpatient setting with
the patient awake. Topical anesthesia is used for pain management.'!8 The CXL surgical technique
reported to be most often used (in Europe) requires removing the corneal epithelium to expose the
stroma, thus allowing for adequate riboflavin absorption.!® However, CXL surgery has also been
performed in clinical trials without removing the corneal epithelium.112

The VibeX/KXL system for performing CXL consists of a portable, battery-powered touch-
screen monitor for operation and an articulating arm to focus UV A irradiation on the patient’s
cornea. VibeX Rapid™ is the riboflavin solution used. The system purportedly can complete the
CXL procedure much more quickly than other systems on the market in Europe for performing
CXL because it uses higher UVA power to reduce the exposure time, 121122

Clinical trials: Four registered phase 11 trials of the system are ongoing in the United States,
and data have been reported from two completed trials, UVX-002 and UVX-003.123128 These data
are from trials performed only in the United States and use the KXL system. Many manufacturers of
CXL systems distribute in Europe, but only one manufacturer (Avedro) appears to be pursuing
regulatory approval in the United States.*?® Additional data and a large body of literature have been
published on using CXL in treatment performed outside the United States using the cross-linking
systems of multiple manufacturers. From the U.S. trials, patients subjectively reported that visual
symptoms (e.g., night driving problems, difficulty reading, diplopia, glare, halo, starbursts, and
halo-body sensations) improved 1 year after CXL treatment; however, no associations between
symptoms and changes in corrected distance visual acuity (CDVA) were found and a weak
association with maximum K [keratometry value] and some symptoms were found.'?* Another
report stated, “after CXL, HOAs [higher order aberrations] were significantly improved compared
with the control group. Changes in HOASs were not statistically associated with an improvement in
visual acuity or most subjective visual symptoms, however.”?°

Study investigators further reported on uncorrected distance visual acuity (UDVA), CDVA, and
K values at 1 year of 76 patients who underwent CXL treatment (patients were divided into 3
groups based on maximum K location: central cone group, paracentral cone group, and peripheral
cone group). Study investigators reported as follows:?
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In the combined cohort, maximum K and uncorrected and corrected distance visual
acuity significantly improved by -1.60+3.40 diopters (D) (p <0.001), -0.08+0.25
logMAR [logarithm of the minimum angle of resolution] (p=0.001), and -0.10 +0.18
logMAR (p<0.001), respectively. Comparing cone groups, maximum K decreased by
2.60£4.50 D (p<0.001) in the central cone group, 1.10+2.50 D (p=0.02) in the
paracentral cone group, and 0.40+1.20 D (p=0.08) in the peripheral cone group.
Differences among groups were statistically significant (p<.001). Uncorrected
distance visual acuity improved by -0.07+0.3 logMAR (p=.1) (central cone

group), -0.1+0.17 logMAR (p=0.004) (paracentral cone group), and -0.1+0.25
logMAR (p=0.04) (peripheral cone group). Corrected distance visual acuity
improved by -0.14+0.21 logMAR (p <0.001) (central cone group), -0.08+0.17
logMAR (p=0.01) (paracentral cone group), and -0.08+0.12 logMAR (p=0.002)
(peripheral cone group).

These differences were not significant between the groups for UDVA and CDVA outcomes.?5

For atrial of 71 eyes of patients who had either keratoconus (n=49) or post-LASIK ectasia
(n=22), study investigators reported, “In the entire patient cohort, there were significant
improvements in the index of surface variance, index of vertical asymmetry, keratoconus index, and
minimum radius of curvature at 1 year compared with baseline (all p <0.001).”*?” Procedure-related
adverse events reported in clinical trials of CXL procedures included corneal haze, corneal edema,
infection, pain, perforation, striae, sterile keratitis, and stromal scar.*°

Manufacturer and regulatory status: Avedro, Inc. (Waltham, MA), is developing the system
for the U.S. market.*?! The system received a CE mark in 2010 in Europe.*?! In December 2011, the
manufacturer announced that FDA had granted orphan drug designation for the system for treating
keratoconus and corneal ectasia after refractive surgery.'?? In March 2012, the manufacturer
announced that it had submitted an NDA to FDA.1?2 In November 2013, the company announced
that FDA had granted priority review status for the system. The company stated that the proposed
indications in the NDA are treating keratoconus and corneal ectasia following refractive surgery,
both of which are orphan drug indications.3! In March 2014, FDA sent a complete response letter
to the manufacturer requesting more information. The manufacturer stated it would work with FDA
to submit the requested information and continue to pursue approval.'*?

Diffusion and cost: The system is in an innovative phase of diffusion in the United States (i.e.,
under development); no coverage, coding, or payment information is available at this time. Cost
information for the U.S. market is also not yet available. However, the cost of surgery at one
Singapore location was listed at about $3,500 per eye.'3® Although not available in the United
States, the Avedro KXL machine reportedly costs approximately $35,000 in markets outside the
United States.'*

Clinical Pathway at Point of This Intervention

Keratoconus is typically treated using rigid, gas-permeable contact lenses; however, the
progressive form usually requires surgical intervention with corneal transplantation. Intracorneal
ring segments can be implanted to enhance the effectiveness of contact lenses, but a corneal
transplant may still be required.'” If approved for marketing, the VibeX/KXL system would likely
compete with these interventions or, in some cases, be used in combination with them (e.g., with
corneal ring segment implantation).
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Figure 5. Overall high-impact potential: corneal collagen cross-linking (VibeX/KXL System) for
treatment of progressive keratoconus
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Overall, experts thought the system could fill the unmet need for minimally invasive treatment of
progressive keratoconus. The ease of performing CXL procedures with the system was cited by
several experts as facilitating adoption and acceptance. Health care delivery infrastructure would be
slightly affected when acquiring the machine the experts thought but noted that the short, minimally
invasive procedure would integrate smoothly into existing patient management systems. Experts
suggested that costs associated with CXL procedures could negatively affect health disparate
populations and might limit access except for patients with third-party payer coverage. Based on this
input, our overall assessment is that this intervention is in the moderate high-impact-potential range.

Results and Discussion of Comments

Six experts, with clinical, research, health systems, and health administration backgrounds,
provided perspectives on this intervention.®34*° We have organized the following discussion of
expert comments according to the parameters on which they commented.

Unmet need and health outcomes: CXL would fulfill the need for a minimally invasive option
for progressive keratoconus that is not satisfied by the standard of care, experts agreed. They
highlighted the time-intensive nature of available treatment options and noted the potential for CXL
to reduce treatment time and associated risks. One expert with a research perspective called for
more data to prove CXL’s long-term efficacy and outcomes sustainability.!3® CXL is associated
with less risk and fewer adverse events than the standard of care and may improve patient health
outcomes in that way, experts indicated.

Acceptance and adoption: Adoption would be high among clinicians, most experts thought,
citing improved vision outcomes, relative ease of performing CXL procedures, and its limited
invasiveness. One expert with a research perspective noted that some clinicians might require more
evidence of its efficacy before adopting CXL.™*® Experts agreed that patients might be more
skeptical, because of adverse events or cost but would still widely accept it as a welcomed
alternative to contact lenses and more intensive surgery.

Health care delivery infrastructure and patient management: CXL would not significantly
affect health care delivery infrastructure except for the cost of acquiring the machine, thought
experts. They noted that the minimally invasive nature of CXL could potentially reduce clinician
and staff time now required for treating these patients.

Initial capital costs may be high, some experts noted. But in the long term, the potential
reduction in the number of corneal transplants or corneal ring implants resulting from CXL could
reduce health care costs, experts suggested.

Health disparities: CXL would have a negligible impact on health disparities, thought most of
the experts, but some thought that costs of CXL might deter health disparate populations from
accessing treatment. The others thought that, if covered by health insurance, cost would not limit
access to the procedure because it would supplant other surgical options.
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Ocriplasmin (Jetrea) Treatment for Symptomatic Vitreomacular
Adhesion Including Macular Hole

Unmet need: The efficacy of traditional vitreoretinal surgery for symptomatic vitreomacular
adhesion (VMA) is limited by the potential for incomplete vitreoretinal separation and/or removal,
complications (e.g., cataract development), and high costs.'*° Therefore, nonsurgical methods are
needed that could replace or complement VMA surgery.**! Ocriplasmin (Jetrea®) is intended as a
medical option for VMA.

Intervention: Ocriplasmin is a truncated form of plasmin produced using recombinant methods
in a yeast (Pichia pastoris) expression system.#? Recombinant ocriplasmin retains the catalytic
characteristics of human plasmin and is purported to have several advantages as a therapeutic agent,
including sterility, increased stability over plasmin, and smaller molecular size, allowing for greater
epiretinal tissue penetration.4%14 Ocriplasmin is provided in a single-use, glass vial at a
concentration of 2.5 mg/mL. The recommended dose is a single, 0.1 mL injection at a concentration
of 1.25 mg/mL.*** Clinicians must dilute the solution with sterile sodium chloride before use.}*
Intravitreal injections require a local anesthetic (eye drops) to minimize patient discomfort and an
antiseptic solution to prevent contamination when injecting the solution into the eye.'4°

Clinical trials: Completed trials of ocriplasmin have reported positive findings. One phase 1l
trial investigated symptomatic VMA resolution 28 days after injection of 1.25 mg/mL or placebo in
652 different eyes (ocriplasmin=464, placebo=188). Study investigators found the following:4’

[VMA] resolved in 26.5% of ocriplasmin-injected eyes and in 10.1% of placebo-
injected eyes (P<0.001). Total posterior vitreous detachment was more prevalent
among the eyes treated with ocriplasmin than among those injected with placebo
(13.4% vs. 3.7%, p<0.001). Nonsurgical closure of macular holes was achieved in
40.6% of ocriplasmin-injected eyes, as compared with 10.6% of placebo-injected
eyes (p<0.001). The best-corrected visual acuity was more likely to improve by a
gain of at least three lines on the eye chart with ocriplasmin than with placebo.

In both completed phase 111 trials of ocriplasmin, treatment was generally safe and well
tolerated. In particular, no increased risk of retinal tear or detachment was associated with
ocriplasmin treatment.!*® The manufacturer’s prescribing information states that the most
commonly reported adverse reactions, with incidence of 5% or more, include vitreous floaters,
conjunctival hemorrhage, eye pain, photopsia, blurred vision, macular hole, reduced visual acuity,
visual impairment, and retinal edema.#

Manufacturer and regulatory status: Ocriplasmin was developed by ThromboGenics NV
(Heverlee, Belgium).1*® In October 2012, FDA approved ocriplasmin for treating symptomatic
VMA.1%° Ocriplasmin became available in the United States in January 2013.14°

Diffusion and costs: According to the manufacturer at the time of ocriplasmin’s launch, the
price of the single-use vial of ocriplasmin was $3,950.1%° Based on a June 2014 query of a U.S.-
based, online aggregator of prescription-drug prices, a 0.2 mL vial of ocriplasmin at 2.5 mg/mL (1
single-use vial) costs on average about $4,250.2°! Our searches of 11 representative, private, third-
party payers that publish their coverage policies online (i.e., Aetna, Anthem, Blue Cross/Blue
Shield Alabama, Blue Cross/Blue Shield Massachusetts, CIGNA, HealthPartners, Humana, Medica,
Regence, United Healthcare, Wellmark) identified only 4 payers with policies that provide coverage
for ocriplasmin use in treating VMA.2°2-15° The remaining seven payers had no policies mentioning
Jetrea. In February 2014, Thrombogenics announced “commercial challenges” regarding sales
(about 7,000 U.S. patients had been treated with Jetrea since the drug reached the market) and stated
it would seek strategic options.'®® Bloomberg News reported that the company was seeking a
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buyer!>” and named as contenders Novartis International AG (Basel, Switzerland), which markets
the drug outside the United States, and Shire plc (Dublin, Ireland), among others.

Clinical Pathway at Point of This Intervention

Patients with asymptomatic or mildly symptomatic VMA typically undergo watchful waiting,
and some cases spontaneously resolve. Patients with significant visual impairment caused by VMA
typically undergo vitrectomy (i.e., vitreous removal), an invasive surgery that is the standard of care
for symptomatic VMA.**® Enzymatic vitreolysis with ocriplasmin has the potential to obviate the
need for surgery in some patients if it induces a therapeutic posterior vitreous detachment.
Additionally, intravitreal ocriplasmin injection has the potential to be used in combination with
surgical intervention; ocriplasmin given in the days leading up to surgery could make difficult
vitreoretinal surgical procedures easier to perform by essentially priming regions of vitreoretinal
adherence for detachment.>®

Figure 6. Overall high-impact potential: ocriplasmin (Jetrea) treatment for symptomatic
vitreomacular adhesion including macular hole

Higher

Experts commenting on this intervention suggested ocriplasmin has potential to fulfill the
significant unmet need for minimally invasive treatment for VMA. Furthermore, experts anticipated
ocriplasmin could reduce the need for invasive surgery, reducing associated risks of surgery. The
minimally invasive nature of ocriplasmin, experts agreed, would facilitate clinician and patient
acceptance and adoption. If adopted, experts thought, ocriplasmin could shift the care setting for
VMA from the surgical center to outpatient care. Based on this input, our overall assessment is that
this intervention is in the higher end of the high-impact-potential range.

Results and Discussion of Comments

Six experts, with clinical, research, health systems, and health administration backgrounds,
provided perspectives on this intervention.'®%-1% We have organized the following discussion of
expert comments according to the parameters on which they commented.

Unmet need and health outcomes: A significant unmet need exists for a less-invasive
treatment for VMA, the experts agreed, concluding that ocriplasmin has the potential to address this
need. Furthermore, one expert with a health systems perspective indicated that this need will
continue to grow as the aging U.S. population continues to expand.*%® Experts also wanted to see
long-term efficacy data for this intervention and comparator studies between ocriplasmin and the
standard of care, surgery. Available data from randomized controlled trials suggest that the
underlying mechanism of action is sound, and these data serve as quantitative proof of the
intervention’s potential impact, experts noted.

With regard to ocriplasmin’s impact on patient health outcomes, experts anticipated that the
intervention potentially reduces the need for surgery and avoids its associated adverse events in the
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affected population. A clinical expert noted that although ocriplasmin injection has some side
effects, they are not as serious as those associated with surgery.'®? Another expert, with a research
perspective, stated, “if this technology helps patients retain their visual acuity, it could make a large
difference in their health. Loss of visual acuity can lead to other health problems.”%*

Acceptance and adoption: Experts unanimously agreed that both clinicians and patients would
readily accept ocriplasmin injections for VMA as a less invasive and safer treatment option than
surgery. An expert with a clinical perspective thought that clinicians would eagerly change from a
surgical to medical intervention and further noted that the techniques used in ocriplasmin injections
are in the realm of the ophthalmologist skill set.2%2 This low training barrier would promote
clinician acceptance, some experts indicated.

Health care delivery infrastructure and patient management: The treatment paradigm for
VMA could shift from an outpatient surgical center to a physician’s office for ocriplasmin injection,
experts agreed. Most notably, an expert with a health systems perspective indicated that, “it is
anticipated that care would shift from a surgical setting to a non-surgical outpatient setting making
care more readily available, more cost effective, and possibly making care more available to
patients in outlying areas.”*%* This paradigm shift may result in patients accessing treatment earlier.
Furthermore, experts suggested this change in care delivery could present a cost savings opportunity
for clinicians, patients, and payers.

Health Disparities: Experts did not think this intervention would impact health disparities or
access to care.
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Pediatric Vision Scanner Screening for Strabismus and
Amblyopia

Unmet need: The leading cause of preventable monocular vision loss in children is amblyopia
(lazy eye), which is most often caused by strabismus (misaligned eyes).'®® Early amblyopia
detection can be difficult because current standard screening methods, including use of
photoscreener instruments, lack sufficient sensitivity and specificity. They either miss cases that
should be referred for further evaluation and possible treatment or over-refer cases.®” Standard
screening methods also cannot be effectively used on children younger than about 4 years old. If
found early, amblyopia and strabismus are fully treatable; however, as many as half of affected
children are not identified until school age, when treatment may not be as effective. A need exists
for improved screening for these conditions to identify children who should be referred to a
specialist for further evaluation.

Intervention: The Pediatric Vision Scanner (PVS) is intended for use as a screening tool for
early amblyopia or strabismus detection so that patients can be more appropriately referred to
speciaLiSSt care. The device can be either used as a portable, handheld device or mounted on a
table.!

According to the manufacturer, the device uses proprietary technology called retinal
birefringence scanning. Retinal birefringence scanning measures polarized light reflection by the
retina and can distinguish between light reflected by the fovea and light reflected by the paracentral
retina. Based on this technology, PVS simultaneously assesses both eyes to detect both binocular
alignment and whether the eyes are focused on a target.'®® PVS performs a 2.5-second scan of the
eyes to automatically detect the presence of amblyopia, strabismus, or other serious eye
conditions.®® Testing with PVS requires minimal cooperation and no verbal response from the
individual being screened. During the scan, the patient looks at a fixed target within the device as a
focal point. The device is designed to determine when the patient looks away from the target during
the scan, which allows for these measurements to be discarded and for measurements to continue
until a requisite minimum of five scans has been obtained. The software then provides a result as to
whether the patient’s eyes were accurately fixating on the target, indicating a “pass” or passing
grade, or if one or both eyes were not properly fixating, indicating the need to refer the patient to a
specialist for further testing.!%®

PVS is designed for use in a pediatric office as an early detection screening tool to promote
preventive care and reduce false referrals for ophthalmic specialist care.®8

Clinical trials: PVS is under investigation in independent clinical trials.*®® Three registered
trials evaluated the sensitivity and specificity of PVS with positive results (sensitivity 98%;
specificity 74% to 88%).17%172 The most recent trial of PVS (compared to SureSight Vision
Screener and Randot Preschool Stereoacuity test) enrolled 250 patients 2—6 years of age. Study
investigators reported, “The PVS correctly identified 144 of 147 children with strabismus and/or
amblyopia; sensitivity=98% (95%CI: 95-100%). The PVS correctly identified 89 of 102 control
children; specificity=87% (95% CI, 79%-96%).”*"°

A 2011 study investigated the degree of binocularity of PVS and reported the following:1"®

With the pass/refer threshold set at binocularity score (BIN) 60%, sensitivity and
specificity were 96% for amblyopia or strabismus detection. Assuming a 5%
prevalence of amblyopia or strabismus, the inferred positive and negative predictive
values of the PVS were 56% and 100%, respectively. Fixation accuracy was
significantly reduced in amblyopic eyes. In anisometropic amblyopia patients treated
successfully, the BIN improved to 100%.
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As with any screening tool, the potential for false-positive or false-negative tests results exists
with PVS. False-negative results could lead to a delay in care for amblyopia or strabismus; false-
positive results could lead to unnecessary specialty referrals. However, PVS purportedly will reduce
the rate of false-positive results associated with other screening methods.6®

Manufacturer and regulatory status: PVS is under development by REBIScan, Inc.
(Cambridge, MA). FDA has determined PVS to be a nonsignificant risk investigational device,
meaning it has abbreviated requirements for labeling, institutional review board (IRB) approval for
trials, and streamlined trial and reporting rules. The IRB serves as FDA’s surrogate for review,
approval, and ongoing review of nonsignificant-risk device studies.}’* Some in the ophthalmology
field expect the device to be on the market before the end of 2014.%¢7

Diffusion and cost: PVS is not yet commercially available in the United States, and its cost,
coverage, coding, and payment policies have not yet been established. If it gains FDA approval,
PVS testing may be reimbursed by public and private third-party payers in a manner similar to that
of other instrumented pediatric vision screening tests that use photoscreening devices, which many
insurance companies are now covering under the CPT code for “ocular photoscreening with
interpretation and report, bilateral.”*®” The reported reimbursement rate is about $25 to $30 per
screening. Reported prices for photoscreening devices range from about $4,200 to $7,500.167

168

Clinical Pathway at Point of This Intervention

Amblyopia-associated refractive error is treated with consistent use of corrective lenses.!’
Additionally, any eye condition causing vision problems, such as cataracts, needs to be corrected.'®
Patches and eye-drop treatments are used to force the child to use the nondominant eye, allowing
the weak eye to get stronger.1” Children younger than the age of 5 years who receive treatment
typically recover to almost completely normal vision; however, delaying treatment can result in
permanent vision problems and, after the age of 10 years, only partial vision recovery can be
expected. 6

The REBIScan PVS is intended for use as a screening tool for amblyopia and strabismus to
allow referral of young children to an ophthalmologist for further evaluation so that treatment can
start when the disorder is at a more correctable stage.!%® Detection methods include annual visual
acuity testing at well-child checkups; however, such screening cannot be performed until a child is
4-5 years old (i.e., can follow directions and respond). Automated photoscreening devices are also
used.*® Both visual acuity testing and photoscreening devices lead to missed diagnoses and false
positives leading to unnecessary referrals.*®® The manufacturer has indicated that PVS, if used
during annual well-child visits, can reduce expenditures by detecting amblyopia and strabismus in
earlier stages and reducing false referrals to specialist care.

Figure 7. Overall high-impact potential: Pediatric Vision Scanner screening for strabismus and
amblyopia
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Overall, experts thought use of PVS in very young children was a significant factor in its
potential for fulfilling the unmet need for early diagnostic tools for amblyopia and improving
patient outcomes for affected patients. The quick, noninvasive screening procedure, low associated
risks, and minimal training requirements to use the device could aid in wide acceptance and
adoption, experts anticipated. They suggested widespread use would be fueled by parent awareness
and demand for screening. Based on this input, our overall assessment is that this intervention is in
the moderate high-impact-potential range.

Results and Discussion of Comments

Six experts, with clinical, research, health devices, health systems, and health administration
backgrounds, provided perspectives on this intervention.*’®-181 We have organized the following
discussion of expert comments according to the parameters on which they commented.

Unmet need and health outcomes: A need exists for effective early screening tools to identify
children needing referral to an ophthalmologist for amblyopia evaluation, the experts agreed. They
cited the REBIScan device’s applicability to populations younger than 4 years as an important
factor in fulfilling this unmet need. Furthermore, experts remarked that the device could meet this
need because of its good specificity and sensitivity to guide referral to ophthalmologists that, if
followed, allow earlier treatment. Conversely, one expert with a research perspective suggested
PVS does not address an unmet need because it does not address the underlying issue of access to
care stating, “Adding this to a physician office might improve screening accuracy, but it would not
help children who don’t get pediatric well visits, for whatever reason.”’’

Experts viewed the purported ability of PVS to aid in early diagnosis of vision problems as
important for improving patient health. One expert with a health devices perspective noted that
“after the age of 6 or 8, the vision loss [associated with strabismus or amblyopia] is largely
permanent, even with surgery, patching therapy, and/or powerful glasses. The sooner the problem
can be detected, the proportionally greater chance there is to correct the problem.””*8! Overall, the
majority of experts agreed the PV'S could fulfill a gap in preventive eye screenings and affect the
rate at which these issues are fully addressed with earlier diagnosis and treatment.

Acceptance and adoption: The REBIScan PVS device would be widely accepted and adopted
because of its ease of use, especially in young children and its noninvasiveness, experts suggested.
One expert with a research perspective noted that because other screening methods are associated
with low rates of patient cooperation (because of age), PVS, which requires minimal patient
cooperation, would be widely used.'8! A health systems expert indicated that “with the low
overhead (pending information on device cost) and great benefit of early detection and treatment,
this [PVS] would be a must-have for physician/pediatrician offices.”*&

Experts anticipated parent demand for screening would also fuel PVS acceptance and adoption.
One health systems expert thought that as testing and outcomes data become more widely
publicized, parents of young children may actively seek providers who offer the screening.'8

Health care delivery infrastructure and patient management: Potential reduction in false
referrals, experts agreed, could substantially affect health care delivery and patient management.
The majority of experts noted PVS use could also possibly extend the length of a pediatric care
visit, though not by more than a few minutes. They also cited a potential reduction in long-term
health care costs for strabismus and amblyopia treatment by enabling earlier intervention.

Health disparities: Overall, experts did not think PVS use had significant potential to affect
health disparities. However, one expert with a health systems perspective thought increased
disparity might occur, noting that individuals in health disparate populations who do not have
access to regular well-child pediatric visits might not have access to the screening tool .’
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Retinal Prosthesis System (Argus Il) for Treatment of Retinitis

Pigmentosa

Unmet need: RP is relatively rare, occurring in an estimated 1 in 4,000 people in the United
States.'82 Medications or devices to restore lost vision due to retinitis pigmentosa (RP) were not
available before the development of implantable Argus® 11 Retinal Prosthesis System. This system
purportedly restores a level of vision that allows patients greater independent functioning, although
it does not restore ability to see details such as facial features. Argus Il is the first FDA-approved,
implanted device for treating adults with advanced RP.

Intervention: Argus Il is intended to provide “electrical stimulation of the retina to induce
visual perception in blind patients with severe to profound retinitis pigmentosa and bare light or no
light perception in both eyes.”*® It comprises both implanted parts and external equipment. The
implanted device is an epiretinal prosthesis that is surgically attached to one of the patient’s eyes. It
contains an antenna, electronics case, and electrode array. The external equipment includes a pair of
glasses that is used not for sight but to carry a digital video camera, another antenna, and a video
processing unit (VPU). The VPU also houses the battery that runs the entire system. The VPU
connects to the glasses via a cable worn by the patient with an over-the-shoulder harness.'8
According to the manufacturer, the steps required to use Argus Il include device implantation,
postoperative clinical followup, device fitting and training, and vision rehabilitation. An
ophthalmologic surgeon performs the procedure in the outpatient setting while the patient is under
general anesthesia.'8®

Argus Il purportedly restores some shape recognition and shade distinction by taking advantage
of functioning photoreceptors and bypassing damaged photoreceptors, using electrical pulses. When
the digital camera registers video, the cable sends the digital information to the VPU, where it is
processed and transmitted to the antenna mounted on the glasses. The processed visual information
is then transmitted wirelessly from the glasses to the antenna in the implant. When the implant
receives the information, an electrode ray emits pulses of electricity to stimulate functioning
photoreceptors in the retina. Visual information then travels from the stimulated photoreceptors via
the optic nerve to the brain.'®® Patients using the commercial version of Argus Il can perceive only
black, gray, and white.*8’

The visual information creates patterns of light that the patient can learn to interpret. For
example, during use, the patient may be able to interpret the frame of a doorway via the perceived
patterns of light the device generates. &

Clinical trials: In clinical trials, investigators studied patients performing tasks such as object
location, following a street crosswalk, and locating bus stops. Patients also performed tasks to detect
light and variations of color.*®88 |n February 2013, da Cruz and colleagues published results from
a trial of 28 patients with light-perception vision to determine letter and word reading and long-term
function in patients with profound vision loss, as follows:'*®

The mean = SD percentage correct letter identification for 21 subjects tested were:
lettersL, T, E, J, F, H, I, U, 72.3£24.6% system on and 17.7+12.9% system off;
letters A, Z,Q, V, N, W, O, C, D, M, 55.0+27.4% system on and 11.8%+10.7%
system off, and letters K, R, G, X, B, Y, S, P, 51.7£28.9% system on and 15.3+7.4%
system off. (p<0.001 for all groups). A subgroup of six subjects was able to
consistently read letters of reduced size, the smallest measuring 0.9 cm (1.7°) at 30
cm, and four subjects correctly [identified] unrehearsed two-, three- and four-letter
words. Average implant duration was 19.9 months.

Multiple trials are ongoing in the United States and Europe.
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Contraindications listed by the manufacturer include optic nerve disease, central artery or vein
occlusion, history of retinal detachment or trauma, severe strabismus, thin conjunctiva, and corneal
opacity not including cataracts. Device implantation is also contraindicated in patients who are
unable to tolerate general anesthesia, antibiotics, or steroids. The manufacturer warns against
undergoing short wave or microwave diathermy, electroconvulsive therapy, or magnetic resonance
imaging (MRI) procedures with equipment other than a 1.5 or 3.0 Tesla MRI system. If lithotripsy
or high output ultrasound must be used, the treatment beam should not be focused near the Argus Il
implant. The manufacturer has issued warnings against interference from medical monitoring,
diagnostic, or life-support equipment: patients implanted with the device should not use it within 3
feet of this type of equipment. The manufacturer also warns against the use of monopolar
electrosurgical equipment in patients who have received the implanted device. The most common
adverse events reported in clinical studies include conjunctival dehiscence, conjunctival erosion,
retinal detachment, inflammation, and hypotony (low intraocular pressure).!8

Manufacturer and regulatory status: Second Sight Medical Products, Inc. (Sylmar, CA),
manufactures the Argus 11 Retinal Prosthesis System. In February 2013, FDA approved Argus Il for
marketing for treating adults with advanced RP.'®* In January 2014, the first patient with RP
received the Argus Il implant.?®! Twelve hospitals are offering consultations for patients with RP as
they prepare to start Argus Il implantation programs.*

The manufacturer in March 2011 announced that Argus 11 received the CE mark, allowing
marketing in Europe.'®

Diffusion and cost: According to the manufacturer, the system costs about $115,000-$145,000,
which includes the device and the surgical procedure.*8”1% ECRI Institute routinely searches 11
representative, private, third-party payers that publish their coverage policies online (Aetna,
Anthem, Blue Cross/Blue Shield Alabama, Blue Cross/Blue Shield Massachusetts, CIGNA,
HealthPartners, Humana, Medica, Regence, United Healthcare, Wellmark). Our searches found four
policies that were developed after FDA approval of the device. Those payers—Aetna, Anthem,
Blue Cross/Blue Shield Massachusetts, and Regence—consider use of artificial retinal devices to be
experimental and do not cover them.!%-1% CIGNA also denies coverage for artificial retinal devices,
but its policy had not been updated since FDA approved the Argus 11.1%°

Clinical Pathway at Point of This Intervention

RP can be familial, inherited as an autosomal dominant, autosomal recessive, or X-linked
defect. The disease has been linked to defects in more than 40 genes.?% It can also arise in patients
with no family history of the disease. RP signs and symptoms typically manifest in early childhood
and progress through early adulthood as more rods and cones in the retina of the eye break down.
Patients experience decreasing night and low-light vision and lose peripheral vision. In advanced
cases, patients can lose central vision. To diagnose RP, physicians evaluate the retina using tests for
refraction, color vision, visual field, visual acuity, and pupil-reflex response; retina
ophthalmoscopy; fluorescein angiography; electroretinography; retina photography; and slit-lamp
examination.' No cure exists; however, some treatment options, such as limiting light exposure,
are thought to help preserve vision,?®! and other treatments under study include high doses of
vitamin A palmitate and omega-3 fatty acid DHA.*8?
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Figure 8. Overall high-impact potential: retinal prosthesis system (Argus ll) for treatment of retinitis
pigmentosa

Higher

Overall, experts commenting on this intervention thought that a significant unmet need exists
for treatment options that restore some level of vision for patients with RP, although its ability to
restore independence or improve quality of life is unknown. Experts noted the number of adverse
events reported in studies and opined that clinical acceptance may be affected by that and by the
difficulty of the surgery and the amount of training needed to perform the procedure. Experts
generally agreed that patient adoption would be high if the technology was affordable by the patient
because of patients’ desire to be more independent. Most experts agreed that this intervention might
significantly impact patient management due to needed device training, followup care, and vision
rehabilitation. Health disparities impacted by costs and device complexity might increase, experts
thought. Based on this input, our overall assessment is that this intervention is in the higher end of
the high-impact-potential range.

Results and Discussion of Comments

Six experts, with clinical, research, health devices, and health systems backgrounds, provided
perspectives on this intervention.?°>2%” We have organized the following discussion of expert
comments according to the parameters on which they commented.

Unmet need and health outcomes: An unmet need exists for treatment options to restore some
level of vision for patients with RP, the experts agreed. The technology addresses the unmet need
for a small patient population by providing some visual function, although the degree to which the
vision improvement restores independence or quality of life is unknown, experts stated. One expert
with a health devices perspective noted that the device does not halt or reverse RP progression.
Electronic interference from nearby objects (e.g., cell phones, televisions) might render the device
unusable in many places, the same expert said.?%

Acceptance and adoption: Experts’ comments varied regarding the degree to which Argus Il
would be adopted by clinicians and patients. Several experts noted that the required training and
surgery difficulty could limit clinician adoption. Additionally, one health systems expert stated that
unknown long-term effects of electrical stimulation on the retina might limit clinician acceptance.?%?
Limited improvement in vision and high risk of adverse events might also slow adoption, according
to several experts.

The potential for patient acceptance would be high, most experts agreed, but patients would
need to be active partners in their treatment. Some patients who would accept this intervention
might not be able to afford the device, surgery, and followup treatment, most experts noted.

Health care delivery infrastructure and patient management: Several experts thought that
this intervention would not disrupt health care delivery infrastructure because implantation could be
performed in centers already offering ophthalmologic surgery. Experts thought that this intervention
has the potential to greatly disrupt patient management because patients would need extensive
training and followup after surgery, instead of yearly monitoring of RP progression as is the
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standard. The small number of patients expected to receive this device would limit the disruption to
specialists providing this option, experts thought. However, surgeons, therapists, and other
providers would need extensive training.

Health disparities: Experts generally agreed that the cost of this intervention could
significantly affect health disparities because its cost is reported to be $115,000 or more. The
complexity of the rehabilitation needed to correctly interpret the visual signals might also limit this
technology to highly literate patients, noted two experts, one with a research perspective and the
other with a clinical perspective.29*207
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Tasimelteon (Hetlioz) for Treatment of Non-24-Hour Sleep-
Wake Disorder

Unmet need: The National Sleep Disorders Foundation estimates that, of people who are totally
blind in the United States, 65,000 to 95,000 experience a disorder called non-24-hour sleep-wake
disorder (non-24). The disorder arises from a lack of light receptors to reset the circadian rhythm.2%®
Besides difficulties associated with blindness, patients with non-24 often experience reduced quality
of life and debilitation due to poor sleep quality and excessive daytime sleepiness. Patients may
attempt to relieve symptoms of non-24 using sleep aids such as melatonin and stimulants during the
day, but these do not address the underlying cause. In January 2014, FDA approved tasimelteon
(Hetlioz™) as the first drug approved for treating non-24.2%

Intervention: Tasimelteon is a dual melatonin-receptor agonist with selective activity mediated
through receptors MT1 and MT2. It reportedly resets the circadian rhythm by acting on the
suprachiasmatic nucleus of the hypothalamus to synchronize melatonin and cortisol release with the
24-hour, day-night cycle.?'° Tasimelteon is intended to improve nighttime sleep and reduce daytime
sleep by maintaining a 24-hour sleep-wake cycle.

According to the manufacturer, tasimelteon is taken orally at a dose of 20 mg, 1 hour before
bedtime, at the same time every night.?!! Tasimelteon may cause drowsiness or affect mental
alertness, so patients are advised to limit activity after taking it.?!! Patients might not notice its
effects for weeks to months after initiating treatment, according to a discussion held between FDA
and the manufacturer.?'?

Clinical trials: A clinical trial (n=84) assessed circadian rhythm by measuring urinary 6-
sulphatoxymelatonin (aMT6s) and cortisol. Clinical responders were defined as patients whose
circadian rhythm was entrained (adjusted) by tasimelteon who scored 3 or higher on the Non-24
Clinical Response Scale. In results of this study, Lockley et al. reported the following:?*

The proportion of patients entrained by tasimelteon was greater compared to placebo
as measured by urinary aMT6s and cortisol timing (p=0.0171 and p=0.0313,
respectively). The number of clinical responders...was greater for tasimelteon, and
there was also significant improvement in Clinical Global Impression of Change, and
measures of total night-time sleep, daytime nap duration, and mid-point of sleep
timing (MoST) as compared to placebo (p<0.05).

In an extension of the clinical trial (n=20), Lockley et al. reported the following:?'4
Tasimelteon-treated patients maintained entrainment of their circadian rhythms
compared to placebo (aMT6s: 90% tasimelteon vs. 20% placebo p=0.0026; cortisol:
80% tasimelteon vs. 20% placebo p=0.0118). Total nighttime sleep in the worst
quartile of nights was 67.2 minutes longer and total daytime sleep duration was 59.4
minutes shorter in tasimelteon-treated patients (p< 0.05). The midpoint of sleep
timing from both nighttime and daytime sleep increased 36 minutes in tasimelteon-
treated patients (p=0.0108).

In both trials, tasimelteon was safe and well tolerated.

Manufacturer and regulatory status: Vanda Pharmaceuticals, Inc. (Washington, DC),
manufactures tasimelteon under the brand name Hetlioz.?'> FDA approved tasimelteon in January
2014 as an orphan drug.?® Tasimelteon is indicated for treating non-24 and has no
contraindications.?!! The manufacturer’s label warns that tasimelteon may impair mental alertness
and thus, should be taken only before bedtime. Patients taking strong CYP1AZ2 inhibitors (e.g.,
fluvoxamine) or strong CYP3A4 inducers (e.g., rifampin) should not use tasimelteon. Tasimelteon
may harm a fetus, so the drug is contraindicated in women of child-bearing potential. The drug is

30



also contraindicated in individuals with severe hepatic impairment.?!! Two phase 111 trials are
ongoing.

According to a medical review from FDA, common adverse events associated with tasimelteon
included headache, increased alanine aminotransferase levels, abnormal dreams/nightmares, cardiac
conduction disorder, sleep disorder, upper respiratory tract infection, somnolence, and urinary tract
infection. The most common serious adverse event is gastroenteritis.?'®

Diffusion and cost: Tasimelteon is a specialty pharmaceutical that was expected to be available
through a limited network of pharmacies by mid-2014.21" As an orally administered pharmaceutical
used in an outpatient setting, tasimelteon is not expected to require significant changes to health
care staffing or infrastructure.

According to a U.S.-based, online aggregator of prescription-drug prices, tasimelteon costs
about $60,000 per patient per year.?!’ If half (about 35,000 patients) the estimated population with
non-24 opted to take the drug, the cost to the health system would be about $2.1 billion.

ECRI Institute routinely searches 11 representative, private, third-party payers that publish their
policies online (Aetna, Anthem, Blue Cross/Blue Shield Alabama, Blue Cross/Blue Shield
Massachusetts, CIGNA, HealthPartners, Humana, Medica, Regence, United Healthcare, Wellmark).
Our searches found one formulary listing tasimelteon;?® however, companies may not have yet had
time to enter the drug on their formularies. Additional searches to determine inclusion in
formularies indicated that several payers besides the 11 we initially searched have the drug under
consideration for adding to their formularies. When added to formularies, the drug would likely be
listed as a specialty pharmaceutical requiring prior authorization and subject to quantity limits.

Clinical Pathway at Point of This Intervention

Other drugs that may have an effect on regulating the circadian rhythm are melatonin and
ramelteon, although neither is FDA approved for non-24 sleep disorder. Benzodiazepines or
nonbenzodiazepine hypnotics have also been prescribed to improve night-time sleep quality; to
limit daytime sleep, patients have been prescribed caffeine in various forms.219:220
Nonpharmacologic treatments include chronotherapy and lifestyle changes.?'® Tasimelteon is likely
to be used in place of other drugs but potentially in combination with nonpharmacologic treatments.

Figure 9. Overall high-impact potential: tasimelteon (Hetlioz) for treatment of non-24-hour sleep-
wake disorder
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Overall, tasimelteon’s cost of about $60,000 per patient receiving the drug will likely have the
biggest impact on the health care system, experts agreed. The manufacturer has aggressively
marketed tasimelteon in direct-to-consumer advertising, and thus, patients and their physicians are
likely to request prescriptions and influence private payers’ coverage determinations, experts
agreed. In terms of improving patient health or altering patient management, experts thought the
effects are likely to have much less impact because of the small amount of data and modest
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improvements observed thus far in sleep and waking times. Based on this input, our overall
assessment is that this intervention is in the lower end of the high-impact-potential range.

Results and Discussion of Comments

Six experts, with clinical, research, health systems, and health administration backgrounds,
provided perspectives on this intervention.??-226 We organized the following discussion of expert
comments according to the parameters on which they commented.

Unmet need and health outcomes: An unmet need exists for effective treatments for patients
with non-24, experts agreed, but they were skeptical that tasimelteon improves efficacy compared
with other drug options and good sleep hygiene (e.g., going to bed at the same time each night).
Non-24 significantly reduces quality of life, some experts thought, and tasimelteon could reduce
some of the disease burden.

Acceptance and adoption: Two experts noted heavy marketing from the manufacturer through
radio and television advertisements would likely increase patient demand for tasimelteon.??%222
Among patients with third-party payer coverage and few side effects, adoption is likely to be
significant if patients can afford their copayments. Clinicians may also readily accept tasimelteon
because it is the only FDA-approved treatment for non-24, experts thought. One research expert
pointed out that the drug is not prone to abuse, unlike comparators such as benzodiazepines, which
would positively affect clinician acceptance.??? Several experts said some clinicians and patients
will likely hesitate to use tasimelteon because of its high cost.

Health care delivery infrastructure and patient management: Because it is used an oral
pharmaceutical, tasimelteon is unlikely to affect infrastructure and patient management, experts
agreed. The high cost of the drug is likely to have the largest impact on the health care system and
third-party payers, experts noted.

Health disparities: If third-party payers do not reimburse for the drug or if they require high
copayments, health disparities among the affected population would substantially increase, all
experts agreed. One clinical expert thought coverage might not be forthcoming, saying, ...[with]
cheaper alternatives such as melatonin available, it is hard to imagine third-party payers listing this
medication as a primary therapy on formularies.””??! A research expert and a health systems expert
speculated that tasimelteon could improve psychosocial wellbeing, quality of life, and overall health
status, which would reduce some disparities generally seen between patients who are blind and the
general population.?23226
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Spinal Cord Injury Intervention
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Intraoral Tongue-Drive Computerized System to Maneuver
Electric Wheelchairs

Unmet need: Although power-assisted devices to maneuver electric wheelchairs are used to
help improve quality of life for individuals with quadriplegia for whom powered wheelchairs are
the only mobility option, efficacy, safety, and quality-of-life issues remain a primary concern. Other
technologies, such as neuroassistive technology, are surgically invasive and pose risk of adverse
events. Sip-and-puff technology, another commonly used modality, sends signals to a device using
air pressure exerted by the patient “sipping” (inhaling) and “puffing” (exhaling) on a straw, tube, or
wand. The amount of air pressure exerted directs the wheelchair to perform the desired task. This
method of controlling a motorized wheelchair can be very exhausting. For people with spinal cord
paralysis and no arm function, a computer-operated powered wheelchair controlled through use of a
magnetic tracer/stud that is pierced through the tongue is a novel device that might enhance
mobility and allow patients to perform more daily tasks in a safer and more effective manner with
less-invasive technology.

Intervention: The Tongue Drive System (TDS) is a computerized, assistive neurotechnology
integrated with a powered wheelchair. It consists of a titanium, barbell-shaped, magnetic tracer/stud
that is affixed to the tongue, most commonly by piercing, and a headset with magnetic field sensors
located near the cheeks. The sensors detect when movement is made by the tongue. The output
signals are then transmitted wirelessly to a device, such as a smartphone, which communicates with
the powered wheelchair. TDS attaches to standard powered wheelchairs and is capable of housing
and charging both the smartphone and headset when they are not in use.??” The smartphone
transmits information to a computer, commanding it to perform daily tasks (e.g., email).??® A
standby mechanism allows patients to perform daily tasks such as eating, sleeping, and talking
without unnecessary TDS use.??®

According to a registered clinical trial protocol description, TDS requires that the patient’s teeth
are brushed, the oral surface sterilized with chlorhexidine mouthwash, and local anesthetics are
applied on the tongue before clinicians pierce it with a titanium magnetic stud.? Patients must
undergo computer training with the TDS for the software to appropriately interpret and calibrate
tongue movement.

Clinical trials: In a published study of 11 subjects with spinal cord injury (SCI) at level C6 or
above, “All performance measures improved over the course of the trial.... Despite participants
with SCI already having familiarity with the SnP [sip and puff wheelchair control method], their
performance measures were up to three times better with the TDS than with the SnP and continued
to improve.”?%

In another study of able-bodied subjects and individuals with high-level SCIs (level C3 to C5),
researchers combined TDS with speech recognition software and reported the following:?%

Preliminary evaluation results based on 14 able-bodied subjects and three individuals
with high level spinal cord injuries at level C3-C5 indicated that the [dual] TDS
headset, combined with a commercially available speech recognition software, can
provide end users with significantly higher performance than either unimodal forms
based on the tongue motion or speech alone, particularly in completing tasks that
require both pointing and text entry.

The developers have not published information regarding patient safety issues. With
computerized devices, a potential safety issue could be computer or device malfunctions that might
place the patient at risk of harm in certain situations (e.g., device failure while crossing a street,
going up or down a ramp, or in crowds).
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Manufacturer and regulatory status: TDS is manufactured by Bionic Sciences (Atlanta, GA)
and the Georgia Institute of Technology (Atlanta) in collaboration with the Shepherd Center
(Atlanta, GA), Northwestern University (Evanston, IL), the Rehabilitation Institute of Chicago (IL),
and the University of Arizona (Tucson). TDS developers estimate that the technology is about 2
years away from receiving FDA clearance.?%

Diffusion and cost: The developers anticipate the per-patient cost of the TDS system to be
between $6,000 and $7,000.2% This cost would be in addition to that of the powered wheelchair.
Costs may potentially be lower than for other brain-computer interface devices, because TDS does
not require invasive brain surgery.

Medicare Part B covers power-operated wheelchairs as durable medical equipment (DME) for
beneficiaries whose physician has prescribed it for home use. Patients must pay 20% of the
Medicare-approved amount. If a DME supplier doesn't accept being paid the Medicare rate directly
from Medicare, Medicare does not limit the amount a supplier can charge. In certain geographic
areas, Medicare’s Competitive Bidding Program may be in effect, which means that Medicare pays
for the equipment and related supplies only if they are obtained from contracted suppliers. These
suppliers cannot charge patients more than 20% coinsurance and any unmet yearly deductible for
any equipment or supplies included in the Competitive Bidding Program.?*® Third-party payers
generally cover the interfaces needed (when physician prescribed) to enable the patient to maneuver
and perform activities of daily living. Items typically covered include joystick handles, chin cups,
sip-and-puff interfaces and their breathing-tube kits, and interfaces for mechanical, electronic,
contact-switch, or proximity-switch head control and speech-generating devices. Thus the TDS
technology, if FDA-cleared, would likely be considered as another interface option that could be
eligible for coverage.

Clinical Pathway at Point of This Intervention

SCI requires immediate medical attention. A clinician completes a physical exam, including
neurologic exam, to identify the likely injury location. Computerized tomography, myelogram,
somatosensory evoked potential testing, or spine radiography may be ordered.?**

Emergency SCI treatment involves immobilizing the spine as gently and quickly as possible.
Acute stages of treatment include maintenance breathing, preventing shock, immobilizing the neck,
and avoiding possible complications. Medications, prolonged immobilization, or surgery may be
required.?® Ongoing treatment such as physical therapy, occupational therapy, or other
rehabilitation therapies, as well as muscle spasticity medications, may be needed.?** For patients
who become quadriplegic, assistive technology is required for mobility and performing activities of
daily living. Patients need durable medical equipment, which is prescribed by the physician.
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Figure 10. Overall high-impact potential: intraoral tongue-drive computerized system to maneuver
electric wheelchairs
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Overall, experts commenting on this intervention thought a significant unmet need exists for
restoring more mobility and independence to patients with SCI who are quadriplegic. Experts’
opinions were split on whether this intervention could accomplish that. Acceptance would likely be
high among clinicians and patients, experts thought, because the device appears to provide a more
intuitive, less invasive, and less strenuous option for mobility than existing technology such as the
sip-and-puff method. Although additional training of patients is needed to use TDS, providers and
technical support are already in place to mitigate that impact, experts agreed. Some experts believed
TDS might increase disparities if cost and coverage differed among third-party payers. Based on
this input, our overall assessment is that this intervention is in the moderate high-impact-potential
range.

Results and Discussion of Comments

Six experts, with clinical, research, health systems, and health administration backgrounds,
provided perspectives on this intervention.?3%-2*! We organized the following discussion of expert
comments according to the parameters on which they commented.

Unmet need and health outcomes: A significant need exists for improved assistive technology
to restore mobility in patients with SCI, experts opined, but they were split on whether TDS would
fill that gap. Several experts thought this device might not significantly affect this patient
population, suggesting that alternatives exist to restore mobility, including sip-and-puff and scalp
electrode-based control systems. However, several other experts reported that TDS could become a
preferred and viable technology for this patient population by improving independence,
psychological well-being, and quality of life. The technology could also be less strenuous to use
than sip-and-puff and pose less risk than neurotechnology that requires invasive surgery, thought
experts.

This intervention does not have clear potential to improve patient health outcomes because it
does not repair or regenerate the spinal cord, several experts thought. One expert with a health
systems perspective had concerns about potential malfunctions that may place the patient in a
precarious situation.?*? Still, this intervention could allow patients to perform daily activities with a
greater degree of ease than with available comparators, another expert with a health devices
perspective stated.?*°

Acceptance and adoption: Experts offered varied viewpoints on the potential acceptance of
TDS by both clinicians and patients. Some experts speculated TDS acceptance by clinicians and
patients would be high because of its intuitive control, minimally invasive implementation, and
improvements in quality of life. Acceptance by clinicians might be tempered by limited evidence
for improving patient independence and by the ongoing maintenance of the hardware and software,
which might require specialized staff. One expert with a health devices perspective stated that the
device would pose minimal health risks to this patient population while increasing patients’

36



accessibility and communication with society, significantly improving patient outcomes.?* Patient
acceptance would likely depend on personal cost and feelings about the tongue piercing, a health
systems expert noted.24°

Health care delivery infrastructure and patient management: This device would not
significantly disrupt health care delivery infrastructure or patient management, most experts
thought, stating that a system is in place for this device’s implementation and adoption. Its adoption
might require increased hiring and training of rehabilitation specialists, computer specialists, and
biomedical hardware specialists to train patients and ensure proper functioning of the device,
several experts noted. One expert with a health systems perspective believes that the anticipated
increase in specialists for managing the device in combination with the device’s potential
complexities may increase time in patient management.?*® Another expert with a research
perspective noted that patients will likely still need extensive daily care even as patients may gain
some independence with this device.?%

Health disparities: Experts generally agreed costs to acquire the device might affect health
disparities, although several experts thought those disparities already are present between patients
who have access to powered wheelchairs and those who do not. A health systems expert opining on
the role of insurance said, “Insurance coverage is generally for base models in terms of power wheel
chairs, and this ad[d-]on | would see a potential for insurance carriers to deny coverage for less
expensive options.”?*°

37



References

National Institute of Neurological Disorders and
Stroke (NINDS). Multiple sclerosis: hope through
research. [internet]. Bethesda (MD): National
Institutes of Health (NIH); 2012 Jun 01 [updated
2014 May 21] [accessed 2014 Jun 05]. [11 p].
Available:
http://www.ninds.nih.gov/disorders/multiple_scle
rosis/detail_multiple_sclerosis.htm.

Relapsing-remitting MS (RRMS). [internet]. New
York (NY): National Multiple Sclerosis Society
[accessed 2014 Jun 05]. [5 p]. Available:
http://www.nationalmssociety.org/What-is-
MS/Types-of-MS/Relapsing-remitting-MS.

Rabasseda X. Highlights from the 25thCongress
of the European Committee for Treatment and
Research in Multiple Sclerosis (ECTRIMS).
Drugs Today. 2010;46(1):49-67.

Sorbera LA, Dulsat C, Rosa E. Therapeutic
targets for multiple sclerosis. Drugs Future.
2009;34(5):405-17.

Novartis gains FDA approval for Gilenya, a novel
first-line multiple sclerosis treatment shown to
significantly reduce relapses and delay disability
progression. [internet]. East Hanover (NJ):
Novartis; 2010 Sep 22 [accessed 2014 Apr 10]. [5
p]. Available:
http://www.novartis.com/newsroom/media-
releases/en/2010/1445917.shtml.

How relapsing-remitting MS (RRMS) is
diagnosed. [internet]. New York (NY): National
Multiple Sclerosis Society [accessed 2011 Mar
11]. [2 p]. Available:
http://www.nationalmssociety.org/about-
multiple-sclerosis/relapsing-ms/relapsing-
remitting-ms-rrms/how-rrms-is-
diagnosed/index.aspx.

Dangond F. Multiple sclerosis. [internet]. New
York (NY): MedicineNet, Inc.; 2010 Nov 01
[accessed 2011 Feb 07]. [7 p]. Available:
http://www.medicinenet.com/multiple_sclerosis/a
rticle.htm.

Gilenya (fingolimod) capsules prescribing
information. East Hanover (NJ): Novartis
Pharmaceuticals Corporation; 2012 May. 22 p.
Also available:
http://www.pharma.us.novartis.com/product/pi/pd

f/gilenya.pdf.

38

9.

10.

11.

12.

13.

14.

15.

16.

Tecfidera - dimethyl fumarate capsule:
prescribing information. [internet]. Bethesda
(MD): U.S. National Library of Medicine; 2013
Mar 01 [accessed 2014 Jun 05]. [21 p]. Available:
http://dailymed.nlm.nih.gov/dailymed/lookup.cfm
?setid=665d7e74-036¢-5f68-5h67-
ab84bh9b49151.

Lin SX, Lisi L, Dello Russo C, et al. The anti-
inflammatory effects of dimethyl fumarate in
astrocytes involve glutathione and haem
oxygenase-1. ASN Neuro. 2011;3(2). Also
available:
http://dx.doi.org/10.1042/AN20100033. PMID:
21382015

Scannevin RH, Chollate S, Shackett M, et al.
Neuroprotective effects of BG-12 and other
fumarates on primary cultures of neurons and
astrocytes after oxidative challenge. In: 63rd
Annual Meeting of the American Academy of
Neurology; 2011 Apr 9-16; Honolulu (HI).

BG-12. Drugs Future. 2010;35(2):93-7. Also
available:
http://journals.prous.com/journals/serviet/xmixsl/
pk journals.xml article pr?p Journalld=2&p Re
fld=1424268&p IsPs=N&p ispdf=N.

Gold R, Kappos L, Arnold DL, et al. Placebo-
controlled phase 3 study of oral BG-12 for
relapsing multiple sclerosis. N Engl J Med. 2012
Sep 20;367(12):1098-107. PMID: 22992073

Tecfidera (dimethyl fumarate) delayed-release
capsules, for oral use prescribing information.
[internet]. Cambridge (MA): Biogen ldec Inc.;
2013 Mar 01 [accessed 2013 Mar 29]. [12 p].
Available: http://www.tecfidera.com/pdfs/full-
prescribing-information.pdf.

Bar-Or A, Gold R, Kappos L, et al. Clinical
efficacy of BG-12 (dimethyl fumarate) in patients
with relapsing-remitting multiple sclerosis:
subgroup analyses of the DEFINE study. J
Neurol. 2013 Sep;260(9):2297-305. Also
available: http://dx.doi.org/10.1007/s00415-013-
6954-7. PMID: 23797999

Hutchinson M, Fox RJ, Miller DH, et al.
Clinical efficacy of BG-12 (dimethyl fumarate)
in patients with relapsing-remitting multiple
sclerosis: subgroup analyses of the CONFIRM
study. J Neurol. 2013 Sep;260(9):2286-96. Also
available: http://dx.doi.org/10.1007/s00415-013-
6968-1. PMID: 23749293



http://www.ninds.nih.gov/disorders/multiple_sclerosis/detail_multiple_sclerosis.htm
http://www.ninds.nih.gov/disorders/multiple_sclerosis/detail_multiple_sclerosis.htm
http://www.nationalmssociety.org/What-is-MS/Types-of-MS/Relapsing-remitting-MS
http://www.nationalmssociety.org/What-is-MS/Types-of-MS/Relapsing-remitting-MS
http://www.novartis.com/newsroom/media-releases/en/2010/1445917.shtml
http://www.novartis.com/newsroom/media-releases/en/2010/1445917.shtml
http://www.nationalmssociety.org/about-multiple-sclerosis/relapsing-ms/relapsing-remitting-ms-rrms/how-rrms-is-diagnosed/index.aspx
http://www.nationalmssociety.org/about-multiple-sclerosis/relapsing-ms/relapsing-remitting-ms-rrms/how-rrms-is-diagnosed/index.aspx
http://www.nationalmssociety.org/about-multiple-sclerosis/relapsing-ms/relapsing-remitting-ms-rrms/how-rrms-is-diagnosed/index.aspx
http://www.nationalmssociety.org/about-multiple-sclerosis/relapsing-ms/relapsing-remitting-ms-rrms/how-rrms-is-diagnosed/index.aspx
http://www.medicinenet.com/multiple_sclerosis/article.htm
http://www.medicinenet.com/multiple_sclerosis/article.htm
http://www.pharma.us.novartis.com/product/pi/pdf/gilenya.pdf
http://www.pharma.us.novartis.com/product/pi/pdf/gilenya.pdf
http://dailymed.nlm.nih.gov/dailymed/lookup.cfm?setid=665d7e74-036c-5f68-5b67-ab84b9b49151
http://dailymed.nlm.nih.gov/dailymed/lookup.cfm?setid=665d7e74-036c-5f68-5b67-ab84b9b49151
http://dailymed.nlm.nih.gov/dailymed/lookup.cfm?setid=665d7e74-036c-5f68-5b67-ab84b9b49151
http://dx.doi.org/10.1042/AN20100033
http://journals.prous.com/journals/servlet/xmlxsl/pk_journals.xml_article_pr?p_JournalId=2&p_RefId=1424268&p_IsPs=N&p_ispdf=N
http://journals.prous.com/journals/servlet/xmlxsl/pk_journals.xml_article_pr?p_JournalId=2&p_RefId=1424268&p_IsPs=N&p_ispdf=N
http://journals.prous.com/journals/servlet/xmlxsl/pk_journals.xml_article_pr?p_JournalId=2&p_RefId=1424268&p_IsPs=N&p_ispdf=N
http://www.tecfidera.com/pdfs/full-prescribing-information.pdf
http://www.tecfidera.com/pdfs/full-prescribing-information.pdf
http://dx.doi.org/10.1007/s00415-013-6954-7
http://dx.doi.org/10.1007/s00415-013-6954-7
http://dx.doi.org/10.1007/s00415-013-6968-1
http://dx.doi.org/10.1007/s00415-013-6968-1

17.

18.

19.

20.

21.

22.

Biogen Idec. A study evaluating the effectiveness
of Tecfidera (dimethyl fumarate) on multiple
sclerosis (MS) disease activity and patient-
reported outcomes (PROTEC). In:
ClinicalTrials.gov [database online]. Bethesda
(MD): National Library of Medicine (U.S.); 2014
Apr 25 [accessed 2014 Jun 05]. [5 p]. Available:
http://www.clinicaltrials.gov/ct2/show/NCT0193
0708.

Biogen Idec. Study to evaluate fatigue in
participants with relapsing remitting multiple
sclerosis when treated with BG00012 or standard
of care (TECNERGY). In: ClinicalTrials.gov
[database online]. Bethesda (MD): National
Library of Medicine (U.S.); 2014 Mar 14
[accessed 2014 Jun 05]. [4 p]. Available:
http://www.clinicaltrials.gov/ct2/show/NCT0209
0348.

Biogen Idec. Phase 4 study of effect of aspirin on
flushing in dimethyl fumarate (DMF)-treated
participants with relapsing-remitting multiple
sclerosis (RRMS) (ASSURE). In:
ClinicalTrials.gov [database online]. Bethesda
(MD): National Library of Medicine (U.S.); 2014
Mar 14 [accessed 2014 Jun 05]. [5 p]. Available:
http://www.clinicaltrials.gov/ct2/show/NCT0209
0413 NLM Identifier: NCT02090413.

Biogen Idec. Dimethyl fumarate (DMF)
observational study (ESTEEM). In:
ClinicalTrials.gov [database online]. Bethesda
(MD): National Library of Medicine (U.S.); 2014
Jan 24 [accessed 2014 Jun 05]. [4 p]. Available:
http://www.clinicaltrials.gov/ct2/show/NCT0204
7097NLM ldentifier: NCT02047097.

Biogen ldec. An efficacy and safety study of
BG00012 (dimethyl fumarate) in Asian subjects
with relapsing remitting multiple sclerosis
(RRMS). In: ClinicalTrials.gov [database online].
Bethesda (MD): National Library of Medicine
(U.S.); 2014 Apr 18 [accessed 2014 Jun 05]. [5
p]. Available:
http://www.clinicaltrials.gov/ct2/show/NCT0183
8668 NLM Identifier: NCT01838668.

Biogen ldec. Gastrointestinal tolerability study of
dimethyl fumarate (DMF) in participants with
relapsing-remitting multiple sclerosis in Germany
(TOLERATE). In: ClinicalTrials.gov [database
online]. Bethesda (MD): National Library of
Medicine (U.S.); 2014 Apr 25 [accessed 2014 Jun
05]. [4 p]. Available:
http://www.clinicaltrials.gov/ct2/show/NCT0212
5604 NLM Identifier: NCT02125604.

39

23.

24,

25.

26.

217.

28.

29.

Biogen ldec. A phase 3b study of BG00012's
effect on vaccination response in subjects with
relapsed forms of multiple sclerosis. In:
ClinicalTrials.gov [database online]. Bethesda
(MD): National Library of Medicine (U.S.); 2014
May 16 [accessed 2014 Jun 05]. [5 p]. Available:
http://www.clinicaltrials.gov/ct2/show/NCT0209
7849 NLM Identifier: NCT02097849.

Biogen Idec. Effectiveness of DMF and its
impact on PROs in suboptimal GA responders
with RMS (RESPOND). In: ClinicalTrials.gov
[database online]. Bethesda (MD): National
Library of Medicine (U.S.); 2013 Dec 19
[accessed 2014 Jun 05]. [4 p]. Available:
http://www.clinicaltrials.gov/ct2/show/NCT0190
3291 NLM Identifier: NCT01903291.

EMD Serono. Resound: Rebif satisfaction on
discontinuing oral dimethyl fumarate. In:
ClinicalTrials.gov [database online]. Bethesda
(MD): National Library of Medicine (U.S.); 2014
Apr 16 [accessed 2014 Jun 05]. [4 p]. Available:
http://www.clinicaltrials.gov/ct2/show/NCT0211
7050 NLM Identifier: NCT02117050.

Rocky Mountain MS Research Group, LLC. Pilot
study to assess disease stability in a natalizumab
to dimethyl fumarate crossover design (I1T6). In:
ClinicalTrials.gov [database online]. Bethesda
(MD): National Library of Medicine (U.S.); 2013
Sep 13 [accessed 2014 Jun 05]. [4 p]. Available:
http://www.clinicaltrials.gov/ct2/show/NCT0194
5359 NLM Identifier: NCT01945359.

Biogen ldec. Tecfidera (dimethyl fumarate)
pregnancy exposure registry (TEC-GISTRY). In:
ClinicalTrials.gov [database online]. Bethesda
(MD): National Library of Medicine (U.S.); 2013
Aug 15 [accessed 2014 Jun 05]. [3 p]. Available:
http://www.clinicaltrials.gov/ct2/show/NCT0191
1767 NLM Identifier: NCT01911767.

Biogen Idec. Adherence to treatment with
tecfidera in multiple sclerosis patients (ADIMS).
In: ClinicalTrials.gov [database online]. Bethesda
(MD): National Library of Medicine (U.S.); 2014
Mar 27 [accessed 2014 Jun 05]. [3 p]. Available:
http://www.clinicaltrials.gov/ct2/show/NCT0209
9370 NLM Identifier: NCT02099370.

U.S. Food and Drug Administration (FDA). FDA
approves new multiple sclerosis treatment:
Tecfidera. [internet]. Silver Spring (MD): U.S.
Food and Drug Administration (FDA); 2013 Mar
27 [accessed 2013 Apr 01]. [2 p]. Available:
http://www.fda.gov/NewsEvents/Newsroom/Pres
sAnnouncements/ucm345528.htm.



http://www.clinicaltrials.gov/ct2/show/NCT01930708
http://www.clinicaltrials.gov/ct2/show/NCT01930708
http://www.clinicaltrials.gov/ct2/show/NCT02090348
http://www.clinicaltrials.gov/ct2/show/NCT02090348
http://www.clinicaltrials.gov/ct2/show/NCT02090413
http://www.clinicaltrials.gov/ct2/show/NCT02090413
http://www.clinicaltrials.gov/ct2/show/NCT02047097NLM
http://www.clinicaltrials.gov/ct2/show/NCT02047097NLM
http://www.clinicaltrials.gov/ct2/show/NCT01838668
http://www.clinicaltrials.gov/ct2/show/NCT01838668
http://www.clinicaltrials.gov/ct2/show/NCT02125604
http://www.clinicaltrials.gov/ct2/show/NCT02125604
http://www.clinicaltrials.gov/ct2/show/NCT02097849
http://www.clinicaltrials.gov/ct2/show/NCT02097849
http://www.clinicaltrials.gov/ct2/show/NCT01903291
http://www.clinicaltrials.gov/ct2/show/NCT01903291
http://www.clinicaltrials.gov/ct2/show/NCT02117050
http://www.clinicaltrials.gov/ct2/show/NCT02117050
http://www.clinicaltrials.gov/ct2/show/NCT01945359
http://www.clinicaltrials.gov/ct2/show/NCT01945359
http://www.clinicaltrials.gov/ct2/show/NCT01911767
http://www.clinicaltrials.gov/ct2/show/NCT01911767
http://www.clinicaltrials.gov/ct2/show/NCT02099370
http://www.clinicaltrials.gov/ct2/show/NCT02099370
http://www.fda.gov/NewsEvents/Newsroom/PressAnnouncements/ucm345528.htm
http://www.fda.gov/NewsEvents/Newsroom/PressAnnouncements/ucm345528.htm

30.

3L

32.

33.

34.

35.

36.

Tecfidera pricing information. [internet]. Santa
Monica (CA): GoodRx, Inc. [accessed 2014 Jun
05]. [7 p]. Available:
http://www.goodrx.com/tecfidera.

ActiveAccess program. [internet]. Cambridge
(MA): Biogen Idec [accessed 2014 Jun 05]. [1 p].
Available:
http://www.biogenidec.com/activeaccess_progra
m.aspx?1D=11604.

Biogen Idec's Tecfidera captures the largest U.S.
neurologist-reported patient share among oral
disease-modifying Multiple Sclerosis therapies
ten months post-launch. [internet]. Burlington
(MA): PR Newswire Association LLC; 2014 Mar
19 [accessed 2014 Jun 05]. [2 p]. Available:
http://www.prnewswire.com/news-
releases/biogen-idecs-tecfidera-captures-the-
largest-us-neurologist-reported-patient-share-
among-oral-disease-modifying-multiple-
sclerosis-therapies-ten-months-post-launch-
250966181.html.

Mayo Clinic staff. Multiple sclerosis. Rochester
(MN): Mayo Foundation for Medical Education
and Research (MFMERY); 2012 Dec 15 [accessed
2013 Apr 12]. [9 p]. Available:
http://www.mayoclinic.com/health/multiple-
sclerosis/DS00188/.

National Institutes of Health (NIH). Multiple
sclerosis. In: PubMed Health [internet]. Bethesda
(MD): National Library of Medicine (U.S.); 2013
Sep 25 [accessed 2014 Jun 05]. [8 p]. Available:
http://www.ncbi.nlm.nih.gov/pubmedhealth/PMH
0001747/

National Institute of Neurological Disorders and
Stroke (NINDS). NINDS multiple sclerosis
information page. [internet]. Bethesda (MD):
National Institute of Neurological Disorders and
Stroke (NINDS), National Institutes of Health
(NIH); 2012 Aug 14 [accessed 2013 Apr 12]. [3
p]. Available:
http://www.ninds.nih.gov/disorders/multiple_scle
rosis/multiple_sclerosis.htm.

For people with relapsing MS. [internet]. New
York (NY): National Multiple Sclerosis Society
[accessed 2012 Mar 06]. [2 p]. Available:
http://www.nationalmssociety.org/about-
multiple-sclerosis/relapsing-ms/index.aspx.

40

37.

38.

39.

40.

41.

42,

43.

44,

What we know about secondary-progressive MS
(SPMS). [internet]. New York (NY): National
Multiple Sclerosis Society [accessed 2013 Oct
01]. [2 p]. Available:
http://www.nationalmssociety.org/about-
multiple-sclerosis/relapsing-ms/secondary-
progressive-ms-spms/index.aspx.

What we know about progressive-relapsing MS
(PRMS). [internet]. New York (NY): National
Multiple Sclerosis Society [accessed 2013 Jun
03]. [2 p]. Available:
http://www.nationalmssociety.org/about-
multiple-sclerosis/progressive-ms/progressive-
relapsing-ms/index.aspx.

FDA approves first oral drug to reduce MS
relapses. [internet]. Rockville (MD): U.S. Food
and Drug Administration (FDA); 2010 Sep 22
[accessed 2011 Mar 11]. [1 p]. Available:
http://www.fda.gov/NewsEvents/Newsroom/Pres
sAnnouncements/ucm226755.htm.

FDA approves new multiple sclerosis treatment
Aubagio. [internet]. Silver Spring (MD): U.S.
Food and Drug Administration (FDA); 2012 Sep
12 [accessed 2012 Sep 25]. [2 p]. Available:
http://www.fda.gov/NewsEvents/Newsroom/Pres
sAnnouncements/ucm319277.htm.

Oral laquinimod for multiple sclerosis granted
fast track status by FDA. In: Medical News
Today [internet]. Bexhill-on-Sea (UK):
MediLexicon International Ltd.; 2009 Feb 16
[accessed 2012 Nov 27]. [6 p]. Available:
http://www.medicalnewstoday.com/releases/1391

48.php.

Expert Commenter 410. (ECRI Institute, Health
Devices). Horizon Scanning Structured Comment
Form. HS1008 - Dimethyl fumarate (BG-12) for
treatment of relapsing-remitting multiple
sclerosis. 2013 Oct 16 [review date].

Expert Commenter 421. (ECRI Institute,
Technology Assessment). Horizon Scanning
Structured Comment Form. HS1008 - Dimethyl
fumarate (BG-12) for treatment of relapsing-
remitting multiple sclerosis. 2013 Oct 11 [review
date].

Expert Commenter 834. (External, Clinical).
Horizon Scanning Structured Comment Form.
HS1008 - Dimethyl fumarate (BG-12) for
treatment of relapsing-remitting multiple
sclerosis. 2013 Oct 15 [review date].


http://www.goodrx.com/tecfidera
http://www.biogenidec.com/activeaccess_program.aspx?ID=11604
http://www.biogenidec.com/activeaccess_program.aspx?ID=11604
http://www.prnewswire.com/news-releases/biogen-idecs-tecfidera-captures-the-largest-us-neurologist-reported-patient-share-among-oral-disease-modifying-multiple-sclerosis-therapies-ten-months-post-launch-250966181.html
http://www.prnewswire.com/news-releases/biogen-idecs-tecfidera-captures-the-largest-us-neurologist-reported-patient-share-among-oral-disease-modifying-multiple-sclerosis-therapies-ten-months-post-launch-250966181.html
http://www.prnewswire.com/news-releases/biogen-idecs-tecfidera-captures-the-largest-us-neurologist-reported-patient-share-among-oral-disease-modifying-multiple-sclerosis-therapies-ten-months-post-launch-250966181.html
http://www.prnewswire.com/news-releases/biogen-idecs-tecfidera-captures-the-largest-us-neurologist-reported-patient-share-among-oral-disease-modifying-multiple-sclerosis-therapies-ten-months-post-launch-250966181.html
http://www.prnewswire.com/news-releases/biogen-idecs-tecfidera-captures-the-largest-us-neurologist-reported-patient-share-among-oral-disease-modifying-multiple-sclerosis-therapies-ten-months-post-launch-250966181.html
http://www.prnewswire.com/news-releases/biogen-idecs-tecfidera-captures-the-largest-us-neurologist-reported-patient-share-among-oral-disease-modifying-multiple-sclerosis-therapies-ten-months-post-launch-250966181.html
http://www.mayoclinic.com/health/multiple-sclerosis/DS00188/
http://www.mayoclinic.com/health/multiple-sclerosis/DS00188/
http://www.ncbi.nlm.nih.gov/pubmedhealth/PMH0001747/
http://www.ncbi.nlm.nih.gov/pubmedhealth/PMH0001747/
http://www.ninds.nih.gov/disorders/multiple_sclerosis/multiple_sclerosis.htm
http://www.ninds.nih.gov/disorders/multiple_sclerosis/multiple_sclerosis.htm
http://www.nationalmssociety.org/about-multiple-sclerosis/relapsing-ms/index.aspx
http://www.nationalmssociety.org/about-multiple-sclerosis/relapsing-ms/index.aspx
http://www.nationalmssociety.org/about-multiple-sclerosis/relapsing-ms/secondary-progressive-ms-spms/index.aspx
http://www.nationalmssociety.org/about-multiple-sclerosis/relapsing-ms/secondary-progressive-ms-spms/index.aspx
http://www.nationalmssociety.org/about-multiple-sclerosis/relapsing-ms/secondary-progressive-ms-spms/index.aspx
http://www.nationalmssociety.org/about-multiple-sclerosis/progressive-ms/progressive-relapsing-ms/index.aspx
http://www.nationalmssociety.org/about-multiple-sclerosis/progressive-ms/progressive-relapsing-ms/index.aspx
http://www.nationalmssociety.org/about-multiple-sclerosis/progressive-ms/progressive-relapsing-ms/index.aspx
http://www.fda.gov/NewsEvents/Newsroom/PressAnnouncements/ucm226755.htm
http://www.fda.gov/NewsEvents/Newsroom/PressAnnouncements/ucm226755.htm
http://www.fda.gov/NewsEvents/Newsroom/PressAnnouncements/ucm319277.htm
http://www.fda.gov/NewsEvents/Newsroom/PressAnnouncements/ucm319277.htm
http://www.medicalnewstoday.com/releases/139148.php
http://www.medicalnewstoday.com/releases/139148.php

45,

46.

47.

48.

49,

50.

51.

52.

Expert Commenter 1197. (ECRI Institute,
Technology Assessment). Horizon Scanning
Structured Comment Form. HS1008 - Dimethyl
fumarate (BG-12) for treatment of relapsing-
remitting multiple sclerosis. 2013 Oct 17 [review
date].

Expert Commenter 1224. (External, Health
Systems/Administration). Horizon Scanning
Structured Comment Form. HS51008 - Dimethyl
fumarate (BG-12) for treatment of relapsing-
remitting multiple sclerosis. 2013 Oct 18 [review
date].

Expert Commenter 1245. (ECRI Institute,
Applied Solutions Group). Horizon Scanning
Structured Comment Form. HS1008 - Dimethyl
fumarate (BG-12) for treatment of relapsing-
remitting multiple sclerosis. 2013 Oct 25 [review
date].

The physician's guide to Gaucher disease.
Danbury (CT): National Organization for Rare
Disorders (NORD); 2013. 17 p. Also available:
http://nordphysicianguides.org/gaucher-disease/.

Pastores GM, Weinreb NJ, Aerts H, et al.
Therapeutic goals in the treatment of Gaucher
disease. Semin Hematol. 2004 Oct;41(4 Suppl
5):4-14. PMID: 15468045

Genzyme announces positive new data from two
phase 3 studies for oral eliglustat tartrate for
Gaucher disease. [internet]. Cambridge (MA):
Genzyme; 2013 Feb 15 [accessed 2013 Jul 25]. [7
p]. Available: http://news.genzyme.com/press-
release/genzyme-announces-positive-new-data-
two-phase-3-studies-oral-eliglustat-tartrate-
gauch.

Genzyme Corporation: eliglustat tartate (Genz-
112638). [internet]. Tucker (GA): National
Gaucher Foundation [accessed 2013 Jul 25]. [2
p]. Available:
http://www.gaucherdisease.org/genzyme_drug_in

formation2.php.

Genzyme. A study of eliglustat tartrate (Genz-
112638) in patients with Gaucher disease
(ENGAGE). In: ClinicalTrials.gov [internet].
Bethesda (MD): National Library of Medicine
(U.S.); 2000- [accessed 2013 Jul 25]. [4 p].
Available:
http://www.clinicaltrials.gov/ct2/show/NCT0089
1202 NLM Identifier: NCT00891202.

41

53.

54.

55.

56.

57.

58.

59.

60.

Genzyme. A study of eliglustat tartrate (Genz-
112638) in patients with Gaucher disease who
have reached therapeutic goals with enzyme
replacement therapy (ENCORE). In:
ClinicalTrials.gov [database online]. Bethesda
(MD): National Library of Medicine (U.S.);
2000- [accessed 2013 Jul 25]. [4 p]. Available:
http://www.clinicaltrials.gov/ct2/show/NCT0094
3111 NLM Identifier: NCT00943111.

Genzyme. A study of eliglustat tartrate (Genz-
112638) in patients with Gaucher disease to
evaluate once daily versus twice daily dosing
(EDGE). In: ClinicalTrials.gov [internet].
Bethesda (MD): National Library of Medicine
(U.S.); 2000- [accessed 2013 Jul 25]. [4 p].
Available:
http://www.clinicaltrials.gov/ct2/show/NCT0107
4944 NLM ldentifier: NCT01074944.

Genzyme. A study of the efficacy and safety of
eliglustat tartrate (Genz-112638) in type 1
Gaucher patients. In: Clinical Trials.gov [database
online]. Bethesda (MD): National Library of
Medicine (U.S.); 2000- [accessed 2013 Jul 25]. [5
p]. Available:
http://www.clinicaltrials.gov/ct2/show/NCT0035
8150 NLM Identifier: NCT00358150.

Gaucher disease - eliglustat tartrate. Manuf
Chem. 2011 Mar;82(3):20.

Zavesca home page. [internet]. Cambridge (MA):
Genzyme [accessed 2013 Jul 25]. [2 p].
Auvailable: http://www.zavesca.com/.

Expert Commenter 396. (ECRI Institute, Applied
Solutions Group). Horizon Scanning Structured
Comment Form. HS1870 - Eliglustat tartrate for
treatment of Gaucher's disease. 2013 Aug 26
[review date].

Expert Commenter 410. (ECRI Institute, Health
Devices). Horizon Scanning Structured Comment
Form. HS1870 - Eliglustat tartrate for treatment
of Gaucher's disease. 2013 Aug 26 [review date].

Expert Commenter 421. (ECRI Institute,
Technology Assessment). Horizon Scanning
Structured Comment Form. HS1870 - Eliglustat
tartrate for treatment of Gaucher's disease. 2013
Sep 3 [review date].

Expert Commenter 537. (External, Clinical).
Horizon Scanning Structured Comment Form.
HS1870 - Eliglustat tartrate for treatment of
Gaucher's disease. 2013 Aug 26 [review date].


http://nordphysicianguides.org/gaucher-disease/
http://www.gaucherdisease.org/genzyme_drug_information2.php
http://www.gaucherdisease.org/genzyme_drug_information2.php
http://www.clinicaltrials.gov/ct2/show/NCT00891202
http://www.clinicaltrials.gov/ct2/show/NCT00891202
http://www.clinicaltrials.gov/ct2/show/NCT00943111
http://www.clinicaltrials.gov/ct2/show/NCT00943111
http://www.clinicaltrials.gov/ct2/show/NCT01074944
http://www.clinicaltrials.gov/ct2/show/NCT01074944
http://www.clinicaltrials.gov/ct2/show/NCT00358150
http://www.clinicaltrials.gov/ct2/show/NCT00358150
http://www.zavesca.com/

62.

63.

64.

65.

66.

67.

68.

69.

70.

Expert Commenter 651. (External, Health
Systems/Administration). Horizon Scanning
Structured Comment Form. HS1870 - Eliglustat
tartrate for treatment of Gaucher's disease. 2013
Aug 23 [review date].

Expert Commenter 1026. (ECRI Institute,
Technology Assessment). Horizon Scanning
Structured Comment Form. HS1870 - Eliglustat
tartrate for treatment of Gaucher's disease. 2013
Sep 27 [review date].

Yutaka T, Okada S, Kato T, et al. Galactose 6-
sulfate sulfatase activity in Morquio syndrome.
Clin Chim Acta. 1982 Jul 1;122(2):169-80.
PMID: 6809361

GALNS. In: Genetics Home Reference [internet].
Bethesda (MD): National Library of Medicine
(U.S.); 2010 Jul 01 [accessed 2014 Apr 03]. [4 p].
Available: http://ghr.nlm.nih.gov/gene/GALNS.

Hendriksz CJ, Harmatz P, Beck M, et al. Review
of clinical presentation and diagnosis of
mucopolysaccharidosis IVA. Mol Genet Metab.
2013 Sep-Oct;110(1-2):54-64. Also available:
http://dx.doi.org/10.1016/j.ymgme.2013.04.002.
PMID: 23665161

Hendriksz CJ, AlJawad M, Berger KiI, et al.
Clinical overview and treatment options for non-
skeletal manifestations of mucopolysaccharidosis
type IVA. J Inherit Metab Dis. 2013
Mar;36(2):309-22. Also available:
http://dx.doi.org/10.1007/s10545-012-9459-0.
PMID: 22358740

Tomatsu S, Montano AM, Oikawa H, et al.
Mucopolysaccharidosis type IVA (Morquio A
disease): clinical review and current treatment.
Curr Pharm Biotechnol. 2011 Jun;12(6):931-45.
PMID: 21506915

Montano AM, Tomatsu S, Gottesman GS, et al.
International Morquio A registry: clinical
manifestation and natural course of Morquio A
disease. J Inherit Metab Dis. 2007 Apr;30(2):165-
74. Also available:
http://dx.doi.org/10.1007/s10545-007-0529-7.
PMID: 17347914

Vimizim (elosulfase alfa) injection, solution,
concentrate prescribing information. In:
DailyMed [internet]. Bethesda (MD): National
Library of Medicine (U.S.); 2014 Feb 01
[accessed 2014 Apr 11]. [12 p]. Available:
http://dailymed.nlm.nih.gov/dailymed/lookup.cfm

?setid=0caa2565-12b2-0ad0-1f9a-273e81c3d4cc.

42

71.

72.

73.

74.

75.

76.

BioMarin. Briefing document for the
Endocrinologic and Metabolic Drugs Advisory
Committee: Vimizim (elosulfase alfa) for the
treatment of mucopolysaccharidosis type IVA
(Morquio A syndrome). Rockville (MD): U.S.
Food and Drug Administration (FDA); 2013 Nov
19. 210 p. Also available:
http://www.fda.gov/downloads/advisorycommitte
es/committeesmeetingmaterials/drugs/endocrinol
ogicandmetabolicdrugsadvisorycommittee/ucm37

5127 .pdf.

European Medicines Agency (EMA). Summary
of opinion (initial authorisation): Vimizim
(elosulfase alfa). London: European Medicines
Agency (EMA); 2014 Feb 20. 2 p. Also available:
http://www.ema.europa.eu/docs/en_GB/documen
t_library/Summary_of opinion_-
Initial_authorisation/human/002779/WC500161

935.pdf.

Hendriksz CJ, Burton B, Fleming TR, et al.
Efficacy and safety of enzyme replacement
therapy with BMN 110 (elosulfase alfa) for
Morquio A syndrome (mucopolysaccharidosis
IVA): a phase 3 randomised placebo-controlled
study. J Inherit Metab Dis. 2014 May 9;Epub
ahead of print. Also available:
http://dx.doi.org/10.1007/s10545-014-9715-6.
PMID: 24810369

Hendriksz CJ, Vellodi A, Jones S, et al. A
multicenter, open-label, extension study to
evaluate the long-term efficacy and safety of
BMN110 in patients with mucopolysaccharidosis
IVA (MPS IVA, Morquio A syndrome). J Inherit
Metab Dis. 2013 Sep;36(2 suppl 1):S303.

Hendriksz C, Vellodi A, Jones S, et al. Long term
outcomes of a phase 1/2, multicenter, open-label,
dose-escalation study to evaluate the safety,
tolerability, and efficacy of BMN 110 in patients
with mucopolysaccharidosis IVA (Morquio A
syndrome). Mol Genet Metab. 2012
Feb;105(2):S35.

Jones S, Harmatz P, Bialer M, et al. Preliminary
findings evaluating safety and efficacy of
recombinant human Nacetylgalactosamine-6-
sulfatase (rhGALNS) in pediatric patients less
than 5 years of age with mucopolysaccharidosis
IVA (Morquio A syndrome, MPSIVA). J Inherit
Metab Dis. 2013 Sep;36(2 suppl 1):S304.



http://ghr.nlm.nih.gov/gene/GALNS
http://dx.doi.org/10.1016/j.ymgme.2013.04.002
http://dx.doi.org/10.1007/s10545-012-9459-0
http://dx.doi.org/10.1007/s10545-007-0529-7
http://dailymed.nlm.nih.gov/dailymed/lookup.cfm?setid=0caa2565-12b2-0ad0-1f9a-273e81c3d4cc
http://dailymed.nlm.nih.gov/dailymed/lookup.cfm?setid=0caa2565-12b2-0ad0-1f9a-273e81c3d4cc
http://www.fda.gov/downloads/advisorycommittees/committeesmeetingmaterials/drugs/endocrinologicandmetabolicdrugsadvisorycommittee/ucm375127.pdf
http://www.fda.gov/downloads/advisorycommittees/committeesmeetingmaterials/drugs/endocrinologicandmetabolicdrugsadvisorycommittee/ucm375127.pdf
http://www.fda.gov/downloads/advisorycommittees/committeesmeetingmaterials/drugs/endocrinologicandmetabolicdrugsadvisorycommittee/ucm375127.pdf
http://www.fda.gov/downloads/advisorycommittees/committeesmeetingmaterials/drugs/endocrinologicandmetabolicdrugsadvisorycommittee/ucm375127.pdf
http://www.ema.europa.eu/docs/en_GB/document_library/Summary_of_opinion_-_Initial_authorisation/human/002779/WC500161935.pdf
http://www.ema.europa.eu/docs/en_GB/document_library/Summary_of_opinion_-_Initial_authorisation/human/002779/WC500161935.pdf
http://www.ema.europa.eu/docs/en_GB/document_library/Summary_of_opinion_-_Initial_authorisation/human/002779/WC500161935.pdf
http://www.ema.europa.eu/docs/en_GB/document_library/Summary_of_opinion_-_Initial_authorisation/human/002779/WC500161935.pdf
http://dx.doi.org/10.1007/s10545-014-9715-6

77.

78.

79.

80.

81.

82.

83.

BioMarin Pharmaceutical. Long-term efficacy
and safety extension study of BMN 110 in
patients with Mucopolysaccharidosis IVA
(Morquio A Syndrome). In: Clinical Trials.gov
[database online]. Bethesda (MD): National
Library of Medicine (U.S.); 2014 Apr 22
[accessed 2014 Jun 04]. [5 p]. Available:
http://clinicaltrials.gov/ct2/show/NCT01415427.

BioMarin Pharmaceutical. Efficacy and safety
study of BMN 110 for Morquio A Syndrome
patients who have limited ambulation. In:
ClinicalTrials.gov [database online]. Bethesda
(MD): National Library of Medicine (U.S.); 2013
Dec 20 [accessed 2014 Jun 05]. [5 p]. Available:
http://clinicaltrials.gov/ct2/show/NCT01697319
NLM ldentifier: NCT01697319.

BioMarin Pharmaceutical. A study to evaluate the
long-term efficacy and safety of BMN 110 in
patients with mucopolysaccharidosis IVA
(Morquio A Syndrome). In: ClinicalTrials.gov
[database online]. Bethesda (MD): National
Library of Medicine (U.S.); 2013 Jul 26

[accessed 2014 Jun 05]. [4 p]. Available:
http://clinicaltrials.gov/ct2/show/NCT01242111
NLM Identifier: NCT01242111.

BioMarin Pharmaceutical. Safety and exercise
study of BMN 110 for Morquio A Syndrome. In:
ClinicalTrials.gov [database online]. Bethesda
(MD): National Library of Medicine (U.S.); 2012
Aug 28 [accessed 2014 Jun 05]. [5 p]. Available:
http://clinicaltrials.gov/ct2/show/NCT01609062
NLM ldentifier: NCT01609062.

BioMarin Pharmaceutical. Study of BMN 110 in
pediatric patients < 5 years of age with
mucopolysaccharidosis IVA (Morquio A
Syndrome). In: ClinicalTrials.gov [database
online]. Bethesda (MD): National Library of
Medicine (U.S.); 2012 Aug 08 [accessed 2014
Jun 05]. [4 p]. Available:
http://clinicaltrials.gov/ct2/show/NCT01515956
NLM ldentifier: NCT01515956.

FDA approves Vimizim to treat rare congenital
enzyme disorder. [internet]. Silver Spring (MD):
U.S. Food and Drug Administration (FDA); 2014
Feb 14 [accessed 2014 Jun 05]. [1 p]. Available:
http://www.fda.gov/NewsEvents/Newsroom/Pres
sAnnouncements/ucm386008.htm.

Learn how BioMarin Patient and Physician
Support (BPPS) can help you start therapy with
Vimizim. [internet]. Novato (CA): BioMarin
Pharmaceutical Inc. [accessed 2014 Jun 17]. [2
p]. Available: http://www.vimizim.com/getting-
started/.

43

84.

85.

86.

87.

88.

89.

90.

91.

92.

BioMarin's newly approved orphan drug Vimizim
priced at USD380,000 per year. Englewood
(CO): IHS Global Insight; 2014 Feb 19. 1 p.

BioMarin announces first quarter 2014 financial
results and VIMZIN(TM) launch progress.
[internet]. San Rafael (CA): BioMarin
Pharmaceutical Inc.; 2014 May 01 [accessed
2014 Jun 05]. [9 p]. Available:
http://investors.bmrn.com/releasedetail.cfm?Rele
aselD=844679.

Solanki GA, Martin KW, Theroux MC, et al.
Spinal involvement in mucopolysaccharidosis
IVA (Morquio-Brailsford or Morquio A
syndrome): presentation, diagnosis and
management. J Inherit Metab Dis. 2013
Mar;36(2):339-55. PMID: 23385297

Algahim MF, Almassi GH. Current and emerging
management options for patients with Morquio A
syndrome. Ther Clin Risk Manag. 2013;9(1):45-
53. Also available:
http://www.dovepress.com/getfile.php?fileID=15
163.

Expert Commenter 410. (ECRI Institute, Health
Devices). Horizon Scanning Structured Comment
Form. HS871 - N-acetylgalactosamine 6-sulfatase
(GALNS) for treatment of Morquio syndrome.
2014 May 3 [review date].

Expert Commenter 427. (ECRI Institute,
Technology Assessment). Horizon Scanning
Structured Comment Form. HS871 - N-
acetylgalactosamine 6-sulfatase (GALNS) for
treatment of Morquio syndrome. 2014 May 8
[review date].

Expert Commenter 750. (External, Clinical).
Horizon Scanning Structured Comment Form.
HS871 - N-acetylgalactosamine 6-sulfatase
(GALNS) for treatment of Morquio syndrome.
2014 May 2 [review date].

Expert Commenter 1015. (ECIR Institute,
Applied Solutions Group). Horizon Scanning
Structured Comment Form. HS871 - N-
acetylgalactosamine 6-sulfatase (GALNS) for
treatment of Morquio syndrome. 2014 May 12
[review date].

Expert Commenter 1192. (ECRI Institute,
Technology Assessment). Horizon Scanning
Structured Comment Form. HS871 - N-
acetylgalactosamine 6-sulfatase (GALNS) for
treatment of Morquio syndrome. 2014 May 8
[review date].


http://clinicaltrials.gov/ct2/show/NCT01415427
http://clinicaltrials.gov/ct2/show/NCT01697319
http://clinicaltrials.gov/ct2/show/NCT01242111
http://clinicaltrials.gov/ct2/show/NCT01609062
http://clinicaltrials.gov/ct2/show/NCT01515956
http://www.fda.gov/NewsEvents/Newsroom/PressAnnouncements/ucm386008.htm
http://www.fda.gov/NewsEvents/Newsroom/PressAnnouncements/ucm386008.htm
http://www.vimizim.com/getting-started/
http://www.vimizim.com/getting-started/
http://investors.bmrn.com/releasedetail.cfm?ReleaseID=844679
http://investors.bmrn.com/releasedetail.cfm?ReleaseID=844679
http://www.dovepress.com/getfile.php?fileID=15163
http://www.dovepress.com/getfile.php?fileID=15163

93.

94,

95.

96.

97.

98.

99.

100.

101.

Expert Commenter 1261. (External,
Research/Scientific/Technical). Horizon
Scanning Structured Comment Form. HS871 - N-
acetylgalactosamine 6-sulfatase (GALNS) for
treatment of Morquio syndrome. 2014 May 7
[review date].

Tepel M, Aspelin P, Lameire N. Contrast-induced
nephropathy: a clinical and evidence-based
approach. Circulation. 2006 Apr
11;113(14):1799-806. PMID: 16606801

Solomon R, Dauerman HL. Contrast-induced
acute kidney injury. Circulation. 2010 Dec
7;122(23):2451-5. PMID: 21135373

Perrin T, Descombes E, Cook S. Contrast-
induced nephropathy in invasive cardiology.
Swiss Med Wkly. 2012 Jun 19;142:w13608.
PMID: 22714555

RenalGuard therapy. [internet]. Milford (MA):
PLC Medical Systems, Inc. [accessed 2013 Aug
09]. [2 p]. Available:
http://www.plcmed.com/renalguard/renalguard-

therapy.

Briguori C, Visconti G, Focaccio A, et al. Renal
insufficiency after contrast media administration
trial 1l (REMEDIAL 11): RenalGuard System in
high-risk patients for contrast-induced acute
kidney injury. Circulation. 2011 Sep
13;124(11):1260-9. PMID: 21844075

How RenalGuard works. [internet]. Milford
(MA): PLC Medical Systems, Inc. [accessed
2013 Aug 09]. [2 p]. Available:
http://www.plcmed.com/renalguard/how-

renalguard-works.

PLC Medical Systems, Inc. Evaluation of
RenalGuard system to reduce the incidence of
contrast induced nephropathy in at-risk patients
(CIN-RG). In: ClinicalTrials.gov [database
online]. Bethesda (MD): National Library of
Medicine (U.S.); 2000- [accessed 2013 Aug 09].
[4 p]. Available:
http://www.clinicaltrials.gov/ct2/show/NCT0145
6013 NLM Identifier: NCT01456013.

Tel-Aviv Sourasky Medical Center. The effect of
the forced diuresis with matched hydration in
reducing acute kidney injury during TAVI
(REDUCE-AKI). In: Clinical Trials.gov [database
online]. Bethesda (MD): National Library of
Medicine (U.S.); 2000- [accessed 2013 Aug 09].
[4 p]. Available:
http://www.clinicaltrials.gov/ct2/show/NCT0186
6800 NLM Identifier: NCT01866800.

44

102.

103.

104.

105.

106.

107.

108.

Hospital Sao Lucas da PUCRS. RenalGuard
system for prevention of contrast induced
nephropathy (REPRECIN). In: ClinicalTrials.gov
[database online]. Bethesda (MD): National
Library of Medicine (U.S.); 2000- [accessed 2014
Jun 17]. [3 p]. Available:
http://www.clinicaltrials.gov/ct2/show/NCT0202
9820 NLM Identifier: NCT02029820.

Tel-Aviv Sourasky Medical Center. The use of
Renal Guard system in patients undergoing CRT
implantation. In: ClinicalTrials.gov [database
online]. Bethesda (MD): National Library of
Medicine (U.S.); 2000- [accessed 2014 Jun 17].
[3 p]. Available:
http://www.clinicaltrials.gov/ct2/show/NCT0193
6142 NLM Identifier: NCT01936142.

Clinica Mediterranea. RenalGuard system and
contrast media (REMEDIAL II). In:
ClinicalTrials.gov [database online]. Bethesda
(MD): National Library of Medicine (U.S.);
2000- [accessed 2013 Aug 09]. [5 p]. Available:
http://www.clinicaltrials.gov/ct2/show/NCT0109
8032 NLM Identifier: NCT01098032.

Centro Cardiologico Monzino. Induced diuresis
with matched hydration compared to standard
hydration for contrast induced nephropathy (CIN)
prevention (MYTHOS). In: ClinicalTrials.gov
[database online]. Bethesda (MD): National
Library of Medicine (U.S.); 2000- [accessed 2013
Aug 09]. [4 p]. Available:
http://www.clinicaltrials.gov/ct2/show/NCT0070
2728 NLM Identifier: NCT00702728.

Marenzi G, Ferrari C, Marana I, et al. Prevention
of contrast nephropathy by furosemide with
matched hydration: the MYTHOS (induced
diuresis with matched hydration compared to
standard hydration for contrast induced
nephropathy prevention) trial. JACC Cardiovasc
Interv. 2012 Jan;5(1):90-7. PMID: 22230154

Overview/history. [internet]. Milford (MA): PLC
Medical Systems, Inc. [accessed 2013 Aug 09].
[1 p]. Available:
http://www.plcmed.com/company-info/overview-

history.

PLC Systems receives CE mark approval for

RenalGuard. Milford (MA): PLC Medical

Systems, Inc.; 2007 Dec 21. 3 p. Also available:

http://content.stockpr.com/_news/plcmed/2007-

12-

21 _PLC_Systems_Receives CE_Mark_Approval
for_RenalGua 1694.pdf.



http://www.plcmed.com/renalguard/renalguard-therapy
http://www.plcmed.com/renalguard/renalguard-therapy
http://www.plcmed.com/renalguard/how-renalguard-works
http://www.plcmed.com/renalguard/how-renalguard-works
http://www.clinicaltrials.gov/ct2/show/NCT01456013
http://www.clinicaltrials.gov/ct2/show/NCT01456013
http://www.clinicaltrials.gov/ct2/show/NCT01866800
http://www.clinicaltrials.gov/ct2/show/NCT01866800
http://www.clinicaltrials.gov/ct2/show/NCT02029820
http://www.clinicaltrials.gov/ct2/show/NCT02029820
http://www.clinicaltrials.gov/ct2/show/NCT01936142
http://www.clinicaltrials.gov/ct2/show/NCT01936142
http://www.clinicaltrials.gov/ct2/show/NCT01098032
http://www.clinicaltrials.gov/ct2/show/NCT01098032
http://www.clinicaltrials.gov/ct2/show/NCT00702728
http://www.clinicaltrials.gov/ct2/show/NCT00702728
http://www.plcmed.com/company-info/overview-history
http://www.plcmed.com/company-info/overview-history
http://content.stockpr.com/_news/plcmed/2007-12-21_PLC_Systems_Receives_CE_Mark_Approval_for_RenalGua_1694.pdf
http://content.stockpr.com/_news/plcmed/2007-12-21_PLC_Systems_Receives_CE_Mark_Approval_for_RenalGua_1694.pdf
http://content.stockpr.com/_news/plcmed/2007-12-21_PLC_Systems_Receives_CE_Mark_Approval_for_RenalGua_1694.pdf
http://content.stockpr.com/_news/plcmed/2007-12-21_PLC_Systems_Receives_CE_Mark_Approval_for_RenalGua_1694.pdf

109.

110.

111.

112.

113.

114.

115.

116.

117.

118.

PLC Systems reports first quarter 2014 financial
results. [internet]. Milford (MA): PLC Systems
Inc.; 2014 May 15 [accessed 2014 Jun 17]. [4 p].
Available: http://www.plcmed.com/media-
center/company-news?detail=2934.

PLC Systems proposes series of business
transactions designed to preserve value for
shareholders. [internet]. Milford (MA): PLC
Systems Inc.; 2014 May 14 [accessed 2014 Jun
17]. [3 p]. Available:
http://www.plcmed.com/media-center/company-
news?detail=2924.

Expert Commenter 421. (ECRI Institute,
Technology Assessment). Horizon Scanning
Structured Comment Form. HS1559 -
RenalGuard for prevention of contrast-induced
nephropathy. 2013 Oct 1 [review date].

Expert Commenter 423. (ECRI Institute,
Technology Assessment). Horizon Scanning
Structured Comment Form. HS1559 -
RenalGuard for prevention of contrast-induced
nephropathy. 2013 Sep 30 [review date].

Expert Commenter 537. (External, Clinical).
Horizon Scanning Structured Comment Form.
HS1559 - RenalGuard for prevention of contrast-
induced nephropathy. 2013 Oct 15 [review date].

Expert Commenter 657. (External, Health
Systems/Administration). Horizon Scanning
Structured Comment Form. HS1559 -
RenalGuard for prevention of contrast-induced
nephropathy. 2013 Oct 15 [review date].

Expert Commenter 1245. (ECRI Institute,
Applied Solutions Group). Horizon Scanning
Structured Comment Form. HS1559 -
RenalGuard for prevention of contrast-induced
nephropathy. 2013 Oct 8 [review date].

Expert Commenter 1253. (ECRI Institute, Health
Devices). Horizon Scanning Structured Comment
Form. HS1424 - RenalGuard for prevention of
contrast-induced nephropathy. 2013 Sep 27
[review date].

Jankov li MR, Jovanovic V, Nikolic L, et al.
Corneal collagen cross-linking. Middle East Afr J
Ophthalmol. 2010 Jan;17(1):21-7. PMID:
20543933

Keratoconus. In: PubMed Health [internet].
Bethesda (MD): National Library of Medicine
(U.S.); 2012 Sep 18 [accessed 2012 Dec 05]. [3
p]. Available:
http://www.ncbi.nlm.nih.gov/pubmedhealth/PMH

0002008/.

45

119.

120.

121.

122.

123.

124.

125.

126.

127.

128.

Rubinfeld RS, Rabinowitz YS. CXL with the
epithelium on or off: which is better? Cataract
Refract Surg Today. 2012 May:1-5.

Rubinfield RS, Trattler WB, Talamo JH, et al.
Comparative evaluation of epithelium-on vs.
epithelium-off corneal collagen crosslinking
[poster abstract]. In: Refractory Surgery 2011,
The International Society of Refractive Surgery
(ISRS) Annual Meeting; 2011 Oct 21-22;
Orlando (FL).

Cross-linking science. [internet]. Waltham (MA):
Avedro, Inc.; [accessed 2013 Mar 13]. [1 p].
Available: http://www.avedro.com/cross-linking-
science.

Avedro announces FDA submission for corneal
cross-linking. [internet]. Waltham (MA): Avedro,
Inc.; 2012 Mar 08 [accessed 2013 Mar 14]. [2 p].

Available: http://avedro.com.

Greenstein SA, Hersh PS. Characteristics
influencing outcomes of corneal collagen
crosslinking for keratoconus and ectasia:
Implications for patient selection. J Cataract
Refract Surg. August 2013;39(8):1133-40. Also
available:
http://dx.doi.org/10.1016/j.jcrs.2013.06.007.

Brooks NO, Greenstein S, Fry K, et al. Patient
subjective visual function after corneal collagen
crosslinking for keratoconus and corneal ectasia.
J Cataract Refract Surg. 2012 Apr;38(4):615-9.
PMID: 22342006

Greenstein SA, Fry KL, Hersh MJ, et al. Higher-
order aberrations after corneal collagen
crosslinking for keratoconus and corneal ectasia.
J Cataract Refract Surg. 2012 Feb;38(2):292-302.
PMID: 22322165

Greenstein SA, Fry KL, Hersh PS. Effect of
topographic cone location on outcomes of corneal
collagen cross-linking for keratoconus and
corneal ectasia. J Refract Surg. 2012
Jun;28(6):397-405. PMID: 22692521

Greenstein SA, Fry KL, Hersh PS. Corneal
topography indices after corneal collagen
crosslinking for keratoconus and corneal ectasia:
one-year results. J Cataract Refract Surg. 2011
Jul;37(7):1282-90. PMID: 21700105

Hersh PS, Greenstein SA, Fry KL. Corneal
collagen crosslinking for keratoconus and corneal
ectasia: one-year results. J Cataract Refract Surg.
2011 Jan;37(1):149-60. PMID: 21183110



http://www.plcmed.com/media-center/company-news?detail=2934
http://www.plcmed.com/media-center/company-news?detail=2934
http://www.plcmed.com/media-center/company-news?detail=2924
http://www.plcmed.com/media-center/company-news?detail=2924
http://www.ncbi.nlm.nih.gov/pubmedhealth/PMH0002008/
http://www.ncbi.nlm.nih.gov/pubmedhealth/PMH0002008/
http://www.avedro.com/cross-linking-science
http://www.avedro.com/cross-linking-science
http://avedro.com/
http://dx.doi.org/10.1016/j.jcrs.2013.06.007

129.

130.

131.

132.

133.

134.

135.

136.

137.

Jory D, Hafezi F. Corneal collagen crosslinking
(CXL) FAQ:s. [internet]. Global Keratoconus
Foundation; 2011 May 23 [accessed 2013 May
17]. [6 p]. Available:
http://kcglobal.org/content/view/11/25/.

Craig JA. Photochemical corneal collagen cross-
linkage using riboflavin and ultraviolet A for
keratoconus: a systematic review. York (UK):
York Health Economics Consortium (YHEC),
National Institute for Clinical Excellence (NICE);
2012 Jul 3. 244 p. Also available:
http://www.nice.org.uk/nicemedia/live/12119/447

26/44726.pdf.

Avedro announces FDA priority review status for
corneal cross-linking new drug application.
[internet]. Waltham (MA): Avedro Inc.; 2013
Nov 25 [accessed 2013 Dec 10]. [2 p]. Available:
http://www.avedro.com/WP/wp-
content/uploads/2013/11/Media-Release-

11.25.13.pdf.
Avedro announces receipt of complete response

letter from FDA for corneal cross-linking NDA.
Waltham (MA): Avedro, Inc.; 2014 Mar 18. 1 p.

Chew J. Strengthen cornea in 11 minutes. In: The
Straits Times [internet]. Singapore: Singapore
Press Holdings Ltd. Co.; 2012 May 03 [accessed
2013 Mar 14]. [2 p]. Available:
http://www.straitstimes.com.

Expert Commenter 755. (External, Clinical).
Horizon Scanning Structured Comment Form.
HS1186 - Corneal collagen cross-linking for
treatment of progressive keratoconus. 2014 Apr
25 [review date].

Expert Commenter 1192. (ECRI Institute,
Technology Assessment). Horizon Scanning
Structured Comment Form. HS1186 - Corneal
collagen cross-linking for treatment of
progressive keratoconus. 2014 May 6 [review
date].

Expert Commenter 1252. (ECRI Institute,
Technology Assessment). Horizon Scanning
Structured Comment Form. HS51186 - Corneal
collagen cross-linking for treatment of
progressive keratoconus. 2014 Apr 30 [review
date].

Expert Commenter 1170. (ECRI Institute,
Applied Solutions Group). Horizon Scanning
Structured Comment Form. H51186 - Corneal
collagen cross-linking for treatment of
progressive keratoconus. 2014 May 6 [review
date].

46

138.

139.

140.

141.

142.

143.

144,

145.

146.

Expert Commenter 428. (ECRI Institute,
Technology Assessment). Horizon Scanning
Structured Comment Form. HS1186 - Corneal
collagen cross-linking for treatment of
progressive keratoconus. 2014 Apr 29 [review
date].

Expert Commenter 935. (External,
Research/Scientific/Technical). Horizon
Scanning Structured Comment Form. HS1186 -
Corneal collagen cross-linking for treatment of
progressive keratoconus. 2014 May 8 [review
date].

Schneider EW, Johnson MW. Emerging
nonsurgical methods for the treatment of
vitreomacular adhesion: a review. Clin
Ophthalmol. 2011;5:1151-65. PMID: 21887098

Bhisitkul RB. Anticipation for enzymatic
vitreolysis. Br J Ophthalmol. 2001 Jan;85(1):1-2.
Also available: http://bjo.bmj.com/content/85/1/1.
PMID: 11133700

de Smet MD, Valmaggia C, Zarranz-Ventura J, et
al. Microplasmin: ex vivo characterization of its
activity in porcine vitreous. Invest Ophthalmol
Vis Sci. 2009 Feb;50(2):814-9. Also available:
http://www.iovs.org/content/50/2/814.full. PMID:
18806295

Williams GA. Enzymatic vitreolysis for retinal
disorders. Rev Ophthalmol. 2008 May 1;15(5).

U.S. FDA approves ThromboGenics' Jetrea
(ocriplasmin) for the treatment of symptomatic
vitreomacular adhesion (VMA). [internet].
Leuven (Belgium): ThromboGenics; 2012 Oct 18
[accessed 2012 Nov 16]. [4 p]. Available:
http://thrombogenics.com/content/us-fda-
approves-thrombogenics%E2%80%99-
jetrea%C2%AE-ocriplasmin-treatment-

symptomatic-vitreomacular-0.

Jetrea (ocriplasmin) Intravitreal Injection, 2.5
mg/mL prescribing information. Iselin (NJ):
ThromboGenics, Inc.; 2012 Oct. 4 p. Also
available:
http://jetrea.com/JETREAPrescribinglnformation.

pdf.

Intravitreal injection. [internet]. Philadelphia
(PA): Mid Atlantic Retina and MedNet
Technologies, Inc. [accessed 2011 Jan 11]. [2 p].
Available:
http://www.midatlanticretina.com/intravitreal-

injection.php.



http://kcglobal.org/content/view/11/25/
http://www.nice.org.uk/nicemedia/live/12119/44726/44726.pdf
http://www.nice.org.uk/nicemedia/live/12119/44726/44726.pdf
http://www.avedro.com/WP/wp-content/uploads/2013/11/Media-Release-11.25.13.pdf
http://www.avedro.com/WP/wp-content/uploads/2013/11/Media-Release-11.25.13.pdf
http://www.avedro.com/WP/wp-content/uploads/2013/11/Media-Release-11.25.13.pdf
http://www.straitstimes.com/
http://bjo.bmj.com/content/85/1/1
http://www.iovs.org/content/50/2/814.full
http://thrombogenics.com/content/us-fda-approves-thrombogenics%E2%80%99-jetrea%C2%AE-ocriplasmin-treatment-symptomatic-vitreomacular-0
http://thrombogenics.com/content/us-fda-approves-thrombogenics%E2%80%99-jetrea%C2%AE-ocriplasmin-treatment-symptomatic-vitreomacular-0
http://thrombogenics.com/content/us-fda-approves-thrombogenics%E2%80%99-jetrea%C2%AE-ocriplasmin-treatment-symptomatic-vitreomacular-0
http://thrombogenics.com/content/us-fda-approves-thrombogenics%E2%80%99-jetrea%C2%AE-ocriplasmin-treatment-symptomatic-vitreomacular-0
http://jetrea.com/JETREAPrescribingInformation.pdf
http://jetrea.com/JETREAPrescribingInformation.pdf
http://www.midatlanticretina.com/intravitreal-injection.php
http://www.midatlanticretina.com/intravitreal-injection.php

147.

148.

149.

150.

151.

152.

153.

154.

Stalmans P, Benz MS, Gandorfer A, et al.
Enzymatic vitreolysis with ocriplasmin for
vitreomacular traction and macular holes. N Engl
J Med. 2012 Aug 16;367(7):606-15. Also
available:
http://www.nejm.org/doi/pdf/10.1056/NEJMoall
10823. PMID: 22894573

ThromboGenics presents positive pooled results
from the MIVITRUST phase Il program,
confirming microplasmin's potential to transform
the treatment of retinal disorders. [internet].
Leuven (Belgium): ThromboGenics NV; 2010
Sep 06 [accessed 2011 Aug 15]. [4 p]. Available:
http://thrombogenics.com/wp-
content/uploads/documents/10_THR_16Micropla
sminPooledResults FINAL EN.pdf.

ThromboGenics confirms JETREA US launch
date of Monday January 14, 2013. [internet].
Leuven (Belgium): ThromboGenics; 2013 Jan 04
[accessed 2013 Jun 11]. [2 p]. Available:
http://thrombogenics.com/content/thrombogenics
-confirms-jetrea%C2%AE-us-launch-date-
monday-january-14th-2013.

U.S. Food and Drug Administration (FDA). FDA
approves Jetrea for symptomatic vitreomacular
adhesion in the eyes. [internet]. Silver Spring
(MD): U.S. Food and Drug Administration
(FDA); 2012 Oct 18 [accessed 2012 Oct 24]. [2
p]. Available:
http://www.fda.gov/NewsEvents/Newsroom/Pres
sAnnouncements/ucm324369.htm.

Jetrea pricing info. [internet]. Santa Monica
(CA): GoodRx, Inc. [accessed 2014 Jun 17]. [7
p]. Available: http://www.goodrx.com/jetrea.

Aetna, Inc. Clinical policy bulletin: ocriplasmin
Jetrea. Number: 0848. [internet]. Hartford (CT):
Aetna, Inc.; 2013 May 31 [accessed 2013 Aug
01]. [7 p]. Available:
http://www.aetna.com/cpb/medical/data/800 899/
0848.html.

Blue Cross and Blue Shield of Alabama.
Ocriplasmin for symptomatic vitreomacular
adhesion. [internet]. East Birmingham (AL): Blue
Cross and Blue Shield of Alabama; 2013 Aug 01
[accessed 2013 Sep 24]. [6 p]. Available:
https://www.bcbsal.org/.

CIGNA Corporation. Ocriplasmin (JETREA).
Coverage policy number: 1310. Bloomfield (CT):
CIGNA Corporation; 2013 Jul 15. 4 p. Also
available:
https://cignaforhcp.cigna.com/public/content/pdf/
coveragePolicies/pharmacy/ph 1310 coveragepo
sitioncriteria_Jetrea.pdf.

47

155.

156.

157.

158.

159.

160.

161.

162.

163.

Humana, Inc. Jetrea (ocriplasmin). Louisville
(KY): Humana, Inc.; 2013 Apr 24. 4 p. Also
available: http://www.humana.com.

ThromboGenics' board announces decision to
explore strategic opinions for the company.
[internet]. Leuven (Belgium): ThromboGenics;
2014 Feb 24 [accessed 2014 Jun 17]. [3 p].
Available:
http://thrombogenics.com/sites/default/files/uploa
d/news/THR_ 14 Strateqic%200ptions FINAL.p
df.

Baigorri M, Kelley T, Kirchfeld A. Novartis to
Shire said to weigh bids for ThromboGenics.
[internet]. Bloomberg L.P.; 2014 Apr 14
[accessed 2014 Jun 17]. [3 p]. Available:
http://www.bloomberg.com/news/2014-04-
14/novartis-to-shire-said-to-weigh-bids-for-
thrombogenics.html.

Stalmans P. Management and intervention
strategies for symptomatic vitreomacular
adhesions. Retinal Physician. 2011 May. Also
available:
http://www.retinalphysician.com/articleviewer.as
px?articlelD=105651.

Symptomatic vitreomacular adhesion (VMA):
diagnosis, pathologic implications, and
management. Retina Today. 2011 Jul-
Aug;(Suppl):1-16. Also available:
http://bmctoday.net/retinatoday/pdfs/0811 supp.p
df.

Expert Commenter 403. (ECRI Institute, Applied
Solutions Group). Horizon Scanning Structured
Comment Form. HS420 - Recombinant human
microplasmin injection for treatment of focal
vitreomacular adhesion. 2013 Oct 15 [review
date].

Expert Commenter 428. (ECRI Institute,
Technology Assessment). Horizon Scanning
Structured Comment Form. HS420 -
Recombinant human microplasmin injection for
treatment of focal vitreomacular adhesion. 2013
Oct 11 [review date].

Expert Commenter 651. (External, Clinical).
Horizon Scanning Structured Comment Form.
HS420 - Recombinant human microplasmin
injection for treatment of focal vitreomacular
adhesion. 2013 Oct 28 [review date].

Expert Commenter 658. (External, Health
Systems/Administration). Horizon Scanning
Structured Comment Form. HS420 -
Recombinant human microplasmin injection for
treatment of focal vitreomacular adhesion. 2013
Oct 25 [review date].


http://www.nejm.org/doi/pdf/10.1056/NEJMoa1110823
http://www.nejm.org/doi/pdf/10.1056/NEJMoa1110823
http://thrombogenics.com/wp-content/uploads/documents/10_THR_16MicroplasminPooledResults_FINAL_EN.pdf
http://thrombogenics.com/wp-content/uploads/documents/10_THR_16MicroplasminPooledResults_FINAL_EN.pdf
http://thrombogenics.com/wp-content/uploads/documents/10_THR_16MicroplasminPooledResults_FINAL_EN.pdf
http://thrombogenics.com/content/thrombogenics-confirms-jetrea%C2%AE-us-launch-date-monday-january-14th-2013
http://thrombogenics.com/content/thrombogenics-confirms-jetrea%C2%AE-us-launch-date-monday-january-14th-2013
http://thrombogenics.com/content/thrombogenics-confirms-jetrea%C2%AE-us-launch-date-monday-january-14th-2013
http://www.fda.gov/NewsEvents/Newsroom/PressAnnouncements/ucm324369.htm
http://www.fda.gov/NewsEvents/Newsroom/PressAnnouncements/ucm324369.htm
http://www.goodrx.com/jetrea
http://www.aetna.com/cpb/medical/data/800_899/0848.html
http://www.aetna.com/cpb/medical/data/800_899/0848.html
https://www.bcbsal.org/
https://cignaforhcp.cigna.com/public/content/pdf/coveragePolicies/pharmacy/ph_1310_coveragepositioncriteria_Jetrea.pdf
https://cignaforhcp.cigna.com/public/content/pdf/coveragePolicies/pharmacy/ph_1310_coveragepositioncriteria_Jetrea.pdf
https://cignaforhcp.cigna.com/public/content/pdf/coveragePolicies/pharmacy/ph_1310_coveragepositioncriteria_Jetrea.pdf
http://www.humana.com/
http://thrombogenics.com/sites/default/files/upload/news/THR_14_Strategic%20Options_FINAL.pdf
http://thrombogenics.com/sites/default/files/upload/news/THR_14_Strategic%20Options_FINAL.pdf
http://thrombogenics.com/sites/default/files/upload/news/THR_14_Strategic%20Options_FINAL.pdf
http://www.bloomberg.com/news/2014-04-14/novartis-to-shire-said-to-weigh-bids-for-thrombogenics.html
http://www.bloomberg.com/news/2014-04-14/novartis-to-shire-said-to-weigh-bids-for-thrombogenics.html
http://www.bloomberg.com/news/2014-04-14/novartis-to-shire-said-to-weigh-bids-for-thrombogenics.html
http://www.retinalphysician.com/articleviewer.aspx?articleID=105651
http://www.retinalphysician.com/articleviewer.aspx?articleID=105651
http://bmctoday.net/retinatoday/pdfs/0811_supp.pdf
http://bmctoday.net/retinatoday/pdfs/0811_supp.pdf

164.

165.

166.

167.

168.

169.

170.

171.

172.

173.

Expert Commenter 1192. (ECRI Institute,
Technology Assessment). Horizon Scanning
Structured Comment Form. HS420 -
Recombinant human microplasmin injection for
treatment of focal vitreomacular adhesion. 2013
Oct 15 [review date].

Expert Commenter 1245. (ECRI Institute,
Applied Solutions Group). Horizon Scanning
Structured Comment Form. HS420 -
Recombinant human microplasmin injection for
treatment of focal vitreomacular adhesion. 2013
Oct 25 [review date].

Amblyopia. In: MedlinePlus [internet]. Bethesda

(MD): National Library of Medicine (U.S.); 2012
Sep 18 [accessed 2013 May 06]. [2 p]. Available:
http://www.nlm.nih.gov/medlineplus/ency/article/
001014.htm.

Schwartz RH, Schuman AJ, Wei LL. Instrument-
based vision screening: update and review.
[internet]. Santa Monica (CA): Advanstar
Communications, Inc.; 2014 Feb 01 [accessed
2014 Jun 17]. [8 p]. Available:
http://contemporarypediatrics.modernmedicine.co
m/contemporary-pediatrics/news/instrument-
based-vision-screening-update-and-

review?page=full.

REBIScan. [internet]. Cambridge (MA):
REBIScan, Inc. [accessed 2013 Jul 29]. [5 p].
Available: http://rebiscan.com/overview.

Nassif DS, Piskun NV, Hunter DG. The Pediatric
Vision Screener I1; detection of strabismus in
children. Arch Ophthalmol. 2006
Apr;124(4):509-13. PMID: 16606876

Beauchamp CL, Stager Sr DR, Stager Jr D, Birch
EE. High sensitivity and specificity of the
pediatric vision scanner in detecting strabismus. J
AAPOS. 2013 Feb;17(1):e18.

Kane J, Omran SS, Donahue SP. Detecting
amblyopia and strabismus in children with the
pediatric vision scanner. J AAPOS. 2012
Feb;16(1):e20.

Yanni SE, Jost RM, Beauchamp CL, et al.
Objective detection of amblyopia and strabismus
... not just screening for risk. J AAPQOS. 2012
Feb;16(1):e9.

Loudon SE, Rook CA, Nassif DS, et al. Rapid,
high-accuracy detection of strabismus and
amblyopia using the pediatric vision scanner.
Invest Ophthalmol Vis Sci. 2011 Jul;52(8):5043-
8. PMID: 21642624

48

174.

175.

176.

177.

178.

179.

180.

181.

Center for Devices and Radiological Health
(CDRH). Information sheet guidance for IRBs,
clinical investigators, and sponsors: significant
risk and nonsignificant risk medical device
studies. Silver Spring (MD): U.S. Food and Drug
Administration (FDA); 2006 Jan. 15 p. Also
available:
http://www.fda.gov/downloads/Regulatorylnform
ation/Guidances/lUCM126418.pdf.

American Association for Pediatric
Ophthalmology and Strabismus (AAPOS).
Amblyopia. [internet]. San Francisco (CA):
American Association for Pediatric
Ophthalmology and Strabismus (AAPOS);
[accessed 2013 May 06]. [4 p]. Available:
http://www.aapos.org/terms/conditions/21.

Expert Commenter 396. (ECRI Institute, Applied
Solutions Group). Horizon Scanning Structured
Comment Form. HS1866 - Rebiscan pediatric
vision scanner for identifying children with
possible strabismus or amblyopia. 2013 Aug 26
[review date].

Expert Commenter 418. (ECRI Institute, Applied
Solutions Group). Horizon Scanning Structured
Comment Form. HS1866 - Rebiscan pediatric
vision scanner for identifying children with
possible strabismus or amblyopia. 2013 Aug 20
[review date].

Expert Commenter 428. (ECRI Institute,
Technology Assessment). Horizon Scanning
Structured Comment Form. HS1866 - Rebiscan
pediatric vision scanner for identifying children
with possible strabismus or amblyopia. 2013 Aug
27 [review date].

Expert Commenter 755. (External, Clinical).
Horizon Scanning Structured Comment Form.
HS1866 - Rebiscan pediatric vision scanner for
identifying children with possible strabismus or
amblyopia. 2013 Aug 20 [review date].

Expert Commenter 1246. (External, Health
Systems/Administration). Horizon Scanning
Structured Comment Form. HS1866 - Rebiscan
pediatric vision scanner for identifying children
with possible strabismus or amblyopia. 2013 Aug
26 [review date].

Expert Commenter 1252. (ECRI Institute, Health
Devices). Horizon Scanning Structured Comment
Form. HS1866 - Rebiscan pediatric vision
scanner for identifying children with possible
strabismus or amblyopia. 2013 Aug 21 [review
date].


http://www.nlm.nih.gov/medlineplus/ency/article/001014.htm
http://www.nlm.nih.gov/medlineplus/ency/article/001014.htm
http://contemporarypediatrics.modernmedicine.com/contemporary-pediatrics/news/instrument-based-vision-screening-update-and-review?page=full
http://contemporarypediatrics.modernmedicine.com/contemporary-pediatrics/news/instrument-based-vision-screening-update-and-review?page=full
http://contemporarypediatrics.modernmedicine.com/contemporary-pediatrics/news/instrument-based-vision-screening-update-and-review?page=full
http://contemporarypediatrics.modernmedicine.com/contemporary-pediatrics/news/instrument-based-vision-screening-update-and-review?page=full
http://rebiscan.com/overview
http://www.fda.gov/downloads/RegulatoryInformation/Guidances/UCM126418.pdf
http://www.fda.gov/downloads/RegulatoryInformation/Guidances/UCM126418.pdf
http://www.aapos.org/terms/conditions/21

182.

183.

184.

185.

186.

187.

188.

189.

Retinitis pigmentosa. In: MedlinePlus [internet].
Bethesda (MD): National Library of Medicine
(U.S.) ; 2012 Jun 02 [accessed 2012 Jun 29]. [3
p]. Available:
http://www.nlm.nih.gov/medlineplus/ency/article/
001029.htm.

Argus Il retinal prosthesis system product insert.
Sylmar (CA): Second Sight Medical Products,
Inc.; 2012 Apr. 3 p. Also available:
http://www.fda.gov/downloads/AdvisoryCommitt
ees/CommitteesMeetingMaterials/MedicalDevice
s/MedicalDevicesAdvisoryCommittee/Ophthalmi
cDevicesPanel/UCM320421.pdf.

FDA approves first retinal implant for adults with
rare genetic eye disease. [internet]. Silver Spring
(MD): U.S. Food and Drug Administration
(FDA); 2013 Feb 14 [accessed 2013 Mar 19]. [2
p]. Available:
http://www.fda.gov/NewsEvents/Newsroom/Pres
sAnnouncements/ucm339824.htm.

Argus Il bionic eye gives second sight to the
blind. [internet]. Medical Device and Diagnostic
Industry Online; 2013 Mar 06 [accessed 2013
Mar 20]. [2 p]. Available:
http://www.mddionline.com/article/argus-ii-
bionic-eye-gives-second-sight-blind.

FDA panel recommends FDA approval for
Second Sight's Argus Il retinal prosthesis system.
[internet]. Sylmar (CA): Second Sight Medical
Products, Inc.; 2012 Oct 01 [accessed 2013 Mar
19]. [3 p]. Available: http://2-sight.eu/landing-

spot-fda-panel.

Rupp K. Duke researchers will offer 'bionic eye'
for the blind. [internet]. Raleigh (NC): The News
& Observer; 2013 Aug 04 [accessed 2014 Feb
20]. [4 p]. Available:
http://www.newsobserver.com/2013/08/04/30807
96/duke-researchers-will-offer-bionic.html.

Stanga PE, Hafezi F, Sahel JA, et al. Patients
blinded by outer retinal dystrophies are able to
perceive color using the Argus I retinal
prosthesis system. In: ARVO 2011; 2011 May 1-
5; Fort Lauderdale (FL).

Arsiero M, da Cruz L, Merlini F, et al. Subjects
blinded by outer retinal dystrophies are able to
recognize shapes using the Argus Il retinal
prosthesis system. In: Association for Research in
Vision and Ophthalmology (ARVO) 2011
Annual Meeting; 2011 May 1-5; Fort Lauderdale
(FL).

49

190.

191.

192.

193.

194.

195.

196.

197.

da Cruz L, Coley BF, Dorn J, et al. The Argus Il
epiretinal prosthesis system allows letter and
word reading and long-term function in patients
with profound vision loss. Br J Ophthalmol. 2013
May;97(5):632-6. Also available:
http://dx.doi.org/10.1136/bjophthalmol-2012-
301525. PMID: 23426738

Second Sight announces first commercial
implants of the Argus Il retinal prosthesis system
in the United States. [internet]. Second Sight
Medical Products, Inc.; 2014 Jan 29 [accessed
2014 Feb 21]. [3 p]. Available: http://2-
sight.eu/landing-first-implants-us.

Status US launch. [internet]. Second Sight
Medical Products, Inc. [accessed 2014 Feb 21]. [1
p]. Available: http://2-sight.eu/en/stutus-us-
launch-en.

Second Sight Medical Products announces
European market approval of a retinal prosthesis
for the blind. [internet]. Sylmar (CA): Second
Sight Medical Products, Inc.; 2011 Mar 02
[accessed 2013 Mar 19]. [2 p]. Available:
http://2-sight.eu/images/stories/2-
sight/pdf/20110302%20second%20sight%20relea
se%20en.

Graham-Rowe D. A bionic eye comes to market.
[internet]. Cambridge (MA): MIT Technology
Review; 2011 Mar 07 [accessed 2013 Mar 19]. [3
p]. Available:
http://www.technologyreview.com/news/423216/
a-bionic-eye-comes-to-market/.

Aetna, Inc. Clinical policy bulletin: artificial
retina. Policy number: 0713. [internet]. Hartford
(CT): Aetna, Inc.; 2013 Nov 21 [accessed 2014
Feb 21]. [6 p]. Available:
http://www.aetna.com/cpb/medical/data/700 799/
0713.html.

Anthem Insurance Companies, Inc. Artificial
retinal devices. Policy #: SURG.00113. [internet].
North Haven (CT): Anthem Insurance
Companies, Inc.; 2013 Oct 01 [accessed 2013
Nov 26]. [4 p]. Available:
http://www.anthem.com/medicalpolicies/policies/
mp_pw_c108473.htm.

Blue Cross and Blue Shield of Massachusetts.
Retinal prosthesis. Policy no. 606. [internet].
Rockland (MA): Blue Cross and Blue Shield of
Massachusetts; 2013 Oct 01 [accessed 2013 Nov
26]. [3 p]. Available:
http://www.bluecrossma.com/common/en_US/me
dical_policies/606%20Retinal%20Prosthesis%20

prn.pdf.



http://www.nlm.nih.gov/medlineplus/ency/article/001029.htm
http://www.nlm.nih.gov/medlineplus/ency/article/001029.htm
http://www.fda.gov/downloads/AdvisoryCommittees/CommitteesMeetingMaterials/MedicalDevices/MedicalDevicesAdvisoryCommittee/OphthalmicDevicesPanel/UCM320421.pdf
http://www.fda.gov/downloads/AdvisoryCommittees/CommitteesMeetingMaterials/MedicalDevices/MedicalDevicesAdvisoryCommittee/OphthalmicDevicesPanel/UCM320421.pdf
http://www.fda.gov/downloads/AdvisoryCommittees/CommitteesMeetingMaterials/MedicalDevices/MedicalDevicesAdvisoryCommittee/OphthalmicDevicesPanel/UCM320421.pdf
http://www.fda.gov/downloads/AdvisoryCommittees/CommitteesMeetingMaterials/MedicalDevices/MedicalDevicesAdvisoryCommittee/OphthalmicDevicesPanel/UCM320421.pdf
http://www.fda.gov/NewsEvents/Newsroom/PressAnnouncements/ucm339824.htm
http://www.fda.gov/NewsEvents/Newsroom/PressAnnouncements/ucm339824.htm
http://www.mddionline.com/article/argus-ii-bionic-eye-gives-second-sight-blind
http://www.mddionline.com/article/argus-ii-bionic-eye-gives-second-sight-blind
http://2-sight.eu/landing-spot-fda-panel
http://2-sight.eu/landing-spot-fda-panel
http://www.newsobserver.com/2013/08/04/3080796/duke-researchers-will-offer-bionic.html
http://www.newsobserver.com/2013/08/04/3080796/duke-researchers-will-offer-bionic.html
http://dx.doi.org/10.1136/bjophthalmol-2012-301525
http://dx.doi.org/10.1136/bjophthalmol-2012-301525
http://2-sight.eu/landing-first-implants-us
http://2-sight.eu/landing-first-implants-us
http://2-sight.eu/en/stutus-us-launch-en
http://2-sight.eu/en/stutus-us-launch-en
http://2-sight.eu/images/stories/2-sight/pdf/20110302%20second%20sight%20release%20en
http://2-sight.eu/images/stories/2-sight/pdf/20110302%20second%20sight%20release%20en
http://2-sight.eu/images/stories/2-sight/pdf/20110302%20second%20sight%20release%20en
http://www.technologyreview.com/news/423216/a-bionic-eye-comes-to-market/
http://www.technologyreview.com/news/423216/a-bionic-eye-comes-to-market/
http://www.aetna.com/cpb/medical/data/700_799/0713.html
http://www.aetna.com/cpb/medical/data/700_799/0713.html
http://www.anthem.com/medicalpolicies/policies/mp_pw_c108473.htm
http://www.anthem.com/medicalpolicies/policies/mp_pw_c108473.htm
http://www.bluecrossma.com/common/en_US/medical_policies/606%20Retinal%20Prosthesis%20prn.pdf
http://www.bluecrossma.com/common/en_US/medical_policies/606%20Retinal%20Prosthesis%20prn.pdf
http://www.bluecrossma.com/common/en_US/medical_policies/606%20Retinal%20Prosthesis%20prn.pdf

198.

199.

200.

201.

202.

203.

204.

205.

206.

Regence Group. Retinal prosthesis. Policy no.
123. [internet]. Portland (OR): Regence Group;
2013 Oct 01 [accessed 2013 Nov 26]. [5 p].
Available:
http://blue.regence.com/trgmedpol/medicine/med

123.pdf.

CIGNA Corporation. Artificial retinal devices.
Coverage position number 0457. Bloomfield
(CT): CIGNA Corporation; 4 p. Also available:
http://www.cigna.com.

Telander DG. Retinitis pigmentosa - overview.

In: Medscape Reference [internet]. New York
(NY): WebMD, LLC; 2012 Feb 27 [updated 2013
Mar 04]. [accessed 2012 Jun 29]. [3 p].
Auvailable:
http://emedicine.medscape.com/article/1227488-
overview#tshowall.

National Human Genome Research Institute.
Learning about retinitis pigmentosa. [internet].
Bethesda (MD): National Human Genome
Research Institute, National Institutes of Health
(NIH); 2010 Dec 15 [updated 2013 Dec 27]
[accessed 2011 Feb 25]. [3 p]. Available:
http://www.genome.gov/13514348.

Expert Commenter 395. (ECRI Institute, Applied
Solutions Group). Horizon Scanning Structured
Comment Form. HS934 - Retinal prosthesis
system (Argus Il) for treatment of retinitis
pigmentosa . 2014 Apr 15 [review date].

Expert Commenter 428. (ECRI Institute,
Technology Assessment). Horizon Scanning
Structured Comment Form. HS934 - Retinal
prosthesis system (Argus I1) for treatment of
retinitis pigmentosa . 2014 Apr 17 [review date].

Expert Commenter 755. (External, Clinical).
Horizon Scanning Structured Comment Form.
HS934 - Retinal prosthesis system (Argus I1) for
treatment of retinitis pigmentosa . 2014 Apr 22
[review date].

Expert Commenter 1192. (ECRI Institute,
Technology Assessment). Horizon Scanning
Structured Comment Form. HS934 - Retinal
prosthesis system (Argus I1) for treatment of
retinitis pigmentosa . 2014 Apr 18 [review date].

Expert Commenter 1243. (ECRI Institute, Health
Devices). Horizon Scanning Structured Comment
Form. HS934 - Retinal prosthesis system (Argus
I1) for treatment of retinitis pigmentosa . 2014
Apr 16 [review date].

50

207.

208.

209.

210.

211.

212.

213.

Expert Commenter 935. (External, Clinical).
Horizon Scanning Structured Comment Form.
HS934 - Retinal prosthesis system (Argus Il) for
treatment of retinitis pigmentosa. 2014 May 1
[review date].

Barion A, Zee PC. A clinical approach to
circadian rhythm sleep disorders. Sleep Med.
2007 Sep;8(6):566-77. Also available:
http://dx.doi.org/10.1016/j.sleep.2006.11.017.
PMID: 17395535

Unger EF. NDA approval for Hetlioz
(tasimelteon) 20 mg oral capsules. NDA 205677.
2014 Jan 31.

FDA Advisory Committee recommends approval
of Hetlioz for the treatment of non-24-hour-
disorder (non-24) in the totally blind. [internet].
Washington (DC): Vanda Pharmaceuticals Inc.;
2013 Nov 14 [accessed 2014 Mar 31]. [2 p].
Available: http://phx.corporate-
ir.net/phoenix.zhtml?c=196233&p=irol-
newsArticle&ID=1877276&highlight=.

Hetlioz (tasimelteon) capsules, for oral use
prescribing information. Washington (DC):
Vanda Pharmaceuticals Inc.; 2014 Jan. 11 p.

Vanda Pharmaceuticals Inc. conference call to
discuss FDA approval of Hetlioz (tasimelteon)
for the treatment of non-24-hour sleep-wake
disorder. FD (Fair Disclosure) Wire; 2014 Feb 3.
8p.

Lockley SW, Dressman MA, Xiao C, et al. SUN-
134 Tasimelteon treatment entrains the circadian
clock and demonstrates a clinically meaningful
benefit in totally blind individuals with non-24-
hour circadian rhythms. In: ENDO 2013; June
15-18, 2013; San Francisco (CA). Endocrine
Society; 2013 Jun 15. Also available:
http://www.google.com/url?sa=t&rct=j&q=&esrc
=s&source=web&cd=2&cad=rja&uact=8&ved=0
CDcQFjAB&url=http://phx.corporate-
ir.net/External.File?item%3DUGFyZW50SUQ9
NTAS5NjUyfENoaWxkSUQIMTkwODgOfFR5¢c
GUIMQ%3D%3D%26t%3D1&ei=PfyWU4XxJ
ZS0sQTE64HODA&&uUsg=AFQjCNGDbn7FWItv
sSZ4ckWcHg9zxMowvw&sig2=VL1ywB8btQe

FG902Gsu4qQ.



http://blue.regence.com/trgmedpol/medicine/med123.pdf
http://blue.regence.com/trgmedpol/medicine/med123.pdf
http://www.cigna.com/
http://emedicine.medscape.com/article/1227488-overview#showall
http://emedicine.medscape.com/article/1227488-overview#showall
http://www.genome.gov/13514348
http://dx.doi.org/10.1016/j.sleep.2006.11.017
http://phx.corporate-ir.net/phoenix.zhtml?c=196233&p=irol-newsArticle&ID=1877276&highlight=
http://phx.corporate-ir.net/phoenix.zhtml?c=196233&p=irol-newsArticle&ID=1877276&highlight=
http://phx.corporate-ir.net/phoenix.zhtml?c=196233&p=irol-newsArticle&ID=1877276&highlight=
http://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=2&cad=rja&uact=8&ved=0CDcQFjAB&url=http://phx.corporate-ir.net/External.File?item%3DUGFyZW50SUQ9NTA5NjUyfENoaWxkSUQ9MTkwODg0fFR5cGU9MQ%3D%3D%26t%3D1&ei=PfyWU4XxJZSosQTE64HQDA&usg=AFQjCNGDbn7FWItvsSZ4ckWcHg9zxMowvw&sig2=VL1ywB8btQeFG9o2Gsu4qQ
http://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=2&cad=rja&uact=8&ved=0CDcQFjAB&url=http://phx.corporate-ir.net/External.File?item%3DUGFyZW50SUQ9NTA5NjUyfENoaWxkSUQ9MTkwODg0fFR5cGU9MQ%3D%3D%26t%3D1&ei=PfyWU4XxJZSosQTE64HQDA&usg=AFQjCNGDbn7FWItvsSZ4ckWcHg9zxMowvw&sig2=VL1ywB8btQeFG9o2Gsu4qQ
http://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=2&cad=rja&uact=8&ved=0CDcQFjAB&url=http://phx.corporate-ir.net/External.File?item%3DUGFyZW50SUQ9NTA5NjUyfENoaWxkSUQ9MTkwODg0fFR5cGU9MQ%3D%3D%26t%3D1&ei=PfyWU4XxJZSosQTE64HQDA&usg=AFQjCNGDbn7FWItvsSZ4ckWcHg9zxMowvw&sig2=VL1ywB8btQeFG9o2Gsu4qQ
http://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=2&cad=rja&uact=8&ved=0CDcQFjAB&url=http://phx.corporate-ir.net/External.File?item%3DUGFyZW50SUQ9NTA5NjUyfENoaWxkSUQ9MTkwODg0fFR5cGU9MQ%3D%3D%26t%3D1&ei=PfyWU4XxJZSosQTE64HQDA&usg=AFQjCNGDbn7FWItvsSZ4ckWcHg9zxMowvw&sig2=VL1ywB8btQeFG9o2Gsu4qQ
http://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=2&cad=rja&uact=8&ved=0CDcQFjAB&url=http://phx.corporate-ir.net/External.File?item%3DUGFyZW50SUQ9NTA5NjUyfENoaWxkSUQ9MTkwODg0fFR5cGU9MQ%3D%3D%26t%3D1&ei=PfyWU4XxJZSosQTE64HQDA&usg=AFQjCNGDbn7FWItvsSZ4ckWcHg9zxMowvw&sig2=VL1ywB8btQeFG9o2Gsu4qQ
http://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=2&cad=rja&uact=8&ved=0CDcQFjAB&url=http://phx.corporate-ir.net/External.File?item%3DUGFyZW50SUQ9NTA5NjUyfENoaWxkSUQ9MTkwODg0fFR5cGU9MQ%3D%3D%26t%3D1&ei=PfyWU4XxJZSosQTE64HQDA&usg=AFQjCNGDbn7FWItvsSZ4ckWcHg9zxMowvw&sig2=VL1ywB8btQeFG9o2Gsu4qQ
http://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=2&cad=rja&uact=8&ved=0CDcQFjAB&url=http://phx.corporate-ir.net/External.File?item%3DUGFyZW50SUQ9NTA5NjUyfENoaWxkSUQ9MTkwODg0fFR5cGU9MQ%3D%3D%26t%3D1&ei=PfyWU4XxJZSosQTE64HQDA&usg=AFQjCNGDbn7FWItvsSZ4ckWcHg9zxMowvw&sig2=VL1ywB8btQeFG9o2Gsu4qQ
http://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=2&cad=rja&uact=8&ved=0CDcQFjAB&url=http://phx.corporate-ir.net/External.File?item%3DUGFyZW50SUQ9NTA5NjUyfENoaWxkSUQ9MTkwODg0fFR5cGU9MQ%3D%3D%26t%3D1&ei=PfyWU4XxJZSosQTE64HQDA&usg=AFQjCNGDbn7FWItvsSZ4ckWcHg9zxMowvw&sig2=VL1ywB8btQeFG9o2Gsu4qQ
http://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=2&cad=rja&uact=8&ved=0CDcQFjAB&url=http://phx.corporate-ir.net/External.File?item%3DUGFyZW50SUQ9NTA5NjUyfENoaWxkSUQ9MTkwODg0fFR5cGU9MQ%3D%3D%26t%3D1&ei=PfyWU4XxJZSosQTE64HQDA&usg=AFQjCNGDbn7FWItvsSZ4ckWcHg9zxMowvw&sig2=VL1ywB8btQeFG9o2Gsu4qQ

214.

215.

216.

217.

218.

219.

220.

221.

222,

Lockley SW, Dressman MA, Xiao C, et al. Reset
study demonstrates that tasimelteon maintains
entrainment of melatonin and cortisol in totally
blind individuals with non-24-hour circadian
rhythms. In: ENDO 2013; 2013 Jun 15-18; San
Francisco (CA). Also available:
http://phx.corporate-
ir.net/External.File?item=UGFyZW50SUQINTA
5NjUZfEN0aWxkSUQIMTkwODg1fFR5cGU9

MQ==&t=1.
Hetlioz (tasimelteon) capsules. [internet].
Washington (DC): Vanda Pharmaceuticals Inc.

[accessed 2014 Mar 31]. [2 p]. Available:
https://www.hetlioz.com/.

Vanda Pharmaceuticals Inc, Vanda
Pharmaceuticals Inc. Hetlioz (tasimelteon):
medical review application number: 205677.
Rockville (MD): U.S. Food and Drug
Administration (FDA), Center for Drug
Evaluation and Research; 2013 May 31. 154 p.

Hetlioz pricing information. [internet]. Santa
Monica (CA): GoodRx, Inc. [accessed 2014 Apr
01]. [6 p]. Available:
http://www.goodrx.com/hetlioz.

Medication policy manual: Hetlioz, tasimelteon.
Policy no. dru349. Portland (OR): Regence
Group; 2014 May 9. 6 p. Also available:
http://blue.regence.com/trgmedpol/drugs/dru349.

pdf.

Cataletto ME, Benbadis SR. Sleeplessness and
circadian rhythm disorder . In: Medscape
Reference [internet]. New York (NY): WebMD
LLC; 2014 Feb 10 [accessed 2014 Apr 16]. [12
p]. Available:
http://emedicine.medscape.com/article/1188944-
overview.

Committee for Orphan Medicinal Products.
Public summary of positive opinion for orphan
designation of Tasimelteon for the treatment of
non-24-hour sleep-wake disorder in blind people
with no light perception. London (UK): European
Medicines Agency (EMA); 2011 Mar 2. 5 p.

Expert Commenter 1422. (External, Clinical).
Horizon Scanning Structured Comment Form.
HS2049 - Tasimelteon (Hetlioz) for treatment of
non-24-hour sleep-wake disorder. 2014 May 14
[review date].

Expert Commenter 1321. (ECRI Institute,
Technology Assessment). Horizon Scanning
Structured Comment Form. H52049 -
Tasimelteon (Hetlioz) for treatment of non-24-
hour sleep-wake disorder. 2014 May 8 [review
date].

51

223.

224,

225.

226.

227.

228.

229.

230.

Expert Commenter 1257. (External, Health
Systems/Administration). Horizon Scanning
Structured Comment Form. HS2049 -
Tasimelteon (Hetlioz) for treatment of non-24-
hour sleep-wake disorder. 2014 May 8 [review
date].

Expert Commenter 1016. (ECIR Institute, Health
Devices). Horizon Scanning Structured Comment
Form. HS2049 - Tasimelteon (Hetlioz) for
treatment of non-24-hour sleep-wake disorder.
2014 May 13 [review date].

Expert Commenter 1015. (ECRI Institute,
Applied Solutions Group). Horizon Scanning
Structured Comment Form. HS2049 -
Tasimelteon (Hetlioz) for treatment of non-24-
hour sleep-wake disorder. 2014 May 13 [review
date].

Expert Commenter 993. (ECRI Institute,
Technology Assessment). Horizon Scanning
Structured Comment Form. H52049 -
Tasimelteon (Hetlioz) for treatment of non-24-
hour sleep-wake disorder. 2014 May 16 [review
date].

Begley S. Tongue controller for the paralyzed
offers greater independence. [internet]. Chicago
(IL): Chicago Tribune; 2013 Nov 27 [accessed
2014 Feb 13]. [2 p]. Available:
http://bluesky.chicagotribune.com/chi-tongue-
controller-for-the-paralyzed-offers-greater-
independence-bsi-news,0,0.story.

Tongue drive system lets persons with disabilities
operate powered wheelchairs, computers.
[internet]. Rockville (MD): ScienceDaily; 2008
Jun 30 [accessed 2011 Oct 03]. [3 p]. Available:
http://www.sciencedaily.com/releases/2008/06/08
0630090821.htm.

Georgia Institute of Technology. Evaluation of a
tongue operated assistive technology for
individuals with severe paralysis (TDS-1). In:
ClinicalTrials.gov [database online]. Bethesda
(MD): National Library of Medicine (U.S.);
2000- [accessed 2011 Oct 03]. [8 p]. Available:
http://clinicaltrials.gov/ct2/show/NCT01124292
NLM Identifier: NCT01124292.

Kim J, Park H, Bruce J, et al. The tongue enables
computer and wheelchair control for people with
spinal cord injury. Sci Transl Med. 2013 Nov
27;5(213):213ral66. Also available:
http://dx.doi.org/10.1126/scitransimed.3006296.
PMID: 24285485



http://phx.corporate-ir.net/External.File?item=UGFyZW50SUQ9NTA5NjUzfENoaWxkSUQ9MTkwODg1fFR5cGU9MQ==&t=1
http://phx.corporate-ir.net/External.File?item=UGFyZW50SUQ9NTA5NjUzfENoaWxkSUQ9MTkwODg1fFR5cGU9MQ==&t=1
http://phx.corporate-ir.net/External.File?item=UGFyZW50SUQ9NTA5NjUzfENoaWxkSUQ9MTkwODg1fFR5cGU9MQ==&t=1
http://phx.corporate-ir.net/External.File?item=UGFyZW50SUQ9NTA5NjUzfENoaWxkSUQ9MTkwODg1fFR5cGU9MQ==&t=1
https://www.hetlioz.com/
http://www.goodrx.com/hetlioz
http://blue.regence.com/trgmedpol/drugs/dru349.pdf
http://blue.regence.com/trgmedpol/drugs/dru349.pdf
http://emedicine.medscape.com/article/1188944-overview
http://emedicine.medscape.com/article/1188944-overview
http://bluesky.chicagotribune.com/chi-tongue-controller-for-the-paralyzed-offers-greater-independence-bsi-news,0,0.story
http://bluesky.chicagotribune.com/chi-tongue-controller-for-the-paralyzed-offers-greater-independence-bsi-news,0,0.story
http://bluesky.chicagotribune.com/chi-tongue-controller-for-the-paralyzed-offers-greater-independence-bsi-news,0,0.story
http://www.sciencedaily.com/releases/2008/06/080630090821.htm
http://www.sciencedaily.com/releases/2008/06/080630090821.htm
http://clinicaltrials.gov/ct2/show/NCT01124292
http://dx.doi.org/10.1126/scitranslmed.3006296

231

232.

233.

234.

235.

236.

237.

238.

239.

Huo X, Park H, Kim J, et al. A dual-mode human
computer interface combining speech and tongue
motion for people with severe disabilities. IEEE
Trans Neural Syst Rehabil Eng. 2013
Nov;21(6):979-91. Also available:
http://dx.doi.org/10.1109/TNSRE.2013.2248748.
PMID: 23475380

Tongue piercing helps paralyzed people drive
wheelchairs.Melville (NY): Health Day; 2013
Nov 27 [5 p]. Available:
http://consumer.healthday.com/disabilities-
information-11/cerebral-palsy-news-121/tongue-
piercing-helps-paralyzed-people-drive-
wheelchair-682565.html.

Your Medicare coverage: wheelchairs. [internet].
Baltimore (MD): Medicare.gov [accessed 2014
Jun 17]. [3 p]. Available:
http://www.medicare.gov/coverage/wheelchairs.h
tml.

Spinal cord trauma. In: PubMed Health [internet].
Bethesda (MD): National Library of Medicine
(U.S.); 2011 May 14 [accessed 2012 Sep 20]. [6
p]. Available:
http://www.ncbi.nlm.nih.gov/pubmedhealth/PMH

0002061/.

Mayo Clinic staff. Spinal cord injury. [internet].
Rochester (MN): Mayo Foundation for Medical
Education and Research (MFMERY); 2011 Oct 22
[accessed 2012 Sep 20]. [12 p]. Available:
http://www.mayoclinic.com/health/spinal-cord-

injury/DS00460/.

Expert Commenter 1219. (ECRI Institute,
Technology Assessment). Horizon Scanning
Structured Comment Form. HS1157 - Intraoral
tongue-drive computerized system to maneuver
electrically-powered wheelchairs. 2014 Apr 15
[review date].

Expert Commenter 399. (ECRI Institute, Applied
Solutions Group). Horizon Scanning Structured
Comment Form. HS1157 - Intraoral tongue-drive
computerized system to maneuver electrically-
powered wheelchairs. 2014 May 3 [review date].

Expert Commenter 418. (ECRI Institute,
Technology Assessment). Horizon Scanning
Structured Comment Form. HS1157 - Intraoral
tongue-drive computerized system to maneuver
electrically-powered wheelchairs. 2014 Apr 16
[review date].

Expert Commenter 404. (ECRI Institute, Health
Devices). Horizon Scanning Structured Comment
Form. HS1157 - Intraoral tongue-drive
computerized system to maneuver electrically-
powered wheelchairs. 2014 Apr 22 [review date].

52

240.

241,

Expert Commenter 1224. (External, Health
Systems/Administration). Horizon Scanning
Structured Comment Form. HS1157 - Intraoral
tongue-drive computerized system to maneuver
electrically-powered wheelchairs. 2014 Apr 25
[review date].

Expert Commenter 982. (External, Clinical).
Horizon Scanning Structured Comment Form.
HS1157 - Intraoral tongue-drive computerized
system to maneuver electrically-powered
wheelchairs. 2014 May 6 [review date].


http://dx.doi.org/10.1109/TNSRE.2013.2248748
http://consumer.healthday.com/disabilities-information-11/cerebral-palsy-news-121/tongue-piercing-helps-paralyzed-people-drive-wheelchair-682565.html
http://consumer.healthday.com/disabilities-information-11/cerebral-palsy-news-121/tongue-piercing-helps-paralyzed-people-drive-wheelchair-682565.html
http://consumer.healthday.com/disabilities-information-11/cerebral-palsy-news-121/tongue-piercing-helps-paralyzed-people-drive-wheelchair-682565.html
http://consumer.healthday.com/disabilities-information-11/cerebral-palsy-news-121/tongue-piercing-helps-paralyzed-people-drive-wheelchair-682565.html
http://www.medicare.gov/coverage/wheelchairs.html
http://www.medicare.gov/coverage/wheelchairs.html
http://www.ncbi.nlm.nih.gov/pubmedhealth/PMH0002061/
http://www.ncbi.nlm.nih.gov/pubmedhealth/PMH0002061/
http://www.mayoclinic.com/health/spinal-cord-injury/DS00460/
http://www.mayoclinic.com/health/spinal-cord-injury/DS00460/

	Executive Summary
	Background
	Methods
	Results
	Discussion
	Prior High Impact Topics Archived Since December 2013 Report
	Eligible Topics Not Deemed High Impact
	Potential High-Impact Topics
	Dimethyl Fumarate (Tecfidera) for Treatment of Relapsing Forms of Multiple Sclerosis
	Eliglustat Tartrate (Cerdelga) for Treatment of Gaucher’s Disease Type I
	Elosulfase Alfa (Vimizim) for Treatment of Morquio A Syndrome
	RenalGuard for Prevention of Contrast-Induced Nephropathy
	Corneal Collagen Cross-Linking (VibeX/KXL System) for Treatment of Progressive Keratoconus
	Ocriplasmin (Jetrea) for Treatment of Symptomatic Vitreomacular Adhesion Including Macular Hole
	Pediatric Vision Scanner Screening for Strabismus and Amblyopia
	Retinal Prosthesis System (Argus II) for Treatment of Retinitis Pigmentosa
	Tasimelteon (Hetlioz) for Treatment of Non–24-Hour Sleep-Wake Disorder

	Spinal Cord Injury Intervention
	Intraoral Tongue-Drive Computerized System to Maneuver Electric Wheelchairs



	Central Nervous System Disorder Intervention
	Dimethyl Fumarate (Tecfidera) for Treatment of Relapsing Forms of Remitting Multiple Sclerosis
	Clinical Pathway at Point of This Intervention
	Results and Discussion of Comments


	Genetic Disorder Interventions
	Eliglustat Tartrate (Cerdelga) for Treatment of Gaucher’s Disease Type I
	Clinical Pathway at Point of This Intervention
	Results and Discussion of Comments

	Elosulfase Alfa (Vimizim) for Treatment of Morquio A Syndrome
	Clinical Pathway at Point of This Intervention
	Results and Discussion of Comments


	Renal-Protection Intervention
	RenalGuard for Prevention of Contrast-Induced Nephropathy
	Clinical Pathway at Point of This Intervention
	Results and Discussion of Comments


	Sensory Disorder Interventions
	Corneal Collagen Cross-Linking (VibeX/KXL System) for Treatment of Progressive Keratoconus
	Clinical Pathway at Point of This Intervention
	Results and Discussion of Comments

	Ocriplasmin (Jetrea) Treatment for Symptomatic Vitreomacular Adhesion Including Macular Hole
	Clinical Pathway at Point of This Intervention
	Results and Discussion of Comments

	Pediatric Vision Scanner Screening for Strabismus and Amblyopia
	Clinical Pathway at Point of This Intervention
	Results and Discussion of Comments

	Retinal Prosthesis System (Argus II) for Treatment of Retinitis Pigmentosa
	Clinical Pathway at Point of This Intervention
	Results and Discussion of Comments

	Tasimelteon (Hetlioz) for Treatment of Non-24-Hour Sleep-Wake Disorder
	Clinical Pathway at Point of This Intervention
	Results and Discussion of Comments


	Spinal Cord Injury Intervention
	Intraoral Tongue-Drive Computerized System to Maneuver Electric Wheelchairs
	Clinical Pathway at Point of This Intervention
	Results and Discussion of Comments


	References

