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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 emerging 

technologies that have the highest potential for impact on clinical care, the health care system, 

patient outcomes, and costs. It is also a tool for the public to identify and find information on 

new health care technologies and interventions. Any investigator or funder of research can 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 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 National Academy 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.  

This edition of the Status Update is the last of five editions issued in 2015 and lists interventions 

that have been identified and are being monitored. We welcome comments on the list, which 

may be sent 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@ahrq.hhs.gov. 

Richard Kronick, Ph.D. Arlene S. Bierman, M.D., M.S. 

Director Director 

Agency for Healthcare Research and Quality Center for Evidence and Practice Improvement 

 Agency for Healthcare Research and Quality 

 

Stephanie Chang, M.D., M.P.H. Elise Berliner, Ph.D. 

Director, Evidence-based Practice Center Program Task Order Officer 

Center for Evidence and Practice Improvement Center for Evidence and Practice Improvement 

Agency for Healthcare Research and Quality  Agency for Healthcare Research and Quality  
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Introduction 
The AHRQ Healthcare Horizon Scanning System produces reports and status updates from 

its activities. More than 4 years have passed since the system was initiated. The horizon time 

frame focuses on identifying topics anticipated to be within 3 years of possible diffusion into 

clinical practice. A few surrogates are used to determine this horizon, such as clinical 

investigation in phase III trials for interventions subject to regulatory processes of the U.S. Food 

and Drug Administration (FDA). Topics with FDA orphan drug, fast-track, or innovation 

pathway status are considered if phase II trials are ongoing. For the broad priority area of 

ñFunctional Limitations and Disability,ò AHRQ has designated use of the definition of disability 

used by the Department of Health and Human Services. 

The Status Update is a summary of data elements collected in implementing the Horizon 

Scanning Identification and Monitoring Protocol. Status Update reports are produced five times a 

year, with each new report superseding the prior version. This Status Update is organized into 

three main topic-status sections and by priority condition within each section. The table of 

contents provides direct links to each sectionôs priority condition tables. Topics that were already 

in the system for this tracking period are presented first as ñCurrently Tracked Interventions,ò 

followed by ñInterventions Added Since Last Update,ò and then by ñInterventions Tracked but 

Archived Since Last Updateò (i.e., during the prior tracking period of 10 weeks). Each table 

provides information under the following column headings: Topic Title, Potential Patient 

Population, Intervention Description (including the Developer/Manufacturer[s] and Phase of 

Development), Potential Comparators, and Potential Health or Other Impacts. 

Criteria for including topics in the Status Update are provided in detail in the ñHorizon 

Scanning Protocol and Operations Manual,ò which is available on the Effective Health Care Web 

site (Protocol and Operations Manual). Briefly, broad scanning is performed for each priority 

condition to detect ñleadsò to interventions and innovations that are anticipated to be within 3 

years of potential diffusion into clinical practice. Sets of questions are applied to determine 

whether any given intervention addresses an ñunmet needò such as a large gap in effective ways 

to screen, diagnose, treat, monitor, manage, or provide or deliver care for a health condition or 

disease. Interventions might be lacking entirely, or existing options may be less than optimal. 

Leads that appear to address an important unmet need are assigned to horizon scanning analysts 

and are assessed for grouping into potential topics. Potential topics are then described according 

to the PICO framework: potential patient Population, Intervention, potential Comparators to the 

intervention, and potential Outcomes of interest for the patient population.  

During topic-nomination meetings, additional criteria are applied to each topic, including 

questions about the potential importance of the unmet need, the likelihood of the intervention 

being adopted in the United States, the innovativeness of the intervention, and the potential 

impact of the intervention on current treatments, sites of care, disparities in care, health care 

processes and infrastructure, patient and population health outcomes, understanding of the 

disease or condition, clinician and patient training needs, and costs of care. Topics accepted 

during topic nomination meetings are entered into the System for tracking and appear in the 

Status Update report as ñCurrently Tracked Interventionsò and ñInterventions Added Since Last 

Update.ò 

Topics accepted for tracking may also be designated during the meeting for further searches 

to collect more in-depth information about them. Such topics must be far enough along in 

development (typically phase III trials for drugs, phase II or III trials for devices, and pilot 

information for off-label use, programs, and care-delivery innovation topics) to have some 

http://www.effectivehealthcare.ahrq.gov/index.cfm/search-for-guides-reviews-and-reports/?pageaction=displayproduct&productID=886
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preliminary efficacy and safety data available. The horizon scanning medical librarians and 

analysts proceed with more in-depth and topic-specific searching for information on these topics 

and topic profiles are written. 

Once topic profiles are developed, comments are sought from five to eight experts with a 

variety of perspectives and areas of expertise in health care. A topic may also be archived or 

retired if aggregated comments from experts suggest that an intervention is unlikely to meet an 

unmet need or to have impact on health outcomes or health care in the United States. Over time, 

a topic may be archived because development has ceased, because it no longer addresses an 

unmet need, is not novel, or because the intervention has diffused past early adoption and ñtimed 

outò in the horizon scanning system (i.e., 2 years after approval or initial diffusion). 

Populating the horizon scanning system has been ongoing since December 2010. During that 

time, about 22,500 leads have been uploaded into the system and reviewed by analysts, from 

which slightly more than 2,400 topics have been initially identified and tracked through the 

system. This Status Update report contains 743 identified interventions we are tracking, which 

includes 82 new topics entered into the system during this reporting period. Since the last 

reporting period (September 30, 2015), we have archived 25 topics. The reason for archiving 

each topic is provided in its respective priority area table. Three reasons account for the majority 

of archived topics: expert commenters saw no high-impact potential at this time for the 

parameters of interest to AHRQ; companies halted development for lack of funding or for trials 

failing to meet endpoints; or topics that had been tracked met criteria for retiring from the system 

because they have diffused since tracking started, have shown no movement at all in more than 2 

years of tracking, or are 2 years past approval by FDA.  

In this update, 4 priority areas comprise 77% (574/743) of the interventions (including 

programs) being tracked this reporting period: the cancer priority area accounts for about 34% 

(253/743) of tracked topics; the functional limitations and disability priority area accounts for 

about 27% (202/743); the infectious disease priority area accounts for about 8% (60/743); and 

the cardiovascular disease priority area accounts for about 8% (59/743).  

Interventions being tracked in each of the remaining 10 priority conditions (arthritis, 

dementia, depression and other mental illness, developmental delays, diabetes, obesity, peptic 

ulcer disease and dyspepsia, pregnancy and childbirth, pulmonary diseases, and substance abuse) 

plus an additional area we designate as cross-cutting, account for 4% or fewer (each priority 

area) of the total topics tracked, for a combined total of about 23% (169/743) of topics being 

tracked in the system.  

In terms of overall types of interventions, about 93% fall into 1 of 2 general categories: 83% 

of topics are pharmaceutical/biotechnology (i.e., drug, vaccine, biologic) and about 10% are 

devices used as implants or used externally to deliver treatments. About 3% are technologies 

intended to screen, diagnose, identify risk, identify blood markers or gene mutations, or monitor 

a disease state (i.e., diagnostic devices, assays, imaging modalities). Slightly more than 1% of 

topics are surgical and other procedures; about 1% of topics are innovative programs, services, or 

care delivery practices; and, another 2% predominantly involve information technology, 

information systems, or applications used in treating, managing, or monitoring patients. Fewer 

than 1% are assistive technologies (e.g., prostheses) or nanotechnology.  

  

 



AHRQ Healthcare Horizon Scanning System Status Update Report 11-30-2015 

3 

Section 1. Currently Tracked Interventions: 
661 Interventions 
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Section 1. Currently Tracked Interventions 

Table 1. AHRQ Priority Condition: 01 Arthritis and Nontraumatic Joint Disease: 17 Interventions 

Topic Title Potential Patient 
Population 

Intervention 
Developer/Manufacturer(s) 

Phase of Development 

Potential 
Comparators 

Potential Health 
or Other Impacts 

Apremilast (Otezla) 
for treatment of 
ankylosing 
spondylitis 

Patients in whom 
ankylosing 
spondylitis has 
been diagnosed 

Ankylosing spondylitis is an inflammatory disease, a form of arthritis that primarily 
affects the spine and can cause vertebrae to fuse together; investigators have not 
found a cure. Treatments focus on reducing inflammation, improving mobility, and 
decreasing pain, but are not effective for all patients. Effective treatments are 
needed. Apremilast (Otezla®) reportedly inhibits phosphodiesterase type 4 (PDE-
4). By inhibiting the PDE-4 enzyme, apremilast purportedly increases intracellular 
cAMP, which modulates multiple inflammatory mediators. When FDA approved the 
product for psoriatic arthritis, it became available in 10, 20, and 30 mg strengths for 
oral administration. In a phase III trial, patients are receiving apremilast 20 or 30 
mg orally, twice daily, for 24 weeks. 
 
Celgene Corp., Summit, NJ 
 
Ongoing phase III trial failed to meet primary endpoint but was continued on 
recommendation from independent data monitoring committee; FDA approved Mar 
2014 for treating active psoriatic arthritis in adults  

Corticosteroids 
Disease-modifying 
antirheumatic drugs 
Nonsteroidal anti-
inflammatory drugs 
Physical therapy 
Sulfasalazine 
(Azulfidine) 
Tumor necrosis 
factor inhibitors 

Reduced signs and 
symptoms 
Improved mobility 
Improved quality of life 

Baricitinib for 
treatment of 
rheumatoid arthritis 

Patients in whom 
rheumatoid arthritis 
(RA) has been 
diagnosed 

RA is a chronic inflammatory disease causing polyarthritis with frequent 
progression to permanent joint damage, deformity, and functional disability. 
Biologic therapies are the standard of care for patients with RA that no longer 
responds to disease-modifying antirheumatic drugs (DMARDs). However, biologics 
must be administered by injection and are associated with increased incidence of 
serious infections, including tuberculosis. DMARDs with improved efficacy and 
tolerability are needed. Baricitinib (LY-3009104) is an oral Janus kinase 1 (JAK 1) 
and Janus kinase 2 (JAK 2) inhibitor. JAK 1 and JAK 2 are thought to be involved 
in mediating the activity of many cytokines involved in RA pathogenesis. Thus, 
inhibiting these kinases may reduce inflammation and RA symptoms. In phase III 
trials, patients are receiving baricitinib 4 mg, orally, once daily. 
 
Incyte Corp., Wilmington, DE, and Eli Lilly and Co., Indianapolis, IN 
 
Phase III trials ongoing 

Corticosteroids 
DMARDs (e.g., 
hydroxychloroquine, 
methotrexate, 
sulfasalazine) 
Nonsteroidal anti-
inflammatory drugs 
Tocilizumab 
Tofacitinib 
Tumor necrosis 
factor-alpha 
inhibitors 

Improved symptom 
scores as measured 
by American College 
of Rheumatology 
20/50/70 (% 
improvement) 
instruments 
Improved quality of life 
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Section 1. Currently Tracked Interventions 

Topic Title Potential Patient 
Population 

Intervention 
Developer/Manufacturer(s) 

Phase of Development 

Potential 
Comparators 

Potential Health 
or Other Impacts 

Brodalumab for 
treatment of 
psoriatic arthritis  

Patients in whom 
psoriatic arthritis 
has been 
diagnosed 

In a subset of patients with psoriatic arthritis, the disease can progress to severe 
and painful symptoms that, without effective treatment, can lead to deformity and 
disability of the hands and fingers. Available treatments, such as disease-modifying 
antirheumatic drugs (DMARDs), can be suboptimal. T-helper 17 cells secrete 
tumor necrosis factor (TNF), interleukin-17 (IL-17), and other proinflammatory 
cytokines that are thought to play a key role in psoriatic arthritis pathogenesis. 
Standard of care focuses on inhibiting TNF; however, many patients' symptoms do 
not respond to TNF therapy. Brodalumab is a monoclonal antibody that purportedly 
blocks the IL-17 receptor, inhibiting receptor-mediated signaling and improving 
symptoms. In phase III trials, patients are receiving brodalumab 140 or 210 mg, 
subcutaneously, every 2 weeks for 16 weeks. 
 
AstraZeneca, London, UK, and Valeant Pharmaceuticals International, Inc., 
Quebec, Quebec, Canada 
 
Phase III trials ongoing; May 2015, Amgen, Inc., withdrew from its partnership with 
AstraZeneca for psoriatic arthritis and ankylosing spondylitis indications because of 
concerns about adverse events (depression, suicidal ideation) in completed phase 
III trials; Sept 2015, AstraZeneca licensed development and commercialization 
rights to Valeant Pharmaceuticals International, Inc. 

Apremilast 
Corticosteroids 
DMARDS (e.g., 
methotrexate, 
sulfasalazine) 
Immunosuppres-
sants (e.g., 
azathioprine, 
cyclosporine, 
leflunomide) 
Nonsteroidal anti-
inflammatory drugs 
(NSAIDs) 
TNF-alpha inhibitors 
Ustekinumab 

Improved symptom 
scores as measured 
by the American 
College of 
Rheumatology 
20/50/70 (% 
improvement) 
instruments 
Improved scores on 
disability measures 
Improved quality of life 

Condoliase for 
treatment of 
lumbar disc 
herniation 

Patients in whom 
lumbar disc 
herniation has 
been diagnosed 

About 3 million people in the U.S. are affected by lumbar disc herniation; males 
aged 20ï49 years have a particularly high incidence. Pharmacologic treatments 
focus primarily on reducing pain; no pharmacologic treatments exist for treating the 
disease. Disc herniation occurs when a partial protrusion of the nucleus pulposus, 
located in the center of each intervertebral disc, emerges from the anulus fibrosus 
(outer layer of the disc). Herniated discs exert pressure on the spinal nerve root 
causing pain and numbness. Condoliase (SI-6603) is an enzyme therapy purported 
to degrade glycosaminoglycans, which are the main components of the nucleus 
pulposus. Some clinical researchers assume that degrading glycosaminoglycans 
reduces pressure on the nerves by shrinking the nucleus pulposus. Condoliase 
purportedly does not break down proteins, leaving surrounding tissues intact, 
including blood vessels and nerves. In phase III trials, patients are receiving 
condoliase 1.25 U, as a single intradiscal injection. 
 
Seikagaku Corp., Tokyo, Japan 
 
Phase III trials ongoing 

Lumbar disc 
replacement surgery 
Physical therapy 

Improved leg pain 
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Section 1. Currently Tracked Interventions 

Topic Title Potential Patient 
Population 

Intervention 
Developer/Manufacturer(s) 

Phase of Development 

Potential 
Comparators 

Potential Health 
or Other Impacts 

Fasinumab for 
treatment of 
osteoarthritis pain 

Patients in whom 
osteoarthritis (OA) 
has been 
diagnosed  

No regenerative treatments are FDA approved for patients with OA who 
experience musculoskeletal pain. Treatment with nonsteroidal anti-inflammatory 
drugs (NSAIDs), COX-2 inhibitors, or narcotics generally does not provide long-
term relief. New therapies are needed. Fasinumab (REGN475/SAR164877) is a 
humanized monoclonal antibody specific for nerve growth factor (NGF). It is 
intended to inhibit pain signaling, reducing pain in patients with severe OA pain in 
the knees or hips. In a phase III trial, patients are receiving 1 of 4 unspecified 
fasinumab regimens. 
 
Regeneron Pharmaceuticals, Inc., Tarrytown, NY  
Sanofi, Paris, France 
 
Phase III trial re-initiated in May 2015 after FDA lifted a clinical hold from 2012 that 
had been put in place to examine possible adverse effects (related to peripheral 
nervous system) associated with use of NGF antagonists for treating OA pain 

Analgesics 
Autologous 
conditioned serum 
Corticosteroids 
Lifestyle 
modification 
Mesenchymal stem 
cells 
NSAIDs 
Physical therapy 
Platelet-rich plasma 
Topical pain 
relievers 
Viscosupplementati
on (hyaluronan 
injections) 

Reduced pain 
Increased range of 
motion 
Improved quality of life 

Fulranumab for 
treatment of 
osteoarthritis pain 

Patients in whom 
osteoarthritis (OA) 
has been 
diagnosed  

No regenerative treatments are FDA approved for patients with OA who 
experience musculoskeletal pain. Treatment with nonsteroidal anti-inflammatory 
drugs (NSAIDs), COX-2 inhibitors, or narcotics generally does not provide long-
term relief. New therapies are needed. Fulranumab is a humanized monoclonal 
antibody specific for nerve growth factor (NGF). It is intended to inhibit pain 
signaling, reducing pain in patients with severe OA pain in the knees or hips. In 
phase III trials, patients are receiving 1 or 3 mg, injected subcutaneously, once 
every 4 weeks for up to 16 weeks. 
 
Janssen Research & Development unit of Johnson & Johnson, New Brunswick, NJ 
 
Phase III trials re-initiated in Mar 2015 after FDA lifted a clinical hold from 2012 that 
had been put in place to examine possible side effects (related to the peripheral 
nervous system) associated with use of NGF antagonists for treating OA pain 

Analgesics 
Autologous 
conditioned serum 
Corticosteroids 
Lifestyle 
modification 
Mesenchymal stem 
cells 
NSAIDs 
Physical therapy 
Platelet-rich plasma 
Topical pain 
relievers 
Viscosupplementati
on (hyaluronan 
injections) 

Reduced pain 
Increased range of 
motion 
Improved quality of life 
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Section 1. Currently Tracked Interventions 

Topic Title Potential Patient 
Population 

Intervention 
Developer/Manufacturer(s) 

Phase of Development 

Potential 
Comparators 

Potential Health 
or Other Impacts 

Ixekizumab for 
treatment of 
psoriatic arthritis 

Patients in whom 
active psoriatic 
arthritis has been 
diagnosed 

In a subset of patients with psoriatic arthritis, the disease can progress to severe 
and painful symptoms that, without effective treatment, can lead to deformity and 
disability of the hands and fingers. Available treatments, such as disease-modifying 
antirheumatic drugs (DMARDs), can be suboptimal. Ixekizumab is a monoclonal 
antibody that purportedly blocks the activity of interleukin 17A, which is thought to 
contribute to psoriatic arthritis pathogenesis. In an ongoing trial, patients are 
receiving ixekizumab subcutaneously in two 80 mg injections at week 0, followed 
by weekly 80 mg injections until week 12. 
 
Eli Lilly and Co., Indianapolis, IN 
 
Phase III trials ongoing 

Apremilast 
Corticosteroids 
DMARDS (e.g., 
methotrexate, 
sulfasalazine) 
Immunosuppressant
s (e.g., azathioprine, 
cyclosporine, 
leflunomide) 
Nonsteroidal anti-
inflammatory drugs 
(NSAIDs) 
Tumor necrosis 
factorïalpha 
inhibitors 
Ustekinumab 

Improved symptom 
scores as measured 
by the American 
College of 
Rheumatology 
20/50/70 (% 
improvement) 
instruments 
Improved disability 
measures 
Improved quality of life 

Joint-sparing knee 
implant 
(KineSpring 
System) for 
treatment of knee 
osteoarthritis 

Patients in whom 
knee osteoarthritis 
(OA) has been 
diagnosed 

Younger, more active patients are often poor candidates for traditional joint 
replacement surgery because a prosthesis may not last for the rest of their lives. 
The KineSpring® System purportedly fills an unmet need in knee OA treatment by 
providing a minimally invasive option between conservative care and joint-
modifying surgery for patients with primarily unicompartmental medial knee 
osteoarthritis. The system is intended to treat pain and restore knee function by 
supplementing natural joint structures and reducing joint overload. The device 
consists of an articulated absorber (spring) anchored with bone screws to the 
femoral and tibial cortices using standard surgical techniques. The absorber is 
designed to bear up to 30 lb (13.6 kg) of body weight per step, reducing the load 
on the joint; 2 ball-and-socket joints at the ends of the spring purportedly match 
natural knee motion. The absorber is implanted in the extracapsular space along 
the medial side of the joint through 2 incisions. The procedure purportedly spares 
the joint and is reversible; the device is extracapsular and extra-articular; no bone, 
ligament, or cartilage is removed. 
 
Moximed, Inc., Hayward, CA 
 
Pivotal investigational device exemption trial ongoing in U.S. 

High tibial 
osteotomy 
Joint distraction 
Mesenchymal stem-
cell therapy 
Nonsteroidal anti-
inflammatory drugs 
(NSAIDs) 
Physical therapy 
Platelet-rich plasma 
Special orthotic 
devices 
Unloading braces 
Weight loss (if 
patient is 
overweight) 

Reduced pain 
Improved mobility 
Improved quality of life 
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Section 1. Currently Tracked Interventions 

Topic Title Potential Patient 
Population 

Intervention 
Developer/Manufacturer(s) 

Phase of Development 

Potential 
Comparators 

Potential Health 
or Other Impacts 

Lesinurad for 
treatment of 
hyperuricemia and 
allopurinol-
refractory gout 

Patients in whom 
hyperuricemia has 
been diagnosed 
and thus are at 
high risk of 
developing acute 
gout  

Hyperuricemia is believed to be the most important risk factor for developing gout. 
About half of patients with gout do not achieve target goals for serum uric acid 
levels with the standard of care, allopurinol or febuxostat. Lesinurad (RDEA594) is 
a selective urate transporter inhibitor. This inhibition leads to uric acid excretion, 
reducing uric acid and crystal formation and potentially alleviating symptoms of 
acute gout or preventing gout flares. Lesinurad can be used as monotherapy or in 
combination with allopurinol or febuxostat. In phase III trials, patients are receiving 
lesinurad 200 mg, orally, twice daily, or 400 mg, orally, once daily. 
 
AstraZeneca, London, UK 
 
Phase III trials ongoing; Oct 2015, FDA Arthritis Advisory Committee 
recommended approval of lesinurad for treating gout-associated hyperuricemia; 
FDA action date is set for Dec 29, 2015 

Allopurinol 
Colchicine 
Febuxostat 
Nonsteroidal anti-
inflammatory drugs 
(NSAIDs) 
Probenecid 
Steroids 

Reduced uric acid 
accumulation and 
crystal formation 
Fewer acute flares 

Piclidenoson for 
treatment of 
rheumatoid arthritis  

Patients in whom 
methotrexate-
resistant 
rheumatoid arthritis 
(RA) has been 
diagnosed  

RA is a chronic inflammatory disease causing polyarthritis with frequent 
progression to permanent joint damage, deformity, and functional disability. 
Biologic therapies are the standard of care for patients with RA that no longer 
responds to disease-modifying antirheumatic drugs (DMARDs). However, biologics 
must be administered by injection and are associated with increased incidence of 
serious infections, including tuberculosis. DMARDs with improved efficacy and 
tolerability are needed. Piclidenoson (CF101) is a small-molecule antagonist of the 
adenosine 3A receptor (A3AR), which researchers postulate modulates several 
key inflammatory signaling proteins, such as PI3K, PKA, PKB/Akt, IKK, and NF-
kappaB, resulting in inhibition of inflammatory cytokine production. Modulating 
cytokine production might improve treatment outcomes for patients with RA. In 
phase II trials, patients received piclidenoson 1 mg, orally, every 12 hours. 
 
Can-Fite BioPharma, Ltd., Petah-Tikva, Israel 
 
Phase III trial planned 

Corticosteroids 
Disease-modifying 
antirheumatic drugs 
(DMARDS; e.g., 
hydroxychloroquine, 
methotrexate, 
sulfasalazine)  
Nonsteroidal anti-
inflammatory drugs 
(NSAIDs) 
Tocilizumab 
Tofacitinib  
Tumor necrosis 
factor-alpha 
inhibitors 

Reduced inflammation 
Improved symptoms 
Improved activities of 
daily living 
Improved quality of life 
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Topic Title Potential Patient 
Population 

Intervention 
Developer/Manufacturer(s) 

Phase of Development 

Potential 
Comparators 

Potential Health 
or Other Impacts 

Secukinumab 
(Cosentyx) for 
treatment of 
ankylosing 
spondylitis 

Patients in whom 
ankylosing 
spondylitis has 
been diagnosed 

Ankylosing spondylitis is an inflammatory disease, a form of arthritis that primarily 
affects the spine and can cause vertebrae to fuse together; investigators have not 
found a cure. Treatments focus on reducing inflammation, improving mobility, and 
decreasing pain, but are not effective for all patients. Effective treatments are 
needed. Secukinumab is reportedly a monoclonal antibody antagonist for 
interleukin-17 (IL-17). IL-17 purportedly is involved in developing delayed-type 
hypersensitivity reactions by increasing chemokine production, which promotes the 
recruitment of inflammatory cells such as monocytes and neutrophils to the local 
area. By blocking the effects of IL-17ïlocalized autoimmune reactions, ankylosing 
spondylitis pathology could be blocked while minimizing the systemic 
immunosuppression associated with tumor necrosis factor (TNF) blockers, which 
are often used in treatment. In phase III trials, patients are receiving secukinumab 
subcutaneously, 75 or 150 mg, monthly. 
 
Novartis International AG, Basel, Switzerland 
 
Phase III trials ongoing 

Corticosteroids 
Disease-modifying 
antirheumatic drugs 
Nonsteroidal anti-
inflammatory drugs 
(NSAIDs) 
Physical therapy 
Sulfasalazine 
(Azulfidine) 
TNF inhibitors 

Improved mobility 
Reduced pain and 
other symptoms 
Improved quality of life  

Secukinumab 
(Cosentyx) for 
treatment of 
psoriatic arthritis 

Patients in whom 
psoriatic arthritis 
has been 
diagnosed 

In a subset of patients with psoriatic arthritis, the disease can progress to severe 
and painful symptoms that, without effective treatment, can lead to deformity and 
disability of the hands and fingers. Some patients do not have an adequate 
response to disease-modifying antirheumatic drugs (DMARDs), and other effective 
treatments are needed. Secukinumab (CosentyxÊ) is a monoclonal antibody 
antagonist for interleukin-17 (IL-17), which purportedly is involved in developing 
delayed-type hypersensitivity reactions by increasing chemokine production, thus 
recruiting inflammatory cells such as monocytes and neutrophils to the local area. 
By blocking these effects, psoriatic arthritis pathology could be obstructed while 
minimizing the systemic immunosuppression associated with the tumor necrosis 
factor (TNF) blockers that are often used in treatment. In phase III trials, patients 
are receiving secukinumab 150 mg, subcutaneously, monthly. 
 
Novartis International AG, Basel, Switzerland 
 
Phase III trials ongoing; FDA approved Jan 2015 for treating moderate-to-severe 
plaque psoriasis 

Apremilast 
Corticosteroids 
DMARDS (e.g., 
methotrexate, 
sulfasalazine) 
Immunosuppressant
s (e.g., azathioprine, 
cyclosporine, 
leflunomide) 
Nonsteroidal anti-
inflammatory drugs 
(NSAIDs) 
TNF-alpha inhibitors 
Ustekinumab 

Improved symptom 
scores as measured 
by the American 
College of 
Rheumatology 
20/50/70 (% 
improvement) 
instruments 
Improved scores on 
disability measures 
Improved quality of life 
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Topic Title Potential Patient 
Population 

Intervention 
Developer/Manufacturer(s) 

Phase of Development 

Potential 
Comparators 

Potential Health 
or Other Impacts 

Secukinumab 
(Cosentyx) for 
treatment of 
rheumatoid arthritis 

Patients in whom 
rheumatoid arthritis 
(RA) has been 
diagnosed 

RA is a chronic inflammatory disease causing polyarthritis with frequent 
progression to permanent joint damage, deformity, and functional disability. 
Biologic therapies have become standard of care for patients with RA that no 
longer responds to disease-modifying antirheumatic drugs (DMARDs). However, 
biologics must be administered by injection and are associated with increased 
incidence of serious infections, including tuberculosis. DMARDs with improved 
efficacy and tolerability are needed. Secukinumab (CosentyxÊ) is a monoclonal 
antibody antagonist for interleukin-17 (IL-17), which purportedly is involved in 
developing delayed-type hypersensitivity reactions by increasing chemokine 
production, thus recruiting inflammatory cells such as monocytes and neutrophils 
to the local area. By blocking these effects, RA pathology could be blocked while 
minimizing the systemic immunosuppression associated with tumor necrosis factor 
(TNF) blockers, which are often used in treatment. In phase III trials, patients are 
receiving secukinumab 75 or 150 mg, subcutaneously, monthly, with a 10 mg/kg 
loading dose. 
 
Novartis International AG, Basel, Switzerland 
 
Phase III trials ongoing; FDA approved Jan 2015 for treating moderate-to-severe 
plaque psoriasis 

Biologics (e.g., 
abatacept, 
adalimumab, 
tocilizumab) 
Corticosteroids 
DMARDs (e.g., 
hydroxychloroquine, 
methotrexate, 
sulfasalazine) 
Nonsteroidal anti-
inflammatory drugs 
Tofacitinib 
Tumor necrosis 
factor-alpha 
inhibitors 

Improved symptom 
scores as measured 
by American College 
of Rheumatology 
20/50/70 (% 
improvement) 
instruments 
Improved quality of life 

Tanezumab for 
treatment of 
osteoarthritis pain 

Patients in whom 
osteoarthritis (OA) 
has been 
diagnosed 

No regenerative treatments are approved by FDA for patients with OA who suffer 
from musculoskeletal pain. Treatment with nonsteroidal anti-inflammatory drugs 
(NSAIDs), COX-2 inhibitors, or narcotics generally does not provide long-term 
relief. New therapies providing long-term relief of symptoms could improve quality 
of life for many patients with OA. Tanezumab is a humanized monoclonal antibody 
against nerve growth factor (NGF). Tanezumab is intended to inhibit pain signaling 
and reduce pain in patients with severe OA in the knees or hips. In a phase III trial, 
patients are receiving tanezumab 5 or 10 mg as a subcutaneous infusion once 
every 8 weeks. 
 
Pfizer Inc., New York, NY, Eli Lilly and Co., Indianapolis, IN 
 
Phase III trial ongoing; Mar 2015, FDA lifted a clinical hold from 2012 that was put 
in place to examine possible adverse effects (rapidly progressing osteoarthritis, 
osteonecrosis) associated with use of NGF antagonists for treating osteoarthritic 
pain 

Analgesics 
Autologous 
conditioned serum 
Corticosteroids 
Lifestyle 
modification 
Mesenchymal stem 
cells 
NSAIDs 
Physical therapy 
Platelet-rich plasma 
Viscosupplementati
on 

Reduced pain 
Increased range of 
motion 
Increased tissue 
regeneration 
Improved quality of life 
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Topic Title Potential Patient 
Population 

Intervention 
Developer/Manufacturer(s) 

Phase of Development 

Potential 
Comparators 

Potential Health 
or Other Impacts 

Tofacitinib 
(Xeljanz) for 
treatment of 
juvenile idiopathic 
arthritis 

Patients in whom 
juvenile idiopathic 
arthritis (JIA) has 
been diagnosed 

Available treatments for JIA only partially mitigate symptoms and do not prevent 
the disease's long-term damage. Additionally, prolonged use of steroids used in 
treatment can slow growth and delay puberty. Improved treatments to prevent joint 
deformity and reduce complications are needed. Tofacitinib (Xeljanz) is a tyrosine 
kinase inhibitor and targeted disease-modifying antirheumatic drug (DMARD) 
intended for treating JIA. Tofacitinib inhibits the Janus kinase (JAK 3) signaling 
pathway believed to mediate several processes involved in chronic inflammatory 
diseases, such as antibody production by B cells, production of rheumatic factor, 
and activation of T cells. By inhibiting the JAK 3 pathway, tofacitinib may suppress 
the inflammatory reactions that are the basis of JIA. As an orally administered 
biologic, it might provide better adherence to treatment recommendations and 
improve symptom control compared with current injectables, nonsteroidal anti-
inflammatory drugs (NSAIDs), or methotrexate. Approved dosage in adults is 
tofacitinib, 5 mg, orally, twice daily. Lower doses would be given to patients 
weighing less than 40 kg. 
 
Pfizer, Inc., New York, NY 
 
Phase III trials ongoing; FDA approved Nov 2012 for treating adults with 
moderately to severely active rheumatoid arthritis who have had an inadequate 
response or intolerance to methotrexate 

Anakinra 
Canakinumab 
Corticosteroids 
Methotrexate 
NSAIDs 
Tocilizumab 

Improved adapted 
ACR pediatric 
30/50/70/90/100 
disability criteria  
Improved CHAQ (Child 
Health Assessment 
Questionnaire) clinical 
response 
Decreased CHQ (Child 
Health Questionnaire) 
pain intensity as 
assessed on a 100 
mm visual analog 
scale 
Improved quality of life 

Tonogenchoncel-L 
(Invossa) 
allogeneic 
chondrocyte 
implantation for 
treatment of knee 
osteoarthritis  

Patients in whom 
grade 3 
degenerative 
chronic knee 
osteoarthritis (OA) 
has been 
diagnosed 

Knee OA chondrocyte treatments require a multistep process to harvest 
autologous chondrocytes from the patient, culture them, and reimplant them in the 
knee. This process can lead to deposit of fibrocartilage in the patient rather than 
the normally endogenous hyaline cartilage (microfracture surgery). The developer 
asserts it has created a novel method for inserting therapeutic growth-factor gene 
into allogeneic chondrocyte cells, culturing and stabilizing them, and injecting them 
into the injured site in the knee. The intent is to secrete growth-factor proteins to 
potentially regenerate and repair tissue. Tonogenchoncel-L (InvossaÊ) 
chondrocytes have been genetically modified to express transforming growth 
factor-beta, which is intended as a permanent repair and purported to be 
applicable to major (full-thickness) cartilage defects, rather than just minor (partial-
thickness) defects. The biologic can purportedly be mass produced and used off 
the shelf. 
 
TissueGene, Inc., Rockville, MD 
 
Phase III trial planned 

Microfracture 
surgery 
Autologous 
chondrocyte 
implantation 
(Carticel®) 
Osteochondral 
autograft transfer 
Knee replacement 

Decreased knee pain 
Improved knee 
function 
Delayed or avoided 
knee replacement 
surgery 
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Topic Title Potential Patient 
Population 

Intervention 
Developer/Manufacturer(s) 

Phase of Development 

Potential 
Comparators 

Potential Health 
or Other Impacts 

Ustekinumab 
(Stelara) for 
treatment of 
spondyloarthritis 

Patients in whom 
spondyloarthritis 
(SpA) has been 
diagnosed  

SpA is a group of chronic inflammatory autoimmune diseases. SpA may be axial 
(affecting the sacroiliac joints and spine) or peripheral (affecting joints of the lower 
extremities). Prevalence of SpA in the U.S. may be as high as 1% (more than 3 
million people). Patients with untreated axial SpA may progress to ankylosing 
spondylitis (AS), which is diagnosed by the presence of radiographic sacroiliitis 
(inflammation of the sacroiliac joints). 1st-line treatment for SpA and AS is 
administration of nonsteroidal anti-inflammatory drugs (NSAIDs), but they may be 
ineffective in some patients and are associated with gastrointestinal toxicity. 

Ustekinumab (Stelara®) is a monoclonal antibody that FDA has approved for 

treating psoriasis and psoriatic arthritis. Ustekinumab blocks the activity of the 
proinflammatory cytokines interleukin (IL)-12 and IL-23, which may be elevated in 
patients who have SpA or AS. In phase III trials, patients with SpA or AS will 
receive 45 or 90 mg ustekinumab, subcutaneously, at weeks 0 and 4, and every 12 
weeks thereafter through 52 weeks.  
 
Janssen Biotech unit of Johnson & Johnson, New Brunswick, NJ 
 
Phase III trials ongoing 

NSAIDs Reduced disease 
progression 
Improved rate of 
Assessment of 
SpondyloArthritis 
International Society 
(ASAS) 40 response 
Improved quality of life 
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Section 1. Currently Tracked Interventions 

Table 2. AHRQ Priority Condition: 02 Cancer: 223 Interventions 

Topic Title Potential Patient 
Population 

Intervention 
Developer/Manufacturer(s) 

Phase of Development 

Potential 
Comparators 

Potential Health 
or Other Impacts 

5-aminolevulinic acid 
fluorescence 
guidance for 
identifying clear 
surgical margins in 
glioma 

Patients 
undergoing surgery 
for glioma 

Complete surgical resection of glioma improves outcomes in patients who are 
eligible for surgery; however, the highly invasive nature of glioma and the high 
degree of similarity between glioma tumors and surrounding healthy brain 
tissue make complete surgical resection and identification of clear surgical 
margins difficult. 5-aminolevulinic acid (5-ALA) is a small-molecule prodrug 
that is converted to protoporphyrin IX (PIX) in neoplastic cells, but not in 
normal cells. Illuminating PIX with ultraviolet light induces fluorescence in the 
visible light spectrum, potentially serving as a marker for glioma tissue. 
Researchers postulate that surgical resection guided by the pattern of PIX 
fluorescence could increase the percentage of glioma tissue removed, thereby 
improving outcomes. 5-ALA is administered as an oral medication about 3ï5 
hours before surgery at a dose of 20 mg/kg. 
  
Medac GmbH, Hamburg, Germany (developer); NX Development Corp., 
Louisville, KY, has optioned development rights in North America 
Academic research institutions including Case Comprehensive Cancer 
Center, Cleveland, OH; Emory University, Atlanta, GA; St. Joseph's Hospital 
and Medical Center, Phoenix, AZ; University of California, San Francisco 
(investigators) 
  
Phase III trial (MC-ALS.3/GLI) completed, phase III trial (BALANCE) ongoing; 
commercially available as Gliolan® in Europe; FDA granted orphan drug status 

Standard surgical 
resection without 
fluorescence 
assistance 

Increased overall 
survival 
Increased progression-
free survival 
Improved quality of life 

90Y-clivatuzumab 
tetraxetan for 
treatment-refractory 
pancreatic cancer 

Patients with 
metastatic 
pancreatic cancer 
who have received 
at least 2 therapies, 
including at least 1 
gemcitabine-
containing regimen 

Only about 5% of patients with pancreatic cancers have disease that responds 
to the standard of care (gemcitabine chemotherapy), and the prognosis for 
these patients is poor. 90Y-clivatuzumab tetraxetan is a novel 
radiopharmaceutical under investigation for treating pancreatic cancer. 
Clivatuzumab is a humanized monoclonal antibody that binds a mucin antigen 
expressed by most pancreatic cancer cells but is minimally expressed in 
pancreatitis or by normal pancreatic cells. Clivatuzumab is conjugated to the 
radioisotope yttrium-90 using the chelator tetraxetan. In clinical trials, 90Y-
clivatuzumab tetraxetan is administered once weekly for 3 weeks of each 4-
week cycle, in combination with weekly, low-dose gemcitabine (200 mg/m2, 
intravenously). 
 
Immunomedics, Inc., Morris Plains, NJ 
 
Phase III trial (PANCRIT®-1) ongoing; FDA granted orphan drug and fast-track 
statuses 

Chemotherapy with 1 
or more of the 
following: 
Antimetabolites (e.g., 
5-fluorouracil, 
capecitabine, 
gemcitabine) 
Folic acid derivatives 
(e.g., leucovorin) 
Multikinase inhibitors 
(e.g., erlotinib) 
Platinum-based agents 
(e.g., cisplatin, 
oxaliplatin) 
Taxanes (e.g., 
docetaxel, nab-
paclitaxel, paclitaxel) 

Increased overall 
survival 
Increased progression-
free survival 
Improved quality of life 



AHRQ Healthcare Horizon Scanning System Status Update Report     11-30-2015 

14 

Section 1. Currently Tracked Interventions 

Topic Title Potential Patient 
Population 

Intervention 
Developer/Manufacturer(s) 

Phase of Development 

Potential 
Comparators 

Potential Health 
or Other Impacts 

177lutetium-octreotate 
(Lutathera) for 
treatment of 
advanced refractory 
neuroendocrine 
tumors 

Patients with 
neuroendocrine 
tumors (NETs) 
whose disease is 
refractory to 
somatostatin 
analogues or 
systemic therapy 

Most cases of NETs are advanced at diagnosis and cannot be surgically 
resected. NETs are usually slow growing and treatment with somatostatin 
analogues can reduce hormonal overproduction and decrease symptoms, but 
in most cases, NETs become resistant. Because of a lack of effective 
treatments, these tumors are associated with poor outcomes. A need exists 
for treatments that can prevent NET recurrence. [177Lu]-DOTA-Tyr3-
Octreotate (Lutathera®) is a 177lutetium-labeled somatostatin analogue with 
high affinity for the somatostatin receptor subtype sst 2 receptor. [177Lu]-
DOTA-Tyr3-Octreotate is a highly sensitive and very specific method to detect 
NETs by single photon emission computed tomography (SPECT). 
Additionally, [177Lu]-DOTA-Tyr3-Octreotate also emits beta particles, which 
are high-energy electrons capable of destroying tumor cell DNA and 
preventing resistance. In a phase III clinical trial, patients will receive 4 
administrations of 7.4 GBq (200 mCi) [177Lu]-DOTA-Tyr3-Octreotate given at 
8-week plus or minus 1-week intervals to enable acute toxicity issues related 
to the treatment to resolve between treatments. 
 
Advanced Accelerator Applications, S.A., Saint-Genis-Pouilly, France 
 
Phase III trial (NETTER-1) ongoing; Jan 2009, FDA granted orphan drug and 
fast-track statuses 

Chemotherapy with 1 
or more of the 
following: 
Alkylating agents (e.g., 
streptozotocin) 
Anthracyclines (e.g., 
doxorubicin, 
etoposide) 
Antimetabolites (e.g., 
5-fluorouracil) 
Platinum-based drugs 
(e.g., cisplatin) 
mTOR inhibitors (e.g., 
everolimus) 
Multikinase inhibitors 
(e.g., sunitinib) 
Somatostatin 
analogues (e.g., 
octreotate) 

Increased overall 
survival 
Increased progression-
free survival 
Improved quality of life 
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Topic Title Potential Patient 
Population 

Intervention 
Developer/Manufacturer(s) 

Phase of Development 

Potential 
Comparators 

Potential Health 
or Other Impacts 

Abemaciclib for 
treatment of estrogen 
receptorïpositive 
breast cancer 

Patients& with 
estrogen receptorï
positive, HER2-
negative breast 
cancer in whom 
locally advanced 
disease is not 
amenable to 
treatment by 
surgery or who 
have metastatic 
disease 

Although endocrine therapies (e.g., estrogen receptor antagonists, aromatase 
inhibitors) are often effective in treating patients who have estrogen receptorï
positive breast cancer, the response duration is typically limited to about 1 
year. Abemaciclib (LY2835219) is a dual inhibitor of cyclin-dependent kinase 
(CDK) 4 and CDK 6, kinases involved in controlling cell-cycle progression. 
CDK 4 and CDK 6 regulate a cell-cycle checkpoint controlling initiation of DNA 
synthesis; therefore, their inhibition may limit tumor growth mediated by cell 
proliferation. Preclinical studies have demonstrated that estrogen receptorï
positive breast cancer may be highly sensitive to CDK 4/6 inhibition and that 
this inhibition may be synergistic with endocrine therapies. Abemaciclib is 
being studied for use in combination with fulvestrant in various treatment 
settings for advanced disease. In clinical trials, it is given orally at a dose of 
200 mg, once every 12 hours, in 28-day cycles. Abemaciclib is also being 
tested in advanced nonsmall cell lung cancer 
 
Eli Lilly and Co., Indianapolis, IN 
 
Phase III trials (MONARCH 2 and MONARCH 3) ongoing; Oct 2015, FDA 
granted breakthrough therapy status 

Chemotherapy with 1 
or more of the 
following: 
Anabolic steroids (e.g., 
fluoxymesterone) 
Aromatase inhibitors 
(e.g., anastrozole, 
exemestane, letrozole) 
CDK4/6 inhibitors 
(e.g., palbociclib 
[LEE011; in 
development]) 
Estrogen inhibitors 
(e.g., tamoxifen, 
toremifene) 
Estrogen receptor 
inhibitors (e.g., 
fulvestrant) 
Protein kinase 
inhibitors (e.g., 
everolimus) 
Synthetic 
progestogens (e.g., 
progestin) 

Increased overall 
survival 
Increased progression-
free survival 
Improved quality of life 
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Topic Title Potential Patient 
Population 

Intervention 
Developer/Manufacturer(s) 

Phase of Development 

Potential 
Comparators 

Potential Health 
or Other Impacts 

Active cellular 
immunotherapy 
(DCVAC/OvCa) for 
prevention of 
recurrent ovarian 
cancer 

Patients with stage 
III epithelial ovarian 
cancer, primary 
peritoneal cancer, 
or fallopian tube 
cancer who have 
undergone 
debulking surgery, 
are chemotherapy 
naïve and can be 
either platinum 
sensitive or 
platinum resistant 

No maintenance therapies are approved to preserve remission in ovarian 
cancer treatment. The active cellular immunotherapy DCVAC/OvCa (DCVAC) 
is an autologous dendritic cellïbased vaccine primed with tumor cells that 
were killed by cell-mediated immune response via high hydrostatic pressure. 
The vaccine is intended to induce an immune response to ovarian cancer 
cells, preventing or slowing recurrence. In clinical trials, DCVAC is 
administered via intradermal injection alone or in parallel with chemotherapy. 
 
Sotio a.s., Prague, Czech Republic, owned by investment firm PPF Group, 
N.V., Amsterdam, the Netherlands 
 
Phase II trials (SOV01, SOV02, and SOV03) ongoing; FDA granted orphan 
drug status 

Chemotherapy with 1 
or more of the 
following: 
Angiogenesis 
inhibitors (e.g., 
bevacizumab) 
Anthracyclines (e.g., 
doxorubicin) 
Antimetabolites (e.g., 
pemetrexed, 
gemcitabine) 
PARP inhibitors if 
BRCA1/2-mutant (e.g., 

olaparib) 
Platinum-based agents 
(e.g., carboplatin, 
cisplatin) 
Taxanes (e.g., 
docetaxel, nab-
paclitaxel, paclitaxel) 
Topoisomerase 
inhibitors (e.g., 
etoposide, doxorubicin 
HCl liposome injection, 
topotecan) 

Increased overall 
survival 
Increased progression-
free survival 
Improved quality of life 
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Topic Title Potential Patient 
Population 

Intervention 
Developer/Manufacturer(s) 

Phase of Development 

Potential 
Comparators 

Potential Health 
or Other Impacts 

Adenosine receptor 
agonist (CF102) for 
treatment-refractory 
hepatocellular 
carcinoma 

Patients with 
treatment-
refractory or 
metastatic 
hepatocellular 
carcinoma (HCC) 

Patients with HCC that cannot be surgically resected have few treatment 
options and a poor prognosis; no 2nd-line therapy is available after sorafenib. 
CF102 is a highly specific and selective agonist of the A3 adenosine receptor 
(A3AR), which can downregulate the NF-kappaB and the Wnt signal 
transduction pathways and promote apoptosis of tumor cells. In clinical trials, 
CF102 is administered to patients orally, 25 mg, twice daily, in 28-day cycles. 
 
Can-Fite BioPharma, Ltd., Petah-Tikva, Israel 
 
Phase II trial (CF102-201HCC) ongoing; FDA granted orphan drug and fast-
track statuses 

Radiofrequency 
ablation 
Surgical resection 
Locoregional treatment 
with 1 of the following: 
Transarterial 
embolization 
Transcatheter arterial 
chemoembolization 
Chemotherapy with 1 
or more of the 
following: 
Anthracyclines (e.g., 
doxorubicin) 
Antimetabolites (e.g., 
5-fluorouracil, 
gemcitabine) 
Multikinase inhibitors 
(e.g., regorafenib, 
sorafenib) 
Platinum-based agents 
(e.g., cisplatin, 
oxaliplatin) 

Increased overall 
survival 
Increased progression-
free survival 
Improved quality of life 



AHRQ Healthcare Horizon Scanning System Status Update Report     11-30-2015 

18 

Section 1. Currently Tracked Interventions 

Topic Title Potential Patient 
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Intervention 
Developer/Manufacturer(s) 

Phase of Development 

Potential 
Comparators 

Potential Health 
or Other Impacts 

Afatinib (Gilotrif) for 
treatment of 
advanced head and 
neck cancer 

Patients in whom 
advanced head 
and neck cancer 
has been 
diagnosed 

Patients with advanced head and neck cancer have a poor prognosis and 
high recurrence rate, suggesting the need for novel treatment options. Afatinib 
(GilotrifÊ) is a small-molecule, irreversible ErbB-family inhibitor. It inhibits both 
epidermal growth factor receptor (EGFR; HER1) and HER2 receptor tyrosine 
kinases. Targeted EGFR-like receptor inhibition using the anti-EGFR 
monoclonal antibody cetuximab has demonstrated efficacy. Although multiple 
receptor tyrosine kinase inhibitors are available, none are approved for use in 
treating head and neck cancer. In clinical trials, afatinib is being tested as 1st-
line treatment, 2nd-line treatment after a platinum-based regimen, and 
maintenance therapy. Afatinib is administered orally, 40ï50 mg, once daily. 
 
Boehringer Ingelheim GmbH, Ingelheim, Germany 
 
Phase III trials (Lux-Head & Neck 1, 2, 3, and 4) ongoing 

Chemoradiation 
Surgical resection 
Chemotherapy with 1 
or more of the 
following: 
Alkylating agents (e.g., 
ifosfamide) 
Antimetabolites (e.g., 
5-fluorouracil, 
gemcitabine, 
methotrexate) 
Cytoprotective agents 
(e.g., bleomycin) 
EGFR inhibitor (e.g., 
cetuximab) 
Immunotherapy (e.g., 
durvalumab, 
nivolumab, 
pembrolizumab [in 
development]) 
Platinum-based drugs 
(e.g., cisplatin) 
Oncolytic virus (e.g., 
Reolysin® [in 
development]) 
Taxanes (e.g., 
docetaxel, paclitaxel) 
Tyrosine kinase 
inhibitors (e.g., 
lenvatinib, sorafenib) 
Vinca alkaloids (e.g., 
vinorelbine) 

Increased overall 
survival 
Increased progression-
free survival 
Improved quality of life 
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Aldoxorubicin for 
treatment of 
unresectable, 
advanced soft tissue 
sarcoma 

Patients with 
unresectable or 
metastatic soft 
tissue sarcoma 
who have 
undergone at least 
1 systemic therapy 

Patients with soft tissue sarcoma have few treatment options and a poor 
prognosis. Aldoxorubicin is a novel formulation of doxorubicin, a 
chemotherapy compound approved for use in treating soft tissue sarcoma, 
intended to provide targeted delivery of the compound to tumors. In this 
formulation, doxorubicin is coupled to albumin via an acid-sensitive linker. 
Circulating albumin preferentially accumulates in tumor tissues, which also 
generate acidic microenvironments. In these acidic conditions, the linker is 
cleaved, potentially releasing active doxorubicin locally at the site of the tumor. 
Aldoxorubicin is administered at a dosage of 350 mg/m2, intravenously, once 
every 3 weeks, for up to 6 cycles. 
 
CytRx Corp., Los Angeles, CA 
 
Phase III trial ongoing under an FDA special protocol assessment; FDA 
granted orphan drug status 

Chemotherapy with 1 
or more of the 
following: 
Alkylating agents (e.g., 
dacarbazine, 
ifosfamide) 
Anthracyclines (e.g., 
doxorubicin) 
Antimetabolites (e.g., 
gemcitabine, 
methotrexate) 
Platinum-based agents 
(e.g., cisplatin, 
oxaliplatin) 
Taxanes (e.g., 
docetaxel, paclitaxel) 
Tyrosine kinase 
inhibitors (e.g., 
imatinib, pazopanib) 
Vinca alkaloids (e.g., 
vincristine, vinorelbine) 

Increased overall 
survival 
Increased progression-
free survival 
Improved quality of life 
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Algenpantucel-L 
(HyperAcute-
Pancreas) 
immunotherapy for 
pancreatic cancer 

Patients in whom 
nonmetastatic 
adenocarcinoma of 
the pancreas has 
been diagnosed 

Patients with pancreatic cancer have a 5-year survival rate of about 5%; 
effective treatment options are needed. Algenpantucel-L immunotherapy is 
intended to stimulate an immune response against the patientôs pancreatic 
cancer cells. HyperAcute®-Pancreas therapy consists of 2 allogeneic 
pancreatic cancer cell lines that have been genetically engineered to express 
the enzyme alpha (1,3) galactosyl transferase, which marks the cells with a 
nonhuman carbohydrate that elicits a strong antibody immune response. 
Antibody binding to the cell lines leads to complement-mediated cell lysis, 
potentially leading to the uptake of pancreatic cancer antigens and a systemic 
immune response against the patientôs cancer. Clinical trials are testing this 
intervention in surgically resected and unresectable/borderline resectable 
pancreatic cancers; it is being administered by injection in combination with 
the standard of care, chemoradiation. HyperAcute-Pancreas is administered 
at a dose of 300 million immunotherapy cells, via intradermal injection, 
biweekly, for up to 18 doses. 
 
NewLink Genetics Corp., Ames, IA 
 
Phase III trials (IMPRESS and PILLAR) ongoing under FDA special protocol 
assessment; trials examining use in surgically resected and unresectable 
disease; FDA granted fast-track and orphan drug statuses 

Chemotherapy with 1 
or more of the 
following: 
Antimetabolites (e.g., 
5-fluorouracil, 
capecitabine, 
gemcitabine) 
Folic acid derivatives 
(e.g., leucovorin) 
Multikinase inhibitors 
(e.g., erlotinib) 
Platinum-based agents 
(e.g., cisplatin, 
oxaliplatin) 
Taxanes (e.g., 
docetaxel, nab-
paclitaxel, paclitaxel) 

Increased overall 
survival 
Increased progression-
free survival 
Improved quality of life 

Alisertib for treatment 
of small cell lung 
cancer 

Patients with small 
cell lung cancer 
(SCLC) that has 
progressed after 
platinum-based 
chemotherapy 

SCLC is an aggressive lung cancer that spreads rapidly to adjacent lymph 
nodes and distal organs. Each year, about 34,000 cases are reported in the 
U.S., and it has a very poor prognosis compared with other types of lung 
cancer. The 5-year survival rate is less than 5%. No therapeutic advances 
have been achieved against SCLC in 25 years, with topotecan being the only 
treatment option in the 2nd-line setting. Aurora kinase A is a serine/threonine 
kinase essential for the normal progression of the cell cycle. Although Aurora 
kinase A absence or loss of function causes cell-cycle arrest and apoptosis, 
its overexpression can result in uncontrolled cell proliferation. Alisertib is a 
small-molecule inhibitor that targets Aurora kinase A, causing cells to arrest in 
the G2/M phase and undergo apoptosis. In a phase II trial, patients are 
treated with alisertib in combination with paclitaxel. Alisertib is administered 
orally, 40 mg, twice daily, in a 3 days on, 4 days off regimen for 3 weeks of a 
28-day cycle. 
 
Millennium Pharmaceuticals subsidiary of Takeda Pharmaceutical Co., Ltd., 
Osaka, Japan 
 
Phase II trial (C14018) ongoing; Jul 2013, FDA granted orphan drug status 

Chemoradiation 
therapy 
Platinum-based agents 
(e.g., carboplatin, 
cisplatin) 
Topoisomerase 
inhibitors (e.g., 
etoposide, topotecan) 

Increased overall 
survival 
Increased progression-
free survival 
Improved quality of life 
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or Other Impacts 

Alvocidib for 
treatment of acute 
myeloid leukemia 

Patients in whom 
acute myeloid 
leukemia (AML) 
has been 
diagnosed 

Only about 25% of patients in whom AML is diagnosed will survive for 5 years 
after diagnosis. Alvocidib inhibits cyclin-dependent kinases (CDKs), which are 
key regulators of cell-cycle progression. Deregulation of CDK activity 
purportedly contributes to uncontrolled cell division and growth of cancer cells. 
Besides alvocidib's inhibitory activity towards cell cycle-regulating CDKs (i.e., 
CDK 4/6), alvocidib also has activity against CDK9, a CDK involved in 
regulating gene transcription. Researchers purport that CDK9 is involved in 
increasing expression of multiple cancer-related genes and, therefore, its 
inhibition may have therapeutic benefit. Alvocidib is administered 
intravenously in combination with standard multiagent chemotherapy 
regimens. In a recent clinical trial, alvocidib is being dosed as a 30 mg/kg 
bolus (30-minute infusion) followed by a 60 mg/kg infused over 4 hours. 
 
Tolero Pharmaceuticals, Inc., Lehi, UT 
 
Phase II trials complete; FDA granted orphan drug status 

Cladribine, cytarabine, 
and granulocyte 
colony stimulating 
factor (G-CSF) plus or 
minus mitoxantrone or 
idarubicin 
Fludarabine, 
cytarabine, and G-CSF 
plus or minus 
idarubicin 
High-dose cytarabine 
and anthracycline 
Mitoxantrone, 
etoposide, and 
cytarabine  

Increased overall 
survival 
Increased progression-
free survival 
Improved quality of life 

Anamorelin for 
treatment of cancer-
related 
cachexia/anorexia 

Patients with 
nonsmall cell lung 
cancer in whom 
cancer-related 
cachexia/anorexia 
(CRCA) has been 
diagnosed 

CRCA is caused by metabolic and neurochemical alterations in the body that 
lead to the loss of the desire to eat (anorexia) and the wasting of skeletal 
muscle mass (cachexia). The condition can limit patientsô tolerance of further 
treatment, directly affecting survival. Although a number of treatments have 
been applied to CRCA, many patients do not respond. Ghrelin, through its 
activity on the growth hormone secretagogue receptor, may increase appetite 
and inhibit leptin and proinflammatory cytokine expression. Anamorelin (ONO-
7643) is a ghrelin receptor agonist that can potentially address both the 
appetite and metabolic (e.g., proinflammatory) aspects of CRCA. In clinical 
trials, it is being administered at a dosage of 100 mg, orally, daily.  
 
Helsinn Healthcare S.A., Lugano/Pazzallo, Switzerland  
 
Phase III trials (ROMANA 1 and ROMANA 2) ongoing 

Anticytokine antibodies  
Appetite stimulants 
(e.g., cannabinoids, 
corticosteroids, 
cyproheptadine) 
Dietary counseling 
Melanocortin 
antagonists  
Metabolic disturbance 
modulators (e.g., 
pentoxifylline, 
thalidomide) 
Progesterone 
derivatives  

Improved lean body 
mass  
Improved muscle 
strength  
Increased body weight 
Increased overall 
survival  
Improved quality of life 
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Anti-CD19 
monoclonal antibody 
(MOR208) for 
treatment of diffuse 
large B-cell 
lymphoma 

Patients in whom 
diffuse large B-cell 
lymphoma 
(DLBCL) has been 
diagnosed 

Although the majority of patients with DLBCL respond to standard 1st-line 
chemotherapy, some patients' disease is resistant to this therapy and a 
significant number of patients experience relapse after an initial response. 
MOR208 is an Fc-optimized, humanized monoclonal antibody specific for 
CD19, a protein expressed by cells of the B-cell lineage including malignant 
DLBCL cells. MOR208 purportedly leads to antibody-dependent, cell-
mediated cytotoxicity (ADCC) of DLBCL cells, and the Fc region of the 
antibody has been modified to optimize the ADCC activity of the antibody. In 
clinical trials, MOR208 is administered intravenously in 8 weekly doses of 12 
mg/kg. 
 
Morphosys AG, Planegg-Martinsried, Germany 
 
Phase II trial ongoing; FDA granted fast-track status 

Various combination 
chemotherapy 
regimens with or 
without rituximab 

Increased overall 
survival 
Increased progression-
free survival 
Improved quality of life 

Antigen-specific 
immunotherapy 
(TG01) for treatment 
of pancreatic cancer 

Patients with 
resectable 
pancreatic cancer 
who have 
undergone surgery 
to remove the 
tumor 

Only about 5% of patients with pancreatic cancer respond to the standard of 
care (gemcitabine chemotherapy), and the prognosis for these patients is 
poor. An unmet need exists for interventions that can serve as adjuvant 
therapy after pancreatic cancer surgery. About 80% to 90% of all pancreatic 
cancers are caused by mutations that constitutively activate RAS; therefore, 
TG01 is designed to activate cytotoxic T cells that will target cells bearing RAS 
mutations. TG01 is a series of peptides that contain pancreatic cancer-specific 
RAS mutations, can be processed by antigen-presenting cells (APCs), and 
promiscuously bind to HLA class II for presentation to T cells. TG01 
purportedly activates an immune response against pancreatic cancer cells 
that will increase the time to relapse. It is injected subcutaneously and is taken 
up by APCs, which present the antigen via HLA class II to cytotoxic T cells. 
The T cells target and kill cancer cells that present mutant RAS peptides in the 
HLA class I. In clinical trials, patients are inoculated with TG01 after surgery 
on days 1, 3, 5, 8, and 15 and then every 2 weeks until the end of treatment 
with gemcitabine, which will be administered on days 1, 8, and 15 of a 4-week 
cycle for up to 6 cycles. 
 
Targovax AS, Lysaker, Norway 
 
Phase I/II trial (TG01-01) ongoing; Jun 2011, FDA granted orphan drug status 

Chemotherapy with 1 
of the following: 
Antimetabolites (e.g., 
5-fluorouracil, 
capecitabine, 
gemcitabine) 
Folic acid derivatives 
(e.g., leucovorin) 
Multikinase inhibitors 
(e.g., erlotinib) 
Platinum-based agents 
(e.g., cisplatin, 
oxaliplatin) 
Taxanes (e.g., 
docetaxel, nab-
paclitaxel, paclitaxel) 

Increased overall 
survival 
Increased progression-
free survival 
Improved quality of life 
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Apaziquone (EOquin) 
for treatment of 
nonmuscle-invasive 
bladder cancer 

Patients with 
nonmuscle-
invasive bladder 
cancer who have 
undergone 
transurethral 
resection of 
bladder tumor 
(TURBT) 

Nonmuscle-invasive bladder cancer has a 5-year survival rate of 85% if 
detected and treated early. Unfortunately, surgically resected bladder cancers 
have a 5-year recurrence rate of 80% and can progress to an advanced stage; 
in patients with lymph nodeïpositive and/or metastatic disease, the survival 
rate decreases to 14%. A need exists for interventions that can prevent the 
recurrence of bladder cancer after it has been surgically resected. Apaziquone 
(EOquin®) is an inactive bioreductive agent that is activated into a cytotoxic 
alkylating agent by reductase enzymes (e.g., DT-diaphorase) overexpressed 
in bladder tumor cells. In clinical trials, apaziquone is instilled directly into 
patients' bladders, in a 40 mL dose containing 4 mg apaziquone. Studies are 
comparing the safety and efficacy of single vs. multiple instillations. 
 
Spectrum Pharmaceuticals, Inc., Henderson, NV 
 
Phase III trials (SPI-1011, SPI-1012, and SPI-EOQ-12-305) ongoing 

Surgery (cystectomy) 
Radiotherapy 
combined with 
chemotherapy with 1 
or more of the 
following: 
Antimetabolites (e.g., 
5-fluorouracil, 
gemcitabine) 
Platinum-based agents 
(e.g., cisplatin) 
Taxanes (e.g., 
paclitaxel) 

Increased overall 
survival 
Increased progression-
free survival 
Improved quality of life 
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Apocept for 
treatment-refractory 
glioblastoma 

Patients in whom 
temozolomide-
resistant 
glioblastoma has 
been diagnosed 

Patients with temozolomide-resistant glioblastoma have few treatment options 
and a poor prognosis. APG101 is a novel fusion protein that links the CD95 
ligand (CD95L) to the Fc region of human immunoglobulin. APG101 
(ApoceptÊ) purportedly blocks the interaction between CD95L and CD95. In 
glioblastoma cells, stimulation of CD95 by CD95L is purported to drive tumor 
invasiveness and cell growth; therefore, blocking this interaction has the 
potential to improve patient outcomes. APG101 is administered as a once-
weekly intravenous infusion. 
 
Apogenix GmbH, Heidelberg, Germany 
 
Phase II trial ongoing; FDA granted orphan drug status 

Chemotherapy with 1 
or more of the 
following: 
Alkylating agents (e.g., 
carmustine, 
cyclophosphamide, 
lomustine, nitrosourea, 
procarbazine, 
temozolomide) 
Angiogenesis 
inhibitors (e.g., 
bevacizumab) 
Immunotherapeutics 
(e.g., DCVax-L, 
HSPPC-95, ICT-107, 
rindopepimut, SL-701 
[in development]) 
mTOR inhibitors (e.g., 
everolimus) 
PD-1 antibodies (e.g., 
nivolumab, 
pembrolizumab [in 
development]) 
Platinum-based drugs 
(e.g., carboplatin, 
cisplatin) 
Radiation therapy 
Vinca alkaloids (e.g., 
vincristine) 

Increased overall 
survival 
Increased progression-
free survival 
Improved quality of life 
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Archexin for 
treatment of 
metastatic renal cell 
carcinoma 

Patients with 
metastatic renal 
cell carcinoma 
(mRCC) whose 
disease has 
progressed after 
treatment with 
VEGFR-targeting 
tyrosine kinase 
inhibitor 

Since 2005, FDA has approved 6 targeted interventions for treating mRCC. 
Although patient outcomes have substantially improved with these therapies, 
new interventions are needed to complement or replace standard treatment to 
further improve patient outcomes. Archexin (RX-0201) is an antisense 
oligonucleotide (RNA) that complements a sequence of the Akt-1 mRNA, 
which promotes its degradation and prevents the synthesis of the Akt-1 
protein. Akt-1 is involved in the phosphorylation of proteins in pathways that 
control cell proliferation, growth, and survival, and it has been shown to be 
upregulated in different types of cancer. Archexin-mediated downregulation of 
Akt-1 purportedly prevents uncontrolled growth and proliferation of cancer 
cells. Because it has a distinct mechanism of action, archexin could be paired 
with approved therapies to extend disease-free survival in patients. In clinical 
trials, archexin is being tested in combination with everolimus; archexin is 
administered to patients in a dose up to 250 mg/m2 as a daily intravenous 
infusion for 14 days of a 21-day cycle for up to 8 cycles, while everolimus is 
taken daily, orally, at a dose 10 mg for up to 8 cycles.  
 
Rexahn Pharmaceuticals, Inc., Rockville, MD 
 
Phase IIa trial (RX-0201-P2-A-09) ongoing; a liposomal formulation of 
archexin (RX-0201-nano) is also under development to enhance cell delivery; 
Dec 2004, FDA granted orphan drug status 

Angiogenesis 
inhibitors (e.g., 
bevacizumab, 
ramucirumab [in 
development]) 
Cytokines (e.g., 
interferon, inter-leukin-
2) 
mTOR inhibitors (e.g., 
temsirolimus) 
PD-1 inhibitors (e.g., 
nivolumab [in 
development]) 
Tyrosine kinase 
inhibitors (e.g., 
everolimus, 
pazopanib, sorafenib, 
sunitinib) 

Increased overall 
survival 
Increased progression-
free survival 
Improved quality of life 



AHRQ Healthcare Horizon Scanning System Status Update Report     11-30-2015 

26 

Section 1. Currently Tracked Interventions 

Topic Title Potential Patient 
Population 

Intervention 
Developer/Manufacturer(s) 

Phase of Development 

Potential 
Comparators 

Potential Health 
or Other Impacts 

Astuprotimut-r for 
treatment of 
advanced melanoma 

Patients with 
resectable stage 
IIIB or IIIC 
cutaneous 
melanoma that 
expresses 
melanoma 
antigenic epitope 
(MAGE)-A3 antigen 

Patients with advanced melanoma frequently experience disease recurrence 
after surgical resection of the primary tumor. Current immunotherapies used in 
the adjuvant setting have shown little effect on the duration of overall survival 
in this patient population. Astuprotimut-r (GSK2132231A) is a peptide-based 
therapeutic vaccine directed at the cancer-specific antigen MAGE-A3, which is 
expressed by a significant proportion of melanomas. It is being tested in the 
adjuvant setting for treating melanoma. In a multicenter, international phase III 
trial of 1,349 patients, GSK2132231A is being administered as a course of 13 
injections over 27 months. 
 
GlaxoSmithKline, Middlesex, UK 
 
Phase III trial (DERMA) ongoing; Sept 2013, company announced phase III 
trial failed to meet 1st co-primary endpoint (increased disease-free survival); 
trial continues to assess overall survival 

Chemotherapy with 1 
or more of the 
following: 
Alkylating agents (e.g., 
dacarbazine, 
temozolomide) 
B-RAF inhibitors (e.g., 
dabrafenib, 
vemurafenib) 
Immunotherapy (e.g., 
ipilimumab, nivolumab, 
pembrolizumab) 
MEK inhibitors (e.g., 
trametinib 
[cobimetinib; in 
development]) 
Platinum-based agents 
(e.g., carboplatin) 
Taxane agents (e.g., 
paclitaxel) 

Increased overall 
survival  
Increased progression-
free survival  
Improved quality of life 

Atezolizumab for 
treatment of 
advanced non-small 
cell lung cancer 

Patients with locally 
advanced or 
metastatic 
nonsmall cell lung 
cancer (NSCLC) 
that has 
progressed  

Patients with advanced NSCLC whose disease has progressed after 1st-line 
platinum-based chemotherapy have few treatment options and a poor 
prognosis. A hallmark of cancer is its ability to evade an immune response. 
Atezolizumab (MPDL3280A) is a novel therapeutic that is intended to prevent 
immune tolerance of tumor cells. The drugôs target is the programmed death-1 
receptor ligand (PD-L1), which is frequently expressed in tumor 
microenvironments and purportedly leads to downregulation of T-cell activity 
via activation of the programmed death-1 immune checkpoint. Atezolizumab is 
a monoclonal antibody specific for PD-L1 and is intended to prevent an 
interaction between the ligand and its receptor, potentially limiting activation of 
the immune checkpoint. In trials, atezolizumab is administered as a 1,200 mg 
intravenous infusion on day 1 of a 21-day cycle. 
 
F. Hoffmann-La Roche, Ltd., Basel, Switzerland 
 
Phase III trial ongoing; FDA granted breakthrough therapy status 

Docetaxel 
Erlotinib 
Pemetrexed 

Increased overall 
survival 
Increased progression-
free survival 
Improved quality of life 
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Atezolizumab for 
treatment of renal 
cell carcinoma 

Patients with 
inoperable, locally 
advanced or 
metastatic renal 
cell carcinoma 
(RCC) who have 
not received 
systemic therapy 

Patients with advanced RCC have limited 1st-line treatment options, and even 
after patients receive tyrosine kinase inhibitors, the disease will progress and 
is associated with a poor prognosis. A hallmark of cancer is its ability to evade 
an immune response. Atezolizumab (MPDL3280A) is a novel therapeutic that 
is intended to prevent immune tolerance of tumor cells. The drugôs target is 
the programmed death-1 receptor ligand (PD-L1), which is frequently 
expressed in tumor microenvironments and purportedly leads to 
downregulation of T-cell activity via activation of the programmed death-1 
immune checkpoint. Atezolizumab is a monoclonal antibody specific for PD-L1 
and is intended to prevent an interaction between the ligand and its receptor, 
potentially limiting activation of the immune checkpoint. In trials, atezolizumab 
is tested in combination with bevacizumab. It is administered intravenously, 
1,200 mg, on days 1 and 22 of a 48-day cycle. 
 
F. Hoffmann-La Roche, Ltd., Basel, Switzerland 
 
Phase III trial (WO29637) ongoing 

Chemotherapy with 1 
or more of the 
following: 
Angiogenesis 
inhibitors (e.g., 
bevacizumab 
[ramucirumab; in 
development]) 
Antimetabolites (e.g., 
pemetrexed, 
gemcitabine) 
Immunotherapy (e.g., 
interferon-alpha, 
interleukin-2) 
mTOR inhibitors (e.g., 
everolimus, 
temsirolimus) 
Multikinase inhibitors 
(e.g., axitinib, 
pazopanib, sorafenib, 
sunitinib) 

Increased overall 
survival 
Increased progression-
free survival 
Improved quality of life 
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Atezolizumab for 
treatment of triple-
negative breast 
cancer 

Patients with 
unresectable, 
locally advanced or 
metastatic, triple-
negative breast 
cancer who have 
not received 1st-
line treatment 

Triple-negative breast cancer (i.e., low expression of estrogen receptor, 
progesterone receptor, and human epidermal growth factor receptor 2) is not 
amenable to endocrine therapy or treatment with any of the targeted agents 
developed for breast cancer. Thus, treatment presents a significant clinical 
challenge, and affected patients have a median survival of about 1 year. A 
hallmark of cancer is its ability to evade an immune response. Atezolizumab 
(MPDL3280A) is a novel therapeutic that is intended to prevent immune 
tolerance of tumor cells. The drugôs target is the programmed death-1 receptor 
ligand (PD-L1), which is frequently expressed in tumor microenvironments and 
purportedly leads to downregulation of T-cell activity via activation of the 
programmed death-1 immune checkpoint. Atezolizumab is a monoclonal 
antibody specific for PD-L1 and is intended to prevent an interaction between 
the ligand and its receptor, potentially limiting activation of the immune 
checkpoint. In a phase III trial, atezolizumab is being tested in combination 
with nab-paclitaxel, and it is administered intravenously at an unspecified 
dose. 
 
F. Hoffmann-La Roche, Ltd., Basel, Switzerland 
 
Phase III trial (IMpassion130) ongoing 

Chemotherapy with 1 
or more of the 
following: 
Alkylating agents (e.g., 
cyclophosphamide) 
Anthracyclines (e.g., 
doxorubicin) 
Antimetabolites (e.g., 
fluorouracil, 
gemcitabine, 
pemetrexed) 
PARP inhibitors (e.g., 
BMN 673, niraparib, 
olaparib [in 
development]) 
PD-1 antibodies (e.g., 
pembrolizumab [in 
development]) 
Taxanes (e.g., 
docetaxel, nab-
paclitaxel, paclitaxel) 
Vinca alkaloid (e.g., 
vinorelbine)  

Increased overall 
survival 
Increased progression-
free survival 
Improved quality of life 
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Atezolizumab for 
treatment of 
urothelial bladder 
cancer 

Patients with locally 
advanced or 
metastatic 
urothelial bladder 
cancer (UBC) 
whose disease has 
progressed after 
treatment with 
platinum-based 
chemotherapy 

UBC includes disease of the ureters, urinary bladder, and urethra. About 90% 
of urothelial cancers begin in the bladder and have a 5-year survival rate of 
85% when detected early. In contrast, the survival rate of advanced urothelial 
cancer is 14% for patients with lymph nodeïpositive and metastatic disease. A 
hallmark of cancer is its ability to evade an immune response. Atezolizumab 
(MPDL3280A) is a novel therapeutic that is intended to prevent immune 
tolerance of tumor cells. The drugôs target is the programmed death-1 receptor 
ligand (PD-L1), which is frequently expressed in tumor microenvironments and 
purportedly downregulates T-cell activity by activating the programmed death-
1 immune checkpoint. Atezolizumab is a monoclonal antibody specific for PD-
L1 and is intended to prevent an interaction between the ligand and its 
receptor, potentially limiting activation of the immune checkpoint. In clinical 
trials, atezolizumab is administered as a 1,200 mg intravenous infusion on day 
1 of each 21-day cycle. 
 
F. Hoffmann-La Roche, Ltd., Basel, Switzerland 
 
Phase III trials (GO29294 and IMvigor 010) ongoing; May 2014, FDA granted 
breakthrough therapy status 

Surgery (cystectomy) 
Radiotherapy 
combined with 
chemotherapy with 1 
or more of the 
following: 
Antimetabolites (e.g., 
5-fluorouracil, 
gemcitabine) 
Platinum-based agents 
(e.g., cisplatin) 
Taxanes (e.g., 
paclitaxel) 

Increased overall 
survival 
Increased progression-
free survival 
Improved quality of life 
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Topic Title Potential Patient 
Population 

Intervention 
Developer/Manufacturer(s) 

Phase of Development 

Potential 
Comparators 

Potential Health 
or Other Impacts 

Aurora A / 
angiogenic kinase 
inhibitor (ENMD-
2076) for treatment 
of fibrolamellar 
hepatocellular 
carcinoma 

Patients with 
advanced 
fibrolamellar 
hepatocellular 
carcinoma 
(FLHCC) whose 
disease has not 
been treated with 
locoregional 
therapy or has 
recurred after 
surgical resection 
  

FLHCC is a rare form of liver cancer that affects about 200 people each year. 
Although patients respond well to surgery, the disease usually recurs and the 
lack of treatment options leads to a poor prognosis. ENMD-2076 is a small-
molecule kinase inhibitor that targets the mitotic kinase Aurora A as well as 
VEGFR, Flt-3, and FGFR3 kinases, which are involved in cell-cycle regulation, 
cell survival, angiogenesis, and cell proliferation. ENMD-2076 purportedly 
improves patient outcomes by inhibiting the activity of these pathways, which 
are deregulated in FLHCC. In a phase I pharmacokinetic and 
pharmacodynamic study, patients were treated daily with oral ENMD-2076 at 
a dose ranging from 60 to 200 mg/m2. 
 
CASI Pharmaceuticals, Inc., Rockville, MD 
 
Phase II trial ongoing; FDA granted orphan drug status 

Radiofrequency 
ablation 
Surgical resection 
Locoregional treatment 
with 1 of the following: 
Transarterial 
embolization 
Transcatheter arterial 
chemoembolization 
Chemotherapy with 1 
or more of the 
following: 
Anthracyclines (e.g., 
doxorubicin) 
Antimetabolites (e.g., 
5-fluorouracil, 
gemcitabine) 
Multikinase inhibitors 
(e.g., regorafenib, 
sorafenib) 
Platinum-based agents 
(e.g., cisplatin, 
oxaliplatin) 

Increased overall 
survival 
Increased progression-
free survival 
Improved quality of life 
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Section 1. Currently Tracked Interventions 

Topic Title Potential Patient 
Population 

Intervention 
Developer/Manufacturer(s) 

Phase of Development 

Potential 
Comparators 

Potential Health 
or Other Impacts 

Autologous dendritic 
cell immunotherapy 
(AGS-003) for renal 
cell carcinoma 

Patients in whom 
advanced or 
metastatic renal 
cell carcinoma 
(RCC) has been 
diagnosed 

About 14,000 deaths are attributed to kidney cancer in the U.S. each year. 
AGS-003 is a personalized immunotherapy in which dendritic cells (antigen-
presenting cells of the immune system) are removed from the patient, loaded 
with messenger RNA isolated from the patientôs tumor, then re-administered 
to the patient. In clinical trials, AGS-003 is being used in combination with 
sunitinib in patients with newly diagnosed advanced/metastatic RCC who 
have undergone unilateral or partial nephrectomy. AGS-003 is administered 
by intradermal injection. A full treatment course consists of 8 injections in year 
1 followed by quarterly booster injections. 
 
Argos Therapeutics, Inc., Durham, NC 
 
Phase III trial (ADAPT) ongoing 

Angiogenesis 
inhibitors (e.g., 
bevacizumab, 
ramucirumab [in 
development]) 
Cytokines (e.g., 
interferon-alfa, 
interleukin-2) 
mTOR inhibitors (e.g., 
temsirolimus) 
PD-1 inhibitors (e.g., 
nivolumab [in 
development]) 
Tyrosine kinase 
inhibitors (e.g., axitinib, 
everolimus, 
pazopanib, sorafenib, 
sunitinib) 

Increased overall 
survival 
Increased progression-
free survival 
Improved quality of life 
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Topic Title Potential Patient 
Population 

Intervention 
Developer/Manufacturer(s) 

Phase of Development 

Potential 
Comparators 

Potential Health 
or Other Impacts 

Autologous dendritic 
cell immunotherapy 
(DCVax-L) for 
glioblastoma 
multiforme 

Patients in whom 
unilateral 
glioblastoma 
multiforme (GBM) 
has been 
diagnosed 

GBM is difficult to treat and associated with a very poor prognosis. New 
therapies that slow disease progression and improve survival are needed. 
DCVax®-L is an autologous dendritic cell vaccine intended to promote an 
immune response against a patientôs glioblastoma. To prepare DCVax-L, both 
a tumor isolate and a blood draw to obtain immune cells are required. 
Dendritic cells (antigen-presenting cells of the immune system) are expanded 
from the patientôs isolated immune cells and exposed to tumor lysate. These 
activated dendritic cells are then injected back into the patient intradermally 
every 2ï6 months for up to 3 years. 
 
Northwest Biotherapeutics, Inc., Bethesda, MD 
 
Phase III trial (GBM) ongoing; Nov 2014, DCVax-L was approved in Germany 
and the UK through early approval programs 

Chemotherapy with 1 
or more of the 
following: 
Alkylating agents (e.g., 
carmustine, 
cyclophosphamide, 
lomustine, nitrosourea, 
procarbazine, 
temozolomide) 
Angiogenesis 
inhibitors (e.g., 
bevacizumab) 
Immunotherapeutics 
(e.g., HSPPC-95, ICT-
107, rindopepimut, SL-
701 [in development]) 
mTOR inhibitors (e.g., 
everolimus) 
PD-1 antibodies (e.g., 
nivolumab, 
pembrolizumab [in 
development]) 
Platinum-based drugs 
(e.g., carboplatin, 
cisplatin) 
Radiation therapy 
Vinca alkaloids (e.g., 
vincristine) 

Increased overall 
survival 
Increased progression-
free survival 
Improved quality of life 
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Topic Title Potential Patient 
Population 

Intervention 
Developer/Manufacturer(s) 

Phase of Development 

Potential 
Comparators 

Potential Health 
or Other Impacts 

Autologous dendritic 
cell immunotherapy 
(ICT-107) for 
glioblastoma 
multiforme 

Patients with 
glioblastoma 
multiforme (GBM) 
who have 
undergone surgical 
debulking 
treatment 

GBM is difficult to treat and associated with a very poor prognosis. New 
therapies that can improve survival and slow disease progression are needed. 
Personalized dendritic cell vaccine (ICT-107) is an autologous-derived 
therapeutic vaccine targeting 6 tumor-associated antigens: AIM2, HER2, gp-
100, melanoma antigenic epitope-1, TRP-2, and interleukin-13Ra2. ICT-107 is 
under investigation in newly diagnosed GBM. It is administered as an adjuvant 
to surgical resection and chemoradiation therapy; 4 induction doses are 
followed by a maintenance regimen that continues until disease progression. 
 
ImmunoCellular Therapeutics, Ltd., Woodland Hills, CA 
 
Phase IIb trial (ICT-107-201) ongoing, phase III trial to start by end of 2015; 
FDA granted orphan drug status in 2010 

Chemotherapy with 1 
or more of the 
following: 
Alkylating agents (e.g., 
carmustine, 
cyclophosphamide, 
lomustine, nitrosourea, 
procarbazine, 
temozolomide) 
Angiogenesis 
inhibitors (e.g., 
bevacizumab) 
Immunotherapeutics 
(e.g., DCVax-L, 
HSPPC-96, 
rindopepimut, SL-701 
[in development]) 
mTOR inhibitors (e.g., 
everolimus) 
PD-1 antibodies (e.g., 
nivolumab, 
pembrolizumab [in 
development]) 
Platinum-based drugs 
(e.g., carboplatin, 
cisplatin) 
Radiation therapy 
Vinca alkaloids (e.g., 
vincristine) 

Increased overall 
survival 
Increased progression-
free survival 
Improved quality of life 
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Topic Title Potential Patient 
Population 

Intervention 
Developer/Manufacturer(s) 

Phase of Development 

Potential 
Comparators 

Potential Health 
or Other Impacts 

Autologous tumor 
cell vaccine (Vigil) for 
treatment of 
melanoma 

Patients with stage 
IIIcïIV melanoma 
in whom 2nd-line 
treatment is not 
recommended 

Patients with advanced melanoma have a poor prognosis and few treatment 
options, suggesting a need for novel treatment options. The autologous tumor 
cell VigilÊ vaccine is manufactured from a fragment of a patientôs melanoma 
tumor obtained during debulking surgery. The cells are electroporated to 
introduce a plasmid expressing rhGMCSF and the bifunctional RNA 
interference (RNAi) effector, short hairpin (shRNA), to target furin convertase 
to downregulate endogenous TGF-beta 1 and 2. The GMCSF protein is a 
potent stimulator of the immune system, recruiting and activating antigen-
presenting cells at the site of intradermal injection, thereby promoting antigen 
presentation. The furin bifunctional shRNA blocks furin protein production via 
mRNA degradation and translational inhibition. Furin is a protease responsible 
for cleaving the TGF-beta precursor into the active TGF-beta 1 and 2 
isoforms, which inhibit GMCSF-mediated immune activation. Inoculating 
patients with Vigil purportedly enhances an immune response against ovarian 
cancer cells and prevents cancer recurrence. In clinical trials, patients receive 
at least 4 and up to 12 monthly intradermal injections of the vaccine (1x107 
cells). 
 
Gradalis, Inc., Dallas, TX 
 
Phase II trial (FANG) ongoing; Feb 2012, FDA granted orphan drug status 

Chemotherapy with 1 
or more of the 
following: 
Alkylating agents (e.g., 
dacarbazine, 
temozolomide) 
B-RAF inhibitors (e.g., 
dabrafenib, 
vemurafenib) 
Immunotherapy (e.g., 
ipilimumab, nivolumab, 
pembrolizumab) 
MEK inhibitors (e.g., 
trametinib 
[cobimetinib; in 
development]) 
Platinum-based agents 
(e.g., carboplatin) 
Taxane agents (e.g., 
paclitaxel) 

Increased overall 
survival 
Increased progression-
free survival 
Improved quality of life 
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Topic Title Potential Patient 
Population 

Intervention 
Developer/Manufacturer(s) 

Phase of Development 

Potential 
Comparators 

Potential Health 
or Other Impacts 

Autologous tumor 
cell vaccine (Vigil) for 
treatment of ovarian 
cancer 

Patients with stage 
III or IV high-grade 
serous/endometrioi
d ovarian, fallopian 
tube, or primary 
peritoneal cancer 
who have 
undergone 
debulking surgery 
and between 5 and 
6 cycles of 
chemotherapy 

Ovarian, fallopian tube, or primary peritoneal cancer frequently recurs after 
initial treatment and recurrence is associated with poor outcomes. The 
autologous tumor cell VigilÊ vaccine is manufactured from a fragment of the 
patientôs tumor obtained during debulking surgery. The cells are 
electroporated to introduce a plasmid expressing rhGMCSF and the 
bifunctional RNAi effector, bi-shRNAfurin. The GMCSF protein is a potent 
stimulator of the immune system, recruiting and activating antigen-presenting 
cells at the site of intradermal injection, thereby promoting antigen 
presentation. The furin bifunctional shRNA blocks furin protein production via 
mRNA degradation and translational inhibition. Furin is a protease responsible 
for cleaving the TGF-beta precursor into the active TGF-beta 1 and 2 
isoforms, which have an inhibitory effect on GMCSF-mediated immune 
activation. Inoculating patients with Vigil purportedly enhances an immune 
response against ovarian cancer cells and prevents cancer recurrence. In 
clinical trials, patients receive at least 4 and up to 12 monthly intradermal 
injections of the Vigil vaccine (1x107 cells). 
 
Gradalis, Inc., Dallas, TX 
 
Phase III trial (VITAL) ongoing; Apr 2011 FDA granted orphan drug status 

Chemotherapy with 1 
or more of the 
following: 
Angiogenesis 
inhibitors (e.g., 
bevacizumab) 
Anthracyclines (e.g., 
doxorubicin) 
Antimetabolites (e.g., 
pemetrexed, 
gemcitabine) 
PARP inhibitors if 
BRCA1/2-mutant (e.g., 

olaparib) 
Platinum-based agents 
(e.g., carboplatin, 
cisplatin) 
Taxanes (e.g., 
docetaxel, nab-
paclitaxel, paclitaxel) 
Topoisomerase 
inhibitors (e.g., 
etoposide, doxorubicin 
HCl liposome injection, 
topotecan) 

Increased overall 
survival 
Increased progression-
free survival 
Improved quality of life 
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Topic Title Potential Patient 
Population 

Intervention 
Developer/Manufacturer(s) 

Phase of Development 

Potential 
Comparators 

Potential Health 
or Other Impacts 

Avelumab for 
treatment of 
nonsmall cell lung 
cancer 

Patients with 
programed death-
ligand-1 (PD-L1)ï
positive nonsmall 
cell lung cancer 
(NSCLC) whose 
disease has 
progressed after 
platinum-based 
doublet 

The 5-year survival rate for patients with advanced NSCLC is less than 15%, 
and patients with advanced NSCLC whose disease has progressed after 1st-
line platinum-based chemotherapy have few treatment options and a poor 
prognosis. A hallmark of cancer is its ability to evade an immune response. 
Avelumab (MSB0010718C) is a novel therapeutic that is intended to prevent 
immune tolerance of tumor cells. The drugôs target is the programmed death-1 
receptor ligand (PD-L1), which is frequently expressed in tumor 
microenvironments and purportedly leads to downregulation of T-cell activity 
via activation of the programmed death-1 immune checkpoint. Avelumab is a 
monoclonal antibody specific for PD-L1 and is intended to prevent an 
interaction between the ligand and its receptor, potentially limiting activation of 
the immune checkpoint. In clinical trials, avelumab is administered 
intravenously, 10 mg/kg, once every 2 weeks, until disease progression or 
unacceptable toxicity. 
 
Merck KGaA, Darmstadt, Germany, in collaboration with Pfizer, Inc., New 
York, NY 
 
Phase III trials (JAVELIN Lung 100 and 200) ongoing 

Chemotherapy with 1 
or more of the 
following: 
ALK inhibitors if ALK-
mutant (e.g., ceritinib, 
crizotinib) 
Angiogenesis 
inhibitors (e.g., 
bevacizumab, 
ramucirumab) 
Anthracyclines (e.g., 
doxorubicin) 
Antimetabolites (e.g., 
pemetrexed, 
gemcitabine) 
EGFR inhibitors if 
EGFR-mutant (e.g., 

afatinib, erlotinib) 
PD-1 antibodies (e.g., 
nivolumab, 
pembrolizumab) 
Platinum-based agents 
(e.g., carboplatin, 
cisplatin) 
Taxanes (e.g., 
docetaxel, nab-
paclitaxel, paclitaxel) 
Vinca alkaloids (e.g., 
vinblastine, 
vinorelbine) 

Increased overall 
survival 
Increased progression-
free survival 
Improved quality of life 
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Topic Title Potential Patient 
Population 

Intervention 
Developer/Manufacturer(s) 

Phase of Development 

Potential 
Comparators 

Potential Health 
or Other Impacts 

Axalimogene 
filolisbac for 
treatment of human 
papillomavirusï
induced anal cancer 

Patients with 
invasive primary 
squamous, 
basaloid, or 
cloacogenic 
carcinoma of the 
anal canal 

The incidence of anal cancer in the U.S. is rising and human papillomavirus 
(HPV) infection is associated with 90% of cases. Although localized anal 
cancer has a 5-year survival rate of 64% to 71% due to multiagent 
chemotherapy, the 5-year survival rate for patients with advanced disease 
falls to 21% to 43% because treatment strategies have limited efficacy. An 
unmet need exists for innovative therapies for patients with anal cancer. 
Axalimogene filolisbac (ADXS-cHER2) biotechnology consists of an 
attenuated strain of Listeria monocytogenes (Lm), which is transfected with a 
high-copy plasmid expressing a chimeric protein made up of the HPV 16 E7 
protein and listeriolysin O (LLO) fragments; the latter will enable Lm to secrete 
the fused antigen. The bioengineered Lm infects antigen-presenting cells (i.e., 
dendritic cells) in the patient and begins secreting the E7 antigen to stimulate 
a T-cell response against cells overexpressing E7, which will purportedly 
override Treg responses and kill tumor cells. In clinical trials, axalimogene is 
administered intravenously, 1x109 CFU, once every 28 days for 4 cycles. 
 
Advaxis, Inc., Princeton, NJ 
 
Phase II trials (BrUOG and ADXS001-06) ongoing; Aug 2013, FDA granted 
orphan drug status; Oct 2015, FDA placed a hold on all trials of axalimogene 
to assess safety data after a patient with cervical cancer died while 
undergoing treatment 

Chemotherapy with 1 
or more of the 
following: 
Alkylating agent (e.g., 
mitomycin C) 
Antimetabolites (e.g., 
5-fluorouracil) 
Platinum-based drugs 
(e.g., cisplatin) 

Increased overall 
survival 
Increased progression-
free survival 
Improved quality of life  
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Topic Title Potential Patient 
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Intervention 
Developer/Manufacturer(s) 

Phase of Development 

Potential 
Comparators 

Potential Health 
or Other Impacts 

Bavituximab for 
treatment of 
advanced nonsmall 
cell lung cancer 

Patients with locally 
advanced or 
metastatic 
nonsmall cell lung 
cancer (NSCLC) 
that has 
progressed after 
1st-line 
chemotherapy 

Advanced NSCLC has a poor prognosis with few therapeutic options, and new 
treatments are needed for patients whose disease has progressed after 1st-
line, platinum-based doublet chemotherapy. Bavituximab is a monoclonal 
antibody directed against phosphatidylserine (PS) exposed on the surface of 
cancer cells; PS expression is believed to be immunosuppressive. 
Bavituximab is thought to bind to PS and block the immunosuppressive 
signals to improve immune responses to the tumor; also, because 
chemotherapy increases the exposure of PS on tumor blood vessels, 
bavituximab combined with chemotherapy may hold potential for synergistic 
therapeutic effects. Administered intravenously 3 mg/kg, weekly, in 
combination with docetaxel for 2nd-line treatment of NSCLC. 
 
Peregrine Pharmaceuticals Inc., Tustin, CA 
 
Phase III trial (SUNRISE) ongoing; FDA granted fast-track status 

Chemotherapy with 1 
or more of the 
following: 
ALK inhibitors if ALK-

mutant (e.g., ceritinib, 
crizotinib) 
Angiogenesis 
inhibitors (e.g., 
bevacizumab, 
ramucirumab) 
Anthracyclines (e.g., 
doxorubicin) 
Antimetabolites (e.g., 
pemetrexed, 
gemcitabine) 
EGFR inhibitors if 
EGFR-mutant (e.g., 

afatinib, erlotinib) 
PD-1 antibodies (e.g., 
nivolumab, 
pembrolizumab) 
Platinum-based agents 
(e.g., carboplatin, 
cisplatin) 
Taxanes (e.g., 
docetaxel, nab-
paclitaxel, paclitaxel) 
Vinca alkaloids (e.g., 
vinblastine, 
vinorelbine) 

Increased overall 
survival 
Increased progression-
free survival 
Improved quality of life 
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Developer/Manufacturer(s) 

Phase of Development 

Potential 
Comparators 

Potential Health 
or Other Impacts 

Binimetinib for 
treatment of 
metastatic melanoma 

Patients in whom 
advanced 
melanoma has 
been diagnosed 

Patients with metastatic melanoma have a poor prognosis. About 15% of 
melanoma cases harbor the NRAS Q61 mutation; NRAS mutations are 
associated with higher mitotic rates and thicker tumors. Currently, no targeted 
therapies have been effective in NRAS mutationïpositive melanomas. 

Binimetinib (MEK162) is a MEK1/2 inhibitor that effectively treated about 20% 
of BRAF- and NRAS-mutated melanomas in phase II trials. Binimetinib is also 
under investigation in combination with RAF inhibitors for treating BRAF-
mutated melanoma. In a phase III trial in patients with NRAS-mutated 
melanoma, binimetinib is administered as a once-daily, oral dose of 45 mg 
(three 15 mg tablets). 
 
Array BioPharma, Inc., Boulder, CO 
 
Phase II and III trials (COLUMBUS and NEMO) ongoing; Nov 2013, FDA 
granted orphan drug status 

Chemotherapy with 1 
or more of the 
following: 
Alkylating agents (e.g., 
dacarbazine, 
temozolomide) 
BRAF inhibitors (e.g., 
dabrafenib, 
vemurafenib) 
Immunotherapy (e.g., 
ipilimumab, nivolumab, 
pembrolizumab) 
MEK inhibitors (e.g., 
trametinib 
[cobimetinib; in 
development]) 
Platinum-based agents 
(e.g., carboplatin) 
Taxane agents (e.g., 
paclitaxel) 

Increased overall 
survival 
Increased progression-
free survival 
Improved quality of life 
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Potential 
Comparators 

Potential Health 
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Binimetinib for 
treatment of serous 
ovarian, fallopian 
tube, and peritoneal 
cancer 

Patients in whom 
low-grade serous 
ovarian, fallopian 
tube, or peritoneal 
cancer has been 
diagnosed 

Few effective treatment options exist for recurrent or persistent primary 
ovarian, peritoneal, or fallopian tube cancer. MEK162 is a MEK1/2 inhibitor 
that targets the RAS/RAF/MEK/ERK pathway, which signals cancer cell 
proliferation and survival. A global, randomized phase III trial is evaluating 
MEK162 versus physicianôs choice of standard cytotoxic chemotherapy in 300 
patients with recurrent or persistent low-grade serous ovarian cancer after at 
least 1 platinum-based chemotherapy and no more than 3 lines of 
chemotherapy. MEK162 is administered as a once-daily, oral dose of 45 mg 
(three 15 mg tablets). 
 
Array BioPharma, Inc., Boulder, CO 
 
Phase III trial (MILO) ongoing 

Chemotherapy with 1 
or more of the 
following: 
Angiogenesis 
inhibitors (e.g., 
bevacizumab) 
Anthracyclines (e.g., 
doxorubicin) 
Antimetabolites (e.g., 
pemetrexed, 
gemcitabine) 
PARP inhibitors if 
BRCA1/2-mutant (e.g., 

olaparib) 
Platinum-based agents 
(e.g., carboplatin, 
cisplatin) 
Taxanes (e.g., 
docetaxel, nab-
paclitaxel, paclitaxel) 
Topoisomerase 
inhibitors (e.g., 
etoposide, doxorubicin 
HCl liposome injection, 
topotecan) 

Increased overall 
survival 
Increased progression-
free survival 
Improved quality of life 
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Blinatumomab 
(Blincyto) for 
treatment of acute 
lymphoblastic 
leukemia 

Patients in whom 
Philadelphia 
chromosomeï
negative, B-cell 
lineage acute 
lymphoblastic 
leukemia (ALL) has 
been diagnosed 

No new treatments for Philadelphia chromosomeïnegative relapsed/refractory 
ALL have been developed in 30 years; 5-year survival for this patient 
population is only 7%. Blinatumomab (BlincytoÊ) is a molecule that is furthest 
in development in a novel class of antibody-based compounds intended to link 
tumor cells to cytotoxic T cells. The molecule consists of 2 separate antibody-
antigen binding domains: (1) the domain specific for CD19, an antigen 
expressed by the immature lymphocytes expanded in ALL, and (2) the domain 
specific for CD3, a molecule expressed on the surface of cytotoxic T cells. 
Blinatumomab purportedly leads to leukemic cell apoptosis by bridging an 
interaction between leukemic cells and T cells. Blinatumomab is administered 
by intravenous infusion and is being studied in patients in whom the disease is 
newly diagnosed, has recurred, or is refractory to other treatment. Patients 
typically receive blinatumomab in 6-week cycles consisting of 4 weeks of 
continuous infusion followed by 2 weeks off treatment. After a loading dose of 
9 mcg per day for week 1 of the 1st treatment cycle, patients receive 
blinatumomab at a dose of 28 mcg/day. 
 
Amgen, Inc., Thousand Oaks, CA 
 
Phase III trials ongoing as adjunct to standard chemotherapy for newly 
diagnosed disease and as monotherapy for recurrent/refractory disease; Dec 
2014, FDA granted accelerated approval for treating patients who have 
ñPhiladelphia chromosome-negative relapsed or refractory B-cell precursor 
acute lymphoblastic leukemiaò 

Newly diagnosed ALL: 
CALGB 8811 Larson 
regimen  
Linker 4-drug regimen 
Hyper-CVAD with or 
without rituximab 
MRC UKALLXII/ 
ECOG2993 regimen  
Relapsed/refractory 
ALL: 
Anthracyclines  
Asparaginase 
Cyclophosphamide 
Cytarabine (ara-C) 
Epipodophyllotoxins  
Vincristine 

Increased overall 
survival 
Increased progression-
free survival 
Improved quality of life 
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Brigatinib for 
treatment of 
advanced nonsmall 
cell lung cancer 

Patients with ALK 
translocationï
positive advanced 
nonsmall cell lung 
cancer (NSCLC) 

Although crizotinib, an ALK kinase inhibitor, has improved outcomes for the 
small subset of patients in whom ALK translocationïpositive NSCLC has been 
confirmed, many patientsô disease that initially responds to available ALK 
inhibitors later develops resistance to the therapy. Studies have identified 
multiple resistance mechanisms, including mutations to the ALK kinase 
domain and activation of the EGFR signaling pathway. Brigatinib (AP26113) is 
a novel kinase inhibitor that has the potential to address both of these 
resistance mechanisms. Brigatinib has activity against both resistant forms of 
the ALK kinase and activated forms of the EGFR kinase. The 90 mg tablet is 
being administered orally, once daily continuously in a 28-day cycle or orally 
once daily for 7 days followed by a 180 mg tablet once daily, continuously in a 
28-day cycle. 
  
ARIAD Pharmaceuticals, Inc., Cambridge, MA  
  
Phase I/II and phase II (ALTA) trials ongoing; FDA granted breakthrough 
therapy status 

Chemotherapy with 1 
or more of the 
following: 
ALK inhibitors if ALK-

mutant (e.g., ceritinib, 
crizotinib) 
Angiogenesis 
inhibitors (e.g., 
bevacizumab, 
ramucirumab) 
Anthracyclines (e.g., 
doxorubicin) 
Antimetabolites (e.g., 
pemetrexed, 
gemcitabine) 
EGFR inhibitors if 
EGFR-mutant (e.g., 

afatinib, erlotinib) 
PD-1 antibodies (e.g., 
nivolumab, 
[pembrolizumab]) 
Platinum-based agents 
(e.g., carboplatin, 
cisplatin) 
Taxanes (e.g., 
docetaxel, nab-
paclitaxel, paclitaxel) 
Vinca alkaloids (e.g., 
vinblastine, 
vinorelbine) 

Increased overall 
survival  
Increased progression-
free survival  
Improved quality of life 
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Buparlisib for 
treatment-refractory 
metastatic estrogen 
receptorïpositive 
breast cancer 

Patients with 
aromatase inhibitor 
or mTOR inhibitorï
refractory, hormone 
receptorïpositive, 
HER2-negative 
metastatic breast 
cancer 

Patients with hormone receptorïpositive breast cancer typically develop 
resistance to 1st-line therapy with estrogen receptorïtargeted therapies. The 
phosphoinositide 3 kinase (PI3K)/mTOR pathway is a cell signaling pathway 
that is activated in a wide range of cancers and, in particular, may underlie 
tumor resistance to estrogen receptorïtargeted therapies. Buparlisib 
(BKM120) is an orally administered pan-PI3K inhibitor (i.e., an inhibitor of all 
PI3K isoforms) that is intended to block the PI3K/mTOR pathway. In clinical 
trials, buparlisib is administered orally, 100 mg per day, in combination with 
the anti-estrogen drug fulvestrant. 
 
Novartis International AG, Basel, Switzerland 
  
Phase III trials (BELLE-2, -3 and -4) ongoing; also under study for treating 
endometrial cancer, glioblastoma, HER2-positive breast cancer, melanoma, 
nonsmall cell lung cancer, prostate cancer, and urothelial cancer 

Anabolic steroids (e.g., 
fluoxymesterone) 
Aromatase inhibitors 
(e.g., anastrozole, 
exemestane, letrozole) 
CDK4/6 inhibitors 
(e.g., palbociclib 
[abemaciclib, LEE001; 
in development]) 
Estrogen inhibitors 
(e.g., tamoxifen, 
toremifene) 
Estrogen receptor 
inhibitors (e.g., 
fulvestrant) 
Protein kinase 
inhibitors (e.g., 
everolimus) 
Synthetic 
progestogens (e.g., 
progestin) 

Increased overall 
survival 
Increased progression-
free survival 
Improved quality of life 
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Potential 
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Potential Health 
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Cabozantinib 
(Cometriq) for 
treatment of 
advanced or 
recurrent 
hepatocellular 
carcinoma 

Patients in whom 
advanced or 
recurrent 
hepatocellular 
carcinoma has 
been diagnosed 

Few treatment options exist for advanced hepatocellular carcinoma and none 
of them target MET, which may be responsible for drug resistance in patients 
treated with available receptor tyrosine kinase (RTK) inhibitors. Cabozantinib 
(CometriqÊ) is a small-molecule, RTK inhibitor that targets MET and VEGFR2; 
MET plays key roles in proliferation, migration, invasion, and angiogenesis; 
overexpression of the hepatocyte growth factor (HGF) ligand of MET and 
activation of the MET pathway supports tumors. VEGFR-2 and MET allow 
tumors to overcome hypoxia and stimulate angiogenesis. VEGF and MET also 
appear to stimulate osteoclasts and osteoblasts, thus showing potential for 
treating bone metastases. Selective anti-VEGF therapies do not inhibit MET, 
which may be responsible for tumor evasiveness and drug resistance in 
patients who receive VEGF tyrosine kinase inhibitors, making MET/VEGF co-
inhibition an emerging target in cancer therapy. Administered 100 mg, orally, 
once daily, in trials. 
 
Exelixis, South San Francisco, CA 
 
Phase III trial (CELESTIA) ongoing 

Radiofrequency 
ablation 
Surgical resection 
Locoregional treatment 
with 1 of the following: 
Transarterial 
embolization 
Transcatheter arterial 
chemoembolization 
Chemotherapy with 1 
or more of the 
following: 
Anthracyclines (e.g., 
doxorubicin) 
Antimetabolites (e.g., 
5-fluorouracil, 
gemcitabine) 
Multikinase inhibitors 
(e.g., regorafenib, 
sorafenib) 
Platinum-based agents 
(e.g., cisplatin, 
oxaliplatin) 

Increased overall 
survival 
Increased progression-
free survival 
Improved quality of life 
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Cabozantinib 
(Cometriq) for 
treatment of renal 
cell carcinoma 

Patients with 
advanced renal cell 
carcinoma (RCC) 
who have received 
treatment with a 
vascular 
endothelial growth 
factor receptor 
(VEGFR)-targeting 
tyrosine kinase 
inhibitor (e.g., 
sorafenib, sunitinib, 
axitinib, pazopanib, 
tivozanib) 

Patients whose RCC has progressed after targeted therapy (e.g., VEGF or 
mTOR inhibitors) have limited treatment options and a poor prognosis. 
Cabozantinib (CometriqÊ) is a small-molecule receptor tyrosine kinase 
inhibitor that targets MET and vascular endothelial growth factor (VEGF) 
receptor 2 (VEGFR2). MET plays key roles in cell proliferation, migration, 
invasion, and angiogenesis. Overexpression of the hepatocyte growth factor 
ligand of MET and activation of the MET pathway supports tumors. 
Additionally, VEGFR2 and MET allow tumors to overcome hypoxia and 
stimulate angiogenesis. Selective anti-VEGF therapies do not inhibit MET, 
which may be responsible for tumor evasiveness and drug resistance in 
patients who receive VEGF tyrosine kinase inhibitors, making MET/VEGF co-
inhibition an emerging target in cancer therapy. In clinical trials, cabozantinib 
is being tested in the 2nd-line setting after VEGFR-targeted tyrosine kinase 
inhibitor therapy. The recommended dose on the labeling approved by FDA in 
another indicationðfor treating medullary thyroid cancerðis a once-daily, oral 
dose of 140 mg. 
 
Exelixis, Inc., South San Francisco, CA 
 
Phase III trial (METEOR) ongoing; Oct 2015, company began a rolling new 
drug application submission to FDA, which had granted fast-track status in Apr 
2015 and breakthrough therapy status in Aug 2015; FDA approved Nov 2012 
for treating progressive metastatic medullary thyroid cancer; labeling carries a 
black box warning for risk of gastrointestinal perforations, fistulas, and 
hemorrhage 

Angiogenesis 
inhibitors (e.g., 
bevacizumab 
[ramucirumab; in 
development]) 
Cytokines (e.g., 
interferon-alpha, 
interleukin-2) 
mTOR inhibitors (e.g., 
temsirolimus) 
PD-1 inhibitors (e.g., 
nivolumab [in 
development]) 
Tyrosine kinase 
inhibitors (e.g., axitinib, 
everolimus, 
pazopanib, sorafenib, 
sunitinib) 

Increased overall 
survival 
Increased progression-
free survival 
Improved quality of life 
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Potential 
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Cancer cell stemness 
inhibitor (BBI608) for 
treatment of 
advanced gastric 
cancer 

Patients with 
unresectable 
advanced gastric 
cancer or 
gastroesophageal 
junction cancer 
whose disease has 
progressed after 
platinum-based 
chemotherapy 

Patients with locally advanced or metastatic gastric cancer or 
gastroesophageal junction cancer that has progressed after 1st-line 
chemotherapy have a poor prognosis with median survival times of less than 1 
year. Cancer stem cells (CSCs) are specialized cells in the tumor thought to 
be responsible for tumor growth, therapy resistance, and metastatic spread. 
Although standard therapies that target non-CSCs reduce tumor size, they do 
not affect CSCs, and this may cause the cancer to recur. BBI608 is a small 
molecule purported to target and kill CSCs within the tumor. In clinical trials, 
BBI608 is administered orally, at a dose of 460 mg, twice daily, in combination 
with intravenous paclitaxel. 
 
Boston Biomedical subsidiary of Sumitomo Dainippon Pharma Co., Ltd., 
Osaka, Japan  
 
Phase III trial (BRIGHTER) ongoing; also under study in treating colorectal 
cancer 

Chemotherapy with 1 
or more of the 
following: 
Angiogenesis 
inhibitors (e.g., 
ramucirumab) 
Anthracyclines (e.g., 
doxorubicin, epirubicin, 
irinotecan) 
Antimetabolites (e.g., 
5-fluorouracil, 
capecitabine, 
gemcitabine) 
DCF (docetaxel, 
cisplatin, 5-
fluorouracil) 
ECF (epirubicin, 
cisplatin, 5-
fluorouracil) 
HER2 antibodies if 
HER2-positive (e.g., 
trastuzumab) 
PD-1 antibodies (e.g., 
pembrolizumab [in 
development]) 
Platinum-based drugs 
(e.g., carboplatin, 
cisplatin, oxaliplatin) 
Taxanes (e.g., 
docetaxel, paclitaxel) 

Increased overall 
survival 
Increased progression-
free survival 
Improved quality of life 
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Cancer cell stemness 
inhibitor (BBI608) for 
treatment of 
advanced, 
unresectable 
colorectal cancer 

Patients with 
pretreated, 
unresectable, 
advanced 
colorectal cancer 
(CRC) who have 
received treatment 
with a thymidylate 
synthase inhibitor 
and whose disease 
is refractory to 
irinotecan- and 
oxaliplatin-
containing 
regimens 

2nd- and 3rd-line treatments for metastatic CRC are of limited efficacy, and 
the median overall survival of these patients is less than 1 year. BBI608 is a 
novel, 1st-in-class agent that targets cancer stem cells (CSCs). CSCs are self-
replicating cells that differentiate into heterogeneous cancer cells and 
contribute to tumor growth, recurrence, and chemotherapy resistance. 
Although the exact mechanism of action is unknown, BBI608 is thought to 
inhibit multiple signaling pathways involved in CSC stemness (i.e., self-
renewal and pluripotency), preventing these malignant processes. In clinical 
trials, BBI608 is administered as a twice-daily, oral dose of 480 mg, given as 
monotherapy (phase III trial) or in combination with best supportive care 
(phase II trial). 
 
Boston Biomedical subsidiary of Sumitomo Dainippon Pharma Co., Ltd., 
Osaka, Japan  
 
Phase III trial (CO23) ongoing  

Chemotherapy with 1 
or more of the 
following: 
Angiogenesis 
inhibitors (e.g., 
bevacizumab 
[ramucirumab; in 
development]) 
Antimetabolites (e.g., 
5-fluorouracil, 
capecitabine) 
EGFR antibodies (e.g., 
cetuximab, 
panitumumab) 
FOLFIRI (leucovorin, 
5-fluorouracil, 
irinotecan) 
FOLFOX (leucovorin, 
5-fluorouracil, 
oxaliplatin) 
Multikinase inhibitors 
(e.g., regorafenib) 
Platinum-based agents 
(e.g., oxaliplatin) 
Topoisomerase 
inhibitors (e.g., 
irinotecan) 

Increased overall 
survival 
Increased progression-
free survival 
Improved quality of life 
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Catumaxomab 
(Removab) for 
treatment of gastric 
cancer 

Patients with 
surgically 
resectable gastric 
adenocarcinoma or 
adenocarcinoma of 
the 
gastroesophageal 
junction who have 
received 
neoadjuvant 
chemotherapy 
(epirubicin, 
cisplatin, and 
capecitabine or 5-
fluorouracil) 

Patients with gastric cancer or gastroesophageal junction cancer have a poor 
prognosis with available treatments. Gastric cancer is the 4th most common 
diagnosed cancer worldwide, and surgeryðusually combined with 
perioperative chemotherapyðis the most important treatment. However the 5-
year survival is about 38%. Peritoneal carcinomatosis occurs after 
dissemination and is considered a lethal disease because of its limited 
treatment options. Catumaxomab (Removab®) is a chimeric monoclonal 
antibody that consists of a mouse-derived anti-EpCAM Fab and a rat-derived 
anti-CD3 Fab that is capable of binding to 3 different types of cells, including 
cancer cells overexpressing EpCAM, T-cells expressing CD3, and accessory 
cells expressing the Fcɔ receptor (e.g., dendritic cells, macrophages, NK 
cells). Catumaxomab has been demonstrated to have antitumor activity by 
decreasing the growth of EpCAM-positive cells and the release of pro-
inflammatory cytokines. In clinical trials, patients receive 5 intraperitoneal 
infusions of catumaxomab (starting at 10 mcg) on days 1, 3, 7, 10, and 17. 
 
Neovii Biotech, GmbH, Munich, Germany 
 
Phase II trials (CatuNeo and IIPOP) ongoing; Jul 2009, FDA granted orphan 
drug status; FDA approved for treating malignant ascites in the peritoneal 
cavity 

Chemotherapy with 1 
or more of the 
following: 
Anthracyclines (e.g., 
doxorubicin, epirubicin, 
irinotecan) 
Antimetabolites (e.g., 
5-fluorouracil, 
capecitabine, 
gemcitabine) 
DCF (docetaxel, 
cisplatin, 5-
fluorouracil) 
ECF (epirubicin, 
cisplatin, 5-
fluorouracil) 
HER2 antibodies if 
HER2-positive (e.g., 
trastuzumab) 
PD-1 antibodies (e.g., 
pembrolizumab [in 
development]) 
Platinum-based drugs 
(e.g., carboplatin, 
cisplatin, oxaliplatin) 
Taxanes (e.g., 
docetaxel, paclitaxel)  

Increased overall 
survival 
Increased progression-
free survival 
Improved quality of life 



AHRQ Healthcare Horizon Scanning System Status Update Report     11-30-2015 

49 

Section 1. Currently Tracked Interventions 

Topic Title Potential Patient 
Population 

Intervention 
Developer/Manufacturer(s) 

Phase of Development 
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Potential Health 
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CellDetect for 
bladder cancer 
screening 

Patients with 
previously 
diagnosed bladder 
cancer 

As with most types of cancer, bladder cancer diagnosed in earlier stages is 
associated with a higher survival rate because the disease will respond better 
to treatment. Unfortunately, 80% of bladder cancers recur and require 
constant monitoring. The 5-year survival rate of patients with stage IV bladder 
cancer is about 14%. A need exists for noninvasive diagnostic tools with high 
sensitivity and specificity for bladder cancer. CellDetect is a histochemical 
assay that allows clinicians to differentiate cancer cells from normal cells 
based on tinctoral information alongside morphological examination. The 
CellDetect kit combines plant-based extracts with generic dyes to stain cells 
collected from a urine sample. Normal cells appear green; cancer cells are 
stained reddish purple. In a clinical trial, urine samples from patients with 
bladder cancer will be tested to determine CellDetectôs performance. 
 
Zetiq Technologies, Ltd., subsidiary of Micromedic Technologies, Ltd., Tel 
Aviv, Israel 
 
Unphased trial (ZT-CL-04B) ongoing; received CE mark Jun 2015 

Biopsies (e.g., bladder 
biopsies, cancer-
spread biopsies) 
Cytoscopy (e.g., 
fluorescent, white light) 
Imaging tests (e.g., 
bone scan, CT scan, 
MRI scan, pyelogram, 
ultrasound, x-ray) 
Laboratory tests (e.g., 
urine culture, urine 
cytology, urine tumor 
marker test) 

Improved sensitivity 
and specificity for 
screening 
Improved predictive 
values 
Avoided unnecessary 
biopsies 
Better treatment 
planning 
Improved quality of life  

Chimeric antigen 
receptor T-cell 
therapy (CTL019) for 
chronic lymphocytic 
leukemia 

Patients in whom 
relapsed or 
refractory chronic 
lymphocytic 
leukemia (CLL) has 
been diagnosed 

CLL can typically be controlled for many years with chemotherapy options; 
however, these treatments are not curative and disease typically recurs. A 
treatment option under study is a chimeric antigen receptor T-cell (CAR-T) 
therapy, in which autologous T lymphocytes are genetically modified to 
promote T-cell activation, T-cell proliferation, and immune memory. To 
generate CTL019, a lentiviral vector is used to transfect autologous T cells 
with a CAR transgene that consists of 4 parts: (1) an extracellular domain 
consisting of an antibody variable chain specific for CD19 (a cell surface 
marker expressed by CLLs); (2) a hinge region; (3) a costimulatory domain (in 
this case a portion of CD137); and (4) CD3-zeta (a signal transduction 
component of the T-cell receptor). Extracellular binging of this recombinant 
protein to CD19 on target cells activates pathways typically downstream of 
major histocompatibility complex activation and CD137 stimulation, eliciting a 
persistent immune response against CD19. 
 
Novartis International AG, Basel, Switzerland, in collaboration with University 
of Pennsylvania, Philadelphia 
 
Phase II trial ongoing; FDA granted orphan drug status 

Various chemotherapy 
regimens 

Increased overall 
survival 
Increased progression-
free survival 
Improved quality of life 
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Chimeric antigen 
receptor T-cell 
therapy (CTL019) for 
recurrent or 
refractory acute 
lymphoblastic 
leukemia 

Patients in whom 
recurrent or 
refractory acute 
lymphoblastic 
leukemia (ALL) has 
been diagnosed 

5-year survival for patients with recurrent or refractory ALL is about 7%. A 
treatment option under study is chimeric antigen receptor T-cell (CAR-T) 
therapy, in which autologous T lymphocytes are genetically modified to 
promote T-cell activation, T-cell proliferation, and immune memory. CTL019 is 
produced by using a viral vector to transfect autologous T cells with a CAR 
transgene that encodes a protein consisting of 4 parts: (1) an extracellular 
domain consisting of an antibody variable chain specific for CD19 (a cell 
surface marker expressed by ALLs); (2) a hinge region; (3) a costimulatory 
domain (in this case, a portion of CD137); and (4) CD3-zeta (a signal 
transduction component of the T-cell receptor). Binding of the extracellular 
domain of this recombinant protein to CD19 on target cells activates the 
pathways, typically downstream of major histocompatibility complex activation 
and CD137 stimulation, purportedly activating a persistent immune response 
against CD19. CTL019 T cells are administered by intravenous infusion. 
 
Novartis International AG, Basel, Switzerland 
 
Phase II trials ongoing; FDA granted breakthrough therapy status 

Various cytotoxic 
chemotherapy 
regimens 

Increased overall 
survival 
Increased progression-
free survival 
Improved quality of life 

Chimeric antigen 
receptor T-cell 
therapy (JCAR015) 
for acute 
lymphoblastic 
leukemia 

Patients with 
CD19-positive, B-
cell acute 
lymphoblastic 
leukemia (ALL) 
who have 
relapsed/refractory 
disease or residual 
disease after 
treatment with 
allogeneic 
hematopoietic 
progenitor cell 
transplantation 

5-year survival for patients with relapsed or refractory ALL is about 7%, 
pointing to a need for new therapies. A treatment option under study is 
chimeric antigen receptor T-cell (CAR-T) therapy, in which autologous T 
lymphocytes are genetically modified to promote T-cell activation, T-cell 
proliferation, and immune memory. JCAR015 is produced by using a viral 
vector to transfect autologous T cells with a CAR transgene encoding a 
protein with both an extracellular antigen binding domain specific for CD19 
and an intracellular signaling domain possessing both activating and co-
stimulatory activities. Binding of the extracellular domain of this recombinant 
protein to CD19 on target cells activates the intracellular signaling domain, 
purportedly promoting a persistent immune response against CD19-
expressing cells. JCAR015 T cells are administered by intravenous infusion. 
 
Juno Therapeutics, Seattle, WA, in collaboration with Memorial Sloan 
Kettering Cancer Center, New York, NY 
 
Phase II trial (ROCKET) ongoing; FDA granted orphan drug and breakthrough 
therapy statuses 

Various cytotoxic 
chemotherapy 
regimens 

Increased overall 
survival 
Increased progression-
free survival 
Improved quality of life 
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or Other Impacts 

Combination 
eflornithine/sulindac 
for prevention of 
colon cancer 
recurrence 

Patients with a 
history of stage IïIII 
colon cancer 
(primary resection 
1 year prior) who 
are currently 
disease-free 

Recurrence of colon cancer after attempted curative resection is most likely in 
the 1st 3 years after surgery. Investigators are examining a new therapy 
(CPP-1X) for preventing colon cancer recurrence that combines eflornithine, a 
therapy for hirsutism and African trypanosomiasis, with sulindac, a 
nonsteroidal anti-inflammatory agent. This prophylactic therapy may lower the 
risk of recurrence when taken daily for 3 years. In late-stage clinical trials, 
patients are receiving oral combination therapy with once-daily eflornithine, 
two 250 mg tablets, plus once-daily sulindac, 150 mg, for 3 years. 
 
Cancer Prevention Pharmaceuticals, Inc., Tucson, AZ, in collaboration with 
SWOG, Portland, OR 
 
Phase III trials (PACES and unnamed) ongoing; Jan 2013, FDA granted 
orphan drug status 

No commonly used 
chemopreventive 
agent exists for 
preventing colorectal 
cancer recurrence 
Compounds under 
investigation include: 
Aspirin 
Calcium supplements 
Curcumin 
Nonsteroidal anti-
inflammatory drugs 
(NSAIDs) 
Omega-3 fatty acids 

Reduced recurrence 
rate of high-risk 
adenoma or 2nd 
primary colorectal 
cancer 
Increased overall 
survival 

Copanlisib for 
recurrent indolent 
non-Hodgkinôs 
lymphoma 

Patients with 
treatment-
refractory, indolent, 
non-Hodgkinôs 
lymphoma (NHL) 

Indolent NHLs are B-cell malignancies that typically progress slowly; however, 
they are seldom cured by chemotherapy and patientsô disease frequently 
develops resistance to therapies. Copanlisib is a small-molecule kinase 
inhibitor with activity against the delta and gamma isoforms of 
phosphoinositide 3-kinase (PI3K). PI3Ks regulate aspects of cell proliferation 
and survival; their inhibition may be of benefit in various cancers. The delta 
and gamma isoforms of PI3K are expressed predominately in cells of the 
hematopoietic lineages; inhibiting these isoforms (as opposed to all PI3Ks) 
may effectively treat indolent NHLs while limiting side effects in normal tissue. 
In clinical trials, copanlisib is administered by intravenous infusion, 60 mg, on 
days 1, 8, and 15 of each 28-day treatment cycle. 
 
Bayer AG, Leverkusen, Germany 
 
Phase III trials ongoing; FDA granted orphan drug status 

Chemoimmuno-
therapies (e.g., 
bendamustine plus 
rituximab, fludarabine 
plus rituximab) 
Idelalisib 
Rituximab 
monotherapy 

Increased overall 
survival 
Increased progression-
free survival 
Improved quality of life 
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Crizotinib (Xalkori) 
for treatment of 
ROS1-positive 
nonsmall cell lung 
cancer 

Patients with 
nonsmall cell lung 
cancer (NSCLC) 
that harbors 
genetic 
rearrangement that 
leads to 
constitutive 
activation of the 
proto-oncogene 
receptor tyrosine 
kinase ROS1 

The 5-year survival rate for patients with advanced NSCLC is less than 15% 
with current treatments. Over the past 10 years, discovery of oncogenes, such 
as the epidermal growth factor receptor (EGFR), Kirsten rat sarcoma viral 
oncogene (KRAS), V-raf murine sarcoma viral oncogene homolog B1 (BRAF), 

and anaplastic lymphoma kinase (ALK), have led to development of targeted 
therapies against these mutations. Crizotinib (Xalkori®) inhibits ALK (and MET 
kinase) activity of tumors driven by constitutive ALK activity. Similarly, 
chromosomal rearrangements of the proto-oncogene receptor tyrosine kinase 
ROS1 are responsible for about 1% of NSCLC cases. Crizotinib purportedly 

can also be used to treat ROS1-positive NSCLC because the ATP-binding 
sites within the kinase domain of ROS1 and ALK share a 77% amino-acid 
identity. In clinical trials, crizotinib is administered orally, 250 mg, twice daily. 
 
Pfizer, Inc., New York, NY 
 
Phase II trials (EUCROSS and OO 12-01) ongoing; Apr 2015, FDA granted 
breakthrough therapy status; FDA approved Aug 2011 for treating locally 
advanced or metastatic ALK-positive NSCLC 

Chemotherapy with 1 
or more of the 
following: 
Angiogenesis 
inhibitors (e.g., 
bevacizumab, 
ramucirumab) 
Anthracyclines (e.g., 
doxorubicin) 
Antimetabolites (e.g., 
pemetrexed, 
gemcitabine) 
PD-1 antibodies (e.g., 
nivolumab, 
pembrolizumab) 
Platinum-based agents 
(e.g., carboplatin, 
cisplatin) 
Taxanes (e.g., 
docetaxel, nab-
paclitaxel, paclitaxel) 
Vinca alkaloids (e.g., 
vinblastine, 
vinorelbine) 

Increased overall 
survival 
Increased progression-
free survival 
Improved quality of life 
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Custirsen for 
treatment of 
advanced or 
metastatic nonsmall 
cell lung cancer 

Patients in whom 
advanced or 
metastatic 
nonsmall cell lung 
cancer (NSCLC) 
has been 
diagnosed 

The 5-year survival rate for patients with advanced NSCLC is less than 15% 
with available treatments. Custirsen (formerly OGX-011) is an antisense RNA 
molecule intended for treating advanced, unresectable NSCLC. An ongoing 
clinical trial is testing custirsen in the 2nd-line setting after 1st-line treatment 
with a platinum-based chemotherapy. It is given intravenously in combination 
with docetaxel: 3 loading doses of custirsen 640 mg are given over 2 hours in 
5ï9 days before day 1 of cycle 1; then custirsen 640 mg is given weekly every 
21-day cycle. 
 
OncoGenex Pharmaceuticals, Inc., Bothell, WA 
 
Phase III trial (ENSPIRIT) ongoing; Apr 2014, FDA granted fast-track status 

Chemotherapy with 1 
or more of the 
following: 
ALK inhibitors if ALK-

mutant (e.g., ceritinib, 
crizotinib) 
Angiogenesis 
inhibitors (e.g., 
bevacizumab, 
ramucirumab) 
Anthracyclines (e.g., 
doxorubicin) 
Antimetabolites (e.g., 
pemetrexed, 
gemcitabine) 
EGFR inhibitors if 
EGFR-mutant (e.g., 

afatinib, erlotinib) 
PD-1 antibodies (e.g., 
nivolumab, 
pembrolizumab) 
Platinum-based agents 
(e.g., carboplatin, 
cisplatin) 
Taxanes (e.g., 
docetaxel, nab-
paclitaxel, paclitaxel) 
Vinca alkaloids (e.g, 
vinblastine, 
vinorelbine) 

Increased overall 
survival 
Increased progression-
free survival 
Improved quality of life 
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Custirsen for 
treatment of 
metastatic castration-
resistant prostate 
cancer 

Patients in whom 
castration-resistant 
prostate cancer 
(CRPC) has been 
diagnosed  

Median overall survival for patients with CRPC is only about 18 months. 
Custirsen (formerly OGX-011) is an antisense RNA molecule designed to 
reduce expression of clusterin, a cell-survival protein activated by stress. 
Inhibiting clusterin expression using custirsen has been shown to enhance 
tumor cell death after chemotherapy. In clinical trials, custirsen is administered 
as an adjunct to chemotherapy. After 3 loading doses of custirsen (640 mg, 
intravenously [IV]), cabazitaxel (25 mg/m², IV) is administered on a 3-week 
cycle with weekly custirsen (640 mg, IV) and daily prednisone (10 mg, orally) 
until disease progression, unacceptable toxicity, or completion of 10 cycles. In 
the AFFINITY trial, patients have been randomly assigned to receive 2nd-line 
cabazitaxel (Jevtana®) and prednisone with or without custirsen. 
  
OncoGenex Pharmaceuticals, Inc., Bothell, WA 
  
Phase III trial (AFFINITY) ongoing; FDA granted fast-track status 

Abiraterone 
Cabazitaxel 
Docetaxel 
Enzalutamide 
Radium-223 
Sipuleucel-T 

Increased overall 
survival 
Increased progression-
free survival 
Improved quality of life 

Dabrafenib (Tafinlar) 
for treatment of 
BRAFV600E mutationï
positive nonsmall cell 
lung cancer 

Patients in whom 
BRAFV600E 
mutationïpositive 
metastatic 
nonsmall cell lung 
cancer (NSCLC) 
has been 
diagnosed 

Patients with metastatic NSCLC have a poor prognosis when treated with 
conventional cytotoxic chemotherapy options. Increasingly, NSCLC subtypes 
are being characterized by mutations in genes thought to drive carcinogenesis 
(e.g., ALK, EGFR, ROS1), and therapies targeting these molecular drivers 
have improved outcomes for eligible patients. Recent research has 
determined that about 2% of NSCLCs harbor an activating mutation in the 
BRAF oncogene, presenting a novel target in treatment. Dabrafenib (Tafinlar®) 
is 1 of 2 commercially available BRAF inhibitors that are FDA-approved for 
treating BRAF mutationïpositive melanoma, and it is under study for treating 
BRAF mutationïpositive NSCLC either as a monotherapy or in combination 
with the MEK inhibitor trametinib (Mekinist®). Dabrafenib is administered 
orally, 150 mg, twice daily.  
 
GlaxoSmithKline, Middlesex, UK  
 
Phase II trial ongoing; FDA granted breakthrough therapy status 

Docetaxel 
Erlotinib 
Pemetrexed 

Increased overall 
survival 
Increased progression-
free survival 
Improved quality of life 
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Dacomitinib for 
treatment of 
nonsmall cell lung 
cancer 

Patients in whom 
advanced nonsmall 
cell lung cancer 
(NSCLC) has been 
diagnosed 

The 5-year survival rate for patients with advanced NSCLC is less than 15%, 
and patients whose disease progresses after 1st-line chemotherapy have few 
treatment options. Angiogenesis inhibitors have had varying degrees of 
success in treating NSCLC. Dacomitinib is a novel pan-HER inhibitor that 
irreversibly inhibits HER-1 (EGFR), HER-2, and HER-4 tyrosine kinases. 
Treatment settings include 1st-line treatment of patients with activating 
mutations in the EGFR gene, 2nd-line treatment of patients after 
chemotherapy, and 2nd-line or 3rd-line treatment of patients previously 
treated with an EGFR inhibitor. In clinical trials, dacomitinib is administered in 

a once-daily, oral dose of 45 mg. 
 
Pfizer, Inc., New York, NY 
 
Phase III trials (BR26, ARCHER-1009, and ARCHER-1052) ongoing; Mar 
2015, FDA granted orphan drug status 

Chemotherapy with 1 
or more of the 
following: 
ALK inhibitors if ALK-

mutant (e.g., ceritinib, 
crizotinib) 
Angiogenesis 
inhibitors (e.g., 
bevacizumab, 
ramucirumab) 
Anthracyclines (e.g., 
doxorubicin) 
Antimetabolites (e.g., 
pemetrexed, 
gemcitabine) 
EGFR inhibitors if 
EGFR-mutant (e.g., 

afatinib, erlotinib) 
PD-1 antibodies (e.g., 
nivolumab, 
pembrolizumab) 
Platinum-based agents 
(e.g., carboplatin, 
cisplatin) 
Taxanes (e.g., 
docetaxel, nab-
paclitaxel, paclitaxel) 
Vinca alkaloids (e.g., 
vinblastine, 
vinorelbine) 

Increased overall 
survival 
Increased progression-
free survival 
Improved quality of life 
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Daratumumab 
(Darzalex) for 
treatment of multiple 
myeloma 

Patients with 
multiple myeloma 
who have 
undergone 
treatment with both 
a protease inhibitor 
and an 
immunomodulatory 
drug  

Patients with recurrent/refractory multiple myeloma who have received both 
protease-inhibitor and immunomodulatory drug therapies have few remaining 
treatment options and a poor prognosis. Daratumumab is a fully human 
monoclonal antibody specific for CD38, a protein expressed on the surface of 
multiple myeloma cells. Daratumumab purportedly leads to multiple myeloma 
cell death through antibody-dependent, cell-mediated cytotoxicity and 
complement-dependent cytotoxicity. Daratumumab is administered by 
intravenous infusion at a dose of 16 mg/kg. In recurrent/refractory disease, it 
is being tested in combination with dexamethasone and lenalidomide or in 
combination with dexamethasone and bortezomib. As a 1st-line treatment, it is 
being tested in combination with bortezomib, melphalan, and prednisone. 
 
Janssen Biotech unit of Johnson & Johnson, New Brunswick, NJ 
 
Phase III trials ongoing; Nov 2015, FDA granted accelerated approval for  
treating patients with multiple myeloma who have received at least 3 prior 
treatments; FDA had previously granted orphan drug,  breakthrough therapy 
statuses, and priority review with a target decision date of Mar 9, 2016 

Multiple chemotherapy 
regimens (choice 
depends on prior 
therapy and patient 
condition), including: 
Bortezomib 
Bortezomib plus 
liposomal doxorubicin 
Carfilzomib 
Lenalidomide plus 
dexamethasone 
Pomalidomide plus 
dexamethasone 

Increased overall 
survival 
Increased progression-
free survival 
Improved quality of life 

Defibrotide (Defitelio) 
for treatment of 
chemotherapy-
induced severe veno-
occlusive disease 

Patients receiving 
chemotherapy who 
have severe veno-
occlusive disease 

Veno-occlusive disease is a side effect of the high-dose chemotherapy that is 
used as part of hematopoietic stem cell transplantation procedures. Severe 
veno-occlusive disease has a mortality rate approaching 100% with available 
treatments. Defibrotide (Defitelio®) is a polydisperse oligonucleotide with local 
antithrombotic, anti-ischemic, and anti-inflammatory activities. Study 
investigators have suggested that the drug may increase survival of 
endothelial cells and preserve the function of microvasculature. In a phase III 
trial, the drug was administered intravenously, 25 mg/kg, 4 times per day.  
  
Gentium S.p.A. (Villa Guardia, Italy), a majority-owned, indirect subsidiary of 
Jazz Pharmaceuticals, Inc. (Dublin, Ireland) 
  
Phase III trial ongoing; FDA granted orphan drug and fast-track statuses; Feb 
2015, company announced it had initiated a rolling submission of a new drug 
application, which was granted priority review in Sept 2015; Oct 2013, 
approved by European Commission 

Analgesia 
Diuresis  
Renal replacement 
therapy 
Transfusion  

Increased overall 
survival  
Improved quality of life 
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Demcizumab for 
treatment of 
metastatic pancreatic 
cancer 

Patients in whom 
locally advanced or 
metastatic 
pancreatic cancer 
has been 
diagnosed 

Only about 5% of patients with pancreatic cancer respond to the standard of 
care (gemcitabine chemotherapy), and the prognosis for these patients is 
poor. Demcizumab is a monoclonal antibody for delta-like ligand 4 (DLL4), a 
protein that has been implicated in maintaining cancer stem cells and 
promoting angiogenesis. By inhibiting DLL4, demcizumab is intended to both 
target the difficult-to-treat population of tumor-initiating cancer stem cells in the 
pancreas and reduce the blood supply to solid tumors. In ongoing phase Ib 
clinical trials, demcizumab is being tested in combination with abraxane and 
gemcitabine in 1st-line advanced pancreatic cancer. Demcizumab is 
administered intravenously, 2.5 mg/kg, once every 2 weeks. 
 
OncoMed Pharmaceuticals, Inc., Redwood City, CA, in collaboration with 
Celgene Corp., Summit, NJ 
 
Phase Ib and phase II trials (YOSEMITE) ongoing; FDA granted orphan drug 
status 

Chemotherapy with 1 
or more of the 
following: 
Antimetabolites (e.g., 
5-fluorouracil, 
capecitabine, 
gemcitabine) 
Folic acid derivatives 
(e.g., leucovorin) 
Multikinase inhibitors 
(e.g., erlotinib) 
Platinum-based agents 
(e.g., cisplatin, 
oxaliplatin) 
Taxanes (e.g., 
docetaxel, nab-
paclitaxel, paclitaxel) 

Increased overall 
survival 
Increased progression-
free survival 
Improved quality of life 

Denosumab (Xgeva) 
for prevention of 
bone metastasis in 
breast cancer 

Patients with early 
stage breast 
cancer at high risk 
of recurrence 

Breast cancer patients who have cancer in the lymph nodes, large tumors, or 
locally advanced disease have a high risk of disease recurrence. Metastasis 
to the bone represents 40% of all initial recurrences. Denosumab (Xgeva) is a 
monoclonal antibody that inhibits RANKL, a protein that stimulates bone 
removal. Preclinical data suggest that RANKL inhibition may prevent skeletal 
tumor formation. In an ongoing trial, denosumab is being tested in the 
adjuvant setting for prolonging bone metastasisïfree survival and disease-free 
survival. In this setting, denosumab is administered at 120 mg, once monthly, 
for 6 months followed by 120 mg, once every 3 months, for up to 5 years. 
  
Amgen, Inc., Thousand Oaks, CA 
  
Phase III trials (D-CARE, ABCSG-18, SAKK92/12, and 114273) ongoing; FDA 
approved for preventing skeletal-related events in patients with established 
bone metastases from solid tumors 

Multikinase inhibitors 
(e.g., cabozantinib [in 
development]) 
Radioactive radium 
(Ra-223 dichloride) 

Increased overall 
survival 
Increased bone 
metastasisïfree 
survival 
Improved quality of life 
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Denosumab (Xgeva) 
for treatment-
refractory 
hypercalcemia of 
malignancy 

Patients with 
advanced cancer 
who have 
developed 
hypercalcemia of 
malignancy (HCM) 

HCM is a serious, cancer-driven complication that causes an increase in bone 
resorption leading to abnormally elevated serum calcium. Left untreated, HCM 
can lead to renal failure, progressive mental impairment, coma, and death. 
HCM has a prevalence of about 3% and its onset is usually associated with 
poor outcomes because the disease becomes refractory to bisphosphonate 
therapy. A need exists for treatments for refractory HCM. Denosumab 
(Xgeva®) is a monoclonal antibody that inhibits RANKL, a protein that 
stimulates bone removal. Preclinical data suggest that RANKL inhibition may 
also prevent osteoclasts from releasing calcium from bones. In an ongoing 
trial, denosumab is being tested in patients with HCM refractory to 
bisphosphonate therapy in the adjuvant setting for prolonging bone 
metastasisïfree survival and disease-free survival. In this setting, denosumab 
is administered subcutaneously, every 4 weeks, at dose of 120 mg; in the 1st 
month of treatment, additional 120 mg doses are injected on days 8 and 15. 
 
Amgen, Inc., Thousand Oaks, CA 
 
Dec 2014, FDA approved for treating HCM refractory to bisphosphonate 
therapy; also FDA approved for preventing skeletal-related events in patients 
with established bone metastases from solid tumors 

Bisphosphonate 
therapy (e.g., 
zoledronic acid) 

Increased overall 
survival 
Increased bone 
metastasisïfree 
survival 
Improved quality of life 
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Dianhydrogalactitol 
for treatment of 
recurrent 
glioblastoma 

Patients with 
recurrent malignant 
gliomas, including 
glioblastoma 
multiforme (GBM) 

GBM can be difficult to treat and is often associated with a poor prognosis; the 
5-year survival rate is less than 5%. Investigators believe that, in 60% of 
patients, resistance to temozolomide treatment can be attributed to the DNA 
repair activity of O6-methylguanine-DNA-methyltransferase (MGMT), which is 
highly expressed in GBM tumors. Dianhydrogalactitol (DAG; VAL-083) is a 
novel small molecule with a unique mechanism of action that causes N7 DNA 
alkylation, which is purported to overcome MGMT-mediated resistance. In 
clinical trials, patients are treated intravenously with an escalating dose of 
DAG starting at 1.5 mg/m2. 
 
DelMar Pharmaceuticals, Inc., Vancouver, British Columbia, Canada 
 
Phase I/II trial ongoing; Jan 2012, FDA granted orphan drug status 

Chemotherapy with 1 
or more of the 
following: 
Alkylating agents (e.g., 
carmustine, 
cyclophosphamide, 
lomustine, nitrosourea, 
procarbazine, 
temozolomide) 
Angiogenesis 
inhibitors (e.g., 
bevacizumab) 
Immunotherapeutics 
(e.g., DCVax-L, 
HSPPC-96, 
rindopepimut, SL-701 
[in development]) 
mTOR inhibitors (e.g., 
everolimus) 
PD-1 antibodies (e.g., 
nivolumab, 
pembrolizumab [in 
development]) 
Platinum-based drugs 
(e.g., carboplatin, 
cisplatin) 
Radiation therapy 
Vinca alkaloids (e.g., 
vincristine) 

Increased overall 
survival 
Increased progression-
free survival 
Improved quality of life 
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Dinutuximab 
(Unituxin) for 
treatment of high-risk 
neuroblastoma 

Patients with high-
risk neuroblastoma 
who have 
undergone 
induction therapy 
and autologous 
stem cell 
transplantation 

Treatments for patients with high-risk neuroblastoma result in 5-year survival 
rates of only 25% to 35%. A monoclonal antibody, dinutuximab (Unituxin) is 
specific for a tumor-associated disialoganglioside, GD2, that exhibits low 
levels of expression on normal tissues (e.g., neurons, skin melanocytes, 
peripheral sensory nerve fibers). The dinutuximab antibody purportedly targets 
neuroblastoma cells via antibody-dependent, cell-mediated cytotoxicity. In 
clinical trials, dinutuximab was administered intravenously at an unspecified 
dose in combination with cytokines (granulocyte macrophage colony-
stimulating factor and interleukin-2) that enhance immune response and the 
standard neuroblastoma maintenance therapy isotretinoin. 
 
APEIRON Biologics AG, Vienna, Austria, in collaboration with the National 
Cancer Institute, Bethesda, MD 
  
Phase III trials ongoing; Mar 2015, FDA approved for treating pediatric high-
risk neuroblastoma after 1st-line multiagent therapy; FDA and European 
Medicines Agency (EMA) granted orphan drug status 

Stem cell transplant 
Surgical resection 
Radiation therapy 
Chemotherapy with 1 
or more of the 
following: 
Alkylating agents (e.g., 
cyclophosphamide, 
ifosfamide) 
Platinum-based agents 
(e.g., carboplatin, 
cisplatin) 
Retinoids (e.g., 
isotretinoin) 
Topoisomerase 
inhibitors (e.g., 
doxorubicin, 
etoposide, topotecan) 
Vinca alkaloids (e.g., 
vincristine) 

Increased overall 
survival 
Increased progression-
free survival 
Improved quality of life 

Diphenylcyclopropen
one (Samcyprone) 
for treatment of 
cutaneous 
metastases of 
malignant melanoma 

Patients in whom 
stage IIbïIV 
melanoma has 
been diagnosed 

Patients with metastatic melanoma have a poor prognosis, with treatments 
yielding a 5-year survival rate of 15% to 20%. Diphenylcyclopropenone 
(DPCP; SamcyproneÊ) is a novel immunomodulator purported to target 
cutaneous metastases of malignant melanoma. DPCP purportedly initiates a 
T-cell response by altering the expression of genes and miRNAs involved in 
the immune response. In clinical trials, 0.4% or 0.04% gel formulations of 
DPCP are applied topically at the site of the lesion for 14 weeks. 
 
RXi Pharmaceuticals Corp., Marlborough, MA 
 
Phase II trial ongoing; Apr 2014, FDA granted orphan drug status 

Chemotherapy with 1 
or more of the 
following: 
Alkylating agents (e.g., 
dacarbazine, 
temozolomide) 
BRAF inhibitors (e.g., 
dabrafenib, 
vemurafenib) 
Immunotherapy (e.g., 
ipilimumab, nivolumab, 
pembrolizumab) 
MEK inhibitors (e.g., 
trametinib 
[cobimetinib; in 
development]) 
Platinum-based agents 
(e.g., carboplatin) 
Taxane agents (e.g., 
paclitaxel) 

Increased overall 
survival 
Increased progression-
free survival 
Improved quality of life 



AHRQ Healthcare Horizon Scanning System Status Update Report     11-30-2015 

61 

Section 1. Currently Tracked Interventions 

Topic Title Potential Patient 
Population 

Intervention 
Developer/Manufacturer(s) 

Phase of Development 

Potential 
Comparators 

Potential Health 
or Other Impacts 

Doxorubicin 
transdrug (Livatag) 
for treatment of 
unresectable 
hepatocellular 
carcinoma 

Patients with 
unresectable 
hepatocellular 
carcinoma (HCC) 
whose disease has 
progressed after 
treatment with 
sorafenib 

Patients with HCC that cannot be surgically resected have few treatment 
options and a poor prognosis; no 2nd-line therapy is available after sorafenib. 
Doxorubicin transdrug (Livatag®) is a nanoparticle formulation used to deliver 
chemotherapy (doxorubicin) to cancer cells developing resistance to previous 
chemotherapy agents. In clinical trials, patients are treated intravenously with 
20 or 30 mg/m2 doxorubicin transdrug every 4-week cycle until disease 
progression or toxicity. 
 
Onxeo, Paris, France (formed by the Jul 2014 merger of Topotarget a/s and 
BioAlliance Pharma SA) 
 
Phase III trial (ReLive) ongoing; FDA granted fast-track status 

Radiofrequency 
ablation 
Surgical resection 
Locoregional treatment 
with 1 of the following: 
Transarterial 
embolization 
Transcatheter arterial 
chemoembolization 
Chemotherapy with 1 
or more of the 
following: 
Anthracyclines (e.g., 
doxorubicin) 
Antimetabolites (e.g., 
5-fluorouracil, 
gemcitabine) 
Multikinase inhibitors 
(e.g., regorafenib, 
sorafenib) 
Platinum-based agents 
(e.g., cisplatin, 
oxaliplatin) 

Increased overall 
survival 
Increased progression-
free survival 
Improved quality of life 
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Durvalumab for 
treatment of 
advanced nonsmall 
cell lung cancer  

Patients with locally 
advanced or 
metastatic 
nonsmall cell lung 
cancer (NSCLC) 
that has 
progressed after 
platinum-based 
chemotherapy 

The 5-year survival rate for patients with advanced NSCLC is less than 15%, 
and patients with advanced NSCLC whose disease has progressed after 1st-
line platinum-based chemotherapy have few treatment options and a poor 
prognosis. A hallmark of cancer is its ability to evade an immune response. 
Durvalumab (MEDI4736) is a novel immunotherapy agent intended to prevent 
the immune tolerance of cancer cells. It is a monoclonal antibody against 
programmed death-1 receptor ligand (PD-L1), which is frequently expressed 
in tumor microenvironments and downregulates T cells via activation of the 
programmed death-1 (PD-1) immune checkpoint. Durvalumab purportedly 
limits activation of the immune checkpoint by preventing the interaction 
between PD-L1 and its receptor PD-1. In a clinical trial (ATLANTIC), 
durvalumab is administered intravenously every 2 weeks from day 1 for a 
maximum of 12 months or intolerable toxicity. 
 
Medimmune LLC subsidiary of AstraZeneca, London, UK 
 
Phase III trials (PACIFIC, ARTIC, MYSTIC, CAURAL, NEPTUNE, and BR31) 
ongoing 

Chemotherapy with 1 
or more of the 
following: 
ALK inhibitors if ALK-

mutant (e.g., ceritinib, 
crizotinib) 
Angiogenesis 
inhibitors (e.g., 
bevacizumab, 
ramucirumab) 
Anthracyclines (e.g., 
doxorubicin) 
Antimetabolites (e.g., 
pemetrexed, 
gemcitabine) 
EGFR inhibitors if 
EGFR-mutant (e.g., 

afatinib, erlotinib) 
PD-1 antibodies (e.g., 
nivolumab, 
[pembrolizumab]) 
Platinum-based agents 
(e.g., carboplatin, 
cisplatin) 
Taxanes (e.g., 
docetaxel, nab-
paclitaxel, paclitaxel) 
Vinca alkaloids (e.g., 
vinblastine, 
vinorelbine) 

Increased overall 
survival 
Increased progression-
free survival 
Improved quality of life 
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Durvalumab for 
treatment of head 
and neck cancer 

Patients in whom 
head and neck 
cancer has been 
diagnosed 

Advanced head and neck cancer has a poor prognosis and a high recurrence 
rate, suggesting the need for new treatments. A hallmark of cancer is its ability 
to evade an immune response. Durvalumab (MEDI4736) is a novel 
immunotherapy agent intended to prevent the immune tolerance of cancer 
cells. It is a monoclonal antibody against programmed death-1 receptor ligand 
(PD-L1), which is frequently expressed in tumor microenvironments, and 
downregulates T cells via activation of the programmed death-1 (PD-1) 
immune checkpoint. Durvalumab, a checkpoint inhibitor, purportedly limits 
activation of the immune checkpoint by preventing the interaction between 
PD-L1 and its receptor, PD-1. In clinical trials, durvalumab is being tested as 
monotherapy or in combination with tremelimumab. It is administered 
intravenously every 2 weeks from day 1 for a maximum of 12 months or 
intolerable toxicity. 
 
Medimmune LLC subsidiary of AstraZeneca, London, UK 
 
Phase III trials (KESTREL and D4193C00002) ongoing 

Chemoradiation 
Surgical resection 
Chemotherapy with 1 
or more of the 
following: 
Alkylating agents (e.g., 
ifosfamide) 
Antimetabolites (e.g., 
5-fluorouracil, 
gemcitabine, 
methotrexate) 
Cytoprotective agents 
(e.g., bleomycin) 
EGFR inhibitor (e.g., 
cetuximab) 
Immunotherapy (e.g, 
nivolumab, 
pembrolizumab [in 
development]) 
Platinum-based drugs 
(e.g, cisplatin) 
Oncolytic virus (e.g., 
Reolysin® [in 
development]) 
Taxanes (e.g., 
docetaxel, paclitaxel) 
Tyrosine kinase 
inhibitors (e.g., 
lenvatinib, sorafenib) 
Vinca alkaloids (e.g., 
vinorelbine) 

Increased overall 
survival 
Increased progression-
free survival 
Improved quality of life 
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Duvelisib for 
treatment of chronic 
lymphocytic leukemia 
or small lymphocytic 
lymphoma 

Patients with 
relapsed/refractory 
chronic lymphocytic 
leukemia (CLL) or 
small lymphocytic 
lymphoma (SLL) 

Duvelisib (IPI-145) is a small-molecule kinase inhibitor with activity against the 
delta and gamma isoforms of phosphoinositide 3-kinase (PI3K). PI3Ks 
regulate aspects of cell proliferation and cell survival and, therefore, their 
inhibition may be of benefit in various cancers. The delta and gamma isoforms 
of PI3K are expressed predominately in cells of the hematopoietic lineages; 
inhibiting these isoforms (as opposed to all PI3Ks) may effectively treat blood 
cancers such as CLL and SLL while limiting side effects on normal tissues. 
Duvelisib is orally administered at a dosage of 25 mg, twice daily. 
 
Infinity Pharmaceuticals, Inc., Cambridge, MA, in collaboration with AbbVie, 
North Chicago, IL 
 
Phase III trial ongoing 

Chemoimmunotherapy 
Ibrutinib 
Idelalisib 
Lenalidomide with or 
without rituximab 
Ofatumumab 
Rituximab 

Increased overall 
survival  
Increased progression-
free survival 
Improved quality of life 

Duvelisib for 
treatment-refractory 
follicular lymphoma 

Patients with 
previously treated 
follicular lymphoma 

Follicular lymphoma is a B-cell malignancy that typically progresses slowly; 
however, the disease is seldom cured by chemotherapy and frequently 
becomes treatment resistant. Duvelisib (IPI-145) is a small-molecule kinase 
inhibitor with activity against the delta and gamma isoforms of 
phosphoinositide 3-kinase (PI3K). PI3Ks regulate aspects of cell proliferation 
and cell survival; therefore, their inhibition may be of benefit in various 
cancers. The delta and gamma isoforms of PI3K are expressed predominately 
in cells of the hematopoietic lineages; inhibiting these isoforms (as opposed to 
all PI3Ks) may effectively treat blood cancers such as follicular lymphoma 
while limiting side effects in normal tissues. In a clinical trial, duvelisib is 
administered orally, 25 mg, twice daily, in combination with intravenously 
administered rituximab. 
 
Infinity Pharmaceuticals, Inc., Cambridge, MA, in collaboration with AbbVie, 
North Chicago, IL 
 
Phase III trial ongoing 

Idelalisib 
Rituximab 
monotherapy 
Various 
chemoimmunotherapy 
regimens (e.g., 
bendamustine plus 
rituximab, fludarabine 
plus rituximab) 

Increased overall 
survival 
Increased progression-
free survival 
Improved quality of life 
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EBV-specific 
autologous cytotoxic 
T cells (CMD-003) for 
treatment of 
extranodal NK/T cell 
lymphoma 

Patients with 
extranodal NK/T 
cell lymphoma 
(ENKTCL) who 
have received at 
least 1 round of 
asparaginase-
based 
chemotherapy 

ENKTCL is a rare, non-Hodgkinôs lymphoma with an annual incidence of 
about 650 cases in the U.S. ENKTCL is an aggressive lymphoma and patients 
with disease that fails to respond to asparaginase-based combination 
chemotherapy have a poor prognosis and few treatment options. A defining 
feature of ENKTCL is positivity for the Epstein-Barr virus (EBV). Therefore, a 
potential approach to treating ENKTCL is generating an EBV-specific immune 
response, which could target and kill malignant cells. CMD-003 is an EBV-
targeting cellular immunotherapy in which autologous EBV-specific T cells are 
activated and expanded ex vivo before being reintroduced into the patient. 
CMD-003 is administered by intravenous infusion at a dose of 2x107 cells/m2. 
 
Cell Medica, London, UK 
 
Phase II trial ongoing; FDA granted orphan drug status 

Various combination 
asparaginase-based 
chemotherapies, 
including SMILE 
(dexamethasone, 
methotrexate, 
ifosfamide, 
asparaginase, and 
etoposide) 

Increased overall 
survival 
Increased progression-
free survival 
Improved quality of life 

EBV-specific T cells 
(EBV-CTLs) for 
treatment of EBV-
induced 
lymphoproliferative 
diseases 

Patients who have 
developed an 
Epstein-Barr virus 
(EBV)-associated 
lymphoproliferative 
disease (EBV-LPD) 
after an allogeneic 
stem cell transplant 
and whose EBV-
LPD is refractory to 
rituximab treatment 

In immunocompetent people, EBV is typically held in check by the immune 
system. However, individuals with compromised immune systems may 
develop active EBV infections, which can lead to malignancy. In particular, 
about 6% of patients who undergo allogeneic stem cell transplant develop an 
EBV-LPD. Although many cases respond to treatment with the monoclonal 
antibody rituximab, patients whose disease fails to respond or whose EBV-
LPD recurs after treatment have few treatment options and a poor prognosis. 
EBV-specific T cells (EBV-CTLs) are being investigated for treating this 
rituximab-refractory patient population. EBV-CTLs are an off-the-shelf 
preparation produced from immune cells of 3rd-party donors. Donor immune 
cells are exposed to EBV antigens and expanded in vitro before being infused 
into the patient. Patients receive 3 weekly injections of about 2×106 EBV-CTLs 
per kg of patient weight. 
 
Atara Biotherapeutics, Inc., South San Francisco, CA, in collaboration with 
Memorial Sloan Kettering Cancer Center, New York, NY 
 
Phase II trial ongoing; FDA granted breakthrough therapy status 

Various cytotoxic 
chemotherapy 
regimens 

Increased overall 
survival 
Increased progression-
free survival 
Improved quality of life 



AHRQ Healthcare Horizon Scanning System Status Update Report     11-30-2015 

66 

Section 1. Currently Tracked Interventions 

Topic Title Potential Patient 
Population 

Intervention 
Developer/Manufacturer(s) 

Phase of Development 

Potential 
Comparators 

Potential Health 
or Other Impacts 

Elotuzumab 
(Empliciti) for 
treatment of multiple 
myeloma 

Patients in whom 
multiple myeloma 
or 
relapsed/refractory 
multiple myeloma 
has been 
diagnosed 

Although treatments for multiple myeloma have improved, the median life 
expectancy for patients in whom multiple myeloma is diagnosed is only 5ï7 
years. Immunotherapeutic options for multiple myeloma are not available. 
SLAMF7 (also known as CS1) has been identified as a glycoprotein 
expressed preferentially on multiple myeloma cells, and elotuzumab (Empliciti) 
is a humanized, monoclonal antibody specific for SLAMF7. It purportedly has 
an anticancer effect through antibody-dependent cellular cytotoxicity. In 
clinical trials, elotuzumab is being administered as an adjunct to conventional 
therapy with a combination of lenalidomide and dexamethasone. Elotuzumab 
is typically administered at a dose of 10 mg/kg. 
 
Bristol-Myers Squibb, New York, NY 
 
Phase III trials ongoing; FDA granted orphan drug and breakthrough therapy 
statuses; FDA accepted biologic license application and granted priority 
review. FDA granted approval November 30, 2015. 

For stem cell 
transplantïeligible 
patients, 1st-line 
therapy such as: 
Bortezomib/ 
dexamethasone  
Cyclophosphamide/ 
dexamethasone  
For patients ineligible 
for stem cell 
transplant, 1st-line 
therapy such as:  
Bortezomib/ 
dexamethasone 
Lenalidomide/low-dose 
dexamethasone 
Melphalan/ 
prednisone 
plus bortezomib  

Increased overall 
survival 
Increased progression-
free survival 
Improved quality of life 

Eltrapuldencel-T for 
treatment of 
melanoma 

Patients in whom 
metastatic 
melanoma has 
been diagnosed 

Patients with metastatic melanoma have a poor prognosis, with treatments 
yielding a 5-year survival rate of 15% to 20%. Eltrapuldencel-T (CLBS20) is a 
hybrid immunotherapy developed from the patientôs own tumor and dendritic 
cells. To prepare this therapy, both a tumor isolate and a blood draw to obtain 
immune cells are required. Dendritic cells (antigen-presenting cells of the 
immune system) are expanded from the patientôs isolated immune cells and 
exposed to isolated cancer stem cells from the tumor sample. The activated 
dendritic cells are formulated into an injectable solution. In clinical trials, this 
immunotherapy is given over 3 weeks as a weekly subcutaneous injection of 
10 million to 20 million cells, and then as a monthly injection for an additional 5 
months. 
 
Caladrius Biosciences, Inc. (formerly NeoStem, Inc.), New York, NY, which 
acquired developer California Stem Cell, Inc., Irvine, CA, in Apr 2014 
 
Phase III trial (Intus) ongoingðhas Special Protocol Assessment; FDA 
granted fast-track and orphan drug statuses 

Chemotherapy with 1 
or more of the 
following: 
Alkylating agents (e.g., 
dacarbazine, 
temozolomide) 
B-RAF inhibitors (e.g., 
dabrafenib, 
vemurafenib) 
Immunotherapy (e.g., 
ipilimumab, nivolumab, 
pembrolizumab) 
MEK inhibitors (e.g., 
trametinib 
[cobimetinib; in 
development]) 
Platinum-based agents 
(e.g., carboplatin) 
Taxane agents (e.g., 
paclitaxel) 

Increased overall 
survival 
Increased progression-
free survival 
Improved quality of life 
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Entinostat for 
treatment of estrogen 
receptorïpositive 
breast cancer 

Patients with locally 
advanced/ 
unresectable or 
metastatic estrogen 
receptorïpositive 
breast cancer 
whose disease has 
progressed 
following treatment 
with nonsteroidal 
aromatase inhibitor 

Few effective treatment options exist for recurrent, advanced breast cancers 
that have become resistant to endocrine therapy or are hormone receptor 
negative. Entinostat (SNDX-275) is a class I histone deacetylase (HDAC) 
inhibitor. The exact mechanism of HDAC anticancer efficacy is unclear. In 
breast cancer, entinostat purportedly downregulates growth factor signaling 
pathways and upregulates estrogen receptors to combat endocrine drug 
resistance and inhibit tumor growth. In clinical trials, entinostat is being tested 
at various dosages and as part of various combination therapy regimens. In a 
clinical trial of entinostat plus exemestane for treating estrogen receptorï
positive breast cancer, entinostat is administered orally, at dose of 5 mg, once 
weekly.  
 
Syndax Pharmaceuticals, Inc., Waltham, MA, in collaboration with the National 
Cancer Institute, Bethesda, MD, under a cooperative research and 
development agreement 
 
Phase III trial (E2112) ongoing; Sept 2013, FDA granted breakthrough therapy 
status 

Chemotherapy with 1 
or more of the 
following: 
Anabolic steroids (e.g., 
fluoxymesterone) 
Aromatase inhibitors 
(e.g., anastrozole, 
exemestane, letrozole) 
CDK4/6 inhibitors 
(e.g., palbociclib 
[abemaciclib, LEE011; 
in development]) 
Estrogen inhibitors 
(e.g., tamoxifen, 
toremifene) 
Estrogen receptor 
inhibitors (e.g., 
fulvestrant) 
Protein kinase 
inhibitors (e.g., 
everolimus) 
Synthetic 
progestogens (e.g., 
progestin) 

Increased overall 
survival 
Increased progression-
free survival 
Improved quality of life 
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Entrectinib for 
treatment of 
colorectal cancer 

Patients in whom 
locally advanced or 
metastatic 
colorectal cancer 
(CRC) has been 
diagnosed 

Although many patients have CRC that responds to 1st-line chemotherapy, 
disease ultimately progresses in the vast majority of patients. 2nd-line 
treatments for CRC are of limited efficacy, and the median overall survival of 
these patients is less than 1 year. Entrectinib (RXDX-101) is a selective 
tyrosine multikinase inhibitor of the proteins TrkA, TrkB, TrkC, ROS1, and 
ALK, all of which have been reported to have activating alterations in different 
types of cancer, including CRC. In a phase I clinical trial, a dose escalation of 
oral entrectinib (100, 200, 400, 800, and 1,200 mg/m2) has been well tolerated 
among patients with advanced tumors. 
 
Ignyta, Inc., San Diego, CA (developer) 
Nerviano Medical Sciences, Nerviano, Italy (licensee) 
 
Phase I/II trials (STARTRK-1 and ALKA-372-001) ongoing; Feb 2015, FDA 
granted orphan drug status 

Chemotherapy with 1 
of the following: 
Angiogenesis 
inhibitors (e.g., 
bevacizumab 
[ramucirumab; in 
development]) 
Antimetabolites (e.g., 
5-fluorouracil, 
capecitabine) 
EGFR antibodies (e.g., 
cetuximab, 
panitumumab) 
FOLFIRI (leucovorin, 
5-fluorouracil, 
irinotecan) 
FOLFOX (leucovorin, 
5-fluorouracil, 
oxaliplatin) 
Multikinase inhibitors 
(e.g., regorafenib) 
Platinum-based agents 
(e.g., oxaliplatin) 
Topoisomerase 
inhibitors (e.g., 
irinotecan) 

Increased overall 
survival 
Increased progression-
free survival 
Improved quality of life 
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Entrectinib for 
treatment of pediatric 
neuroblastoma 

Pediatric patients in 
whom 
neuroblastoma has 
been diagnosed 

Neuroblastoma is the most common pediatric solid tumor, with about 800 new 
cases each year. Despite treatment, children with high-risk neuroblastoma 
have an expected survival rate of 45%. Entrectinib (RXDX-101) is a selective 
tyrosine multikinase inhibitor of the proteins TrkA, TrkB, TrkC, ROS1 and ALK, 
all of which have been reported to have activating alterations in different types 
of cancer, including neuroblastoma. In a phase I clinical trial, a dose 
escalation of oral entrectinib (100, 200, 400, 800, and 1,200 mg/m2) has been 
well tolerated among patients with advanced tumors. 
 
Ignyta, Inc., San Diego, CA, licensed by Nerviano Medical Sciences, 
Nerviano, Italy 
 
Phase I/II trials (STARTRK-1 and ALKA-372-001) ongoing; Dec 2014, FDA 
granted orphan drug and rare pediatric disease statuses 

Stem cell transplant 

Surgical resection 
Radiation therapy 
Chemotherapy with 1 
or more of the 
following: 
Alkylating agents (e.g., 
cyclophosphamide, 
ifosfamide) 
GD2 glycolipid 
antibodies (e.g., 
dinutuximab) 
Platinum-based agents 
(e.g., carboplatin, 
cisplatin) 
Retinoids (e.g., 
isotretinoin) 
Topoisomerase 
inhibitors (e.g., 
doxorubicin, 
etoposide, topotecan) 
Vinca alkaloid (e.g., 
vincristine) 

Increased overall 
survival 
Increased progression-
free survival 
Improved quality of life 
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Eribulin mesylate 
(Halaven) for 
treatment of 
advanced soft tissue 
sarcoma 

Patients with 
advanced soft 
tissue sarcoma 
(STS) whose 
disease has 
progressed after 
receiving 
anthracycline-
based therapy 

Worldwide, more than 12,000 cases of STS are reported each year, and about 
4,700 die of STS. The high mortality rate is associated with limited therapeutic 
options for patients whose disease has recurred after treatment. Agents are 
needed for treating patients who have disease recurrence. Eribulin mesylate 

(Halaven
®

) is a potent microtubule-dynamics inhibitor that targets cells 

undergoing mitosis with the potential to address the unmet need. Eribulin is a 
synthetic analogue of halichondrin B, which was 1st isolated from the sea 
sponge Halichondria okadia. In rapidly dividing cancer cells, eribulin prevents 
the mitotic spindle from retracting; thus, chromosome segregation and cell 
division do not occur, and the extended mitotic blockage causes the cells to 
die by apoptosis. In clinical trials, eribulin is administered to patients 
intravenously at a dose of 1.4 mg/m2 on days 1 and 8 of a 21-day cycle in 
combination with dacarbazine. 
 
Eisai Co., Ltd., Tokyo, Japan 
 
Phase III trial (Study 309) ongoing; Sept 2015, FDA granted priority review to 
a supplemental new drug application for treating STS; FDA previously 
approved eribulin for treating metastatic breast cancer that has progressed 
after 2 chemotherapy regimens 

Chemotherapy with 1 
or more of the 
following:  
Alkylating agents (e.g., 
dacarbazine, 
ifosfamide) 
Anthracyclines (e.g., 
doxorubicin) 
Antimetabolites (e.g., 
gemcitabine, 
methotrexate) 
Platinum-based drugs 
(e.g., cisplatin, 
oxaliplatin) 
Taxanes (e.g., 
docetaxel, paclitaxel)  
Tyrosine kinase 
inhibitors (e.g., 
imatinib, pazopanib) 
Vinca alkaloids (e.g., 
vincristine, vinorelbine) 

Increased overall 
survival 
Increased progression-
free survival 
Improved quality of life 

Erythrocyte-
encapsulated  
L-asparaginase 
(GRASPA) for 
treatment of acute 
lymphoblastic 
leukemia 

Patients in whom 
acute 
lymphoblastic 
leukemia (ALL) has 
been diagnosed 

L-asparaginase has been used for decades for treating ALL; however, its use 
is limited by substantial toxicity, including the potential for the drug to elicit 
allergic reactions in patients. Use of the drug is generally limited to pediatric 
patient populations who are more tolerant of L-asparaginase treatment than 
older or frailer patients. GRASPA® is a formulation of L-asparaginase that 
encapsulates the drug in red blood cells (erythrocytes). It purportedly exhibits 
reduced toxicity and improved pharmacodynamics, potentially allowing 
treatment of more patients. In clinical trials, erythrocyte-encapsulated L-
asparaginase is used in combination with multiple chemotherapy agents. The 
drug is administered by injection at a dose of 150 IU/kg per treatment cycle. 
 
Erytech Pharma, Lyon, France 
 
Phase I trial ongoing; phase III trials completed in Europe; FDA granted 
orphan drug status 

Native L-asparaginase 
Pegylated 
asparaginase 

Increased overall 
survival 
Increased progression-
free survival 
Improved quality of life 
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Etirinotecan pegol for 
treatment of breast 
cancer 

Patients with 
metastatic breast 
cancer whose 
disease has 
progressed after 2 
systemic 
chemotherapy 
regimens including 
anthracycline-, 
taxane-, and 
capecitabine-
containing 
regimens 

Patients with breast cancer that is refractory to standard systemic 
chemotherapy have few treatment options and a poor prognosis. Etirinotecan 
pegol (NKTR-102) is a novel formulation of the topoisomerase I inhibitor 
irinotecan. Etirinotecan pegol is a modified version of irinotecan in which the 
drug is linked to a macromolecule core. The linkage purportedly renders the 
drug inert in the bloodstream and allows its slow release as the linkages are 
metabolized in the patient. Slow release extends the time the patientôs disease 
is exposed to therapeutic levels of the drug and limits exposure to high drug 
levels during infusion. Additionally, the large drug-polymer conjugate may 
preferentially accumulate in tumor tissues because of the increased 
permeability of tumor vasculature. In clinical trials, etirinotecan pegol is 
administered at an intravenous dosage of 145 mg/m2, once every 21 days. 
 
Nektar Therapeutics, San Francisco, CA 
 
Phase III trial (BEACON) ongoing; FDA granted fast-track status; NKTR-102 is 
approved for treating colorectal cancer and under study for treating ovarian 
cancer, lung cancer, and glioma  

Chemotherapy with 1 
or more of the 
following: 
Alkylating agents (e.g., 
cyclophosphamide) 
Anthracyclines (e.g., 
doxorubicin) 
Antimetabolites (e.g., 
fluorouracil, 
gemcitabine, 
pemetrexed) 
PARP inhibitors (e.g., 
BMN 673, niraparib, 
olaparib [in 
development]) 
Taxanes (e.g., 
docetaxel, nab-
paclitaxel, paclitaxel) 
Vinca alkaloid (e.g., 
vinorelbine) 

Increased overall 
survival 
Increased progression-
free survival  
Improved quality of life 

Everolimus (Afinitor) 
for treatment of 
diffuse large B-cell 
lymphoma 

Patients with 
diffuse large B-cell 
lymphoma 
(DLBCL) who have 
achieved a 
complete response 
after 1st-line 
rituximab-based 
chemoimmunother
apy and are at high 
risk of disease 
recurrence  

DLBCL is refractory to 1st-line treatment in about 1/3 of diagnosed patients, or 
disease recurs after 1st-line treatment. Patients with recurrent/refractory 
disease have a poor prognosis and few treatment options. The mTOR inhibitor 
everolimus is under study as a maintenance therapy in patients whose 
disease has responded to 1st-line chemoimmunotherapy. The mTOR pathway 
affects multiple cancer-related cellular processes (cell growth, cell 
proliferation, angiogenesis), and activating the mTOR pathway has been 
implicated in lymphoma pathogenesis. In clinical trials of maintenance therapy 
for patients with DLBCL who achieved a complete response after 1st line 
therapy and are at increased risk of recurrence based on International 
Prognostic Index score at time of diagnosis, everolimus was administered 
orally, 10 mg, once daily. 
 
Novartis International AG, Basel, Switzerland 
 
Phase III trial ongoing; everolimus is approved for 5 other indications: 
advanced HR positive, HER2 negative breast cancer; renal angiomyolipoma 
with tuberous sclerosis complex; advanced kidney cancer; advanced 
pancreatic neuroendocrine tumor; and SEGA with tuberous sclerosis complex  

High-dose 
chemotherapy with 
autologous stem cell 
transplant 
Watchful 
waiting/observation 

Increased disease-free 
survival 
Increased overall 
survival 
Improved quality of life 
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Evofosfamide for 
treatment of 
pancreatic cancer 

Patients in whom 
metastatic 
pancreatic 
adenocarcinoma 
has been 
diagnosed 

About 5% of patients with pancreatic cancer respond to the standard of care 
(gemcitabine chemotherapy), and the prognosis for these patients is very 
poor. Hypoxic areas of tumors are often refractory to conventional 
chemotherapy because of the tissuesô inaccessibility to standard drugs and/or 
slow rate of cell division. Thus, new options are needed. Evofosfamide (TH-
302) is a novel cytotoxic agent purported to be preferentially activated in 
hypoxic conditions. In its activated form, evofosfamide is said to be a potent 
DNA alkylating agent (dibromo isophoramide mustard). Selectively activating 
evofosfamide in hypoxic conditions might target alkylating activity to tumors. 
Evofosfamide is administered intravenously, and in clinical trials for pancreatic 
cancer, it is being administered at a dose of 340 mg/m2, in combination with 
gemcitabine. 
 
Threshold Pharmaceuticals, South San Francisco, CA, with Merck KGaA, 
Darmstadt, Germany 
  
Phase III trial (MAESTRO) ongoing; FDA granted orphan drug status and in 
May 2015 granted fast-track status 

Chemotherapy with 1 
or more of the 
following: 
Antimetabolites (e.g., 
5-fluorouracil, 
capecitabine, 
gemcitabine) 
Folic acid derivatives 
(e.g., leucovorin) 
Multikinase inhibitors 
(e.g., erlotinib) 
Platinum-based agents 
(e.g., cisplatin, 
oxaliplatin) 
Taxanes (e.g., 
docetaxel, nab-
paclitaxel, paclitaxel) 

Increased overall 
survival  
Increased progression-
free survival 
Improved quality of life 
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Evofosfamide for 
treatment of soft 
tissue sarcoma 

Patients in whom 
locally advanced, 
unresectable or 
metastatic soft 
tissue sarcoma has 
been diagnosed 

Until recently, doxorubicin was the only FDA-approved treatment for soft 
tissue sarcomas (excluding gastrointestinal stromal tumors and liposarcomas), 
and no consensus treatment exists for patients whose disease has 
progressed on doxorubicin chemotherapy. The disordered growth of tumors 
often leads to areas of tissues with inadequate blood supply, leading to 
hypoxic conditions. These hypoxic areas of tumors are often refractory to 
conventional chemotherapy because of their inaccessibility to standard drugs 
and/or slow rate of cell division. Evofosfamide is a novel cytotoxic agent that 
purportedly is preferentially activated in hypoxic conditions. In its activated 
form, evofosfamide is a potent DNA alkylating agent (dibromo isophoramide 
mustard). Selectively activating evofosfamide in hypoxic conditions might 
target alkylating activity to tumors. In clinical trials for soft tissue sarcoma, 
evofosfamide is being used as 1st-line therapy in combination with 
doxorubicin to try to target both the hypoxic and normoxic regions of the 
tumor. Evofosfamide is an intravenous medication administered at a dose of 
300 mg/m2, on days 1 and 8 of a 21-day cycle. 
 
Threshold Pharmaceuticals, South San Francisco, CA, with Merck KGaA, 
Darmstadt, Germany 
 
Phase III trial (TH-CR-406) ongoing; companies signed agreement in Feb 
2012 to codevelop and commercialize evofosfamide; FDA granted orphan 
drug status and in Nov 2014 granted fast-track status 

Chemotherapy with 1 
or more of the 
following: 
Alkylating agents (e.g., 
dacarbazine, 
ifosfamide) 
Anthracyclines (e.g., 
doxorubicin) 
Antimetabolites (e.g., 
gemcitabine, 
methotrexate) 
Platinum-based agents 
(e.g., cisplatin, 
oxaliplatin) 
Taxanes (e.g., 
docetaxel, paclitaxel) 
Tyrosine kinase 
inhibitors (e.g., 
imatinib, pazopanib) 
Vinca alkaloids (e.g., 
vincristine, vinorelbine) 

Increased overall 
survival  
Increased progression-
free survival  
Improved quality of life 
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Ex vivoïexpanded 
cord blood cells 
(NiCord) for 
hematopoietic stem 
cell transplants 

Patients 
undergoing 
allogeneic 
hematopoietic stem 
cell transplantation 
(HSCT) for 
hematologic 
malignancies  

Individuals being treated for a hematologic malignancy (e.g., acute 
lymphoblastic leukemia, acute myeloid leukemia, Hodgkinôs lymphoma, 
myelodysplastic syndrome) may receive high-dose chemotherapy and/or 
whole body irradiation followed by a bone marrow transplant to reconstitute 
their immune systems. Perfectly matched bone marrow donors are not 
available for many patients. Although an exact match is needed for adult bone 
marrow transplants to avoid complications from graft-versus-host disease 
(GVHD), umbilical cord blood from mismatched donors reportedly causes 
significantly less GVHD and, therefore, could increase the potential donor 
pool. However, the number of stem cells in a cord blood unit is not large 
enough to provide complete bone marrow engraftment in adult patients. 
NiCord® is ex vivoïexpanded cord blood created from a single cord blood unit 
that purportedly contains enough hematopoietic stem cells to produce full 
engraftment in adult patients. Additionally, the cryopreserved and off-the-shelf 
nature of NiCord may allow additional flexibility in the timing of HSCT.  
 
Gamida Cell, Ltd., Jerusalem, Israel, in partnership with Teva Pharmaceutical 
Industries, Ltd., Petah-Tikva, Israel 
 
Phase I/II trial ongoing; FDA granted orphan drug status 

Pooled unexpanded 
cord blood transplant 
Unexpanded cord 
blood transplant 

Improved bone marrow 
engraftment rate 
Improved neutrophil 
recovery rate 
Improved platelet 
recovery rate 
Increased overall 
survival  

Ex vivoïexpanded 
cord blood for 
allogeneic bone 
marrow transplant for 
hematologic 
malignancies 

Patients with a 
hematologic 
malignancy who 
need a bone 
marrow transplant 
and for whom no 
suitable matched 
donor is available 

Individuals being treated for a hematologic malignancy may receive high-dose 
chemotherapy and/or whole body irradiation followed by a bone marrow 
transplant to reconstitute their immune system. Perfectly matched bone 
marrow donors are not available for all patients who could benefit from 
transplantation, because of the difficulty in identifying perfectly matched 
donors. Although an exact match is needed for adult marrow transplants to 
avoid complications from graft-versus-host disease (GVHD), cord blood 
reportedly causes significantly less GVHD; however, the number of stem cells 
in cord blood is not large enough to provide complete bone marrow 
engraftment. The manufacturer of this product is using an off-the-shelf 
preparation of mesenchymal precursor cells to expand cord blood stem cells 
ex vivo to improve engraftment rates upon introduction to the host. Because 
an imperfect match may be tolerated when using cord blood as the donor 
source, it may provide a suitable treatment option for many patients receiving 
high-dose chemotherapy and in subsequent need of a bone marrow 
transplant to restore their immune system. 
 
Mesoblast, Ltd., New York, NY 
 
Phase III trial ongoing 

Pooled unexpanded 
cord blood transplant 
Unexpanded cord 
blood transplant 

Improved bone marrow 
engraftment rate 
Improved rate of 
neutrophil recovery 
Improved rate of 
platelet recovery 
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Farletuzumab for 
treatment of 
recurrent ovarian 
cancer 

Patients with 
recurrent ovarian 
cancer who are 
candidates for 
platinum and 
taxane-based 
therapy 

Patients with recurrent ovarian cancer have median overall survival times of 
less than 2 years and few treatment options. Farletuzumab (MORAb-003) is a 
monoclonal antibody specific for the folate receptor, which is expressed on the 
majority of ovarian cancer cells, but not on cells of normal tissues. 
Farletuzumabôs action purportedly leads to antibody-dependent cell-mediated 
cytotoxicity of folate-receptorïexpressing cells. In late-phase clinical trials, 
farletuzumab is being administered intravenously, once weekly, 1.25 or 2.5 
mg/kg. In platinum-sensitive disease, farletuzumab is being tested in 
combination with carboplatin/taxane doublet therapy. 
 
Morphotek subsidiary of Eisai Co., Ltd., Tokyo, Japan 
 
Phase III trial (FAR-131) ongoing; FDA granted orphan drug status 

Chemotherapy with 1 
or more of the 
following: 
Angiogenesis 
inhibitors (e.g., 
bevacizumab) 
Anthracyclines (e.g., 
doxorubicin) 
Antimetabolites (e.g., 
pemetrexed, 
gemcitabine) 
PARP inhibitors if 
BRCA1/2-mutant (e.g., 

olaparib) 
Platinum-based agents 
(e.g., carboplatin, 
cisplatin) 
Taxanes (e.g., 
docetaxel, nab-
paclitaxel, paclitaxel) 
Topoisomerase 
inhibitors (e.g., 
etoposide, doxorubicin 
HCl liposome injection, 
topotecan) 

Increased overall 
survival 
Increased progression-
free survival 
Improved quality of life 
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Fosbretabulin for 
treatment of ovarian 
cancer 

Patients in whom 
platinum-resistant 
ovarian cancer has 
been diagnosed 

Ovarian, fallopian tube, or primary peritoneal cancer frequently recurs after 
initial treatment, and recurrence is associated with poor outcomes. In some 
types of cancer, including ovarian cancer, signaling pathways that promote 
blood vessel formation are upregulated and supply the tumor with nutrients. 
Fosbretabulin (CA4P) is a vascular disrupting agent capable of selectively 
affecting and disrupting tumor vasculature, which reduces the blood supply 
the tumor requires to grow and survive. This purportedly stops cancer cells 
from growing and has potential to improve survival in patients with ovarian 
cancer, who have limited 2nd-line treatment options. In clinical trials, 
fosbretabulin is being tested in combination with the angiogenesis inhibitor 
bevacizumab and with the protein kinase inhibitor pazopanib. Patients receive 
intravenous fosbretabulin, from 45 to 60 mg/m2, every 3 weeks of a 4-week 
cycle, for a maximum of 6 cycles. 
 
OXiGENE, Inc., South San Francisco, CA, in collaboration with the National 
Cancer Institute, Bethesda, MD 
 
Phase II trial completed for combination therapy with bevacizumab; phase Ib/II 
trial ongoing for combination therapy with pazopanib; Sept 2006, FDA granted 
orphan drug status 

Combination or single 
agent chemotherapy 
with 1 of the following: 
Angiogenesis 
inhibitors (e.g., 
bevacizumab) 
Anthracyclines (e.g., 
doxorubicin) 
Antimetabolites (e.g., 
pemetrexed, 
gemcitabine) 
PARP inhibitors if 
BRCA1/2-mutant (e.g., 

olaparib) 
Platinum-based agents 
(e.g., carboplatin, 
cisplatin) 
Taxanes (e.g., 
docetaxel, nab-
paclitaxel, paclitaxel) 
Topoisomerase 
inhibitors (e.g., 
etoposide, doxorubicin 
HCl liposome injection, 
topotecan) 

Increased overall 
survival 
Increased progression-
free survival 
Improved quality of life 
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Gallium-labeled 
somatostatin 
receptor agonist 
(OPS202) for 
detection of 
gastroenteropan-
creatic 
neuroendocrine 
tumors 

Patients in whom 
gastroenteropan-
creatic 
neuroendocrine 
tumors (NETs) 
have been 
diagnosed 

Most cases of NETs are advanced by the time they are diagnosed and cannot 
be surgically resected. Because of a lack of effective treatments at a late 
stage, these tumors are associated with poor outcomes. Survival rates 
improve substantially when NETs are detected early because standard of care 
can treat the disease and prevent it from recurring. Therefore, effective 
diagnostic tools are needed to detect NETs before they progress to an 
advanced stage. [68Ga]-OPS202 is a 68gallium-labeled peptide with high 
affinity for the somatostatin receptor subtype sst 2 receptor antagonist that 
reportedly is a highly sensitive and very specific method to detect NETs by 
positron emission tomography (PET). Early detection could lead to improved 
patient outcomes. In a phase I/II clinical trial, micro-dosing of [68Ga]-OPS202 
is being tested in patients to evaluate safety, distribution, and efficacy of 2 
unspecified doses to detect NETs using positron-emission 
tomography/computed tomography (CT). 
 
OctreoPharm Sciences GmbH, Berlin, Germany, acquired Jun 2015 by Ipsen, 
Paris, France 
 
Phase I/II trial (OPS-B-001) completed; Sept 2014, FDA granted orphan drug 
status 

Angiogram 
Biopsy 
Blood chemistry tests 
(e.g., chromogranin A, 
gastrin, glucagon, 
insulin) 
Bone scan 
CT scan 
Endoscopic retrograde 
cholangiopancreat-
ography 
Endoscopic ultrasound 
Intraoperative 
ultrasound 
Laparotomy 

Increased overall 
survival 
Increased progression-
free survival 
Improved quality of life 

Gemtuzumab 
ozogamicin for 
treatment of acute 
myeloid leukemia 

Patients in whom 
acute myeloid 
leukemia (AML) 
has been 
diagnosed 

With current treatments, the 5-year survival rate for patients with AML ranges 
from 20% to 70%, depending on disease subtype. Gemtuzumab ozogamicin is 
an AML treatment that conjugates a highly toxic chemotherapy agent to a 
monoclonal antibody specific for a cell surface marker expressed on most 
AML cells (CD33). The conjugate is intended to preferentially target AML cells 
with the toxic chemotherapy. Gemtuzumab ozogamicin is administered 
intravenously; various dosing schedules have been reported. During a 
recently completed phase III trial, investigators administered gemtuzumab 
ozogamicin in combination with a standard chemotherapy regimen using 
daunorubicin and cytarabine. 
  
Pfizer, Inc., New York, NY 
  
FDA approved in 2000 for treating AML; drug withdrawn from U.S. market in 
2010 after negative study results and high toxicity observed in postmarket 
trials; drug remains available in Europe, where trials have shown benefit using 
an altered dosing scheme; Pfizer is analyzing data to determine whether to 
make new FDA submission; the drug is available in the U.S. only to patients 
already taking it 

Standard 
chemotherapy with 
daunorubicin and 
cytarabine 

Increased overall 
survival 
Increased progression-
free survival 
Improved quality of life  
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Gene therapy (GEN-
1) for recurrent or 
persistent ovarian 
cancer 

Patients with 
recurrent or 
persistent ovarian, 
primary peritoneal, 
or fallopian tube 
cancer who have 
received at least 1 
round of platinum-
based treatment 

Patients with platinum-resistant ovarian cancer have a poor prognosis and few 
treatment options. GEN-1 is a novel gene therapy intended to induce the 
expression of interleukin-12 (IL-12) in tumor cells; IL-12 expression 
purportedly leads to 3 antitumor activities: (1) activation and proliferation of 
natural killer (NK) cells, leading to an innate immune response against the 
tumor; (2) maturation and proliferation of T lymphocytes, leading to an 
adaptive immune response against the tumor; and (3) activation of NK cells 
and T lymphocytes leading to upregulation of interferon gamma, which has 
antiangiogenic properties. GEN-1 is formulated with the TheraPlasÊ delivery 
system that forms active nanoparticles that transfect cells with a plasmid 
expressing IL-12; this formulation is optimized for delivery into the tumor 
microenvironment. This agent is being tested in platinum-refractory ovarian 
cancer. In clinical trials, GEN-1 is administered by intraperitoneal catheter, 24 
mg/m2, weekly.  
 
EGEN, Inc., Huntsville, AL, in collaboration with Celsion Corp., Lawrenceville, 
NJ (Celsion acquired EGEN in Jun 2014) 
 
Phase II trial ongoing; FDA granted orphan drug status; early stage trials 
ongoing in other treatment settings and disease indications 

Chemotherapy with 1 
or more of the 
following: 
Angiogenesis 
inhibitors (e.g., 
bevacizumab) 
Anthracyclines (e.g., 
doxorubicin) 
Antimetabolites (e.g., 
pemetrexed, 
gemcitabine) 
PARP inhibitors if 
BRCA1/2-mutant (e.g., 

olaparib) 
Platinum-based agents 
(e.g., carboplatin, 
cisplatin) 
Taxanes (e.g., 
docetaxel, nab-
paclitaxel, paclitaxel) 
Topoisomerase 
inhibitors (e.g., 
etoposide, doxorubicin 
HCl liposome injection, 
topotecan) 

Increased overall 
survival  
Increased progression-
free survival 
Improved quality of life 
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Glembatumumab 
vedotin for treatment-
refractory triple-
negative breast 
cancer 

Patients with 
metastatic, 
glycoprotein NMB 
(GPNMB)-
overexpressing, 
triple-negative 
breast cancer 

Therapies with improved efficacy are needed for patients with metastatic 
triple-negative breast cancer (i.e., low expression of estrogen receptor, 
progesterone receptor, and human epidermal growth factor receptor 2), 
because these patients have limited treatment options and a poor prognosis. 
Glembatumumab vedotin is an antibody-drug conjugate that links a highly 
toxic chemotherapy drug to a monoclonal antibody specific for GPNMB, a 
protein known to be overexpressed in some breast tumors. GPNMB has been 
implicated in enhancing the metastatic potential of breast cancer cells, 
particularly the triple-negative breast cancer subtype. A companion diagnostic 
test to determine whether a patientôs cancer expresses GPNMB will be used 
to determine patient eligibility for treatment with glembatumumab vedotin. In a 
phase III trial, this agent will be compared with capecitabine in patients who 
have received anthracycline and taxane chemotherapy. Glembatumumab 
vedotin is administered intravenously, 1.88 mg/kg, once every 3 weeks. 
 
Celldex Therapeutics, Inc., Needham, MA 
 
Phase II trial (METRIC) ongoing; May 2010, FDA granted fast-track status for 
treatment-resistant or refractory breast cancer 

Chemotherapy with 1 
or more of the 
following:  
Alkylating agents (e.g., 
cyclophosphamide) 
Anthracyclines (e.g., 
doxorubicin) 
Antimetabolites (e.g., 
fluorouracil, 
gemcitabine, 
pemetrexed) 
PARP inhibitors (e.g., 
BMN 673, niraparib, 
olaparib [in 
development]) 
PD-1 antibodies (e.g., 
pembrolizumab [in 
development]) 
Taxanes (e.g., 
docetaxel, nab-
paclitaxel, paclitaxel) 
Vinca alkaloid (e.g., 
vinorelbine) 

Increased overall 
survival 
Increased progression-
free survival 
Improved quality of life 
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Gonadotropin-
releasing hormone 
analogues for 
prevention of ovarian 
failure in women 
receiving 
gonadotoxic 
chemotherapy  

Women undergoing 
gonadotoxic 
systemic 
chemotherapy for 
cancer 

About 25% of women undergoing systemic chemotherapy for conditions such 
as breast cancer experience premature menopause as a side effect of 
treatment. No consensus on treatment exists for preventing this side effect. 
Ovarian suppression using gonadotropin-releasing hormone analogues (e.g., 
goserelin, triptorelin) may protect ovarian function against the effects of 
chemotherapy through several mechanisms, including decreasing the number 
of primordial follicles entering the relatively chemotherapy-sensitive 
differentiation stage; decreasing ovarian perfusion, thereby reducing ovarian 
exposure to chemotherapy; upregulating intragonadal antiapoptotic molecules 
(e.g., sphingosine-1-phosphate); and protecting ovarian germline stem cells. 
In clinical trials, gonadotropin-releasing hormone analogues (i.e., goserelin or 
triptorelin) are administered concomitantly with standard cytotoxic 
chemotherapy regimens. 
 
SWOG, Portland, OR, and International Breast Cancer Study Group IBCSG, 
Bern, Switzerland  
 
Phase III (POEMS) trial ongoing; the National Institutes of Health announced 
favorable results; agents could be prescribed off label 

Other fertility 
preservation 
techniques (e.g., 
embryo, ovarian 
tissue, or oocyte 
cryopreservation) 

Decreased rate of 
amenorrhea at 12 
months after 
chemotherapy 
Preserved fertility 
Improved quality of life 

Hafnium oxide 
nanoparticles 
(NBTXR3) for 
treatment of soft 
tissue sarcoma 

Patients with 
unresectable, 
locally advanced 
soft tissue sarcoma 
(STS) whose 
disease is 
amenable to 
radiation therapy 

Worldwide, more than 12,000 cases of STS are reported each year, and about 
4,700 people die of STS. The high mortality rate is associated with limited 
response to radiation therapy and the lack of therapeutic options for patients 
whose disease has recurred after treatment. Agents that can increase the 
tumorôs response rate to radiation are needed. NBTXR3 is an inert 
nanoparticle made of hafnium oxide capable of absorbing more photons from 
ionizing radiation, generating a greater amount of electrons, which can cause 
more damage to cancer cells than traditional radiation therapy. In clinical 
trials, patients receive a single intratumoral injection of NBTXR3 followed by 
radiotherapy (50 Gy, 2 Gy/fraction) starting the day after the injection up to 
completion of 5 weeks of treatment given 5 days per week. 
 
Nanobiotix, Paris, France 
 
Phase II/III trial (NBTXR3-301) ongoing 

Chemotherapy with 1 
or more of the 
following:  
Alkylating agents (e.g., 
dacarbazine, 
ifosfamide) 
Anthracyclines (e.g., 
doxorubicin) 
Antimetabolites (e.g., 
gemcitabine, 
methotrexate) 
Platinum-based drugs 
(e.g., cisplatin, 
oxaliplatin) 
Taxanes (e.g., 
docetaxel, paclitaxel) 
Tyrosine kinase 
inhibitors (e.g., 
imatinib, pazopanib) 
Vinca alkaloids (e.g., 
vincristine, vinorelbine) 

Increased overall 
survival 
Increased progression-
free survival 
Improved quality of life 
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Ibrutinib (Imbruvica) 
for treatment of 
chronic lymphocytic 
leukemia 

Patients with 
chronic lymphocytic 
leukemia (CLL) 

Ibrutinib (ImbruvicaÊ) is a small-molecule kinase inhibitor with activity against 
Brutonôs tyrosine kinase (BTK). BTK is essential for transduction of the B-cell 
receptor (BCR) signaling pathway, and many B-cell malignancies, including 
CLL, purportedly depend on BCR signaling for survival; therefore, its inhibition 
may be of therapeutic benefit in patients with these conditions. Ibrutinib is 
under study in patients with various stages of CLL, including 
recurrent/refractory CLL and in patients aged 65 years or older with newly 
diagnosed CLL. In trials, ibrutinib is orally administered at a once-daily dosage 
of 560 mg. 
 
Pharmacyclics subsidiary of AbbVie, North Chicago, IL, with the Janssen 
Biotech unit of Johnson & Johnson, New Brunswick, NJ 
 
Phase III trials ongoing; FDA granted orphan drug and breakthrough therapy 
statuses; Feb 2014, FDA granted accelerated approval for treating patients 
with ñchronic lymphocytic leukemia (CLL) who have received at least one prior 
therapyò; Jul 2014, FDA granted full approval and expanded label to include 
patients with CLL who carry a deletion in chromosome 17; Sept 2015, 
supplemental new drug application submitted for use in 1st-line treatment of 
patients 65 years of age or older 

For patients with 
recurrent/refractory 
CLL: 
Various chemotherapy 
regimens (e.g., 
bendamustine plus 
rituximab, 
ofatumumab) 
For patients aged 65 
years or older with 
CLL: 1 or more of the 
following: 
Alemtuzumab 
Bendamustine  
Chlorambucil 
Cladribine; 
Cyclophosphamide 
Prednisone 
Also: 
Fludarabine 
Lenalidomide 
Rituximab 

Increased overall 
survival 
Increased progression-
free survival 
Improved quality of life 

Ibrutinib (Imbruvica) 
for treatment of 
diffuse large B-cell 
lymphoma 

Patients in whom 
the nongerminal-
center B-cell (GCB) 
subtype of diffuse 
large B-cell 
lymphoma 
(DLBCL) is newly 
diagnosed 

Although the majority of patients with DLBCL respond to standard 1st-line 
chemotherapy, some patientsô disease is resistant to this therapy and a 
significant number of patients experience recurrence after an initial response. 
Many B-cell malignancies purportedly depend on B-cell receptor (BCR) 
signaling for survival. In particular, preclinical studies have demonstrated the 
dependence of the non-GCB subtype of DLBCL on BCR signaling for survival. 
Brutonôs tyrosine kinase (BTK) is essential for transduction of the BCR 
signaling pathway; therefore, its inhibition may be of therapeutic benefit in 
these patients. In trials for treating non-GCB DLBCL, ibrutinib (ImbruvicaÊ) 
has been administered in a once-daily, oral dose of 560 mg in combination 
with standard 1st-line chemotherapy (rituximab, cyclophosphamide, 
doxorubicin, vincristine, and prednisone). 
 
Pharmacyclics subsidiary of AbbVie, North Chicago, IL, with the Janssen 
Biotech unit of Johnson & Johnson, New Brunswick, NJ 
 
Phase III trial ongoing; FDA granted orphan drug status 

Combination therapy 
with rituximab, 
cyclophosphamide, 
doxorubicin, 
vincristine, and 
prednisone 

Increased overall 
survival 
Increased progression-
free survival 
Increased disease-free 
survival 
Improved quality of life 
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Ibrutinib (Imbruvica) 
for treatment of 
indolent non-
Hodgkinôs lymphoma 

Patients with 
indolent non-
Hodgkinôs 
lymphoma (i.e., 
follicular 
lymphoma, 
marginal zone 
lymphoma) who 
have undergone 
treatment with a 
CD20 antibody plus 
chemotherapy 

Indolent non-Hodgkinôs lymphomas are B-cell malignancies that typically 
progress slowly; however, they are seldom cured by chemotherapy and 
patientsô disease frequently develops resistance to therapies. Ibrutinib 
(ImbruvicaÊ) is a small-molecule kinase inhibitor with activity against Brutonôs 
tyrosine kinase (BTK). BTK is essential for transduction of the B-cell receptor 
(BCR) signaling pathway, and many B-cell malignancies purportedly depend 
on BCR signaling for survival; therefore, its inhibition may be of therapeutic 
benefit in patients with these conditions. In trials, ibrutinib is orally 
administered at a once-daily dosage of 560 mg. 
 
Pharmacyclics subsidiary of AbbVie, North Chicago, IL, with the Janssen 
Biotech unit of Johnson & Johnson, New Brunswick, NJ 
 
Phase III trial ongoing 

Various rituximab-
based regimens 
(rituximab 
monotherapy; 
rituximab and a 
chemotherapeutic 
agent such as 
bendamustine, 
fludarabine) 
Idelalisib 

Increased overall 
survival 
Increased progression-
free survival 
Improved quality of life 

Ibrutinib (Imbruvica) 
for treatment of 
Waldenströmôs 
macroglobulinemia 

Patients with 
Waldenströmôs 
macroglobulinemia 
that has been 
previously treated 

Although several off-label treatments are in use for Waldenströmôs 
macroglobulinemia, no treatments are FDA-approved for this indication, and 
no standard treatment exists. Ibrutinib (ImbruvicaÊ) is a small-molecule kinase 
inhibitor with activity against Brutonôs tyrosine kinase (BTK). BTK is essential 
for transduction of the B-cell receptor (BCR) signaling pathway, and many B-
cell malignancies (including Waldenströmôs macroglobulinemia) purportedly 
depend on BCR signaling for survival; therefore, its inhibition may be of 
therapeutic benefit. In a phase III clinical trial, ibrutinib is being administered at 
a once-daily dose of 420 mg, either as a monotherapy or in combination with 
rituximab. 
 
Pharmacyclics subsidiary of AbbVie, North Chicago, IL, with the Janssen 
Biotech unit of Johnson & Johnson, New Brunswick, NJ 
 
Phase III trial ongoing; Jan 2015, FDA approved for treating patients with 
Waldenströmôs macroglobulinemia 

Various chemotherapy 
regimens, including: 
Bendamustine  
Bortezomib  
Cladribine 
Cyclophosphamide 
Dexamethasone 
Doxorubicin  
Fludarabine 
Prednisone  
Rituximab  
Thalidomide  
Vincristine 

Increased overall 
survival  
Increased progression-
free survival 
Improved quality of life 
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Idelalisib (Zydelig) for 
treatment of chronic 
lymphocytic leukemia 

Patients in whom 
chronic lymphocytic 
leukemia (CLL) has 
been diagnosed 

Available treatments for patients with CLL are not curative, and disease 
typically recurs, requiring additional treatment. Idelalisib (Zydelig®) inhibits a 
novel target: phosphoinositide 3-kinase (PI3K) delta, which is a kinase that 
promotes cell survival, division, and growth. The delta isoform of Class I PI3K 
is expressed only in blood cells, and targeted inhibition could treat blood-
based cancers without side effects on other tissues. The drug is under study 
in combination with rituximab or rituximab plus bendamustine for previously 
treated CLL. In ongoing trials, the drug is administered orally, 150 mg, twice 
daily. 
  
Gilead Sciences, Inc., Foster City, CA 
  
Phase III trials ongoing; Jun 2015, supplemental new drug application 
submitted to FDA for using idelalisib in combination with ofatumumab; Jul 
2014, FDA granted accelerated approval for treating recurrent CLL, ñin 
combination with rituximab, in patients for whom rituximab alone would be 
considered appropriate therapy due to other co-morbiditiesò after earlier 
granting breakthrough therapy status 

Various regimens 
including 1 or more of 
the following: 
Cyclophosphamide 
Doxorubicin  
Fludarabine 
Ibrutinib 
Obinutuzumab 
Ofatumumab 
Prednisolone  
Rituximab  
Vincristine 

Increased overall 
survival 
Increased progression-
free survival 
Improved quality of life 

Idelalisib (Zydelig) for 
treatment of indolent 
non-Hodgkinôs 
lymphoma 

Patients with 
previously treated, 
indolent, non-
Hodgkinôs 
lymphoma (NHL) 

Indolent NHLs are B-cell malignancies that typically progress slowly; however, 
they are seldom cured by chemotherapy and patientsô disease frequently 
develops resistance to therapies. Idelalisib (Zydelig®) is a small-molecule 
inhibitor of phosphoinositide 3-kinase (PI3K) delta, a kinase that regulates 
activation, proliferation, and survival of B cells. In phase III clinical trials, 
idelalisib is being administered orally, at a twice-daily dose of 150 mg. 
 
Gilead Sciences, Inc., Foster City, CA 
 
Phase III trials ongoing; Jul 2014, FDA granted accelerated approval for 
treating relapsed follicular B-cell lymphoma and small lymphocytic lymphoma 

Regimens including 
rituximab monotherapy 
or 
chemoimmunotherapy 
with rituximab and a 
chemotherapeutic 
agent (e.g., 
bendamustine, 
fludarabine) 

Increased overall 
survival 
Increased progression-
free survival 
Improved quality of life 
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IlluminOss system for 
stabilization of 
disease-induced 
bone fractures 

Patients with 
disease-induced 
complex fractures 

In patients with cancer, the disease may cause increased activity in 
osteoclasts, which are cells responsible for bone resorption. If left untreated, 
osteoclasts will continue to induce bone loss, which increases the risk of bone 
fractures. The incidence of bone fracture varies among types of cancer; an 
observational study determined that in women with breast cancer, about 70 of 
10,000 patients experience bone fractures. Other conditions that can cause 
progressive bone loss include liver or kidney disease, chronic obstructive 
pulmonary disease, diabetes, hyperthyroidism, inflammatory bowel diseases, 
Pagetôs disease, and rheumatoid arthritis. The IlluminOss Photodynamic 
Stabilization System uses a polyethylene terephthalate balloon infused with a 
liquid monomer. A minimally invasive procedure is performed to insert the 
device in the intramedullary canal (i.e., bone marrow cavity) and use a light 
inside the balloon to solidify the implant, thereby conforming it to bone 
anatomy. The cured implant offers resistance and is intended to serve as a 
scaffold if additional hardware is needed to provide greater longitudinal 
strength and rotational stability. 
 
IlluminOss Medical, Inc., East Providence, RI 
 
Unphased clinical trials ongoing (12-03-EUHUM-01, 14-03-PATHOLHUM-01, 
14-03-PATHOLHUM-02)  

No marketed 
comparator in the U.S. 

Increased bone 
healing 
Decreased bone pain 
Improved skeletal 
function 

Immunomodulatory 
peptide (SGX942) for 
treatment of 
anticancer therapyï
related mucositis 

Patients who 
develop oral 
mucositis (OM) due 
to anticancer 
therapies 

OM is a complication commonly experienced by patients undergoing 
anticancer therapy (e.g., chemotherapy, radiation therapy). Significant mouth 
pain is associated with OM; it makes eating and drinking difficult and impairs 
quality of life. Severe cases of OM delay or interrupt treatment. OM therapies, 
such as narcotics and lidocaine, have significant side effects and limited 
efficacy. SGX942 is a water-soluble, 5-amino-acid peptide with anti-
inflammatory and anti-infective properties. It is a member of a novel drug class 
called innate defense regulators that target the immune system. SGX942 
binds to an intracellular adaptor protein, sequestosome-1, or p62, which has a 
pivotal function in signal transduction during activation and control of the 
immune defense system. In clinical trials, it is administered intravenously at 
increasing doses of 1.5, 3.0, and 6.0 mg/kg over 4 minutes. 
 
Soligenix, Inc., Princeton, NJ 
 
Phase II trial ongoing; Jun 2013, FDA granted fast-track status 

Lidocaine 
Narcotics 

Decreased pain and 
oral side effects 
Improved ability to eat 
and drink 
Improved cancer-
treatment adherence 
Improved quality of life 
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Immunotherapy 
(CRS-207 and 
GVAX) for pancreatic 
cancer 

Patients with 
metastatic 
pancreatic cancer 
who have received 
at least 1 round of 
chemotherapy 

Only about 5% of patients with pancreatic cancer respond to the standard of 
care (gemcitabine chemotherapy), and the prognosis for these patients is 
poor. CRS-207 is an attenuated strain of Listeria, which has been genetically 
engineered to express the pancreatic cancerïassociated antigen mesothelin. 
GVAX is a mixture of 2 pancreatic cancer cell lines that have been irradiated 
and genetically modified to express the immune cytokine GM-CSF. This 
combination immunotherapy purportedly targets pancreatic cancer through a 
2-step process. Initially, the secreted GM-CSF purportedly recruits immune 
cells to the site of inoculation and primes T cells to recognize cancer cells. 
Subsequently, CRS-207-infected dendritic cells boost the immune response to 
target and kill cancer cells overexpressing mesothelin. In clinical trials, 
patients are injected twice with 5.00E+08 cells of GVAX on weeks 1 and 4. 
1.00E+09 CFU of CRS-207 are inoculated on the 1st day of weeks 7, 10, 13, 
and 16. The GVAX and CRS-207 duo is also being tested in combination with 
nivolumab. 
 
Aduro BioTech, Inc., Berkeley, CA 
 
Phase II clinical trials (ECLIPSE, ADU-CL-01, and ADU-CL-06) ongoing; FDA 
granted orphan drug and breakthrough therapy statuses 

Chemotherapy with 1 
or more of the 
following: 
Antimetabolites (e.g., 
5-fluorouracil, 
capecitabine, 
gemcitabine) 
Folic acid derivatives 
(e.g., leucovorin) 
Multikinase inhibitors 
(e.g., erlotinib) 
Platinum-based agents 
(e.g., cisplatin, 
oxaliplatin) 
Taxanes (e.g., 
docetaxel, nab-
paclitaxel, paclitaxel) 

Increased overall 
survival 
Increased progression-
free survival 
Improved quality of life 
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Imprime PGG 
immunomodulator for 
treatment of 
advanced colorectal 
cancer 

Patients in whom 
recurrent or 
metastatic KRAS 
wild-type colorectal 
cancer (CRC) has 
been diagnosed 

Many patients with late-stage CRC are unable to tolerate or do not benefit 
from available chemotherapeutic regimens; new therapies to treat advanced 
CRC are needed. Imprime PGG® is a novel beta glucan immunomodulator 
that purportedly induces an antitumor response by binding complement 
receptors 1ï3 and stimulating neutrophils. Imprime PGG purportedly works 
synergistically with monoclonal antibody therapy such as cetuximab, and in 
clinical trials, this agent is being examined as part of a combination therapy 
with cetuximab. Imprime PGG is administered at a dose of 4 mg/kg, by 
injection, weekly. 
 
Biothera, Eagan, MN 
 
Phase III trial (PRIMUS) ongoing 

Chemotherapy with 1 
or more of the 
following: 
Angiogenesis 
inhibitors (e.g., 
bevacizumab 
[ramucirumab; in 
development]) 
Antimetabolites (e.g., 
5-fluorouracil, 
capecitabine) 
EGFR antibodies (e.g., 
cetuximab, 
panitumumab) 
FOLFIRI (leucovorin, 
5-fluorouracil, 
irinotecan) 
FOLFOX (leucovorin, 
5-fluorouracil, 
oxaliplatin ) 
Multikinase inhibitors 
(e.g., regorafenib) 
Platinum-based agents 
(e.g., oxaliplatin) 
Topoisomerase 
inhibitors (e.g., 
irinotecan) 

Increased overall 
survival 
Increased progression-
free survival 
Improved quality of life 
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Inecalcitol for 
treatment of chronic 
myeloid leukemia 

Patients in whom 
chronic myeloid 
leukemia (CML) 
has been 
diagnosed 

For the majority of patients with CML, disease is controlled using inhibitors of 
the BCR-ABL oncogene (e.g., imatinib, dasatinib, nilotinib). However, these 
drugs must be taken on an ongoing basis and resistance occurs in some 
patients. Inecalcitol is a vitamin D receptor agonist. Like calcitriol (the active 
form of vitamin D), inecalcitol binds to the vitamin D receptor and directs the 
transcriptional activation or repression of genes involved in fundamental cell 
processes; however, the pattern of gene expression caused by inecalcitol 
differs from that induced by calcitriol. In particular, research has demonstrated 
that inecalcitol leads to increased expression of negative regulators of the cell 
cycle (e.g., p21, p27) and decreased expression of positive regulators of the 
cell cycle (e.g., cyclin C, cyclin D1). Additionally, preclinical research has 
demonstrated synergistic effects of inecalcitol and BCR-ABL inhibitors on 
CML stem-like cells. In clinical trials, inecalcitol is orally administered, 2 mg, 
daily, in combination with standard imatinib treatment. 
 
Hybrigenics, S.A., Paris, France 
 
Phase II trial ongoing; FDA granted orphan drug status 

Bosutinib 
Dasatinib 
Imatinib 
Nilotinib 

Increased overall 
survival 
Increased progression-
free survival 
Improved quality of life 

Inhaled lipid-
complexed cisplatin 
for the treatment of 
osteosarcoma 

Patients with 
osteosarcoma that 
has metastasized 
to the lungs, in 
whom primary or 
secondary 
pulmonary 
recurrence has 
been surgically 
removed 

Osteosarcoma is caused by abnormal growth of osteoblasts that make bone 
matrix, but this matrix is not as strong as the one made by normal osteoblasts. 
Osteosarcoma usually develops in areas of rapid bone growth (ends of 
bones). For patients with local tumors that are treated, the 5-year survival rate 
is between 60% and 80%, but it drops to 40% if osteosarcoma is metastatic 
and has spread only to the lungs. Although tumors can be surgically removed 
from the lungs, 35% of patients will experience recurrence, usually to the 
lungs, and have a 5-year survival rate of 25%. Inhaled lipid-complexed 
cisplatin (ILC) is a novel formulation of the platinum-based chemotherapy that 
is administered via inhalation and offers a sustained release on a nanogram 
scale. In clinical trials, patients are treated with 36 mg/m2, administered via a 
nebulizer, once every 2 weeks, for up to 1 year. 
 
Eleison Pharmaceuticals, LLC, St. Petersburg, FL 
 
Phase II trial (EP-ILC-201) ongoing; Mar 2007, FDA granted orphan drug 
status 

Chemotherapy with 1 
or more of the 
following: 
Alkylating agents (e.g., 
cyclophosphamide, 
dacarbazine, 
ifosfamide) 
Anthracyclines (e.g., 
doxorubicin, 
epirubicin) 
Antimetabolites (e.g., 
gemcitabine, 
methotrexate) 
Platinum-based drugs 
(e.g., carboplatin, 
cisplatin) 
Topoisomerase 
inhibitors (e.g., 
etoposide, topotecan) 

Increased overall 
survival 
Increased progression-
free survival 
Improved quality of life 
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Injected 
bioabsorbable 
hydrogel 
(SpaceOAR) to 
protect healthy tissue 
during radiation 
therapy for prostate 
cancer 

Patients 
undergoing 
radiation therapy 
treatment for 
cancers that are 
adjacent to delicate 
healthy structures 
(e.g., prostate 
cancer) 

SpaceOARÊ system (spacing organs at risk) is a hydrogel injected as a liquid 
that becomes solid in the body and is intended for use during radiation 
therapy to create distance between the targeted tumor and organs at risk of 
collateral radiation damage (e.g., displace the rectum from the prostate). 
 
Augmenix, Inc., Waltham, MA 
 
FDA cleared Apr 2015 under the de novo process to ñtemporarily position the 
anterior rectal wall away from the prostate during radiotherapy for prostate 
cancer...to reduce the radiation dose delivered to the anterior rectum. The 
SpaceOAR System...maintains space for the entire course of prostate 
radiotherapy treatment and is completely absorbed by the patientôs body over 
time.ò Phase III pivotal trial completed; postmarket surveillance trial recruiting; 
CE marked 

Radiation therapy 
without normal-tissue 
spacer 

Reduced radiation-
associated side effects 
to healthy tissue 

Inotuzumab 
ozogamicin for 
treatment-refractory 
acute lymphoblastic 
leukemia 

Patients in whom 
recurrent or 
treatment-
refractory acute 
lymphoblastic 
leukemia (ALL) has 
been diagnosed 

Among patients who experience an ALL relapse, only about 30% will achieve 
long-term remission with subsequent therapies. Inotuzumab ozogamicin is an 
antibody-drug conjugate that links the cytotoxic antibiotic calicheamicin to an 
antibody specific for CD22, a marker highly expressed by ALL cells. In clinical 
trials, inotuzumab ozogamicin monotherapy is administered once weekly, by 
intravenous infusion. 
  
Pfizer, Inc., New York, NY 
  
Phase III trial ongoing; FDA granted orphan drug and breakthrough therapy 
statuses  

Various combinations 
of the following 
chemotherapy agents: 
Anthracyclines 
Asparaginase 
Cyclophosphamide 
Cytarabine (ara-C) 
Epipodophyllotoxins 
Vincristine 

Increased overall 
survival 
Increased progression-
free survival 
Improved quality of life  
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Ipilimumab (Yervoy) 
for treatment of 
advanced nonsmall 
cell lung cancer 

Patients with 
recurrent or 
metastatic 
nonsmall cell lung 
cancer (NSCLC) 
who have not 
received systemic 
therapy 

The 5-year survival rate for patients with advanced NSCLC is less than 15% 
with current treatments. Ipilimumab (YervoyÊ) is a 1st-in-class, cytotoxic T-
lymphocyte antigen 4 (CTLA-4)-targeted immunotherapy. By blocking the 
activity of CTLA-4, ipilimumab may increase antitumor cytotoxic activity 
(reduce immune tolerance to tumor cells). This agent is being tested as 1st-
line treatment as part of combination therapy with carboplatin and paclitaxel. It 
is also in early phase NSCLC studies in combination with nivolumab (Opdivo). 
Ipilimumab is administered at a dosage of 10 mg/kg, intravenously, once 
every 3 weeks for 4 doses, then once every 12 weeks beginning at week 24. 
 
Bristol-Myers Squibb, New York, NY 
 
Phase III trials ongoing 

Chemotherapy with 1 
or more of the 
following: 
ALK inhibitors if ALK-

mutant (e.g., ceritinib, 
crizotinib) 
Angiogenesis 
inhibitors (e.g., 
bevacizumab, 
ramucirumab) 
Anthracyclines (e.g., 
doxorubicin) 
Antimetabolites (e.g., 
pemetrexed, 
gemcitabine) 
EGFR inhibitors if 
EGFR-mutant (e.g., 

afatinib, erlotinib) 
PD-1 antibodies (e.g., 
nivolumab, 
pembrolizumab) 
Platinum-based agents 
(e.g., carboplatin, 
cisplatin) 
Taxanes (e.g., 
docetaxel, nab-
paclitaxel, paclitaxel) 
Vinca alkaloids (e.g., 
vinblastine, 
vinorelbine) 

Increased overall 
survival 
Increased progression-
free survival 
Improved quality of life 
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IRX-2 for treatment 
of head and neck 
cancer 

Patients with 
resectable head 
and neck cancer of 
the oral cavity, 
pharynx, or larynx 
whose disease has 
not been treated  

Head and neck cancers that can be surgically resected have a survival rate of 
80% to 90%. However, sometimes head and neck tumors progress rapidly 
and can no longer be treated by surgery. The rapid progression may also 
spread to lymph nodes and other organs. When this occurs, the 5-year 
survival rate is less than 50%. Interventions are needed that can slow cancer 
progression so that the tumor can be surgically resected. A hallmark of cancer 
is its ability to evade an immune response. IRX-2 is made of cells that have 
been modified to express components that will stimulate the immune system 
(e.g., dendritic cells, T cells), which purportedly overcomes tumor-mediated 
immune supression, restoring immune responses against cancer cells. In 
clinical trials, patients receive daily subcutaneous inoculations of IRX-2 for 10 
days in combination with 2 weeks of cyclophosphamide, followed by 3 weeks 
of indomethacin plus zinc. 
 
IRX Therapeutics, Inc., New York, NY 
 
Phase II trial (IRX-2 2005-A) completed and phase II trial (INSPIRE) planned; 
FDA granted fast-track status 

Chemoradiation 
Surgical resection 
Various combinations 
of 1 or more of the 
following: 
Alkylating agents (e.g., 
ifosfamide) 
Antimetabolites (e.g., 
5-fluorouracil, 
gemcitabine, 
methotrexate) 
Cytoprotective agents 
(e.g., bleomycin) 
EGFR inhibitor (e.g., 
cetuximab) 
Immunotherapy (e.g., 
durvalumab, 
nivolumab, 
pembrolizumab [in 
development]) 
Platinum-based drugs 
(e.g., cisplatin) 
Oncolytic virus (e.g., 
Reolysin® [in 
development]) 
Taxanes (e.g., 
docetaxel, paclitaxel) 
Tyrosine kinase 
inhibitors (e.g., 
lenvatinib, sorafenib) 
Vinca alkaloids (e.g., 
vinorelbine) 

Increased overall 
survival 
Increased progression-
free survival 
Improved quality of life 
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Isocitrate 
dehydrogenase-1 
inhibitor (AG-120) for 
treatment of acute 
myeloid leukemia 

Patients with acute 
myeloid leukemia 
(AML) harboring a 
mutation in the 
isocitrate 
dehydrogenase-1 
(IDH-1) gene 

Only about 25% of patients in whom AML is diagnosed will survive for 5 years 
after diagnosis. Somatic mutations in the LPL gene have been observed in 
AML cases and are thought to contribute to the pathogenesis of the disease. 
IDH1 is an enzyme that regulates fundamental aspects of cell metabolism. 
Mutant forms of IDH1 observed in AMLs lead to both a decrease in the levels 
of alpha-ketoglutarate (the normal IDH1 metabolite) and an increase in the 
levels of another metabolite, D-2-hydroxyglutarate. These shifts purportedly 
have several potentially tumorigenic effects (e.g., histone modification and 
DNA methylation) that retain cells in a dedifferentiated state. AG-120 inhibits 
the mutant form of IDH1. It is orally administered at an undisclosed dosage. 
 
Agios Pharmaceuticals, Inc., Cambridge, MA, in collaboration with Celgene 
Corp., Summit, NJ 
 
Phase I trial ongoing; FDA granted fast-track and orphan drug statuses 

Cladribine, cytarabine, 
and granulocyte 
colony-stimulating 
factor (G-CSF) plus or 
minus mitoxantrone or 
idarubicin 
Fludarabine, 
cytarabine, and G-CSF 
plus or minus 
idarubicin 
High-dose cytarabine 
and anthracycline 
Mitoxantrone, 
etoposide, and 
cytarabine 

Increased overall 
survival 
Increased progression-
free survival 
Improved quality of life 

Isocitrate 
dehydrogenase-2 
inhibitor (AG-221) for 
treatment of acute 
myeloid leukemia 

Patients with acute 
myeloid leukemia 
(AML) harboring a 
mutation in the 
isocitrate 
dehydrogenase-2 
(IDH2) gene 

Only about 25% of patients in whom AML is diagnosed will survive for 5 years 
after diagnosis. About 20% of AML cases harbor a mutation in the IDH2 gene, 
which encodes an enzyme that regulates fundamental aspects of cell 
metabolism. Mutant forms of IDH2 observed in AMLs lead to both a decrease 
in the levels of alpha-ketoglutarate (the normal IDH2 metabolite) and an 

increase in the levels of another metabolite, D-2-hydroxyglutarate. These 
shifts purportedly have several potentially tumorigenic effects, including 
stimulating angiogenesis and affecting histone modification and DNA 
methylation. IDH2 loss of function has also been hypothesized to promote 

tumorigenesis through alteration of cell metabolism and increased 
susceptibility to oxidative stress. AG-221 is a small-molecule inhibitor of 
mutant IDH2. In clinical trials, it is administered orally, once daily, at a dose of 
100 mg. 
 
Agios Pharmaceuticals, Inc., Cambridge, MA, in collaboration with Celgene 
Corp, Summit, NJ 
 
Phase III trial (IDHENTIFY) ongoing; FDA granted fast-track status 

Cladribine, cytarabine, 
and granulocyte 
colony stimulating 
factor (G-CSF) plus or 
minus mitoxantrone or 
idarubicin 
Fludarabine, 
cytarabine, and G-CSF 
plus or minus 
idarubicin 
High-dose cytarabine 
and anthracycline 
Mitoxantrone, 
etoposide, and 
cytarabine 

Increased overall 
survival 
Increased progression-
free survival 
Improved quality of life 
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Lenvatinib (Lenvima) 
for treatment of 
differentiated thyroid 
cancer 

Patients with 
differentiated 
thyroid cancer that 
is resistant to 
radioiodine therapy 

Differentiated thyroid cancer (e.g., papillary, follicular) comprises the majority 
of thyroid cancers. Although many differentiated thyroid cancers are treated 
successfully with radioiodine, patients with disease that is resistant to the 
agent have few treatment options and a poor prognosis. Lenvatinib 
(LenvimaÊ) is a small-molecule multikinase inhibitor with activity against 
multiple tyrosine kinases involved in signaling pathways that regulate cell 
growth, cell proliferation, and angiogenesis (e.g., vascular endothelial growth 
factor receptors 2 and 3). In a late-phase clinical trial, lenvatinib is given orally 
as a once-daily dose of 24 mg. 
  
Eisai Co., Ltd., Tokyo, Japan 
  
Feb 2015, FDA approved lenvatinib (after granting priority review status in Oct 
2014 and orphan drug status in Feb 2013) for treatment of recurrent or 
metastatic, progressive, radioactive iodine-refractory differentiated thyroid 
cancer; phase III trial (SELECT) and postmarket study ongoing; phase II trial 
in children and adolescents ongoing 

Ablation 
Multikinase inhibitors 
(e.g., sorafenib 
[cabozantinib, 
pazopanib, sunitinib, 
vandetanib; in 
development]) 
Radioactive iodine (I-
131) 
Radiation therapy 
Surgical intervention 
Thyroid hormone 
therapy 

Increased overall 
survival 
Increased progression-
free survival 
Improved quality of life 

Lenvatinib (Lenvima) 
for treatment of 
hepatocellular 
carcinoma 

Patients with 
unresectable, 
advanced, stage B 
or C hepatocellular 
carcinoma (HCC) 

Patients with HCC that cannot be surgically resected have few treatment 
options and a poor prognosis; no 2nd-line therapy is available after sorafenib. 
Lenvatinib (Lenvima®) is a small-molecule multikinase inhibitor with activity 
against multiple tyrosine kinases involved in signaling pathways that regulate 
cell growth, proliferation, and angiogenesis (e.g., vascular endothelial growth 
factor receptors 2 and 3). In a late-phase clinical trial, lenvatinib is given orally 
as a once-daily dosage of 12 mg. 
 
Eisai Co., Ltd., Tokyo, Japan 
 
Phase III trial ongoing; FDA approved for treatment of recurrent, progressive, 
or metastatic differentiated thyroid cancer 

Radiofrequency 
ablation 
Surgical resection 
Locoregional treatment 
with 1 of the following: 
Transarterial 
embolization 
Transcatheter arterial 
chemoembolization 
Chemotherapy with 1 
or more of the 
following: 
Anthracyclines (e.g., 
doxorubicin) 
Antimetabolites (e.g., 
5-fluorouracil, 
gemcitabine) 
Multikinase inhibitors 
(e.g., regorafenib, 
sorafenib) 
Platinum-based agents 
(e.g., cisplatin, 
oxaliplatin) 

Increased overall 
survival 
Increased progression-
free survival 
Improved quality of life 
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Lestaurtinib for 
treatment of infantile 
acute lymphoblastic 
leukemia 

Infants in whom 
acute 
lymphoblastic 
leukemia (ALL) has 
been diagnosed 

The remission rate for infants with ALL is high; however, for a certain 
percentage of patients, the disease does not respond to treatment. 
Lestaurtinib is a small-molecule inhibitor of FMS-like tyrosine kinase 3 (FLT-
3), a signaling molecule that promotes cell proliferation and survival in several 
hematologic malignancies. Although FLT-3 amplification or activating mutation 
is rare in adult ALL, a significant fraction of infant ALL cases harbor such 
genetic changes, and FLT-3 activity may contribute to ALL pathogenesis. 
Lestaurtinib is, therefore, being investigated as an addition to current 1st-line 
ALL treatment regimens. In clinical trials, lestaurtinib is administered orally, 
once daily, at an unspecified dose during postinduction chemotherapy. 
 
National Cancer Institute, Bethesda, MD 
 
Phase III trial ongoing 

Multiagent 
chemotherapy 
regimens lacking 
lestaurtinib 

Increased overall 
survival 
Increased progression-
free survival 
Improved quality of life 

Lipotecan for 
treatment-refractory 
hepatocellular 
carcinoma 

Patients with 
recurrent 
hepatocellular 
carcinoma (HCC) 
whose disease is 
resistant to 
sorafenib 

Patients with unresectable HCC have few treatment options, and in most 
cases the disease recurs after treatment. An unmet need exists for 2nd-line 
interventions for treatment-resistant HCC. Lipotecan® is a camptothecin 
derivative with a modification in the E-ring structure that is said to function as 
a sensitizer to overcome resistance to radiotherapy and chemotherapy, 
potentially improving patient outcomes. In clinical trials, Lipotecan is 
administered to patients by injecting an intravenous dose of 40 mg on days 1, 
8, and 15 of each cycle. 
 
Taiwan Liposome Co., Ltd., Taipei City, Taiwan 
 
Phase I/II trial (TLC388.2) and phase II trial (TLC388.4) ongoing; Oct 2010, 
FDA granted orphan drug status 

Radiofrequency 
ablation 
Surgical resection 
Locoregional treatment 
with 1 of the following: 
Transarterial 
embolization 
Transcatheter arterial 
chemoembolization 
Chemotherapy with 1 
or more of the 
following: 
Anthracyclines (e.g., 
doxorubicin) 
Antimetabolites (e.g., 
5-fluorouracil, 
gemcitabine) 
Multikinase inhibitors 
(e.g., regorafenib, 
sorafenib) 
Platinum-based agents 
(e.g., cisplatin, 
oxaliplatin) 

Increased overall 
survival 
Increased progression-
free survival 
Improved quality of life 
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Lonsurf for 
treatment-refractory 
metastatic colorectal 
cancer 

Patients with 
metastatic 
colorectal cancer 
(mCRC) that is 
refractory to 
standard 
chemotherapies  

Although many patients have mCRC that responds to 1st-line chemotherapy, 
disease ultimately progresses in the vast majority of patients. 2nd-line 
treatments for mCRC are of limited efficacy, and the median overall survival of 
these patients is less than 1 year. Lonsurf (TAS-102) is a combination 
antitumor agent made up of trifluridine (FTD) and tipiracil hydrochloride (TPI). 
FTD is a deoxyuridine nucleoside analogue that can be incorporated into DNA 
and has a -CF3 group bound to the uridine, which prevents base pairing 
between complementary DNA strands. TPI prevents FTD degradation by 
inhibiting thymidine phosphorylase. These 2 actions lead to a sustained 
concentration of FTD that blocks DNA replication in cancer cells. The FTD and 
TPI combination purportedly targets colorectal cancer tumors that are 
refractory to multiple chemotherapies (i.e., fluoropyrimidines, irinotecan, 
oxaliplatin, bevacizumab, anti-EGFR targeted therapy, 5-fluorouracil [5-FU]). 
In clinical trials, TAS-102 is taken orally, twice daily, on days 1ï5 and 8ï12 of 
a 28-day cycle, at a dose of 35 mg/m2. 
 
Taiho Oncology, Inc., Princeton, NJ, a unit of Otsuka Holdings Co., Ltd., 
Tokyo, Japan 
 
Phase III trials (RECOURSE and TERRA) ongoing; Sept 2015, FDA approved 
for treatment of refractory mCRC after FDA granted fast-track status in Oct 
2014; drug also is being tested for treating small cell lung cancer 

Chemotherapy with 1 
or more of the 
following: 
Angiogenesis 
inhibitors (e.g., 
bevacizumab 
[ramucirumab; in 
development]) 
Antimetabolites (e.g., 
5-FU, capecitabine) 
EGFR antibodies (e.g., 
cetuximab, 
panitumumab) 
FOLFIRI (leucovorin, 
5-FU, irinotecan) 
FOLFOX (leucovorin, 
5-FU, oxaliplatin) 
Multikinase inhibitors 
(e.g., regorafenib) 
Platinum-based agents 
(e.g., oxaliplatin) 
Topoisomerase 
inhibitors (e.g., 
irinotecan) 

Increased overall 
survival  
Increased progression-
free survival 
Improved tolerability 
Improved quality of life 
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Lurbinectedin for 
treatment of 
platinum-resistant 
ovarian, fallopian 
tube, or primary 
peritoneal cancer 

Patients with 
unresectable 
epithelial ovarian, 
fallopian tube, or 
primary peritoneal 
cancer whose 
disease is resistant 
to platinum-based 
chemotherapy and 
who have received 
no more than 3 
systemic 
treatments 

About 80% of patients with advanced ovarian, fallopian tube, or primary 
peritoneal cancer will have recurrent disease after 1st-line platinum-based 
chemotherapy, and recurrence is associated with a poor prognosis. 
Lurbinectedin (PM01183) is a novel, synthetic, marine-derived compound that 
could address an unmet need for patients with ovarian cancer. Lurbinectedin 
covalently binds to the minor groove of DNA. This interaction causes double-
strand breaks in the DNA, which can perturb the cell cycle and induce cell 
death. In a phase I clinical trial, lurbinectedin is administered intravenously, at 
an escalating dose of 1ï4 mg, once every 3 weeks. 
 
PharmaMar subsidiary of Groupo Zeltia, Madrid Spain 
 
Phase III trial (CORAIL) ongoing; Aug 2012, FDA granted orphan drug status 

Chemotherapy with 1 
or more of the 
following: 
Angiogenesis 
inhibitors (e.g., 
bevacizumab) 
Anthracyclines (e.g., 
doxorubicin) 
Antimetabolites (e.g., 
pemetrexed, 
gemcitabine) 
PARP inhibitors if 
BRCA1/2-mutant (e.g., 

olaparib) 
Platinum-based agents 
(e.g., carboplatin, 
cisplatin) 
Taxanes (e.g., 
docetaxel, nab-
paclitaxel, paclitaxel) 
Topoisomerase 
inhibitors (e.g., 
etoposide, doxorubicin 
HCl liposome injection, 
topotecan) 

Increased overall 
survival 
Increased progression-
free survival 
Improved quality of life 
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Lurbinectedin for 
treatment of 
unresectable small 
cell lung cancer 

Patients in whom 
unresectable small 
cell lung cancer 
(SCLC) has been 
diagnosed 

SCLC is a very aggressive lung cancer that spreads rapidly to adjacent lymph 
nodes and distal organs. Each year, about 34,000 cases are reported in the 
U.S., and it has a very poor prognosis compared with other types of lung 
cancer. The 5-year survival rate is less than 5%. No therapeutic advances 
have been achieved against SCLC in 25 years, with topotecan being the only 
treatment option in the 2nd-line setting. Lurbinectedin (PM01183) is a novel, 
synthetic, marine-derived compound that could address an unmet need for 
patients with SCLC. Lurbinectedin covalently binds to the minor groove of 
DNA. This interaction causes double-strand breaks in the DNA, which can 
perturb the cell cycle and induce cell death. In clinical trials, lurbinectedin is 
administered intravenously to patients once every 3 weeks at an escalating 
dose ranging between 1 and 4 mg in combination with doxorubicin. 
 
PharmaMar subsidiary of Groupo Zeltia, S.A., Madrid, Spain 
 
Phase III trial (ATLANTIS) ongoing 

Chemoradiation 
therapy 
Platinum-based agents 
(e.g., carboplatin, 
cisplatin) 
Topoisomerase 
inhibitors (e.g., 
etoposide, topotecan) 

Increased overall 
survival 
Increased progression-
free survival 
Improved quality of life 
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Margetuximab for 
treatment of 
metastatic, HER2-
positive breast 
cancer 

Patients with locally 
advanced or 
metastatic, HER2-
positive breast 
cancer that is 
refractory and has 
recurred after 
treatment with ado-
trastuzumab 
emtansine, 
pertuzumab, or 
trastuzumab in the 
neoadjuvant, 
adjuvant, or 
metastatic setting 

Although HER2-targeted therapies such as trastuzumab and lapatinib have 
improved outcomes for patients with HER2-positive advanced breast cancer, 
not all patients have disease that responds to these therapies. A need exists 
for novel treatments with higher response rates than standard HER2-targeted 
therapies. Margetuximab (MGAH22) is a monoclonal antibody that binds to 
HER2 to inhibit tumor cell growth. In contrast to other HER2-specific 
antibodies (e.g., pertuzumab, trastuzumab), margetuximab has an optimized 
Fc region with higher affinity for the Fc-gamma receptor on macrophages; this 
increases their recruitment and enhances antibody-dependent cellular 
cytotoxicity of the tumor. Additionally, macrophages that have phagocytosed 
and processed a tumor cell will present tumor antigens to prime T cells, which 
then elicit antigen-specific immune responses against the tumor. In a phase III 
clinical trial, margetuximab will be administered intravenously once every 3 
weeks, 15 mg/kg, in combination with capecitabine, eribulin, gemcitabine, and 
vinorelbine. 
 
MacroGenics, Inc., Rockville, MD 
 
Phase III trial (SOPHIA) ongoing  

Chemotherapy with 1 
or more of the 
following: 
Alkylating agents (e.g., 
cyclophosphamide) 
Anthracyclines (e.g., 
doxorubicin) 
Antimetabolites (e.g., 
fluorouracil, 
gemcitabine, 
pemetrexed) 
HER2-targeted 
antibodies (e.g., ado-
trastuzumab 
emtansine, 
pertuzumab, 
trastuzumab) 
HER2-targeted kinase 
tyrosine inhibitors 
(e.g., afatinib, 
lapatinib) 
Taxanes (e.g., 
docetaxel, nab-
paclitaxel, paclitaxel) 
Vinca alkaloid (e.g., 
vinorelbine)  

Increased overall 
survival 
Increased progression-
free survival 
Improved quality of life 
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Masitinib for 
treatment of 
activating c-KIT 
mutationïpositive 
melanoma  

Patients with 
unresectable, 
advanced or 
metastatic 
melanoma that 
harbors an 
activating mutation 
in the c-KIT gene 

A subset of melanomas harbor an activating mutation in the c-KIT gene, which 
encodes a receptor tyrosine kinase (mast/stem cell growth factor receptor, 
KIT, CD117). In particular, between 10% and 20% of acral and mucosal 
melanomas harbor activating c-KIT mutations. Although KIT kinase inhibitors 

have been developed for other cancers dependent on KIT activity (e.g., 
imatinib for treating gastrointestinal stromal tumors), no KIT kinase inhibitor is 
approved for treating c-KIT mutationïpositive melanoma. Masitinib is a kinase 
inhibitor with activity against KIT as well as platelet-derived growth factor 
receptors, the intracellular kinase Lyn, and to a lesser extent, fibroblast growth 
factor receptor 3. Masitinib is under study as a monotherapy for treating 
melanoma at an oral dose of 7.5 mg/kg, daily.  
  
AB Science S.A., Paris, France  
  
Phase III trial (AB08026) ongoing; also under investigation for treating various 
cancers and other diseases, including amyotrophic lateral sclerosis, multiple 
sclerosis, Alzheimerôs disease, and severe asthma  

Chemotherapy with 1 
or more of the 
following: 
Alkylating agents (e.g., 
dacarbazine, 
temozolomide) 
BRAF inhibitors (e.g., 
dabrafenib, 
vemurafenib) 
Immunotherapy (e.g., 
ipilimumab, nivolumab, 
pembrolizumab) 
MEK inhibitors (e.g., 
trametinib 
[cobimetinib; in 
development]) 
Platinum-based agents 
(e.g., carboplatin) 
Taxane agents (e.g., 
paclitaxel) 

Increased overall 
survival  
Increased progression-
free survival  
Improved quality of life 

Methylated septin 9 
plasma DNA test (Epi 
proColon 2.0) for 
colorectal cancer 
screening 

Patients eligible for 
routine colorectal 
cancer (CRC) 
screening 

Many patients for whom screening for CRC is recommended do not follow the 
recommendation because of the unpleasantness of screening procedures, 
including fecal occult blood testing and colonoscopy. This genetic test 
(Methylated Septin 9 Plasma DNA Test; Epi proColon 2.0) is a blood test that 
screens DNA from plasma samples for a specific methylated version of the 
septin 9 gene that is commonly found in CRC.  
 
Epigenomics AG, Berlin, Germany 
Polymedco, Inc., Cortlandt Manor, NY (to commercialize and distribute the 
test in North American markets) 
 
Epigenomics submitted a premarket approval application to FDA Jan 2013 for 
the test kit for Epi proColon 2.0; FDA granted priority review status; Jun 2014, 
company announced it had received a ñnot approvable letterò from FDA 
requesting additional data on likelihood of adoption by individuals who are not 
compliant with screening recommendations; ADMIT trial to assess compliance 
compared with fecal immunochemical testing complete and data was been 
submitted to FDA; Nov 2015, company announced it had received a 2nd 
response letter from FDA seeking additional data to support the premarket 
approval application; available in Europe as Epi proColon 2.0 since 2011 

Colonoscopy 
Computed 
tomographic 
colonography 
Fecal DNA tests 
Fecal immunochemical 
testing 
Fecal occult blood 
testing 
Sigmoidoscopy 

Increased sensitivity 
and specificity 
Increased predictive 
values 
Avoided unnecessary 
followup procedures 
Improved adherence 
with CRC screening 
Earlier intervention for 
identified cancer 
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Midostaurin for 
treatment of acute 
myeloid leukemia 
bearing FLT3 

mutations 

Patients with newly 
diagnosed acute 
myeloid leukemia 
(AML) bearing an 
internal tandem 
duplication in the 
FLT3 gene (ITD-
FLT3) 

The presence of activating FLT3 mutations in AML is associated with a poor 
prognosis, and patients identified as having disease bearing such a mutation 
more often experience disease recurrence after initial therapy. Midostaurin is 
a small-molecule kinase inhibitor that has activity against FLT3 and additional 
tyrosine kinases (e.g., c-KIT). Adding midostaurinôs anti-FLT3 activity to 
conventional 1st-line therapy (cytarabine and daunorubicin) might improve 
response rates and decrease recurrence. Treatment is intended for patients 
younger than 60 years who are able to tolerate high-dose cytarabine 
consolidation therapy. In a late-stage clinical trial, midostaurin is being given in 
a twice-daily oral dose for 2 weeks. Patients are administered midostaurin 
after both induction therapy with cytarabine and daunorubicin and 
consolidation therapy with high-dose cytarabine. 
  
Novartis International AG, Basel, Switzerland 
  
Phase III trial ongoing; FDA granted orphan drug status 

Cytarabine/ 
Daunorubicin 

Increased overall 
survival 
Increased progression-
free survival 
Improved quality of life  
  

Mipsagargin for 
treatment-refractory 
hepatocellular 
carcinoma 

Patients with 
hepatocellular 
carcinoma (HCC) 
whose disease has 
progressed after 
sorafenib treatment 

Patients with unresectable HCC have few treatment options and in most 
cases, the disease recurs after treatment. An unmet need exists for 2nd-line 
interventions for treatment-resistant HCC. Mipsagargin (G-202) is a prodrug 
formulated from the plant-derived (Thapsia garganica) cytotoxin thapsigargin 

(12ADT), which has been bound to a specific peptide that renders 
mapsigargin inactive, soluble, and tumor-specific. Mipsagargin is activated 
when a sequence in the peptide is recognized and cleaved by a liver 
protease, which is overexpressed in HCC cells. The active mipsagargin will 
bind and prevent the sarco-endoplasmic reticulum Ca2+ ATPase (SERCA) 
from pumping Ca2+ ions from the cytosol into the endoplasmic reticulum (ER). 
Inhibiting SERCA purportedly increases Ca2+ concentration in the cytosol and 
decreases it in the ER; this activates an apoptosis cascade due to a Ca2+ ion 
imbalance. In clinical trials, mipsagargin is administered intravenously on days 
1, 2, and 3 of a 28-day cycle, until disease progression or unacceptable 
toxicity. 
 
GenSpera, Inc., San Antonio, TX 
 
Phase II trial (G-202-003) ongoing; Mar 2013, FDA granted orphan drug 
status; the drug is also being tested for treating glioblastoma and prostate 
cancer 

Radiofrequency 
ablation 
Surgical resection 
Locoregional treatment 
with 1 of the following: 
Transarterial 
embolization 
Transcatheter arterial 
chemoembolization 
Chemotherapy with 1 
or more of the 
following: 
Anthracyclines (e.g., 
doxorubicin) 
Antimetabolites (e.g., 
5-fluorouracil, 
gemcitabine) 
Multikinase inhibitors 
(e.g., regorafenib, 
sorafenib) 
Platinum-based agents 
(e.g., cisplatin, 
oxaliplatin) 

Increased overall 
survival 
Increased progression-
free survival 
Improved quality of life 
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Mitochondrial 
metabolism disruptor 
(CPI-613) for 
treatment of various 
cancers 

Patients with 
advanced 
malignancies, in 
particular, acute 
myeloid leukemia 
(AML), 
myelodysplastic 
syndrome, and 
pancreatic cancer 

The metabolic activity of cancer cells is altered significantly from that of 
noncancerous cells; therefore, therapies targeting aspects of cellular 
metabolism specific to cancer cells may be effective against a wide range of 
cancer types. CPI-613 is a novel, lipoic acid derivative that purportedly 
functions by inhibiting a mitochondrial enzyme (pyruvate dehydrogenase) that 
is essential for converting pyruvate to acetyl coenzyme A (acetyl-CoA). 
Cancer cells may be particularly sensitive to this disruption because the 
metabolic state of cancer cells downregulates both pyruvate dehydrogenase 
activity and other metabolic pathways that could provide a source of acetyl-
CoA (e.g., fatty acid metabolism). In clinical trials, CPI-613 is given 
intravenously at a dose of 3,000 mg/m2, on days 1 and 4 of the 1st 3 weeks of 
each 4-week cycle. 
  
Cornerstone Pharmaceuticals, Inc., Cranbury, NJ 
  
Phase I/II trials ongoing in hematologic malignancies; phase II trial ongoing in 
myelodysplastic syndrome; phase I/II trial ongoing in pancreatic cancer; FDA 
granted orphan drug status for AML, myelodysplastic syndrome, and 
pancreatic cancer 

Various chemotherapy 
regimens 

Increased overall 
survival  
Increased progression-
free survival  
Improved quality of life 

Monocyte 
development inhibitor 
(PRM-151) for 
treatment of 
myelofibrosis 

Patients in whom 
myelofibrosis has 
been diagnosed 

Recently approved treatments for patients with myelofibrosis have shown 
promise in improving symptoms; however, they do not address the bone 
marrow fibrosis underlying the condition. PRM-151 is a recombinant version of 
an endogenous protein (pentraxin-2) that regulates monocyte activation and 
differentiation. PRM-151 purportedly inhibits the differentiation of circulating 
monocytes into fibrocytes and, therefore, has the potential to limit pathogenic 
fibrosis in patients with myelofibrosis. In a clinical trial, it is administered 
intravenously, 10 mg/kg, on varying days of six 28-day cycles, with or without 
ruxolitinib. 
 
Promedior, Inc., Lexington, MA 
 
Phase II trial ongoing; FDA granted orphan drug and fast-track statuses 

Ruxolitinib Increased overall 
survival 
Increased progression-
free survival 
Improved quality of life 
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Motolimod for 
treatment of 
platinum-resistant 
ovarian cancer 

Women with 
ovarian cancer 
whose disease has 
progressed or 
recurred after 
receiving platinum-
based 
chemotherapy 

Ovarian cancer is the 2nd deadliest cancer after pancreatic cancer and is 
typically diagnosed at advanced stages. Patients who have been treated with 
1st-line platinum-based chemotherapy often have recurrent disease and a 
poor prognosis. Motolimod (VTX-2337) is a Toll-like receptor 8 (TLR8) 
agonist. This agonist is a signaling component of the innate immune system 
and upon induction can activate various cell types of the innate immune 
response (dendritic cells, macrophages, and natural killer cells). Additionally, 
these activated cells produce cytokines that recruit cells of the adaptive 
immune response. TLR agonists purportedly promote a synergistic immune 
response against cancer cells, possibly by activating T cells and/or 
differentiating B cells into antibody-secreting plasma cells. Immune-response 
activation by motolimod might overcome immune tolerance to tumor-
associated antigens, potentially leading to an anticancer immune response. In 
clinical trials, it is being tested in combination with pegylated liposomal 
doxorubicin as 2nd-line treatment for recurrent ovarian cancer. 
 
VentiRx Pharmaceuticals, Inc., Seattle, WA 
 
Phase II trial (GOG-3003) ongoing; FDA granted fast-track and orphan drug 
statuses; Apr 2015, European Medicines Agency granted orphan drug status 

Chemotherapy with 1 
or more of the 
following: 
Angiogenesis 
inhibitors (e.g., 
bevacizumab) 
Anthracyclines (e.g., 
doxorubicin) 
Antimetabolites (e.g., 
pemetrexed, 
gemcitabine) 
PARP inhibitors if 
BRCA1/2-mutant (e.g., 

olaparib) 
Platinum-based agents 
(e.g., carboplatin, 
cisplatin) 
Taxanes (e.g., 
docetaxel, nab-
paclitaxel, paclitaxel) 
Topoisomerase 
inhibitors (e.g., 
etoposide, doxorubicin 
HCl liposome injection, 
topotecan) 

Increased overall 
survival 
Increased progression-
free survival 
Improved quality of life 

Moxetumomab 
pasudotox for 
treatment of 
advanced hairy cell 
leukemia 

Patients with hairy 
cell leukemia who 
have undergone at 
least 2 systemic 
therapies or are 
intolerant of purine 
analogue therapy 

Patients with hairy cell leukemia who are intolerant of or whose disease is 
resistant to purine-based chemotherapy have no approved treatment options 
and a poor prognosis. Hairy cell leukemia is characterized by strong 
expression of the cell surface marker CD22, a protein expressed by various B 
cells. Moxetumomab pasudotox is an antibody-drug conjugate (ADC) that 
links a bacterially derived endotoxin to a CD22-specific monoclonal antibody. 
The ADC purportedly delivers the endotoxin preferentially to CD22-expressing 
cells, targeting hairy cell leukemia cells while sparing the majority of normal 
tissues. In clinical trials, moxetumomab pasudotox is being administered 
intravenously, 40 mcg/kg, on days 1, 3, and 5 of a 28-day cycle. 
 
National Cancer Institute, Bethesda, MD, in partnership with the MedImmune 
subsidiary of AstraZeneca, London, UK 
 
Phase III trial ongoing; FDA granted orphan drug status 

No approved therapies 
exist for 
chemotherapy-
resistant hairy cell 
leukemia 

Increased overall 
survival 
Increased progression-
free survival 
Improved quality of life 
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MUC-1 therapeutic 
vaccine (TG4010) for 
nonsmall cell lung 
cancer 

Patients with 
metastatic, 
chemotherapy-
naïve nonsmall cell 
lung cancer 
(NSCLC) that 
expresses mucin-1 
(MUC-1)  

The 5-year survival rate for patients with advanced NSCLC is less than 15% 
with available treatments. About 60% of NSCLC tumors express MUC-1, and 
this protein is a potential therapeutic target for treating NSCLC. TG4010 is a 
therapeutic cancer vaccine that comprises a viral vector encoding both a 
tumor antigen (MUC-1) and an immune stimulant (interleukin-2). Patientsô 
tumors must be MUC-1-positive, and patients must have normal levels of 
natural killer cells at the time treatment is initiated. In clinical trials, TG4010 is 
being administered in combination with standard of care cytotoxic 
chemotherapy in the 1st-line setting. The vaccine is given by subcutaneous 
injection on a weekly basis for the 1st 6 weeks of chemotherapy, and once 
every 3 weeks thereafter. 
 
Transgene S.A., Cedex, France 
 
Phase IIb/III trial (TIME) ongoing; Dec 2009, FDA granted fast-track status 

Chemotherapy with 1 
or more of the 
following: 
ALK inhibitors if ALK-

mutant (e.g., ceritinib, 
crizotinib) 
Angiogenesis 
inhibitors (e.g., 
bevacizumab, 
ramucirumab) 
Anthracyclines (e.g., 
doxorubicin) 
Antimetabolites (e.g., 
pemetrexed, 
gemcitabine) 
EGFR inhibitors if 
EGFR-mutant (e.g., 

afatinib, erlotinib) 
PD-1 antibodies (e.g., 
nivolumab, 
pembrolizumab) 
Platinum-based agents 
(e.g., carboplatin, 
cisplatin) 
Taxanes (e.g., 
docetaxel, nab-
paclitaxel, paclitaxel) 
Vinca alkaloids (e.g., 
vinblastine, 
vinorelbine) 

Increased overall 
survival 
Increased progression-
free survival 
Improved quality of life 
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Multikinase inhibitor 
(gilteritinib) for 
treatment of acute 
myeloid leukemia 
bearing FLT3 
mutations 

Patients with 
treatment-
refractory acute 
myeloid leukemia 
(AML) bearing an 
internal tandem 
duplication in the 
FLT3 gene (ITD-
FLT3) 

No FLT3 inhibitors are available for treating AML, and patients with recurrent 
or treatment-refractory AML have no effective treatment options. About 30% of 
AML cases bear an activating mutation in the gene encoding the receptor 
tyrosine kinase FLT3, a mutation that constitutively activates various cell 
proliferative and anti-apoptotic pathways. Patients whose disease harbors an 
activating FLT3 mutation have a worse prognosis than patients whose disease 
does not. Gilteritinib (ASP2215) is a kinase inhibitor with activity against 
multiple tyrosine kinases, including FLT3, LTK, ALK, and AXL. Gilteritinib is 
orally administered, once daily, at a dosage of 120 mg. 
 
Astellas Pharma, Inc., Tokyo, Japan 
 
Phase III trial ongoing 

Cladribine, cytarabine, 
and granulocyte 
colony-stimulating 
factor (G-CSF) plus or 
minus mitoxantrone or 
idarubicin 
High-dose cytarabine 
and anthracycline 
Fludarabine, 
cytarabine, and G-CSF 
plus or minus 
idarubicin 
Mitoxantrone, 
etoposide, and 
cytarabine 

Increased overall 
survival 
Increased progression-
free survival 
Improved quality of life 
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Multikine 
immunotherapy for 
head and neck 
cancer 

Patients in whom 
head and neck 
cancer has been 
diagnosed 

Advanced head and neck cancer has a poor prognosis and high recurrence 
rate, suggesting the need for novel treatment options. Multikine (leukocyte 
interleukin injection) is a mix of immune stimulators (tumor necrosis factor, 
interleukin-1, other cytokines) that is delivered before conventional treatment 
(surgery, radiotherapy, chemotherapy). In a clinical trial, Multikine is 
administered before standard of care therapy in treatment-naïve patients. The 
manufacturer asserts that this is when the immune system is best able to 
mount an immune response. Multikine will be administered at a dose of 400 
IU, delivered by injection directly to the tumor and nearby lymph nodes, 5 
times a week, for 3 weeks. This agent will be administered in combination with 
low non-chemotherapeutic doses of cyclophosphamide, indomethacin, and 
zinc (CIZ). 
 
CEL-SCI Corp., Vienna, VA, in partnership with Ergomed Clinical Research, 
Ltd., London, UK, for development abroad 
 
Phase III trial ongoing (IT-MATTERS); May 2007, FDA granted orphan drug 
status 

Chemoradiation 
Surgical resection 
Chemotherapy with 1 
or more of the 
following: 
Alkylating agents (e.g., 
ifosfamide) 
Antimetabolites (e.g., 
5-fluorouracil, 
gemcitabine) 
Cytoprotective agents 
(e.g., bleomycin) 
EGFR inhibitor (e.g., 

cetuximab) 
Immunotherapy (e.g., 
nivolumab)  
Platinum-based drugs 
(e.g, cisplatin) 
Oncolytic virus (e.g., 
Reolysin® [in 
development]) 
Taxanes (e.g., 
docetaxel, paclitaxel) 
Tyrosine kinase 
inhibitors (e.g., 
lenvatinib, sorafenib) 
Vinca alkaloids (e.g., 
vinorelbine) 

Increased overall 
survival 
Increased progression-
free survival 
Improved quality of life 
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MV Neuro vaccine 
for treatment of 
pediatric 
neuroblastoma 

Pediatric patients in 
whom 
neuroblastoma has 
been diagnosed 

Neuroblastoma is the most common pediatric solid tumor, with about 800 new 
cases each year. Despite treatment, children with high-risk neuroblastoma 
have an expected survival rate of 45%. MV Neuro (OPT-821) is an adjuvant 
vaccine containing 2 neuroblastoma-associated antigens (GD2 and GD3) 
purported to prime the immune system to target neuroblastoma cells 
overexpressing the gangliosides GD2 and GD3. In a phase I clinical trial, 
children were inoculated with 7 subcutaneous injections (150 mcg/m2) over 
the course of 52 weeks. Treatment also included beta-glucan, which was 
administered orally (40 mg/kg/day, 2 weeks on, 2 weeks off, up to 1 cycle after 
the last vaccination) starting on week 6. 
 
MabVax Therapeutics, San Diego, CA, in collaboration with Memorial Sloan 
Kettering Cancer Center, New York, NY 
 
Phase I/II trial ongoing; Sept 2014, FDA granted orphan drug status 

Stem cell transplant 
Surgical resection 
Radiation therapy 
Chemotherapy with 1 
or more of the 
following: 
Alkylating agents (e.g., 
cyclophosphamide, 
ifosfamide) 
GD2 glycolipid 
antibodies (e.g., 
dinutuximab) 
Platinum-based agents 
(e.g., carboplatin, 
cisplatin) 
Retinoids (e.g., 
isotretinoin) 
Topoisomerase 
inhibitors (e.g., 
doxorubicin, 
etoposide, topotecan) 
Vinca alkaloid (e.g., 
vincristine) 

Increased overall 
survival 
Increased progression-
free survival 
Improved quality of life 

Nabiximols 
oromucosal spray 
(Sativex) for 
persistent, chronic 
cancer pain  

Patients with 
cancer who have 
chronic pain 

Effective pain management for chronic cancer pain is challenging because of 
side effects of opioid therapies and some patientsô reluctance to take opioids. 
Additionally, for patients with advanced cancers, opioid therapies may provide 
inadequate pain relief. Nabiximols (Sativex), which is sprayed under the 
tongue, is a whole-plant medicinal cannabis extract that contains 
tetrahydrocannabinol (THC) and cannabidiol as its main components. It is 
administered orally as a spray at a 100 mcL dose, which contains 2.5 mg 
cannabidiol and 2.7 mg THC. 
 
GW Pharmaceuticals, plc, Salisbury, UK, and Otsuka Holdings Co., Ltd., 
Tokyo, Japan  
 
Phase III trials ongoing; FDA granted fast-track status; approved in Europe 
and Canada for treating pain and symptoms of multiple sclerosis and 
neuropathic-related cancer pain 

Opioids Avoided side effects of 
opioids  
Reduced pain 
Improved quality of life 
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Nanoparticle-
camptothecin 
conjugate 
(CRLX101) for 
treatment of 
metastatic renal cell 
carcinoma 

Patients with 
metastatic renal 
cell carcinoma 
(mRCC) that is not 
amenable to 
surgery whose 
disease has 
progressed after 2 
or 3 standard 
chemotherapies 

Patients with mRCC have limited 1st-line options, and even after tyrosine 
kinaseïinhibitor treatment, the disease will progress and is associated with a 
poor prognosis. Nanoparticle-camptothecin conjugate (CRLX101) is a novel 
nanoparticle-drug conjugate (NDC) designed to target and concentrate in 
tumors and slowly release its anticancer agent, camptothecin, inside tumor 
cells. CRLX101 inhibits topoisomerase 1, which relieves DNA supercoiling 
during cellular replication, and hypoxia-inducible factor-1alpha (HIF-1alpha), 
which promotes cancer-cell survival through an unknown mechanism that 
promotes drug and radiation resistance. In clinical trials, patients are treated 
intravenously with 15 mg/m2 of CRLX101 in combination with bevacizumab on 
days 1 and 15 of a 28-day cycle 
 
Cerulean Pharma, Inc., Cambridge, MA 
 
Phase II trial (CRLX101-208) ongoing; Apr 2015, FDA granted fast-track 
status  

Angiogenesis 
inhibitors (e.g., 
bevacizumab, 
ramucirumab [in 
development]) 
Cytokines (e.g., 
interferon, interleukin-
2) 
mTOR inhibitors (e.g., 
temsirolimus) 
PD-1 inhibitors (e.g., 
nivolumab [in 
development]) 
Tyrosine kinase 
inhibitors (e.g., 
everolimus, 
pazopanib, sorafenib, 
sunitinib) 

Increased overall 
survival 
Increased progression-
free survival 
Improved quality of life  
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Necitumumab for 
treatment of 
advanced nonsmall 
cell lung cancer  

Patients in whom 
advanced nonsmall 
cell lung cancer 
(NSCLC) has been 
diagnosed 
  

The 5-year survival rate for patients with advanced NSCLC is less than 15% 
with current treatments. Necitumumab is a monoclonal antibody antagonist 
directed against the epidermal growth factor (EGF) receptor protein, which 
may downregulate tumor activity; necitumumab may competitively inhibit the 
binding of EGF and other ligands, such as transforming growth factor-alpha, 
and block activation of receptor-associated kinases. These actions inhibit cell 
growth and induce apoptosis; the drug may also mediate antibody-dependent 
cellular cytotoxicity. The drug is in a similar class as cetuximab, which is used 
for treating many cancers but is not labeled for treating NSCLC. In clinical 
trials, necitumumab was administered at a dosage of 800 mg, intravenously, 
on days 1 and 8 of every 3-week cycle; it has been tested in the 1st-line 
setting in combination with cisplatin and gemcitabine or pemetrexed. 
 
Eli Lilly and Co., Indianapolis, IN; formerly in partnership with Bristol-Myers 
Squibb, New York, NY 
 
Phase III trials (SQUIRE and INSPIRE) ongoing in squamous and 
nonsquamous NSCLC; Jan 2015, Eli Lilly completed a rolling FDA submission 
for necitumumab in 1st-line setting 

Chemotherapy with 1 
or more of the 
following: 
ALK inhibitors if ALK-

mutant (e.g., ceritinib, 
crizotinib) 
Angiogenesis 
inhibitors (e.g., 
bevacizumab, 
ramucirumab) 
Anthracyclines (e.g., 
doxorubicin) 
Antimetabolites (e.g., 
pemetrexed, 
gemcitabine) 
EGFR inhibitors if 
EGFR-mutant (e.g., 

afatinib, erlotinib) 
PD-1 antibodies (e.g., 
nivolumab, 
pembrolizumab) 
Platinum-based agents 
(e.g., carboplatin, 
cisplatin) 
Taxanes (e.g., 
docetaxel, nab-
paclitaxel, paclitaxel) 
Vinca alkaloids (e.g., 
vinblastine, 
vinorelbine) 

Increased overall 
survival 
Increased progression-
free survival 
Improved quality of life  
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Topic Title Potential Patient 
Population 

Intervention 
Developer/Manufacturer(s) 

Phase of Development 

Potential 
Comparators 

Potential Health 
or Other Impacts 

Necuparanib for 
treatment of 
advanced pancreatic 
cancer 

Patients in whom 
primary metastatic 
pancreatic cancer 
has been 
diagnosed 

Only about 5% of patients with pancreatic cancer respond to the standard of 
care (gemcitabine chemotherapy), and the prognosis for these patients is 
poor. A need exists for therapeutic options for patients with recurrent 
pancreatic cancer after standard treatment. Necuparanib (M402) is a heparin-
based drug purported to have a broad range of antitumor activity, with the 
potential to improve patient health outcomes in combination with nab-
paclitaxel and gemcitabine. The antitumor activity of heparin is masked by its 
blood-thinning properties; therefore, necuparanib was developed from 
unfractionated heparin to reduce anticoagulant activity while preserving 
antitumor activity. In a phase I/II clinical trial, necuparanib is administered at 
an unspecified dose on day 1, 8, and 15 of a 28-day cycle in combination with 
nab-paclitaxel and gemcitabine. 
 
Momenta Pharmaceuticals, Cambridge, MA 
 
Phase I/II trial ongoing; Dec 2014, FDA granted fast-track status after granting 
orphan drug status in Jun 2014 

Chemotherapy with 1 
or more of the 
following: 
Antimetabolites (e.g., 
5-fluorouracil, 
capecitabine, 
gemcitabine) 
Folic acid derivatives 
(e.g., leucovorin) 
Multikinase inhibitors 
(e.g., erlotinib) 
Platinum-based agents 
(e.g., cisplatin, 
oxaliplatin) 
Taxanes (e.g., 
docetaxel, nab-
paclitaxel, paclitaxel) 

Increased overall 
survival 
Increased progression-
free survival 
Improved quality of life 
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Potential 
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Potential Health 
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Nelipepimut-S 
(NeuVax) for 
prevention of HER2-
positive breast 
cancer recurrence 

Patients with 
HER2-positive, 
early stage breast 
cancer who are 
positive for human 
leukocyte antigen 
(HLA)-A2 and/or 
HLA-A3 

Although many patients with early stage breast cancer achieve remission after 
1st-line chemotherapy, a significant proportion eventually have disease 
recurrence. Although some patients undergo maintenance therapy with 
trastuzumab, only patients whose tumors express high levels of HER2 are 
eligible for this therapy. Nelipepimut-S (NeuVaxÊ) is a therapeutic cancer 
vaccine that combines an HER2-derived peptide (E75) with the immune 
stimulant granulocyte macrophage colony-stimulating factor. The vaccine is 
designed to induce a cytotoxic T-cell response against cells expressing HER2. 
NeuVax is under study as maintenance therapy for disease-free patients 
whose tumors expressed low levels of the HER2 protein. It is administered by 
intradermal injection, monthly for 6 months, then once every 6 months as 
maintenance therapy. 
 
Galena Biopharma, Portland, OR 
 
Phase III trial (PRESENT) ongoing under FDA special protocol assessment; 
phase II trial ongoing for combination therapy with trastuzumab 

Chemotherapy with 1 
or more of the 
following: 
Alkylating agents (e.g., 
cyclophosphamide) 
Anthracyclines (e.g., 
doxorubicin) 
Antimetabolites (e.g., 
fluorouracil, 
gemcitabine, 
pemetrexed) 
HER2-targeted 
antibodies (e.g., ado-
trastuzumab 
emtansine, 
pertuzumab, 
trastuzumab) 
HER2-targeted kinase 
tyrosine inhibitors 
(e.g., afatinib, 
lapatinib) 
Taxanes (e.g., 
docetaxel, nab-
paclitaxel, paclitaxel) 
Vinca alkaloid (e.g., 
vinorelbine)  

Increased overall 
survival 
Increased progression-
free survival  
Improved quality of life 
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Nintedanib (Vargatef) 
for treatment of 
colorectal cancer 

Patients with 
metastatic 
colorectal cancer 
(mCRC) whose 
disease has 
progressed after 
receiving standard 
1st-line treatment 

Although many patients have mCRC that responds to 1st-line chemotherapy, 
disease ultimately progresses in the vast majority of patients. 2nd-line 
treatments for mCRC are of limited efficacy, and the median overall survival of 
these patients is less than 1 year. Nintedanib (VargatefÊ) is a tyrosine kinase 
inhibitor that has activity against vascular endothelial growth factor receptor, 
platelet-derived growth factor receptor, and fibroblast growth factor receptor 
tyrosine kinases, which regulate tumor growth and angiogenesis. In clinical 
trials, nintedanib is being tested as an adjunct to conventional 2nd-line 
therapies (i.e., pemetrexed, docetaxel). Nintedanib is administered as an oral 
tablet, twice daily.  
 
Boehringer Ingelheim GmbH, Ingelheim, Germany 
 
Phase III trial (LUME Colon 1) ongoing 

Chemotherapy with 1 
or more of the 
following: 
Angiogenesis 
inhibitors (e.g., 
bevacizumab 
[ramucirumab; in 
development]) 
Antimetabolites (e.g., 
5-fluorouracil, 
capecitabine) 
EGFR antibodies (e.g., 
cetuximab, 
panitumumab) 
FOLFIRI (leucovorin, 
5-fluorouracil, 
irinotecan) 
FOLFOX (leucovorin, 
5-fluorouracil, 
oxaliplatin) 
Multikinase inhibitors 
(e.g., regorafenib) 
Platinum-based agents 
(e.g., oxaliplatin) 
Topoisomerase 
inhibitors (e.g., 
irinotecan) 

Increased overall 
survival 
Increased progression-
free survival 
Improved quality of life 
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Nintedanib (Vargatef) 
for treatment-
refractory nonsmall 
cell lung cancer 

Patients with 
nonsmall cell lung 
cancer (NSCLC) 
whose disease has 
progressed during 
or after 1st-line 
systemic 
chemotherapy 

The 5-year survival rate for patients in whom NSCLC has been diagnosed is 
less than 15%, and patients whose disease progresses after 1st-line 
chemotherapy have few treatment options. Nintedanib (Vargatef) is a tyrosine 
kinase inhibitor that has activity against vascular endothelial growth factor 
receptor, platelet-derived growth factor receptor, and fibroblast growth factor 
receptor tyrosine kinases, which regulate tumor growth and angiogenesis. In 
late-phase clinical trials, nintedanib is being tested as an adjunct to 
conventional 2nd-line therapies (i.e., pemetrexed, docetaxel). Nintedanib is 
administered as an oral tablet, twice daily.  
  
Boehringer Ingelheim GmbH, Ingelheim, Germany 
  
Phase III trials (LUME-Lung 1 and LUME-Lung 2) ongoing; Nov 2014, the 
European Commission approved nintedanib for treating NSCLC after 1st-line 
chemotherapy 

Chemotherapy with 1 
or more of the 
following: 
ALK inhibitors if ALK-

mutant (e.g., ceritinib, 
crizotinib) 
Angiogenesis 
inhibitors (e.g., 
bevacizumab, 
ramucirumab) 
Anthracyclines (e.g., 
doxorubicin) 
Antimetabolites (e.g., 
pemetrexed, 
gemcitabine) 
EGFR inhibitors if 
EGFR-mutant (e.g., 

afatinib, erlotinib) 
PD-1 antibodies (e.g., 
nivolumab, 
pembrolizumab) 
Platinum-based agents 
(e.g., carboplatin, 
cisplatin) 
Taxanes (e.g., 
docetaxel, nab-
paclitaxel, paclitaxel) 
Vinca alkaloids (e.g., 
vinblastine, 
vinorelbine) 

Increased overall 
survival  
Increased progression-
free survival  
Improved quality of life 
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Niraparib for 
treatment of ovarian, 
fallopian tube, or 
primary peritoneal 
cancer 

Patients in whom 
platinum-sensitive, 
high-grade serous 
ovarian, fallopian 
tube, or primary 
peritoneal cancer 
has been 
diagnosed  

Patients in whom advanced ovarian, fallopian tube, or primary peritoneal 
cancer has been diagnosed often have recurrent disease and poor prognosis. 
Niraparib is a small-molecule drug intended to inhibit poly-ADP ribose 
polymerase (PARP), which is an important enzyme in a DNA-repair pathway. 
Investigators have observed that tumor cells are particularly sensitive to PARP 
inhibition. In clinical trials, niraparib (MK-4827) is being tested in the 
maintenance setting after 2 rounds of treatment with a platinum-based 
chemotherapy. In these trials, niraparib is administered daily, orally, at a dose 
of 300 mg. 
 
TESARO, Inc., Waltham, MA 
 
Phase III trial (NOVA) ongoing 

Chemotherapy with 1 
or more of the 
following: 
Angiogenesis 
inhibitors (e.g., 
bevacizumab) 
Anthracyclines (e.g., 
doxorubicin) 
Antimetabolites (e.g., 
pemetrexed, 
gemcitabine) 
PARP inhibitors if 
BRCA1/2-mutant (e.g., 

olaparib) 
Platinum-based agents 
(e.g., carboplatin, 
cisplatin) 
Taxanes (e.g., 
docetaxel, nab-
paclitaxel, paclitaxel) 
Topoisomerase 
inhibitors (e.g., 
etoposide, doxorubicin 
HCl liposome injection, 
topotecan) 

Increased overall 
survival 
Increased progression-
free survival 
Improved quality of life 
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Niraparib for 
treatment-refractory 
BRCA-positive breast 
cancer 

Patients with BRCA 
mutationïpositive, 
HER2-negative, 
platinum-sensitive, 
locally advanced or 
metastatic breast 
cancer; hormone 
receptorïpositive 
breast cancer must 
be refractory to 
endocrine 
treatment 

Patients with treatment-resistant, BRCA mutationïpositive, advanced breast 
cancer have a poor prognosis, and better therapy options are needed. 
Niraparib (MK-4827) is a small-molecule drug intended to inhibit poly-ADP 
ribose polymerase (PARP), which is an important enzyme in the DNA-repair 
pathway. Investigators have observed that tumor cells are particularly 
sensitive to PARP inhibition, and sensitivity to PARP inhibition is thought to be 
dependent on loss of BRCA function. In clinical trials, niraparib is being tested 
in patients after treatment with anthracycline and taxane chemotherapy. In 
these trials, niraparib is administered daily, orally, at a dose of 300 mg.  
 
TESARO, Inc., Waltham, MA 
 
Phase III trial (BRAVO) ongoing 

Chemotherapy with 1 
or more of the 
following:  
Alkylating agents (e.g., 
cyclophosphamide) 
Anthracyclines (e.g., 
doxorubicin) 
Antimetabolites (e.g., 
fluorouracil, 
gemcitabine) 
PARP inhibitors (e.g., 
BMN 673, olaparib, 
veliparib [in 
development]) 
Taxanes (e.g., 
docetaxel, paclitaxel)  

Increased overall 
survival 
Increased progression-
free survival 
Improved quality of life 
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Nivolumab (Opdivo) 
for treatment of 
advanced melanoma 

Patients in whom 
advanced 
melanoma has 
been diagnosed 

Clinical trials with the immune checkpoint inhibitor ipilimumab (Yervoy®) have 
demonstrated the potential of immune therapies in melanoma. However, 
ipilimumab has a relatively low response rate, and the prognosis for patients 

with advanced melanoma remains poor. Nivolumab (Opdivo®) is a fully human 

monoclonal antibody that targets an immune-checkpoint pathway distinct from 
that of ipilimumab. Nivolumab purportedly blocks the programmed death-1 
(PD-1) co-inhibitory receptor expressed by activated T cells. The activity of 
this pathway has been shown to limit T cell activation; therefore, blocking its 
activity may enhance the bodyôs immune response, potentially overcoming 
immune tolerance to melanoma. This agent is being tested in patients with 
unresectable, advanced melanomas and in patients whose disease has 
progressed after anti-CTLA-4 therapy. In clinical trials, nivolumab is 
administered intravenously, 3 mg/kg, once every 2 weeks. 
  
Bristol-Myers Squibb, New York, NY 
  
Phase III trials (CheckMate 037, CheckMate 066, and CheckMate 067) 
ongoing in several treatment settings as monotherapy and combination 
therapy with ipilimumab; Sept 2015, FDA approved nivolumab in combination 
with ipilimumab for treating metastatic melanoma bearing wild-type BRAF; 
May 2015, FDA accepted supplemental biologics license application for 
nivolumab as 1st-line treatment for melanoma; Dec 2014, FDA approved 
nivolumab under its accelerated approval program for treating patients who 
have unresectable or metastatic melanoma that has progressed after 1st-line 
treatment  

Chemotherapy with 1 
or more of the 
following: 
Alkylating agents (e.g., 
dacarbazine, 
temozolomide) 
B-RAF inhibitors (e.g., 
dabrafenib, 
vemurafenib) 
Immunotherapy (e.g., 
ipilimumab, 
pembrolizumab) 
MEK inhibitors (e.g., 
trametinib 
[cobimetinib; in 
development]) 
Platinum-based agents 
(e.g., carboplatin) 
Taxane agents (e.g., 
paclitaxel) 

Increased overall 
survival 
Increased progression-
free survival 
Improved quality of life 
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Nivolumab (Opdivo) 
for treatment of 
advanced nonsmall 
cell lung cancer 

Patients with 
platinum-resistant 
advanced or 
metastatic 
nonsmall cell lung 
cancer (NSCLC)  

Patients with squamous or nonsquamous NSCLC whose disease has 
progressed after 1st-line platinum-based chemotherapy have few treatment 
options and a poor prognosis. A hallmark of cancer is its ability to evade an 
immune response. Nivolumab (Opdivo®) is a novel therapeutic that is intended 
to prevent immune tolerance of tumor cells. The drugôs target is the 
programmed death-1 (PD-1) pathway, which acts as an immune checkpoint 
that downregulates T-cell activity. Nivolumab is a monoclonal antibody specific 
for the PD-1 receptor that purportedly blocks activation of this pathway. In 
trials, nivolumab is administered as a 3 mg/kg intravenous infusion, once 
every 2 weeks. 
  
Bristol-Myers Squibb, New York, NY 
  
Phase III trials (CheckMate 017, CheckMate 026, CheckMate 057, and 
CheckMate 153) ongoing; Oct 2015, FDA approved for treating nonsquamous 
NSCLC regardless of PD-L1 status; Mar 2015, FDA approved for treating 
advanced squamous NSCLC that is unresponsive to chemotherapy; FDA had 
earlier granted fast-track status 

Chemotherapy with 1 
or more of the 
following: 
ALK inhibitors if ALK-

mutant (e.g., ceritinib, 
crizotinib) 
Angiogenesis 
inhibitors (e.g., 
bevacizumab, 
ramucirumab) 
Anthracyclines (e.g., 
doxorubicin) 
Antimetabolites (e.g., 
pemetrexed, 
gemcitabine) 
EGFR inhibitors if 
EGFR-mutant (e.g., 

afatinib, erlotinib) 
PD-1 antibodies (e.g., 
pembrolizumab) 
Platinum-based agents 
(e.g., carboplatin, 
cisplatin) 
Taxanes (e.g., 
docetaxel, nab-
paclitaxel, paclitaxel) 
Vinca alkaloids (e.g., 
vinblastine, 
vinorelbine) 

Increased overall 
survival 
Increased progression-
free survival 
Improved quality of life 
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Nivolumab (Opdivo) 
for treatment of 
advanced renal cell 
carcinoma 

Patients with 
advanced or 
metastatic clear 
cell renal cell 
carcinoma (ccRCC) 
who have 
undergone 
treatment with at 
least 1 
antiangiogenic 
kinase inhibitor 

Patients with advanced renal cell carcinoma whose disease has progressed 
after 1st-line treatment with a tyrosine kinase inhibitor have few treatment 
options and a poor prognosis. A hallmark of cancer is its ability to evade an 
immune response. Nivolumab (Opdivo®) is a novel therapeutic that is intended 
to prevent immune tolerance of tumor cells. The drug targets the programmed 
death-1 (PD-1) pathway, which acts as an immune checkpoint that 
downregulates T-cell activity. Nivolumab is a monoclonal antibody specific for 
the PD-1 receptor that purportedly blocks activation of this pathway. 
Nivolumab is administered as a 3 mg/kg intravenous infusion, once every 2 
weeks. 
 
Bristol-Myers Squibb, New York, NY 
  
Phase III trials (CheckMate 025 and CheckMate 214) ongoing; FDA granted 
fast-track and breakthrough therapy statuses 

Chemotherapy with 1 
or more of the 
following: 
Angiogenesis 
inhibitors (e.g., 
bevacizumab 
[ramucirumab; in 
development]) 
Antimetabolites (e.g., 
pemetrexed, 
gemcitabine) 
Immunotherapy (e.g., 
interferon-alpha , 
interleukin-2) 
mTOR inhibitors (e.g., 
everolimus, 
temsirolimus) 
Multikinase inhibitors 
(e.g., axitinib, 
pazopanib, sorafenib, 
sunitinib) 

Increased overall 
survival 
Increased progression-
free survival 
Improved quality of life 
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Nivolumab (Opdivo) 
for treatment of head 
and neck carcinoma 

Patients in whom 
head and neck 
cancer has been 
diagnosed 

Advanced head and neck cancer has a poor prognosis and high recurrence 
rate, suggesting the need for novel treatment options. A hallmark of cancer is 
its ability to evade an immune response. Nivolumab (Opdivo®) is a novel 
therapeutic intended to prevent immune tolerance of tumor cells. The drugôs 
target is the programmed death-1 (PD-1) pathway, which acts as an immune 
checkpoint that downregulates T-cell activity. Nivolumab is a monoclonal 
antibody specific for the PD-1 receptor that purportedly blocks activation of 
this pathway. Nivolumab is administered as a 3 mg/kg intravenous infusion, 
once every 2 weeks. 
 
Bristol-Myers Squibb, New York, NY 
 
Phase III trials (CheckMate 141 and ONO-4538-24) ongoing 

Chemoradiation 
Surgical resection 
Chemotherapy with 1 
or more of the 
following: 
Alkylating agents (e.g., 
ifosfamide) 
Antimetabolites (e.g., 
5-fluorouracil, 
gemcitabine, 
methotrexate) 
Cytoprotective agents 
(e.g., bleomycin) 
EGFR inhibitor (e.g., 
cetuximab) 
Immunotherapy (e.g., 
durvalumab, 
pembrolizumab [in 
development]) 
Platinum-based drugs 
(e.g., cisplatin) 
Oncolytic virus (e.g., 
Reolysin® [in 
development]) 
Taxanes (e.g., 
docetaxel, paclitaxel) 
Tyrosine kinase 
inhibitors (e.g., 
lenvatinib, sorafenib) 
Vinca alkaloid (e.g., 
vinorelbine) 

Increased overall 
survival 
Increased progression-
free survival 
Improved quality of life 
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Nivolumab (Opdivo) 
for treatment of 
Hodgkinôs lymphoma 

Patients with 
Hodgkinôs 
lymphoma who 
have been treated 
with autologous 
stem cell transplant 
and brentuximab 
vedotin 

Patients with Hodgkinôs lymphoma that has progressed after autologous stem 
cell transplant and treatment with brentuximab vedotin have exhausted 
standard treatment options and have a poor prognosis. A hallmark of cancer is 
its ability to evade an immune response. Nivolumab (Opdivo®) is a novel 
therapeutic that is intended to prevent immune tolerance of tumor cells. The 
drugôs target is the programmed death-1 (PD-1) pathway, which acts as an 
immune checkpoint that downregulates T-cell activity. Nivolumab is a 
monoclonal antibody specific for the PD-1 receptor that purportedly blocks 
activation of this pathway. In trials, nivolumab is administered as a 3 mg/kg 
intravenous infusion, once every 2 weeks. 
 
Bristol-Meyers Squibb, New York, NY 
 
Phase II trial ongoing; FDA granted breakthrough therapy status 

No standard therapy 
exists for this patient 
population 

Increased overall 
survival  
Increased progression-
free survival 
Improved quality of life 

Nivolumab (Opdivo) 
for treatment of small 
cell lung cancer 

Patients with small 
cell lung cancer 
(SCLC) that has 
progressed after 
1st-line treatment 
with platinum-
based doublet 
chemotherapy or 
chemoradiation 

SCLC is an aggressive lung cancer that spreads rapidly to adjacent lymph 
nodes and distal organs. Each year, about 34,000 cases are reported in the 
U.S., and it has a very poor prognosis compared with other types of lung 
cancer. The 5-year survival rate is less than 5%. No therapeutic advances 
have been achieved against SCLC in 25 years, with topotecan being the only 
treatment option in the 2nd-line setting. A hallmark of cancer is its ability to 
evade an immune response. Nivolumab (Opdivo®) is a novel therapeutic that 
is intended to prevent immune tolerance of tumor cells. The drugôs target is 
the programmed death-1 (PD-1) pathway, which acts as an immune 
checkpoint that downregulates T-cell activity. Nivolumab is a monoclonal 
antibody specific for the PD-1 receptor that purportedly blocks activation of 
this pathway. In most phase III trials, nivolumab is administered as an 
intravenous infusion, 3 mg/kg, once every 2 weeks. However, the dosage for 
treating SCLC has not been disclosed. 
 
Bristol-Myers Squibb, New York, NY 
 
Phase III trials (CheckMate 331 and 451) ongoing; FDA approved nivolumab 
for treating melanoma and nonsmall cell lung cancer  

Chemoradiation 
therapy 
Platinum-based agents 
(e.g., carboplatin, 
cisplatin) 
Topoisomerase 
inhibitors (e.g., 
etoposide, topotecan) 

Increased overall 
survival 
Increased progression-
free survival 
Improved quality of life 
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Nucleoside analogue 
(RX-3117) for 
treatment of 
pancreatic cancer 

Patients with 
gemcitabine-
resistant pancreatic 
cancer 

Only about 5% of patients with pancreatic cancer respond to the standard of 
care (gemcitabine chemotherapy), and the prognosis for these patients is 
poor. RX-3117 is an inactive nucleoside analogue that can inhibit DNA and 
RNA synthesis when it is phosphorylated by the enzyme uridine cytidine 
kinase (UCK), which leads to apoptotic cell death of tumor cells. Although 
UCK is overexpressed in multiple human tumors (e.g., pancreatic, nonsmall 
cell lung, breast, ovarian cancers), it has a scant presence in normal tissues, 
so targeting it could improve safety and efficacy in patients who have cancer. 
In clinical trials, patients will undergo 8 cycles of an undetermined dose of RX-
3117 taken orally, 3 times a week, for 3 weeks followed by a week of rest. 
 
Rexahn Pharmaceuticals, Inc., Rockville, MD 
 
Phase Ib trial ongoing; FDA granted orphan drug status 

Chemotherapy with 1 
or more of the 
following: 
Antimetabolites (e.g., 
5-fluorouracil, 
capecitabine, 
gemcitabine) 
Folic acid derivatives 
(e.g., leucovorin) 
Multikinase inhibitors 
(e.g., erlotinib) 
Platinum-based agents 
(e.g., cisplatin, 
oxaliplatin) 
Taxanes (e.g., 
docetaxel, nab-
paclitaxel, paclitaxel) 

Increased overall 
survival 
Increased progression-
free survival 
Improved quality of life 

Obinutuzumab 
(Gazyva) for 
treatment of indolent 
non-Hodgkinôs 
lymphoma 

Patients with 
indolent non-
Hodgkinôs 
lymphoma (NHL) 
(e.g., follicular 
lymphoma) whose 
disease is 
refractory to 
rituximab-
containing therapy 

Indolent NHLs are B-cell malignancies that typically progress slowly; however, 
they are seldom cured by chemotherapy and patientsô disease frequently 
develops treatment resistance. For several years, the CD20-specific 
monoclonal antibody rituximab has been used to target such malignancies. 
Rituximab is thought to act through a process of antibody-dependent cell-
mediated cytotoxicity (ADCC). Obinutuzumab (GazyvaÊ) is a next-generation 
CD20-specific monoclonal antibody that has been glycoengineered to improve 
its ADCC- inducing activity. In a phase III trial in patients with rituximab-
refractory indolent NHL, obinutuzumab is being used in combination with 
bendamustine. Obinutuzumab is administered intravenously. 
 
Genentech subsidiary of F. Hoffman La-Roche, Ltd., Basel, Switzerland 
 
Phase III pivotal GADOLIN trial halted Feb 2015 for meeting primary endpoint 
early; other phase III trials ongoing 

Bendamustine 
Fludarabine 
Idelalisib 
Lenalidomide 
Ofatumumab 

Increased overall 
survival 
Increased progression-
free survival 
Improved quality of life 
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Topic Title Potential Patient 
Population 

Intervention 
Developer/Manufacturer(s) 

Phase of Development 

Potential 
Comparators 

Potential Health 
or Other Impacts 

Off-label maraviroc 
(Selzentry) for 
prevention of graft-
versus-host disease 

Patients at high risk 
of developing graft-
versus-host 
disease (GVHD) 
after undergoing 
allogeneic stem cell 
transplantation  

About 50% of patients undergoing allogeneic stem cell transplantation 
develop GVHD, a condition in which donor cells in an allogeneic 
hematopoietic stem cell transplant mount an immune response against 
recipient tissues. Patients with acute GVHD typically exhibit damage to the 
skin, liver, and gastrointestinal tract, and GVHD is lethal in up to 80% of 
patients with severe forms of the disease. Prophylactic treatments for GVHD 
target donor immune cells in a way that may delay immune system 
reconstitution and/or limit graft-versus-tumor immune responses. A potential 
molecular target in GVHD is chemokine (C-C motif) receptor 5 (CCR5), which 
has been shown to play a role in the pathogenesis of GVHD by promoting 
lymphocyte recruitment to the involved tissues. Maraviroc (Selzentry®) is a 
CCR5 antagonist that may limit lymphocyte recruitment to target tissues, 
potentially limiting the extent of recipient tissue damage. In clinical trials, 
maraviroc is administered at an oral dose of 300 mg, daily, in combination with 
standard GVHD prophylaxis.  
  
University of Pennsylvania, Philadelphia 
  
Phase II trial ongoing; FDA approved in 2007 for treating HIV; marketed by 
Pfizer, Inc. (New York, NY), but the manufacturer does not appear to be 
seeking a labeled indication for this use  

Methotrexate 
Tacrolimus 

Reduced rate of acute 
GVHD 
Increased overall 
survival 
Improved quality of life 

Off-label metformin 
for treatment of 
breast cancer 

Patients in whom 
breast cancer has 
been diagnosed 

An estimated 233,000 new cases of invasive breast cancer are diagnosed 
each year in the U.S., and an estimated 40,000 individuals will die of the 
disease. Retrospective studies of patients with diabetes taking metformin, 
preclinical studies of in vitro cell lines, and in vivo cancer models have 
demonstrated that metformin may have antineoplastic properties. Metformin 
may exert its effects by activating AMP-activated protein kinase, which 
functions to limit downstream components of the mTOR pathway. Additionally, 
metforminôs actions in reducing circulating insulin levels may be antineoplastic 
because of the potential growth-stimulating activity of insulin. Metformin is 
being studied in multiple breast cancer settings and could represent a novel 
treatment with a relatively low side-effect profile. 
 
National Cancer Institute, Bethesda, MD, and other academic institutions 
 
Phase II trials ongoing in neoadjuvant setting; phase III trial ongoing in 
adjuvant setting to prevent recurrence; phase II trial for preventing primary 
breast cancer in obese women; phase I/II trials ongoing in metastatic disease; 
phase II/III trials ongoing of metformin in combination with other chemotherapy 
agents 

Chemotherapy with 1 
or more of the 
following: 
Alkylating agents (e.g., 
cyclophosphamide) 
Anthracyclines (e.g., 
doxorubicin) 
Antimetabolites (e.g., 
fluorouracil, 
gemcitabine) 
PARP inhibitors (e.g., 
BMN 673, niraparib, 
olaparib [in 
development]) 
PD-1 antibodies (e.g., 
pembrolizumab [in 
development]) 
Taxanes (e.g., 
docetaxel, paclitaxel) 

Increased overall 
survival 
Increased progression-
free survival 
Improved quality of life 
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Phase of Development 

Potential 
Comparators 

Potential Health 
or Other Impacts 

Off-label vemurafenib 
for treatment of hairy 
cell leukemia 

Patients with hairy 
cell leukemia that is 
not responsive to 
purine analogue 
therapy 

Hairy cell leukemia is a rare chronic leukemia. Treatment with purine 
analogues (e.g., cladribine) achieves high rates of complete remission; 
however, approximately 30% to 40% of patients experience disease relapse 
and patients whose disease exhibits nonresponsiveness to purine analogues 
have few treatment options. Researchers have discovered that the vast 
majority of hairy cell leukemia cases harbors an activating mutation in the 
gene encoding the B-RAF oncogene. Mutated B-RAF is thought to act as a 
driver of carcinogenesis, and treatment of other malignancies that harbor B-
RAF mutations (e.g., melanoma) using inhibitors of B-RAF has demonstrated 
therapeutic benefit. Therefore, researchers have investigated whether the B-
RAF inhibitor vemurafenib may be of therapeutic benefit in patients with hairy 
cell leukemia. In treating hairy cell leukemia, vemurafenib is administered 
orally, 960 mg, once daily. 
 
Cancer centers including: Memorial Sloan Kettering Cancer Center, New 
York, NY; Dana-Farber Cancer Institute, Boston, MA; Institute of Hematology, 
University of Perugia, Perugia, Italy 
 
Phase II trial ongoing 

Interferon-alpha 
Rituximab 

Increased overall 
survival 
Increased progression-
free survival 
Improved quality of life 

Olaparib (Lynparza) 
for treatment of 
BRCA-mutated 
breast cancer 

Patients with 
nonmetastatic, 
invasive, triple-
negative breast 
cancer who have 
mutations in the 
BRCA1 or BRCA2 
genes (adjuvant 
treatment) 
Patients with 
metastatic breast 
cancer with 
germline mutations 
in the BRCA1 or 
BRCA2 genes 
(metastatic 
treatment) 

Improved treatment options are needed for patients with advanced BRCA 

mutationïpositive breast cancers that have recurred or progressed after 
chemotherapy. Olaparib (LynparzaÊ) is a novel, small-molecule drug intended 
to inhibit poly (ADP-ribose) polymerase (PARP), which functions in a DNA-
repair pathway; no PARP inhibitors are FDA approved. Investigators have 
observed that cancers are often deficient in a 2nd DNA repair pathway, and 
they hypothesize that loss of both types of DNA repair results in cancer cell 
lethality in response to DNA damage. Olaparib (AZD-2281) is being tested in 
clinical trials as a maintenance therapy for patients with BRCA mutationï

positive breast cancer after treatment with a platinum-based chemotherapy 
and as a treatment for metastatic BRCA mutationïpositive breast cancer. In 
clinical trials, olaparib is administered orally, 300 mg, twice daily. 
 
AstraZeneca, London, UK 
 
Phase III trials (OlympiA and OlympiAD) ongoing 

Chemotherapy with 1 
or more of the 
following:  
Alkylating agents (e.g., 
cyclophosphamide) 
Anthracyclines (e.g., 
doxorubicin) 
Antimetabolites (e.g., 
fluorouracil, 
gemcitabine) 
PARP inhibitors (e.g., 
BMN 673, niraparib, 
veliparib [in 
development]) 
Taxanes (e.g., 
docetaxel, paclitaxel) 

Increased overall 
survival 
Increased progression-
free survival 
Improved quality of life 
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Olaparib (Lynparza) 
for treatment of 
gBRCA-mutated 
pancreatic cancer 

Patients with 
germline BRCA1- 
or BRCA2-mutation 
metastatic 
pancreatic cancer 
who are receiving 
1st-line platinum-
based 
chemotherapy and 
whose disease has 
not progressed 
during treatment 

Only about 5% of patients with pancreatic cancer respond to the standard of 
care (gemcitabine chemotherapy), and the prognosis for these patients is 
poor. Olaparib (LynparzaÊ) is a novel, small-molecule drug intended to inhibit 
poly (ADP-ribose) polymerase (PARP), which functions in a DNA-repair 
pathway; no PARP inhibitors are FDA approved. Investigators have observed 
that cancers are often deficient in a 2nd DNA repair pathway, and they 
hypothesize that loss of both types of DNA repair results in cancer cell lethality 
in response to DNA damage. In clinical trials, olaparib is administered orally, 
300 mg, twice daily. 
 
AstraZeneca, London, UK 
 
Phase III trial (POLO) registered 

Chemotherapy with 1 
or more of the 
following: 
Antimetabolites (e.g., 
5-fluorouracil, 
capecitabine, 
gemcitabine) 
Folic acid derivatives 
(e.g., leucovorin) 
Multikinase inhibitors 
(e.g., erlotinib) 
Platinum-based agents 
(e.g., cisplatin, 
oxaliplatin) 
Taxanes (e.g., 
docetaxel, nab-
paclitaxel, paclitaxel) 

Increased overall 
survival 
Increased progression-
free survival 
Improved quality of life 

Olaparib (Lynparza) 
for treatment of 
ovarian cancer 

Patients with 
BRCA-mutated 
ovarian cancer who 
have had a 
complete or partial 
response to 
platinum-based 
cytotoxic therapy 

Patients with advanced ovarian cancer often have recurrent disease and a 

poor prognosis. Olaparib (LynparzaÊ) is a novel, small-molecule drug 

intended to inhibit PARP, which functions in a DNA repair pathway; no PARP 
inhibitors are available on the market. It has been observed that cancers are 
often deficient in a 2nd DNA repair pathway, and loss of both types of DNA 
repair is hypothesized to result in cancer cell lethality in response to DNA 
damage. Olaparib is being tested in clinical trials as a maintenance therapy for 
patients with BRCA mutation, after treatment with a platinum-based 

chemotherapy. In clinical trials, it is administered at a dosage of 300 mg, 
orally, twice daily.  
 
AstraZeneca, London, UK 
 
Phase III trials (SOLO1, SOLO2, SOLO3, and COCOS) ongoing; Dec 2014, 
FDA approved olaparib as monotherapy for patients with germline BRCAï
mutated advanced ovarian cancer, after 3 or more chemotherapy regimens; 
earlier, FDA had granted orphan drug status 

Chemotherapy with 1 
or more of the 
following: 
Angiogenesis 
inhibitors (e.g., 
bevacizumab) 
Anthracyclines (e.g., 
doxorubicin) 
Antimetabolites (e.g., 
pemetrexed, 
gemcitabine) 
Platinum-based agents 
(e.g., carboplatin, 
cisplatin) 
Taxanes (e.g., 
docetaxel, nab-
paclitaxel, paclitaxel) 
Topoisomerase 
inhibitors (e.g., 
etoposide, doxorubicin 
HCl liposome injection, 
topotecan) 

Increased overall 
survival 
Increased progression-
free survival 
Improved quality of life 
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Oncolytic reovirus 
(Reolysin) for 
treatment of 
advanced pancreatic 
cancer 

Patients in whom 
advanced 
pancreatic cancer 
has been 
diagnosed 

Only about 5% of patients with pancreatic cancer respond to the standard of 
care (gemcitabine chemotherapy), and the prognosis for these patients is 
poor. A need exists for therapeutic options for patients with recurrent 
pancreatic cancer after standard treatment. Oncolytic reovirus (Reolysin®) is 
intended to treat various cancers and cell proliferative disorders, including 
pancreatic cancer, for which no effective options are available. It has been 
shown to replicate in cells that have activated RAS; activated RAS is seen in 
90% of pancreatic cancers. In clinical trials, Reolysin is administered 
intravenously on days 1, 2, 8, and 9 of a 21-day cycle in combination with 
gemcitabine. 
 
Oncolytics Biotech, Inc., Calgary, Alberta, Canada 
 
Phase II trials (REO 017 and NCI-8601) ongoing; Feb 2015, FDA granted 
orphan drug status as 1st-line treatment for pancreatic cancer 

Chemotherapy with 1 
or more of the 
following: 
Antimetabolites (e.g., 
5-fluorouracil, 
capecitabine, 
gemcitabine) 
Folic acid derivatives 
(e.g., leucovorin) 
Multikinase inhibitors 
(e.g., erlotinib) 
Platinum-based agents 
(e.g., cisplatin, 
oxaliplatin) 
Taxanes (e.g., 
docetaxel, nab-
paclitaxel, paclitaxel) 

Increased overall 
survival 
Increased progression-
free survival 
Improved quality of life 
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Oncolytic reovirus 
(Reolysin) for 
treatment of head 
and neck cancer 

Patients with 
recurrent or 
metastatic head 
and neck cancers 

Advanced head and neck cancer has a poor prognosis and high recurrence 
rate, suggesting the need for novel treatment options. Reolysin® is an 
oncolytic reovirus being developed to treat various cancer and cell proliferative 
disorders. It replicates in cells that have activated RAS, which may play a role 
in more than 2/3 of all cancers. In a phase III trial, Reolysin was given to 
patients with squamous cell carcinoma of the head and neck in the 2nd-line 
treatment setting after 1st-line treatment with a platinum-based chemotherapy. 
In this trial, Reolysin was administered in combination with paclitaxel and 
carboplatin and compared to chemotherapy alone. 
 
Oncolytics Biotech, Inc., Calgary, Alberta, Canada 
 
Phase III trial (REO 018) completed; company intends to seek FDA approval 
for randomized, follow-on phase III trial for recurrent head and neck cancers; 
Apr 2015, FDA granted orphan drug status for malignant glioma and in May 
2015, for gastric cancer 

Chemoradiation 
Surgical resection 
Combination or 
monotherapy regimens 
including: 
Alkylating agents (e.g., 
ifosfamide) 
Antimetabolites (e.g., 
5-fluorouracil, 
gemcitabine, 
methotrexate) 
Cytoprotective agents 
(e.g., bleomycin) 
EGFR inhibitor (e.g., 
cetuximab) 
Immunotherapy (e.g, 
durvalumab, 
nivolumab, 
pembrolizumab [in 
development]) 
Platinum-based drugs 
(e.g., cisplatin) 
Taxanes (e.g., 
docetaxel, paclitaxel) 
Tyrosine kinase 
inhibitors (e.g., 
lenvatinib, sorafenib) 
Vinca alkaloids (e.g., 
vinorelbine) 

Increased overall 
survival 
Increased progression-
free survival 
Improved quality of life 
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Oncolytic reovirus 
(Reolysin) for 
treatment of ovarian 
epithelial, primary 
peritoneal, or 
fallopian tube cancer 

Patients in whom 
recurrent or 
persistent ovarian, 
fallopian tube, or 
primary peritoneal 
cancer has been 
diagnosed 

Ovarian, fallopian tube, or primary peritoneal cancer frequently recurs after 
initial treatment, and recurrence is associated with poor outcomes. Reolysin® 
is a formulation of oncolytic reovirus being developed for treating various 
cancers and cell proliferative disorders. It has been shown to replicate 
specifically in cells that have activated RAS; activating mutations of RAS and 
its upstream elements may play a role in more than 2/3 of all human cancers, 
including most metastatic disease. In clinical trials, Reolysin is administered to 
patients intravenously on days 1ï5 of a 28-day cycle. 
 
Oncolytics Biotech, Inc., Calgary, Alberta, Canada 
 
Phase I/II trial (OSU-07022) and phase II trial (GOG186H) ongoing; FDA 
granted orphan drug status in Feb 2015 for treating ovarian cancer and in Mar 
2015 for treating peritoneal and fallopian tube cancer 

Chemotherapy with 1 
or more of the 
following: 
Angiogenesis 
inhibitors (e.g., 
bevacizumab) 
Anthracyclines (e.g., 
doxorubicin) 
Antimetabolites (e.g., 
pemetrexed, 
gemcitabine) 
PARP inhibitors if 
BRCA1/2-mutant (e.g., 

olaparib) 
Platinum-based agents 
(e.g., carboplatin, 
cisplatin) 
Taxanes (e.g., 
docetaxel, nab-
paclitaxel, paclitaxel) 
Topoisomerase 
inhibitors (e.g., 
etoposide, doxorubicin 
HCl liposome injection, 
topotecan) 

Increased overall 
survival 
Increased progression-
free survival 
Improved quality of life 
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Oncolytic virus (DNX-
2401) for treatment 
of glioblastoma 

Patients with 
recurrent malignant 
gliomas, including 
glioblastoma 
multiforme (GBM) 
  

GBM can be difficult to treat and is often associated with a poor prognosis. In 
60% of patients, disease progresses after initial treatment; more effective 
treatments are needed. DNX-2401 is a recombinant adenovirus engineered to 
infect cells overexpressing the RGD integrin and selectively replicate in Rb-
deficient cells, 2 common alterations of GBM tumor cells. Purportedly, 
injecting DNX-2401 directly into the patientôs brain tumor could kill tumor cells 
without harming normal brain cells, potentially improving patient survival and 
decreasing cancer recurrence. In clinical trials, 1×107 viral particles are 
injected through a catheter to deliver DNX-2401 directly into the tumor. It is 
administered every 28 days as monotherapy or in combination with interferon 
gamma or temozolomide. 
 
DNAtrix, Inc., Houston, TX 
 
Phase I trials (TARGET-1, D24GMB, and unnamed) ongoing; phase II trial 
planned; FDA granted fast-track and orphan drug statuses 

Chemotherapy with 1 
or more of the 
following: 
Alkylating agents (e.g., 
carmustine, 
cyclophosphamide, 
lomustine, nitrosourea, 
procarbazine, 
temozolomide) 
Angiogenesis 
inhibitors (e.g., 
bevacizumab) 
Immunotherapeutics 
(e.g., DCVax-L, 
HSPPC-96, 
rindopepimut, SL-701 
[in development]) 
mTOR inhibitors (e.g., 
everolimus) 
PD-1 antibodies (e.g., 
nivolumab, 
pembrolizumab [in 
development]) 
Platinum-based drugs 
(e.g., carboplatin, 
cisplatin) 
Radiation therapy 
Vinca alkaloids (e.g., 
vincristine) 

Increased overall 
survival 
Increased progression-
free survival 
Improved quality of life 
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Oportuzumab 
monatox (Vicinium) 
for treatment of 
nonmuscle-invasive 
bladder cancer 

Patients with high-
grade nonmuscle-
invasive bladder 
cancer (NMIBC) 
that is refractory to 
bacillus Calmette-
Guérin (BCG) 
treatment 

NMIBC is the 6th most common cancer diagnosed. It accounts for 70% to 
80% of all bladder cancers and causes the deaths of about 16,000 patients in 
the U.S. each year. 1st-line therapy for NMIBC is BCG, which is not an 
effective treatmentðit has a 1-year failure rate of 50% and a 5-year failure 
rate of 90%. A need exists for novel therapies for treating NMIBC, and no new 
effective drugs have been approved in the past 25 years. Oportuzumab 
monatox (ViciniumÊ) is a recombinant fusion protein consisting of a single-
chain antibody fragment specific against the epithelial cell adhesion molecule 
(EpCAM) that is fused to a truncated form of Pseudomonas aeruginosaôs 

exotoxin A (ETA). Oportuzumab monatox targets tumor cells of epithelial 
origin by binding to overexpressed EpCAM and is then internalized. Once 
inside the cell, ETA dissociates from the antibody chain and exerts its 
cytotoxic activity. In clinical trials, 30 mg of oportuzumab monatox is instilled 
into the bladder via catheter. During the induction phase, patients are treated 
twice weekly for 6 weeks, then weekly for 6 weeks, and then in the 
maintenance phase, patients are treated every 2 weeks for 104 weeks. 
 
Viventia Bio, Inc., Winnipeg, Manitoba, Canada 
 
Phase III trial (VB4-845-02-IIIA) ongoing 

Surgery (cystectomy) 
Radiotherapy 
combined with 
chemotherapy with 1 
or more of the 
following: 
Antimetabolites (e.g., 
5-fluorouracil, 
gemcitabine) 
Platinum-based agents 
(e.g., cisplatin) 
Taxanes (e.g., 
paclitaxel) 

Increased overall 
survival 
Increased progression-
free survival 
Improved quality of life 

Opto-acoustic 
ultrasound imaging 
device (Imagio) for 
diagnostic breast 
imaging 

Patients with a 
suspicious breast 
mass 
  

Positive results from traditional breast screening approaches (e.g., 
mammography, self-breast exam) lead to expensive diagnostic imaging and 
breast biopsy in a large number of patients whose tumors are eventually 
diagnosed as benign. Additionally, for patients with dense breast tissue, 
mammographic screening may fail to detect some cancers. To address these 
issues, the ImagioÊ breast imaging system combines traditional ultrasound 
with opto-acoustic imaging to create a map of the vasculature in and around 
suspicious masses. This approach is centered on 2 hallmarks of cancerous 
lesions: enhanced angiogenesis and deoxygenation. Opto-acoustic imaging 
directs a short laser pulse into the target tissue, generating local tissue 
heating and expansion that causes ultrasonic pressure-waves to move 
through the tissue. These waves are detected by high-frequency pressure 
sensors to generate an opto-acoustic blood map that is projected on 
traditional ultrasound. In clinical trials, Imagio is used in diagnostic imaging 
procedures in patients with suspected breast lesions. 
 
Seno Medical Instruments, Inc., San Antonio, TX 
 
Unphased pivotal trial (PIONEER-01) ongoing; has European Union CE mark 

Breast biopsy 
Diagnostic breast MRI 
Diagnostic breast 
ultrasound 

Increased sensitivity 
and specificity 
Increased predictive 
values 
Fewer unnecessary 
followup procedures 
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Osimertinib 
(Tagrisso) for 
treatment of 
metastatic nonsmall 
cell lung cancer 

Patients with 
advanced, 
metastatic, 
epidermal growth 
factor receptor 
(EGFR) T790M 
mutationïpositive, 
nonsmall cell lung 
cancer (NSCLC) 
whose disease has 
progressed after 
treatment with an 
EGFR tyrosine 
kinase inhibitor 

EGFR-inhibitor treatments have improved outcomes for patients with EGFR 
mutationïpositive NSCLC relative to cytotoxic chemotherapy; however, EGFR 
inhibitors have limitations. First, NSCLC frequently develops resistance to 
EGFR inhibitors. This resistance is often mediated by a mutation in EGFR 

(T790M), which renders the kinase insensitive to available inhibitors. Second, 
EGFR inhibitors have activity against wild-type in addition to mutant EGFR, 
and inhibiting EGFR in cells that are not cancerous can lead to substantial 
toxicity. Osimertinib (AZD9291, TagrissoÊ) is a highly selective, irreversible 
inhibitor of both the activating sensitizing EGFR mutation and the activating 
resistance mutation, T790M, while sparing the activity of wild-type EGFR. 
Therefore, osimertinib can purportedly be used as treatment for patients 
whose disease has progressed during treatment with existing EGFR inhibitors. 
In clinical trials, osimertinib is administered orally, 80 mg, twice a day. 
 
AstraZeneca, London, UK 
 
Phase I/II trial (AURA), phase II trials (AURA2 and unnamed), and phase III 
trials (AURA3, ADAURA, FLAURA, and CAURAL) ongoing; FDA granted 
accelerated approval in November 2015 for mutation (T790M)-positive 
NSCLC that has worsened after EGFR-blocking therapy. A companion 
diagnostic test (cobas EGFR Mutation Test v2) to detect the T790M mutation 
was also approved. 
 

Chemotherapy with 1 
or more of the 
following: 
ALK inhibitors if ALK-

mutant (e.g., ceritinib, 
crizotinib) 
Angiogenesis 
inhibitors (e.g., 
bevacizumab, 
ramucirumab) 
Anthracyclines (e.g., 
doxorubicin) 
Antimetabolites (e.g., 
pemetrexed, 
gemcitabine) 
EGFR inhibitors if 
EGFR-mutant (e.g., 

afatinib, erlotinib) 
PD-1 antibodies (e.g., 
nivolumab, 
pembrolizumab) 
Platinum-based agents 
(e.g., carboplatin, 
cisplatin) 
Taxanes (e.g., 
docetaxel, nab-
paclitaxel, paclitaxel) 
Vinca alkaloids (e.g., 
vinblastine, 
vinorelbine) 

Increased overall 
survival 
Increased progression-
free survival 
Improved quality of life 
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Ovarian tissue 
cryopreservation for 
fertility preservation 
in women undergoing 
gonadotoxic cancer 
treatment 

Women undergoing 
gonadotoxic cancer 
treatment who wish 
to preserve fertility  

Because cancer treatments have improved, resulting in long-term survival, 
procedures for maintaining long-term quality of life are of increasing interest. 
Females (children or adults) who have undergone systemic chemotherapy or 
whole-body radiation therapy especially may wish to preserve their ability to 
have children. A new option involves ovarian tissue cryopreservation. Before 
the patient undergoes treatment, clinicians collect ovarian tissue in a 
laparoscopic procedure requiring general anesthesia. Collected tissue is 
prepared to withstand the freezing process, and is then cryopreserved until 
completion of cancer treatment. Upon remission, the tissue is transplanted 
back into the patient to restore normal hormonal cycling and, if successful, 
fertility.  
  
Research institutions including Weill Medical College of Cornell University, 
New York, NY, and Boston IVF, Boston, MA 
  
Several unphased trials ongoing; case series published of successful 
pregnancies and births 

Oocyte 
cryopreservation 
Ovarian suppression 
with gonadotropin 
releasing hormone 
analogues or 
antagonists 

Successful pregnancy 
Live birth 
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Paclitaxel-peptide 
drug conjugate 
(ANG1005) for 
treatment of 
glioblastoma 

Patients with 
recurrent, high-
grade glioma, 
which includes 
glioblastoma 
multiforme 

High-grade gliomas can be difficult to treat and are often associated with a 
poor prognosis. The 5-year survival rate is less than 5%. In about 60% of 
patients in remission, gliomas develop resistance to temozolomide, leaving 
them with limited treatment alternatives. A need exists for effective 
interventions when the disease recurs. ANG1005 is a novel peptide-taxel 
derivative that has paclitaxel conjugated to Angiopep-2. This peptide interacts 
with the low-density lipoprotein receptorïrelated protein 1 (LRP-1), which 
allows ANG1005 to cross the blood-brain barrier and target cancer cells that 
express LRP-1 on their surface. In a clinical trial, ANG1005 is administered to 

patients, intravenously, 650 mg/m2, once every 3 weeks. 

 
Angiochem, Montreal, Quebec, Canada 
 
Phase II trial (ANG1005-CLN03) ongoing; May 2014, FDA granted orphan 
drug status for treating glioma after granting fast-track status 

Chemotherapy with 1 
or more of the 
following: 
Alkylating agents (e.g., 
carmustine, 
cyclophosphamide, 
lomustine, nitrosourea, 
procarbazine, 
temozolomide) 
Angiogenesis 
inhibitors (e.g., 
bevacizumab) 
Immunotherapeutics 
(e.g., DCVax-L, 
HSPPC-96, 
rindopepimut [in 
development]) 
mTOR inhibitors (e.g., 
everolimus) 
PD-1 antibodies (e.g., 
nivolumab, 
pembrolizumab [in 
development]) 
Platinum-based drugs 
(e.g., carboplatin, 
cisplatin) 
Radiation therapy 
Vinca alkaloids (e.g., 
vincristine)  

Increased overall 
survival 
Increased progression-
free survival 
Improved quality of life 
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Topic Title Potential Patient 
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Intervention 
Developer/Manufacturer(s) 

Phase of Development 

Potential 
Comparators 

Potential Health 
or Other Impacts 

Palbociclib (Ibrance) 
for treatment of 
estrogen receptorï
positive breast 
cancer 

Patients in whom 
locally advanced/ 
unresectable or 
metastatic, 
estrogen receptorï
positive, HER2-
negative 
(ER+/HER2-) 
breast cancer has 
been diagnosed 

Although endocrine therapies (e.g., estrogen receptor antagonists, aromatase 
inhibitors) are often effective in treating patients with estrogen receptorï
positive breast cancer, the response is typically limited to about 1 year. 
Palbociclib (Ibrance®) is a dual inhibitor of cyclin-dependent kinase (CDK) 4 
and CDK 6, which are kinases involved in controlling cell-cycle progression. 
CDK 4 and CDK 6 regulate a cell-cycle checkpoint controlling initiation of DNA 
synthesis; therefore, their inhibition may limit tumor growth mediated by cell 
proliferation. Preclinical studies have demonstrated that estrogen receptorï
positive breast cancer may be highly sensitive to CDK 4/6 inhibition and that 
this inhibition may be synergistic with endocrine therapies. The drug is being 
studied for use in combination with letrozole as 1st-line treatment for 
advanced disease, in combination with fulvestrant for treating endocrine 
therapyïrefractory advanced disease, and in combination with exemestane for 
treating aromatase inhibitorïresistant advanced disease. In clinical trials, 
palbociclib is administered as a once-daily, oral dose of 125 mg, on days 1ï21 
of each 28-day cycle. 
 
Pfizer, Inc., New York, NY 
 
Phase III trials (PEARL, PENELOPE-B, PALOMA-2, PALOMA-3, PALOMA-4, 
PALLAS) ongoing; Feb 2015, FDA approved palbociclib in combination with 
letrozole for 1st-line treatment of postmenopausal women who have 
ER+/HER2- metastatic breast cancer, after granting breakthrough therapy 
status in Oct 2014  

Chemotherapy with 1 
or more of the 
following: 
Anabolic steroids (e.g., 
fluoxymesterone) 
Aromatase inhibitors 
(e.g., anastrozole, 
exemestane, letrozole) 
CDK4/6 inhibitors 
(e.g., abemaciclib, 
LEE011 [in 
development]) 
Estrogen inhibitors 
(e.g., tamoxifen, 
toremifene) 
Estrogen receptor 
inhibitors (e.g., 
fulvestrant) 
Protein kinase 
inhibitors (e.g., 
everolimus) 
Synthetic 
progestogens (e.g., 
progestin) 

Increased overall 
survival 
Increased progression-
free survival 
Improved quality of life 
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Phase of Development 

Potential 
Comparators 

Potential Health 
or Other Impacts 

Pegylated arginine 
deiminase for 
treatment of 
hepatocellular 
carcinoma 

Patients with 
advanced 
hepatocellular 
carcinoma (HCC) 
whose disease has 
failed to respond to 
a course of 
systemic therapy 

For patients whose disease cannot be cured by surgical removal of the tumor, 
survival rates for HCC are very low (about 5%), with median survival after 
diagnosis of only about 6 months. Pegylated arginine deiminase (ADI-PEG 
20) acts by depleting the essential amino acid arginine from the bloodstream. 
Research has demonstrated that the cells of many tumor types are unable to 
autonomously synthesize arginine and, therefore, tumor cells are preferentially 
affected by the loss of arginine supply in the blood. This agent is intended for 
use in the 2nd-line setting. It is administered by intramuscular injection, 18 
mg/m2, weekly.  
 
Polaris Pharmaceuticals, Inc., San Diego, CA 
 
Phase III trial (ADI-PEG 20) initiated under FDA special protocol assessment; 
FDA granted orphan drug status; also under investigation for treating 
hematological malignancies, lung cancer, melanoma, mesothelioma, and 
prostate cancer 

Radiofrequency 
ablation 
Surgical resection 
Locoregional treatment 
with 1 of the following: 
Transarterial 
embolization 
Transcatheter arterial 
chemoembolization 
Chemotherapy with 1 
or more of the 
following: 
Anthracyclines (e.g., 
doxorubicin) 
Antimetabolites (e.g., 
5-fluorouracil, 
gemcitabine) 
Multikinase inhibitors 
(e.g., regorafenib, 
sorafenib) 
Platinum-based agents 
(e.g., cisplatin, 
oxaliplatin) 

Increased overall 
survival 
Increased progression-
free survival 
Improved quality of life 

Pegylated human 
recombinant 
hyaluronidase (PEG-
PH20) for treatment 
of metastatic 
pancreatic cancer 

Patients with 
metastatic 
pancreatic cancer 
who have had no 
prior treatment  

Only about 25% of patients with metastatic pancreatic cancer have disease 
that responds to 1st-line therapy with gemcitabine; effective treatments are 
needed for those whose disease does not respond. PEG-PH20 is a 
formulation of the enzyme hyaluronidase, which functions to degrade the 
hyaluronan (HA) component of the extracellular matrix. HA is a gel-like 
substance that is a component of normal tissues of the body (e.g., skin, 
cartilage), but it also forms a layer on the surface of tumors, which may limit 
exposure of the tumor to therapeutic compounds. PEG-PH20 is purported to 
temporarily degrade HA, potentially increasing the efficacy of chemotherapy. 
In clinical trials for treating advanced pancreatic cancer, PEG-PH20 is being 
administered in combination with the standard chemotherapy drug 
gemcitabine. 
 
Halozyme Therapeutics, Inc., San Diego, CA 
 
Phase II trials (Study 201, 202, and S1313) ongoing; FDA granted fast-track 
and orphan drug statuses 

Chemotherapy with 1 
or more of the 
following: 
Antimetabolites (e.g., 
5-fluorouracil, 
capecitabine, 
gemcitabine) 
Folic acid derivatives 
(e.g., leucovorin) 
Multikinase inhibitors 
(e.g., erlotinib) 
Platinum-based agents 
(e.g., cisplatin, 
oxaliplatin) 
Taxanes (e.g., 
docetaxel, nab-
paclitaxel, paclitaxel) 

Increased overall 
survival 
Increased progression-
free survival 
Improved quality of life 
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Potential 
Comparators 
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Pembrolizumab 
(Keytruda) for 
treatment of 
advanced gastric 
cancer, esophageal 
cancer, or 
gastroesophageal 
junction cancer 

Patients with 
advanced gastric, 
esophageal, or 
gastroesophageal 
junction 
adenocarcinoma 
whose disease has 
progressed after 
1st-line treatment 
with 
fluoropyrimidine 
and platinum-
based 
chemotherapy 

Patients with locally advanced or metastatic gastric cancer or 
gastroesophageal junction cancer that has progressed after 1st-line 
chemotherapy have a poor prognosis with median survival times of less than 1 
year. A hallmark of cancer is its ability to evade an immune response. 
Pembrolizumab (Keytruda®) is a monoclonal antibody that targets a novel 
immune-checkpoint pathway distinct from that of ipilimumab. Pembrolizumab 
purportedly blocks the programmed death-1 (PD-1) co-inhibitory receptor 
expressed by activated T cells. This pathway has been shown to limit T-cell 
activation; therefore, blocking its activity may enhance the bodyôs immune 
response, potentially overcoming immune tolerance to gastric cancer. 
Pembrolizumab is administered by intravenous infusion at a dose of 200 mg, 
once every 3 weeks. 
 
Merck & Co., Inc., Whitehouse Station, NJ 
 
Phase III trials (KEYNOTE-061, KEYNOTE-062, and KEYNOTE-181) ongoing 

Chemotherapy with 1 
or more of the 
following: 
Angiogenesis 
inhibitors (e.g., 
ramucirumab) 
Anthracyclines (e.g., 
doxorubicin, epirubicin, 
irinotecan) 
Antimetabolites (e.g., 
5-fluorouracil, 
capecitabine, 
gemcitabine) 
DCF (docetaxel, 
cisplatin, 5-
fluorouracil) 
ECF (epirubicin, 
cisplatin, 5-
fluorouracil) 
HER2 antibodies if 
HER2-positive (e.g., 
trastuzumab) 
Platinum-based drugs 
(e.g., carboplatin, 
cisplatin, oxaliplatin) 
Taxanes (e.g., 
docetaxel, paclitaxel) 

Increased overall 
survival 
Increased progression-
free survival 
Improved quality of life 



AHRQ Healthcare Horizon Scanning System Status Update Report     11-30-2015 

134 

Section 1. Currently Tracked Interventions 

Topic Title Potential Patient 
Population 

Intervention 
Developer/Manufacturer(s) 

Phase of Development 

Potential 
Comparators 

Potential Health 
or Other Impacts 

Pembrolizumab 
(Keytruda) for 
treatment of 
advanced melanoma 

Patients in whom 
advanced 
(unresectable 
stage III or IV) 
melanoma has 
been diagnosed 

Patients with metastatic melanoma have a poor prognosis, with current 
treatments yielding a 5-year survival rate of less than 10%. Clinical trials with 
the immune checkpoint inhibitor ipilimumab have demonstrated the potential 
of immune therapies in melanoma; however, the utility of ipilimumab is limited 
by its relatively low response rate, and the prognosis for patients with 
advanced melanoma remains poor. Pembrolizumab (Keytruda®) is a 
monoclonal antibody that targets a novel immune-checkpoint pathway distinct 
from that of ipilimumab. Pembrolizumab purportedly blocks the programmed 
death-1 (PD-1) co-inhibitory receptor expressed by activated T cells. The 
activity of this pathway has been shown to limit T-cell activation; therefore, 
blocking its activity may enhance the bodyôs immune response, potentially 
overcoming immune tolerance to melanoma. Pembrolizumab is administered 
by intravenous infusion, 10 mg, once every 2 weeks.  
 
Merck & Co., Inc., Whitehouse Station, NJ 
 
Phase III trial (KEYNOTE-006) ongoing; Sept 2014, FDA approved 
pembrolizumab for treating patients who have advanced or unresectable 
melanoma and are no longer responding to ipilimumab or BRAF inhibitors, 
basing its decision on results from phase Ib KEYNOTE-001 trial; Aug 2015, 
FDA accepted supplemental biologics license application, with a decision date 
set for Dec 19, 2015; FDA had earlier granted breakthrough therapy status; 
also under investigation for treating breast cancer, nonsmall cell lung cancer, 
renal cell carcinoma, and other indications 

Chemotherapy with 1 
or more of the 
following: 
Alkylating agents (e.g., 
dacarbazine, 
temozolomide) 
BRAF inhibitors (e.g., 
dabrafenib, 
vemurafenib) 
Immunotherapy (e.g., 
ipilimumab, nivolumab) 
MEK inhibitors (e.g., 
trametinib 
[cobimetinib; in 
development]) 
Platinum-based agents 
(e.g., carboplatin) 
Taxane agents (e.g., 
paclitaxel) 

Increased overall 
survival 
Increased progression-
free survival 
Improved quality of life 
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Pembrolizumab 
(Keytruda) for 
treatment of head 
and neck carcinoma 

Patients in whom 
head and neck 
cancer has been 
diagnosed 
  

Advanced head and neck cancer has a poor prognosis and high recurrence 
rate, suggesting the need for new treatments. A hallmark of cancer is its ability 
to evade an immune response. Pembrolizumab (Keytruda®) is a novel 
therapeutic that is intended to prevent immune tolerance of tumor cells. The 
drugôs target is the programmed death-1 (PD-1) pathway, which acts as an 
immune checkpoint that downregulates T-cell activity. Pembrolizumab is a 
monoclonal antibody specific for the PD-1 receptor that purportedly blocks 
activation of this pathway. In the phase I KEYSTONE-012 trial, 
pembrolizumab was administered as a 200 mg intravenous infusion, once 
every 3 weeks. 
 
Merck & Co., Inc., Whitehouse Station, NJ 
 
Phase III trials (KEYNOTE-040 and KEYNOTE-048) ongoing; Sept 2014, FDA 
granted accelerated approval for treating melanoma 

Chemoradiation 
Surgical resection 
Chemotherapy with 1 
or more of the 
following: 
Alkylating agents (e.g., 
ifosfamide) 
Antimetabolites (e.g., 
5-fluorouracil, 
gemcitabine, 
methotrexate) 
Cytoprotective agents 
(e.g., bleomycin) 
EGFR inhibitor (e.g., 
cetuximab) 
Immunotherapy (e.g., 
durvalumab, 
nivolumab [in 
development]) 
Platinum-based drugs 
(e.g., cisplatin) 
Oncolytic virus (e.g., 
Reolysin® [in 
development]) 
Taxanes (e.g., 
docetaxel, paclitaxel) 
Tyrosine kinase 
inhibitors (e.g., 
lenvatinib, sorafenib) 
Vinca alkaloids (e.g., 
vinorelbine) 

Increased overall 
survival 
Increased progression-
free survival 
Improved quality of life 
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Pembrolizumab 
(Keytruda) for 
treatment of 
nonsmall cell lung 
cancer 

Patients with PD-
L1ïpositive 
nonsmall cell lung 
cancer (NSCLC) 
that has 
progressed after 
therapy with a 
platinum-containing 
doublet 
  

The 5-year survival rate for patients with advanced NSCLC (stage IIIA, IIIB, or 
IV) is less than 15%. A hallmark of cancer is its ability to evade an immune 
response. Pembrolizumab (Keytruda®) is a monoclonal antibody that targets a 
novel immune-checkpoint pathway, blocking the programmed death-1 (PD-1) 
co-inhibitory receptor expressed by activated T cells. The activity of this 
pathway has been shown to limit T-cell activation; therefore, blocking its 
activity may enhance the bodyôs immune response, potentially overcoming 
immune tolerance of malignant cells. Pembrolizumab is administered by 
intravenous infusion at a low or high dose (to be established based on 
maximum tolerated dose), once every 3 weeks. 
 
Merck & Co., Inc., Whitehouse Station, NJ 
 
Phase II/III trial (KEYNOTE-010) and phase III trials (KEYNOTE-024, 
KEYNOTE-042, and KEYNOTE-091) ongoing; Oct 2015, FDA approved for 
treating squamous or nonsquamous NSCLC expressing PD-L1 that has 
progressed after 1st-line treatment; FDA granted priority review in Jun 2015 
and breakthrough therapy status Oct 2014; FDA also granted accelerated 
approval for treating melanoma in Sept 2014 

Chemotherapy with 1 
or more of the 
following: 
ALK inhibitors if ALK-

mutant (e.g., ceritinib, 
crizotinib) 
Angiogenesis 
inhibitors (e.g., 
bevacizumab, 
ramucirumab) 
Anthracyclines (e.g., 
doxorubicin) 
Antimetabolites (e.g., 
pemetrexed, 
gemcitabine) 
EGFR inhibitors if 
EGFR-mutant (e.g., 

afatinib, erlotinib) 
PD-1 antibodies (e.g., 
nivolumab) 
PD-L1 antibodies (e.g., 
MEDI4736, 
atezolizumab [in 
development]) 
Platinum-based agents 
(e.g., carboplatin, 
cisplatin) 
Taxanes (e.g., 
docetaxel, nab-
paclitaxel, paclitaxel) 
Vinca alkaloids (e.g., 
vinblastine, 
vinorelbine) 

Increased overall 
survival 
Increased progression-
free survival 
Improved quality of life 
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Pembrolizumab 
(Keytruda) for 
treatment of 
urothelial bladder 
cancer 

Patients with 
urothelial cancer of 
the renal pelvis, 
ureter, bladder, or 
urethra, that is 
transitional cell or 
mixed transitional/ 
nontransitional cell 
type 

About 90% of urothelial cancers begin in the bladder and have a 5-year 
survival rate of 85% when detected early. In contrast, the survival rate of 
advanced urothelial cancer is 14% for patients with lymph nodeïpositive and 
metastatic disease. A hallmark of cancer is its ability to evade an immune 
response. Pembrolizumab (Keytruda®) is a novel therapeutic that is intended 
to prevent immune tolerance of tumor cells. The drugôs target is the 
programmed death-1 (PD-1) pathway, which acts as an immune checkpoint 
that downregulates T-cell activity. Pembrolizumab is a monoclonal antibody 
specific for the PD-1 receptor that purportedly blocks activation of this 
pathway. In the phase I KEYSTONE-012 trial, pembrolizumab is administered 
as a 200 mg intravenous infusion, once every 3 weeks. 
 
Merck & Co., Inc., Whitehouse Station, NJ 
  
Phase III trial (KEYNOTE-045) ongoing; FDA granted accelerated approval 
Sept 2014 for treating melanoma 

Surgery (cystectomy) 
Radiotherapy 
combined with 
chemotherapy with 1 
or more of the 
following: 
Antimetabolites (e.g., 
5-fluorouracil, 
gemcitabine) 
Platinum-based agents 
(e.g., cisplatin) 
Taxanes (e.g., 
paclitaxel) 

Increased overall 
survival 
Increased progression-
free survival 
Improved quality of life 

Peptide-cytokine 
complex (NGR-
hTNF) for treatment 
of malignant pleural 
mesothelioma 

Patients with 
malignant pleural 
mesothelioma who 
have undergone 
treatment with 
pemetrexed and 
cisplatin 
  

NGR-hTNF (human tumor necrosis factor) is a peptide-cytokine complex; 
NGR peptide binds preferentially to tumor vasculature and TNF may induce 
an immune cell reaction/apoptosis, thereby destroying tumors. Ongoing 
clinical trials are testing NGR-hTNF as 1st- and 2nd-line treatments. This 
agent is administered at 0.8 mcg/m², intravenously, every 3 weeks until 
confirmed evidence of disease progression or unacceptable toxicity occurs. 
 
MolMed, S.p.A., Milan, Italy 
 
Phase III trial completed; did not meet overall survival endpoint, but reported 
improved survival in 40% of subgroup that had more advanced cancer; phase 
II trial ongoing; FDA granted orphan drug status 

Chemotherapy with 1 
or more of the 
following: 
Antimetabolites (e.g., 
gemcitabine, 
pemetrexed, 
raltitrexed) 
Platinum-based agents 
(e.g., carboplatin, 
cisplatin, oxaliplatin) 
Topoisomerase 
inhibitor (e.g., 
doxorubicin, 
irinotecan) 
Vinca alkaloids (e.g., 
vinorelbine) 

Increased overall 
survival 
Increased progression-
free survival 
Improved quality of life 



AHRQ Healthcare Horizon Scanning System Status Update Report     11-30-2015 

138 

Section 1. Currently Tracked Interventions 

Topic Title Potential Patient 
Population 

Intervention 
Developer/Manufacturer(s) 

Phase of Development 

Potential 
Comparators 

Potential Health 
or Other Impacts 

Plitidepsin for 
treatment of 
recurrent or 
treatment-refractory 
multiple myeloma 

Patients with 
multiple myeloma 
who have 
undergone at least 
3 treatments, 
including 
bortezomib- and 
lenalidomide-based 
regimens 

Although treatments for multiple myeloma have improved, the median life 
expectancy for patients in whom multiple myeloma is diagnosed is only 5ï7 
years. Additionally, because several newer treatments for multiple myeloma 
have been moved into the frontline setting as combination therapies, 
additional salvage treatments are needed. Plitidepsin is a cyclodepsipeptide 
that demonstrated anticancer activity in preclinical studies and was isolated 
from the tunicate Aplidium albicans. The purported mechanism of action of 
plitidepsin is the induction of cell-cycle arrest and apoptosis through the 
induction of oxidative stress, activation of Rac1, and the sustained activation 
of Jun-N terminal kinase and p38 mitogen-activated protein kinase. In a late-
stage clinical trial for treating multiple myeloma, plitidepsin is being 
administered by infusion at a dose of 5 mg/m2 in combination with orally 
administered dexamethasone. 
  
PharmaMar subsidiary of Grupo Zeltia, Madrid, Spain 
  
Phase III trial (ADMYRE) ongoing; FDA granted orphan drug status  

Combination 
chemotherapy 
including 1 or more of 
the following:  
Bendamustine 
Bortezomib 
Carfilzomib 
Cisplatin  
Cyclophosphamide 
(including high dose) 
Dexamethasone  
Etoposide 
Lenalidomide 
Pomalidomide 
Thalidomide 

Increased overall 
survival 
Increased progression-
free survival 
Improved quality of life 
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Prophage G-series 
vaccine (HSPPC-96) 
for treatment of 
glioma 

Patients with 
primary or 
recurrent gliomas, 
including 
glioblastoma 
multiforme (GBM)  

Gliomas, which include GBM, are difficult to treat and associated with a very 
poor prognosis. New therapies that improve survival and slow disease 
progression are needed. Prophage (HSPPC-96) is a cancer vaccine derived 
from antigens displayed by a patientôs individual tumor. Laboratory workers 
coimmunoprecipitate antigens from a tumor sample with heat-shock protein 
GP96. Vaccinations with these antigens are given to stimulate an immune 
response against residual cancer cells. 2 versions of the vaccine are in clinical 
trial testing: Prophage G-100 for newly diagnosed gliomas and Prophage G-
200 for progressive or recurrent glioma. In clinical trials, the vaccines are 
delivered as weekly or biweekly intradermal injections as part of combination 
therapy with temozolomide or bevacizumab. 
 
Agenus, Inc., Lexington, MA, in collaboration with University of California, San 
Francisco (UCSF), and the National Cancer Institute (NCI), Bethesda, MD 
 
Phase I/II and II trials (UCSF-05103 and HeatShock) completed, phase II trial 
(NCI-2013-00444) ongoing, phase III trial planned; FDA granted orphan drug 
status 

Chemotherapy with 1 
or more of the 
following: 
Alkylating agents (e.g., 
carmustine, 
cyclophosphamide, 
lomustine, nitrosourea, 
procarbazine, 
temozolomide) 
Angiogenesis 
inhibitors (e.g., 
bevacizumab) 
Immunotherapeutics 
(e.g., DCVax-L, 
HSPPC-96, ICT-107, 
rindopepimut, SL-701 
[in development]) 
mTOR inhibitors (e.g., 
everolimus) 
PD-1 antibodies (e.g., 
nivolumab, 
pembrolizumab [in 
development]) 
Platinum-based drugs 
(e.g., carboplatin, 
cisplatin) 
Radiation therapy 
Vinca alkaloids (e.g., 
vincristine) 

Increased overall 
survival 
Increased progression-
free survival 
Improved quality of life 
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ProstAtak 
immunotherapy for 
prostate cancer 

Patients in whom 
intermediate- to 
high-risk, localized 
prostate cancer 
has been 
diagnosed 

Prostate cancer recurrence rates after 1st-line treatment range between 10% 
and 60% depending on whether tumor pathology indicates that the tumor is 
low risk or high risk; therapies that could reduce this recurrence rate are highly 
sought. A gene-mediated cytotoxic immunotherapy (GMCI), ProstAtakÊ, is 
being tested for preventing recurrence after conventional therapy. GMCI 
purportedly leads to direct tumor cytotoxicity as well as a protective immune 
response. The treatment consists of an adenovirus vector that contains a 
herpes simplex virus (HSV) thymidine kinase gene (Adv-tk). After the virus is 
injected into the tumor site, the patient receives the anti-HSV drug 
valacyclovir, which is activated by the tk transgene and produces an active 
drug that kills rapidly dividing cells. This, in turn, leads to local cytotoxicity 
through local release of activated valacyclovir and the release of tumor 
antigens that may be taken up by dendritic cells and produce a systemic 
immune response. In treating prostate cancer, GMCI is being administered in 
combination with radiation therapy (RT). Patients receive 3 GMCI injections at 
2ï8 weeks before 1st RT, at the time of 1st RT, and 2ï3 weeks after 1st RT. 
 
Advantagene, Inc., Auburndale, MA 
 
Phase III trial ongoing under an FDA special protocol assessment 

Androgen-deprivation 
therapy  
Radiation therapy 
Surgical resection 

Increased overall 
survival 
Increased disease-free 
survival 
Improved quality of life 

ProstVac 
immunotherapy for 
castration-resistant 
prostate cancer 

Patients in whom 
asymptomatic or 
minimally 
symptomatic 
metastatic 
castration-resistant 
prostate cancer 
(CRPC) has been 
diagnosed 

Men with progressive, metastatic CRPC often have a poor prognosis and few 
treatment options. No viral vector vaccine is approved. ProstVac® is a prime-
boost immune therapy strategy using fowlpox and vaccinia viral vectors 
encoding prostate-specific antigen and 3 immune costimulatory molecules; the 
patientôs immune system is primed using the vaccinia virus followed by 
multiple fowlpox vector boosts. Given in 1 primer step and then weekly 
injections to generate an immune response. 
 
BN ImmunoTherapeutics unit of Bavarian Nordic a/s, Kvistgård, Denmark 
 
Phase III trial ongoing 

Abiraterone 
Enzalutamide 
Sipuleucel-T 

Increased overall 
survival 
Increased progression-
free survival 
Improved quality of life 
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Quizartinib for 
treatment of acute 
myeloid leukemia 
bearing FLT3 

mutations 

Patients with 
treatment-
refractory acute 
myeloid leukemia 
(AML) bearing an 
internal tandem 
duplication in the 
FLT3 gene (ITD-
FLT3) 

No FLT3 inhibitors are available for treating AML, and patients with recurrent 
or treatment-refractory AML have no effective treatment options. About 30% of 
AML cases bear an activating mutation in the gene encoding the receptor 
tyrosine kinase FLT3, a mutation that constitutively activates various cell 
proliferative and anti-apoptotic pathways. Patients whose disease harbors an 
activating FLT3 mutation have a worse prognosis than patients whose disease 
does not. Quizartinib is an orally administered selective inhibitor of FLT3 
kinase activity that is under study as a treatment for AML. Its dosage was not 
specified in the phase III clinical trial record. 
 
Ambit Biosciences, San Diego, CA, a subsidiary of Daiichi Sankyo Co., Ltd., 
Tokyo, Japan 
 
Phase III trial (QUANTUM-R) ongoing; FDA granted orphan drug and fast-
track statuses  

Cladribine, cytarabine, 
and granulocyte 
colony stimulating 
factor (G-CSF) plus or 
minus mitoxantrone or 
idarubicin 
High-dose cytarabine 
and anthracycline 
Fludarabine, 
cytarabine, and G-CSF 
plus or minus 
idarubicin 
Mitoxantrone, 
etoposide, and 
cytarabine 

Increased overall 
survival 
Increased progression-
free survival 
Improved quality of life 

Radiofrequency 
ablation with 
liposomal-
encapsulated 
doxorubicin 
(ThermoDox) for 
treatment of 
hepatocellular 
carcinoma 

Patients in whom 
hepatocellular 
carcinoma (HCC) 
has been 
diagnosed 

Patients with HCC that cannot be surgically resected have few treatment 
options and a poor prognosis. ThermoDoxÊ is a heat-labile liposomal 
encapsulation of the chemotherapeutic agent doxorubicin. When 
radiofrequency (RF) energy is applied to the target tissue after administration 
of ThermoDox, it induces local hyperthermia (39.5ï42.0 °C) and targeted 
release of the cytotoxic agent. ThermoDox is being tested in patients with 
treatment-naïve HCC whose disease is not eligible for surgical resection.  
 
Celsion Corp., Lawrenceville, NJ 
 
Phase III trial (OPTIMA) ongoing; Jan 2013, 1st phase III trial (HEAT) failed its 
progression-free-survival endpoint; new phase III trial started May 2015  

Radiofrequency 
ablation 
Surgical resection 
Locoregional treatment 
with 1 of the following: 
Transarterial 
embolization 
Transcatheter arterial 
chemoembolization 
Chemotherapy with 1 
or more of the 
following: 
Anthracyclines (e.g., 
doxorubicin) 
Antimetabolites (e.g., 
5-fluorouracil, 
gemcitabine) 
Multikinase inhibitors 
(e.g., regorafenib, 
sorafenib) 
Platinum-based agents 
(e.g., cisplatin, 
oxaliplatin) 

Decreased need for 
liver transplantation 
Reduced side effects 
Increased overall 
survival 
Increased progression-
free survival 
Improved quality of life 
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Ramucirumab 
(Cyramza) for 
treatment of gastric 
cancer 

Patients with 
metastatic gastric 
cancer whose 
disease has 
progressed after 
1st-line therapy 
with a platinum 
agent and a 
fluoropyrimidine 

Patients with locally advanced or metastatic gastric cancer or 
gastroesophageal junction cancer that has progressed after 1st-line 
chemotherapy have a poor prognosis with median survival times of less than 1 
year. Ramucirumab is a novel monoclonal antibody that binds to the 
extracellular domain of vascular endothelial growth factor (VEGF) receptor 2 
(VEGFR2), which is a receptor tyrosine kinase that acts as a central mediator 
of tumor angiogenesis. Available VEGF-pathway inhibitors include a 
monoclonal antibody specific for VEGF and small-molecule inhibitors of the 
kinase activity of VEGFR2 (and other receptor tyrosine kinases). Therefore, 
ramucirumab represents a novel mechanism of action for inhibiting VEGF-
pathway signaling. Treatment is intended for disease that has progressed 
after standard 1st-line platinum-based or fluoropyrimidine-based regimens. In 
clinical trials for gastric cancer, ramucirumab is intravenously administered at 
a dose of 8 mg/kg, once every 2 weeks.  
 
ImClone Systems subsidiary of Eli Lilly and Co., Indianapolis, IN 
 
Phase III trial (RAINFALL) ongoing; Apr 2014, FDA approved ramucirumab 
(after granting orphan drug status and fast-track status) as a single agent for 
treating advanced gastric cancer or gastroesophageal junction 
adenocarcinoma that has progressed after chemotherapy, basing its decision 
on results from phase III REGARD trial; Nov 2014, ramucirumab received a 
2nd FDA approval for use in combination with paclitaxel after phase III 
RAINBOW trial met its primary endpoint  

Chemotherapy with 1 
or more of the 
following: 
Anthracyclines (e.g., 
doxorubicin, epirubicin, 
irinotecan) 
Antimetabolites (e.g., 
5-fluorouracil, 
capecitabine, 
gemcitabine) 
DCF (docetaxel, 
cisplatin, 5-
fluorouracil) 
ECF (epirubicin, 
cisplatin, 5-
fluorouracil) 
HER2 antibodies if 
HER2-positive (e.g., 
trastuzumab) 
PD-1 antibodies (e.g., 
pembrolizumab [in 
development]) 
Platinum-based drugs 
(e.g., carboplatin, 
cisplatin, oxaliplatin) 
Taxanes (e.g., 
docetaxel, paclitaxel) 

Increased overall 
survival 
Increased progression-
free survival 
Improved quality of life  
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Ramucirumab 
(Cyramza) for 
treatment of 
hepatocellular 
carcinoma 

Patients with 
advanced-stage 
hepatocellular 
carcinoma (HCC) 
whose disease is 
not amenable to 
locoregional 
therapy and who 
have had sorafenib 
therapy 

No consensus exists on treatment for HCC that has progressed after 
treatment with sorafenib, and these patients have a poor prognosis. 
Ramucirumab is a novel monoclonal antibody that binds to the extracellular 
domain of vascular endothelial growth factor (VEGF) receptor 2 (VEGFR2), 
which is a receptor tyrosine kinase that acts as a central mediator of tumor 
angiogenesis. Available inhibitors of the VEGF pathway include a monoclonal 
antibody specific for VEGF and small-molecule inhibitors of the kinase activity 
of VEGFR2 (and other receptor tyrosine kinases). Therefore, ramucirumab 
represents a novel mechanism of action for inhibiting VEGF-pathway 
signaling. This agent is intended for 2nd-line treatment after 1st-line sorafenib 
therapy. In clinical trials for HCC, ramucirumab is administered intravenously, 
8 mg/kg, once every 2 weeks. 
 
Eli Lilly and Co., Indianapolis, IN 
 
Phase III trial (REACH-2) ongoing 

Radiofrequency 
ablation 
Surgical resection 
Locoregional treatment 
with 1 of the following: 
Transarterial 
embolization 
Transcatheter arterial 
chemoembolization 
Chemotherapy with 1 
or more of the 
following: 
Anthracyclines (e.g., 
doxorubicin) 
Antimetabolites (e.g., 
5-fluorouracil, 
gemcitabine) 
Multikinase inhibitors 
(e.g., regorafenib, 
sorafenib) 
Platinum-based agents 
(e.g., cisplatin, 
oxaliplatin) 

Increased overall 
survival 
Increased progression-
free survival 
Improved quality of life 
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Ramucirumab 
(Cyramza) for 
treatment of 
urothelial bladder 
cancer 

Patients with locally 
advanced or 
metastatic 
urothelial bladder 
cancer (UBC) 
whose disease has 
progressed after 
platinum-based 
chemotherapy 

UBC includes disease of the ureters, urinary bladder, and urethra. About 90% 
of urothelial cancers begin in the bladder and have a 5-year survival rate of 
85% when detected early. In contrast, the survival rate of advanced urothelial 
cancer is 14% for patients with lymph nodeïpositive and metastatic disease. 
Ramucirumab (Cyramza®) is a novel monoclonal antibody that binds to the 
extracellular domain of vascular endothelial growth factor (VEGF) receptor 2 
(VEGFR2), which is a receptor tyrosine kinase that acts as a central mediator 
of tumor angiogenesis. Available VEGF-pathway inhibitors include a 
monoclonal antibody specific for VEGF and small-molecule inhibitors of the 
kinase activity of VEGFR2 (and other receptor tyrosine kinases). 
Ramucirumab represents a novel mechanism of action for inhibiting VEGF-
pathway signaling. Treatment is intended for disease that has progressed 
after standard 1st-line platinum-based regimens. In phase III trials, 
ramucirumab is administered intravenously, 8 mg/kg, once every 2 weeks. 
However, for UBC, patients will be treated intravenously with ramucirumab in 
combination with docetaxel every 21-day cycle. 
 
ImClone Systems subsidiary of Eli Lilly and Co., Indianapolis, IN 
 
Phase III trial (RANGE) ongoing 

Surgery (cystectomy) 
Radiotherapy 
combined with 
chemotherapy with 1 
or more of the 
following: 
Antimetabolites (e.g., 
5-fluorouracil, 
gemcitabine) 
Platinum-based agents 
(e.g., cisplatin) 
Taxanes (e.g., 
paclitaxel) 

Increased overall 
survival 
Increased progression-
free survival 
Improved quality of life 
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Recombinant 
vaccinia virus (Pexa-
Vec) for treatment of 
hepatocellular 
carcinoma 

Patients with 
sorafenib-refractory 
hepatocellular 
carcinoma (HCC) 

Patients with unresectable HCC have few treatment options, and in most 
cases, the disease recurs after treatment. An unmet need exists for 2nd-line 
interventions for treatment-resistant HCC. Pexa-Vec is a vaccinia virus that 
has been genetically modified by deleting the viral thymidine kinase gene and 
adding a recombinant GM-CSF gene. Loss of thymidine kinase expression 
allows the virus to selectively replicate in cancer cells, which have abundant 
amounts of the enzyme. Meanwhile, expression of GM-CSF promotes a more 
robust anticancer immune response by recruiting immune cells to the site of 
the tumor. In clinical trials, patients are treated intravenously with 5 infusions 
of Pexa-Vec on days 1, 8, 15, 22, and 29 for a total of 1x109 pfu followed by 
additional infusions every 3 weeks in combination with sorafenib until disease 
progression or intolerable toxicity. 
 
Jennerex Biotherapeutics, Inc.; acquired Mar 2014 by SillaJen 
Biotherapeutics, Busan, South Korea; regional partners for Pexa-Vec are 
Transgene S.A., Strasbourg, France, and Leeôs Pharmaceutical Holdings, 
Ltd., Sha Tin, Hong Kong 
 
Phase III trial (PHOCUS) ongoing under an FDA special protocol assessment  

Radiofrequency 
ablation 
Surgical resection 
Locoregional treatment 
with 1 of the following: 
Transarterial 
embolization 
Transcatheter arterial 
chemoembolization 
Chemotherapy with 1 
or more of the 
following: 
Anthracyclines (e.g., 
doxorubicin) 
Antimetabolites (e.g., 
5-fluorouracil, 
gemcitabine) 
Multikinase inhibitors 
(e.g., regorafenib, 
sorafenib) 
Platinum-based agents 
(e.g., cisplatin, 
oxaliplatin)  

Increased overall 
survival 
Increased progression-
free survival 
Improved quality of life  
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Regorafenib 
(Stivarga) for 
treatment of 
hepatocellular 
carcinoma 

Patients with 
unresectable 
hepatocellular 
carcinoma (HCC) 
that has 
progressed after 
treatment with 
sorafenib 

Patients with HCC that cannot be surgically resected have few treatment 
options and a poor prognosis; no 2nd-line therapy is available after sorafenib. 
Regorafenib (Stivarga®) inhibits multiple tyrosine kinases, including the pro-
angiogenic kinases vascular endothelial growth factor receptor and TIE-2 (as 
well as RAF, RET, and KIT). Inhibition of both primary angiogenic kinase 
pathways puts regorafenib in a class of novel multikinase-inhibitor drugs (e.g., 
imatinib, sunitinib). In clinical trials for treating HCC, regorafenib is 
administered orally, 160 mg daily, for 3 weeks of every 4-week cycle. 
 
Bayer AG, Leverkusen, Germany 
 
Phase III (RESORCE) trial ongoing; FDA approved for treating gastrointestinal 
stromal tumors and metastatic colorectal cancer 

Radiofrequency 
ablation 
Surgical resection 
Locoregional treatment 
with 1 of the following: 
Transarterial 
embolization 
Transcatheter arterial 
chemoembolization 
Chemotherapy with 1 
or more of the 
following: 
Anthracyclines (e.g., 
doxorubicin) 
Antimetabolites (e.g., 
5-fluorouracil, 
gemcitabine) 
Multikinase inhibitors 
(e.g., sorafenib) 
Platinum-based agents 
(e.g., cisplatin, 
oxaliplatin) 

Increased overall 
survival 
Increased progression-
free survival 
Improved quality of life 

Remestemcel-L 
(Prochymal) for 
treatment of acute 
graft-versus-host 
disease 

Pediatric patients 
with treatment-
refractory, acute 
graft-versus-host 
disease (GVHD)  

GVHD is a relatively rare condition that most often occurs when donor cells in 
an allogeneic hematopoietic stem cell transplant mount an immune response 
against recipient tissues. Patients with acute GVHD typically exhibit damage 
to the skin, liver, and gastrointestinal tract, and GVHD is lethal in up to 80% of 
patients with severe forms of the disease. Remestemcel-L (Prochymal®) is an 
off-the-shelf preparation of mesenchymal stem cells expanded from allogeneic 
donors. Mesenchymal stem cells are purported to have immunomodulatory 
effects that may downregulate the antirecipient immune response that 
underlies GVHD. In clinical trials, remestemcel-L was administered by 
intravenous injection, twice weekly, for 4 weeks. 
 
Mesoblast, Ltd., Melbourne, Australia (formerly developed by Osiris 
Therapeutics, Inc., Columbia, MD, whose stem cell unit was acquired by 
Mesoblast) 
 
Phase III trial (280) complete, phase III trial (MBS-GVHD001) ongoing; FDA 
granted orphan drug and fast-track statuses; available under expanded 
access program since 2008; Health Canada approved 2012 

Anti-thymocyte 
globulin 
Corticosteroids 
Methotrexate and 
cyclosporine 
Mycophenolate mofetil 
Other 
immunosuppressants 
Photopheresis 

Increased overall 
survival 
Improved quality of life  
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Retroviral replicating 
vector (Toca-511) for 
treatment of high-
grade glioma 

Patients in whom 
recurrent high-
grade glioma (e.g., 
glioblastoma 
multiforme, 
anaplastic 
astrocytoma) has 
been diagnosed 

Patients with recurrent high-grade glioma have limited treatment options and a 
poor prognosis. Toca-511 is a novel, virus-based treatment for cancer that 
consists of a retrovirus that stably inserts itself into the genome of dividing 
cells. The virus has been genetically modified to encode the enzyme cytosine 
deaminase, which can convert the antifungal prodrug 5-FC (flucytosine) to the 
anticancer agent 5-FU (5-fluorouracil). After intratumoral injection of the viral 
vector, an extended-release formulation of 5-FC (Toca-FC) is administered 
systemically. This combination is intended to generate high levels of 5-FU in 
cancer cells transfected by the viral vector encoding cytosine deaminase. 
 
Tocagen, Inc., San Diego, CA 
 
Phase II/III trial ongoing; Jan 2011, FDA granted orphan drug status; Jul 2015, 
FDA granted fast-track status  

BCNU  
Bevacizumab with or 
without BCNU, 
irinotecan, or 
temozolomide 
Nitrosurea 
Temozolomide 

Increased overall 
survival  
Increased progression-
free survival 
Improved quality of life 

Ribociclib for 
treatment of estrogen 
receptorïpositive 
breast cancer 

Postmenopausal 
women with 
advanced hormone 
receptorïpositive, 
HER2-negative 
breast cancer who 
have received no 
prior therapy for 
advanced disease 

Although endocrine therapies (e.g., estrogen receptor antagonists, aromatase 
inhibitors) are often effective in treating patients who have estrogen receptorï
positive breast cancer, the response duration is typically limited to about 1 
year. Ribociclib (LEE011) is a dual inhibitor of cyclin-dependent kinase (CDK) 
4 and CDK 6, kinases involved in controlling cell cycle progression. CDK 4 
and CDK 6 regulate a cell-cycle checkpoint controlling initiation of DNA 
synthesis, and their inhibition may limit tumor growth mediated by cell 
proliferation. Preclinical studies have demonstrated that hormone receptorï
positive breast cancer may be highly sensitive to CDK 4/6 inhibition and that 
this inhibition may be synergistic with endocrine therapies. The drug is being 
studied in combination with letrozole in the 1st-line setting for advanced 
disease. In clinical trials, ribociclib is administered orally, once daily, 600 mg, 
on days 1ï21 of each 28-day cycle. 
 
Novartis International AG, Basel, Switzerland 
 
Phase III trials (MONALEESA-1 and MONALEESA-7) ongoing 

Chemotherapy with 1 
or more of the 
following: 
Anabolic steroids (e.g., 
fluoxymesterone) 
Aromatase inhibitors 
(e.g., anastrozole, 
exemestane, letrozole) 
CDK4/6 inhibitors 
(e.g., palbociclib 
[abemaciclib; in 
development]) 
Estrogen inhibitors 
(e.g., tamoxifen, 
toremifene) 
Estrogen receptor 
inhibitors (e.g., 
fulvestrant) 
Protein kinase 
inhibitors (e.g., 
everolimus) 
Synthetic 
progestogens (e.g., 
progestin) 

Increased overall 
survival 
Increased progression-
free survival 
Improved quality of life 
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Rigosertib (Estybon) 
for treatment of 
myelodysplastic 
syndrome 

Patients with 
azacitidine- or 
decitabine-
refractory 
myelodysplastic 
syndrome after 
failure of treatment 
with 
hypomethylating 
agents 

Patients with myelodysplastic syndrome with excess blasts that has not 
responded to azacitidine or decitabine treatment have a poor prognosis and 
no standard treatment options. Rigosertib (Estybon®) is a small-molecule, 
multikinase inhibitor with activity against both the alpha and beta isoforms of 
phosphoinositide 3 kinase (PI3K) and polo-like kinase 1 (PLK1). Inhibiting 
PI3K may disrupt cell signaling that promotes cell growth and survival, and 
inhibiting PLK1 may disrupt mitosis, leading to cell-cycle arrest. In clinical 
trials, rigosertib is being administered as a monotherapy in a 72-hour 
continuous intravenous infusion. 
 
Onconova Therapeutics®, Inc., Newtown, PA 
 
Phase III trial (INSPIRE) ongoing 

Hematopoietic stem 
cell transplant 
Immunosuppressive 
therapy (e.g., 
antithymocyte globulin 
with or without 
cyclosporine) 

Increased overall 
survival 
Increased progression-
free survival 
Improved quality of life 
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Rindopepimut 
(Rintega) vaccine for 
treatment of 
glioblastoma 
multiforme 

Patients with newly 
diagnosed 
glioblastoma 
multiforme (GBM) 
who have 
undergone primary 
surgical resection  

GBM is difficult to treat and associated with a very poor prognosis. New 
therapies that improve survival and slow disease progression are needed. 
Rindopepimut (Rintega®) is a peptide-based vaccine designed to stimulate an 
immune response to cells expressing the epidermal growth factor receptor vIII 
(EGFRvIII) variant. EGFRvIII is an oncogenic splice variant of EGFR and 
represents a potential target antigen for anticancer therapy. In clinical trials, 
rindopepimut is being administered in combination with the immune stimulant 
granulocyte macrophage colony-stimulating factor (GM-CSF) and standard 
maintenance chemotherapy (temozolomide). It is being tested as 1st-line 
treatment in newly diagnosed (phase III trial) and recurrent (phase II trial) 
GBM and is administered at a dosage of 500 mcg rindopepimut/150 mcg GM-
CSF, via intradermal injection, biweekly during month 1, then monthly 
thereafter. 
 
Celldex Therapeutics, Inc., Needham, MA 
 
Phase III trial (ACT IV) ongoing; phase IIb trial (ReACT) with expansion cohort 
ongoing in recurrent GBM; FDA granted breakthrough therapy, orphan drug, 
and fast-track statuses 

Chemotherapy with 1 
or more of the 
following: 
Alkylating agents (e.g., 
carmustine, 
cyclophosphamide, 
lomustine, nitrosourea, 
procarbazine, 
temozolomide) 
Angiogenesis 
inhibitors (e.g., 
bevacizumab) 
Immunotherapeutics 
(e.g., DCVax-L, 
HSPPC-96, SL-701 [in 
development]) 
mTOR inhibitors (e.g., 
everolimus) 
PD-1 antibodies (e.g., 
nivolumab, 
pembrolizumab [in 
development]) 
Platinum-based drugs 
(e.g., carboplatin, 
cisplatin) 
Radiation therapy 
Vinca alkaloids (e.g., 
vincristine) 

Increased overall 
survival 
Increased progression-
free survival 
Improved quality of life 
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Rociletinib for 
treatment of 
nonsmall cell lung 
cancer 

Patients with 
advanced, 
epidermal growth 
factor receptor 
(EGFR) mutationï
positive, nonsmall 
cell lung cancer 
(NSCLC) whose 
disease has 
progressed after 
treatment with an 
EGFR inhibitor 

EGFR-inhibitor treatments have improved outcomes for patients with EGFR 
mutationïpositive NSCLC relative to cytotoxic chemotherapy; however, these 
inhibitors have limitations. First, NSCLC frequently develops resistance to 
EGFR inhibitors. This resistance is often mediated by a mutation in EGFR 

(T790M), which renders the kinase insensitive to current inhibitors. Second, 
available EGFR inhibitors have activity against wild-type EGFR in addition to 
mutant forms, and the inhibition in noncancer cells can lead to substantial 
toxicity. Rociletinib (CO-1686) is a novel, irreversible EGFR inhibitor that is 
specific for mutant forms of EGFR, including EGFR harboring the T790M 

resistance mutation. Therefore, it has potential efficacy in patients whose 
disease has progressed during treatment with existing EGFR inhibitors and 
might improve on the tolerability of EGFR-inhibitor therapy. In clinical trials, 
rociletinib is being administered orally, between 500 and 1,000 mg, twice 
daily. 
 
Clovis Oncology, Boulder, CO 
 
Phase III trial (TIGER-3) ongoing; FDA granted orphan drug and breakthrough 
therapy statuses; Aug 2015, rolling new drug application submission 
completed and accepted; decision date set for Mar 30, 2016 

Afatinib 
Docetaxel 
Erlotinib 
Pemetrexed 

Increased overall 
survival 
Increased progression-
free survival 
Improved quality of life 

Rose bengal (PV-10) 
for treatment of 
advanced melanoma 

Patients in whom 
advanced or 
metastatic 
melanoma has 
been diagnosed 

Patients with advanced melanoma have few treatment options and a poor 
prognosis. PV-10 is a solution of the fluorescein derivative rose bengal. Rose 
bengal preferentially accumulates in cancer cells because of the increased 
lipid content of their cell membranes, which allows the drug to cross. Within 
the cells, rose bengal accumulates in lysosomes, triggering lysosomal release 
and cellular toxicity. Besides causing local tumor cell lysis, rose bengal has 
been associated with a bystander effect in which untreated lesions exhibit a 
response to treatment. This effect is thought to be due to uptake of tumor 
antigens by cells of the immune system after tumor lysis, leading to a systemic 
immune response. It is administered by intralesional injection.  
 
Provectus Biopharmaceuticals, Inc., Knoxville, TN 
 
Phase II trial completed, phase III trial (PV-10-MM-31) ongoing; FDA granted 
orphan drug status 

Dacarbazine 
Granulocyte colony 
stimulating factor 
Interleukin-2 
Ipilimumab 
Temozolomide 
Vemurafenib 

Increased overall 
survival 
Increased progression-
free survival 
Improved quality of life 
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Rucaparib for 
treatment of ovarian, 
fallopian tube, or 
primary peritoneal 
cancer 

Patients in whom 
platinum-sensitive, 
high-grade 
epithelial ovarian, 
fallopian tube, or 
primary peritoneal 
cancer has been 
diagnosed. 
Patients must have 
undergone at least 
2 platinum-based 
treatments. 

Ovarian, fallopian tube, or primary peritoneal cancer frequently recurs in 
patients who have undergone initial treatment. Rucaparib is a small-molecule 
inhibitor of poly-ADP ribose polymerase (PARP), which is an important 
enzyme in a cellular DNA pathway. Cancer cells are thought to particularly 
sensitive to PARP inhibition, potentially because of underlying defects in 
alternative DNA repair pathways. Rucaparib is being studied in the 
maintenance setting after patients have completed successful platinum-based 
chemotherapy and as a treatment for patients who have undergone at least 2 
platinum-based treatments. Rucaparib is a tablet administered orally, twice 
daily (dose not specified in trial description). 
 
Clovis Oncology, Boulder, CO 
 
Phase III trial (ARIEL3) ongoing in the maintenance setting; phase II trial 
(ARIEL2) ongoing in the treatment setting; FDA granted orphan drug and 
breakthrough therapy statuses 

Maintenance setting: 
Bevacizumab 
Paclitaxel 
Treatment setting: 
Chemotherapy with 1 
or more of the 
following: 
Angiogenesis 
inhibitors (e.g., 
bevacizumab) 
Anthracyclines (e.g., 
doxorubicin) 
Antimetabolites (e.g., 
pemetrexed, 
gemcitabine) 
Platinum-based agents 
(e.g., carboplatin, 
cisplatin) 
Taxanes (e.g., 
docetaxel, nab-
paclitaxel, paclitaxel) 
Topoisomerase 
inhibitors (e.g., 
etoposide, liposomal 
doxorubicin, 
topotecan) 

Increased overall 
survival 
Increased progression-
free survival 
Improved quality of life 
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Ruxolitinib (Jakafi) 
for treatment of 
pancreatic cancer 

Patients in whom 
recurrent 
metastatic 
pancreatic 
adenocarcinoma 
has been 
diagnosed 
  

Only about 5% of patients with pancreatic cancer respond to the standard of 
care (gemcitabine chemotherapy), and the prognosis for these patients is very 
poor. Pancreatic cancer cells often have dysregulated JAK-STAT activity 
caused by elevated levels of pro-inflammatory cytokines, which can lead to 
growth and proliferation of pancreatic cancer cells and resistance to 
chemotherapy. Ruxolitinib (Jakafi®) is a Janus kinase (JAK) inhibitor that 
inhibits the activity of both JAK 1 and JAK 2, which are purported to be key 
targets in pancreatic cancer. In clinical trials, patients are treated twice daily 
with 15 mg of ruxolitinib in combination with capecitabine. 
 
Incyte Corp., Wilmington, DE 
 
Phase II trial (RECAP) and phase III trials (Janus 1 and Janus 2) ongoing; 
FDA granted orphan drug status 

Chemotherapy with 1 
or more of the 
following: 
Antimetabolites (e.g., 
5-fluorouracil, 
capecitabine, 
gemcitabine) 
Folic acid derivatives 
(e.g., leucovorin) 
Multikinase inhibitors 
(e.g., erlotinib) 
Platinum-based agents 
(e.g., cisplatin, 
oxaliplatin) 
Taxanes (e.g., 
docetaxel, nab-
paclitaxel, paclitaxel) 

Increased overall 
survival 
Increased progression-
free survival 
Improved quality of life 

Ruxolitinib (Jakafi) 
for treatment of 
polycythemia vera 

Patients in whom 
polycythemia vera 
has been 
diagnosed 

Polycythemia vera is a rare myeloproliferative neoplasm with limited treatment 
options. Patients with polycythemia vera typically have elevated red blood cell 
counts, and these patients are at increased risk for cardiovascular events and 
disease symptoms (e.g., enlarged spleen). Many patients with polycythemia 
vera harbor activating mutations in Janus kinase 2 (JAK2), and JAK2 activity 
is thought to lead to the blood cell deregulation and overproliferation observed 

in polycythemia vera. Ruxolitinib (Jakafi®) is a small-molecule inhibitor of 

JAK1 and JAK2 used in treating the JAK2-associated myeloproliferative 
neoplasm myelofibrosis. In clinical trials of ruxolitinib in patients with 
polycythemia vera, the drug is administered at a twice daily dosage of 
between 5 and 25 mg, depending on patient response. 
 
Incyte Corp., Wilmington, DE, in collaboration with Novartis International AG, 
Basel, Switzerland 
 
Phase III trials ongoing; FDA granted orphan drug status; Dec 2014, FDA 
approved for treating patients with ñpolycythemia vera who have had an 
inadequate response to or are intolerant of hydroxyureaò 

Antiplatelet therapy 
(e.g., aspirin) 
Hydroxyurea 
Interferon 
Phlebotomy 

Decreased 
progression to 
myelofibrosis or 
leukemia 
Decreased spleen 
volume 
Increased complete 
hematologic response 
rate 
Increased hematocrit 
control rate 
Improved quality of life 
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Comparators 

Potential Health 
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Sacituzumab 
govitecan for 
treatment of triple-
negative breast 
cancer 

Patients in whom 
triple-negative 
breast cancer has 
been diagnosed 

Triple-negative breast cancer (i.e., low expression of estrogen receptor, 
progesterone receptor, and human epidermal growth factor receptor 2) is not 
amenable to endocrine therapy or treatment with any of the targeted agents 
developed for breast cancer. Treatment presents a significant clinical 
challenge because no standard therapy is effective for this disease, and 
affected patients have a median survival of about 1 year. Sacituzumab 
govitecan (IMMU-132) is a combination of hRS7, a humanized antibody 
specific against trophoblast cell-surface antigen (TROP-2), and camptosar, 
the active metabolite of irinotecan (SN-38). This combination is intended to 
enable preferential delivery of a highly cytotoxic agent to cells expressing 
TROP-2 to produce results as good as or better than irinotecan plus 
chemotherapy, but with reduced side effects. In clinical trials, sacituzumab 
govitecan is administered at an unspecified dose intravenously once every 3 
weeks with or without carboplatin for up to 8 cycles. 
 
Immunomedics, Inc., Morris Plains, NJ 
 
Phase II trial (IMMU-132-02) and phase III trial (IMMU-132-05) ongoing; Jan 
2015, FDA granted fast-track status 

Chemotherapy with 1 
or more of the 
following:  
Alkylating agents (e.g., 
cyclophosphamide) 
Anthracyclines (e.g., 
doxorubicin) 
Antimetabolites (e.g., 
fluorouracil, 
gemcitabine, 
pemetrexed) 
PARP inhibitors (e.g., 
BMN 673, niraparib, 
olaparib [in 
development]) 
PD-1 antibodies (e.g., 
pembrolizumab [in 
development]) 
Taxanes (e.g., 
docetaxel, nab-
paclitaxel, paclitaxel) 
Vinca alkaloid (e.g., 
vinorelbine)  

Increased overall 
survival 
Increased progression-
free survival 
Improved quality of life 
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Selinexor for 
relapsed or 
treatment-refractory 
multiple myeloma 

Patients in whom 
relapsed/refractory 
multiple myeloma 
has been 
diagnosed 

Patients with relapsed/refractory multiple myeloma who have undergone 
treatment with both protease-inhibitor and immunomodulatory drug therapies 
have few remaining treatment options and a poor prognosis. Tumor 
suppressors normally function in cells to inhibit the aberrant cellular activities 
associated with cancer development. Many tumor suppressors (e.g., APC, 
NPM1, p53, pRB, TOXO) require nuclear localization to function, and many 
tumor types have been shown to drive cytoplasmic localization of these tumor 
suppressors through overexpression of the nuclear export factor CRM1 (also 
known as XPO1). Selinexor (KPT-330) is an antagonist of CRM1 activity that 
purportedly restores nuclear localization of tumor suppressors to potentially 
inhibit growth and survival of cancers. Selinexor is administered orally, 80 mg, 
twice weekly. Clinical trials are testing use of selinexor in combination with 
various multiple myeloma treatments (e.g., low-dose dexamethasone, 
lenalidomide and dexamethasone). 
 
Karyopharm Therapeutics, Inc., Natick, MA 
 
Phase II trials ongoing; FDA granted orphan drug status 

Multiple chemotherapy 
regimens (choice 
depends on prior 
therapy and patient 
condition), including: 
Bortezomib 
Bortezomib plus 
liposomal doxorubicin 
Carfilzomib 
Lenalidomide plus 
dexamethasone 
Pomalidomide plus 
dexamethasone 

Increased overall 
survival  
Increased progression-
free survival 
Improved quality of life 

Selinexor for 
treatment of acute 
myeloid leukemia 

Patients aged 60 
years and older 
with recurrent or 
refractory acute 
myeloid leukemia 
(AML) who are 
ineligible for high-
dose 
chemotherapy and 
hematopoietic stem 
cell transplantation 

Many patients with AML who are aged 60 years or older are unable to tolerate 
high-dose induction chemotherapies. Therefore, disease remission in this 
patient population is relatively low. Tumor suppressors normally function in 
cells to inhibit the aberrant cellular activities associated with cancer 
development. Many tumor suppressors (e.g., p53, pRB, TOXO, APC, NPM1) 
require nuclear localization to function, and many tumor types have been 
shown to drive cytoplasmic localization of these tumor suppressors through 
overexpression of the nuclear export factor CRM1. Selinexor (KPT-330) is an 
antagonist of CRM1 activity that purportedly restores nuclear localization of 
tumor suppressors to potentially inhibit growth and survival of cancers. 
Selinexor is administered orally, 55 mg/m2, twice weekly. 
 
Karyopharm Therapeutics, Inc., Natick, MA 
 
Phase II trials ongoing; FDA granted orphan drug status 

5-Azacytidine 
Decitabine 
Low-dose cytarabine 

Increased overall 
survival 
Increased progression-
free survival 
Improved quality of life 
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Selinexor for 
treatment of diffuse 
large B-cell 
lymphoma 

Patients with 
relapsed/refractory 
de novo diffuse 
large B-cell 
lymphoma 
(DLBCL) who have 
undergone at least 
2 multiagent 
treatment regimens 

Approximately 1/3 of patients with DLBCL will have disease refractory to initial 
therapy or experience disease recurrence after an initial remission. For 
patients with relapsed/refractory DLBCL who are ineligible for high-dose 
chemotherapy followed by allogeneic stem cell transplant, prognosis is poor 
and few treatment options are available. Tumor suppressors normally function 
in cells to inhibit the aberrant cellular activities associated with cancer 
development. Many tumor suppressors (e.g., APC, NPM1, p53, pRB, TOXO) 
require nuclear localization to function, and many tumor types have been 
shown to drive cytoplasmic localization of these tumor suppressors through 
overexpression of the nuclear export factor CRM1 (also known as XPO1). 
Selinexor (KPT-330) is an antagonist of CRM1 activity that purportedly 
restores nuclear localization of tumor suppressors to potentially inhibit growth 
and survival of cancers. Selinexor is administered orally, twice weekly, 60 or 
100 mg. 
 
Karyopharm Therapeutics, Inc., Natick, MA 
 
Phase II trial ongoing; FDA granted orphan drug status 

Bendamustine with or 
without rituximab 
Lenalidomide with or 
without rituximab 
Rituximab 

Increased overall 
survival  
Increased progression-
free survival 
Improved quality of life 
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Selumetinib for 
treatment of KRAS-
positive nonsmall cell 
lung cancer 

Patients with locally 
advanced or 
metastatic, KRAS 
mutationïpositive 
nonsmall cell lung 
cancer (NSCLC) 
who have 
undergone 1 round 
of therapy  

The 5-year survival rate for patients with advanced NSCLC is less than 15% 
with available treatments. The mitogen-activated protein kinase 
(MAPK)/extracellular signalïregulated kinase (ERK) pathway is a central 
regulator of cellular responses to growth signals. Aberrant activity of this 
pathway has been implicated in the development of many cancer types. 
MAPK kinase (MEK) is a protein kinase that plays a role in this pathway by 
controlling activation of ERK; therefore, inhibiting MEK activity could inhibit 
cancer cell growth and survival. However, no MEK inhibitor is available. 
Selumetinib (AZD6244, ARRY-142886) is a MEK inhibitor under study for 
treating KRAS mutationïpositive NSCLC. In clinical trials, selumetinib is 
administered at an oral dosage of 25 mg, twice daily, in combination with 
docetaxel and pegylated granulocyte colony stimulating factor. 
  
AstraZeneca, London, UK  
  
Phase III trial (SELECT-1) ongoing 

Chemotherapy with 1 
or more of the 
following: 
ALK inhibitors if ALK-

mutant (e.g., ceritinib, 
crizotinib) 
Angiogenesis 
inhibitors (e.g., 
bevacizumab, 
ramucirumab) 
Anthracyclines (e.g., 
doxorubicin) 
Antimetabolites (e.g., 
pemetrexed, 
gemcitabine) 
EGFR inhibitors if 
EGFR-mutant (e.g., 

afatinib, erlotinib) 
PD-1 antibodies (e.g., 
nivolumab, 
pembrolizumab) 
Platinum-based agents 
(e.g., carboplatin, 
cisplatin) 
Taxanes (e.g., 
docetaxel, nab-
paclitaxel, paclitaxel) 
Vinca alkaloids (e.g., 
vinblastine, 
vinorelbine) 

Increased overall 
survival 
Increased progression-
free survival 
Improved quality of life 
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Seviprotimut-L 
therapeutic 
melanoma antigen 
vaccine to prevent 
melanoma 
recurrence 

Patients at high risk 
of recurrence after 
surgical resection 
of stage IIB, IIC, or 
III melanoma 

After surgical resection of a primary melanotic tumor, disease recurs in many 
patients, and few adjuvant treatments to prevent recurrence are available. 
Seviprotimut-L (POL-103A) is a polyvalent vaccine that is generated by 
isolating peptides secreted by 3 human melanoma cell lines grown in culture. 
In clinical trials, seviprotimut-L was administered intradermally as adjuvant 
therapy after surgical resection and radiation. Treatment was divided into four 
0.2 mL injections. 
 
Polynoma LLC subsidiary of CK Life Sciences Intôl (Holdings), Inc., Hong 
Kong 
 
Phase III trial (MAVIS) ongoing; Jun 2006, FDA granted orphan drug status 

Chemotherapy with 1 
or more of the 
following: 
Alkylating agents (e.g., 
dacarbazine, 
temozolomide) 
B-RAF inhibitors (e.g., 
dabrafenib, 
vemurafenib) 
Immunotherapy (e.g., 
ipilimumab, nivolumab, 
pembrolizumab) 
MEK inhibitors (e.g., 
trametinib 
[cobimetinib; in 
development]) 
Platinum-based agents 
(e.g., carboplatin) 
Taxane agents (e.g., 
paclitaxel) 

Increased overall 
survival 
Increased progression-
free survival 
Improved quality of life 

Siltuximab (Sylvant) 
for treatment of 
multicentric 
Castlemanôs disease 

Patients in whom 
multicentric 
Castlemanôs 
disease has been 
diagnosed 

Castlemanôs disease is a lymphoproliferative disorder that can cause serious, 
possibly life-threatening symptoms or progress to more aggressive diseases 
such as lymphomas. Patients with the multicentric form of Castlemanôs 
disease frequently experience relapses following treatment with cytotoxic 
chemotherapy. The disease purportedly develops through an 
autoinflammatory process involving elevated levels of interleukin-6 (IL-6). 
Siltuximab (SylvantÊ) is an IL-6 monoclonal antibody that has the potential to 
limit IL-6 activity. In clinical trials, siltuximab was administered by intravenous 
infusion once every 3 weeks at a dose of 11 mg/kg. 
 
Janssen Biotech unit of Johnson & Johnson, New Brunswick, NJ 
 
Phase II trial ongoing; FDA granted orphan drug status; FDA approved Apr 
2014 for ñthe treatment of patients with multicentric Castlemanôs disease 
(MCD) who are human immunodeficiency virus (HIV) negative and human 
herpesvirus-8 (HHV-8) negativeò 

Various chemotherapy 
regimens including 1 
or more of the 
following: 
carmustine, cladribine, 
chlorambucil, 
cyclophosphamide, 
doxorubicin, 
etoposide, melphalan, 
vinblastine, and 
vincristine 

Increased remission 
rate 
Increased remission 
duration 
Improved quality of life 
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Sodium thiosulfate 
for prevention of 
cisplatin-mediated 
ototoxicity 

Pediatric patients 
with newly 
diagnosed 
hepatoblastoma or 
any other 
malignancy 
amenable to 
treatment with 
cisplatin (germ cell 
tumor, 
medulloblastoma, 
neuroblastoma, 
osteosarcoma) 

Platinum-based chemotherapy is used in the 1st-line setting for treating 
various types of cancer. Unfortunately, because platinum compounds are 
used systemically, they affect any dividing cells and cause serious adverse 
events. In pediatric patients with cancer, platinum-based chemotherapy 
causes ototoxicity, which can lead to deafness. Sodium thiosulfate (STS) is a 
water-soluble thiol with reducing activity that circulates only in the plasma and 
does not enter cells. Cisplatin usually exerts its anticancer activity during the 
first 2 hours after infusion; the remaining cisplatin stays in the plasma to be 
excreted or metabolized to reduce its activity. In plasma, STS inactivates 
cisplatin, which prevents it from causing hearing loss. In clinical trials, STS is 
administered intravenously, 16 g/m2 or 533 mg/kg, 6 hours after cisplatin 
treatment, until regimen is complete. 
 
Fennec Pharmaceuticals, Inc., Research Triangle Park, NC 
 
Phase III trials (ACCL0431 and SIOPEL 6) ongoing 

No other preventive 
agents exist for 
ototoxicity and hearing 
loss 
Hearing loss can be 
managed with devices 
(i.e., hearing aids, 
cochlear [inner ear] 
implants) 

Prevented ototoxicity 
Prevented hearing loss 

Spicamycin-derived, 
nonopioid, 
nonnarcotic agent 
(KRN5500) for 
treatment of chronic 
cancer pain 

Patients with 
chronic cancer 
pain, especially 
chemotherapy-
induced 
neuropathic pain  

Pain management medications are not always effective in controlling chronic 
cancer pain, and their long-term use carries significant side effects (e.g., 
constipation, nausea, possible opioid addiction, kidney damage, 
gastrointestinal bleeding associated with nonsteroidal anti-inflammatory drugs 
[NSAIDs]). KRN5500 is a novel spicamycin derivative that was originally 
identified as a potential cancer treatment, a compound that could induce 
differentiation of myeloid leukemia cells. Although KRN5500 did not exhibit 
efficacy against leukemia, 1 patient with chronic neuropathic pain from 
previous cancer treatments experienced significant relief from that pain. 
Additional studies of KRN5500 for pain have been undertaken. 
 
DARA BioSciences, Inc., Raleigh, NC 
 
Phase IIa trial completed; FDA granted fast-track status in 2011 and orphan 
drug status in Feb 2014 

NSAIDs 
Opioid analgesics 

Reduced pain  
Improved quality of life 
















































































































































































































































































































































































































































































































































































































































































































































