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Introduction 
The costs of treating cancer are rising: approximately $124.6 billion 
in 2010 in the United States and projected to grow to between $158 
billion and $173 billion by 2020.1 This increased spending on cancer 
care can be attributed to a number of factors, including an aging 
population, growth in the number of individuals with insurance cov-
erage, earlier diagnoses, and longer survival rates. We have also made 
advances in surgeries, radiation therapies, and medications—such 
as advanced immunotherapies and targeted therapeutics. But these 
advancements run parallel with rising treatment costs. 

Today, many health plans, health systems, and oncology groups 
have begun experimenting with value-based payment models to con-
trol rising costs, reduce unexplained variation in care, and improve 
patient outcomes. Four value-based payment models are being tested 
in the commercial market:

1. Financial incentives for adhering to clinical pathways
2. Patient-centered medical homes (PCMHs)
3. Bundled payments 
4. Specialty accountable care organizations (ACOs) 

WITH THE LAUNCH OF MEDICARE'S Oncology 
Care Model (OCM) and commercial insurers’ initiation 
of value-based payment pilots, there has been much 
discussion around model design, care delivery reform, 
financial impact (including the cost of transformation), 
and quality of care. Notably absent from much of this 
discussion is how practices will do the work. As such, 
the operational lift for practices has not been given 
the detailed consideration it deserves as these models 
have been developed. 

Practices face 3 major challenges in today’s val-
ue-based payment models: 

1. Administrative needs, including patient identifica-
tion and tracking, technical performance and docu-
mentation of care plan completion, and quality 
metric calculation and reporting

2. Identification of old care processes that require 
transformation and implementation of new ones

3. Using analytics to measure practice performance 
on both financial and clinical measures, with the 
overall goal of improved quality of care at lower cost 

CO N TIN U ED  O N SP78

THE REPEAL OF THE SUSTAINABLE GROWTH 

RATE and its replacement with the Medicare Access 
and CHIP (Children’s Health Insurance Program) 
Reauthorization Act of 2015 (MACRA) authorized CMS 
to establish the new Quality Payment Program (QPP) 
to promote the transition of medical payments from 
volume to value. The QPP reimburses Part B medical 
services through one of 2 methodologies: 

• Merit-based Incentive Payment System (MIPS) 
• Advanced Alternative Payment Models (APMs).1
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PATIENT NAVIGATION

Patient navigation is immensely helpful 
in relieving some of the burden placed 
on cancer patients, and there are some 
particularly unique aspects of navigation 
as it pertains to immuno-oncology 
(SP 46 ).

CAR-T REVIEW

CAR-T treatments 
are being evaluated 
in both liquid and 
solid tumors, in 
adults as well as the 
pediatric population. 
However, challenges 
pertaining to their 
manufacture and 

management of post infusion adverse 
effects remain (SP 48 ).  

COMMUNITY CLINICS

As immune-oncology agents 
make their way from the 
bench to the clinic, community 
oncologists will have to develop 

models that incorporate these costly 
agents into treatment plans (SP57).

AJMCT V ® INTERVIEWS

David L. Porter, MD, of the 
University of Pennsylvania 
Health System, explains 
why treating tumors with a 

combination of CAR-T cells and other 
immune-stimulating agents is a logical 
next step for investigators (SP67).
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INDICATION
Rubraca™ (rucaparib) is indicated as monotherapy for the treatment of patients with deleterious BRCA mutation 
(germline and/or somatic) associated advanced ovarian cancer who have been treated with two or more 
chemotherapies. Select patients for therapy based on an FDA-approved companion diagnostic for Rubraca.
This indication is approved under accelerated approval based on objective response rate and duration of response. 
Continued approval for this indication may be contingent upon verifi cation and description of clinical benefi t in 
confi rmatory trials.

SELECT IMPORTANT SAFETY INFORMATION
Myelodysplastic Syndrome (MDS)/Acute Myeloid Leukemia (AML) was reported in 2 of 377 (0.5%) patients with ovarian 
cancer treated with Rubraca. The duration of Rubraca treatment prior to the diagnosis of MDS/AML was 57 days and 
539 days. Both patients received prior treatment with platinum and other DNA damaging agents.
AML was reported in 2 (<1%) patients with ovarian cancer enrolled in a blinded, randomized trial evaluating Rubraca 
versus placebo. One case of AML was fatal. The duration of treatment prior to the diagnosis of AML was 107 days and 
427 days. Both patients had received prior treatment with platinum and other DNA damaging agents. 
Do not start Rubraca until patients have recovered from hematological toxicity caused by previous chemotherapy 
(≤ Grade 1). 
Monitor complete blood count testing at baseline and monthly thereafter.  For prolonged hematological toxicities, 
interrupt Rubraca and monitor blood counts weekly until recovery. If the levels have not recovered to Grade 1 or less 
after 4 weeks, refer the patient to a hematologist for further investigations, including bone marrow analysis and blood 
sample for cytogenetics. If MDS/AML is confi rmed, discontinue Rubraca.
Based on its mechanism of action and fi ndings from animal studies, Rubraca can cause fetal harm when administered to 
a pregnant woman. Apprise pregnant women of the potential risk to a fetus.  Advise females of reproductive potential to 
use effective contraception during treatment and for 6 months following the last dose of Rubraca.
Most common adverse reactions (≥ 20%; Grade 1-4) were nausea (77%), asthenia/fatigue (77%), vomiting (46%), anemia 
(44%), constipation (40%), dysgeusia (39%), decreased appetite (39%), diarrhea (34%), abdominal pain (32%), dyspnea 
(21%), and thrombocytopenia (21%).
Most common laboratory abnormalities (≥ 35%; Grade 1-4) were increase in creatinine (92%), increase in alanine 
aminotransferase (ALT) (74%), increase in aspartate aminotransferase (AST) (73%), decrease in hemoglobin (67%), 
decrease in lymphocytes (45%), increase in cholesterol (40%), decrease in platelets (39%), and decrease in absolute 
neutrophil count (35%). 
Because of the potential for serious adverse reactions in breast-fed infants from Rubraca, advise lactating women not 
to breastfeed during treatment with Rubraca and for 2 weeks after the fi nal dose. 
You may report side effects to the FDA at 1-800-FDA-1088 or www.fda.gov/medwatch. You may also report side effects 
to Clovis Oncology, Inc. at 1-844-258-7662.

Please see Brief Summary of Prescribing Information on adjacent pages.

For your members with advanced  ovarian cancer 
after  2 or more chemotherapies

IF
BRCAmut+

Rubraca is the fi rst and only FDA-approved PARP inhibitor that treats patients with 
deleterious BRCA mutation (germline and/or somatic) advanced ovarian cancer

* The effi cacy of Rubraca was investigated in 106 patients in two multicenter, single-arm, open-label clinical trials, Study 1 and Study 2, in patients with 
advanced BRCA-mutant ovarian cancer who had progressed after 2 or more prior chemotherapies. All 106 patients received Rubraca 600 mg orally twice 
daily as monotherapy until disease progression or unacceptable toxicity. Objective response rate (ORR) and duration of response (DOR) were assessed by the 
investigator and independent radiology review (IRR) according to Response Evaluation Criteria in Solid Tumors (RECIST) version 1.1.1

† Complete response = 9% and partial response = 45%.1
‡ Response assessment by independent radiology review was 42% (95% CI [32-52]), with a median DOR of 6.7 months (95% CI [5.5, 11.1]).1
§ Effi cacy outcome measure.1
||  Pooled analysis of Study 1 and Study 2 (N=106).1
¶95% CI.1
#  The safety analysis was based on a pooled patient population of 377 patients with advanced ovarian cancer who received Rubraca 600 mg twice daily.1

** Adverse reactions led to dose reduction or interruption in 62% of patients, most frequently from anemia (27%), and fatigue/asthenia (22%). Adverse 
reactions led to dose discontinuation in 10% of patients, most frequently from fatigue/asthenia (2%).1

Reference: 1. Rubraca [package insert]. Boulder, CO: Clovis Oncology; 2016. 

54%
Objective response rate 

Rubraca demonstrated an 
objective response rate of 54%*†‡§|| 
(44, 64)1¶

62%

Dosing

The recommended starting dose of Rubraca 
is 600 mg (two 300 mg tablets) taken orally 
twice daily with or without food. Continue 
treatment until disease progression or 
unacceptable toxicity1

Dose modifi cation

62% of patients had dose 
reductions or interruptions as 
a result of adverse reactions1**

10%
Discontinuation rate

10% of patients discontinued 
treatment with Rubraca due 
to adverse reactions1#**

9.2
months

Median duration of response

The median duration of 
response was 9.2 months*‡§||

(6.6, 11.6)1¶

THEN
Rubraca™ (rucaparib) tablets

BID=twice daily; BRCA=BReast CAncer susceptibility gene; PARP=poly (ADP-ribose) polymerase.

600 mg 
BID

Please visit Rubraca.com 
for more information

Rubraca
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RUBRACA™ (rucaparib) tablets, for oral use
BRIEF SUMMARY: Please see package insert for full prescribing information.
INDICATIONS AND USAGE
Rubraca™ is indicated as monotherapy for the treatment of patients with
deleterious BRCA mutation (germline and/or somatic) associated advanced
ovarian cancer who have been treated with two or more chemotherapies. Select
patients for therapy based on an FDA-approved companion diagnostic for
Rubraca [see Dosage and Administration (2.1) in the full prescribing information].
This indication is approved under accelerated approval based on objective
response rate and duration of response [see Clinical Studies (14) in the full
prescribing information]. Continued approval for this indication may be contingent
upon verification and description of clinical benefit in confirmatory trials.
CONTRAINDICATIONS
None.
WARNINGS AND PRECAUTIONS
Myelodysplastic Syndrome/Acute Myeloid Leukemia
Myelodysplastic syndrome (MDS)/Acute Myeloid Leukemia (AML) was reported
in 2 of 377 (0.5%) patients with ovarian cancer treated with Rubraca. The
duration of Rubraca treatment prior to the diagnosis of MDS/AML was 57 days
and 539 days. Both patients received prior treatment with platinum and other
DNA damaging agents. 
In addition, AML was reported in 2 (< 1%) patients with ovarian cancer enrolled
in a blinded, randomized trial evaluating Rubraca versus placebo. One case of
AML was fatal. The duration of treatment prior to the diagnosis of AML was 
107 days and 427 days. Both patients had received prior treatment with
platinum and other DNA damaging agents.
Monitor complete blood count testing at baseline and monthly thereafter. Do
not start Rubraca until patients have recovered from hematological toxicity
caused by previous chemotherapy (≤ Grade 1). For prolonged hematological
toxicities, interrupt Rubraca and monitor blood counts weekly until recovery. 
If the levels have not recovered to Grade 1 or less after 4 weeks, refer the patient
to a hematologist for further investigations, including bone marrow analysis
and blood sample for cytogenetics. If MDS/AML is confirmed, discontinue
Rubraca.
Embryo-Fetal Toxicity
Rubraca can cause fetal harm when administered to a pregnant woman based
on its mechanism of action and findings from animal studies. In an animal
reproduction study, administration of rucaparib to pregnant rats during
organogenesis resulted in embryo-fetal death at maternal exposure that were
0.04 times the AUC in patients receiving the recommended dose of 600 mg
twice daily. Apprise pregnant women of the potential risk to a fetus. Advise
females of reproductive potential to use effective contraception during
treatment and for 6 months following the last dose of Rubraca [see Use in
Specific Populations (8.1, 8.3) and Clinical Pharmacology (12.1) in the full
prescribing information].
ADVERSE REACTIONS
The following serious adverse reactions are discussed elsewhere in the
labeling:
  •  Myelodysplastic Syndrome/Acute Myeloid Leukemia [see Warnings and

Precautions].
Clinical Trials Experience
Because clinical trials are conducted under widely varying conditions, adverse
reaction rates observed in the clinical trials of a drug cannot be directly
compared to rates in the clinical trials of another drug and may not reflect the
rates observed in practice.
Rubraca 600 mg twice daily as monotherapy, has been studied in 377 patients
with ovarian cancer treated in two open-label, single arm trials. In these
patients, the median age was 62 years (range 31 to 86), 100% had an Eastern
Cooperative Oncology Group (ECOG) performance status of 0 or 1, 38% had
BRCA-mutated ovarian cancer, 45% had received 3 or more prior lines of
chemotherapy, and the median time since ovarian cancer diagnosis was 
43 months (range 6 to 197).
Adverse reactions led to dose reduction or interruption in 62% of patients,
most frequently from anemia (27%), and fatigue/asthenia (22%). Adverse
reactions led to dose discontinuation in 10% of patients, most frequently from
fatigue/asthenia (2%). The median duration of treatment was 5.5 months
(range 0.1 to 28.0).
Table 2 and Table 3 summarize the common adverse reactions and abnormal
laboratory findings, respectively, observed in patients treated with Rubraca.

Table 2. Adverse Reactions Reported in ≥ 20% of Patients with Ovarian
Cancer Treated with Rubraca 600 mg Twice Daily

                                                                          All Ovarian Cancer Patients
                                                                                         (N = 377)
                                                                                               %
Adverse Reaction                                           Gradesa 1-4         Grades 3-4
Gastrointestinal Disorders

Nausea                                                                 77                         5
Vomiting                                                               46                         4
Constipation                                                         40                         2
Diarrhea                                                                34                         2
Abdominal Pain                                                    32                         3

General Disorders
Asthenia/Fatigue                                                   77                        11

Blood and Lymphatic System Disorders
Anemia                                                                 44                        25
Thrombocytopenia                                               21                         5

Nervous System Disorders                                                                 
Dysgeusia                                                             39                       0.3 

Metabolism and Nutrition Disorders                                                  
Decreased appetite                                               39                         3

Respiratory, Thoracic, and 
Mediastinal Disorders

Dyspnea                                                               21                       0.5
a National Cancer Institute Common Terminology Criteria for Adverse Events

(NCI CTCAE version 4.03)
The following adverse reactions have been identified in < 20% of the 377 patients
treated with Rubraca 600 mg twice daily: dizziness (17%), neutropenia (15%),
rash (includes rash, rash erythematous, rash maculopapular and dermatitis)
(13%), pyrexia (11%), photosensitivity reaction (10%), pruritus (includes
pruritus and pruritus generalized) (9%), Palmar-plantar erythrodysaesthesia
syndrome (2%), and febrile neutropenia (1%).
Table 3. Laboratory Abnormalities Reported in ≥ 35% of Patients with

Ovarian Cancer Treated with Rubraca 600 mg Twice Daily 
                                                                      All Patients with Ovarian Cancer
                                                                                         (N = 377)
                                                                                               %
Laboratory Parameter                                    Grade 1-4 a           Grade 3-4 
Clinical Chemistry
Increase in creatinine                                             92                         1
Increase in ALTb                                                     74                        13
Increase in ASTb                                                     73                         5
Increase in cholesterol                                           40                         2
Hematologic
Decrease in hemoglobin                                         67                        23
Decrease in lymphocytes                                       45                         7
Decrease in platelets                                              39                         6
Decrease in absolute neutrophil count                  35                        10

a At least one worsening shift in CTCAE grade and by maximum shift from
baseline.

b Increase in ALT/AST led to treatment discontinuation in 0.3% of patients (1/377).

USE IN SPECIFIC POPULATIONS
Pregnancy
Risk Summary
Based on findings from animal studies and its mechanism of action, Rubraca
can cause fetal harm when administered to pregnant women. There are no
available data in pregnant women to inform the drug-associated risk. In an
animal reproduction study, administration of rucaparib to pregnant rats during
organogenesis resulted in embryo-fetal death at maternal exposure that were
0.04 times the AUC0-24h in patients receiving the recommended dose of 600 mg
twice daily [see Data]. Apprise pregnant women of the potential risk to a fetus.
The background risk of major birth defects and miscarriage for the indicated
population is unknown. In the U.S. general population, the estimated background
risk of major birth defects and miscarriage in clinically recognized pregnancies
is 2% to 4% and 15% to 20%, respectively.

RUCA16ENTR4309_If_Then_Ad_A-SIZE_BS_r6.indd   1 5/16/17   10:54 AM



Data
Animal Data
In a dose range-finding embryo-fetal development study, pregnant rats received
oral doses of 50, 150, 500, or 1000 mg/kg/day of rucaparib during the period
of organogenesis. Post-implantation loss (100% early resorptions) was
observed in all animals at doses greater than or equal to 50 mg/kg/day (with
maternal systemic exposures approximately 0.04 times the human exposure at
the recommended dose based on AUC0-24h).
Lactation
Risk Summary
There is no information regarding the presence of rucaparib in human milk, 
or on its effects on milk production or the breast-fed infant. Because of the
potential for serious adverse reactions in breast-fed infants from Rubraca,
advise lactating women not to breastfeed during treatment with Rubraca and
for 2 weeks after the final dose.
Females and Males of Reproductive Potential
Pregnancy Testing
Pregnancy testing is recommended for females of reproductive potential prior
to initiating Rubraca.
Contraception
Females
Rubraca can cause fetal harm when administered to a pregnant woman [see
Use in Specific Populations]. Advise females of reproductive potential to use
effective contraception during treatment and for 6 months following the final
dose of Rubraca.
Pediatric Use
The safety and effectiveness of Rubraca in pediatric patients have not been
established.
Geriatric Use
One hundred and sixty (42%) of the 377 ovarian cancer patients in clinical trials
of Rubraca were 65 years of age or older. No overall differences in safety were
observed between these patients and younger patients, but greater sensitivity
of some older individuals cannot be ruled out. The effectiveness of Rubraca in
patients with BRCA-mutant ovarian cancer who were 65 years of age or older
could not be assessed due to the small number of patients (N=38).
Hepatic Impairment
No starting dose adjustment is recommended for patients with mild hepatic
impairment (total bilirubin less than or equal to upper limit of normal [ULN]
and AST greater than ULN, or total bilirubin between 1.0 to 1.5 times ULN and
any AST). No recommendation of starting dose adjustment is available for
patients with moderate to severe hepatic impairment (total bilirubin greater
than 1.5 times ULN) due to a lack of data [See Clinical Pharmacology (12.3) in
the full prescribing information].
Renal Impairment
No starting dose adjustment is recommended for patients with mild to moderate
renal impairment (creatinine clearance [CLcr] between 30 and 89 mL/min, as
estimated by the Cockcroft-Gault method). There is no recommended starting
dose for patients with CLcr less than 30 mL/min or patients on dialysis due to 
a lack of data [See Clinical Pharmacology (12.3) in the full prescribing
information]. 

OVERDOSAGE
There is no specific treatment in the event of Rubraca overdose, and symptoms
of overdose are not established. In the event of suspected overdose, physicians
should follow general supportive measures and should treat symptomatically.
PATIENT COUNSELING INFORMATION
Advise the patient to read the FDA-approved patient labeling (Patient Information).

MDS/AML: Advise patients to contact their healthcare provider if they
experience weakness, feeling tired, fever, weight loss, frequent infections,
bruising, bleeding easily, breathlessness, blood in urine or stool, and/or
laboratory findings of low blood cell counts, or a need for blood
transfusions. These may be signs of hematological toxicity or a more
serious uncommon bone marrow problem called ‘myelodysplastic
syndrome’ (MDS) or ‘acute myeloid leukemia’ (AML) which have been
reported in patients treated with Rubraca [see Warnings and Precautions].
Embryo-Fetal Toxicity: Advise females to inform their healthcare provider if
they are pregnant or become pregnant. Inform female patients of the risk to
a fetus and potential loss of the pregnancy [see Use in Specific Populations].
Advise females of reproductive potential to use effective contraception
during treatment and for 6 months after receiving the last dose of Rubraca
[see Warnings and Precautions and Use in Specific Populations].
Photosensitivity: Advise patients to use appropriate sun protection due to
the increased susceptibility to sunburn while taking Rubraca [see Adverse
Drug Reactions].
Lactation: Advise females not to breastfeed during treatment and for 2 weeks
after the last dose of Rubraca [see Use in Specific Populations].
Dosing Instructions: Instruct patients to take Rubraca orally twice daily 
with or without food. Doses should be taken approximately 12 hours apart.
Advise patients that if a dose of Rubraca is missed or if the patient vomits
after taking a dose of Rubraca, patients should not take an extra dose, but
take the next dose at the regular time [see Dosage and Administration (2.1)
in the full prescribing information].

Distributed by: 
Clovis Oncology, Inc.
Boulder, CO 80301
1-844-258-7662
Rubraca is a trademark of Clovis Oncology, Inc.
Issued: December 2016
PP-RUCA-US-0252
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6 /  05.17 Oncology Stakeholders Summit: PEER EXCHANGE™

Chairman’s Note

Regulatory and Policy Changes and Oncology Care

Changing oncology trial design to broaden access, regulatory changes such as 
off-label communication, and policy changes to overhaul the Affordable Care 
Act (ACA)—all represent an evolving healthcare landscape. Keeping pace can 

prove challenging for stakeholders as they strive to ensure that at the end of the day, 
outcomes improve and care remains patient-centered.

At this year’s Spring 2017 Oncology Stakeholders Summit, The American Journal 
of Managed Care® invited experts to understand their perspective and how they are 
preparing themselves for this volley of changes. The Oncology Stakeholders Summit, a 
series of panel discussions initiated in 2014, seeks input from payers, oncology  
providers, and health policy experts, on various topics that influence clinical and busi-
ness decisions in oncology.  

Panelists agreed that communication among stakeholders is key to generating the 
right changes in healthcare, and that no one can function in silos or in a vacuum. As for 
the healthcare act, they said that changes should focus on stabilizing the ACA, irrespec-
tive of what the act ends up being called. 

The original video segments from the discussion can be viewed at: www.ajmc.com/
peer-exchange.

The issue also includes an article on the FDA’s Oncology Center of Excellence, 
penned by Richard Pazdur, MD, who directs the center; an article from the Institute for 
Clinical and Economics Review on capturing the patient experience in value frame-
works; and a Q&A with Daryl Pritchard, PhD, vice president for science policy at the 
Personalized Medicine Coalition.

We hope this special issue provides a timely and valuable resource as the healthcare 
evolution continues. Thank you for your readership. ■

Mike Hennessy, Sr 
Chairman and CEO
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With a new administration in Washington, 
DC, change is expected over the next year, 
including a new direction in healthcare policy. 

Although the American Health Care Act (AHCA) failed 
to garner support from the House of Representatives in 
March, Republican efforts to replace the Affordable Care 
Act (ACA) are expected to continue. Concurrent changes 
within the drug regulatory body are expected—policies 
that will provide wheels to the FDA’s slow-moving drug 
approval process. 

At its Spring 2017 Oncology Stakeholders Summit, 
The American Journal of Managed Care® hosted  
Robert W. Carlson, MD, CEO of the National  
Comprehensive Cancer Network (NCCN); Elizabeth 
Carpenter, senior vice president, Avalere Health; John 
L. Fox, MD, associate chief medical officer, Priority 
Health; and Bhuvana Sagar, MD, national medical 
director, Cigna Healthcare, to discuss how these 
changes will affect how a patient receives care in 

the clinic. The discussion was moderated by Joseph 
Alvarnas, MD, director of value-based analytics and 
associate clinical professor in the Department of 
Hematology & Hematopoietic Cell Transplantation, 
City of Hope, in Duarte, California, and editor-in-chief 
of Evidence-Based Oncology™. 

Off-Label Communication
The conversation began with a discussion around the 
level of evidence and the scope of off-label commu-
nications, which the FDA has been openly pursuing. 
The FDA even conducted a public hearing in Novem-
ber 2016 to gather input as it continues to review 
its policy prohibiting the promotion of FDA-approved 
drugs for off-label uses.1 

Carlson explained that the FDA buckets off-label 
communication into health economic information—
which, he said, might be of most interest to payers and 
pharmacy and therapeutic (P&T) committees— » 

The Value of Regulatory and Healthcare Policy 
Changes in Oncology Care
Surabhi Dangi-Garimella, PhD

ROBERT W. CARLSON, 
MD

JOSEPH ALVARNAS, MD



8 /  05.17 Oncology Stakeholders Summit: PEER EXCHANGE™

and off-labelled indications, meaning “uses of the drug for which 
there is a label, but using them in circumstances or situations 
where the drug is active, presumably, but not actually, on the 
label.” 

The FDA has made available an updated draft guidance,2 which 
Carlson said provides specific criteria on appropriate off-label 
communication between the pharmaceutical industry and the 
provider, payer, and patients. With both scientific and legal is-
sues surrounding off-label communications, Carlson said that 
with patient safety as its top priority, the FDA wants to ensure 
appropriate communication that is not false or misleading. 

As for vetting this information for accuracy, Carlson told  
Alvarnas that the pharmaceutical industry, fearing legal back-
lash, has not provided much healthcare economic information to 
P&T committees, and drug companies are extra cautious with the 
off-label information. The FDA’s guidance in this regard, Carlson 
said, says that such information:

•  Should not be derived from a primary request by a company, 
such as an article written and funded by industry

•  Should be readily available in the public domain

Healthcare Costs
Fox, citing concerns with the health economics data provided 
by the pharmaceutical industry, brought up the conflict that is 
introduced for a company’s health economics and outcomes 
research (HEOR) department, which often claims that the prod-
uct will reduce healthcare costs. “If everybody reduces the cost 
to the degree that they said, healthcare would be free, I think,” 
Fox said. To ensure that the health economics data reviewed by 
a health plan is valid, Fox would like to see HEOR data generat-
ed by an independent, unbiased source. He added that the FDA 
opening a door for increased communication may not “make 
life any better or the information any more credible.”

Fox drew attention to the NCCN Guidelines, which he said 
is information vetted by experts and is readily accessible to 
everyone, including health plans, especially information on the 
safety and issues related to drug administration. Using this 
comment as a segue, Alvarnas was curious about the level of 
evidence that a manufacturer should share with physicians.

Carlson noted that for a new drug, there will be a signifi-
cant amount of evidence available for the on-label indications. 
“Unapproved does not mean unproven,” he added, explaining 
that off-label evidence for a drug might be equally good. As 
data emerge on older off-patent agents that support off-label 
indications, “someone who had a vested interest in getting a 
labeled indication could do so,” Carlson said. The motivation is 
stunted by the fact that it would require generating high-level 
data for drugs that are now less expensive and may not yield 
much profit. 

Does this assist or obstruct patient access? “It varies by 
state,” Fox replied, adding that in Michigan, where  

Priority Health operates, all FDA-approved drugs are covered. 
Off-label indications are covered if a physician can provide 
documentation in the form of 2 peer-reviewed articles for the 
indication or if the indications are included in a compendium, 
such as the NCCN Compendium.3 “Most health plans today 
will cover that as long as it’s in the Compendium, as will 
Medicare,” Fox added.

Carlson emphasized the importance of considering the 
“totality of evidence,” because peer-reviewed literature may not 
always be credible. “Having a therapy in the peer-reviewed lit-
erature does not necessarily mean it’s an appropriate therapy, 
even if that study shows advantage, because it may be poorly 
conducted, poorly analyzed, [or] may not include a meaningful 
endpoint,” he added.

Drug Price Policy 
Looking at the bigger picture, would off-label information assist 
with formulary management and healthcare costs? Carlson said 
that off-label communication would mainly be available for patent-
protected drugs because generic manufacturers do not gain much 
to communicate such information to payers or providers. For Fox, 
the bigger challenge is dealing with decisions made when informa-
tion is taken out of context. “While off-label indications may not 
impact the practice of medicine, if physicians take this out of con-
text, it could have a deleterious effect on patients when we have 
better evidence to support alternative therapies,” he said.

Alvarnas asked Carpenter to share her thoughts on how the 
new administration might address drug costs, since prices have 
been on President Donald Trump’s radar since the early days of 
his campaign. Carpenter agreed that although Trump has been 

ABOUT THE PANEL

Joseph Alvarnas, MD, is director of value-based  
analytics and associate clinical professor, Department of 
Hematology & Hematopoietic Cell Transplantation, City of 
Hope, Duarte, CA, and editor-in-chief of Evidence-Based 
Oncology™.

Robert W. Carlson, MD, is Chief Executive Officer, 
National Comprehensive Cancer Network.

Elizabeth Carpenter is senior vice president,  
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John L. Fox, MD, is associate chief medical officer,  
Priority Health. 

Bhuvana Sagar, MD, is national medical director,  
Cigna Healthcare.



Oncology Stakeholders Summit: PEER EXCHANGE™   05.17 / 9

outspoken about the role of drug prices, “perhaps more 
fascinating and challenging for the pharmaceuti-
cal industry is what’s going on at the state level.” 
She cited New York as an example of a state that 
passed legislation to create a drug price control 
program within Medicaid.4 During his 2017 State 
of the State address in January, New York Governor 
Andrew Cuomo announced a 3-pronged approach: 
protecting the Medicaid program from prescription 
price overcharge, a surcharge on manufacturers 
that charge exorbitant prices, and protection from 
intermediaries who cause a spike in drug prices.

Lack of competition creates an uneven playing 
field, Fox said. “What we see typically is that with 
each new incremental improvement, the 6 weeks 
of overall survival (OS) or progression-free survival 
(PFS), that there is a nonincremental price in-
crease,” he added, voicing his support for Medicare 
to negotiate drug prices, which, he added, would 
be a game changer since most payers follow in 
Medicare’s footsteps.

According to Carpenter, there’s a broad spec-
trum to government negotiation of drug prices: on 
one end is the President who is very active on so-
cial media and on the other end is the government 

negotiating drug prices for all drugs and plans in 
the Medicare market, which she thinks is not likely 
to happen. In place of such blanket policy changes, 
Carpenter thinks the government might consider 
negotiating prices for medications that do not have 
market competition and demand a major share of 
federal spending. She said the Center for Medicare 
& Medicaid Innovation, created by the ACA, could 
provide a good vehicle for this process, indepen-
dent of Congressional approval.

Whereas Alvarnas does not see this movement 
gaining much traction, Carpenter said more action 
at the state level seems likely. She also brought 
up the impact of third-party negotiators, such as 
pharmacy benefit managers (PBMs). “One of the 
big debates that we’ll see transpire is, should the 
government be the one negotiating drug prices or 
should the private sector, whether it’s a PBM or 
some other kind of third-party entity working that 
way?” Carpenter explained.

The discussion then moved on to biosimilars and 
how they would impact prescription drug prices. 
Fox argued that a 15% price reduction5 is not a 
deal because “it’s going to take you back to 2015 
prices” rather than to the cost of the reference » 

JOHN L. FOX, MD

ELIZABETH CARPENTER

BHUVANA SAGAR, MD
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product when it was first marketed. “I think that’s the real chal-
lenge for us. We can negotiate around the edges, but it doesn’t 
change the basic economic structure that’s breaking the bank,” 
Fox reasoned.

Both Carpenter and Fox agreed that drug importation could have 
a significant impact on drug prices and access, although Fox be-
lieves that the impact might be greater in the nononcology space.

FDA’s Oncology Center of Excellence
To accelerate the drug approval process, the FDA, under the 
leadership of Richard Pazdur, MD, has established the Oncol-
ogy Center of Excellence (OCE).6 Carlson vouched his trust in 
Pazdur and added that OCE will achieve its objective of a faster 
drug review process. “I do think the approval process is likely to 
accelerate, and that will allow the FDA to focus more attention on 
defining what is required to get a drug approved so that it’s more 
clear what endpoints they’re willing to accept and what the trade-
offs [are] between toxicity and efficacy,” Carlson said.

Fox said a faster approval process raises safety concerns, such 
as approvals based on a single phase 2 nonrandomized trial. Cit-
ing a study published in JAMA Internal Medicine last year7—which 
found that 18 of 36 cancer drugs that were approved based on 
surrogate endpoints showed no OS benefit in postmarketing 
studies—Fox said that 17 of the 18 drugs in the study either had 
no improvement or worsened quality of life, yet they still were ap-
proved. He voiced his concern about approvals that are based on 
insufficient information, which is “a cost to all of us, not only as a 
payer and the employers that we serve, but to society as a whole.”

Evolving Cancer Clinical Trial Design
What would then be an “ideal” clinical trial design? Is a phase 3 
randomized blinded trial ideal in today’s world of personalized 
medicine or will the Targeted Agent and Profiling Utilization Regis-
try (TAPUR)8 and National Cancer Institute-Molecular Analysis for 
Therapy Choice (NCI-MATCH)9 studies be the norm? 

Alvarnas said that TAPUR and NCI-MATCH both have adaptive 
trial designs and a personalized approach; TAPUR includes ap-
proved targeted agents in patients whose tumor genomic profiles 
are already on file. He asked the panelists if the prerequisite of 

genomic information might be a barrier to trial enrollment.
Fox responded that while the ACA mandated covering trial  

participation, Michigan has had a law in place for several  
decades to cover the therapeutic agents, not the diagnostic test-
ing required for participation. “We’ve made a decision, as a health 
plan, that we’re going to cover the diagnostic test to determine if 
patients are eligible. It’s kind of an end around the requirement 
if you say we’ll cover the trial, but you have to pay the $5000 to 
enter into the trial,” he explained. 

Fox said that for a patient who has failed first- and second-line 
therapy, but would like to continue treatment, enrollment in any 
clinical trial—not just TAPUR and NCI-MATCH—to identify optimal 
therapy is important. Carlson said that TAPUR and NCI-MATCH are 
designed to provide options for patients who have exhausted all 
else for their solid tumors. Being FDA-approved, all TAPUR agents 
have a known toxicity profile, but the small sample size for each 
arm will only assist with hypothesis generation for future trial 
design, Carlson added. 

Carlson, who’s an investigator on the NCI-MATCH trial, said a 
challenge he has faced with the design is the 30 treatment arms. 
“I cannot legitimately maintain that sort of expertise and know- 
ledge on 30 different arms, realizing that the arms in that trial 
come and go,” he said. Fox said he strongly believes in  
empowering those other than the principal investigator at each 
participating institution to provide expertise and keep patients 
informed about their eligibility to participate in these trials.

Besides the administrative burden and the need for a different 
style of analyzing the data that emerges from the small sample 
size, Carlson said that “we need to figure out ways to correct 
for that if we make the wrong inference from the data that we 
have.” This point raised the discussion to a new level of the quality 
of tumor biopsies, the timing and the actual site to collect the 
tumor sample, and selecting the laboratory to evaluate the tissue. 
Although Fox was concerned with substituting a tumor tissue biopsy 
with circulating tumor DNA, Carlson pointed out the discrepancy 

“One of the big debates that we’ll see 
transpire is, should the government 
be the one negotiating drug prices or 
should the private sector, whether it’s a 
pharmacy benefits manager or another 
third-party entity?”

—Elizabeth Carpenter

“At what point do patients define what an important ouctome is?” asked John L. Fox, MD.

(continued on page 17)
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WARNING: HEMORRHAGE, GASTROINTESTINAL 
PERFORATION, AND IMPAIRED WOUND HEALING

Hemorrhage: CYRAMZA increased the risk of hemorrhage and 
gastrointestinal hemorrhage, including severe and sometimes 
fatal hemorrhagic events. Permanently discontinue CYRAMZA in 
patients who experience severe bleeding.

Gastrointestinal Perforation: CYRAMZA can increase the risk of 
gastrointestinal perforation, a potentially fatal event. Permanently 
discontinue CYRAMZA in patients who experience a 
gastrointestinal perforation.

Impaired Wound Healing: Impaired wound healing can occur with 
antibodies inhibiting the VEGF pathway. Discontinue CYRAMZA 
therapy in patients with impaired wound healing. Withhold 
CYRAMZA prior to surgery and discontinue CYRAMZA if a patient 
develops wound healing complications.

Warnings and Precautions
Hemorrhage 
•  CYRAMZA increased the risk of hemorrhage and gastrointestinal 

hemorrhage, including severe and sometimes fatal hemorrhagic 
events. In study 3, which evaluated CYRAMZA plus docetaxel in 
metastatic non-small cell lung cancer (NSCLC), the incidence of 
severe bleeding was 2.4% for CYRAMZA plus docetaxel and 2.3% for 
placebo plus docetaxel. Patients with NSCLC receiving therapeutic 
anticoagulation or chronic therapy with NSAIDs or other antiplatelet 
therapy other than once-daily aspirin or with radiographic evidence of 
major airway or blood vessel invasion or intratumor cavitation were 
excluded from study 3; therefore, the risk of pulmonary hemorrhage 
in these groups of patients is unknown. Permanently discontinue 
CYRAMZA in patients who experience severe bleeding.

Arterial Thromboembolic Events (ATEs)
•  Serious, sometimes fatal, ATEs including myocardial infarction, 

cardiac arrest, cerebrovascular accident, and cerebral ischemia 
occurred in clinical trials. Permanently discontinue CYRAMZA in 
patients who experience a severe ATE.

Hypertension
•  An increased incidence of severe hypertension occurred in patients 

receiving CYRAMZA plus docetaxel (6%) as compared to placebo 
plus docetaxel (2%). Control hypertension prior to initiating 
treatment with CYRAMZA. Monitor blood pressure every 2 weeks or 
more frequently as indicated during treatment. Temporarily suspend 
CYRAMZA for severe hypertension until medically controlled. 
Permanently discontinue CYRAMZA if medically significant 
hypertension cannot be controlled with antihypertensive therapy or 
in patients with hypertensive crisis or hypertensive encephalopathy. 

Infusion-Related Reactions (IRRs)
•  Prior to the institution of premedication recommendations across 

clinical trials of CYRAMZA, IRRs occurred in 6 out of 37 patients (16%), 
including 2 severe events. The majority of IRRs across trials occurred 
during or following a first or second CYRAMZA infusion. Symptoms of 
IRRs included rigors/tremors, back pain/spasms, chest pain and/or 
tightness, chills, flushing, dyspnea, wheezing, hypoxia, and paresthesia. 
In severe cases, symptoms included bronchospasm, supraventricular 
tachycardia, and hypotension. Monitor patients during the infusion for 
signs and symptoms of IRRs in a setting with available resuscitation 
equipment. Immediately and permanently discontinue CYRAMZA for 
grade 3 or 4 IRRs. 

Gastrointestinal Perforations
•  CYRAMZA is an antiangiogenic therapy that can increase the risk 

of gastrointestinal perforation, a potentially fatal event. In 
study 3, the incidence of gastrointestinal perforation was 1% for 
CYRAMZA plus docetaxel versus 0.3% for placebo plus docetaxel. 
Permanently discontinue CYRAMZA in patients who experience 
a gastrointestinal perforation.

Impaired Wound Healing
•  Impaired wound healing can occur with antibodies inhibiting the 

VEGF pathway. CYRAMZA has not been studied in patients with 
serious or nonhealing wounds. CYRAMZA, as an antiangiogenic 
therapy, has the potential to adversely affect wound healing. 
Discontinue CYRAMZA therapy in patients with impaired wound 
healing. Withhold CYRAMZA prior to surgery. Resume CYRAMZA 
following the surgical intervention based on clinical judgment of 
adequate wound healing. If a patient develops wound healing 
complications during therapy, discontinue CYRAMZA until the 
wound is fully healed.

Clinical Deterioration in Child-Pugh B or C Cirrhosis
•  Clinical deterioration, manifested by new onset or worsening 

encephalopathy, ascites, or hepatorenal syndrome, was reported in 
patients with Child-Pugh B or C cirrhosis who received single-agent 
CYRAMZA. Use CYRAMZA in patients with Child-Pugh B or C cirrhosis 
only if the potential benefits of treatment are judged to outweigh the 
risks of clinical deterioration. 

Reversible Posterior Leukoencephalopathy Syndrome (RPLS)
•  RPLS has been reported at a rate of <0.1% in clinical studies with 

CYRAMZA. Confirm the diagnosis of RPLS with MRI and discontinue 
CYRAMZA in patients who develop RPLS. Symptoms may resolve or 
improve within days, although some patients with RPLS can 
experience ongoing neurologic sequelae or death.

Proteinuria Including Nephrotic Syndrome
•  Monitor proteinuria by urine dipstick and/or urinary protein 

creatinine ratio for the development of worsening of proteinuria 
during CYRAMZA therapy. Withhold CYRAMZA for urine protein 

levels that are ≥2 g over 24 hours. Reinitiate CYRAMZA at a reduced 
dose once the urine protein level returns to <2 g over 24 hours. 
Permanently discontinue CYRAMZA for urine protein levels >3 g over 
24 hours or in the setting of nephrotic syndrome.

Thyroid Dysfunction
•  Monitor thyroid function during treatment with CYRAMZA. 
Embryofetal Toxicity
•  Based on its mechanism of action, CYRAMZA can cause fetal harm 

when administered to pregnant women. Animal models link 
angiogenesis, VEGF, and VEGF Receptor 2 (VEGFR2) to critical 
aspects of female reproduction, embryofetal development, and 
postnatal development. Advise pregnant women of the potential risk 
to a fetus. Advise females of reproductive potential to use effective 
contraception during treatment with CYRAMZA and for at least 3 
months after the last dose of CYRAMZA.

Most Common Adverse Reactions
•  The most commonly reported adverse reactions (all grades; grade 

3/4) occurring in ≥5% of patients receiving CYRAMZA plus docetaxel 
and ≥2% higher than placebo plus docetaxel in study 3 were 
neutropenia (55% vs 46%; 49% vs 40%), fatigue/asthenia (55% vs 50%; 
14% vs 11%), stomatitis/mucosal inflammation (37% vs 19%; 7% vs 
2%), epistaxis (19% vs 7%; <1% vs <1%), febrile neutropenia (16% vs 
10%; 16% vs 10%), peripheral edema (16% vs 9%; 0% vs <1%), 
thrombocytopenia (13% vs 5%; 3% vs <1%), lacrimation increased 
(13% vs 5%; <1% vs 0%), and hypertension (11% vs 5%; 6% vs 2%).

•  The most common serious adverse events with CYRAMZA plus 
docetaxel in study 3 were febrile neutropenia (14%), pneumonia (6%), 
and neutropenia (5%). The use of granulocyte colony-stimulating 
factors was 42% in CYRAMZA plus docetaxel-treated patients versus 
37% in patients who received placebo plus docetaxel.

•  In patients ≥65 years of age, there were 18 (8%) deaths on treatment 
or within 30 days of discontinuation for CYRAMZA plus docetaxel and 
9 (4%) deaths for placebo plus docetaxel. In patients <65 years of 
age, there were 13 (3%) deaths on treatment or within 30 days of 
discontinuation for CYRAMZA plus docetaxel and 26 (6%) deaths for 
placebo plus docetaxel.

•  Treatment discontinuation due to adverse reactions occurred more 
frequently in CYRAMZA plus docetaxel-treated patients (9%) than 
in placebo plus docetaxel-treated patients (5%). The most common 
adverse events leading to treatment discontinuation of CYRAMZA 
were infusion-related reaction (0.5%) and epistaxis (0.3%). 

•  For patients with nonsquamous histology, the overall incidence of 
pulmonary hemorrhage was 7% and the incidence of grade ≥3 
pulmonary hemorrhage was 1% for CYRAMZA plus docetaxel 
compared to 6% overall incidence and 1% for grade ≥3 pulmonary 

hemorrhage for placebo plus docetaxel. For patients with squamous 
histology, the overall incidence of pulmonary hemorrhage was 10% 
and the incidence of grade ≥3 pulmonary hemorrhage was 2% for 
CYRAMZA plus docetaxel compared to 12% overall incidence and 
2% for grade ≥3 pulmonary hemorrhage for placebo plus docetaxel.

•  Clinically relevant adverse reactions reported in ≥1% and <5% 
of CYRAMZA plus docetaxel-treated patients in study 3 were 
hyponatremia (4.8% CYRAMZA plus docetaxel versus 2.4% for 
placebo plus docetaxel) and proteinuria (3.3% CYRAMZA plus 
docetaxel versus 0.8% placebo plus docetaxel).

Drug Interactions
•  No pharmacokinetic interactions were observed between 

ramucirumab and docetaxel.

Use in Specific Populations
•  Pregnancy: Based on its mechanism of action, CYRAMZA can

cause fetal harm. Animal models link angiogenesis, VEGF, 
and VEGF Receptor 2 (VEGFR2) to critical aspects of female 
reproduction, embryofetal development, and postnatal development. 
There are no available data on CYRAMZA use in pregnant women 
to inform any drug-associated risks. No animal studies have been 
conducted to evaluate the effect of ramucirumab on reproduction 
and fetal development. Advise females of reproductive potential of 
the potential risk for maintaining pregnancy, risk to the fetus, and 
risk to newborn and infant development, and to use effective 
contraception during CYRAMZA therapy and for at least 3 months 
following the last dose of CYRAMZA.

•  Lactation: Because of the potential risk for serious adverse 
reactions in nursing infants from ramucirumab, advise women that 
breastfeeding is not recommended during treatment with CYRAMZA.

•  Females of Reproductive Potential: Advise females of reproductive 
potential that based on animal data CYRAMZA may impair fertility.

Please see Brief Summary of Prescribing Information for CYRAMZA, 
including Boxed Warnings for hemorrhage, gastrointestinal perforation, 
and impaired wound healing, on next page.
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IMPORTANT SAFETY INFORMATION FOR CYRAMZA

CYRAMZA® (ramucirumab), in combination with docetaxel, is indicated 
for the treatment of patients with metastatic NSCLC with disease 
progression on or after platinum-based chemotherapy. Patients with 
epidermal growth factor receptor (EGFR) or anaplastic lymphoma kinase 
(ALK) genomic tumor aberrations should have disease progression on 
FDA-approved therapy for these aberrations prior to receiving CYRAMZA. 

PFS=progression-free survival; ORR=objective response rate; OS=overall survival; CI=confidence interval. 
* The percentage of events at the time of analysis was 89% (558 patients) and 93% (583 patients) in the CYRAMZA and placebo arms, respectively.
†    Intent-to-treat (ITT) population. Disease progression and tumor response were assessed by investigators in accordance with Response Evaluation Criteria in Solid Tumors (RECIST) 1.1.2

  ORR=complete + partial response; does not include stable disease.
‡  The percentage of deaths at the time of analysis was 68% (428 patients) and 73% (456 patients) in the CYRAMZA plus docetaxel and placebo plus docetaxel arms, respectively.

       IN METASTATIC NSCLC

DELAY PROGRESSION, ADD TIME: 
MAKE AN IMPACT WITH CYRAMZA 
IN COMBINATION WITH DOCETAXEL 

REVEL TRIAL DESIGN (N=1253)1 

The phase III REVEL trial evaluated the efficacy and safety of CYRAMZA plus docetaxel vs placebo plus docetaxel in patients with metastatic NSCLC 
with disease progression on or after platinum-based chemotherapy. Major efficacy outcome measure was OS. Supportive efficacy outcome 
measures were PFS and ORR. All patients were required to have Eastern Cooperative Oncology Group performance status 0 or 1. Patients were 
randomized 1:1 (N=1253) to receive either CYRAMZA 10 mg/kg or placebo, in combination with docetaxel at 75 mg/m2 every 21 days.

HELP CONTROL THE DISEASE BY  DELAYING TUMOR GROWTH, AS DEMONSTRATED 
BY A  SIGNIFICANT IMPROVEMENT  IN PFS AND ORR— BACKED BY IMPROVED OS1
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MEDIAN OS
Major Outcome Measure (95% CI)‡1

WARNING: HEMORRHAGE, GASTROINTESTINAL 
PERFORATION, AND IMPAIRED WOUND HEALING

Hemorrhage: CYRAMZA increased the risk of hemorrhage and 
gastrointestinal hemorrhage, including severe and sometimes 
fatal hemorrhagic events. Permanently discontinue CYRAMZA in 
patients who experience severe bleeding.

Gastrointestinal Perforation: CYRAMZA can increase the risk of 
gastrointestinal perforation, a potentially fatal event. Permanently 
discontinue CYRAMZA in patients who experience a 
gastrointestinal perforation.

Impaired Wound Healing: Impaired wound healing can occur with 
antibodies inhibiting the VEGF pathway. Discontinue CYRAMZA 
therapy in patients with impaired wound healing. Withhold 
CYRAMZA prior to surgery and discontinue CYRAMZA if a patient 
develops wound healing complications.

Warnings and Precautions
Hemorrhage 
•  CYRAMZA increased the risk of hemorrhage and gastrointestinal 

hemorrhage, including severe and sometimes fatal hemorrhagic 
events. In study 3, which evaluated CYRAMZA plus docetaxel in 
metastatic non-small cell lung cancer (NSCLC), the incidence of 
severe bleeding was 2.4% for CYRAMZA plus docetaxel and 2.3% for 
placebo plus docetaxel. Patients with NSCLC receiving therapeutic 
anticoagulation or chronic therapy with NSAIDs or other antiplatelet 
therapy other than once-daily aspirin or with radiographic evidence of 
major airway or blood vessel invasion or intratumor cavitation were 
excluded from study 3; therefore, the risk of pulmonary hemorrhage 
in these groups of patients is unknown. Permanently discontinue 
CYRAMZA in patients who experience severe bleeding.

Arterial Thromboembolic Events (ATEs)
•  Serious, sometimes fatal, ATEs including myocardial infarction, 

cardiac arrest, cerebrovascular accident, and cerebral ischemia 
occurred in clinical trials. Permanently discontinue CYRAMZA in 
patients who experience a severe ATE.

Hypertension
•  An increased incidence of severe hypertension occurred in patients 

receiving CYRAMZA plus docetaxel (6%) as compared to placebo 
plus docetaxel (2%). Control hypertension prior to initiating 
treatment with CYRAMZA. Monitor blood pressure every 2 weeks or 
more frequently as indicated during treatment. Temporarily suspend 
CYRAMZA for severe hypertension until medically controlled. 
Permanently discontinue CYRAMZA if medically significant 
hypertension cannot be controlled with antihypertensive therapy or 
in patients with hypertensive crisis or hypertensive encephalopathy. 

Infusion-Related Reactions (IRRs)
•  Prior to the institution of premedication recommendations across 

clinical trials of CYRAMZA, IRRs occurred in 6 out of 37 patients (16%), 
including 2 severe events. The majority of IRRs across trials occurred 
during or following a first or second CYRAMZA infusion. Symptoms of 
IRRs included rigors/tremors, back pain/spasms, chest pain and/or 
tightness, chills, flushing, dyspnea, wheezing, hypoxia, and paresthesia. 
In severe cases, symptoms included bronchospasm, supraventricular 
tachycardia, and hypotension. Monitor patients during the infusion for 
signs and symptoms of IRRs in a setting with available resuscitation 
equipment. Immediately and permanently discontinue CYRAMZA for 
grade 3 or 4 IRRs. 

Gastrointestinal Perforations
•  CYRAMZA is an antiangiogenic therapy that can increase the risk 

of gastrointestinal perforation, a potentially fatal event. In 
study 3, the incidence of gastrointestinal perforation was 1% for 
CYRAMZA plus docetaxel versus 0.3% for placebo plus docetaxel. 
Permanently discontinue CYRAMZA in patients who experience 
a gastrointestinal perforation.

Impaired Wound Healing
•  Impaired wound healing can occur with antibodies inhibiting the 

VEGF pathway. CYRAMZA has not been studied in patients with 
serious or nonhealing wounds. CYRAMZA, as an antiangiogenic 
therapy, has the potential to adversely affect wound healing. 
Discontinue CYRAMZA therapy in patients with impaired wound 
healing. Withhold CYRAMZA prior to surgery. Resume CYRAMZA 
following the surgical intervention based on clinical judgment of 
adequate wound healing. If a patient develops wound healing 
complications during therapy, discontinue CYRAMZA until the 
wound is fully healed.

Clinical Deterioration in Child-Pugh B or C Cirrhosis
•  Clinical deterioration, manifested by new onset or worsening 

encephalopathy, ascites, or hepatorenal syndrome, was reported in 
patients with Child-Pugh B or C cirrhosis who received single-agent 
CYRAMZA. Use CYRAMZA in patients with Child-Pugh B or C cirrhosis 
only if the potential benefits of treatment are judged to outweigh the 
risks of clinical deterioration. 

Reversible Posterior Leukoencephalopathy Syndrome (RPLS)
•  RPLS has been reported at a rate of <0.1% in clinical studies with 

CYRAMZA. Confirm the diagnosis of RPLS with MRI and discontinue 
CYRAMZA in patients who develop RPLS. Symptoms may resolve or 
improve within days, although some patients with RPLS can 
experience ongoing neurologic sequelae or death.

Proteinuria Including Nephrotic Syndrome
•  Monitor proteinuria by urine dipstick and/or urinary protein 

creatinine ratio for the development of worsening of proteinuria 
during CYRAMZA therapy. Withhold CYRAMZA for urine protein 

levels that are ≥2 g over 24 hours. Reinitiate CYRAMZA at a reduced 
dose once the urine protein level returns to <2 g over 24 hours. 
Permanently discontinue CYRAMZA for urine protein levels >3 g over 
24 hours or in the setting of nephrotic syndrome.

Thyroid Dysfunction
•  Monitor thyroid function during treatment with CYRAMZA. 
Embryofetal Toxicity
•  Based on its mechanism of action, CYRAMZA can cause fetal harm 

when administered to pregnant women. Animal models link 
angiogenesis, VEGF, and VEGF Receptor 2 (VEGFR2) to critical 
aspects of female reproduction, embryofetal development, and 
postnatal development. Advise pregnant women of the potential risk 
to a fetus. Advise females of reproductive potential to use effective 
contraception during treatment with CYRAMZA and for at least 3 
months after the last dose of CYRAMZA.

Most Common Adverse Reactions
•  The most commonly reported adverse reactions (all grades; grade 

3/4) occurring in ≥5% of patients receiving CYRAMZA plus docetaxel 
and ≥2% higher than placebo plus docetaxel in study 3 were 
neutropenia (55% vs 46%; 49% vs 40%), fatigue/asthenia (55% vs 50%; 
14% vs 11%), stomatitis/mucosal inflammation (37% vs 19%; 7% vs 
2%), epistaxis (19% vs 7%; <1% vs <1%), febrile neutropenia (16% vs 
10%; 16% vs 10%), peripheral edema (16% vs 9%; 0% vs <1%), 
thrombocytopenia (13% vs 5%; 3% vs <1%), lacrimation increased 
(13% vs 5%; <1% vs 0%), and hypertension (11% vs 5%; 6% vs 2%).

•  The most common serious adverse events with CYRAMZA plus 
docetaxel in study 3 were febrile neutropenia (14%), pneumonia (6%), 
and neutropenia (5%). The use of granulocyte colony-stimulating 
factors was 42% in CYRAMZA plus docetaxel-treated patients versus 
37% in patients who received placebo plus docetaxel.

•  In patients ≥65 years of age, there were 18 (8%) deaths on treatment 
or within 30 days of discontinuation for CYRAMZA plus docetaxel and 
9 (4%) deaths for placebo plus docetaxel. In patients <65 years of 
age, there were 13 (3%) deaths on treatment or within 30 days of 
discontinuation for CYRAMZA plus docetaxel and 26 (6%) deaths for 
placebo plus docetaxel.

•  Treatment discontinuation due to adverse reactions occurred more 
frequently in CYRAMZA plus docetaxel-treated patients (9%) than 
in placebo plus docetaxel-treated patients (5%). The most common 
adverse events leading to treatment discontinuation of CYRAMZA 
were infusion-related reaction (0.5%) and epistaxis (0.3%). 

•  For patients with nonsquamous histology, the overall incidence of 
pulmonary hemorrhage was 7% and the incidence of grade ≥3 
pulmonary hemorrhage was 1% for CYRAMZA plus docetaxel 
compared to 6% overall incidence and 1% for grade ≥3 pulmonary 

hemorrhage for placebo plus docetaxel. For patients with squamous 
histology, the overall incidence of pulmonary hemorrhage was 10% 
and the incidence of grade ≥3 pulmonary hemorrhage was 2% for 
CYRAMZA plus docetaxel compared to 12% overall incidence and 
2% for grade ≥3 pulmonary hemorrhage for placebo plus docetaxel.

•  Clinically relevant adverse reactions reported in ≥1% and <5% 
of CYRAMZA plus docetaxel-treated patients in study 3 were 
hyponatremia (4.8% CYRAMZA plus docetaxel versus 2.4% for 
placebo plus docetaxel) and proteinuria (3.3% CYRAMZA plus 
docetaxel versus 0.8% placebo plus docetaxel).

Drug Interactions
•  No pharmacokinetic interactions were observed between 

ramucirumab and docetaxel.

Use in Specific Populations
•  Pregnancy: Based on its mechanism of action, CYRAMZA can

cause fetal harm. Animal models link angiogenesis, VEGF, 
and VEGF Receptor 2 (VEGFR2) to critical aspects of female 
reproduction, embryofetal development, and postnatal development. 
There are no available data on CYRAMZA use in pregnant women 
to inform any drug-associated risks. No animal studies have been 
conducted to evaluate the effect of ramucirumab on reproduction 
and fetal development. Advise females of reproductive potential of 
the potential risk for maintaining pregnancy, risk to the fetus, and 
risk to newborn and infant development, and to use effective 
contraception during CYRAMZA therapy and for at least 3 months 
following the last dose of CYRAMZA.

•  Lactation: Because of the potential risk for serious adverse 
reactions in nursing infants from ramucirumab, advise women that 
breastfeeding is not recommended during treatment with CYRAMZA.

•  Females of Reproductive Potential: Advise females of reproductive 
potential that based on animal data CYRAMZA may impair fertility.

Please see Brief Summary of Prescribing Information for CYRAMZA, 
including Boxed Warnings for hemorrhage, gastrointestinal perforation, 
and impaired wound healing, on next page.
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IMPORTANT SAFETY INFORMATION FOR CYRAMZA

CYRAMZA® (ramucirumab), in combination with docetaxel, is indicated 
for the treatment of patients with metastatic NSCLC with disease 
progression on or after platinum-based chemotherapy. Patients with 
epidermal growth factor receptor (EGFR) or anaplastic lymphoma kinase 
(ALK) genomic tumor aberrations should have disease progression on 
FDA-approved therapy for these aberrations prior to receiving CYRAMZA. 

PFS=progression-free survival; ORR=objective response rate; OS=overall survival; CI=confidence interval. 
* The percentage of events at the time of analysis was 89% (558 patients) and 93% (583 patients) in the CYRAMZA and placebo arms, respectively.
†    Intent-to-treat (ITT) population. Disease progression and tumor response were assessed by investigators in accordance with Response Evaluation Criteria in Solid Tumors (RECIST) 1.1.2

  ORR=complete + partial response; does not include stable disease.
‡  The percentage of deaths at the time of analysis was 68% (428 patients) and 73% (456 patients) in the CYRAMZA plus docetaxel and placebo plus docetaxel arms, respectively.

       IN METASTATIC NSCLC

DELAY PROGRESSION, ADD TIME: 
MAKE AN IMPACT WITH CYRAMZA 
IN COMBINATION WITH DOCETAXEL 

REVEL TRIAL DESIGN (N=1253)1 

The phase III REVEL trial evaluated the efficacy and safety of CYRAMZA plus docetaxel vs placebo plus docetaxel in patients with metastatic NSCLC 
with disease progression on or after platinum-based chemotherapy. Major efficacy outcome measure was OS. Supportive efficacy outcome 
measures were PFS and ORR. All patients were required to have Eastern Cooperative Oncology Group performance status 0 or 1. Patients were 
randomized 1:1 (N=1253) to receive either CYRAMZA 10 mg/kg or placebo, in combination with docetaxel at 75 mg/m2 every 21 days.

HELP CONTROL THE DISEASE BY  DELAYING TUMOR GROWTH, AS DEMONSTRATED 
BY A  SIGNIFICANT IMPROVEMENT  IN PFS AND ORR— BACKED BY IMPROVED OS1
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CYRAMZA® (ramucirumab) injection
BRIEF SUMMARY: For complete safety, please consult the full Prescribing 
Information.

WARNING: HEMORRHAGE, GASTROINTESTINAL PERFORATION, AND IMPAIRED 
WOUND HEALING

Hemorrhage: CYRAMZA increased the risk of hemorrhage and gastrointestinal 
hemorrhage, including severe and sometimes fatal hemorrhagic events. 
Permanently discontinue CYRAMZA in patients who experience severe 
bleeding.

Gastrointestinal Perforation: CYRAMZA can increase the risk of gastrointestinal 
perforation, a potentially fatal event. Permanently discontinue CYRAMZA in 
patients who experience a gastrointestinal perforation.

Impaired Wound Healing: Impaired wound healing can occur with antibodies 
inhibiting the VEGF pathway. Discontinue CYRAMZA therapy in patients with 
impaired wound healing. Withold CYRAMZA prior to surgery and discontinue 
CYRAMZA if a patient develops wound healing complications. 

INDICATIONS AND USAGE
Non-Small Cell Lung Cancer:
CYRAMZA, in combination with docetaxel, is indicated for the treatment of patients with 
metastatic non-small cell lung cancer (NSCLC) with disease progression on or after 
platinum-based chemotherapy.  Patients with EGFR or ALK genomic tumor aberrations 
should have disease progression on FDA-approved therapy for these aberrations prior 
to receiving CYRAMZA.

CONTRAINDICATIONS
None.

WARNINGS AND PRECAUTIONS
Hemorrhage
CYRAMZA increased the risk of hemorrhage and gastrointestinal hemorrhage, including 
severe and sometimes fatal hemorrhagic events. In Study 1, the incidence of severe 
bleeding was 3.4% for CYRAMZA and 2.6% for placebo. In Study 2, the incidence of 
severe bleeding was 4.3% for CYRAMZA plus paclitaxel and 2.4% for placebo plus 
paclitaxel. Patients with gastric cancer receiving nonsteroid anti-inflammatory drugs 
(NSAIDs) were excluded from enrollment in Studies 1 and 2; therefore, the risk of 
gastric hemorrhage in CYRAMZA-treated patients with gastric tumors receiving NSAIDs 
is unknown. In Study 3, the incidence of severe bleeding was 2.4% for CYRAMZA 
plus docetaxel and 2.3% for placebo plus docetaxel. Patients with NSCLC receiving 
therapeutic anticoagulation or chronic therapy with NSAIDS or other antiplatelet 
therapy other than once daily aspirin or with radiographic evidence of major airway or 
blood vessel invasion or intratumor cavitation were excluded from Study 3; therefore 
the risk of pulmonary hemorrhage in these groups of patients is unknown. In Study 4, 
the incidence of severe bleeding was 2.5% for CYRAMZA plus FOLFIRI and 1.7% for 
placebo plus FOLFIRI. Permanently discontinue CYRAMZA in patients who experience 
severe bleeding.
Arterial Thromboembolic Events
Serious, sometimes fatal, arterial thromboembolic events (ATEs) including myocardial 
infarction, cardiac arrest, cerebrovascular accident, and cerebral ischemia occurred 
in clinical trials including 1.7% of 236 patients who received CYRAMZA as a single 
agent for gastric cancer in Study 1. Permanently discontinue CYRAMZA in patients who 
experience a severe ATE.
Hypertension
An increased incidence of severe hypertension occurred in patients receiving 
CYRAMZA as a single agent (8%) as compared to placebo (3%) and in patients 
receiving CYRAMZA plus paclitaxel (15%) as compared to placebo plus paclitaxel 
(3%), in patients receiving CYRAMZA plus docetaxel (6%) as compared to placebo plus 
docetaxel (2%), and in patients receiving  CYRAMZA plus FOLFIRI (11%) as compared 
to placebo plus FOLFIRI (3%). Control hypertension prior to initiating treatment with 
CYRAMZA. Monitor blood pressure every two weeks or more frequently as indicated 
during treatment. Temporarily suspend CYRAMZA for severe hypertension until 
medically controlled. Permanently discontinue CYRAMZA if medically significant 
hypertension cannot be controlled with antihypertensive therapy or in patients with 
hypertensive crisis or hypertensive encephalopathy.
Infusion-Related Reactions
Prior to the institution of premedication recommendations across clinical trials 
of CYRAMZA, infusion-related reactions (IRRs) occurred in 6 out of 37 patients 
(16%), including two severe events. The majority of IRRs across trials occurred 
during or following a first or second CYRAMZA infusion. Symptoms of IRRs included 
rigors/tremors, back pain/spasms, chest pain and/or tightness, chills, flushing, 
dyspnea, wheezing, hypoxia, and paresthesia. In severe cases, symptoms included 
bronchospasm, supraventricular tachycardia, and hypotension. Monitor patients during 
the infusion for signs and symptoms of IRRs in a setting with available resuscitation 
equipment. Immediately and permanently discontinue CYRAMZA for Grade 3 or 4 IRRs.
Gastrointestinal Perforations
CYRAMZA is an antiangiogenic therapy that can increase the risk of gastrointestinal 
perforation, a potentially fatal event. Four of 570 patients (0.7%) who received 
CYRAMZA as a single agent in clinical trials experienced gastrointestinal perforation. In 
Study 2, the incidence of gastrointestinal perforations was also increased in patients 
that received CYRAMZA plus paclitaxel (1.2%) as compared to patients receiving 
placebo plus paclitaxel (0.3%). In Study 3, the incidence of gastrointestinal perforation 

was 1% for CYRAMZA plus docetaxel and 0.3% for placebo plus docetaxel. In Study 4, 
the incidence of gastrointestinal perforation was 1.7% for CYRAMZA plus FOLFIRI and 
0.6% for placebo plus FOLFIRI. Permanently discontinue CYRAMZA in patients who 
experience a gastrointestinal perforation.
Impaired Wound Healing
Impaired wound healing can occur with antibodies inhibiting the VEGF pathway. CYRAMZA 
has not been studied in patients with serious or non-healing wounds. CYRAMZA, as an 
antiangiogenic therapy, has the potential to adversely affect wound healing. Withhold 
CYRAMZA prior to surgery. Resume following the surgical intervention based on clinical 
judgment of adequate wound healing. If a patient develops wound healing complications 
during therapy, discontinue CYRAMZA until the wound is fully healed.
Clinical Deterioration in Patients with Child-Pugh B or C Cirrhosis
Clinical deterioration, manifested by new onset or worsening encephalopathy, ascites, 
or hepatorenal syndrome was reported in patients with Child-Pugh B or C cirrhosis 
who received single-agent CYRAMZA. Use CYRAMZA in patients with Child-Pugh B or C 
cirrhosis only if the potential benefits of treatment are judged to outweigh the risks of 
clinical deterioration.
Reversible Posterior Leukoencephalopathy Syndrome (RPLS)
RPLS has been reported with a rate of <0.1% in clinical studies with CYRAMZA. 
Confirm the diagnosis of RPLS with MRI and discontinue CYRAMZA in patients who 
develop RPLS. Symptoms may resolve or improve within days, although some patients 
with RPLS can experience ongoing neurologic sequelae or death.
Proteinuria Including Nephrotic Syndrome 
In Study 4, severe proteinuria occurred more frequently in patients treated with 
CYRAMZA plus FOLFIRI compared to patients receiving placebo plus FOLFIRI. Severe 
proteinuria was reported in 3% of patients treated with CYRAMZA plus FOLFIRI 
(including 3 cases [0.6%] of nephrotic syndrome) compared to 0.2% of patients treated 
with placebo plus FOLFIRI. Monitor proteinuria by urine dipstick and/or urinary protein 
creatinine ratio for the development of worsening of proteinuria during CYRAMZA 
therapy. Withhold CYRAMZA for urine protein levels that are 2 or more grams over 
24 hours. Reinitiate CYRAMZA at a reduced dose once the urine protein level returns to 
less than 2 grams over 24 hours. Permanently discontinue CYRAMZA for urine protein 
levels greater than 3 grams over 24 hours or in the setting of nephrotic syndrome.
Thyroid Dysfunction 
Monitor thyroid function during treatment with CYRAMZA. In Study 4, the incidence of 
hypothyroidism reported as an adverse event was 2.6% in the CYRAMZA plus FOLFIRI 
treated patients and 0.9% in the placebo plus FOLFIRI treated patients.
Embryofetal Toxicity 
Based on its mechanism of action, CYRAMZA can cause fetal harm when administered to 
pregnant women. Animal models link angiogenesis, VEGF and VEGF Receptor 2 (VEGFR2) 
to critical aspects of female reproduction, embryofetal development, and postnatal 
development. Advise pregnant women of the potential risk to a fetus. Advise females of 
reproductive potential to use effective contraception during treatment with CYRAMZA and 
for at 3 least months after the last dose of CYRAMZA.

ADVERSE REACTIONS
Clinical Trials Experience
Because clinical trials are conducted under widely varying conditions, adverse reaction 
rates observed in the clinical trials of a drug cannot be directly compared to rates in the 
clinical trials of another drug and may not reflect the rates observed in practice.
CYRAMZA Administered in Combination with Docetaxel
Study 3 was a multinational, randomized, double-blind study conducted in patients 
with NSCLC with disease progression on or after one platinum-based therapy for 
locally advanced or metastatic disease. Patients received either CYRAMZA 10 mg/kg 
intravenously plus docetaxel 75 mg/m2 intravenously every 3 weeks or placebo plus 
docetaxel 75 mg/m2 intravenously every 3 weeks. Due to an increased incidence of 
neutropenia and febrile neutropenia in patients enrolled in East Asian sites, Study 3 was 
amended and 24 patients (11 CYRAMZA plus docetaxel, 13 placebo plus docetaxel) 
at East Asian sites received a starting dose of docetaxel at 60 mg/m2 every 3 weeks. 
Study 3 excluded patients with an ECOG PS of 2 or greater, bilirubin greater than the 
upper limit of normal (ULN), uncontrolled hypertension, major surgery within 28 days, 
radiographic evidence of major airway or blood vessel invasion by cancer, radiographic 
evidence of intra-tumor cavitation, or gross hemoptysis within the preceding 2 months, 
and patients receiving therapeutic anticoagulation or chronic anti-platelet therapy other 
than once daily aspirin. The study also excluded patients whose only prior treatment 
for advanced NSCLC was a tyrosine kinase (epidermal growth factor receptor [EGFR] or 
anaplastic lymphoma kinase [ALK]) inhibitor. The data described below reflect exposure 
to CYRAMZA plus docetaxel in 627 patients in Study 3. Demographics and baseline 
characteristics were similar between treatment arms. Median age was 62 years; 
67% of patients were men; 84% were White and 12% were Asian; 33% had ECOG 
PS 0; 74% had non-squamous histology and 25% had squamous histology. Patients 
received a median of 4.5 doses of CYRAMZA; the median duration of exposure was 
3.5 months, and 195 (31% of 627) patients received CYRAMZA for at least six months. 
In Study 3, the most common adverse reactions (all grades) observed in CYRAMZA 
plus docetaxel-treated patients at a rate of ≥30% and ≥2% higher than placebo plus 
docetaxel were neutropenia, fatigue/asthenia, and stomatitis/mucosal inflammation. 
Treatment discontinuation due to adverse reactions occurred more frequently in 
CYRAMZA plus docetaxel-treated patients (9%) than in placebo plus docetaxel-treated 
patients (5%). The most common adverse events leading to treatment discontinuation 
of CYRAMZA were infusion-related reaction (0.5%) and epistaxis (0.3%). For patients 
with non-squamous histology, the overall incidence of pulmonary hemorrhage was 
7% and the incidence of ≥Grade 3 pulmonary hemorrhage was 1% for CYRAMZA 
plus docetaxel compared to 6% overall incidence and 1% for ≥Grade 3 pulmonary 
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hemorrhage for placebo plus docetaxel. For patients with squamous histology, the 
overall incidence of pulmonary hemorrhage was 10% and the incidence of ≥Grade 3 
pulmonary hemorrhage was 2% for CYRAMZA plus docetaxel compared to 12% overall 
incidence and 2% for ≥Grade 3 pulmonary hemorrhage for placebo plus docetaxel. 
The most common serious adverse events with CYRAMZA plus docetaxel were febrile 
neutropenia (14%), pneumonia (6%), and neutropenia (5%). The use of granulocyte 
colony-stimulating factors was 42% in CYRAMZA plus docetaxel-treated patients 

versus 37% in patients who received placebo plus docetaxel. In patients ≥65 years, 
there were 18 (8%) deaths on treatment or within 30 days of discontinuation for 
CYRAMZA plus docetaxel and 9 (4%) deaths for placebo plus docetaxel. In patients  
<65 years, there were 13 (3%) deaths on treatment or within 30 days of 
discontinuation for CYRAMZA plus docetaxel and 26 (6%) deaths for placebo plus 
docetaxel. Table 4 provides the frequency and severity of adverse reactions in Study 3.

Table 4: Adverse Reactions Occurring at Incidence Rate ≥5% and a ≥2% Difference Between Arms in Patients Receiving CYRAMZA in Study 3

Adverse Reactions (MedDRA)
System Organ Class

CYRAMZA plus docetaxel
(N=627)

Placebo plus docetaxel
(N=618)

All Grades
(Frequency %)

Grade 3-4
(Frequency %)

All Grades
(Frequency %)

Grade 3-4
(Frequency %)

Blood and Lymphatic System Disorders
Febrile neutropenia 16 16 10 10

Neutropenia 55 49 46 40

Thrombocytopenia 13 3 5 <1

Gastrointestinal Disorders
Stomatitis/Mucosal inflammation 37 7 19 2

Eye Disorders
Lacrimation increased 13 <1 5 0

General Disorders and Administration Site Disorders
Fatigue/Asthenia 55 14 50 11

Peripheral edema 16 0 9 <1

Respiratory, Thoracic, and Mediastinal Disorders
Epistaxis 19 <1 7 <1

Vascular Disorders
Hypertension 11 6 5 2

Clinically relevant adverse drug reactions reported in ≥1% and <5% of the CYRAMZA 
plus docetaxel-treated patients in Study 3 were hyponatremia (4.8% CYRAMZA plus 
docetaxel versus 2.4% for placebo plus docetaxel) and proteinuria (3.3% CYRAMZA 
plus docetaxel versus 0.8% placebo plus docetaxel).
Immunogenicity
As with all therapeutic proteins, there is the potential for immunogenicity. In 23 clinical 
trials, 86/2890 (3.0%) of CYRAMZA-treated patients tested positive for treatment-
emergent anti-ramucirumab antibodies by an enzyme-linked immunosorbent assay 
(ELISA). Neutralizing antibodies were detected in 14 of the 86 patients who tested 
positive for treatment-emergent anti-ramucirumab antibodies.
The detection of antibody formation is highly dependent on the sensitivity and 
specificity of the assay. Additionally, the observed incidence of antibody (including 
neutralizing antibody) positivity in an assay may be influenced by several factors 
including assay methodology, sample handling, timing of sample collection, 
concomitant medications, and underlying disease. For these reasons, comparison of 
incidence of antibodies to CYRAMZA with the incidences of antibodies to other products 
may be misleading.

DRUG INTERACTIONS
No pharmacokinetic (PK) interactions were observed between ramucirumab and 
docetaxel.

USE IN SPECIFIC POPULATIONS
Pregnancy
Risk Summary
Based on its mechanism of action, CYRAMZA can cause fetal harm. Animal models 
link angiogenesis, VEGF and VEGF Receptor 2 (VEGFR2) to critical aspects of female 
reproduction, embryofetal development, and postnatal development. There are no 
available data on CYRAMZA in pregnant women to inform any drug-associated risks. 
No animal studies have been conducted to evaluate the effect of ramucirumab on 
reproduction and fetal development. The background risk of major birth defects and 
miscarriage for the indicated populations are unknown. In the U.S. general population 
the estimated background risk of major birth defects and miscarriage in clinically 
recognized pregnancies is 2-4% and 15-20%, respectively. Advise pregnant women of 
the potential risk to a fetus.
Animal Data
No animal studies have been specifically conducted to evaluate the effect of 
ramucirumab on reproduction and fetal development. In mice, loss of the VEGFR2 gene 
resulted in embryofetal death and these fetuses lacked organized blood vessels and 
blood islands in the yolk sac. In other models, VEGFR2 signaling was associated 
with development and maintenance of endometrial and placental vascular function, 
successful blastocyst implantation, maternal and feto-placental vascular differentiation, 
and development during early pregnancy in rodents and non-human primates. 
Disruption of VEGF signaling has also been associated with developmental anomalies 
including poor development of the cranial region, forelimbs, forebrain, heart, and 
blood vessels.

Lactation
Risk Summary
There is no information on the presence of ramucirumab in human milk, the effects 
on the breast-fed infant, or the effects on milk production. Human IgG is present in 
human milk, but published data suggest that breast milk antibodies do not enter the 
neonatal and infant circulation in substantial amounts. Because of the potential risk 
for serious adverse reactions in nursing infants from ramucirumab, advise women that 
breastfeeding is not recommended during treatment with CYRAMZA.
Females and Males of Reproductive Potential
Contraception
Females
Based on its mechanism of action, CYRAMZA can cause fetal harm. Advise females of 
reproductive potential to use effective contraception while receiving CYRAMZA and for 
at least 3 months after the last dose of CYRAMZA.
Infertility
Females
Advise females of reproductive potential that based on animal data CYRAMZA may 
impair fertility.
Pediatric Use
The safety and effectiveness of CYRAMZA in pediatric patients have not been established. 
In animal studies, effects on epiphyseal growth plates were identified. In cynomolgus 
monkeys, anatomical pathology revealed adverse effects on the epiphyseal growth plate 
(thickening and osteochondropathy) at all doses tested (5-50 mg/kg). Ramucirumab 
exposure at the lowest weekly dose tested in the cynomolgus monkey was 0.2 times the 
exposure in humans at the recommended dose of ramucirumab as a single agent.
Geriatric Use
Of the 563 CYRAMZA-treated patients in two randomized gastric cancer clinical studies, 
36% were 65 and over, while 7% were 75 and over. No overall differences in safety 
or effectiveness were observed between these subjects and younger subjects. Of the 
1253 patients in Study 3, 455 (36%) were 65 and over and 84 (7%) were 75 and over. 
Of the 627 patients who received CYRAMZA plus docetaxel in Study 3, 237 (38%) were 
65 and over, while 45 (7%) were 75 and over. In an exploratory subgroup analysis of 
Study 3, the hazard ratio for overall survival in patients less than 65 years old was  
0.74 (95% CI: 0.62, 0.87) and in patients 65 years or older was 1.10 (95% CI: 0.89, 1.36). 
Renal Impairment
No dose adjustment is recommended for patients with renal impairment based on 
population pharmacokinetic analysis.
Hepatic Impairment
No dose adjustment is recommended for patients with mild (total bilirubin within upper 
limit of normal [ULN] and aspartate aminotransferase [AST] >ULN, or total bilirubin 
>1.0-1.5 times ULN and any AST) or moderate (total bilirubin >1.5-3.0 times ULN and 
any AST) hepatic impairment based on population pharmacokinetic analysis. Clinical 
deterioration was reported in patients with Child-Pugh B or C cirrhosis who received 
single-agent CYRAMZA.
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DOSAGE AND ADMINISTRATION

Do not administer CYRAMZA as an intravenous push or bolus.

Recommended Dose and Schedule
The recommended dose of CYRAMZA is 10 mg/kg administered by intravenous infusion 
over 60 minutes on day 1 of a 21-day cycle prior to docetaxel infusion. Continue 
CYRAMZA until disease progression or unacceptable toxicity.
Premedication
Prior to each CYRAMZA infusion, premedicate all patients with an intravenous 
histamine H1 antagonist (e.g., diphenhydramine hydrochloride). For patients who have 
experienced a Grade 1 or 2 infusion reaction, also premedicate with dexamethasone (or 
equivalent) and acetaminophen prior to each CYRAMZA infusion.
Dose Modifications
Infusion-Related Reactions (IRR)
•  Reduce the infusion rate of CYRAMZA by 50% for Grade 1 or 2 IRRs.
•  Permanently discontinue CYRAMZA for Grade 3 or 4 IRRs.
Hypertension
•  Interrupt CYRAMZA for severe hypertension until controlled with medical 

management.
•  Permanently discontinue CYRAMZA for severe hypertension that cannot be 

controlled with antihypertensive therapy.
Proteinuria
•  Interrupt CYRAMZA for urine protein levels ≥2 g/24 hours. Reinitiate treatment at 

a reduced dose of 8 mg/kg every 3 weeks once the urine protein level returns to 
<2 g/24 hours. If the protein level ≥2 g/24 hours reoccurs, interrupt CYRAMZA and 
reduce the dose to 6 mg/kg every 3 weeks once the urine protein level returns to 
<2 g/24 hours.

•  Permanently discontinue CYRAMZA for urine protein level >3 g/24 hours or in the 
setting of nephrotic syndrome.

Wound Healing Complications
•  Interrupt CYRAMZA prior to scheduled surgery until the wound is fully healed.
Arterial Thromboembolic Events, Gastrointestinal Perforation, or Grade 3 or 4 Bleeding
•  Permanently discontinue CYRAMZA.

For toxicities related to docetaxel, refer to the current respective prescribing 
information.

PATIENT COUNSELING INFORMATION
•  Hemorrhage: 
Advise patients that CYRAMZA can cause severe bleeding. Advise patients to 
contact their health care provider for bleeding or symptoms of bleeding including 
lightheadedness. 
• Arterial thromboembolic events: 
Advise patients of an increased risk of an arterial thromboembolic event. 
• Hypertension: 
Advise patients to undergo routine blood pressure monitoring and to contact their 
health care provider if blood pressure is elevated or if symptoms from hypertension 
occur including severe headache, lightheadedness, or neurologic symptoms. 
• Gastrointestinal perforations: 
Advise patients to notify their health care provider for severe diarrhea, vomiting, or 
severe abdominal pain. 
• Impaired wound healing: 
Advise patients that CYRAMZA has the potential to impair wound healing. Instruct 
patients not to undergo surgery without first discussing this potential risk with their 
health care provider. 
• Pregnancy and fetal harm: 
Advise females of reproductive potential of the potential risk for maintaining pregnancy, 
risk to the fetus, and risk to postnatal newborn and infant development and to use 
effective contraception during CYRAMZA therapy and for at least 3 months following 
the last dose of CYRAMZA. 
• Lactation: 
Advise patients not to breastfeed during CYRAMZA treatment. 
• Infertility: 
Advise females of reproductive potential regarding potential infertility effects 
of CYRAMZA. 

Additional information can be found at www.CYRAMZAhcp.com.

Eli Lilly and Company, Indianapolis, IN 46285, USA
Copyright © 2015, Eli Lilly and Company. All rights reserved.
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over the number of sites to collect the biopsy samples from for a 
patient with multiple metastases. “Do you depend upon the biopsy 
at diagnosis? Do you depend upon the biopsy at recurrence? With 
each subsequent therapy, are you forced to re-biopsy?” he queried.

Sequencing these tissue samples for mutations is getting compli-
cated, Fox said, especially with many hospitals choosing to conduct 
multigene sequencing or whole DNA sequencing, “which raises 
another quality issue. How do I know the results are comparable?”

Keeping Care Patient Centered
While standards are established and changes made to ensure the 
standard of care is maintained to keep patients safe and to im-
prove outcomes, patient centricity is much more than that. “I think 
that patient-centered care becomes important right at the time of 
diagnosis, possibly even at the time of suspicion of cancer,” said 
Sagar. She emphasized the need for physicians to have a clear 
conversation with the patients on their diagnosis, stage, and treat-
ment options, as well as palliative care early in treatment.

Carlson agreed that patient centricity should be a constant 
throughout healthcare, but warned that patient-centric need not 
always translate into keeping the patient happy. Rather, it should 
ensure that the patient’s well-being is at the center of what we do.

But Fox asked who defines the outcomes that should be 
measured, since the norm in clinical journals is only to report on 
endpoints such as PFS or OS, adding, “At what point do patients 
define what an important outcome is? And are we good as a 
delivery system about considering patient perspectives on what’s 
important?” With the diversity in perspectives from multiple stake-
holders, the optimal outcomes to be measured probably reside 
among all the different perspectives, said Carlson.

Fox raised a very important point: have a conversation with 
patients on what their goals are from the care they receive. “We 
make the assumption, an erroneous assumption sometimes, that 
patients want to continue going,” Fox said. Making treatment deci-
sions based on patients’ goals is critical, he added. Sagar believes 
that if patients with advanced-stage cancer understand what they 
are up against, that we don’t yet have a cure for their disease 
despite all the great advances, they may not want to go through a 
lot of these treatments. 

Alvarnas asked the panelists if there was a method to measur-
ing whether patient care was actually delivered in a way that can 
achieve the “human-centered goals. Do we have a way of develop-
ing meaningful quality measures or metrics to let us know who 
does this well?” 

Fox pointed out that one of the measures in the Oncol-
ogy Care Model (OCM)’s care plan is documenting whether a 
treatment goal is curative or palliative. He said a discordance 
between the patient’s understanding of the treatment and the 
physician’s expectation at that point would be an appropriate 
and simple measure of poor quality of care. “The likelihood is 
that we’re paying for healthcare services that might not be nec-
essary,” he added.

For Sagar, understanding the value of services being deliv-
ered is important, be it drug treatment or surgery. Fox, who 
believes in the phrase “Not everything that can be measured 
matters and not everything that matters can be measured,” 
said that measuring what’s important to patients is not being 
measured in the real world outside of a clinical trial, except for 
OCM-participating practices. 

“I don’t think we’re really going to get to measures that mat-
ter,” Alvarnas said, adding that electronic health records (EHRs) 
don’t do a very good job of capturing patient-reported outcomes, 
such as asthenia, insomnia, pain, depression, hopelessness, and 
functionality. Citing the disconnect between survival information 
and billing information, Alvarnas said that it might need someone 
within the payer space to dictate the data collection requirements. 

Carlson and Fox agreed that there is need to place more 
thought into identifying the measures that matter to patients, with 
Fox highlighting the importance of having the end-of-life conversa-
tion, possibly through a trained staff member, “to assess, for those 
patients who died, was the care that they received consistent with 
what their state of preferences were? Did we provide care concor-
dant with those preferences?” »

John L. Fox, MD, said a discordance 
between the patient’s understanding 
of the treatment and the physician’s 
expectation at that point would be an 
appropriate and simple measure of 
poor quality of care. “The likelihood 
is that we are paying for healthcare 
services that might not be necessary,” 
he added.

“I do think the approval process is likely to accelerate, and that will allow the FDA to focus more 
attention on defining what is required to get a drug approved,” said Robert W. Carlson, MD.

(continued from page 10)
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Noting that many of these issues stem from the lack of care coor-
dination, both within and between sites of care, Alvarnas asked the 
panelists how care coordination can be improved and whether reim-
bursement models can be designed to avoid these gaps. Shared de-
cision making is a priority in Cigna’s patient-centered medical home 
model, Sagar responded, and includes family and patient education 
on diagnosis, treatment, and expected side effects. She pointed out 
that the health plan encourages practices to use nurse navigators 
and has in-house case managers to assist with care coordination. 
The goal is to keep patients out of the hospital.

Drawing attention to the gaps in care coordination, Alvarnas not-
ed that it’s important to at least have a system in place to capture 
these patients, either before or after their visit to the emergency de-
partment. Fox noted that whereas uninterrupted access to an EHR 
is one way to avoid confusion and be aware of the care that patients 
receive, communication is of utmost importance. “I think there are 
lots of opportunities, but all that requires time and energy and skill 
sets that most practices, at least community-based practices, don’t 
have.” He thinks the care management fee for OCM practices can 
help fund some services, such as social workers, pharmacists, and 
financial planning, that are currently not reimbursed, but are integral 
to transforming cancer care delivery.

Cancer Care in the Era of the ACA
Key provisions of the ACA that affect patients with cancer include 
expanding Medicaid, eliminating the preexisting diagnosis clause, 
and capping maximum out-of-pocket spending. Has access to care 
and care delivery changed in the last 6 years for patients with 
chronic conditions such as cancer? These changes under the ACA 
have benefited the patient community, Carpenter said, but access 
remains a challenge even though more people were insured. 

“I think we’re really faced with the fundamental question of 
whether or not access to healthcare is a right or a privilege,”  
responded Fox. He agreed that the ACA provided the newly  
insured individuals a source for paying for their healthcare, which 

can prevent cases when patients with cancer seek healthcare only 
after their disease has advanced. 

Alvarnas noted that in California, where he practices, Medicaid 
expansion took the form of Medi-Cal, a program that now covers 
nearly one-third of the state’s 40 million people. Alvarnas said 
Medi-Cal is hugely successful, with about 11 plans still in the mar-
ket. However, there are other states, Texas for example, that have 
chosen not to expand their Medicaid program.

Carpenter agreed that Medicaid expansion has certainly 
reduced the number of uninsured in California and some other 
states, but there has also been increased Medicaid enrollment in 
states that chose not to expand the program to those earning up 
to 138% of the federal poverty line. “People were eligible for Med-
icaid prior to the ACA, but the outreach and enrollment associated 
with the law really literally had them come out and get insured,” 
which she described as the “woodwork effect.”

The marketplace exchanges, however, have fallen short of 
expectations, Carpenter said. Together, the federal and state-run 
exchanges have enrolled only 50% of what was projected when the 
ACA passed in 2010. She anticipates that insurance commission-
ers and lawmakers in several states will be faced with the decision 
on what to do in exchange markets without carriers, where indi-
viduals qualify for ACA subsidies. 

From a health plan perspective, Fox said that although their 
plan advertised to help attract patients, the results were mixed. 
He said the ACA needs fixes to help retain plans in the exchange 
marketplace and a more solid plan to ensure we improve clinical 
access in addition to payment access. Alvarnas said he would also 
like to see an increase in the number of nurse practitioners.

The discussion then moved on to the political motivation behind 
the repeal-and-replace movement against the ACA, and the sub-
sequent grievances that led to the initial rejection of the House 
Republicans’ AHCA.10 Carpenter noted that the lack of alignment 
on what the replacement plan should be has hurt the Republican 
party, especially the pull-back on reforms like patient protections 
and coverage of some of the essential health benefits, which were 
demanded by conservative members in the Freedom Caucus. 
“So, unfortunately, for House Speaker Ryan and the Republican 
leadership, the party is pulling the policy in the bill in the opposite 
direction, and the question is whether they can come together and 
find a policy that reflects both sides’ ideology.”

Ensuring access to healthcare overall and for patients with 
preexisting conditions is an important part of the ACA, said Carl-
son, as is eliminating lifetime limits and high-risk pools, “so that 
patients can actually afford the healthcare. Healthcare that they 
can’t afford doesn’t help,” he added.

“Patients die if they don’t have health insurance, and that’s 
really what this boils down to. Are we, as a society, are we as a 
medical system and culture, going to configure healthcare so that 
we recognize that we just are writing off some lives? Or are we 
going to recognize that healthcare is a right and that we, as a soci-

“Is there a method to measuring whether patient care was actually delivered in a way that can 
achieve the ‘human-centered goals’?” Joseph Alvarnas, MD (left), asked the panelists.
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ety, have a responsibility to figure out how to responsively deliver 
affordable healthcare to individuals in our society?” Carlson asked.

The debate, Fox said, is whether we control costs of services 
or reduce access to those services, which, Carpenter said, is not 
the discussion that members of Congress are having. “They’re 
talking about the fact that they promised to repeal and replace the 
ACA and it’s been a campaign issue for 6 years, and now they’re 
in charge, it’s time to deliver, and it’s proving a challenge.” She 
added that the ACA has placed a limit on the out-of-pocket maxi-
mum in cancer care, not just in the individual marketplaces, but 
also in the commercial market. 

For things to move forward with healthcare reform, market 
reform is essential, Carpenter added, because those gained popu-
larity and that’s what the Freedom Caucus would like the states 
to have control of. In addition, provisions in the AHCA that would 
cut funding for the states are controversial, as this would leave the 
states a choice between raising taxes or reducing benefits.

Carlson foresees that the ACA will continue, maybe under a 
different name and slightly modified to make it more acceptable 
to different constituencies. Carpenter added that certain health-
care reforms that stand the chance of gaining bipartisan support 
should focus on stabilizing the ACA. Support for reinsurance 
programs and state-based risk programs could raise the interest 
of health plans, she said. “Those are things that could really shore 
up the existing ACA, and if members on both sides of the aisle de-
cided that was their goal, there is certainly a path forward there; 
just a question if Congress gets to that place or not.” 

“Diseases already ruin families. We don’t need finances to do 
the same, and so I think you’ve outlined several key things that 
can be done to stabilize it. I hope that’s the calmer set of heads 
that prevail on all this,” said Fox.

For his final thoughts, Carlson brought up the value of care, saying 
that the patient’s values are always his focus and that these values 
vary among patients, be it survival or finances or the ability to be able 
to do daily activities. “Let the patient tell me what value means and I’ll 
accept that definition and work to achieve value for them,” he said.

Avalere Health is working in partnership with FasterCures to 
build such a value framework, Carpenter said. 

Agreeing that value frameworks are a good thing, Fox said that 
they help bring not just financial issues, but also the risk-to-benefit 
conversation to the table. “A clear discussion of all the available 

treatment options, what they cost, and what the side effects are is 
really where we need to go. And I think the patients will drive that, 
but they need physicians’ help. They can’t do that in a vacuum.” ■
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“Are we, as a society, are we as a 
medical system and culture, going 
to configure healthcare so that we 
recognize that we just are writing off 
some lives?”

—Robert W. Carlson, MD

For Bhuvana Sagar, MD (second from left), understanding the value of services being delivered is 
important, be it drug treatment or surgery.
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E vidence-Based Oncology™ (EBO™) 
reached out to Daryl Pritchard, 
PhD, vice president for Science 

Policy at the Personalized Medicine Coali-
tion (PMC), an organization created “to 
promote the understanding and adoption 
of personalized medicine concepts, ser-
vices, and products.”1 PMC’s membership 
boasts a broad spectrum of academic, in-
dustrial, patient, and healthcare provider 
constituencies, and they are very active 

with educational and advocacy efforts that will draw attention to 
the advantages of personalized medicine in healthcare.

EBO™: What are your thoughts on the existing FDA drug 
approval process? Are there ways in which the process can 
be improved? 
PRITCHARD: Scientific progress in personalized medicine is  
driving an increase in the number of personalized medicine prod-
ucts that are subject to regulatory review. In fact, nearly 1 out of 
every 4 drugs that were FDA approved between 2014 and 2016 
was a personalized medicine. This is a sharp increase in personal-
ized medicine drug approvals. In 2005, personalized medicines 
accounted for just 5% of new drug approvals. The FDA has  
responded to the growing demand for regulatory clarity by  
issuing guidance documents, most notably on principles of  
co-development of therapeutics with companion diagnostics.  

The Center for Drug Evaluation and Research (CDER) within 
the FDA has indicated strong support for a personalized medicine 
approach to drug development. In her FDA Voice blog, Janet Wood-
cock, MD, wrote, “CDER uses a lot of flexibility when reviewing 
applications for targeted drugs. For example, among the targeted 
therapies approved in recent years, 90% used 1 or more of FDA’s 
expedited programs such as Breakthrough, Fast Track, Priority 
Review and Accelerated Approval.”2

Although regulatory oversight of targeted therapeutics has 
done a great job keeping up with the science, regulatory oversight 
for diagnostic tests remains problematic. There are currently 2 
separate regulatory pathways for different kinds of diagnostic tests. 
In vitro diagnostic testing kits are regulated by FDA, while labora-

tory developed tests are subject to oversight through CMS’ Clinical 
Laboratory Improvement Amendments, commonly called CLIA. This 
has caused different stakeholders to raise issues about consistency, 
transparency, and the creation of an uneven playing field in the 
development of advanced diagnostics.

EBO™: A companion diagnostic for every drug product on 
the market would be an ideal situation. But is that feasible, at 
least in oncology? 
PRITCHARD: As the science regarding individual variability in 
drug response continues to unfold, more and more drugs will be 
associated with companion diagnostics. It would be ideal if one day 
doctors and pharmacists had the complete genetic profile for all 
patients that could be easily used to guide treatment decisions by 
allowing them to consider all known genetic variants that help predict 
which drug would be most effective or which drugs would likely cause 
adverse side effects. However, the scientific process for understand-
ing the complete range of the impact of genetic variability in drug re-
sponse is not feasible for a very long time. At first, scientists will likely 
work on understanding genetic variability that has the greatest impact 
on drug response for diseases with clear molecular mechanisms, 
and we are seeing a great deal of that research in oncology. The key 
is to add novel diagnostics, as they are developed, to the expanding 
toolbox for personalized medicine as quickly as is appropriate.

EBO™: Can you describe PMC’s policy efforts to improve 
clinical acceptance of genetic testing?
PRITCHARD: PMC is engaged in various policy efforts to acceler-
ate clinical acceptance of genetic testing, including: 

Q&A With Daryl Pritchard, PhD, of the 
Personalized Medicine Coalition
Surabhi Dangi-Garimella, PhD

ABOUT THE EXPERT

Daryl Pritchard, PhD, is vice president for Science Policy 
at the Personalized Medicine Coalition (PMC).

PMC is very active with educational and advocacy 
efforts to promote the understanding and adoption of 
personalized medicine concepts, services,  
and products.

DARYL PRITCHARD, PHD
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•  Understanding the landscape for personalized medicine 
development

•  Advocating for appropriate incentives for the development of 
novel diagnostics and targeted therapeutics

•  Assuring appropriate regulatory oversight mechanisms for 
new diagnostic and targeted therapies, including next  
generation sequencing–based diagnostic tests

•  Building the evidence of clinical and economic value of  
diagnostic tests and targeted treatment strategies, and  
assuring that personalized medicine is appropriately  
considered in value assessments

•  Promoting value-based reimbursement of diagnostic tests
•  Understanding the challenges to integrating personalized 

medicine into clinical practice and developing strategies to 
overcome those challenges

EBO™: How can reimbursement for diagnostic tests be 
improved? What are your thoughts on existing policies by 
CMS and private health plans?
PRITCHARD: Reimbursement can be improved by establishing 
payment rates for diagnostic tests that appropriately reflect the 
value they bring to care.

Many coding and payment policy policies used by both CMS 
and private payers have led to significant challenges regarding 
reimbursement for molecular diagnostic tests. CMS’ decision, for 

example, to use the gap-fill methodology, which allows regional 
contractors to set prices for laboratory and molecular diagnostic 
tests, coupled with other payment decisions, has resulted in 
decreased payment rates for many personalized medicine tests. 
This, in turn, has placed a consistent downward pressure on 
physicians and laboratories interested in using novel, high-value 
molecular diagnostics to inform treatment decisions.

Coverage and payment rate determinations by private pay-
ers lack consistency and transparency. Lack of coverage and 
under-reimbursement threatens access and further exacer-
bates the downward pressure on utilization of these tech-
nologies. Decision-making processes lack mechanisms that 
capture the value of targeted treatment, and may therefore 
threaten progress.

EBO™: Oncology trials such as TAPUR and NCI-MATCH 
have a very different approach to trial design. They 
have even seen collaboration among pharmaceutical 
companies. Do you see this as the new standard?
PRITCHARD: In oncology, basket trials, which enroll patients 
with cancers that originated in all different types of tissue so 
that researchers can study treatment effects based on  
molecular pathways, are rapidly becoming more routine. This 
trial design allows for more rapid examination of a targeted 
drug’s efficacy across tumor types and could lead to more ef-
fective targeted therapies being approved at one time for use 
in multiple cancer types. It’s a more sensible way to examine 
drugs that target molecular pathways, and we believe this 
will become the standard trial approach for these types of 
drugs. ■
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“There are currently 2 separate 
regulatory pathways for different 
kinds of diagnostic tests. This has 
caused different stakeholders to 
raise issues about consistency, 
transparency, and the creation of  
an uneven playing field.”

—Daryl Pritchard, PhD



22 /  05.17 Oncology Stakeholders Summit: PEER EXCHANGE™

Assessing the value of new drugs, 
diagnostics, or other health system 
interventions, often called health 

technology assessment (HTA), can become 
an academic exercise that loses sight of the 
fact that these technologies ultimately have a 
single purpose: to help patients. The patient 
perspective should therefore be central to 
HTA. The Institute for Clinical and Economic 
Review (ICER), a leading HTA research group 
in the United States, has established a robust 
strategy for engaging patients so that the 
entire process is informed by the patient expe-
rience and what “value” means to them.

ICER’s reports evaluate the evidence on 
the comparative clinical effectiveness and 
cost-effectiveness of new therapies. An 
ICER report process has distinct phases, 
starting with announcing the topic for a 
report, collecting open input, and clarifying 
the scope of the report. As the report is 
developed, a draft version is made available 

for public comment, and the report process culminates with a 
public hearing at which an independent committee discusses the 
report, public comment is heard, and a roundtable of patients, 
clinical experts, and other stakeholders discusses how to apply 
the evidence to practice and medical policies. Input from patients 
and patient groups plays an important role in all phases.

The first phase of the process is called “scoping.” During this phase, 
ICER identifies relevant patient groups and solicits open input1 from 
them and all other relevant stakeholders. ICER has developed a Patient 
Participation Guide2 to help patient groups understand the overall HTA 
process and how they can contribute. Patient input during the scoping 
phase allows patients to help set the stage for the entire report by 
sharing information on what living with a certain medical condition is 
like for different patients, and by identifying the outcomes and other 
aspects of treatment that are most important to them. While much of 
the data considered in the report come from rigorous clinical trials, 
ICER recognizes that these trials may not capture important informa-
tion about the patient experience with disease and treatments.3 Where 

feasible, ICER encourages patient groups to gather primary data on the 
patient experience that can be used to complement clinical trial data. 
Patient input can provide a guiding influence during scoping:

•   In a review of therapies for non–small cell lung cancer (NSCLC),4 
patient groups noted that levels of distress and anxiety are 
particularly high for patients with lung cancer. As a result, ICER 
looked for evidence that the therapies being assessed affected 
these outcomes. When ICER did not find such evidence, a dis-
cussion in the report of other potential benefits and disadvan-
tages of the therapies noted this absence. The  
report also raised issues about generalizability from randomized 
trials, as patients in clinical trials may have greater resources, 
potentially leading to lower levels of distress than experienced 
by the general population of lung cancer patients.

The perspectives and evidence from patients and patient groups 
thus help inform ICER’s analysis of comparative clinical effectiveness 
and guide a description of “other benefits or disadvantages” included 
in every ICER report. Other benefits or disadvantages include impor-
tant elements of overall value that may not be captured in the available 
clinical evidence or in a cost-effectiveness model. These elements 
include the potential for some treatments to ease family and caregiver 
burden, offer new modes of administration that can simplify treatment 
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regimens, or allow patients to return to work or other activities earlier 
in treatment: 

•  The ICER report on treatments for multiple myeloma discussed 
input received from patients on the benefit of having oral  
treatment options available.5

These may also include contextual considerations, such as issues 
of equity:

•  Based on patient input, ICER’s NSCLC report noted that lung 
cancer disproportionately affects patients in lower socio- 
economic groups who are least able to deal with the financial 
toxicities of treatment.4 The report also noted input from patient 
groups, pointing out that patients with NSCLC often have high 
rates of vascular and pulmonary comorbidities, which would have 
excluded many of them from clinical trials of newer therapies. 
Some newer therapies, however, are better tole- 
rated by patients with poor performance status than are older 
treatments, and so only comparing newer agents to existing treat-
ments in randomized trials with restricted entry criteria misses a 
potential “other benefit”: the use of these agents in patients who 
would never have been candidates for treatment previously.

With the patient perspective firmly embedded in the analysis of 
comparative clinical effectiveness and other benefits or dis- 
advantages, an initial draft version of an ICER report is posted for a 
4-week period to gather public comment. At this point, all stake-
holders, including patients and patient groups, see how ICER has 
described the clinical and cost-effectiveness evidence and put them 
into context. This public comment period allows patient groups 
to express concerns if they feel that their perspectives have been 
inadequately or incorrectly addressed.

A revised draft report based on this further input becomes the 
subject of a public meeting of one of ICER’s independent ap-
praisal committees. Each of these committees includes practicing 
clinicians, methodology experts, and public representatives with a 
background in patient advocacy. At the public meeting, there are 
numerous opportunities for additional patient input. First, with  
invited patient community representatives at the table, the informa-
tion in the report on comparative clinical effectiveness and other 
benefits and disadvantages is debated by the  
appraisal committee and formally weighed as part of a vote on the 
long-term value for money of the treatment under consideration. 
Before votes are taken, there is another opportunity for public com-
ment during which other patients and/or representatives of patient 
groups have the opportunity to speak. The cumulative impact of 
hearing from the invited patients and additional public commenters 
contending with issues of illness, disability, treatment, adverse 
effects, and insurance coverage is substantial in informing the way 
that the evidence is interpreted by the committee in its votes.

Following the voting, each meeting concludes with a moder-
ated roundtable discussion that includes invited patients, expert 

clinicians, and representatives from the payer and manufacturer 
communities. The goal of this discussion is to frame recommenda-
tions for how best to apply the evidence to guide practice as well 
as medical policies, such as coverage and pricing determinations. 
Here, again, patient input is central: 

•  At the ICER meeting on multiple myeloma, patients pointed out 
that as they live longer and are on treatment longer, manufac-
turers are receiving more money over time for their treatment. 
This led to a recommendation that manufacturers consider this 
effect when setting prices.5

•  The ICER report on treatments for moderate-to-severe plaque 
psoriasis found that all the targeted immunomodulators provid-
ed reasonable long-term value for money.6 As such, the report 
recommended that insurers consider abolishing step-therapy 
requirements—a major concern raised by patients. 

Without input from patients, ICER’s reports would lack critical 
perspective on how a condition affects day-to-day life, the financial 
and insurance challenges patients face in accessing their treat-
ment, information about what outcomes or adverse effects hold 
most importance to patients, and much more.2 The traditional 
system through which manufacturers develop and price new drugs, 
and through which insurers evaluate evidence and make coverage 
decisions, has lacked transparency and offered few opportunities 
for patient input. We believe that ICER’s efforts to incorporate the 
patient perspective—through engagement in the HTA process, and 
through fostering a public dialogue—is an important step towards a 
more evidence-based healthcare system that can achieve high value 
while being grounded in clinical experience and firmly centered on 
advancing the best quality of care for all patients. ■
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In January 2017, the FDA officially estab-
lished the Oncology Center of Excellence 
(OCE) to expedite the development of 

oncology and malignant hematology-related 
medical products and support an integrated 
approach to the clinical evaluation of drugs, 
biologics, and devices for the treatment of 
cancer. The FDA began work on forming the 
OCE more than a year ago, after President 
Barack Obama announced the National 
Cancer Moonshot Initiative in his final State of 
the Union address. This new center leverages 
the combined skills of regulatory scientists 
and reviewers with oncology clinical expertise 

across the FDA, emulating the multidisciplinary organizational model 
of academia and cancer care centers and building on the integrative 
approach to medical product development that the agency’s broader 
oncology community has embraced over the past decade.1

The OCE already has begun coordinating clinical reviews of 
oncology products. Sponsors with product applications that have 
proposed medical oncology or malignant hematology indications 
should submit their applications to the medical product center 
they always have: the Center for Drug Evaluation and Research, 
the Center for Biologics and Evaluation Research, or the Center for 
Devices and Radiological Health. After the submission is received 
and if deemed appropriate, the OCE will form a clinical review 
team comprising experts from the 3 medical product centers, as 
necessary, based on the specific application. The review team 
will make its recommendations on the clinical portion of the 
application only. As OCE director, I review and sign off on their 
recommendation, after which the application is returned to the 
corresponding center to make a final product approval determi-
nation. Other aspects of product review, such as quality review, 
toxicological review, statistical review, and facilities inspection, as 
well as final action on the application, remain the responsibility 
and authority of the center that normally has jurisdiction over the 
oncology-related medical product.

Leveraging the Power of Collaboration
By bridging the various medical product centers of the FDA, the 
OCE is ideally suited to support innovation and address the recogni-
tion that multiple treatment and diagnostic options are in the best 
interests of patients. An important aim of the OCE is to facilitate 
incorporation of the patient view into regulatory decision making. 
The OCE’s Patient-Focused Drug Development program will foster 
collaboration between the FDA, patients, and advocacy groups; 
nurture research into measurement of the patient experience; and 
generate science-based recommendations for regulatory policy.2 An 
ongoing initiative at the OCE is an effort to modernize and broaden 
the eligibility criteria for patients enrolling in cancer clinical trials. 
The OCE will continue to encourage clinical trial designs that allow 
enrollment of patients who reflect the real-world population likely to 
receive a therapy, including older adults.3

Improved patient selection made possible by early biomarker 
discovery has enabled drug development to shift away from the 
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For complete Prescribing Information, consult official package insert.

  1  INDICATIONS AND USAGE
LONSURF is indicated for the treatment of patients with metastatic 
colorectal cancer who have been previously treated with fluoropyrimidine-,
oxaliplatin- and irinotecan-based chemotherapy, an anti-VEGF biological
therapy, and if RAS wild-type, an anti-EGFR therapy.

  4  CONTRAINDICATIONS
None.

  5  WARNINGS AND PRECAUTIONS
5.1 Severe Myelosuppression
In Study 1, LONSURF caused severe and life-threatening myelosuppression
(Grade 3-4) consisting of anemia (18%), neutropenia (38%), thrombo -
cytopenia (5%) and febrile neutropenia (3.8%). One patient (0.2%) died
due to neutropenic infection. In Study 1, 9.4% of LONSURF-treated
patients received granulocyte-colony stimulating factors. 
Obtain complete blood counts prior to and on Day 15 of each cycle of 
LONSURF and more frequently as clinically indicated. Withhold LONSURF
for febrile neutropenia, Grade 4 neutropenia, or platelets less than
50,000/mm3. Upon recovery resume LONSURF at a reduced dose. [see
Dosage and Administration (2.2) in the full Prescribing Information]
5.2 Embryo-Fetal Toxicity
Based on animal studies and its mechanism of action, LONSURF can cause
fetal harm when administered to a pregnant woman. Trifluridine/tipiracil
caused embryo-fetal lethality and embryo-fetal toxicity in pregnant rats
when orally administered during gestation at dose levels resulting in 
exposures lower than those achieved at the recommended dose of 
35 mg/m2 twice daily.
Advise pregnant women of the potential risk to the fetus. Advise females
of reproductive potential to use effective contraception during treatment
with LONSURF. [see Use in Specific Populations (8.1, 8.3), Clinical
Pharma cology (12.1) in the full Prescribing Information]

  6  ADVERSE REACTIONS
6.1 Clinical Trials Experience
Because clinical trials are conducted under widely varying conditions,
adverse reaction rates observed in the clinical trials of a drug cannot be
directly compared to rates in the clinical trials of another drug and may
not reflect the rates observed in practice.
The data described below are from Study 1, a randomized (2:1), double-
blind, placebo-controlled trial in which 533 patients (median age 63 years;
61% men; 57% White, 35% Asian, 1% Black) with previously treated
metastatic colorectal cancer received LONSURF as a single agent at a dose
of 35 mg/m2/dose administered twice daily on Days 1 through 5 and 
Days 8 through 12 of each 28-day cycle. The mean duration of LONSURF
therapy was 12.7 weeks.
The most common adverse drug reactions or laboratory abnormalities (all
Grades and greater than or equal to 10% in incidence) in patients treated
with LONSURF at a rate that exceeds the rate in patients receiving placebo
were anemia, neutropenia, asthenia/fatigue, nausea, thrombocytopenia,
decreased appetite, diarrhea, vomiting, abdominal pain, and pyrexia.
In Study 1, 3.6% of patients discontinued LONSURF for an adverse event
and 13.7% of patients required a dose reduction. The most common
adverse reactions leading to dose reduction were neutropenia, anemia,
febrile neutropenia, fatigue, and diarrhea.

Table 1   Per Patient Incidence of Adverse Drug Reactions (≥5%) in Study 1
Occurring More Commonly (>2%) than in Patients Receiving Placebo.

LONSURF Placebo
Adverse Reactions (N=533) (N=265)

All Grades Grades 3-4* All Grades Grades 3-4*
Gastrointestinal disorders
Nausea 48% 2% 24% 1%
Diarrhea 32% 3% 12% <1%
Vomiting 28% 2% 14% <1%
Abdominal pain 21% 2% 18% 4%
Stomatitis 8% <1% 6% 0%
General disorders and administration site conditions
Asthenia/fatigue 52% 7% 35% 9%
Pyrexia 19% 1% 14% <1%
Metabolism and nutrition disorders
Decreased appetite 39% 4% 29% 5%
Nervous system disorders
Dysgeusia 7% 0% 2% 0%
Skin and subcutaneous tissue disorders
Alopecia 7% 0% 1% 0%

*No Grade 4 definition for nausea, abdominal pain, or fatigue in National Cancer Institute Common 
Terminology Criteria for Adverse Events (NCI CTCAE), version 4.03.

Table 2   Laboratory Test Abnormalities 
LONSURF Placebo
(N=533*) (N=265*)

Laboratory Parameter Grade† Grade†

All 3 4 All 3 4
% % % % % %

Blood and lymphatic system disorders
Anemia‡ 77 18 N/A# 33 3 N/A
Neutropenia 67 27 11 1 0 0
Thrombocytopenia 42 5 1 8 <1 <1

*% based on number of patients with post-baseline samples, which may be less than 533 (LONSURF)
or 265 (placebo)

† Common Terminology Criteria for Adverse Events (CTCAE), v4.03
‡ Anemia: No Grade 4 definition for these laboratory parameters in CTCAE, v4.03
# One Grade 4 anemia adverse reaction based on clinical criteria was reported

In Study 1, infections occurred more frequently in LONSURF-treated patients
(27%) compared to those receiving placebo (15%). The most commonly
reported infections which occurred more frequently in LONSURF-treated
patients were nasopharyngitis (4% versus 2%), and urinary tract infections
(4% versus 2%).
In Study 1, pulmonary emboli occurred more frequently in LONSURF-
treatment patients (2%) compared to no patients on placebo.
Additional Clinical Experience
Interstitial lung disease was reported in fifteen (0.2%) patients, three 
of which were fatal, among approximately 7,000 patients exposed to 
LONSURF in clinical studies and clinical practice settings in Asia.

  7  DRUG INTERACTIONS
No pharmacokinetic drug-drug interaction studies have been conducted
with LONSURF. 

  8  USE IN SPECIFIC POPULATIONS
8.1 Pregnancy
Risk Summary
Based on animal data and its mechanism of action, LONSURF can cause
fetal harm. LONSURF caused embryo-fetal lethality and embryo-fetal tox-
icity in pregnant rats when given during gestation at doses resulting in
exposures lower than or similar to exposures at the recommended dose
in humans. [see Data] There are no available data on LONSURF exposure
in pregnant women. Advise pregnant women of the potential risk to a fetus.
In the U.S. general population, the estimated background risk of major
birth defects and miscarriage in clinically recognized pregnancies is 2-4%
and 15-20%, respectively.

Indication 
LONSURF is indicated for the treatment of patients with  
metastatic colorectal cancer who have been previously  
treated with fluoropyrimidine-, oxaliplatin- and  
irinotecan-based chemotherapy, an anti-VEGF biological 
therapy, and if RAS wild type, an anti-EGFR therapy.  

Important Safety Information 

WARNINGS AND PRECAUTIONS 
Severe Myelosuppression: In Study 1, LONSURF caused 
severe and life-threatening myelosuppression (Grade 3-4) 
consisting of anemia (18%), neutropenia (38%), thrombo-
cytopenia (5%), and febrile neutropenia (3.8%). One patient 
(0.2%) died due to neutropenic infection. In Study 1, 9.4% 
of LONSURF-treated patients received granulocyte-colony 
stimulating factors. 
Obtain complete blood counts prior to and on day 15 of each 
cycle of LONSURF and more frequently as clinically indicated. 
Withhold LONSURF for febrile neutropenia, Grade 4  
neutropenia, or platelets less than 50,000/mm3. Upon  
recovery, resume LONSURF at a reduced dose.
Embryo-Fetal Toxicity: LONSURF can cause fetal harm 
when administered to a pregnant woman. Advise pregnant 
women of the potential risk to the fetus. Advise females of 
reproductive potential to use effective contraception during 
treatment with LONSURF. 

USE IN SPECIFIC POPULATIONS 
Lactation: It is not known whether LONSURF or its  
metabolites are present in human milk. There are no data 
to assess the effects of LONSURF or its metabolites on the 
breast-fed infant or the effects on milk production. Because 
of the potential for serious adverse reactions in breast-fed 
infants, advise women not to breast-feed during treatment 
with LONSURF and for 1 day following the final dose. 

Male Contraception: Advise males with female partners of 
reproductive potential to use condoms during treatment with 
LONSURF and for at least 3 months after the final dose. 
Geriatric Use: Grade 3 or 4 neutropenia and thrombocytopenia 
and Grade 3 anemia occurred more commonly in patients  
65 years or older who received LONSURF.  
Renal Impairment: Patients with moderate renal impairment 
may require dose modifications for increased toxicity. No  
patients with severe renal impairment were enrolled in Study 1.
Hepatic Impairment: Patients with moderate or severe 
hepatic impairment were not enrolled in Study 1.

ADVERSE REACTIONS 
Most Common Adverse Drug Reactions in Patients 
Treated With LONSURF (≥5%): The most common adverse 
drug reactions in LONSURF-treated patients vs placebo- 
treated patients with refractory mCRC, respectively, were 
asthenia/fatigue (52% vs 35%), nausea (48% vs 24%), 
decreased appetite (39% vs 29%), diarrhea (32% vs 12%), 
vomiting (28% vs 14%), abdominal pain (21% vs 18%),  
pyrexia (19% vs 14%), stomatitis (8% vs 6%), dysgeusia  
(7% vs 2%), and alopecia (7% vs 1%). 
Additional Important Adverse Drug Reactions: The  
following occurred more frequently in LONSURF-treated  
patients compared to placebo: infections (27% vs 15%)  
and pulmonary emboli (2% vs 0%). 
Interstitial lung disease (0.2%), including fatalities, has  
been reported in clinical studies and clinical practice settings 
in Asia.
Laboratory Test Abnormalities in Patients Treated  
With LONSURF: Laboratory test abnormalities in  
LONSURF-treated patients vs placebo-treated patients  
with refractory mCRC, respectively, were anemia (77% vs 
33%), neutropenia (67% vs 1%), and thrombocytopenia  
(42% vs 8%). 

Please see brief summary of Prescribing Information on the following pages. 

Learn more at LONSURFhcp.com

LONSURF is a registered trademark of Taiho Pharmaceutical Co., Ltd. used  
under license by Taiho Oncology, Inc.
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LONSURF (trifluridine and tipiracil) tablets, for oral use
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Brief Summary of Prescribing Information 
For complete Prescribing Information, consult official package insert.

  1  INDICATIONS AND USAGE
LONSURF is indicated for the treatment of patients with metastatic 
colorectal cancer who have been previously treated with fluoropyrimidine-,
oxaliplatin- and irinotecan-based chemotherapy, an anti-VEGF biological
therapy, and if RAS wild-type, an anti-EGFR therapy.

  4  CONTRAINDICATIONS
None.

  5  WARNINGS AND PRECAUTIONS
5.1 Severe Myelosuppression
In Study 1, LONSURF caused severe and life-threatening myelosuppression
(Grade 3-4) consisting of anemia (18%), neutropenia (38%), thrombo -
cytopenia (5%) and febrile neutropenia (3.8%). One patient (0.2%) died
due to neutropenic infection. In Study 1, 9.4% of LONSURF-treated
patients received granulocyte-colony stimulating factors. 
Obtain complete blood counts prior to and on Day 15 of each cycle of 
LONSURF and more frequently as clinically indicated. Withhold LONSURF
for febrile neutropenia, Grade 4 neutropenia, or platelets less than
50,000/mm3. Upon recovery resume LONSURF at a reduced dose. [see
Dosage and Administration (2.2) in the full Prescribing Information]
5.2 Embryo-Fetal Toxicity
Based on animal studies and its mechanism of action, LONSURF can cause
fetal harm when administered to a pregnant woman. Trifluridine/tipiracil
caused embryo-fetal lethality and embryo-fetal toxicity in pregnant rats
when orally administered during gestation at dose levels resulting in 
exposures lower than those achieved at the recommended dose of 
35 mg/m2 twice daily.
Advise pregnant women of the potential risk to the fetus. Advise females
of reproductive potential to use effective contraception during treatment
with LONSURF. [see Use in Specific Populations (8.1, 8.3), Clinical
Pharma cology (12.1) in the full Prescribing Information]

  6  ADVERSE REACTIONS
6.1 Clinical Trials Experience
Because clinical trials are conducted under widely varying conditions,
adverse reaction rates observed in the clinical trials of a drug cannot be
directly compared to rates in the clinical trials of another drug and may
not reflect the rates observed in practice.
The data described below are from Study 1, a randomized (2:1), double-
blind, placebo-controlled trial in which 533 patients (median age 63 years;
61% men; 57% White, 35% Asian, 1% Black) with previously treated
metastatic colorectal cancer received LONSURF as a single agent at a dose
of 35 mg/m2/dose administered twice daily on Days 1 through 5 and 
Days 8 through 12 of each 28-day cycle. The mean duration of LONSURF
therapy was 12.7 weeks.
The most common adverse drug reactions or laboratory abnormalities (all
Grades and greater than or equal to 10% in incidence) in patients treated
with LONSURF at a rate that exceeds the rate in patients receiving placebo
were anemia, neutropenia, asthenia/fatigue, nausea, thrombocytopenia,
decreased appetite, diarrhea, vomiting, abdominal pain, and pyrexia.
In Study 1, 3.6% of patients discontinued LONSURF for an adverse event
and 13.7% of patients required a dose reduction. The most common
adverse reactions leading to dose reduction were neutropenia, anemia,
febrile neutropenia, fatigue, and diarrhea.

Table 1   Per Patient Incidence of Adverse Drug Reactions (≥5%) in Study 1
Occurring More Commonly (>2%) than in Patients Receiving Placebo.

LONSURF Placebo
Adverse Reactions (N=533) (N=265)

All Grades Grades 3-4* All Grades Grades 3-4*
Gastrointestinal disorders
Nausea 48% 2% 24% 1%
Diarrhea 32% 3% 12% <1%
Vomiting 28% 2% 14% <1%
Abdominal pain 21% 2% 18% 4%
Stomatitis 8% <1% 6% 0%
General disorders and administration site conditions
Asthenia/fatigue 52% 7% 35% 9%
Pyrexia 19% 1% 14% <1%
Metabolism and nutrition disorders
Decreased appetite 39% 4% 29% 5%
Nervous system disorders
Dysgeusia 7% 0% 2% 0%
Skin and subcutaneous tissue disorders
Alopecia 7% 0% 1% 0%

*No Grade 4 definition for nausea, abdominal pain, or fatigue in National Cancer Institute Common 
Terminology Criteria for Adverse Events (NCI CTCAE), version 4.03.

Table 2   Laboratory Test Abnormalities 
LONSURF Placebo
(N=533*) (N=265*)

Laboratory Parameter Grade† Grade†

All 3 4 All 3 4
% % % % % %

Blood and lymphatic system disorders
Anemia‡ 77 18 N/A# 33 3 N/A
Neutropenia 67 27 11 1 0 0
Thrombocytopenia 42 5 1 8 <1 <1

*% based on number of patients with post-baseline samples, which may be less than 533 (LONSURF)
or 265 (placebo)

† Common Terminology Criteria for Adverse Events (CTCAE), v4.03
‡ Anemia: No Grade 4 definition for these laboratory parameters in CTCAE, v4.03
# One Grade 4 anemia adverse reaction based on clinical criteria was reported

In Study 1, infections occurred more frequently in LONSURF-treated patients
(27%) compared to those receiving placebo (15%). The most commonly
reported infections which occurred more frequently in LONSURF-treated
patients were nasopharyngitis (4% versus 2%), and urinary tract infections
(4% versus 2%).
In Study 1, pulmonary emboli occurred more frequently in LONSURF-
treatment patients (2%) compared to no patients on placebo.
Additional Clinical Experience
Interstitial lung disease was reported in fifteen (0.2%) patients, three 
of which were fatal, among approximately 7,000 patients exposed to 
LONSURF in clinical studies and clinical practice settings in Asia.

  7  DRUG INTERACTIONS
No pharmacokinetic drug-drug interaction studies have been conducted
with LONSURF. 

  8  USE IN SPECIFIC POPULATIONS
8.1 Pregnancy
Risk Summary
Based on animal data and its mechanism of action, LONSURF can cause
fetal harm. LONSURF caused embryo-fetal lethality and embryo-fetal tox-
icity in pregnant rats when given during gestation at doses resulting in
exposures lower than or similar to exposures at the recommended dose
in humans. [see Data] There are no available data on LONSURF exposure
in pregnant women. Advise pregnant women of the potential risk to a fetus.
In the U.S. general population, the estimated background risk of major
birth defects and miscarriage in clinically recognized pregnancies is 2-4%
and 15-20%, respectively.

Indication 
LONSURF is indicated for the treatment of patients with  
metastatic colorectal cancer who have been previously  
treated with fluoropyrimidine-, oxaliplatin- and  
irinotecan-based chemotherapy, an anti-VEGF biological 
therapy, and if RAS wild type, an anti-EGFR therapy.  

Important Safety Information 

WARNINGS AND PRECAUTIONS 
Severe Myelosuppression: In Study 1, LONSURF caused 
severe and life-threatening myelosuppression (Grade 3-4) 
consisting of anemia (18%), neutropenia (38%), thrombo-
cytopenia (5%), and febrile neutropenia (3.8%). One patient 
(0.2%) died due to neutropenic infection. In Study 1, 9.4% 
of LONSURF-treated patients received granulocyte-colony 
stimulating factors. 
Obtain complete blood counts prior to and on day 15 of each 
cycle of LONSURF and more frequently as clinically indicated. 
Withhold LONSURF for febrile neutropenia, Grade 4  
neutropenia, or platelets less than 50,000/mm3. Upon  
recovery, resume LONSURF at a reduced dose.
Embryo-Fetal Toxicity: LONSURF can cause fetal harm 
when administered to a pregnant woman. Advise pregnant 
women of the potential risk to the fetus. Advise females of 
reproductive potential to use effective contraception during 
treatment with LONSURF. 

USE IN SPECIFIC POPULATIONS 
Lactation: It is not known whether LONSURF or its  
metabolites are present in human milk. There are no data 
to assess the effects of LONSURF or its metabolites on the 
breast-fed infant or the effects on milk production. Because 
of the potential for serious adverse reactions in breast-fed 
infants, advise women not to breast-feed during treatment 
with LONSURF and for 1 day following the final dose. 

Male Contraception: Advise males with female partners of 
reproductive potential to use condoms during treatment with 
LONSURF and for at least 3 months after the final dose. 
Geriatric Use: Grade 3 or 4 neutropenia and thrombocytopenia 
and Grade 3 anemia occurred more commonly in patients  
65 years or older who received LONSURF.  
Renal Impairment: Patients with moderate renal impairment 
may require dose modifications for increased toxicity. No  
patients with severe renal impairment were enrolled in Study 1.
Hepatic Impairment: Patients with moderate or severe 
hepatic impairment were not enrolled in Study 1.

ADVERSE REACTIONS 
Most Common Adverse Drug Reactions in Patients 
Treated With LONSURF (≥5%): The most common adverse 
drug reactions in LONSURF-treated patients vs placebo- 
treated patients with refractory mCRC, respectively, were 
asthenia/fatigue (52% vs 35%), nausea (48% vs 24%), 
decreased appetite (39% vs 29%), diarrhea (32% vs 12%), 
vomiting (28% vs 14%), abdominal pain (21% vs 18%),  
pyrexia (19% vs 14%), stomatitis (8% vs 6%), dysgeusia  
(7% vs 2%), and alopecia (7% vs 1%). 
Additional Important Adverse Drug Reactions: The  
following occurred more frequently in LONSURF-treated  
patients compared to placebo: infections (27% vs 15%)  
and pulmonary emboli (2% vs 0%). 
Interstitial lung disease (0.2%), including fatalities, has  
been reported in clinical studies and clinical practice settings 
in Asia.
Laboratory Test Abnormalities in Patients Treated  
With LONSURF: Laboratory test abnormalities in  
LONSURF-treated patients vs placebo-treated patients  
with refractory mCRC, respectively, were anemia (77% vs 
33%), neutropenia (67% vs 1%), and thrombocytopenia  
(42% vs 8%). 

Please see brief summary of Prescribing Information on the following pages. 

Learn more at LONSURFhcp.com

LONSURF is a registered trademark of Taiho Pharmaceutical Co., Ltd. used  
under license by Taiho Oncology, Inc.
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Data
Animal Data
Trifluridine/tipiracil was administered orally once daily to female rats during
organogenesis at dose levels of 15, 50, and 150 mg/kg [trifluridine (FTD)
equivalent]. Decreased fetal weight was observed at FTD doses greater
than or equal to 50 mg/kg (approximately 0.33 times the exposure at the
clinical dose of 35 mg/m2 twice daily). At the FTD dose of 150 mg/kg
(approximately 0.92 times the FTD exposure at the clinical dose of 
35 mg/m2 twice daily) embryolethality and structural anomalies (kinked
tail, cleft palate, ectrodactyly, anasarca, alterations in great vessels, and
skeletal anomalies) were observed.
8.2 Lactation
Risk Summary
It is not known whether LONSURF or its metabolites are present in human
milk. In nursing rats, trifluridine and tipiracil or their metabolites were present
in breast milk. There are no data to assess the effects of LONSURF or its
metabolites on the breastfed infant or the effects on milk production.
Because of the potential for serious adverse reactions in breastfeeding
infants, advise women not to breastfeed during treatment with LONSURF
and for one day following the final dose. 
Data
Radioactivity was excreted in the milk of nursing rats dosed with trifluridine/
tipiracil containing 14C-FTD or 14C-tipiracil (TPI). Levels of FTD-derived
radioactivity were as high as approximately 50% of the exposure in maternal
plasma an hour after dosing with trifluridine/tipiracil and were approxi-
mately the same as those in maternal plasma for up to 12 hours following
dosing. Exposure to TPI-derived radioactivity was higher in milk than in
maternal plasma beginning 2 hours after dosing and continuing for at least
12 hours following administration of trifuridine/tipiracil.
8.3 Females and Males of Reproductive Potential
Contraception
Females
LONSURF can cause fetal harm when administered to a pregnant woman.
[see Use in Specific Populations (8.1)]
Advise females of reproductive potential to use effective contraception 
during treatment. 
Males
Because of the potential for genotoxicity, advise males with female partners
of reproductive potential to use condoms during treatment with LONSURF
and for at least 3 months after the final dose. [see Nonclinical Toxicology
(13.1) in the full Prescribing Information]
8.4 Pediatric Use
Safety and effectiveness of LONSURF in pediatric patients have not been
established.
Animal Data
Dental toxicity including whitening, breakage, and malocclusion (degen-
eration and disarrangement in the ameloblasts, papillary layer cells and
odontoblasts) were observed in rats treated with trifluridine/tipiracil at
doses greater than or equal to 50 mg/kg (approximately 0.33 times the
exposure at the clinical dose of 35 mg/m2 twice daily). 
8.5 Geriatric Use
In Study 1, 533 patients received LONSURF; 44% were 65 years of age or
over, while 7% were 75 and over. No overall differences in effectiveness
were observed in patients 65 or older versus younger patients, and no
adjustment is recommended for the starting dose of LONSURF based on
age. 
Patients 65 years of age or older who received LONSURF had a higher 
incidence of the following compared to patients younger than 65 years:
Grade 3 or 4 neutropenia (48% vs 30%), Grade 3 anemia (26% vs 12%),
and Grade 3 or 4 thrombocytopenia (9% vs 2%).
8.6 Hepatic Impairment
No dedicated clinical studies have been conducted to evaluate the effect
of hepatic impairment on the pharmacokinetics of LONSURF. No dose
adjustment is recommended for patients with mild hepatic impairment
(total bilirubin (TB) less than or equal to the upper limit of normal (ULN)
and AST greater than ULN or TB less than 1 to 1.5 times ULN and any
AST). Patients with moderate (TB greater than 1.5 to 3 times ULN and any
AST) or severe (TB greater than 3 times ULN and any AST) hepatic 
impairment were not enrolled in Study 1. [see Clinical Pharmacology
(12.3) in the full Prescribing Information]

8.7 Renal Impairment
No dedicated clinical studies have been conducted to evaluate the effect
of renal impairment on the pharmacokinetics of LONSURF. 
In Study 1, patients with moderate renal impairment (CLcr = 30 to 59 mL/min,
n= 47) had a higher incidence (difference of at least 5%) of ≥ Grade 3
adverse events, serious adverse events, and dose delays and reductions
compared to patients with normal renal function (CLcr ≥ 90 mL/min, 
n= 306) or patients with mild renal impairment (CLcr = 60 to 89 mL/min,
n= 178). 
No dose adjustment to the starting dose of LONSURF is recommended in
patients with mild or moderate renal impairment (CLcr of 30 to 89 mL/min);
however patients with moderate renal impairment may require dose 
modification for increased toxicity. No patients with severe renal impairment
(CLcr < 30 mL/min) were enrolled in Study 1. [see Clinical Pharmacology
(12.3) in the full Prescribing Information]
8.8 Ethnicity
There were no clinically meaningful differences in Study 1 between Western
and Asian subgroups with respect to overall incidence of adverse events
or ≥ Grade 3 adverse events in either the LONSURF or placebo groups. 

10  OVERDOSAGE
The highest dose of LONSURF administered in clinical studies was 
180 mg/m2 per day.
There is no known antidote for LONSURF overdosage. 

17  PATIENT COUNSELING INFORMATION
Advise the patient to read the FDA-approved patient labeling (Patient 
Information).
Severe Myelosuppression:
Advise the patient to immediately contact their healthcare provider if they
experience signs or symptoms of infection and advise patients to keep all
appointments for blood tests. [see Warnings and Precautions (5.1)]
Gastrointestinal toxicity:
Advise patients to contact their healthcare provider for severe or persistent
nausea, vomiting, diarrhea, or abdominal pain. [see Adverse Reactions
(6.1)]
Administration Instructions:
Advise the patient that LONSURF is available in two strengths and they
may receive both strength tablets to provide the prescribed dose. Advise
the patient of the importance of reading prescription labels carefully and
taking the appropriate number of tablets.
Advise the patient to take LONSURF within 1 hour after eating their morning
and evening meals. [see Dosage and Administration (2.1) in the full 
Prescribing Information]
Advise the patient that anyone else who handles their medication should
wear gloves. [see References (15) in the full Prescribing Information]
Embryo-Fetal Toxicity:
Advise pregnant women of the potential risk to the fetus. Advise females
of reproductive potential to use effective contraception during treatment
with LONSURF. [see Warnings and Precautions (5.2) and Use in Specific
Populations (8.3)]
Lactation:
Advise women not to breastfeed during treatment with LONSURF and for
one day following the final dose. [see Use in Specific Populations (8.2)]
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Data
Animal Data
Trifluridine/tipiracil was administered orally once daily to female rats during
organogenesis at dose levels of 15, 50, and 150 mg/kg [trifluridine (FTD)
equivalent]. Decreased fetal weight was observed at FTD doses greater
than or equal to 50 mg/kg (approximately 0.33 times the exposure at the
clinical dose of 35 mg/m2 twice daily). At the FTD dose of 150 mg/kg
(approximately 0.92 times the FTD exposure at the clinical dose of 
35 mg/m2 twice daily) embryolethality and structural anomalies (kinked
tail, cleft palate, ectrodactyly, anasarca, alterations in great vessels, and
skeletal anomalies) were observed.
8.2 Lactation
Risk Summary
It is not known whether LONSURF or its metabolites are present in human
milk. In nursing rats, trifluridine and tipiracil or their metabolites were present
in breast milk. There are no data to assess the effects of LONSURF or its
metabolites on the breastfed infant or the effects on milk production.
Because of the potential for serious adverse reactions in breastfeeding
infants, advise women not to breastfeed during treatment with LONSURF
and for one day following the final dose. 
Data
Radioactivity was excreted in the milk of nursing rats dosed with trifluridine/
tipiracil containing 14C-FTD or 14C-tipiracil (TPI). Levels of FTD-derived
radioactivity were as high as approximately 50% of the exposure in maternal
plasma an hour after dosing with trifluridine/tipiracil and were approxi-
mately the same as those in maternal plasma for up to 12 hours following
dosing. Exposure to TPI-derived radioactivity was higher in milk than in
maternal plasma beginning 2 hours after dosing and continuing for at least
12 hours following administration of trifuridine/tipiracil.
8.3 Females and Males of Reproductive Potential
Contraception
Females
LONSURF can cause fetal harm when administered to a pregnant woman.
[see Use in Specific Populations (8.1)]
Advise females of reproductive potential to use effective contraception 
during treatment. 
Males
Because of the potential for genotoxicity, advise males with female partners
of reproductive potential to use condoms during treatment with LONSURF
and for at least 3 months after the final dose. [see Nonclinical Toxicology
(13.1) in the full Prescribing Information]
8.4 Pediatric Use
Safety and effectiveness of LONSURF in pediatric patients have not been
established.
Animal Data
Dental toxicity including whitening, breakage, and malocclusion (degen-
eration and disarrangement in the ameloblasts, papillary layer cells and
odontoblasts) were observed in rats treated with trifluridine/tipiracil at
doses greater than or equal to 50 mg/kg (approximately 0.33 times the
exposure at the clinical dose of 35 mg/m2 twice daily). 
8.5 Geriatric Use
In Study 1, 533 patients received LONSURF; 44% were 65 years of age or
over, while 7% were 75 and over. No overall differences in effectiveness
were observed in patients 65 or older versus younger patients, and no
adjustment is recommended for the starting dose of LONSURF based on
age. 
Patients 65 years of age or older who received LONSURF had a higher 
incidence of the following compared to patients younger than 65 years:
Grade 3 or 4 neutropenia (48% vs 30%), Grade 3 anemia (26% vs 12%),
and Grade 3 or 4 thrombocytopenia (9% vs 2%).
8.6 Hepatic Impairment
No dedicated clinical studies have been conducted to evaluate the effect
of hepatic impairment on the pharmacokinetics of LONSURF. No dose
adjustment is recommended for patients with mild hepatic impairment
(total bilirubin (TB) less than or equal to the upper limit of normal (ULN)
and AST greater than ULN or TB less than 1 to 1.5 times ULN and any
AST). Patients with moderate (TB greater than 1.5 to 3 times ULN and any
AST) or severe (TB greater than 3 times ULN and any AST) hepatic 
impairment were not enrolled in Study 1. [see Clinical Pharmacology
(12.3) in the full Prescribing Information]

8.7 Renal Impairment
No dedicated clinical studies have been conducted to evaluate the effect
of renal impairment on the pharmacokinetics of LONSURF. 
In Study 1, patients with moderate renal impairment (CLcr = 30 to 59 mL/min,
n= 47) had a higher incidence (difference of at least 5%) of ≥ Grade 3
adverse events, serious adverse events, and dose delays and reductions
compared to patients with normal renal function (CLcr ≥ 90 mL/min, 
n= 306) or patients with mild renal impairment (CLcr = 60 to 89 mL/min,
n= 178). 
No dose adjustment to the starting dose of LONSURF is recommended in
patients with mild or moderate renal impairment (CLcr of 30 to 89 mL/min);
however patients with moderate renal impairment may require dose 
modification for increased toxicity. No patients with severe renal impairment
(CLcr < 30 mL/min) were enrolled in Study 1. [see Clinical Pharmacology
(12.3) in the full Prescribing Information]
8.8 Ethnicity
There were no clinically meaningful differences in Study 1 between Western
and Asian subgroups with respect to overall incidence of adverse events
or ≥ Grade 3 adverse events in either the LONSURF or placebo groups. 

10  OVERDOSAGE
The highest dose of LONSURF administered in clinical studies was 
180 mg/m2 per day.
There is no known antidote for LONSURF overdosage. 

17  PATIENT COUNSELING INFORMATION
Advise the patient to read the FDA-approved patient labeling (Patient 
Information).
Severe Myelosuppression:
Advise the patient to immediately contact their healthcare provider if they
experience signs or symptoms of infection and advise patients to keep all
appointments for blood tests. [see Warnings and Precautions (5.1)]
Gastrointestinal toxicity:
Advise patients to contact their healthcare provider for severe or persistent
nausea, vomiting, diarrhea, or abdominal pain. [see Adverse Reactions
(6.1)]
Administration Instructions:
Advise the patient that LONSURF is available in two strengths and they
may receive both strength tablets to provide the prescribed dose. Advise
the patient of the importance of reading prescription labels carefully and
taking the appropriate number of tablets.
Advise the patient to take LONSURF within 1 hour after eating their morning
and evening meals. [see Dosage and Administration (2.1) in the full 
Prescribing Information]
Advise the patient that anyone else who handles their medication should
wear gloves. [see References (15) in the full Prescribing Information]
Embryo-Fetal Toxicity:
Advise pregnant women of the potential risk to the fetus. Advise females
of reproductive potential to use effective contraception during treatment
with LONSURF. [see Warnings and Precautions (5.2) and Use in Specific
Populations (8.3)]
Lactation:
Advise women not to breastfeed during treatment with LONSURF and for
one day following the final dose. [see Use in Specific Populations (8.2)]
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conventional phase 1, phase 2, and phase 3 paradigm to a more 
seamless approach, using expansion cohorts to assess efficacy 
in additional patient populations or to evaluate alternative dosing 
regimens. The OCE recently published its perspective on seamless 
development, which could provide earlier access to highly effec-
tive therapies and complement the FDA’s expedited regulatory 
programs, such as Breakthrough Therapy Designation and  
Accelerated Approval, to get products to patients more efficiently.4 

In addition, the OCE encourages novel trial designs, such as:
1.  Large, simple trials that use easily measurable endpoints to 

reduce the amount of data needed to determine benefit
2.  Common control trials that share a control arm, but may 

involve multiple drugs for the same indication, thus decrea-
sing the number of patients that need to be enrolled and 
potentially decreasing development time.5 

Other OCE programs include Precision Oncology, Immuno-
Oncology, Pediatric Oncology, the Information Exchange and 
Data Transformation Program (INFORMED), Oncology Devices 
and Diagnostics, Oncology Cell and Gene Therapy, and Oncology 
Regulatory Affairs.6

Striving for Excellence
Another important goal of the OCE is to focus on the “of Excellence” 
aspect and strive for excellence in drug and device regulation and 
emerging oncology science. Achieving that goal will require collabo-
ration with academia, industry, patient groups, and professional so-

cieties. This work has been initiated by scheduling public meetings 
and small collaborative workshops to discuss key oncology-related 
issues across the FDA and bring in perspectives from our external 
stakeholders. Specific areas of emphasis include:

•  Harmonizing cancer-specific regulatory approaches across the 
FDA’s medical product centers

•  Coordinating oncology-specific regulatory science initiatives 
and outreach

•  Implementing cross-center, oncology-focused meetings
•  Engaging with external stakeholders, including government 

agencies, industry, academia, professional societies, and 
patient advocacy groups

•  Communicating with international regulatory agencies  regard-
ing oncology issues

These initiatives will allow us to expedite drug development and 
approval of truly novel agents that will have a major impact on our 
patients while allowing us to make thoughtful decisions regarding 
the risk-benefit ratio of oncology drugs. ■
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The Oncology Center of Excellence 
will continue to encourage clinical trial 
designs that allow enrollment of patients 
who reflect the real-world population 
likely to receive a therapy, including 
older adults.

(continued from page 24)
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Both Republicans and Democrats 
agree healthcare is too expensive in 
the United States. While a focus of 

the potential repeal of the Affordable Care 
Act (ACA) is how access to care will be 
affected, the cost of delivery and qual-
ity of care remain ascendant challenges. 
Patients and payers continue to demand 
high-quality care and sophisticated tools to 

demonstrate care quality. Therefore, it is a fundamental premise 
that providers and health systems who want to succeed in this un-
certain environment must remain focused on delivering value—the 
highest-quality care at the most efficient price.

While numerous questions remain about how healthcare “re-
reform” might look, many important insights into President Donald 
Trump’s potential path forward have been identified. Six key trends 
indicate that high-value care will remain the important differentia-
tor for successful health systems and providers:

1.  Greater consumer responsibility for health spending. The 
existing trend of shifting costs to consumers and patients 
is unlikely to be slowed by any of the proposals set forth by 
Trump or his Cabinet. In fact, greater use of tax credits and 
health savings accounts is likely to accelerate this shift. An 
increasing array of online tools makes it easier for consum-
ers to identify lower-cost providers and to differentiate based 
on quality. As more of the cost of care comes directly out 
of consumers’ accounts, expect continued shifts away from 
high-cost providers. This shift is already evident in such areas 
as elective outpatient imaging. 

2.  Sustained pressure on Medicare spending. Medicare makes 
up 15% of the federal budget today2 and is unlikely to see 
support for large spending increases from HHS Secretary Tom 
Price, MD, or CMS Administrator Seema Verma. Even as specific 
programs change and evolve within CMS, controlling costs will 
continue to be a priority for the new administration, especially 
with Speaker Paul Ryan, R-Wisconsin, leading the House.

3.  Continued demand for high-value, low-cost healthcare from 
employers. According to data collected by PwC’s Health 
Research Institute, health insurance premiums are expected 

to increase by 6.5% in 2017.3 In addition, more than half of 
all Americans get health insurance through their employers 
and these employers are feeling crushed by rising costs. 
Employer focus on controlling costs, such as through the 
use of high-deductible health plans, will remain a key com-
ponent in healthcare selection. It is likely we’ll see a rising 
number of employers enabling access to care via on-site 
primary care clinics available to employees. Partnerships 
with major insurers to provide coverage outside of these 
clinics will remain, but the majority of care will be adminis-
tered and managed from primary care sites managed by the 
employer.

4.  More competition among payers. Changes such as allowing 
interstate sales of health insurance products are likely to 
drive competition among payers for increasingly price-sensi-
tive consumers and cost-conscious employers. This competi-
tive environment will drive continued growth of emerging plan 
structures, such as tiered benefits and narrow networks that 
seek to reward high-value providers and to punish high-cost, 
highly variable ones. It’s also likely that more payers will 
launch bundle programs through these narrow networks with 
providers who focus on high-value care in specialist areas. 
This will drive further consolidation through the integration 
of multiple care settings, such as ambulatory surgery centers 
and integrated delivery networks.

5.  Increased experimentation at the state level. Those advocat-
ing for ACA repeal want increased control at the state level, 
especially for Medicaid. Paying attention to local state envi-
ronments is likely to be even more important in the coming 
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months and years. We’ll likely see strong success stories, and 
some failures, that will provide lessons for the whole nation.

6.  Lessening the role of Center for Medicare and Medicaid 
Innovation (CMMI). Republicans have pushed back on the 
mandatory reporting requirements and participation in 
programs that have come out of CMMI. In September 2016, 
a group of 178 House Republicans and 1 Democrat signed 
a letter asking CMS to “cease all current and future planned 
mandates” under CMMI. The letter denounced new initia-
tives as potentially compromising patient care, as “patients 
are blindly being forced into high-risk, government-dictated 
reforms with unknown impacts.”2

Other broad criticism from lawmakers includes the opinion 
that there are too many federal programs to manage.4 While 
Democrats argue that important innovations are more likely to 
be discovered by exploring different approaches, Republicans 

are skeptical that federal agencies can generate innovation; the 
latter party defers the role to states or other stakeholders like 
private payers. With a new Republican Congress, we could see 
a refocusing on certain programs that have already produced 
results, like bundled payments.

Continued pressure to control costs will escalate this year, 
both inside and outside Washington, DC. Health systems and 
providers need to recognize that variability of both quality and 
cost are becoming large influencers of payment decisions and 
patient choice alike. Legislation and existing regulation, like 
the Medicare Access and Children’s Health Insurance Program 
Reauthorization Act, already create the impetus for moving 
away from a fee-for-service world. One of the most important 
components of any plan that would aim to improve quality and 
reduce costs is to engage physicians in the process of stan-
dardizing care. ■
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Changes such as allowing interstate 
sales of health insurance products are 
likely to drive competition among payers 
for increasingly price-sensitive consumers 
and cost-conscious employers. 
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