
Dr. Ralph R. Weichselbaum Receives 
2018 David A. Karnofsky Memorial Award 

R
alph R. Weichselbaum, 
MD, the Daniel K. Lud-
wig Distinguished Service 
Professor of Radiation 

and Cellular Oncology at the 
University of Chicago Medicine 
and co-director of the Ludwig 
Center at the University of Chi-
cago, has been named the 2018 

David A. Karnofsky Memorial 
Award and Lecture recipient for 
his career-long contributions to 
the fi eld of radiation oncology.

Together with his colleague, 
Samuel Hellman, MD, FASCO, 
Dr. Weichselbaum is credited for 
defi ning the state of oligometas-
tases as well as for opening up 
new avenues of innovation in 
translational cancer research.1

In an interview with the ASCO 
Daily News, he refl ected on his 
career path, current research in-
terests, and future directions in 
radiation oncology.

Q: Which events have helped 
shape your early interests in 
radiation oncology?
Dr. Weichselbaum: My ear-
liest interest, as a medical stu-
dent, was in cancer. At the time 
I worked in the laboratory of a 
cancer surgeon, Tapas DasGup-
ta, MD, who tried to convince 
me to become a surgeon as well, 
which was impossible due to 
bad eyesight and a lack of dex-
terity. I chose radiation oncolo-
gy instead, and I have never re-

gretted this early career choice. 
Dr. Hellman, who was the head 
of the Harvard Medical School 
Joint Center for Radiation 
Therapy, was a key fi gure in de-
veloping my academic career 
and broadening my interests 
beyond radiation oncology to 
a more general outlook toward 
cancer. I also was a research fel-
low in the laboratory of John B. 
Little, MD, at Harvard, and am 
deeply indebted to him.

Q: Which career achievements 
do you consider the most 
signifi cant and why?
Dr. Weichselbaum: Early 
work I did at the Dana-Farber 
Cancer Institute combining 
chemotherapy and radiothera-
py in head and neck cancer has 
been signifi cant. We were one of 
the fi rst groups to systematically 
study multiagent chemotherapy 
and radiotherapy combinations 
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Patient Education Is an Essential 
Element of Quality Cancer Care

Lidia Schapira, MD, FASCO

W
e hear from patients 
that they are told 
by friends: “Educate 
yourself, have hope 

and courage, get support.” Infor-
mation and education can help 
patients and family caregiv-

ers prepare for the rough times 
ahead and contribute more 
thoughtfully to conversations 
about treatment options, as well 
as help patients feel as though 
they are active participants in 
their own care. These tasks sup-
port healthy coping and foster 
resiliency as patients and fami-
lies face the challenge of living 
with and through cancer.

Data support the contention 
that good communication leads 
to improved health outcomes 

and supports coping.1 Our pro-
fessional community has come 
a long way in recognizing the 
importance of good communi-
cation in clinical encounters, 
but less is known about the 
value and role of patient educa-
tion, both as a measure of quali-
ty cancer care and as a mediator 
of measurable outcomes.

Communicating Information 
“Patient-Clinician Commu-

nication: American Society of 
Clinical Oncology Consensus 
Guideline,” published in 2017, 
clearly states that one of the 
goals of communication is to 
convey adequate information.2

The communication framework 
endorsed in this guideline spe-
cifi cally addresses the impor-
tance of respecting a patient’s 
“right to know.” We can inter-
pret this to mean not only the 
right to know one’s diagnosis 
but also the right to make an 
informed treatment decision. 
As a community, we have not 
rigorously studied or even ad-
dressed how to provide infor-
mation or how to tailor infor-

See Karnofsky Memorial Award, Page 4A

See Patient Education, Page 3A
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 ■ With a growing population of cancer survivors, fi nding 
suitable models for co-management requires a fl uid and 
timely exchange of information specifi c to treatment, 
prognosis, and long-term effects of cancer therapies. 

■ Providing information conveys respect, assists patients 
and family caregivers to identify their own questions and 
concerns, and acknowledges the importance of making 
decisions that are concordant with personal goals.

 ■ By expanding the channels of communication and the topics 
for discussion, we have opportunities to improve a patient’s 
ability to manage their symptoms, address their concerns, 
and improve the coordination of necessary services.

ARTICLE HIGHLIGHTS

W
elcome to the 2018 
ASCO Annual 
Meeting and to the 
ASCO Daily News. 

The theme of this year’s Meet-
ing, “Delivering Discoveries: 
Expanding the Reach of Preci-
sion Medicine,” resonates be-
cause it emphasizes that those 
affected by cancer are the true 
focus of the program, and that 
communicating new knowl-
edge of precision cancer care in 
its broad sense is what draws so 
many of us together each year.

The concept of “precision 
oncology” is most commonly 
associated with targeted can-
cer therapies. As molecular 
profi ling of tumors increases 
and more “tumor-agnostic,” 
molecularly targeted therapies 
emerge, this is challenging the 
conventional organ-based ap-
proach to cancer care. Results 
for many new targets and tar-
geted agents will be described 
during the next 5 days, and 
we will highlight those in the 
ASCO Daily News. 

We will also provide cover-
age of other areas that encom-
pass the concept of precision in 
oncology, including prevention 
and screening strategies that 
focus on those most at risk, 
avoidance or reduction of treat-
ment-related toxicity according 
to pharmacogenomics analysis, 

The 2018 ASCO Educational 
Book is an NLM-indexed 
collection of articles written 
by ASCO Annual Meeting 
faculty and invited leaders 
from ASCO’s other meetings. 
It serves as an enduring 
scholarly resource long after 
the Meeting concludes.

Visit am.asco.org/arc to 
download the issue.

Tip of 
the Day

See From the Editor, Page 7A

From the Editor

Dr. John Sweetenham

Dr. Ralph R. Weichselbaum

Visit the ASCO Daily 
News website, 
am.asco.org/dn, for 
continued coverage.
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mation so that it truly meets individual 
needs. Since the objective of providing 
information is to help patients and fam-
ily caregivers feel prepared for the chal-
lenges they will encounter during can-
cer treatment, it seems too important to 
ignore, and too simple to imagine, that 
a single product or source will meet the 
needs of all patients.

Although we agree that patients need 
access to high-quality information, in-
cluding cost and toxicities of specifi c 
treatments, there is no standard ap-
proach to meeting this need. Patients 
may receive fact sheets prepared and 
vetted by clinicians and educators at 
their clinic, or they may only receive 
brochures prepared by a pharmaceutical 
company designed specifi cally for a par-
ticular product. For more than 15 years, 
ASCO, with the support of ASCO’s Con-
quer Cancer Foundation, has provided 
a patient education program, including 
Cancer.Net and its ASCO Answers print 
materials. These resources—in written, 
online, and multimedia formats—bring 
ASCO’s expertise and resources to peo-
ple living with cancer and those who 
care for and about them. Other nonprof-
it organizations such as the American 
Cancer Society and the Cancer Support 
Community also devote considerable re-
sources to creating reliable content. 

ASCO’s guideline further encour-
ages oncologists to prepare appropriate 
handouts in advance of a visit and to 
use visual aids. This requires an element 
of anticipation and preparation that 
can be easily missed if it is not incorpo-
rated into clinical workfl ows. There are 

multiple benefi ts of providing 
scientifi cally accurate in-
formation that is relevant, 
updated, and easy to use. 
Research shows that dis-
organized and ineffi cient 
clinics make it more dif-
fi cult for patients to trust 
their doctors.3 Providing a 
packet of information conveys 
respect, assists patients and family care-
givers to identify their own questions 
and concerns, and acknowledges the 
importance of making decisions that are 
concordant with personal goals.

Informed Patients Make Better Partners
Patients are acutely aware of the 

precious and limited time they have 
available for discussion during offi ce 
appointments. Many patients have ac-
knowledged that if they already had 
foundational knowledge of concepts 
that were being discussed, they were 
better able to participate during con-
sultations. In fact, having patients who 
are well-informed almost always guar-
antees that more questions are asked 
and information exchanged, leading to 
greater satisfaction for both the patient 
and physician and building a productive 
partnership.

As we think of the cancer care con-
tinuum, it is essential to invest resources 
and time in making sure patients have 
access to the information they need at 
every stage of their treatment and well 
into survivorship. As patients complete 
active cancer treatment, they are often 
conduits for transferring important in-
formation to primary care clinicians and 
other specialists. Being equipped with 
information about their cancer treat-

ment, as well as 
a clear plan 
for future sur-
veillance and 
cancer-specifi c 
testing, allows 
them to move 
on with greater 
confi dence in 
their ability to 
manage their 
life and fi nd 
their new base-
line for health.

In addi-
tion to think-
ing about the 
need to in-
form patients 
directly, let’s 
not forget 
the need to 
communicate 
with our pri-

mary care col-
leagues; they 
also need spe-
cific and ex-
pert-vetted in-
formation on 

cancer and its treatment. With a grow-
ing population of cancer survivors, 
finding suitable models for co-man-
agement requires a fluid and timely 
exchange of information specific to 
treatment, prognosis, and long-term 
effects of cancer therapies. 

Engaging Patients in Their Care
We have all met patients who seem 

confused by different messages from the 
various clinicians involved in their care. 
The value of providing clear and con-
sistent information lies in minimizing 
confusion and doubt, and helping pa-
tients feel more confi dent in their ability 
to manage symptoms and regain some 
measure of control (see Sidebar for prac-
tical tips on patient engagement).

Having patients report their symp-
toms has been demonstrated through 
clinical trials to improve health out-
comes, including survival.4 Involving 
patients in their care through early re-
porting of symptoms and concerns may 
also help reduce stress and distress. Web-
based tools enable patients to report 
concerns and symptoms in real time, 
and, hopefully, these mechanisms will 
also allow patients to access resources to 
address psychosocial needs. By expand-
ing the channels of communication 
and discussion topics, we now have op-
portunities to address patient concerns, 
improve the coordination of necessary 
services, and improve a patient’s ability 
to manage their symptoms. The future 
seems quite bright as we learn to use 
new technologies to connect patients to 
the resources they need in order to pre-
serve physical and mental health while 
undergoing cancer treatment.

Cancer.Net
Designed for a patient audience, Can-

cer.Net provides information about spe-
cifi c cancer types and treatment and the 
psychosocial needs of patients and fam-
ily caregivers. It addresses the phases of 
the cancer experience—from diagnosis 
to end of life and survivorship—through 
brief, content-rich sections, blogs, vid-
eos, and testimonials. It provides high-
lights of scientifi c meetings through 
expert-led summaries and podcasts that 
are transcribed, as well as summaries of 
ASCO guidelines.

In 2017 alone, Cancer.Net had more 
than 50 million page views, with more 
than half the traffi c coming from coun-
tries outside the United States and 70% 
of traffi c from mobile devices. Cancer.
Net has content that addresses concerns 

for all age groups spanning the multiple 
domains of quality of life and provides 
important updates on health mainte-
nance and cancer prevention. 

Patient education is not just about 
providing information about a specifi c 
cancer and its treatment. It is also about 
providing information on how to navi-
gate cancer care, cope with the disease 
and its after effects, and fi nd the resourc-
es one needs to remain psychologically 
and emotionally whole during and after 
cancer. 

References :
1. Greer JA, et al. J Clin Oncol. 2018;36:53-60.

2. Gilligan T, et al. J Clin Oncol. 

2017;35:3618-32.

3. Kowalski C, et al. Patient Educ Couns. 

2009;77:344-8.

4. Basch E, et al. JAMA. 2017;318:197-8.

Practical Tips to 
Enhance Patient 
Education

Informed patients make better partners 
and lead to greater satisfaction for both 
patients and providers in building effec-

tive partnerships. Consider implementing 
the following tips from Dr. Lidia Schapira 
during consultations.

Have information available to hand out 
during consultations, since it can be dif-
fi cult for people to absorb new details dur-
ing a meeting. Reading the information to 
your patient may also serve to explain the 
vocabulary that is routinely used during 
medical visits.

Encourage patients to keep notes or to 
use a workbook that provides templates 
and prompts. This can help the patient 
and the oncology team track concerns and 
symptoms over time.

Explore the information needs not 
only of your patient but also of family 
members and caregivers. You may find 
significant differences in the levels of 
scientific literacy within members of the 
same family.

Provide data in written form when re-
viewing treatment options. If you routinely 
give patients a choice between two or 
three chemotherapy regimens, it is help-
ful to have written materials to hand out 
to patients so they can review it before 
fi nalizing the decision. When recommend-
ing a specifi c treatment regimen, consider 
handing out the publication that reported 
results of the original trial.

Provide links to resources and sites 
that you trust and where patients can fi nd 
answers to common questions about life-
style, diet, exercise, and other important 
dimensions of quality of life.

Familiarize yourself with decision aids 
available to guide conversations when 
there are several reasonable options for 
treatment.

Designate a member of your team with 
an interest in patient education to as-
semble an inventory of materials that can 
be easily customized and delivered to pa-
tients at the time of the visit or sent elec-
tronically through your digital portal. 

About the Author

Dr. Schapira is an associate pro-
fessor of medicine at Stanford 
University School of Medicine 
and director of Cancer Survivor-
ship at the Stanford Compre-
hensive Cancer Institute. She is 

editor in chief of Cancer.Net. 

Patient Education
Continued from page 1A
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in this disease. I got to continue these in-
vestigations at the University of Chicago 
with my colleague Everett Vokes, MD, 
and our joint efforts presaged combined 
modality treatments in other disease 
sites in addition to head and neck cancer.

I became extremely interested in how 
radiation turned genes on and off, and 
this led to an invention of what Don-
ald Kufe, MD, and I called ‘genetic ra-
diotherapy,’ or gene therapy targeted 
by radiation. In this paradigm, a radio-
inducible promoter is linked to a ther-
apeutic gene of interest, in this case 
TNF-α, and cloned into an adenovirus. 
In this concept, radiation is a targeting 
agent by activating a molecular ‘switch’ 
of a localized toxin as well as a cytotoxic 
and potential immune stimulant. These 
experiments eventually led to commer-
cialization and phase III clinical trials of 
a genetic construct that sadly failed in 
pancreatic cancer. 

The idea that one could achieve spa-
tial and temporal control of gene expres-
sion has led me into collaboration with 
Bernard Roizman, ScD, a virologist at 
the University of Chicago. We showed 
that the proliferation of a genetically 
modifi ed herpes virus can be stimulated 
within an irradiated fi eld by activating 
transcription of late viral genes. Some of 
the knowledge from this project helped 
shape talimogene laherparepvec and fur-
ther studies in gene therapy. 

Q: What is the focus of your current 
research projects? 
Dr. Weichselbaum: My laboratory now 
has two main research directions: one is 
exploring combination radiotherapy and 
immunotherapy treatments, and the 
other is understanding factors that de-
termine the metastatic burden. The in-
vestigations into combinations of radio-
therapy and immunotherapy have been 
conducted with my colleague Yang-Xin 
Fu, MD, PhD. We have focused on the 
role of type I interferon in antigen pre-
sentation following radiation and ways 
to improve the innate immune system to 
subsequently enhance the adaptive im-
mune system. Dr. Fu introduced me to 
new genetic models, which have brought 
more rigor to my own investigations. We 
are investigating the role of radiation in 
local tumor treatments as well as combin-
ing radiotherapy and immunotherapy for 
more effective systemic treatments. 

In the metastasis area, we are interest-
ed in identifying factors that govern me-
tastasis numbers with the underlying hy-
pothesis that varying metastatic burdens 
will require different types of treatment, 
and we have uncovered both tumor 
cell–intrinsic factors and host factors 
that interact in the context of metastasis 
number. Support from the Ludwig Cen-
ter has been essential for investigations 
in metastasis and radiotherapy immuno-
therapy combinations, as well as the ini-
tial encouragement from Lloyd Old, MD, 
and the continued generous support of 
our dean Kenneth Polonsky, MD.

Q: What would you like to 
accomplish in the next 5 to 10 years?
Dr. Weichselbaum: I have two main 
goals: to identify the targets for inter-
vention in metastatic disease so that we 
can reduce the number of metastases or 
prevent additional metastases, and to 
gain a better understanding of how radi-
ation interacts with the immune system 
and use those insights in therapeutic in-
terventions. 

Q: Where is the fi eld of radiation 
oncology headed? 
Dr. Weichselbaum: Radiation oncol-
ogy is a relatively small fi eld compared 
to surgical and medical oncology. Al-
though radiation oncology has produced 
some spectacular physician-scientists 
and clinical investigators, the number of 
talented investigators is simply not ade-
quate to continue expanding the fi eld to 
a degree that maximizes clinical benefi t 
and intellectual impact. I see the issue of 
critical mass in academic radiation on-
cology as a major challenge. 

I also think radiation oncology has be-
come overly dependent on technology 
that is unlikely to expand the portfolio 
of substantial cancer cures in the future. 
Without inhibiting technology develop-
ment, we need to acknowledge that it has 
made a relatively small difference com-
pared to the amount of money invested in 
it. Therefore, I think that future progress 
should rely more on the biological inter-
actions between radiotherapy and other 
treatment modalities such as immuno-

therapy, genetic therapy, adoptive trans-
fer, and monoclonal antibodies. Leverag-
ing the advances made in each oncology 
subspecialty will enable the delivery of 
best possible combination treatments.

Q: What does this latest recognition 
from ASCO mean to you on a 
personal and professional level? 
Dr. Weichselbaum: I am humbled 
by the recognition I received from my 
peers—being included on the list of ex-
tremely accomplished oncologists who 
have received this honor before me is very 
fl attering. Professionally, this award raises 
the profi le of radiation oncology within 
ASCO and the broader community of on-
cologists, which is very important. It is 
also an opportunity to discuss not only 
my work but the progress that has been 
made in the fi eld in the recent years. 

Q: What will you discuss during your 
award lecture? 
Dr. Weichselbaum: I will focus on ex-
plaining how we came up with the con-
cept of oligometastasis. I will refl ect on 
the existing evidence behind this con-
cept, name the potential interventions, 
and identify patients who could benefi t 
from radioablative therapies. I will also 
discuss how we can combine radiothera-
py and immunotherapy to treat multiple 
metastases. 

–Jasenka Piljac Žegarac, PhD

Reference:
1. Hellman S, et al. J Clin Oncol. 1995;13:8-10.
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Bringing Economics Back to Value Discussions

Pedro Aguiar Jr., MD, MSc, and 
Gilberto de Lima Lopes Jr., MD, MBA, FAMS 

C
ancer care has a considerable 
economic impact worldwide. In 
2015, the Agency for Healthcare 
Research and Quality (AHRQ) esti-

mated that the direct medical costs (total 
of all health care costs) for cancer in the 
United States were $80.2 billion.1 Can-
cer leads to indirect costs such as those 
derived from morbidity (the cost of lost 
productivity due to illness) and mortal-
ity (the cost of lost productivity due to 
premature death). In 2010, these indi-
rect costs were $20.9 billion and $140.1 
billion, respectively.2

The economic burden of cancer can 
be even worse in lower- and middle-
income countries, such as Brazil, because 
cancer incidence is increasing fast and 
premature mortality is higher. Moreover, 
the average yearly cost of new drugs 
for patients with cancer often exceeds 
$100,000, which is blatantly unafford-
able in lower-resource settings.

Because of the growing economic im-
pact of cancer, the number of economic 
evaluations of cancer technologies has 
been increasing as well as their relevance. 
However, to inform societal debate, we 
need to make sure that oncologists and 
patients understand basic principles of 
economics as they relate to the evalua-
tion of cancer diagnostics and treatment. 

How Economic Evaluations Are Performed
Economic evaluations are usually per-

formed in one of three ways: retrospective 
analyses, decision analysis models, and 
analyses performed alongside clinical tri-
als.3 As with different clinical trial designs, 
each of these methods has its own merits, 
fl aws, and challenges. Retrospective da-
tabases are attractive sources of relatively 
easily available data that may represent 
what happens in actual clinical practice. 
However, issues mainly related to selec-
tion bias hinder the results and challenge 
one’s abilities to use such information 
when defi ning policies.3 The use of deci-
sion analyses, in which data from clinical 
trials, literature, and expert opinions are 
combined in sophisticated mathemati-

cal models, is also attractive in predicting 
costs and outcomes of interest for various 
stakeholders under different scenarios.4

However, the results are also diffi cult to 
translate into clinical practice and are 
commonly not understood by stakehold-
ers.3 Analyses performed alongside clini-
cal trials, on the other hand, mitigate is-
sues related to selection bias and provide 
utilization patterns, costs, and outcomes 
of the trial.5 However, these analyses are 
notoriously burdensome and costly to 
perform; clinical trials are usually not suf-
fi ciently powered for cost-effectiveness 
analyses,6 and effi cacy and costs may 
change when an intervention moves 
from a randomized controlled trial into a 
community or international setting.

The identifi cation and assessment of 
all relevant costs and benefi ts will deter-
mine the quality of a cost-effectiveness 
study.7 All costs must be included in the 
same context as the study is supposed 
to analyze. For example, a study consid-
ering inpatient costs should not be rel-
evant for decision-making in a service 
that reimburses only outpatient costs. 

In terms of the benefi ts assessed in an 
economic evaluation study, it is impor-
tant to use an objective evaluation of 
quality of life or health utilities, because 
survival outcomes in oncology may also 
be associated with increased toxicities 
resulting from interventions.3

Value
In economic theory, value measures 

the benefi t provided by goods or services 
to an economic agent. It is most often 
measured relative to units of currency 
and tries to determine the maximum 
amount of money someone is willing to 
pay for goods or services. Most new drug 
candidates under study and approved 
by regulatory agencies are cancer medi-
cations.8 The cost of these treatments 
typically increases with every new com-
pound released and grows quickly and 
unpredictably.9

The high price of oncologic interven-
tions is usually justifi ed by their high 
value to individual patients and the cost 
of innovative science and drug develop-
ment. However, some of these interven-
tions have benefi ts that can be measured 
in only weeks (or even days) of added life. 
Thus, an alternative view is that the high 
prices may not be justifi ed by the value 
or benefi ts these interventions provide 

when viewed from the perspective of the 
health care system as a whole.9 Although 
some patients and providers may under-
stand why and how economic analyses 
affect them, they may not accept to have 
medical decisions subordinated to eco-
nomic evaluations.3 Furthermore, the val-
ue of a treatment might not be the same 
for higher- versus lower-income patients 
and for rare versus common neoplasms.

Health Technology Assessment 
The forms of economic evaluation 

consist mainly of cost-effectiveness 
(CEA), cost-benefi t (CBA), cost-utility 
(CUA), cost-minimization, and cost-of-
illness analyses. In CEA, the relationship 
between costs and outcomes for different 
interventions is examined, and results 
are reported in cost per unit of effect 
(cost per life-year gained, for instance) or 
in effects per unit of cost (e.g., life-years 
gained per dollar). In other words, the 
costs are in dollars, and the outcomes, 
in nonmonetary units, are usually ex-
pressed as survival. The term cost effec-
tiveness is often misused to refer to any 
economic evaluation, when it actually 
is a particular type of economic evalua-
tion. A limitation of CEA is its inability 
to compare interventions with different 
outcomes. For example, interventions 
aimed at increasing life-years gained 
cannot be directly compared with those 
that improve physical functioning.10

Although survival is the outcome of ut-
most interest in oncology clinical trials, 
we have come to learn that other out-
comes, such as quality of life, are equally 
essential. Thus, in CUA the intervention 
consequence is measured in both quan-
tity and quality of life (cost per quality-
adjusted life-year gained, for instance), 
considering utility or preferences, usu-
ally from a patient’s perspective. 

In CBA, a monetary value is placed on 
both costs and outcomes, and the result 
is reported as a monetary value or net 
benefi t.11 An advantage of CBA is that 
when costs and benefi ts are quantifi ed 
in monetary terms, the hard task of 
measuring and valuing nonmonetary 
benefi ts, such as health gain or patient 
preferences, is avoided.3

Examining High Drug Prices in the 
United States

The United States has the highest pric-
es for cancer medications worldwide, al-
though drug costs can be unaffordable 
in lower- and middle-income countries 
when drug costs are evaluated in rela-
tion to each country’s gross domestic 
product per capita.12

There are two main reasons prices are 
higher in the United States when com-
pared to other developed countries.13 The 
fi rst, which is shared by most nations, 
is that, hoping to foster innovation, we 
provide a legal monopoly to pharmaceu-
tical companies in the form of patents, 
giving them exclusivity in producing the 
drugs they develop. Second, and in this 
the United States is unique among high-
income countries, the Centers for Medi-
care and Medicaid Services, the country’s 
largest payer of cancer treatments, is not 
allowed to regulate or negotiate prices.13

Combating High Drug Prices
Price discrimination

In recent years, pharmaceutical com-
panies have started to offer medications 
at lower prices outside of North America, 
Western Europe, and Japan. Economists 
call this “price discrimination”: when 
the cost of development of a service or 
product is signifi cantly higher than the 
cost of its production, companies make 
more money and consumers have great-
er access to the product if the company 
sells at different prices in different mar-
kets, based on the specifi c market’s abil-
ity to pay.14 Another possibility is price 
discrimination, also known as value-
based reimbursement, according to the 
drug effi cacy for each cancer site (e.g., 
immune checkpoint inhibitors have het-
erogeneous effi cacy among neoplasms: 
we see responses in around 40% of previ-
ously untreated patients with melanoma 
and 20% for patients with non–small 
cell lung cancer and urinary bladder can-
cer after chemotherapy failure).

Generics and biosimilars
As previously cited, patents give man-

ufacturers a period of exclusive rights to 
sell a new drug as an incentive for in-
novation and drug development. Once 
a patent expires, other companies can 
make and market a once exclusively 
branded agent if they can demonstrate 
bioequivalence or biosimila rity.15

Once generic competition sets in, the 
price of medications can drop consider-
ably, often by 80% or more.16 Access to 
generic drugs may be delayed by numer-
ous business and legal strategies, howev-
er.13 Moreover, there still are mispercep-
tions regarding the effi cacy and safety 
of generic and biosimilar medications, 
even in the United States, where gener-
ics account for the majority of medica-
tions dispensed every year. For example, 
in a survey of 839 U.S. physicians, nearly 
25% of responders had a negative per-
ception of the effi cacy and 50% had a 
negative perception of the quality of ge-
neric medications.17

Antitrust legislation
Antitrust legislation, also referred to as 

“competition laws,” are rules developed 
by the government to protect consumers 
from predatory business practices. The 
main objective of antitrust legislation is 
to ensure fair competition between man-
ufacturers in an open-market economy.

The Federal Trade Commission (FTC) 
gives special attention to mergers and 
acquisitions made by the pharmaceuti-
cal industry. The major concerns are that 
mergers and acquisitions can potentially 
decrease competition, enhance market 
power, or create a monopoly in the phar-
maceutical market or even during drug 
development.18 The FTC works on iden-
tifying and challenging harmful mergers 
before they occur, while avoiding un-
necessary interference with fusions that 
are competitively benefi cial or neutral to 
the consumers. We haven’t seen exam-
ples of antitrust legislation as a basis to 
combat increasing drug costs, but it is by 
no means a stretch of the imagination 
that this would be a possible strategy as 
prices for new medications are increas-
ingly similar, even when more than one 
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 ■ Because of the growing economic impact of cancer, the number of economic 
evaluations of cancer technologies has been increasing as well as their 
relevance.

 ■ The United States has the highest prices for cancer medications world-
wide, although drug costs can be unaffordable in lower- and middle-income 
countries when drug costs are evaluated in relation to each country’s gross 
domestic product per capita.

 ■ High prices may not be justifi ed by the value or benefi ts these interventions pro-
vide when viewed from the perspective of the health care system as a whole.

 ■ Oncologists need to engage in societal discussions worldwide to increase 
access to treatment for the more than 14 million patients diagnosed with 
cancer around the globe every year.
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and treatment impact on patients with 
cancer and its assessment through pa-
tient-reported outcomes. In my mind, 
these issues—and many more that will 
be discussed in the coming days—speak 
to patient centeredness and thereby rep-
resent examples of precision oncology.

Each year, we listen to input and ad-
vice from readers of the ASCO Daily 
News and introduce new features, which 
we hope you will enjoy. This year’s edi-
tion features several Expert Editorials on 
the value of integrating technology into 
clinical practice, checkpoint inhibitors, 
and more. On page 5B, Dr. Robert N. 
Taub et al discuss how to use telemedi-
cine to provide cancer care to rural, low-
income communities. In tomorrow’s 
issue, Dr. Ethan Basch will provide prac-
tical advice on using patient-reported 
outcomes for symptom monitoring in 
routine cancer care. Also in tomorrow’s 

issue, Dr. Theodora Anagnostou et al will 
provide insights on immune checkpoint 
inhibitors in lymphoma. In the Monday 
edition, look for an editorial by Dr. Peter 
Ellis et al on new combination therapies 
of checkpoint inhibitors in advanced 
lung cancer.

I also want to draw your attention 
to our online content and remind you 
that the Daily News is also published at 
ASCO’s other symposia throughout the 
year; hopefully you will fi nd these valu-
able as well.

Providing real-time updates on the 
proceedings of the Annual Meeting re-
quires a large team of dedicated staff. My 
thanks go to them and to Faith Hayden, 
managing editor, who always makes this 
complicated task go so smoothly.

I would also like to acknowledge the 
help we receive from our Editorial Board 
(see Sidebar) whose guidance and in-
sights contribute so much to the direc-
tion and content of Daily News. I want 
to send special thanks to Dr. Nicholas 

Petrelli, who is stepping down from his 
role as associate editor after this meet-
ing. His advice, wisdom, and insights 
have had a huge impact on our work, 
and we will miss his wise counsel and 
objectivity.

I am excited to report that Dr. David 
Raben of the University of Colorado has 
agreed to take over the associate editor 
role. Dr. Raben is a renowned radia-
tion oncologist and a former colleague 
of mine. I am looking forward to work-
ing with him in the coming years and I 
know that his guidance will help us con-
tinue to grow the content and scope of 
this publication.

I hope you all fi nd this year’s Annual 
Meeting to be exciting, informative, 
and enjoyable, and that you have the 
opportunity to network, catch up with 
old friends and colleagues, and take ad-
vantage of some of the attractions of 
Chicago. I also hope that whether on 
the bus to or from your hotel, in a cof-
fee break, over breakfast, or on your way 

back home, you fi nd that the ASCO Dai-
ly News enhances your Meeting experi-
ence. Watch out for our online content 
throughout the year. As always, Faith 
and I are always happy to hear your 
thoughts on how the ASCO Daily News
can better serve you.

Have a great time! 

From the Editor
Continued from page 1A
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Dr. Damon Tweedy’s Memoir Grapples With 
the Intersection Between Race and Medicine

D
uring the ASCO Book Club Session 
on June 2, Damon Tweedy, MD, 
will speak to attendees about his 
bestselling memoir, Black Man in a 

White Coat, which explores the intersec-
tion between race and medicine through 
personal experience and refl ection. 

Dr. Tweedy is an associate professor of 
psychiatry at Duke University School of 
Medicine and staff physician at the Dur-
ham Veteran Affairs Health System. The 
ASCO Daily News spoke with Dr. Tweedy 
about his book in advance of the Annual 
Meeting.

Q: What inspired you to write this 
book? 
Dr. Tweedy: I started writing in a jour-
nal as a medical student—jotting down 
notes on my interactions with patients 
during rotations. But it wasn’t with the 
intention of writing a book. I thought 
if I were to publish something, it would 
be for a medical journal—maybe a case 
study. Later, however, I noticed that there 
was something largely missing from 
medical journals and narrative books on 
medicine: they didn’t talk about race. I 
decided I wanted to address that.

Because race was an extremely impor-
tant part of my medical experience, I felt 
readers would need to see where I was 
coming from if they were going to un-
derstand why I perceived and reacted to 
situations in the ways I did. So, I started 
to include my personal story in my jour-
nal articles.

I went on to write some op-eds, which 
were published in a local newspaper, the 
Raleigh News & Observer. Readers gave me 
a lot of positive feedback, which made 
me think there was something about the 
subject that was really striking a chord. 
That’s when I started thinking about 
turning my experiences into a book 

rather than only jour-
nal articles. 

Q: What do you see as the most 
pressing issue in race and medicine 
today?
Dr. Tweedy: The primary problems 
are social and economic, and those de-
terminants of health remain extremely 
powerful. At the same time, however, 
medicine continues to teach about race 
in a binary “black” versus “white” sort of 
way based on physical appearance that 
is largely biological at its core. The prob-
lem with this view is that it can interfere 
with doctors’ understanding of their pa-
tients’ symptoms or conditions. 

For instance, cystic fi brosis is associ-
ated with people who are of Caucasian 
ancestry. But people with African ances-
try can actually have this disease, too. 
Someone who is “black” visually may 
very well have only 10% African ances-
try with a genetic makeup quite similar 
to that of someone who is “white” visu-
ally. I heard about this case recently; a 

“black” woman was having breathing 
problems, and her medical team had 
gone through an extensive workup to 
determine the cause. Someone suggested 
she may have cystic fi brosis, and anoth-
er doctor dismissed that option because 

the woman was “black.” It 
took a long time for 
them to go through 
the tests and realize 
that this patient ac-
tually did have cystic 

fi brosis. You can see 
where there can be real 
limitations to thinking 
about race in a strictly 
biological way based on 
physical appearance. 

This way of binary 
thinking is part of medical 
school. The board exams 

test students using racial-
ized questions that will read 

something like, “30-year-old black wom-
an presents with X symptom,” and then 
ask students how they would proceed. 
That perpetuates the limited view. It’s a 
systemic problem. 

Q: Much of your book takes place 
in the mid-1990s when you were a 
student at Duke University School 
of Medicine. Have you seen progress 
in the years since then in relation to 
racial biases in medicine?
Dr. Tweedy: There’s been improve-
ment—not overwhelming, but some. 
Medical school faculty diversity has im-
proved at Duke—not just racial diversity 
but also women in leadership positions. 
The last two deans at Duke Medical 
School have been women; the last two 
health system chancellors have been 
racial minorities. These leaders bring 
their own perspectives and experiences 

into the roles with them, and I do think 
that’s infl uenced positive change. How-
ever, I realize that many schools contin-
ue to struggle with this faculty diversity 
and leadership problem.

There is more dialogue about race 
within the medical realm than there was 
20 years ago. Race used to be something 
that just wasn’t discussed. Students now-
adays se em more interested in address-
ing the underlying disparities. Medical 
students used to say, “I came to school 
to be a doctor, not a social worker.” You 
don’t hear that as much now, which 
leaves me with more hope for future 
generations of medical doctors. 

Q: Do you have any advice for 
medical professionals looking to 
combat racial biases in their own 
daily practice?
Dr. Tweedy: This is something we’ve 
been hearing about within the #MeToo 
movement right now—people are decid-
ing to speak out. Many problems with 
patient care related to biases have been 
going on for a long time, and people have 
sat by and watched. Maybe they knew 
something was wrong, but they never did 
anything about it or told anyone. 

We need to fi nd better ways to enable 
people to speak out, because there are 
some things that shouldn’t be left un-
challenged. Of course, the fact that med-
icine is a hierarchical society complicates 
this; if you’re lower on the totem pole, 
you don’t feel like you can speak up. We 
need to support these voices; if the more 
senior people in medicine would speak 
up, it might propagate.

At the heart of it, the intersection of 
race and medicine has a strong human 
element, and on an individual level, I 
hope we can begin to break down and 
transcend some of the larger systemic 
problems through personal, doctor-
patient connections. That was my goal 
in writing the book—and hopefully that 
will come through during my ASCO 
Book Club Session as well.

–Caroline Hopkins
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MRI-Based Screening May Reduce 
Mastectomy in Women With 
Breast Cancer
Abstract 1523

Breast cancer (BC) detected using MRI-
based breast screening in women who are 
BRCA mutation carriers has a 10-year BC-
specifi c distant recurrence-free survival rate of 
95%, making MRI-based screening a satisfac-
tory alternative to risk-reducing mastectomy.

From 1997 to 2009, 380 women with BRCA 
mutations and no history of breast or ovar-
ian cancers underwent one to nine rounds of 
annual screening using MRI and mammography 
in the Toronto MRI Screening study. A total of 
41 cancers (30 invasive) were detected (38 by 
MRI and fi ve by mammography) in 40 women, 
20 with BRCA1 mutations and 20 with BRCA2 
mutations. The median age at diagnosis was 48 
years (range: 32-68). The long-term outcomes of 
women with BRCA mutations with BC diagnosed 
during MRI screening are not well-understood. 
To determine recurrence and survival in the 40 
women diagnosed with BC during the study, 
questionnaires were sent to these patients an-
nually. The results over 10 years were calculated 
using the Kaplan-Meier method.

As of January, the median follow-up was 
13.5 years (range: 8-19) with no patients lost 
to follow-up. Twenty-seven of 40 women (68%) 
initially had breast conservation. Of these 27 
women, six (22%) had an ipsilateral recurrence/
new primary. These occurred at 3, 3, 6, 15, 16, 
and 19 years; two of the latter three underwent 
repeat lumpectomy and re-irradiation. Thirty-four 
patients (85%) did not initially have a bilateral 
mastectomy; only one of these patients devel-
oped a metachronous contralateral cancer at 1 
year. Thirty-four of 40 women (85%) survived with 
no evidence of disease, and six (15%) died: two 
patients died (5%) of ER-positive BC (with distant 
recurrences 6 and 7 years after diagnosis), two 
(5%) of peritoneal cancer, one (2.5%) of ovarian 
cancer, and one (2.5%) of suicide. Ten-year BC-
specifi c survival was 94.6% for all 40 patients and 
92.6% for those with invasive disease.

High-Dose Vitamin D Supplementation in 
Patients at High-Risk of Breast Cancer
Abstract 1550

Results from a randomized, multicenter,
double-blind, placebo-controlled trial indicate that 
high-dose vitamin D supplementation for 1 year 
did not reduce mammographic density (MD), 
a strong predictor of breast cancer (BC) risk, in 
premenopausal women at high risk for BC.

A relationship between low vitamin D levels 
and BC risk has been reported. To further inves-
tigate this fi nding, 208 premenopausal women 
at high risk of BC with a baseline serum 25-
hydroxyvitamin D (25(OH)D) level ≤ 32 ng/mL 
were randomly assigned 1:1 to 1 year of vitamin 
D3 (20,000 IU/week) or placebo. High risk was 
defi ned as a 5-year Gail risk score of ≥1.67%, 
lobular carcinoma in situ, prior stage 0-II BC, 
hereditary BC syndrome, or high MD (heteroge-
neously/extremely dense). All study participants 
received a standard dose of vitamin D (600 IU/
day). The change in MD from baseline to 1 year 
as assessed by the Cumulus technique was the 
primary endpoint. Secondary endpoints included 
serial blood biomarkers 25(OH)D, 1,25(OH)D, 
parathyroid hormone, IGF-1, IGFBP-3, and MD 
change at 2 years.

The median age of study participants was 
44.6 years (range: 21-50), 84% were white, 
33% had a baseline serum 25(OH)D < 20 ng/
mL, and 78% had a high baseline MD. The 
high dose of vitamin D3 was well tolerated. A 
signifi cant mean change in serum 25(OH)D was 
observed at 1 year (active group 18.9 ng/mL 
vs. placebo 2.8 ng/mL; p < 0.01). At 1 and 2 
years, there were no signifi cant differences in 
the mean absolute change in MD in the active 
arm (-0.3% and -1.2%, respectively) compared 
with the placebo arm (1.5% and 1.6%, respec-
tively). No signifi cant changes between groups 
in IGF-1 were observed at 1 year (active -9.8 
ng/mL vs. placebo -1.8 ng/mL), but MD corre-
lated with IGF-1 and IGF-1/IGFBP-3 (p < 0.01). 

Phase I Dose-Escalation Study: CUDC-
907 Well Tolerated in Pediatric Patients 
Abstract 10542

Data from a phase I dose-escalation pediatric 
study of CUDC-907 indicates that the drug was 

well tolerated, with a recommended phase II 
dose of 45 mg/m2 administered orally on a 
5 days on/2 days off schedule in 28-day cycles.

CUDC-907, a small molecule inhibitor of his-
tone deacetylases and phosphatidylinositol-3-ki-
nases, is believed to downregulate MYC/MYCN 
and is a possible therapy for MYC/MYCN-driven 
pediatric tumors. To determine the pediatric 
phase II dose and evaluate safety, a 3 + 3 
dose escalation study in pediatric patients with 
relapsed/refractory solid tumors, brain tumors, 
and lymphomas was conducted. 

As of November 2017, 15 patients had 
been enrolled, with a median age of 15 years 
(range: 4.6-20.9) and a median of two cycles 
(range: 1 - ≥7) cycles administered. Study 
participants had osteosarcoma (four patients), 
alveolar rhabdomyosarcoma (three patients), 
diffuse intrinsic pontine glioma (two patients), 
ependymoma (two patients), Ewing sarcoma 
(two patients), central nervous system germ 
cell tumor (one patient), and alveolar soft part 
sarcoma (one patient).

No dose-limiting toxicities (DLTs) were 
observed in three evaluable patients at each of 
the fi rst two dose levels. At the third dose level 
(45 mg/m2, 128% of the adult recommended 
phase II dose), one of six evaluable patients had 
a fi rst cycle DLT of grade 3 metabolic acidosis. 
The most frequently reported treatment-related 
adverse events were thrombocytopenia (87%), 
nausea (80%), lymphopenia (80%), diarrhea 
(73%), leukopenia (73%), anemia (67%), tachy-
cardia (67%), vomiting (67%), fatigue (67%), 
and anorexia (67%). 

Although no objective responses were 
observed, one patient with Ewing sarcoma 
and one patient with ependymoma had stable 
disease for six and ≥ seven cycles, respectively. 
The mean time to maximum concentration was 
2.5 hours with a half-life of 1.4 hours; pharma-
codynamic data are pending. 

The recommended phase II dose of CUDC-
907 will be evaluated further in patients with 
mature B-cell lymphoma, MYCN-amplifi ed 
neuroblastoma, and solid tumors with MYC/
MYCN amplifi cation/high-copy gain. 

Sensor and Mobile Technology Reduces 
RT Side Effects in Head and Neck Cancer
Abstract 6063

Results from a randomized trial showed that 
patients with head and neck cancer (HNC) 
using mobile and sensor technology reported 
lower severity of general and disease-specifi c 
symptoms during radiation treatment (RT) com-
pared with patients assigned to usual care.

Undergoing RT is a challenging time for pa-
tients and may lead to signifi cant side effects. A 
randomized trial was conducted to determine if 
the CYCORE (CYberinfrastructure for COmpara-
tive effectiveness Research) system could lead 
to earlier detection and alleviation of treatment-
related symptoms. The CYCORE system uses 
sensor and mobile technology to remotely 
measure weight, blood pressure, pulse, and 
patient-reported outcomes. 

A total of 357 patients with HNC were 
randomly assigned to CYCORE or usual care. 
Symptom severity and interference were 
rated from 0-10, with lower scores indicat-
ing better outcomes. Clinicians reviewed data 
daily to detect early symptoms of dehydration 
and provide symptom management support. 
Study participants completed the 28-item MD 
Anderson Symptom Inventory (MDASI) at RT 
initiation (baseline), after completing RT (67 
weeks later), and 6-8 weeks after completing 
RT. A repeated measures analysis of variance 
was conducted to determine time point differ-
ences and between group differences in the 
MDASI scores.

The mean baseline MDASI scores were simi-
lar in the CYCORE group (169 patients) and the 
usual care group (188 patients). At RT comple-
tion, the mean scores on the severity of general 
and HNC-specifi c symptoms were lower in 
the CYCORE group compared with usual care 
(2.92 vs. 3.4; p = 0.003 and 4.21 vs. 4.83; p = 
0.009, respectively). The differences between 
the two groups in general and HNC-specifi c 
symptoms was also observed 68 weeks after 
completing RT (1.69 vs. 1.96; p = 0.003; and 
1.78 vs. 2.11; p = 0.009, respectively). Both 
groups had similar mean scores on symptom 
interference in daily life across time.  

–Muriel Cunningham 

product fi lls the same indication niche, 
such as in immune checkpoint inhibi-
tors in the treatment of chemotherapy 
refractory non–small cell lung cancer.

New payment systems
Modern strategies such as cost-sharing 

and risk-sharing only reimburse manufac-
turers when patients achieve the expected 
clinical benefi t with a drug. Both strate-
gies would decrease the economic impact 
of cancer care, although most countries 
do not have laws to regulate them. Learn-
ing from the Italian experience, systems 
to manage reimbursement by effi cacy 
have signifi cant costs (nearly 1 million eu-
ros annually) and up to one-third of cases 
are not reimbursed by manufacturers for 
administrative reasons such as errors in 
completing reimbursement forms.19

Conclusions
In this short review, we have discussed 

a few examples of the importance of eco-
nomic evaluations in bringing value into 
cancer care. Values are often defi ned as 

one’s judgment of what is important in 
life. We clearly need to engage in societal 
discussions worldwide to increase access 
to treatment for the more than 14 million 
patients diagnosed with cancer around 
the globe every year. All stakeholders need 
to come together to develop further value 
optimization strategies to decrease the 
economic impact of cancer care to the so-
ciety and avoid bankrupting health care 
systems in the near future. 
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Visionary Leader Dr. Nancy E. Davidson Champions 
Passion, Flexibility in Oncology Leadership 

C
reated in honor of 2006-2016 
ASCO CEO Allen S. Lichter, MD, 
FASCO, the Allen S. Lichter Vi-
sionary Leader Award recognizes 

ASCO members who have transformed 
the oncology fi eld or signifi cantly ad-
vanced the mission of ASCO, ASCO’s 
Conquer Cancer Foundation, or Can-
cerLinQ LLC through leadership, vision, 
and inspiration. Through decades of 
transformative contributions, Nancy E. 
Davidson, MD, FASCO, has more than 
advanced the ASCO mission—she’s em-
bodied it. 

Dr. Davidson, now senior vice presi-
dent of the Clinical Research Division 
at the Fred Hutchinson Cancer Research 
Center, president and executive direc-
tor of Seattle Cancer Care Alliance, and 
head of the Division of Medical Oncol-
ogy in the Department of Medicine at 
the University of Washington, previ-
ously served as 2007-2008 ASCO presi-
dent, 2016-2017 American Association 
for Cancer Research (AACR) president, 
and past director of the University of 
Pittsburgh Cancer Institute, among a 
myriad of infl uential roles. She was rec-
ognized for her groundbreaking breast 
cancer research with the Gianni Bo-
nadonna Breast Cancer Award in 2010 
and is recognized today for her power-
ful leadership.

A Gift That Goes Both Ways
Beginning with an ASCO Young In-

vestigator Award (YIA) grant she re-
ceived in 1986 for her breast cancer re-
search, Dr. Davidson’s career has always 
been symbiotically tied to ASCO. “I was 
one of the luckiest people in the world 
to get that award,” Dr. Davidson said. 
“It allowed me to open my lab at Johns 
Hopkins University and pursue research 
for many years thereafter.” 

The award was one of Dr. Davidson’s 
fi rst entries into ASCO, and she credits 
her lasting involvement with the Society 
in part to the gratitude she felt upon re-
ceiving it. “One of the things I am very 
proud of is the fact that I was the fi rst re-
cipient [of a YIA] to later become ASCO 
president,” Dr. Davidson said.

In the years following her YIA, Dr. Da-
vidson became increasingly involved in 
ASCO’s taskforces and committees while 
simultaneously advancing her career as 
a breast cancer researcher and practicing 
oncologist. Among the ASCO positions 
she’s held, Dr. Davidson was chair of the 
Grants Selection Committee from 1994-
1995, a member of the Scientifi c Pro-
gram Committee on several occasions, a 
member of the Board of Directors from 
1996-1999, and chair of the Publications 
Committee from 2005-2006. 

ASCO Presidency
Dr. Davidson says the phone call she 

received asking her to run for 2007-
2008 ASCO president caught her by 
surprise. “It was really quite startling,” 
Dr. Davidson said. “But it came during 
an exciting time—at a time when we 
were really able to think about the So-
ciety’s potential.” 

Dr. Davidson’s presidency coincided 
with Dr. Lichter’s second year as ASCO 
CEO, and she credits much of what she 
was able to accomplish to his effective 
leadership. “The opportunity to work 
with Dr. Lichter is one that should be 
cherished,” Dr. Davidson said. “I learned 
so much from him as we set the stage for 
much of what ASCO would be.” 

Throughout Dr. Davidson’s presi-
dency, setting that stage consisted of, 
among other initiatives, focusing on the 
value of care, extending collaborations 
with other professional societies, and 

diversifying ASCO’s membership and 
leadership to refl ect not just medical 
and academic oncologists, but the entire 
cancer-care landscape.

Opening a Dialogue on Value
Establishing the Cost of Care Task 

Force—which ultimately became ASCO’s 
Value in Cancer Care Taskforce—was 
one of Dr. Davidson’s signature contri-
butions. “At the time, many oncologists 
thought that cost of care really wasn’t 
a part of our job description, and that 
conversations with patients should only 

focus on the 
disease and its 
treatment,” Dr. 
Davidson said. 

However, as 
it became ap-
parent to her 
that the cost 
and scrutiny 
of cancer care 
was only going 
to increase, Dr. 
Davidson resolved that “the profession-
als who serve these patients ought to be 
at the forefront of the value dialogue 
guiding the discussion.”

That transition was challenging. “It 
took a great deal of effort for us to get 
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Important Safety Information
Neutropenia was the most frequently reported adverse reaction 
in PALOMA-2 (80%) and PALOMA-3 (83%). In PALOMA-2, Grade 
3 (56%) or 4 (10%) decreased neutrophil counts were reported in 
patients receiving IBRANCE plus letrozole. In PALOMA-3, Grade 
3 (55%) or Grade 4 (11%) decreased neutrophil counts were 
reported in patients receiving IBRANCE plus fulvestrant. Febrile 
neutropenia has been reported in 1.8% of patients exposed to 
IBRANCE across PALOMA-2 and PALOMA-3. One death due to 
neutropenic sepsis was observed in PALOMA-3. Inform patients 
to promptly report any fever.

Monitor complete blood count prior to starting IBRANCE, 
at the beginning of each cycle, on Day 15 of first 2 cycles and 
as clinically indicated. Dose interruption, dose reduction, or delay 
in starting treatment cycles is recommended for patients who 
develop Grade 3 or 4 neutropenia.

Based on the mechanism of action, IBRANCE can cause fetal 
harm. Advise females of reproductive potential to use effective 
contraception during IBRANCE treatment and for at least 
3 weeks after the last dose. IBRANCE may impair fertility in 
males and has the potential to cause genotoxicity. Advise male 
patients with female partners of reproductive potential to use 
effective contraception during IBRANCE treatment and for 
3 months after the last dose. Advise females to inform their 
healthcare provider of a known or suspected pregnancy. Advise 

women not to breastfeed during IBRANCE treatment and for 
3 weeks after the last dose because of the potential for serious 
adverse reactions in nursing infants. 

The most common adverse reactions (≥10%) of any grade 
reported in PALOMA-2 for IBRANCE plus letrozole vs placebo 
plus letrozole were neutropenia (80% vs 6%), infections 
(60% vs 42%), leukopenia (39% vs 2%), fatigue (37% vs 28%), 
nausea (35% vs 26%), alopecia (33% vs 16%), stomatitis 
(30% vs 14%), diarrhea (26% vs 19%), anemia (24% vs 9%), 
rash (18% vs 12%), asthenia (17% vs 12%), thrombocytopenia 
(16% vs 1%), vomiting (16% vs 17%), decreased appetite 
(15% vs 9%), dry skin (12% vs 6%), pyrexia (12% vs 9%), 
and dysgeusia (10% vs 5%).

The most frequently reported Grade ≥3 adverse reactions (≥5%)
in PALOMA-2 for IBRANCE plus letrozole vs placebo plus letrozole 
were neutropenia (66% vs 2%), leukopenia (25% vs 0%), infections 
(7% vs 3%), and anemia (5% vs 2%).

Lab abnormalities of any grade occurring in PALOMA-2 for 
IBRANCE plus letrozole vs placebo plus letrozole were decreased 
WBC (97% vs 25%), decreased neutrophils (95% vs 20%), 
anemia (78% vs 42%), decreased platelets (63% vs 14%), 
increased aspartate aminotransferase (52% vs 34%), and 
increased alanine aminotransferase (43% vs 30%). 

Indications
IBRANCE® (palbociclib) is indicated for the treatment of hormone 
receptor-positive (HR+), human epidermal growth factor receptor 
2-negative (HER2-) advanced or metastatic breast cancer (MBC) 
in combination with:

•  an aromatase inhibitor as initial endocrine-based therapy 
in postmenopausal women, or

•  fulvestrant in women with disease progression following 
endocrine therapy

IBRANCE is the
#1 PRESCRIBED 
FDA-approved oral 
combination treatment 
for HR+/HER2- MBC1



The most common adverse reactions (≥10%) of any grade 
reported in PALOMA-3 for IBRANCE plus fulvestrant vs placebo 
plus fulvestrant were neutropenia (83% vs 4%), leukopenia 
(53% vs 5%), infections (47% vs 31%), fatigue (41% vs 29%), nausea 
(34% vs 28%), anemia (30% vs 13%), stomatitis (28% vs 13%), 
diarrhea (24% vs 19%), thrombocytopenia (23% vs 0%), vomiting 
(19% vs 15%), alopecia (18% vs 6%), rash (17% vs 6%), decreased 
appetite (16% vs 8%), and pyrexia (13% vs 5%).

The most frequently reported Grade ≥3 adverse reactions (≥5%)
in PALOMA-3 for IBRANCE plus fulvestrant vs placebo plus 
fulvestrant were neutropenia (66% vs 1%) and leukopenia (31% vs 2%).

Lab abnormalities of any grade occurring in PALOMA-3 for 
IBRANCE plus fulvestrant vs placebo plus fulvestrant were 
decreased WBC (99% vs 26%), decreased neutrophils 
(96% vs 14%), anemia (78% vs 40%), decreased platelets 
(62% vs 10%), increased aspartate aminotransferase (43% vs 48%), 
and increased alanine aminotransferase (36% vs 34%).

Avoid concurrent use of strong CYP3A inhibitors. If patients 
must be administered a strong CYP3A inhibitor, reduce the 
IBRANCE dose to 75 mg. If the strong inhibitor is discontinued, 
increase the IBRANCE dose (after 3-5 half-lives of the inhibitor) 
to the dose used prior to the initiation of the strong CYP3A 
inhibitor. Grapefruit or grapefruit juice may increase plasma 
concentrations of IBRANCE and should be avoided. Avoid 

concomitant use of strong CYP3A inducers. The dose 
of sensitive CYP3A substrates with a narrow therapeutic 
index may need to be reduced as IBRANCE may increase 
their exposure.

For patients with severe hepatic impairment (Child-Pugh 
class C), the recommended dose of IBRANCE is 75 mg. 
The pharmacokinetics of IBRANCE have not been studied 
in patients requiring hemodialysis.

Please see Brief Summary on the following pages.

CDK4/6=cyclin-dependent kinases 4 and 6; LHRH=luteinizing hormone-releasing hormone.
* If there is disease progression while on CDK4/6 inhibitor therapy, there are no data to support an additional line of therapy with another CDK4/6-containing regimen.2

Palbociclib (IBRANCE) +
aromatase inhibitor
may be considered as a treatment 
option for first-line therapy for 
postmenopausal women with 
HR+/HER2- MBC2*

Palbociclib (IBRANCE) + 
fulvestrant
for postmenopausal women or premenopausal 
women receiving ovarian suppression with 
an LHRH agonist with HR+/HER2- MBC that 
has progressed on or after prior adjuvant or 
metastatic endocrine therapy2*

NCCN
CATEGORY

1

IBRANCE is backed by guidelines 
and unmatched experience in its class 

†Data projected as of January 2018.1

75,000+ patients 
prescribed IBRANCE 1†

11,500+ prescribers
have chosen IBRANCE1†

3+ years
since initial FDA approval

Based upon high-level evidence, there is uniform National Comprehensive Cancer Network® (NCCN®) consensus 
that both palbociclib (IBRANCE) combination regimens are appropriate interventions.2

Visit IBRANCEhcp.com to learn more.

References: 1. Data on file. Pfizer Inc, New York, NY. 2. Referenced with permission 
from the NCCN Clinical Practice Guidelines in Oncology (NCCN Guidelines®) for 
Breast Cancer V.4.2017. © National Comprehensive Cancer Network, Inc. 2018. All 
rights reserved. Accessed February 8, 2018. To view the most recent and complete 
version of the guideline, go online to NCCN.org. NCCN makes no warranties of any 
kind whatsoever regarding their content, use or application and disclaims any 
responsibility for their application or use in any way.



Brief Summary of Prescribing Information
IBRANCE® (palbociclib) capsules, for oral use 
Initial U.S. Approval: 2015
INDICATIONS AND USAGE
IBRANCE is indicated for the treatment of hormone receptor (HR)-positive, human epidermal growth 
factor receptor 2 (HER2)-negative advanced or metastatic breast cancer in combination with: 
• an aromatase inhibitor as initial endocrine based therapy in postmenopausal women; or 
• fulvestrant in women with disease progression following endocrine therapy.
DOSAGE AND ADMINISTRATION
Recommended Dose and Schedule. The recommended dose of IBRANCE is a 125 mg capsule taken 
orally once daily for 21 consecutive days followed by 7 days off treatment to comprise a complete 
cycle of 28 days. IBRANCE should be taken with food.
Administer the recommended dose of an aromatase inhibitor when given with IBRANCE. Please refer 
to the Full Prescribing Information for the aromatase inhibitor being used. 
When given with IBRANCE, the recommended dose of fulvestrant is 500 mg administered on Days 1, 
15, 29, and once monthly thereafter. Please refer to the Full Prescribing Information of fulvestrant.
Patients should be encouraged to take their dose of IBRANCE at approximately the same time  
each day.
If the patient vomits or misses a dose, an additional dose should not be taken. The next prescribed 
dose should be taken at the usual time. IBRANCE capsules should be swallowed whole (do not chew, 
crush or open them prior to swallowing). Capsules should not be ingested if they are broken, cracked, 
or otherwise not intact.
Pre/perimenopausal women treated with the combination IBRANCE plus fulvestrant therapy should 
be treated with luteinizing hormone-releasing hormone (LHRH) agonists according to current clinical 
practice standards.

 
100 mg/day and the second dose reduction is to 75 mg/day. If further dose reduction below  
75 mg/day is required, discontinue the treatment.

a

Monitor complete blood counts prior to the start of IBRANCE therapy and at the beginning of each 

complete blood counts for subsequent cycles every 3 months, prior to the beginning of a cycle and as 
clinically indicated.

Grading according to CTCAE 4.0.
CTCAE=Common Terminology Criteria for Adverse Events; LLN=lower limit of normal. 
a Table applies to all hematologic adverse reactions except lymphopenia (unless associated with 

clinical events, e.g., opportunistic infections).
b  Absolute neutrophil count (ANC): Grade 1: ANC < LLN - 1500/mm3; Grade 2:  

ANC 1000 - <1500/mm3; Grade 3: ANC 500 - <1000/mm3; Grade 4: ANC <500/mm3.

CTCAE Grade

Grade 1 or 2 No dose adjustment is required.

Grade 3 non-hematologic toxicity  
(if persisting despite optimal medical 
treatment)

Withhold until symptoms resolve to:
• Grade 1;
•    Grade 2 (if not considered a safety risk 

for the patient)
Resume at the next lower dose.

Grading according to CTCAE 4.0.
Refer to the Full Prescribing Information for coadministered endocrine therapy dose adjustment 
guidelines in the event of toxicity and other relevant safety information or contraindications.

 Avoid concomitant use of strong 
CYP3A inhibitors and consider an alternative concomitant medication with no or minimal CYP3A 
inhibition. If patients must be coadministered a strong CYP3A inhibitor, reduce the IBRANCE dose  
to 75 mg once daily. If the strong inhibitor is discontinued, increase the IBRANCE dose (after 3 to  
5 half-lives of the inhibitor) to the dose used prior to the initiation of the strong CYP3A inhibitor.

No dose adjustment is required for patients with 
mild or moderate hepatic impairment (Child-Pugh classes A and B). For patients with severe hepatic 
impairment (Child-Pugh class C), the recommended dose of IBRANCE is 75 mg once daily for 21 
consecutive days followed by 7 days off treatment to comprise a complete cycle of 28 days.

125 mg capsules: opaque hard gelatin capsules, size 0, with caramel cap and body,  

100 mg capsules: opaque hard gelatin capsules, size 1, with caramel cap and light orange  

75 mg capsules: opaque hard gelatin capsules, size 2, with light orange cap and body,  

 None

 Neutropenia was the most frequently reported adverse reaction in Study 1 
(PALOMA-2) with an incidence of 80% and Study 2 (PALOMA-3) with an incidence of 83%. A 

Monitor complete blood counts prior to starting IBRANCE therapy and at the beginning of each 

reduction, or delay in starting treatment cycles is recommended for patients who develop Grade 3  
or 4 neutropenia.
Febrile neutropenia has been reported in 1.8% of patients exposed to IBRANCE across Studies 1 and 2. 
One death due to neutropenic sepsis was observed in Study 2. Physicians should inform patients to 
promptly report any episodes of fever.

can cause fetal harm when administered to a pregnant woman. In animal reproduction studies, 
administration of palbociclib to pregnant rats and rabbits during organogenesis resulted in embryo-fetal 

curve (AUC). Advise pregnant women of the potential risk to a fetus. Advise females of reproductive 
potential to use effective contraception during treatment with IBRANCE and for at least 3 weeks after 
the last dose.
ADVERSE REACTIONS

Because clinical trials are conducted under varying conditions, the 

the rates observed in clinical practice. 

The safety of IBRANCE (125 mg/day) plus letrozole (2.5 mg/day) versus placebo plus letrozole 

least 1 dose of IBRANCE plus letrozole in Study 1. The median duration of treatment for IBRANCE 
plus letrozole was 19.8 months while the median duration of treatment for placebo plus letrozole arm 
was 13.8 months.

IBRANCE plus letrozole. No dose reduction was allowed for letrozole in Study 1.
Permanent discontinuation associated with an adverse reaction occurred in 43 of 444 (9.7%) patients 
receiving IBRANCE plus letrozole and in 13 of 222 (5.9%) patients receiving placebo plus letrozole. 
Adverse reactions leading to permanent discontinuation for patients receiving IBRANCE plus 
letrozole included neutropenia (1.1%) and alanine aminotransferase increase (0.7%).

letrozole arm by descending frequency were neutropenia, infections, leukopenia, fatigue, nausea, 
alopecia, stomatitis, diarrhea, anemia, rash, asthenia, thrombocytopenia, vomiting, decreased appetite, 
dry skin, pyrexia, and dysgeusia. 

letrozole by descending frequency were neutropenia, leukopenia, infections, and anemia.

10%) in Study 1

Grading according to CTCAE 3.0.
N=number of patients; N/A=not applicable
a  Infections includes all reported preferred terms (PTs) that are part of the System Organ Class 

Infections and infestations.
b  Most common infections (>1%) include: nasopharyngitis, upper respiratory tract infection, urinary 

conjunctivitis, herpes zoster, pharyngitis, cellulitis, cystitis, lower respiratory tract infection, tooth 
infection, gingivitis, skin infection, gastroenteritis viral, respiratory tract infection, respiratory tract 
infection viral, and folliculitis.

c  Stomatitis includes: aphthous stomatitis, cheilitis, glossitis, glossodynia, mouth ulceration, mucosal 

d  Grade 1 events – 30%; Grade 2 events – 3%.
e  Grade 1 events – 15%; Grade 2 events – 1%.
f  Rash includes the following PTs: rash, rash maculo-papular, rash pruritic, rash erythematous, rash 
papular, dermatitis, dermatitis acneiform, and toxic skin eruption.

Additional adverse reactions occurring at an overall incidence of <10.0% of patients receiving 
Ibrance plus letrozole in Study 1 included alanine aminotransferase increased (9.9%), aspartate 

Laboratory Abnormalities in Study 1

All Grades 
%

Grade 3  
%

 
%

All Grades 
%

Grade 3  
%

 
%

Infections and infestations
  Infectionsa b 1 42 3 0
Blood and lymphatic system disorders
   Neutropenia 80 10 1 1
  Leukopenia 39 24 1 2 0 0
  Anemia 24 5 <1 9 2 0
  Thrombocytopenia 1 <1 1 0 0
Metabolism and nutrition disorders
  Decreased appetite 15 1 0 9 0 0
Nervous system disorders
  Dysgeusia 10 0 0 5 0 0
Gastrointestinal disorders
  Stomatitisc 30 1 0 14 0 0
  Nausea 35 <1 0 2 0
  Diarrhea 1 0 19 1 0
  Vomiting 1 0 17 1 0
Skin and subcutaneous tissue disorders
  Alopecia 33d N/A N/A e N/A N/A
  Rashf 18 1 0 12 1 0
  Dry skin 12 0 0 0 0
General disorders and administration site conditions
  Fatigue 37 2 0 28 1 0
  Asthenia 17 2 0 12 0 0
  Pyrexia 12 0 0 9 0 0

Laboratory Abnormality All Grades  
%

Grade 3  
%

 
%

All Grades 
%

Grade 3  
%

 
%

WBC decreased 97 35 1 25 1 0
Neutrophils decreased 95 12 20 1 1
Anemia 78 0 42 2 0
Platelets decreased 1 1 14 0 0
Aspartate aminotransferase 
increased 52 3 0 34 1 0

Alanine aminotransferase 
increased 43 2 <1 30 0 0

N=number of patients; WBC=white blood cells.

CTCAE Grade

Grade 1 or 2 No dose adjustment is required.

Grade 3

Day 1 of cycle:  
Withhold IBRANCE, repeat complete blood count  
monitoring within 1 week. When recovered to Grade 2, 
start the next cycle at the same dose. 

If Grade 3 on Day 15, continue IBRANCE at current 
dose to complete cycle and repeat complete blood count 
on Day 22.

guidelines below.
Consider dose reduction in cases of prolonged (>1 week) 
recovery from Grade 3 neutropenia or recurrent Grade 3 
neutropenia on Day 1 of subsequent cycles.

Grade 3 neutropeniab with  
fever 38.5 ºC and/or infection

At any time:

Resume at the next lower dose.

Grade 4
At any time:

Resume at the next lower dose.



The safety of IBRANCE (125 mg/day) plus fulvestrant (500 mg) versus placebo plus fulvestrant was 

of 517 patients with HR-positive, HER2-negative advanced or metastatic breast cancer who received at 
least 1 dose of IBRANCE plus fulvestrant in Study 2. The median duration of treatment for IBRANCE 
plus fulvestrant was 10.8 months while the median duration of treatment for placebo plus fulvestrant 
arm was 4.8 months.

IBRANCE plus fulvestrant. No dose reduction was allowed for fulvestrant in Study 2.

Adverse reactions leading to discontinuation for those patients receiving IBRANCE plus fulvestrant 

fulvestrant arm by descending frequency were neutropenia, leukopenia, infections, fatigue, nausea, 
anemia, stomatitis, diarrhea, thrombocytopenia, vomiting, alopecia, rash, decreased appetite, and pyrexia.

fulvestrant in descending frequency were neutropenia and leukopenia.

Grading according to CTCAE 4.0.
a  Infections includes all reported preferred terms (PTs) that are part of the System Organ Class 

Infections and infestations. 
b  Most common infections (>1%) include: nasopharyngitis, upper respiratory tract infection, urinary 

herpes, respiratory tract infection, gastroenteritis, tooth infection, pharyngitis, eye infection, herpes 
simplex, and paronychia.

c  Stomatitis includes: aphthous stomatitis, cheilitis, glossitis, glossodynia, mouth ulceration, mucosal 

d Grade 1 events – 17%; Grade 2 events – 1%.
e
f  Rash includes: rash, rash maculo-papular, rash pruritic, rash erythematous, rash papular, dermatitis, 
dermatitis acneiform, toxic skin eruption.

Additional adverse reactions occurring at an overall incidence of <10.0% of patients receiving 
IBRANCE plus fulvestrant in Study 2 included asthenia (7.5%), aspartate aminotransferase increased 

aminotransferase increased (5.8%), vision blurred (5.8%), dry eye (3.8%), and febrile neutropenia (0.9%). 

DRUG INTERACTIONS
Palbociclib is primarily metabolized by CYP3A and sulfotransferase (SULT) enzyme SULT2A1.  
In vivo, palbociclib is a time-dependent inhibitor of CYP3A.

 Coadministration of a strong CYP3A inhibitor (itraconazole) 
increased the plasma exposure of palbociclib in healthy subjects by 87%. Avoid concomitant use 
of strong CYP3A inhibitors (e.g., clarithromycin, indinavir, itraconazole, ketoconazole, lopinavir/

voriconazole). Avoid grapefruit or grapefruit juice during IBRANCE treatment. If coadministration 
of IBRANCE with a strong CYP3A inhibitor cannot be avoided, reduce the dose of IBRANCE.

 Coadministration of a strong CYP3A inducer (rifampin) decreased the 
plasma exposure of palbociclib in healthy subjects by 85%. Avoid concomitant use of strong CYP3A 
inducers (e.g., phenytoin, rifampin, carbamazepine, enzalutamide, and St John’s Wort).

 Coadministration 

in healthy subjects, compared with administration of midazolam alone. The dose of the sensitive 
CYP3A substrate with a narrow therapeutic index (e.g., alfentanil, cyclosporine, dihydroergotamine, 
ergotamine, everolimus, fentanyl, pimozide, quinidine, sirolimus and tacrolimus) may need to be 
reduced as IBRANCE may increase their exposure.
USE IN SPECIFIC POPULATIONS
Pregnancy.
cause fetal harm when administered to a pregnant woman. There are no available data in pregnant 
women to inform the drug-associated risk. In animal reproduction studies, administration of 
palbociclib to pregnant rats and rabbits during organogenesis resulted in embryofetal toxicity at 

women of the potential risk to a fetus. 

The estimated 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%-4% and 15%-20%, respectively. 
In a fertility and early embryonic development study in female rats, palbociclib was administered 
orally for 15 days before mating through to Day 7 of pregnancy, which did not cause embryo toxicity 
at doses up to 300 mg/kg/day with maternal systemic exposures approximately 4 times the human 
exposure (AUC) at the recommended dose.
In embryo-fetal development studies in rats and rabbits, pregnant animals received oral doses up to 
300 mg/kg/day and 20 mg/kg/day palbociclib, respectively, during the period of organogenesis. The 
maternally toxic dose of 300 mg/kg/day was fetotoxic in rats, resulting in reduced fetal body weights. 

incidence of a rib present at the seventh cervical vertebra). At the maternally toxic dose of  
20 mg/kg/day in rabbits, there was an increased incidence of skeletal variations, including small 
phalanges in the forelimb. At 300 mg/kg/day in rats and 20 mg/kg/day in rabbits, the maternal 
systemic exposures were approximately 4 and 9 times the human exposure (AUC) at the 
recommended dose, respectively.

(gestation Day 14.5 until birth) due to severe anemia. However, knockout mouse data may not be 
predictive of effects in humans due to differences in degree of target inhibition.
Lactation. There is no information regarding the presence of palbociclib in human milk, nor its 
effects on milk production or the breastfed infant. Because of the potential for serious adverse 
reactions in breastfed infants from IBRANCE, advise a lactating woman not to breastfeed during 
treatment with IBRANCE and for 3 weeks after the last dose. 

 Based on animal studies, IBRANCE can cause 
fetal harm when administered to a pregnant woman. Females of reproductive potential should 
have a pregnancy test prior to starting treatment with IBRANCE. IBRANCE can cause fetal harm 
when administered to a pregnant woman. Advise females of reproductive potential to use effective 
contraception during treatment with IBRANCE and for at least 3 weeks after the last dose. Because 
of the potential for genotoxicity, advise male patients with female partners of reproductive potential 
to use effective contraception during treatment with IBRANCE and for 3 months after the last dose. 
Based on animal studies, IBRANCE may impair fertility in males of reproductive potential.
Pediatric Use.
Altered glucose metabolism (glycosuria, hyperglycemia, decreased insulin) associated with changes 
in the pancreas (islet cell vacuolation), eye (cataracts, lens degeneration), kidney (tubule vacuolation, 

 
repeat-dose toxicology study in rats that were immature at the beginning of the studies and were 

hyperglycemia, pancreatic islet cell vacuolation, and kidney tubule vacuolation) were present with 
lower incidence and severity in a 15 week repeat-dose toxicology study in immature rats. Altered 
glucose metabolism or associated changes in the pancreas, eye, kidney and adipose tissue were not 

study and in dogs in repeat-dose toxicology studies up to 39 weeks duration. 
Toxicities in teeth independent of altered glucose metabolism were observed in rats. Administration 
of 100 mg/kg palbociclib for 27 weeks (approximately 15 times the adult human exposure [AUC] 
at the recommended dose) resulted in abnormalities in growing incisor teeth (discolored, ameloblast 

patients have not been evaluated in juvenile animals.
Geriatric Use. Of 444 patients who received IBRANCE in Study 1, 181 patients (41%) were 

of age. No overall differences in safety or effectiveness of IBRANCE were observed between these 
patients and younger patients.

 No dose adjustment is required in patients with mild or moderate hepatic 
impairment (Child-Pugh classes A and B). For patients with severe hepatic impairment (Child-Pugh 
class C), the recommended dose of IBRANCE is 75 mg once daily for 21 consecutive days followed 
by 7 days off treatment to comprise a complete cycle of 28 days. Based on a pharmacokinetic trial 
in subjects with varying degrees of hepatic function, the palbociclib unbound exposure (unbound 
AUCINF) decreased by 17% in subjects with mild hepatic impairment (Child-Pugh class A), and 
increased by 34% and 77% in subjects with moderate (Child-Pugh class B) and severe (Child-Pugh 
class C) hepatic impairment, respectively, relative to subjects with normal hepatic function. Peak 
palbociclib unbound exposure (unbound Cmax) increased by 7%, 38% and 72% for mild, moderate 
and severe hepatic impairment, respectively, relative to subjects with normal hepatic function. 
Review the Full Prescribing Information for the aromatase inhibitor or fulvestrant for dose 

 No dose adjustment is required in patients with mild, moderate, or severe renal 
impairment (CrCl >15 mL/min). Based on a pharmacokinetic trial in subjects with varying degrees 
of renal function, the total palbociclib exposure (AUCINF) increased by 39%, 42%, and 31% with 

(CrCl <30 mL/min) renal impairment, respectively, relative to subjects with normal renal function.  
Peak palbociclib exposure (Cmax) increased by 17%, 12%, and 15% for mild, moderate, and severe 
renal impairment, respectively, relative to subjects with normal renal function. The pharmacokinetics 
of palbociclib have not been studied in patients requiring hemodialysis. 
OVERDOSAGE
There is no known antidote for IBRANCE. The treatment of overdose of IBRANCE should consist 
of general supportive measures.
PATIENT COUNSELING INFORMATION
Advise the patient to read the FDA-approved patient labeling (Patient Information).
Myelosuppression/Infection
•  Advise patients to immediately report any signs or symptoms of myelosuppression or infection, 

such as fever, chills, dizziness, shortness of breath, weakness or any increased tendency to bleed 
and/or to bruise.

Drug Interactions
•  Grapefruit may interact with IBRANCE. Patients should not consume grapefruit products while  

on treatment with IBRANCE.
• Inform patients to avoid strong CYP3A inhibitors and strong CYP3A inducers.
•  Advise patients to inform their health care providers of all concomitant medications, including 

prescription medicines, over-the-counter drugs, vitamins, and herbal products.
Dosing and Administration
• Advise patients to take IBRANCE with food.
•  If the patient vomits or misses a dose, an additional dose should not be taken. The next prescribed 

dose should be taken at the usual time. IBRANCE capsules should be swallowed whole (do not 
chew, crush or open them prior to swallowing). No capsule should be ingested if it is broken, 
cracked, or otherwise not intact.

Pregnancy, Lactation, and Fertility
Embryo-Fetal Toxicity 
•   Advise females of reproductive potential of the potential risk to a fetus and to use effective 

contraception during treatment with IBRANCE therapy and for at least 3 weeks after the last  
dose. Advise females to inform their healthcare provider of a known or suspected pregnancy.

•   Advise male patients with female partners of reproductive potential to use effective contraception 
during treatment with IBRANCE and for at least 3 months after the last dose.

Lactation 
•   Advise women not to breastfeed during treatment with IBRANCE and for 3 weeks after the  

last dose.

This brief summary is based on IBRANCE® (palbociclib) Prescribing Information LAB-0723-4.0,  
Rev. 02/2018. 

Laboratory Abnormality All Grades 
%

Grade 3  
%

 
%

All Grades 
%

Grade 3  
%

 
%

WBC decreased 99 45 1 0 1
Neutrophils decreased 11 14 0 1
Anemia 78 3 0 40 2 0
Platelets decreased 2 1 10 0 0
Aspartate aminotransferase 
increased 43 4 0 48 4 0

Alanine aminotransferase 
increased 2 0 34 0 0

All Grades 
%

Grade 3  
%

 
%

All Grades 
%

Grade 3  
%

 
%

Infections and infestations
Infectionsa 47b 3 1 31 3 0

Blood and lymphatic system disorders
Neutropenia 83 55 11 4 1 0
Leukopenia 53 30 1 5 1 1
Anemia 30 3 0 13 2 0
Thrombocytopenia 23 2 1 0 0 0

Metabolism and nutrition disorders
Decreased appetite 1 0 8 1 0

Gastrointestinal disorders
Nausea 34 0 0 28 1 0
Stomatitisc 28 1 0 13 0 0
Diarrhea 24 0 0 19 1 0
Vomiting 19 1 0 15 1 0

Skin and subcutaneous tissue disorders
Alopecia 18d N/A N/A e N/A N/A
Rashf 17 1 0 0 0

General disorders and administration site conditions
Fatigue 41 2 0 29 1 0
Pyrexia 13 <1 0 5 0 0

PP-IBR-USA-1887-01 
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Oncologists in Puerto Rico Still Recovering 
From Hurricane Maria’s Devastation 

B
efore Hurricane Maria made land-
fall in Puerto Rico, Fernando Ca-
banillas, MD, of Auxilio Cancer 
Center (part of Auxilio Mutuo 

Hospital) in San Juan, was no stranger 
to the wrath of tropical cyclones. Puerto 
Rico had experienced many hurricanes, 
including the Category 5 Hurricane Irma 
just 2 weeks prior, which left 1 million 
Puerto Ricans without power despite 
only brushing the northernmost part of 
the island. 

But every storm Dr. Cabanillas remem-
bers pales in comparison to Hurricane 
Maria. 

Category 5 Maria hit Puerto Rico on 
September 20, 2017, sustaining devas-
tating 155 mile-per-hour winds, which  
left $94 billion worth of damage1 and 
knocked out electricity to 100% of the 
island in what has since been declared 
the world’s second largest blackout.2 
The New England Journal of Medicine re-
cently estimated a death toll of nearly 
5,000 from the storm.3

When the formidable winds blew 
in the doors to Dr. Cabanillas’ condo-
minium and lifted debris that smashed 
through the glass ceilings of its atrium, 
he recalls the harrowing suction-like 
feeling in the stairwell—where he re-
mained for 12 hours. When Dr. Cabanil-
las was fi nally able to return to Auxilio 
Mutuo the following day, he discovered 
the storm had destroyed a glass panel 
on the ninth fl oor, causing fl ooding and 
equipment loss. 

Apart from 
the ninth-fl oor 
destruction, 
though, Auxilio 
Mutuo fared 
better than 
many of the 
roughly 1,000 
private medical 
offi ces in Puerto 
Rico that Hurri-
cane Maria lev-
eled. Auxilio Mutuo was equipped with a 
generator, but the hospital’s functional-
ity was at the mercy of diesel distributors. 

“There was enough diesel available on 
the island, but distribution was the is-
sue,” Dr. Cabanillas said. “Had the dis-
tributors failed to arrive, the hospital 
would have been inoperable.” Unfortu-
nately, this was the case at many smaller 
practices throughout Puerto Rico—a dev-
astating phenomenon given the delays 
to power restoration. One month after 
the storm, 74% of the island’s electric 
customers lacked power, and by the start 
of 2018, this number had only declined 
to 55%.2 As of this writing, power has still 
not been restored to the entire island. 

Devastation for Community-Based 
Oncologists 

The oncology landscape in Puerto Rico 
primarily comprises small, community-
based practices. Roughly 50 miles from 
San Juan in the remote municipality of 
Arecibo, Jose Davila, MD, a community-
based oncologist/hematologist who 

treats patients from the island’s coastal 
and mountain regions, struggled to sus-
tain care amidst Maria’s destruction. 
Like Dr. Cabanillas, Dr. Davila had expe-
rienced past tropical storms but was un-
prepared for the wrath of Maria. 

“The duration of the storm was the 
most devastating,” Dr. Davila said. “With 
Hurricane Hugo in 1989, the worst part 
was over in a matter of hours, but with 
Maria, the rain and heavy winds just 
went on and on.”

At Dr. Davila’s practice, the immedi-
ate concern was keeping chemotherapy 
drugs refrigerated. The practice did have 
a diesel generator, but it ran out of fuel 
in several days, and refueling was nearly 
impossible. 

“People were waiting in line at diesel 
stations for 12 hours, and sometimes 
the diesel trucks would not show,” Dr. 
Davila said. Many diesel stations orga-
nized priority lines for doctors, nurses, 
and fi rst-responders, but these lines were 
only marginally shorter.

Dr. Davila had no choice but to shutter 
his practice when his generator ran emp-
ty but, determined to continue treating 
patients, he looked to a temporary solu-
tion. Roughly a week after the storm, Dr. 
Davila decided to move his practice into 
one of the larger hospitals on the island 
that had enough diesel and refrigerator 
space to share. Many community-based 
practices, however, didn’t have this op-
tion. “It depended on their proximity to 
a hospital,” he said. 

Luckily—and unlike most of the is-
land—the hospital Dr. Davila’s practice 
moved into had its power restored with-
in several weeks. 

Communication Barriers
According to Dr. Davila, the lack of 

communication was even more prob-
lematic than the colossal power outages. 
“We temporarily solved the power loss 
by moving into a hospital, but commu-
nicating was impossible,” he said. 

The storm rendered phone and inter-
net services useless, so Dr. Davila’s pa-
tients needed to physically visit the hos-
pital to speak with him—but to do so, 
they fi rst needed to learn of the location 
change. 

One AM radio station whose antenna 
survived the storm played a vital role in 

this regard. Small practices began sub-
mitting radio ads to the station to inform 
patients about temporary hospital relo-
cations. Even with the radio, however, 
reaching patients was painstaking. In the 
fi rst week following Dr. Davila’s move, 
only two of his regular patients visited. 
It was roughly a month before Dr. Davila 
saw upwards of 10 of his patients. 

Communication was problematic for 
the larger hospitals on the island as well. 
At Auxilio Mutuo, Dr. Cabanillas and 
colleagues scrambled to reach patients 
and staff outside the immediate met-
ropolitan area, making scheduling ap-
pointments impossible. 

“We had no way of knowing how 
many patients would show up,” Dr. Ca-
banillas said. “Some dropped in without 
an appointment, and others never came. 
The situation was chaotic.”

Physician-to-physician communica-
tion was also vital in the storm’s after-
math. Practices—especially in remote 
areas—needed to determine which hos-
pitals had suffi cient diesel supply, refrig-
erator space, and medical resources to 
share. Oncologists from nearby regions 
created a taskforce to coordinate efforts. 
The taskforce met in person whenever 
possible and formed a group on the 
communication app WhatsApp to share 
messages. As small pockets of internet 
access began to reappear throughout the 
island, the WhatsApp group became in-
creasingly useful. Physicians would send 
lists of medications or supplies they 
needed, and others would respond with 
contacts who could provide them.

Donations and Distribution
In the aftermath of Hurricane Maria, 

it wasn’t just diesel that was diffi cult to 
acquire; distribution barriers affected 
clothing, food, clean drinking water, 
and medical supplies. 

“Certain medications were particular-
ly diffi cult to obtain after the storm,” Dr. 
Cabanillas said. Although many of these 
medications—including chemotherapy 
drugs—were on the island, it frequent-
ly took 3 or more days to obtain them, 
signifi cantly delaying treatments. 

Back in the United States, two of Dr. 
Cabanillas’ daughters who live in the 
Houston area immediately mobilized to 
help Puerto Rico, soliciting more than $2 

million worth 
of medical sup-
ply donations.

Marian A. 
Cabanillas, the 
UnitedHealth-
care Plan Presi-
dent for South 
Texas, recalled 
how the task at 
hand seemed 
daunting. “I had 
zero experience 
with disaster relief,” Ms. Cabanillas said. 
“But the extent of the damage motivat-
ed me. People were dying because they 
couldn’t get treatment, and I had to do 
something.” Ms. Cabanillas joined forces 
with medical professionals in the region 
to form a nonprofi t, Texas United for 
Puerto Rico. 

The group quickly realized that to 
overcome the distribution barriers, they 
needed to deliver their donations direct-
ly to trusted individuals. Sending dona-
tions through the government or larger 
groups made it diffi cult to ensure equita-
ble and timely distribution. Ms. Cabanil-
las’ familial relationships in Puerto Rico 
proved essential; her father identifi ed 
providers on the island with the greatest 
need and communicated which resourc-
es they lacked. 

Ms. Cabanillas explained that obtain-
ing the donations from hospitals and 
organizations in Texas was easy. Just 1 
month prior, Houston was hit with the 
Category 4 Hurricane Harvey, which 
brought catastrophic fl ooding and de-
struction itself. Although much of Hous-
ton was still recovering from the storm, 

the worst of the destruction had passed, 
leaving Houston with an untapped sup-
ply of donations. Within several days 
requesting supplies, Ms. Cabanillas’ liv-
ing room was transformed into a ware-
house. “There were boxes of medications 
stacked from fl oor to ceiling,” she said. 

In addition to medical supplies, do-
nations included cases of water, solar 
lamps, and satellite phones. In-demand 
medications included insulin, antibiot-
ics, vaccines, and autoimmune drugs, 
and physical supplies included stetho-
scopes, catheters, and triage kits. “One 
practice had its entire supply of surgi-
cal equipment literally washed away by 
the storm,” Ms. Cabanillas said. 

Dr. Fernando Cabanillas

Ms. Marian A. 
Cabanillas

To ensure timely and equitable distribution of donations, Ms. Cabanillas (pictured) said 
personal connections on the island were invaluable.

Ms. Cabanillas (center) delivers donations 
to people in Puerto Rico.

See Hurricane Maria, Page 16A
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Although obtaining supplies was 
easy, physical delivery was challenging. 
Destruction to airport signals in Puerto 
Rico prevented commercial aircrafts 
from landing on the island. Ms. Caba-
nillas wasn’t deterred—she discovered 
that small, private aircrafts were still 
permitted. She drove down to Million 
Air, the Houston aircraft base where 
many private planes are kept, and in-
formed personnel of Texas United for 
Puerto Rico’s mission. To her surprise, 
aircraft owners were eager to help the 
cause. The owners of 15 private planes 
volunteered to transport donations. 

Ms. Cabanillas is still in awe at the 
empathy she saw in her efforts to help 
Puerto Rico—especially in the wake of 

Houston’s own debilitating storm. “One 
of my employees lost everything in Har-
vey and is now living in a trailer, yet she 
purchased a generator for Puerto Rico,” 
Ms. Cabanillas said. “The experience re-
stored my faith in humanity.”

Texas United for Puerto Rico’s dona-
tions enabled many of Puerto Rico’s 
practices to continue treating patients—
but the group also went a step further 
and began transporting patients with 
severe cases back to the U.S. mainland 
for treatment. After each donation drop, 
private aircrafts brought select patients 
back on the return trip. Having trusted 
connections in Puerto Rico was essen-
tial; Ms. Cabanillas relied on her father 
to communicate with physicians to de-
termine which patients should be relo-
cated to U.S. hospitals. 

Current Needs, 
Future Preparation

Now, months after Hur-
ricane Maria’s destruction, 
Texas United for Puerto 
Rico is no longer delivering 
medical supplies—but it’s 
still working to help Puerto 
Rico recover. For the next 
phase of its efforts, the group 
plans to donate microgrants 
to municipalities to rebuild 
infrastructure. These grants 
will go toward projects like 
building wells in communi-
ties that have permanently 
lost their connection to wa-
ter lines. 

As of May, Puerto Rico 

is still far from full recovery. Although 
much of the island’s electricity has been 
restored, most towns experience regular 
outages. Dr. Davila said many commu-
nity-based oncology practices on the 
island—including his own—have yet to 
return to their pre-Maria functionality. 

Entering hurricane season once 
again, oncologists in Puerto Rico insist 
preparation is crucial. Dr. Davila hopes 
community-based practices and hospi-
tals on the island will establish a sys-
tem for relocation and partnership. “We 
moved into a hospital spur-of-the mo-
ment because we needed to,” Dr. Davila 
explained. “But this was never a plan 
before Maria. Going forward, it should 
be organized.”

Dr. Cabanillas echoed the need for 
preparation. “All hospitals and practices 
should be equipped with an electric gen-
erator and ample fuel,” he said. “Their 
offi ces should be protected by storm 
shutters, and they should fi ll their cars 
with gasoline at any threat of a storm.”

As the upcoming hurricane season ap-

proaches, Puerto Rico needs help more 
than ever. ASCO’s Conquer Cancer 
foundation has partnered with Cancer-
Care to establish a Hurricane Relief fund 
dedicated to helping patients in need of 
critical support services. For more infor-
mation, visit asco.org/resources-disaster-
assistance or attend the June 4 Education 
Session at the ASCO Annual Meeting, 
“Cancer Care for Displaced Populations: 
Confl ict and Natural Disasters.”

–Caroline Hopkins
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After Hurricane Maria, the Houston-based nonprofi t Texas United for Puerto Rico secured 
donations for over $2 million worth of medications and medical supplies.

our members to realize that fi nancial 
toxicity is a part of the landscape we 
need to address,” she said. 

In the wake of Dr. Davidson’s presi-
dency, the value of cancer care has been 
ingrained in ASCO’s focus. For this ac-
complishment, she is eternally grateful 
to Lowell E. Schnipper, MD, FASCO, who 
at the time took the lead in developing 
the taskforce. 

Society Collaborations 
During her ASCO presidency, Dr. Da-

vidson pushed for greater collaboration 
with other professional societies—part-
nering with the AACR to establish ini-
tiatives such as a joint AACR-Conquer 
Cancer Foundation of ASCO Young In-
vestigator Translational Cancer Research 
Award and a combined ASCO-AACR 
joint session at the ASCO and AACR An-
nual Meetings, for instance. Dr. David-
son said it was an unexpected twist that 
she become AACR president in 2016.

“I was very focused on determining 
how these professional societies could 
better collaborate to promote our col-
lective mission,” Dr. Davidson said, 
adding that it was a great honor to be 
able to co-host the inaugural ASCO-
AACR joint session as ASCO president 
and then to return 10 years later to 
co-host the very same session as AACR 
president. “It was great fun to see that 
initiative endure.”

Diversifying the ASCO Community
Dr. Davidson went to great lengths to 

ensure that ASCO’s leadership and mem-
bership base refl ected a unifi ed approach 
to all areas of oncology. 

“One of the issues at the time was 
that those in the fi eld were not quite as 
unifi ed as you might have hoped,” Dr. 
Davidson said. “There was discussion 
between our community- and academic-
based oncologists about how everybody 
could be accommodated within ASCO.” 
Under Dr. Davidson’s presidency, ASCO 
leadership thought critically about the 
need to represent all subspecialities. “We 
wanted to make sure that our radiation, 
pediatric, and surgical oncologists all felt 
welcome—because we recognized it was 
going to take the whole community to 
advance cancer care,” she continued. 

The theme Dr. Davidson selected for her 
2007-2008 ASCO presidency, “One Com-
munity: Innovating Patient Care,” was a 
testament to this mission; every new pro-
gram born under her tenure came with a 
strategy for ensuring broad inclusivity. 

More often than not, this strategy was 
rooted in something Dr. Davidson came 
to master: leading by example. During her 
presidency, Dr. Davidson attended every 
meeting of the Clinical Practice Commit-
tee, for instance, which was an umbrella 
under which many of ASCO’s community 
practitioners entered the Society.

“I think a lot of it has to do with en-
suring your committees and Board of 
Directors are populated by people who 
represent the various parts of the com-

munity,” Dr. Davidson explained. “The 
multidisciplinary care and research is 
what draws people into ASCO in the 
fi rst place. Every member deserves to 
have someone representing their unique 
voice at the table.”

Lasting Leadership
In the years following Dr. Davidson’s 

presidency, her contributions evolved 
into many of the foundational programs 
that make up the Society today. But Dr. 
Davidson’s infl uence extends far beyond 
ASCO alone. 

Practicing oncology for the majority 
of her career, Dr. Davidson embraced the 
“bench to bedside to community” tag-
line, focusing on translating biology to 
care. Within this work, she’s held a num-
ber of leadership positions in labs, can-
cer centers, and academic institutions.

“I think one of the things that has 
helped me along the way is that I really 
love people,” Dr. Davidson said. “I love 
to treat people when they are patients, I 
love to work with people, and I love to 
think about how I can bring people to-
gether to allow them to become produc-
tive as individuals and as teams.” 

Advice For Oncologists
Dr. Davidson has seen enough progres-

sion in oncology to say with confi dence: 
“The time is now.” The discoveries of to-
day present opportunities to advance the 
fi eld to unprecedented levels—in preven-
tion, treatment, and survivorship. “I’m 
envious of those who are entering oncol-

ogy today,” Dr. Davidson said. “I’ve seen 
the progress over my career, and I’d say 
the trajectory is only going to be greater.”

To those entering oncology or look-
ing to take on leadership roles, Dr. Da-
vidson’s advice is two-fold. “First, I hope 
every person truly fi nds their passion,” 
she said, referencing the fi rst summer 
job she had in a biology lab that struck 
her own lifelong passion. “But second, I 
would say to be a little fl exible, and leave 
room for serendipity.” 

Dr. Davidson said this mindset en-
abled her to run for ASCO president in 
2007 when she received that unexpect-
ed phone call. “If someone had told me 
early on that I was going to be doing 
some of the things that I would later do, 
I would have been absolutely incredu-
lous,” Dr. Davidson said. “But it’s be-
cause I took those risks. You have to be 
willing to say yes.”

When Dr. Davidson accepts the 2018 
Allen S. Lichter Visionary Leader Award 
on June 2 and gives her accompanying 
lecture, she plans to refl ect on the man 
for whom the award is named: “I want 
to acknowledge the qualities that made 
Dr. Lichter such an inspiring leader.” Dr. 
Davidson also plans to discuss the value 
of education and inspiration in provid-
ing the best possible care for patients 
with cancer.

“I hope that I have used—and will con-
tinue to use—all I’ve learned to propel 
the fi eld forward,” she said. “Because our 
patients need it, and they deserve it.”

–Caroline Hopkins

Hurricane Maria
Continued from page 14A

Visionary Leader
Continued from page 9A

Ms. Cabanillas (pictured, center right) joined forces with 
medical professionals in the Houston region to form a 
nonprofi t they named Texas United for Puerto Rico.
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As NGS Becomes More Common, Expectations Must Be Managed

I
n November, the U.S. Food and Drug 
Administration announced its ap-
proval of the fi rst breakthrough-
designated, next-generation sequenc-

ing (NGS)-based diagnostic test, the 
FoundationOne CDx. The test can detect 
genetic mutations in 324 genes and two 
genomic signatures in any solid tumor 
type. Four months later, the Centers for 
Medicare and Medicaid Services (CMS) 
fi nalized a National Coverage Deter-
mination (NCD) that covers diagnostic 
laboratory tests that use NGS for patients 
with advanced cancer. 

ASCO highlighted these events and 
the growing role of NGS in oncol-
ogy care during the June 1 Education 
Session, “Point/Counterpoint: Next-
Generation Sequencing — Is It Right for 
Every Patient?” 

According to Leonard B. Saltz, MD, of 
Memorial Sloan Kettering Cancer Center 
and a participant in the session, CMS’s 
NCD has changed the debate from 
whether or not every patient should get 
NGS to how to use this new technology 
responsibly. 

“The reality is, next-generation se-
quencing is here,” Dr. Saltz told the 
ASCO Daily News.

Rapidly Changing Technology
ASCO Past President Peter Paul Yu, 

MD, FASCO, FACP, of Memorial Sloan 
Kettering Cancer Center and Hartford 
HealthCare Cancer Institute, opened the 
session with some of the questions that 
still remain about NGS, including know-
ing which patients to test and when, un-
derstanding the technologic limitations 
of the tests, and interpreting the results. 

“What you knew about [NGS] last year 
at the Annual Meeting may be irrelevant 
this year,” he told the crowded room.

NGS technology is rapidly changing, 
he said, and clinicians are faced with the 
absence of any centralized body that can 
guarantee that each test is performing at 
a standard that meets an accepted mini-
mal bar.

A small 2017 study published in JAMA 
Oncology looked at eight patients who 
underwent concurrent testing with 
Foundation Medicine F1 tissue testing 
and Guardant 360 liquid biopsy. Results 
showed only a 22% concordance rate 
among 45 mutations and a 25% concor-
dance rate for drug recommendations. 

A similar study by Torga et al in JAMA 
Oncology compared Guardant 360 and 
PlasmaSELECT in 40 patients and found 
only 7.5% of patients had complete con-
currence between the two tests.

“Clearly we cannot accept this kind of 
variation in laboratory testing,” Dr. Yu 
said. “We have a real quality issue here.”

Cost-Benefi t and Future Opportunity
The ability to molecularly profi le pa-

tients’ tumors in the metastatic setting 
is among the most exciting advances in 
cancer care in recent years, according 
to the session’s second speaker, ASCO 
President-Elect Howard A. Burris III, MD, 
FASCO, of Sarah Cannon Research Insti-
tute.

“We are now able to order a test that 
costs several thousand dollars to help 
make a decision about treatment that 
might cost tens of thousands of dollars 
per cycle,” Dr. Burris said in an interview 
with the ASCO Daily News. 

In 2018, NGS Medicare costs ranged 
from approximately $3,000 to $4,000 
per test compared with costs between 
approximately $10,000 to $35,000 per 
dose or 30-day supply for many anti-
cancer agents.

Patients with metastatic cancer who 
opt to undergo NGS stand to benefi t 
from the test in one of three ways, ac-
cording to Dr. Burris. First, some patients 
who undergo NGS could be among the 
minority of patients who test positive 
for a rare but targetable mutation. Sec-
ond, NGS tests for markers of genetic 
syndromes or microsatellite instability, 
which could identify patients eligible for 
targeted therapy. Finally, in certain sce-
narios, NGS might reveal a therapy that 
will not work for an individual patient 
based on their genetic profi le. 

“It covers opting in on treatment, de-
ciding specifi c treatments, or eliminat-
ing treatment,” Dr. Burris told the ASCO 
Daily News. 

In his practice, Dr. Burris said he be-
lieves all patients who have relapsed or 
recurrent cancer, or evidence of meta-
static disease, should undergo NGS to 
help decide next steps. 

“I think it is as important as a pathol-
ogy report,” he said in an interview. 

During his presentation, Dr. Burris 
discussed the issue of cost and value of 

NGS. He found it ironic that something 
like NGS might be done once and pro-
vide great information, but oncologists 
frequently order a CT or PET scan every 
2 months. 

“In the spectrum of cost, NGS cannot 
be ignored, but it pales in comparison to 
some of the other dollars spent in this 
setting,” Dr. Burris told the ASCO Daily 
News. 

Dr. Burris also highlighted the results 
of a study being presented at this year’s 
Annual Meeting (Abstract 9031) that 
found that using up-front NGS to test 
for all known lung cancer–related gene 
changes at the time of diagnosis was 
more cost-effective and faster than test-
ing one or a limited number of genes at 
a time. In a model that included Medi-
care and commercial health plans with 
1 million hypothetical members, up-
front NGS saved CMS as much as $2.1 
million compared with the other testing 
methods. 

Finally, Dr. Burris addressed what 
many feel is a major concern of NGS, 
that it provides people with too much 
unactionable information.

“Handling the information is going to 
be key,” he said. 

Sarah Cannon recently merged with 
Genospace to help enhance its delivery 
of personalized medicine. Genospace 
helps to pull together mutational data 
that come in each day from a variety of 
vendors and matches it with data that 
come from Sarah Cannon’s electronic 
medical records. Pulling together this in-
formation into a fi le-based platform al-
lows for decision support and gives Sar-
ah Cannon’s physicians the “wisdom” 
needed to do what is best with these re-
sults, Dr. Burris explained. 

Going forward, NGS will have a neces-
sary role in the continued understand-
ing of the treatment of cancer. 

“We must continue to do clinical re-
search in a quality fashion with speed 
and effi ciency,” Dr. Burris told the ASCO 
Daily News. “Understanding where drugs 
work and don’t work will be greatly aid-
ed by understanding the molecular pro-
fi le of our patients.”

Responsible Use of NGS
Given the recent NCD, Dr. Saltz agreed 

that it is an accepted conclusion that 
patients with metastatic solid tumors 
should undergo NGS assay. 

“FoundationOne CDx was not ap-
proved as a screen for researchers but 
as a companion diagnostic if a patient 
has a potential targeted therapy,” Dr. 
Saltz said in an interview with the ASCO 
Daily News. “The interesting thing that 
makes this universally applicable is the 
approval of the PD-1 inhibitor pembro-
lizumab for any solid tumor that has 
mismatch repair or high microsatellite 
instability.”

According to Dr. Saltz, that creates the 
possibility of a targeted intervention in 
every solid tumor, and since the most ac-
curate screen for microsatellite instabil-
ity is NGS, it is basically covered by the 
regulations for everyone. 

During his talk, Dr. Saltz reviewed 
CMS’s NCD for NGS, its strengths and 

weaknesses, and its limitations. He not-
ed the language on what is and is not 
covered and that simple clarifi cations 
would be useful and welcome. 

For example, Dr. Saltz would seek addi-
tional clarifi cation from CMS on wheth-
er or not an approved NGS assay can be 
used on any tumor type, and whether an 
approved NGS assay can be used solely 
to look for eligibility for clinical trials of 
targeted agents. 

Dr. Saltz noted that the CMS NCD 
does not cover serial testing with the 
same NGS assay or off-label use of drugs 
identifi ed as matching a mutation on an 
NGS panel.

During his presentation, Dr. Saltz also 
discussed not whether NGS should be 
done, but instead how it can be done re-
sponsibly. 

In an interview with the ASCO Daily 
News, Dr. Saltz described an encounter 
with colleagues where they admitted 
that an initial NGS assay did not show 
anything actionable, and they planned 
to rebiopsy and test again. 

“I do not think something like that 
makes sense,” Dr. Saltz told the ASCO 
Daily News. “We have no meaningful 
data to say that retesting should be stan-
dard practice.”

In reality, a large percentage of pa-
tients will not have an actionable fi nd-
ing on NGS.  The percentage of patients 
who actually benefi t from NGS analysis 
beyond that which is standard therapy 
are in the single-digit percent range, he 
said during the interview. 

In the MOSCATO-1 trial, 1,035 pa-
tients were enrolled and the majority 
underwent a successful biopsy and ob-
tained molecular analysis. However, 
only about four in 10 patients had an 
actionable mutation and two in 10 re-
ceived matched targeted therapy.

That may be a meaningful number of 
people, Dr. Saltz noted, but it is much 
smaller than most patients or oncolo-
gists are expecting. Managing patients’ 
expectations will be an important part 
of incorporating NGS into care, Dr. Saltz 
said. 

“Oncologists will have to be honest 
with themselves about the likelihood 
that these interventions will help their 
patients,” Dr. Saltz said in an interview 
with the ASCO Daily News. “Just because 

Dr. Leonard B. Saltz

Dr. Howard A. Burris III

Dr. Peter Paul Yu See NGS, Page 21A
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The Impact of Narrow Networks on Cancer 
Care Access: Balancing the Tradeoffs

Emeline M. Aviki, MD, MBA; 
Stephen M. Schleicher, MD, MBA; and
Thomas W. Feeley, MD

F
or decades, insurance plans have 
used limited provider and hospital 
networks as a strategy to contain 
costs and lower insurance premi-

ums.1 In recent years, the issue of lim-
ited or “narrow” networks has drawn 
attention both as a strategy used by in-
surers to reduce costs and as a potential 
barrier for patients to access specialty 
services such as cancer care. We traced 
the acceleration of this trend to the 
implementation of the Affordable Care 
Act, which introduced federal- and 
state-based health insurance exchang-
es, preexisting disease protection claus-
es, limits on maximum out-of-pocket 
spending, and minimum standardized 
benefi ts. These provisions eliminated 
many of the cost-containment strate-
gies traditionally used by insurance 
plans and led to an increased reliance 
on narrow networks to remain compet-
itive. These narrow network plans have 
effectively provided lower-cost health 
insurance options for Americans, many 
of whom were previously uninsured.2

Yet, there are growing concerns that 
narrow networks limit access to high-
quality specialty care, particularly for 
patients with cancer. Here, we discuss 
the impact of narrow networks on can-
cer care access, potential implications 
for patients with cancer, and directions 
forward. 

What Makes a Network ‘Narrow’?
Network breadth is defi ned as the 

number of eligible providers or hospi-
tals participating in a network divided 

by the total number of eligible providers 
or hospitals in a market. Categories of 
network breadth have been established 
using a variety of arbitrary cutoffs for 
the purpose of providing consumers 
with tools to compare plans. Networks 
are considered “narrow” when coverage 
is limited to less than 25% of eligible 
providers or less than 70% of eligible 
hospitals. 

Impact of Narrow Networks on Access
Since 2014, approximately half of the 

plans offered on the individual market 
exchanges have been defi ned as narrow3; 
however, the narrow network trend is 
not limited to plans offered on the ex-
changes. For example, the percentage 
of employers whose largest health plan 
included a narrow network increased 
from 15% in 2007 to 23% in 2013.1 The 
growing prevalence of these plans may 
be attributed to their ability to offer 
lower premiums to price-sensitive con-
sumers by controlling where patients 
receive care. In fact, narrow network 
plans offered on the 2017 marketplace 
had premiums that were priced 18% to 
35% lower than plans with broader net-
works.3 It is important to consider that 
even with subsidies, the cost of health 
insurance remains a major barrier to 
expanding access for the uninsured. 
Therefore, lower premiums offered by 
plans with narrow networks may im-
prove access to cancer care simply by 
increasing the number of patients that 
can afford insurance.

Cancer outcomes may vary based 
on where a patient receives treatment. 
Pfi ster et al4 reported a 10% overall 
survival advantage in patients treated 
at a specialty cancer center compared 
to community centers, and numerous 
studies have reported improved cancer-
specifi c outcomes associated with care 
at National Comprehensive Cancer 
Network and National Cancer Institute 
(NCI)–Designated Cancer Centers.5

Several recent studies have reported 
the extent to which narrow networks 
limit access to specialty centers. An 
Associated Press survey conducted 
in 2014 showed that only four of 19 
nationally recognized comprehensive 
cancer centers were covered in their 
state exchange plans.6 In 2016, we 
similarly reported that more than half 
of all exchange plans excluded four of 
the 11 standalone cancer centers that 
make up the Alliance of Dedicated 
Cancer Centers.7 Most recently, Yas-
aitis et al8 analyzed provider networks 
in the 2014 individual exchanges and 
found that narrow networks contained 
fewer oncologists affiliated with Na-
tional Comprehensive Cancer Net-
work or NCI-Designated Cancer Cen-
ters, despite including a similar total 
number of oncologists in their plans. 
These data suggest that for patients di-
agnosed with cancer, narrow network 
plans are more likely to limit access to 
the cancer care at specialty centers.

Patients With Cancer and 
Narrow Networks

Although narrow networks are more 
likely to limit access to specialty can-
cer centers, there are no published re-
ports suggesting that patients enrolled 
in narrow network plans experience 
worse cancer-specifi c outcomes. In fact, 
the benefi ts associated with increased 
access to affordable health insurance 
by offering lower-cost narrow network 
plans may be profound for patients 
with cancer, many of whom already 
face a high fi nancial burden associated 
with their diagnosis. For example, pre-
vious studies have shown that a cancer 
diagnosis can lead to an increased rate 
of bankruptcy, and that health-related 
bankruptcy is associated with increased 
mortality.9,10 There is evidence that in-
creasing access to health insurance can 
reduce fi nancial stress and improve 
overall quality of life,11 as well as lead 
to higher rates of early-stage disease at 
diagnosis.12

The tradeoff between increased access 
to affordable health insurance and lim-
ited access to the highest-quality cancer 
centers should be considered by con-
sumers when choosing a health plan. 
To make an informed decision regarding 
health insurance plans requires both in-
surance literacy and information trans-
parency. This may not always be feasi-
ble, as the vast majority of patients do 
not understand basic health insurance 
concepts.13 A McKinsey & Company sur-
vey found that 44% of previously unin-
sured patients who signed up for health 
insurance exchange plans in 2015 were 
unsure of their network breadth.14 Pa-
tient education will be an important 
component of future strategies to ensure 
informed insurance plan choice. 

Directions Forward
Providers and provider organizations 

Providers and provider organizations 
must focus on improving value to pre-
vent long-term exclusion from health 
plans. Not only is access important for 
patients themselves, but patient volume 
is also crucial for NCI-Designated Cancer 
Centers and members of the Alliance of 
Dedicated Cancer Centers to continue to 
advance cancer care through research, 
training physicians, and caring for pa-
tients with complex cases. To attract pa-
tients during times of increased fi nancial 
pressures, these centers need to demon-
strate value beyond brand equity and 
must lead the initiative toward greater 
transparency.

Health services researchers
It remains unknown if patients en-

rolled in narrow network plans experi-
ence different cancer-specifi c outcomes 
compared to those enrolled in broad 
network plans. This represents an area 
where health services researchers can 
provide important insights to help guide 
policymakers as they consider minimum 
coverage mandates for specialty cancer 
services, as well as to price-conscious 

consumers who are attempting to make 
an informed decision regarding which 
health plan to purchase. 

Policymakers
Although there are no data to confi rm 

that patients in narrow networks expe-
rience worse outcomes, several stud-
ies have confi rmed improved survival 
and fewer complications when care is 
received at an NCI-Designated Cancer 
Center. Given the available informa-
tion, policymakers should consider 
adopting reforms to ensure consistent 
access to these cancer centers across all 
health plans offered on the exchanges. 
One such proposal would be for feder-
al and state regulators to require that 
all plans offered on the individual ex-
changes include at least one in-network 
NCI-Designated Cancer Center. By in-
cluding at least one recognized cen-
ter of excellence, the increased costs 
associated with cancer care would be 
distributed over a large population of 
benefi ciaries rather than born only by 
the limited number of individuals with 
cancer diagnoses who choose to receive 
care at an NCI-Designated Center. 

Insurers
Finally, insurers need to recognize 

other ways to control cancer costs than 
simply excluding providers. In the 
long run, worse outcomes cost health 
care delivery systems more and narrow 
networks may send patients to provid-
ers who have worse outcomes that de-
crease long-term value for patients. A 
better and more sustainable way for 
health plans to control costs is by tak-
ing a value-based approach to benefi t 
design. They should reward cancer care 
providers who effectively coordinate 
care, collect and report outcomes that 
matter to patients, and control costs. 
They should accelerate the pace of 
evaluating value-based reimbursement 
techniques such as bundled payments 
and oncology medical homes, the goals 
of which are to improve outcomes and 
control costs. They should also stop 
paying for treatments given in a high-
cost environment when the same care 
can be provided in a lower-cost envi-
ronment.

 ■ Narrow networks represent one 
strategy to contain costs and 
make health insurance more 
affordable to patients.

 ■ Narrow networks are more likely 
to limit access to specialty can-
cer centers, but there are no data 
that suggest patients enrolled in 
narrow network plans experience 
worse cancer-specifi c outcomes. 

 ■ We need greater transparency 
about health plan coverage and 
costs to help patients with cancer 
choose plans most aligned with 
their individual goals.
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ASCO’s Commitment to Education: A Three-Part Plan

S
ince its inception, ASCO has been 
committed to educating oncol-
ogy professionals. It’s written into 
ASCO’s core mission: “Conquer-

ing cancer through research, education, 
and promotion of the highest quality 
patient care.”

Education, especially in such a rapidly 
advancing fi eld, is a crucial lifelong ini-
tiative; as the oncology landscape shifts 
and advances, so too must ASCO’s ap-
proach to educating its members. That’s 
why in November 2016, ASCO’s Board of 
Directors gathered to develop a strategic 
plan for supporting ASCO’s educational 
mission. What came out of that meeting 
was a structured three-part approach, 
which is now underway.

Education Council
Many of ASCO’s longstanding com-

mittees have focused on promoting ed-
ucation for years. Prior to the strategic 
plan, however, no single body existed to 
provide structured oversight of ASCO’s 
broad educational portfolio. The Educa-
tion Council was established to lead this 
oversight through innovation, coordina-
tion, and implementation of new educa-
tional methods. Across ASCO’s Meetings, 
Symposia, digital education products, 
and myriad training programs, the ASCO 
Education Council’s goal is to ensure 
a consistent adherence to ASCO’s edu-
cational strategy. The Council consists 
of 12 members, all of whom are leaders 
dedicated to advancing education. Their 
responsibilities include, among others, 
bridging educational gaps, advising on 
the latest in educational tools, and as-
sessing new education programs and pro-
posals. “We look forward to seeing the 
educational programs fl ourish with the 
advice of the new Education Council,” 
ASCO’s 2016-2017 Past President Daniel 
F. Hayes, MD, FACP, FASCO, wrote in a 
blog post for ASCO Connection. “Educa-
tion is an essential part of our mission.”

Education Scholars Program
The value of every quality education 

initiative lies in its educators—and ASCO 

recognizes that this is especially true in 
cancer care. The Education Scholars Pro-
gram (ESP) was developed to train a sub-
set of oncologists to become exemplary 
teachers. Developed as a selective, appli-
cation-based, 1-year program, the ESP is 
modeled after ASCO’s existing Leader-
ship Development Program (LDP).

Education Scholars gain experience us-
ing the latest learning science methods 
to more effectively teach groundbreak-
ing cancer developments to others in 
the fi eld and learn to apply the science 
of learning not only throughout ASCO’s 
own educational offerings but also with-
in their own institutions, practices, and 
conferences. Throughout the course of 
the 1-year program, Education Scholars 
attend multiple training sessions at AS-
CO’s headquarters, participate in project-
based conference calls, and ultimately 
take part in designing an ASCO educa-
tion activity to be held at either a live 
meeting or via an eLearning platform. 

The Education Scholars also undergo 
comprehensive leadership training led by 
coaches of ASCO’s LDP, through which 
they learn the skills necessary to articu-
late an enhanced vision of ASCO’s edu-
cation. “We think of leadership as some-
thing that you gradually pick up and 
develop throughout your career, when in 
fact there are very specifi c tools that no 
one teaches you,” Jamie H. Von Roenn, 
MD, FASCO, ASCO’s vice president of 
Education, Science, and Professional De-
velopment and former chair and mentor 
for the LDP, said. Once they are placed on 
specifi c education-focused ASCO com-
mittees, the Education Scholars continue 
to serve as the leads on their specifi c en-
hancements in education activities. 

“Being a member of the ESP affords 
me the opportunity to work with like-
minded medical oncologists and collab-
orate on ways to improve our approach 
to educating ASCO members as well 
as fellows,” current Education Scholar 
Kristen Marrone, MD, of Johns Hopkins 
Medicine, said. “We have the opportu-
nity to effect change and create a mod-
el that will be innovative and support 

oncologists at all levels of training to 
adopt an evidence-based approach to 
learning and patient care.”

To learn more about the ESP, visit 
asco.org/training-education.

Integration of Learning Science 
Into ASCO’s Education

With new evidence pointing toward 
effective approaches to adult learning 
theory, ASCO has made it a priority to 
integrate new tips, tools, and elements 
into all of its educational offerings. 
These evidence-based approaches are 
set to become an integral component of 
ASCO’s offerings, beginning with new 
eLearning activities available through 
ASCO University®, as well as several ses-
sions at this year’s Annual Meeting. 

ASCO University eLearning
For ASCO University, ASCO’s online 

learning resource, integrating learning 
science into education means develop-
ing content in formats that foster inter-
activity with the course content. Learn-
ing science techniques currently being 
adopted into ASCO University include 
contrasting and analogous cases, clini-
cal decision branching, refl ective paus-
es, question-and-answer bursts within 
courses, and use of social elements such 
as discussion forums. 

ASCO University is also working to 
shift toward a more personalized eLearn-
ing experience. The Personalized Learn-
ing Dashboard, for instance, offers an 
initial assessment for learners to iden-

tify educational gaps and then provides 
content recommendations that address 
them, drawing from the vast repository 
of ASCO and relevant external content. 

Integrating learning science at the 
ASCO Annual Meeting

New in 2018, ASCO has accepted edu-
cation research abstracts to be presented 
during the Annual Meeting: 

 ■ Innovative Approaches to Oncology 
Education, Clinical Science Sympo-
sium (June 3, 11:30 AM-1 PM, S103)

 ■ Education Research, Poster Session 
(June 4, 8 AM-11:30 AM, Hall A) 

ASCO Voices 
This new session format takes an in-

novative approach to presentations not 
previously seen at the Annual Meeting. 
With no slides, podiums, or data to fall 
back on, the presenters share stories that 
bring a variety of perspectives on oncol-
ogy, medicine, and the world to the Arie 
Crown Theater on June 2 from 12 PM to 
1 PM. The session does not confl ict with 
any other offerings. 

Covering Cancer: Perspectives 
F rom the Media

This session on June 2 from 1:15 PM to 
2:30 PM in the Arie Crown Theater gives 
Annual Meeting attendees the opportu-
nity to gain insights from those in the 
media about their approach to covering 
cancer care and what challenges and op-
portunities arise in doing so. 

–Caroline Hopkins

Dr. Kristen MarroneDr. Daniel F. Hayes Dr. Jamie H. Von Roenn

‘Where Does My Donation Go?’: The Impact of 
Your Gift to ASCO’s Conquer Cancer Foundation 

A
SCO’s Conquer Cancer Foun-
dation is the arm of ASCO that 
actively makes a difference in 
cancer care—it funds researchers 

and enables them to save patients’ lives. 
When seven oncologists convened in 

1964 to establish ASCO, they did so with 
the goal of harnessing scientifi c research 
and translating it into life-saving treat-
ments. As the Society began developing 
its programs and reach, it recognized the 
resources needed to make this a reality. 
This spurred ASCO to launch Conquer 
Cancer, a nonprofi t through which it be-
gan to collect donations to fuel profound 
scientifi c advances in the diagnosis, pre-
vention, treatment, and cure of cancer. 

Today, ASCO has grown to nearly 

45,000 members representing more than 
120 countries—and Conquer Cancer has 
become increasingly vital. Without the 
donor support generated through Con-
quer Cancer, ASCO would be unable to 
offer the grants and resources that bring 
its vision—a world free from the fear of 
cancer—increasingly closer. 

The Grants and Awards program is at 
the center of Conquer Cancer’s efforts, 

and the funding opportunities are as fol-
lows:

 ■ Young Investigator Awards 
(YIAs): Conquer Cancer’s YIAs pro-
vide funding to promising investiga-
tors to encourage quality research in 
clinical oncology. It funds physicians 
during the transition from fellowship 
to faculty appointment. Conquer 
Cancer has also established a Global 

YIA, intended to provide research 
funding to early-career investigators 
to promote quality research in global 
oncology and global health needs. 

 ■ Career Development Awards 
(CDAs): Conquer Cancer’s CDAs 
provide research funding to clinical 
investigators who have received their 
initial faculty appointments, enabling 
them to establish independent clini-
cal cancer research programs with a 
patient-oriented focus.

 ■ Advanced Clinical Research 
Awards (ACRAs): The Conquer 
Cancer ACRA is a topic-specifi c award 
that supports physician-scientists 
committed to performing original 
clinical cancer research in an area 
not currently funded with a patient-
oriented focus. 

 ■ Research Professorship: This 
award provides funding to full pro-
fessors who have made signifi cant 

See Conquer Cancer Foundation, Page 22A
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Dr. John V. Cox Refl ects on 10 Years as 
Editor in Chief of Journal of Oncology Practice  

J
ohn V. Cox, DO, FASCO, of the 
Parkland Hospital and Health Sys-
tem/University of Texas South-
western Medical Center, has served 

as the editor in chief of the Journal of 
Oncology Practice (JOP) since 2008. As a 
member of the journal’s inaugural edito-
rial board, he has seen the publication 
evolve into the practicing oncologist’s 
authoritative resource for information 
and insights needed to deliver quality 
oncology care. 

Dr. Cox 
will step 
down as 
JOP’s editor 
in chief af-
ter this year. In the following interview, 
Dr. Cox discusses his experience oversee-
ing JOP for nearly a decade—and his pre-
dictions for what’s to come.

Q: What was JOP like when you fi rst 
began your role as editor in chief?
Dr. Cox: In this job—and this fi eld—I 
fi nd that I’m seldom looking backward. 
It’s always the challenges of the new 
month, quarter, or year as we try to better 
serve our authors and readers. But refl ect-
ing on where JOP was when it fi rst began, 
I’d have to say it was a wonderful journal 
from the start. I had the pleasure of pick-
ing up a journal with very fi rm footing 
established by its inaugural editor, Doug-
las W. Blayney, MD, FASCO, FACP. 

Q: Does the evolution of JOP refl ect 
changes in the fi eld of oncology and 
its practice? 
Dr. Cox: Absolutely. Our mission de-
mands it. The mission of the journal is to 
present original research to inform the 
delivery of oncology care—work that in-
forms how we defi ne the multiple com-

ponents of care 
delivery and 
how to mea-
sure the val-
ued, effi cient, 
quality oncol-
ogy care we de-
liver. I’m sure 
every oncolo-
gist marvels at 
the remarkable 
change that’s 
occurred in our 
profession over the last decade. But the 
change isn’t just in drugs and science; 
there have also been remarkable changes 
in practice. Reimbursement mechanisms 
and regulatory policies have dramati-
cally changed, as have the ways we de-
liver care to segments of our society that 
struggle with access or disparities. The 
research in JOP provides insights into 
these challenges and pressures. 

Q: What have you learned through 
your years serving as JOP’s editor in 
chief?
Dr. Cox: By the very nature of the job, 
I’m always learning. Every day I’ve been 
provided new reading material—it’s like 
going to school at a level I never knew 
was possible. The process of challenging 
authors and trying to provide good cri-
tiques of their work is another layer of 
learning, as is seeing those papers evolve 
as they undergo peer review. I am grate-
ful to ASCO Publishing leadership for 
teaching me about the evolution of pub-
lishing—particularly about the online 
world and how it impacts the ways we 
take in information.

And importantly, I’ll add that I’ve 
learned that a journal editor doesn’t do 
this alone. I am in great debt to the as-

sociate editors that have walked this 
journey with me, the ASCO Publishing 
staff, and those we’ve partnered with at 
Harborside Press. All my colleagues have 
been the ones to bring this journal to life. 

Q: Why is it important to have a 
journal dedicated to the practice of 
oncology, separate from scientifi c 
research?
Dr. Cox: I think it’s extremely impor-
tant to focus on care delivery—and I 
don’t think I say that just because I sit 
in this chair. We have seen a remarkable 
evolution of science, but what I would 
humbly admit to our readers is this: we 
do not yet know how to deliver this mar-
velous science. I live in Dallas County, 
Texas, where 560,000 people do not have 
health insurance. In Harris County, Tex-
as, that number is more than 1 million. 
How are we going to deliver the current 
oncologic revolution to these patients? 
Such questions of care delivery are the 
Gordian knot of our time. That’s where a 
practice journal like JOP is critical. 

Unfortunately, research focused on 
health services doesn’t always receive the 
same funding or recognition as other ar-
eas of scientifi c research does. My prayer 
is that care delivery research will get 
more visibility. I do think we’ll get there; 
in 2017, a health services research paper 
was a part of the Plenary Session at the 
ASCO Annual Meeting for the fi rst time. 

Q: What do you think the future will 
hold for JOP? 
Dr. Cox: I think our number of origi-
nal submissions will continue to climb, 
and I think the articles will continue 
to become more complex—which is 
a good thing. JOP will grow to be an 
ever-friendlier place for authors to sub-

mit their best work. The journal will 
evolve, the benchmark of research we 
present will get higher, and I pray that 
this type of research will be recognized 
for helping oncologists tackle the Gord-
ian knot of care delivery. 

–Caroline Hopkins

Dr. John V. Cox

Dr. Linda D. Bosserman Named 
New Editor in Chief of ASCO’s 
Journal of Oncology Practice

L inda D. Bosserman, MD, FACP, 
FASCO, has been named incoming 
editor in chief of the Journal of On-

cology Practice (JOP). Dr. Bosserman is 
a recognized leader in cancer care deliv-
ery with a deep 
understanding 
of the issues 
impacting all 
types of oncol-
ogy practices.

Dr. Bosser-
man will over-
see the devel-
opment of each 
issue of JOP, 
working with its 
team of associ-
ate editors and editorial board to develop 
and execute the journal’s editorial scope 
and vision. JOP’s mission is to provide 
necessary information and insights to 
keep oncology professionals current on 
changes in practice, and provide com-
pressed, expert opinions addressing com-
mon clinical problems.

“As the care landscape continues to 
change, oncology care professionals en-
counter many challenges in care deliv-
ery,” Dr. Bosserman said. “I am eager to 
take on this role and use JOP as a tool 
to guide conversation in areas including 
health services research, business and 
socioeconomics, ethics, and health policy 
with fresh, contemporary research and 
perspectives.”

Dr. Linda D. Bosserman

Conclusions
Narrow networks represent one strat-

egy to contain costs and make health 
insurance more affordable to patients. 
However, these networks limit patient 
access to certain care providers. Whether 
narrow networks benefi t or harm pa-
tients diagnosed with cancer remains 
unknown. More research is needed to 
answer this question and help guide poli-
cymakers to intervene in the insurance 
marketplace appropriately. Addition-
ally, we need greater transparency about 
health plan coverage and costs to help 
patients with cancer choose plans most 
aligned with their individual goals. The 
broader focus for the cancer community, 
however, is the need for providers and 
provider organizations to improve the 
value of patient care. Only then can all 
patients, independent of socioeconom-
ic status, have a chance to receive the 
highest-quality treatment. 
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we fi nd a target to shoot at doesn’t mean 
we will hit it. It certainly doesn’t mean 
we will cure our patients.”

In the MOSCATO-1 trial, 11% of pa-
tients who received a matched targeted 
therapy achieved a major objective re-
sponse, but only 2% of the more than 
1,000 patients seeking a treatment with 
a targeted therapy achieved a major ob-
jective response.

Too often, physicians and patients are 
viewing NGS sequencing as a “last shot,” 
Dr. Saltz told the ASCO Daily News. 

“We must strive to maintain a balance 
between optimism and realism; without 
which, it is easy for our patients and 
their families to build up expectations 
that far exceed what we can realistically 
hope to deliver,” he said.

–Leah Lawrence
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FASCO POINTS 
FOR REVIEWERS

If you are an ASCO member 
and review for an ASCO Journal 
or ASCO’s Educational Book, 
you are eligible to receive 1 
FASCO point by completing at 
least three reviews in a calendar 
year. The FASCO distinction 
recognizes ASCO members 
for their volunteer service and 
commitment to ASCO and 
provides several benefi ts to 
recipients. 
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contributions to cancer research and 
who are dedicated to mentoring the 
next generation of researchers. 

 ■ Merit Awards: Merit Awards are of-
fered to fellows or oncology trainees 
whose research is addressed in high-
quality abstracts submitted to an ASCO 
meeting and recognized for scientifi c 
merit. Merit Award recipients can pres-
ent their abstract at a meeting and re-
ceive $1,000 in monetary support and 
complimentary meeting registration.

Conquering cancer is a worldwide mis-
sion—which is why Conquer Cancer’s 
impact spans the globe. Several of Con-

quer Cancer’s international grant and 
award programs include:

 ■ The International Innovation 
Grant, which provides research fund-
ing in support of novel and innovative 
projects that can have a signifi cant 
impact on cancer control in low- and 
middle-income countries (LMICs). 

 ■ The International Development 
and Education Award (IDEA), 
which provides support for early-
career oncologists in LMICs and 
facilitates the sharing of knowledge 
between these oncologists and ASCO 
members. The program pairs IDEA 
recipients with leading ASCO member 
“mentors,” enabling the recipients 
to attend the ASCO Annual Meeting 
and participate in a post-Meeting 

visit to their mentor’s institution. 
IDEA recipients also receive 3 years of 
complimentary ASCO membership, 
including a subscription to the Journal 
of Clinical Oncology. Conquer Cancer 
also funds IDEA awards specifi c to 
palliative care (IDEA-PCs). 

 ■ The Long-term International 
Fellowship (LIFe), which provides 
early-career oncologists in LMICs with 
the support and resources needed to 
advance their training by deepen-
ing their relationships with a mentor 
in the United States, Canada, or the 
European Union. 

Awards for Underrepresented Populations 
Conquer Cancer also recognizes that the 

opportunity to make a difference in the 

world of cancer care should be available to 
individuals of all backgrounds—including 
those from underserved populations. 

 ■ The Medical Student Rotation for 
Underrepresented Populations
(MSR) provides fi nancial support for 
U.S. medical students from popula-
tions underrepresented in medicine 
who are interested in oncology as a ca-
reer to experience a minimum 4-week 
clinical or clinical research rotation.

 ■ The Resident Travel Award for 
Underrepresented Populations
(RTA) provides fi nancial support for 
residents from underrepresented 
populations to attend the ASCO An-
nual Meeting. 

 ■ The Women Who Conquer Cancer 
Mentorship Award (awarded with 
recognition rather than grant money) 
honors extraordinary female leaders 
in oncology and role models commit-
ted to the professional development 
of women colleagues as clinicians, 
educators, and researchers in oncology. 
The award supports women mentors in 
oncology, ultimately narrowing career 
gender disparities through the mentor-
ship and professional development of 
women oncology professionals. 

Continuing the Fight
The transformative work Conquer 

Cancer’s grantees pursue don’t have a 
time stamp; 98% of past recipients are ac-
tively engaged 
in oncology 
and research.

Blase Po-
lite, MD, MPH, 
MPA, FASCO, of 
the University 
of Chicago and 
a 2008 Conquer 
Cancer Foun-
dation Career 
Development 
Award winner, 
shared how his initial grant led to two 
additional multiyear grants and enabled 
him to research the importance of reli-
gion and spirituality in health. From 
this work, Dr. Polite brought about the 
infl uential spiritual care advocate model, 
which serves as a liaison between the 
doctor and the patient and their religious 
community.

“None of this would be possible with-
out the original funding provided by 
Conquer Cancer,” Dr. Polite said. “It is 
hard to know if I would still be in aca-
demic medicine at all without that grant. 
The fruits of your generosity may not 
be harvested tomorrow, but I guaran-
tee they will be harvested and in greater 
abundance than you planned.”

To hear personal stories of how dona-
tions to Conquer Cancer directly im-
pact the lives of researchers and patients 
alike, listen to Conquer Cancer’s podcast 
series, “Your Stories: Conquering Can-
cer,” available on iTunes, Google Play, or 
conquer.org. 

To make your contribution to Conquer 
Cancer—or learn about how you can ap-
ply to be a recipient of one of Conquer 
Cancer’s transformative grants—visit 
conquer.org/asco or visit the Conquer 
Cancer Donor Lounge (S401) at the 
ASCO Annual Meeting.

–Caroline Hopkins
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As Oncology Evolves, So Does the Clinical Trial Landscape

A
SCO is dedicated to supporting 
and improving clinical trials in 
any way that can take advantage 
of today’s scientifi c and techno-

logical opportunities. For example, in 
2015, ASCO launched its fi rst-ever clini-
cal trial, the Targeted Agent and Profi l-
ing Utilization Registry (TAPUR) study. 
TAPUR was designed to offer patients 
with advanced cancer access to molecu-
larly targeted cancer drugs and to collect 
“real-world” data on clinical outcomes. 
The data can then be used to study the 
best uses of these drugs outside of indi-
cations approved by the U.S. Food and 
Drug Administration (FDA).

“We are leveraging ASCO’s unique 
ability to bring together a diverse group 
of collaborators to undertake something 
that’s never been done before, all while 
simplifying access to multiple cancer 
treatments across many tumor types,” 
ASCO Chief Medical Offi cer Richard L. 
Schilsky, MD, FACP, FASCO, FSCT, said 
in a 2015 press release. 

This new and innovative trial was 
designed to capture information about 
something that was already occurring in 
many oncology practices: the off-label 
use of drugs based on molecular targets. 
A similar study, the National Cancer In-
stitute (NCI)’s NCI-MATCH trial, will as-
sign patients to treatments based on the 

genetic changes found in their tumors 
through genomic sequencing and other 
tests. 

The initiation of these innovative tri-
als in recent years are just two illustra-
tions of the evolving landscape of can-
cer research. This year’s ASCO Annual 
Meeting will feature several Education 
Sessions that will focus on the changing 
clinical trial landscape in oncology, how 
the fi eld is adapting to increase access to 
clinical trials, and how to bring the best 
treatments to patients in need. 

Harnessing Real-World Evidence
Taking advantage of real-world evi-

dence will be the main discussion point 

during “Collecting and Using Real-World 
Evidence: Supplementing and Perhaps 
Replacing Clinical Trials,” an Education 
Session on June 3.*

“It is becoming increasingly challeng-
ing to accrue appropriate patients into 
clinical trials,” session Chair Lynne Pen-
berthy, MD, of NCI, said.

In fact, a 2015 study by the Fred 
Hutchinson Cancer Research Center and 
the University of Washington found that 
18% of publicly funded studies failed to 
recruit enough patients.1

“As our knowledge increases, the pa-
tient populations are becoming more 
and more refi ned with more restrictions 

Immune Checkpoint Inhibitors in Lymphoma: 
Practical Applications for the Clinic

Theodora Anagnostou, MD, and 
Stephen M. Ansell, MD, PhD

I
mmune checkpoints are inhibitory 
receptors expressed by immune cells 
that suppress T-cell and other immune 
cell activation in order to maintain pe-

ripheral tolerance and prevent autoim-
munity.1,2 Chronic antigen stimulation 
leads to T-cell exhaustion and upregula-
tion of these inhibitory receptors, partic-
ularly PD-1.3 Immune checkpoint inhib-
itors act by blocking inhibitory receptors 
on immune cells to overcome exhaus-
tion in the tumor microenvironment. 
Nivolumab, a PD-1 inhibitor, was desig-
nated as a breakthrough therapy and re-
ceived accelerated approval4 by the U.S. 
Food and Drug Administration (FDA) in 
2016 for the treatment of refractory/re-
lapsed classic Hodgkin lymphoma (CHL) 
on the basis of objective response rates 
(ORRs) of 87% in an initial phase I trial.5

Subsequently, pembrolizumab was FDA 

approved6 as a result of an ORR of 74% 
in the KEYNOTE-087 trial.7 However, re-
sults are less impressive in non-Hodgkin 
lymphoma (NHL).8 This review will fo-
cus on the responses of different types 
of lymphoma to PD-1 blockade, the as-
sessment of response, and the challenges 
associated with the assessment. 

Classic Hodgkin Lymphoma
Lymph nodes involved by CHL are typ-

ically composed of an extensive immune 
infi ltrate of normal T cells and other im-
mune cells with a small number of ma-
lignant Reed-Sternberg (R-S) cells.9 This 

microenvironment is driven by cyto-
kines produced by R-S cells and receptor-
ligand interactions between R-S cells and 
the infi ltrating immune cells. Despite the 
presence of this immune infi ltrate, the 
malignant cells are not eradicated. Sev-
eral mechanisms increase the expression 
of suppressive ligands, such as PD-L1 and 
PD-L2, on R-S cells and allow them to co-
opt immune checkpoint pathways.10 In 
addition, T cells in the tumor microen-
vironments are functionally exhausted 
and express high levels of PD-1.11 These 
data provide the rationale for targeting 
the PD-1 pathway in order to restore the 

antitumor activity of exhausted T cells in 
the tumor microenvironment. 

Therapies targeting the PD-1/PD-L1 
axis have been very effective in CHL; the 
ORR to nivolumab in the initial phase I 
trial was 87% in heavily pretreated pa-
tients with refractory/relapsed CHL af-
ter autologous stem cell transplantation 
(SCT) or brentuximab vedotin. Most 
responses (70%) were partial responses 
(PRs), and only 17% were complete re-
sponses (CRs).12 The subsequently con-
ducted phase II multicenter trial included 
80 patients with relapsed CHL who had 
experienced progression after allogeneic 
SCT and whose disease either failed or 
relapsed after brentuximab vedotin. The 
ORR was 66% at a mean follow-up time 
of 8.6 months; 58% of responses were 
PRs, and only 9% were CRs.13

Pembrolizumab has provided simi-
lar responses in CHL. Specifi cally, in 
the phase I KEYNOTE-013 trial, the 
ORR was 65%, where 48% had PRs, and 
16% had CRs. Of note, more than two-
thirds of responses lasted longer than 
24 weeks.14 Subsequently, in the phase 
II KEYNOTE-087 trial that included 210 
patients, pembrolizumab was associated 
with an ORR of 69% and a CR of 22%. 
Responses were higher in the cohort of 
patients who had experienced relapse 
after autologous SCT than in the cohort 
of patients whose disease was resistant to 

See Immune Checkpoint Inhibitors, Page 18B
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Too Old for 
Transplant? 
Think Again
Richard J. Lin, MD, PhD; 
Beatriz Korc-Grodzicki, MD, PhD; and 
Sergio A. Giralt, MD

H
ematologic malignancies such 
as non-Hodgkin lymphoma 
(NHL) and multiple myeloma 
are diseases of the elderly with 

a median age of incidence in the 60s 
and 70s, respectively. Both diseases 
are top indications for autologous 
hematopoietic cell transplantation 
(HCT). Similarly, the median age 
of patients diagnosed with acute 
myeloid leukemia (AML) and myelo-
dysplastic syndrome (MDS), which 
are top indications for allogeneic 
HCT, is also in the same age brack-
et.1-3 Older patients with acute leuke-
mias have very poor prognosis, and 
allogeneic HCT may offer them the 

See Too Old for Transplant?, Page 4B
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 ■ Therapies targeting the PD-1/PD-L1 axis have been very effective in classic 
Hodgkin lymphoma.

 ■ Despite several ongoing biomarker studies, there is currently no standard 
marker to predict which patients will respond to immune checkpoint blockade 
in lymphoma.

 ■ PD-1 inhibitors are an emerging therapy for non-Hodgkin lymphoma, but the 
optimal timing for the use of these drugs and the optimal duration of treat-
ment remain unknown.
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Monitoring Opioid Prescription Trends in Palliative Care
“Opioid Prescription Trends Among 
Patients With Cancer Referred to 
Outpatient Palliative Care Over a 
6-Year Period”

Journal: Journal of Oncology Practice
DOI: 10.1200/JOP.2017.024901

Abstract
Purpose: In the United States, opioid 
regulations have become increasingly 
stringent in recent years. Increased 
regulatory scrutiny, in part, is related 
to heightened awareness through lit-
erature and a recent media blitz on the 
opioid prescription epidemic. These 
regulations have the potential to im-
pact prescription trends by health care 
providers. Our objective was to evaluate 
changes in the type and dose of opioid 
prescriptions among patients who are 
referred by oncologists to an outpatient 
palliative care clinic.
Materials and Methods: We reviewed the 
electronic health records of 750 patients 
who were seen as new consultations at 
The University of Texas MD Anderson 
Cancer Center’s outpatient palliative 
care clinic between January 1 and April 
30 each year from 2010 through 2015. 
Data collected included demographics, 
cancer type and stage, symptom assess-
ment, performance status, opioid type, 
and opioid dose defi ned as the morphine 
equivalent daily dose (MEDD).
Results: Median age was 59 years (inter-
quartile range [IQR], 51 to 67), 383 (51%) 
were female, 529 (70%) were white, and 
654 (87%) of patients had advanced can-
cer. In 2010, median MEDD before refer-
ral was 78 mg/d (IQR, 30 to 150); howev-
er, by 2015, the MEDD had progressively 
decreased to 40 mg/d (IQR, 19 to 80; p = 

0.001). Hydrocodone was the most com-
mon opioid prescribed between 2010 
and 2015; however, after its reclassifi ca-
tion as a schedule II opioid in October 
2014, the use of tramadol, a schedule IV 
opioid, increased (p < 0.001). 
Conclusion: During the past several 
years, the MEDD prescribed by referring 
oncologists has decreased. After hydro-
codone reclassifi cation, the use of trama-
dol with less stringent prescription limits 
has increased.

Author Perspective 
Eduardo Bruera, MD, The University of 
Texas MD Anderson Cancer Center

Q: How would you like to see the 
results of your study applied to the 
fi eld of palliative care?

Dr. Bruera: 
Our fi ndings 
show that pa-
tients referred 
to palliative care 
by their oncolo-
gists are receiv-
ing a lower opi-
oid dose, and 
that hydroco-
done is used less 
frequently after 
its reclassifi ca-

tion as a schedule II opioid. Our fi ndings 
suggest an association between concerns 
regarding the opioid crisis and type and 
dose of opioids prescribed for cancer pain.

Q: What about these data surprised 
you?
Dr. Bruera: We were surprised by the 
magnitude of the changes in opioid pre-
scription. The median morphine equiva-

lent opioid dose decreased by about 50% 
in only 6 years, and there was a signifi -
cant increase in the use of several strong 
opioids and an increase in mild non-
schedule II opioids such as tramadol.

Q: Given your results about the 
trend in dose reduction, how might 
studies like yours be used in future 
legislation and/or advocacy?
Dr. Bruera: Our fi ndings suggest that 
oncologists are experiencing barriers to 
opioid prescription for cancer-related 
pain. Among others, some examples 
include risk evaluation and mitigation 
strategy for extended-release and long-
acting opioids issued by the U.S. Food 
and Drug Administration, mandatory 
sharing of prescription data with state-
run prescription drug monitoring pro-
grams, frequent denial of payment by 
insurers, and the request for additional 
information from pharmacies and hos-
pital committees. There are also recom-
mendations for universal screening of 
patients for risk factors for nonmedical 

use of opioids using validated tools.
These measures have an impact on 

the time and resources of oncology clin-
ics, and many clinics may not be able to 
re-engineer their practice to meet these 
requirements. More research is needed 
to better understand which are the main 
barriers and the best way to overcome 
them in daily practice. Our fi ndings sug-
gest that supportive and palliative care 
clinics will receive patients with cancer 
who are requiring opioids earlier and in 
larger numbers in the future. Those clin-
ics are also likely to face increased bur-
den of care.

It will be important for oncology out-
patient programs and supportive and pal-
liative care programs to develop clinical 
pathways to ensure that patients receive 
their starting opioid prescriptions safely 
and effectively, and that those patients 
who present with refractory symptoms 
or elevated risk for nonmedical opioid 
use are referred to the supportive care. 
Our team is currently in the process of 
designing such a study. 

In the Journals

Dr. Eduardo Bruera

Conqueror in Action: Dr. Katherine 
Reeder-Hayes Takes on Breast Cancer 

W
hen a cutting-edge can-
cer tool becomes available, 
minorities such as African 
Americans and older pa-

tients often have less access to it than 
other populations. This is problemat-
ic—especially when those with limited 
access are those who could benefi t the 
most. As a result, public health research-
ers try to study how new tools are used 
within communities and identify ways 
to optimize their use for all populations.

This is exactly what Katherine Reeder-
Hayes, MD, MBA, MSc, is doing thanks 
to ASCO’s Conquer Cancer Foundation 
Career Development Award, supported 
by the Breast Cancer Research Founda-
tion. She and her team at the UNC Line-
berger Comprehensive Cancer Center 
are analyzing the use of gene expression 
profi ling to predict which patients with 
hormone receptor–positive breast can-
cer may benefi t the most from chemo-

therapy; it also 
estimates the 
likelihood of re-
currence. 

A tool like 
this is incred-
ibly valuable; 
it helps doctors 
determine who 
should receive 
chemotherapy 
and reassure pa-
tients who may 
not need chemotherapy treatment. Un-
fortunately, not all patients who should 
receive this test do. Dr. Reeder-Hayes and 
her team are trying to determine why.

“We don’t know who is getting the 
test and who is not getting it in the com-
munity,” Dr. Reeder-Hayes said. “We 
also don’t know whether those decisions 
are being made based on things about 
the patient’s cancer that make sense 

clinically or instead based on fi nancial 
or other characteristics of the patient.”

Specifi cally, Dr. Reeder-Hayes and her 
team are looking for differences in who 
receives the test by race. This is impor-
tant because hormone receptor–positive 
breast cancer in African American wom-
en can be more aggressive than in other 
races. For these women, gene expression 
profi ling could be a key tool for ensuring 
they get the treatment they need.

“I’ve always been interested in what 
happens to the most vulnerable patients 
in our health care system—patients from 
minority groups,  patients who have fewer 
fi nancial resources, and patients who are 
uninsured,” Dr. Reeder-Hayes said. “I’m 
really compelled by the differences I see 
in the cancer experience for those patients 
as opposed to the patients who have the 
best experience with their cancer care and 
who often have the best outcomes.”

Ultimately, Dr. Reeder-Hayes hopes she 

can prove that applying this test broadly 
across populations will improve public 
health outcomes, which will encourage 
decision-makers to use it more often.

“This research project is entirely sup-
ported by my Conquer Cancer grant,” 
Dr. Reeder-Hayes said. “Every person 
who decides to donate helps move for-
ward research like this, which otherwise 
just wouldn’t get done.” 

Dr. Reeder-Hayes’ ASCO Conquer Cancer 
Foundation Career Development Award was 
supported by the Breast Cancer Research 
Foundation.

Dr. Katherine 
Reeder-Hayes NOT AN ASCO MEMBER?

Apply on-site and your fi rst year 
of dues is free.* Bring your badge 
ticket to a Member Services 
Desk to be entered in daily prize 
drawings. Member Services Desks 
are located in Concierge Services, 
the Oncology Professionals Hall, 
and Registration Hall C. 
*Certain conditions and restrictions 
may apply.
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only hope of cure within a narrow win-
dow of opportunity.4,5 However, a study 

of the national claim database revealed 
that only a minority of eligible older 
patients actually undergo either autolo-
gous or allogeneic HCT for a variety of 
reasons.6

There is a growing body of evidence 
that suggests superior outcomes with 
HCT as compared to nontransplant op-
tions for the treatment of hematologic 
malignancies in the older adult,7,8 but the 
factors that infl uence use of HCT in this 
population of patients are not well un-
derstood. Nevertheless, the use of HCT 
has increased in recent years, and a Cen-
ter for International Blood and Marrow 
Transplant Research (CIBMTR) analysis 
revealed that most of the increase had 
been driven by the older patient popula-
tion. In 2015, more than 50% of all au-
tologous HCT occurred in patients older 
than age 60, and 12% of them in patients 
age 70 or older (Fig. 1).9 Similarly, the 
number of allogeneic HCT for patients 
over age 60 continued to rise, reaching 
30% in 2015, and 4.4% of these patients 
were age 70 or older (Fig. 2, 5B).9

There are several possible reasons ac-
counting for the recent increase in the 
use of HCT. First, the development of 
reduced-intensity regimens has allowed 
older and frail patients to undergo HCT, 
which has traditionally been limited to 
younger patients with few, if any, co-
morbidities because of the signifi cant 
toxicities and intense immunosuppres-
sion associated with the high-dose con-
ditioning regimen.10,11 Second, the selec-
tion of appropriate older candidates for 

HCT has improved. The development 
of the HCT-Comorbidity Index (HCT-
CI) with age adjustment demonstrated 
that chronologic age should only be 
treated as one comorbidity point, and, 
as a result, many transplant centers no 
longer have an upper age limit for the 
procedure.6,12 In addition, emerging data 
suggest that the use of comprehensive 
geriatric assessment to identify geriat-
ric defi cits before HCT may improve 
the patient selection process.13 Lastly, 
improved supportive care such as newer 
antimicrobials, optimal management of 
chemotherapy side effects, and better 
treatment of acute and chronic graft-

versus-host disease have all contributed 
to improved outcomes in older adults.14

In this commentary, we provide an over-
view of HCT outcomes in patients age 
70 or older, and we suggest additional 
research priorities to further improve 
outcomes for this patient population.

Key Studies of HCT Exclusively in 
Patients Over Age 70 

In recent years, multiple studies have 
reported outcomes of autologous HCT 
in older adults exclusively over age 70. 
The largest series had more than 50 pa-
tients (Table 1, page 13B). All series in-
corporate patients with either multiple 
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 ■ There is a growing body of 
evidence that suggests superior 
outcomes with hematopoietic cell 
transplantation (HCT) as com-
pared to nontransplant options 
for the treatment of hematologic 
malignancies in older adults, yet a 
minority of eligible patients actu-
ally undergo HCT.

 ■ Emerging data from retrospective 
and registry studies have indicat-
ed signifi cantly increased use of 
autologous and allogeneic HCT in 
patients age 70 or older in the last 
decade, in parallel with advances 
in transplant conditioning regimen 
and improved supportive care.

 ■ The next wave of advances to ex-
pand transplant options for older 
patients likely will come from 
innovative, better-tolerated post-
transplant maintenance strategies, 
timely identifi cation of geriatric 
syndromes, and improved access 
to HCT for older patients.
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Fig. 1. Trends in Autologous HCT by Recipient Ageˆ

ˆTransplants for NHL, Hodgkin disease, and multiple myeloma

Abbreviations: HCT, hematopoietic cell transplantation; NHL, non-Hodgkin lymphoma.
D’Souza A, Zhu X. Current Uses and Outcomes of Hematopoietic Cell Transplantation (HCT): CIBMTR Summary Slides, 2016. 
Available at: cibmtr.org
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We are shaping the future of immuno-oncology by researching innovative therapies 
targeting a wide range of immune cell types across numerous diseases.

We are the forefront of investigating CAR T therapies across multiple targets, including 
BCMA and CD19, while evaluating new ways to leverage the PD-1/PD-L1 pathway and 
many other immunologic approaches.

The safety and efficacy of these agents have not been established.  There 
is no guarantee that these agents will receive health authority approval in 
any country for the uses being investigated.  To learn more about these and 
numerous other immunologic approaches at Celgene, please visit us at our 
booth or go to www.researchoncology.com

myeloma or NHL. Common themes in-
clude a nonrelapse mortality of less than 
5% and comparable or slightly inferior 
treatment outcomes when compared 
to outcomes in younger patients.15-18

Muchtar et al examined 207 consecu-
tive patients with myeloma age 70 or 
older who underwent autologous HCT 
at the Mayo Clinic and compared their 
outcomes with those of a younger co-
hort (1,764 patients age ≤ 70).17 The 
median progression-free survival (PFS) 
and overall survival (OS) were similar for 
both cohorts, despite the fact that full-
dose melphalan conditioning was given 

to 55% of the older patients compared 
with 93% of the younger patients (p < 
0.001). In multivariable analysis, early 
period of transplant (1998-2006) and 
International Staging System stage III 
disease predicted shorter OS. Similarly, 
for patients age 70 or older with NHL, 
the Société Française de Greffe de Moelle 
et de Thérapie Cellulaire group analyzed 
81 consecutive patients who received 
autologous HCT using either BEAM 
(combination carmustine, etoposide, cy-
tarabine, and melphalan) or melphalan 
alone conditioning.18 They found that 
the day-100 and 1-year cumulative inci-

dence of nonrelapse mortality was 5.4% 
and 8.5%, respectively. The median OS 
was 43 months, and the median PFS was 
21 months. The main cause of death 
remained relapse (60%). In multivari-
able analysis, no factors predicted OS, 
although there was a trend of worse OS 
with increased comorbidities. 

Similar to autologous HCT, the use 
of allogeneic HCT for patients age 70 
or older has also increased dramatically 
over the last few years, most probably 
because of the increase of HCT for MDS 
after the Centers for Medicare and Med-
icaid Services approved its payment.19

Two major registry-based studies of allo-
genic HCT took place in patients age 70 
or older (Table 1, 13B).20,21 The European 
Group for Blood and Marrow Transplan-
tation evaluated the outcomes of 313 to-
tal patients age 70 or older, 221 patients 
with MDS, and 92 patients with sec-
ondary AML who underwent allogeneic 
HCT.22 The median age at HCT was 72 
years (range, 70 to 78 years). The cumula-
tive incidence of nonrelapse mortality at 
1 year and relapse at 3 years was 32% and 
28%, respectively, with a 3-year OS rate 
of 34%. Good performance status, de-
termined by the Karnofsky Performance 
Status (KPS) Scale, and recipients’ sero-
negativity for cytomegalovirus was as-
sociated with improved 3-year estimated 
OS in multivariate analysis. Condition-
ing intensity did not impact survival. 

A similar, but much larger, regis-
try study was performed in the United 
States using the CIBMTR registry.23 A 

total of 1,106 patients age 70 or older 
underwent HCT for hematologic ma-
lignancies across 103 transplant centers 
from 2000-2013. The authors found that 
the number and proportion of allogeneic 
HCT performed in this population rose 
markedly over the past decade, account-
ing for 0.1% (fi ve patients) of transplants 
in 2000 to 3.85% (298 patients) in 2013. 
AML and MDS represented the most 
common disease indications. Two-year 
OS and PFS signifi cantly improved over 
time (OS, 26% in 2000-2007 to 39% in 
2008-2013, p < 0.001; PFS, 22% in 2000-
2007 to 32% in 2008-2013, p = 0.003). 
Two-year nonrelapse mortality ranged 
from 33% to 35% and was unchanged 
over time. Multivariable analysis of OS 
for the cohort from the more recent pe-
riod (2008-2013) revealed that higher 
comorbidity by HCT-CI (≥ 3, HR 1.27; p 
= 0.006), umbilical cord blood graft (HR 
1.97; p = 0.0002), and myeloablative 
conditioning (HR 1.61; p = 0.0002) were 
adverse predictors of OS. The authors 
concluded that selected patients age 70 
or older with hematologic malignancies 
should be considered for allogeneic HCT 
with curative intent, especially if they 
have good performance status and low 
comorbidities.

Future Directions
In summary, emerging data from ret-

rospective and registry studies have indi-
cated signifi cantly increased use of autol-
ogous and allogeneic HCT in patients age 

See Too Old for Transplant?, Page 13B

Fig. 2. Trends in Allogeneic HCT by Recipient Ageˆ

ˆTransplants for AML, ALL, NHL, Hodgkin disease, and multiple myeloma

Abbreviations: HCT, hematopoietic cell transplantation; AML, acute myeloid leukemia; ALL, acute 
lymphoblastic leukemia; NHL, non-Hodgkin lymphoma.

D’Souza A, Zhu X. Current Uses and Outcomes of Hematopoietic Cell Transplantation (HCT): CIBMTR Summary Slides, 2016. 
Available at: cibmtr.org
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Telemedicine: An Underused, Accessible Resource for Cancer Care 

Gleneara E. Bates, LMSW; Jadmin L. Mostel, 
BSm; and Robert N. Taub, MD, PhD, FACP

C
ancer care for patients is a uni-
versal right; however, patient 
care is continually challenged by 
changing government policies, 

socioeconomic gaps, and the inabil-
ity to enact facilitated collaboration be-
tween medical professionals. With the 
withering of the Affordable Care Act, it 
becomes clear that cancer care improve-
ments will not be generated by the re-
allocation between resource-limited 
government agencies or between forced 
cooperation within rival insurance com-
panies. This is especially true for outly-
ing low-income communities, which 
are continually challenged by the lack 
of fi nancial resources and discontinued 
government aid for medical care. Thus, 
a divide is created between those who 
are and are not able to deploy resources 
for obtaining adequate medical care. 

Telemedicine (or telehealth) is the use 
of technology to overcome the barriers 
of cost and distance to the provision of 
optimal care. Telemedicine permits data 

to be exchanged in real time between 
patients, physicians, and specialists; 
this creates heightened data mobility, 
leading to more effi cient medical treat-
ment with reduced extraneous costs for 
patients. The need for telemedicine is 
great—not just for reliable long-distance 
interpretations of pathology slides, im-
aging studies, and laboratory tests, but 
also for real-time personalized virtual 
home visits during initial treatments 
and cognitive supportive care during 
lengthy cancer survivorships. 

An important advantage of telemedi-
cine is the opportunity for mobile col-
laboration between experts at different 
institutions, remote drug administration 

oversight, and new opportunities for 
group instruction by experts. Risks of em-
ploying telemedicine include the need 
for additional technical training of per-
sonnel, more cumbersome and lengthy 
documented consultations, possible loss 
of protected health information, and 
the absence of direct professional con-
tact. However, as the cost of digital com-
munication equipment decreases while 
technological capabilities increase expo-
nentially, the advantages of telemedicine 
will begin to outweigh these risks. 

For example, in a 2016 Journal of Oncol-
ogy Practice report, authors addressed the 
potential shortage of oncologists over the 
next decade, highlighting the limitations 

patients with cancer will face in accessing 
specialists.1 The triumph of telemedicine 
will include ready access to specialists 
regardless of physical distance. The Ex-
panding Capacity for Health Outcomes 
(ECHO) Act, unanimously passed by 
Congress in 2016, hopes to increase ac-
cess to specialized health care in rural and 
underserved areas. Project ECHO from 
the University of New Mexico School of 
Medicine has successfully integrated a re-
mote care platform connecting local cli-
nicians together with specialist teams at 
academic medical centers in weekly virtu-
al, or teleECHO, clinics.2 With more than 
130 participating centers, Project ECHO 
has expanded quality care to more than 
6,000 patients living with hepatitis C 
since 2003. However, this effort is distinct 
from telemedicine per se, and the costs in 
specialist time, duplicative multi-institu-
tional record keeping, and coordination 
may be unaffordable for the 15% of 17 
million estimated U.S. survivors of cancer 
living in physician-scarce locations. 3

The Connect2HealthFCC task force 
of the Federal Communications Com-
mission, the National Cancer Institute, 
and the University of Kentucky Markey 
Cancer Center have announced their col-
laboration in the L.A.U.N.C.H. project 
(Linking and Amplifying User-centered 

 ■ Telemedicine permits data to be exchanged in real time between patients, 
physicians, and specialists.

 ■ Telemedicine allows for mobile collaboration between experts at different 
institutions, remote drug administration oversight, and new opportunities for 
group instruction by experts.

 ■ Millions of cancer survivors and newly diagnosed patients will benefi t greatly 
from an integrated patient-centered telemedicine platform that will reduce 
the gaps of socioeconomic challenges associated with receiving adequate 
patient care.
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See Telemedicine, Page 28B
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Are All Stage III Colon Cancers Created Equal, 
and What Matters Most: Value or the P Value? 

Mohamed E. Salem, MD; Qian Shi, PhD; 
Aimery de Gramont, MD, PhD; Thierry André, 
MD; and Axel Grothey, MD

5
-fl uorouracil (5-FU) plus levami-
sole, given for 12 months follow-
ing surgery, was the fi rst regimen 
to show benefi t in the adjuvant set-

ting for patients with colon cancer when 
the intergroup trial INT-0035 demon-
strated a signifi cant reduction (33%) in 
the risk of death in patients with Dukes 
C (stage III) colon cancer.1 Subsequent 

studies showed improvement in over-
all survival (OS) following therapy with 
5-FU plus leucovorin given for 6 months 
instead of 12 months, which then be-
came the new standard of care.2-4

However, in continued efforts by in-
vestigators to reduce treatment toxici-
ties, Chau et al explored a shorter dura-
tion of adjuvant 5-FU treatment.5 They 
found that a 12-week protracted venous 
infusion (PVI) of 5-FU produced similar 
effi cacy to 6 months of bolus treatment 
with 5-FU plus leucovorin. Five-year 
relapse-free survival was 73.3% with PVI 
5-FU compared with 66.7% with bolus 
5-FU/leucovorin (HR 0.8; p = 0.10), and 
5-year OS was 75.7% compared with 
71.5% (HR 0.79; p = 0.083). Additionally, 

reduced incidences of toxicity and better 
short-term quality of life were observed 
following 12 weeks of PVI 5-FU. These 
fi ndings led the authors to conclude 
that the probability of 12 weeks of PVI 
5-FU being inferior to 6 months of bolus 
5-FU/leucovorin was extremely low (p 
< 0.005), and shorter-duration adjuvant 
treatment for metastatic colorectal can-
cer (mCRC) should be explored further.

MOSAIC Trial Results
In the 1990s, the proven effi cacy of 

5-FU plus leucovorin combined with ox-
aliplatin (FOLFOX) in mCRC led to the 
introduction of FOLFOX in the adjuvant 
setting. The MOSAIC trial randomly as-
signed 2,246 patients with stage II (40%) 

or stage III (60%) colon cancer to receive 
5-FU plus leucovorin (LV5FU2; control 
arm) or FOLFOX4 (treatment arm) for 
6 months. The primary endpoint of the 
study was disease-free survival (DFS).6

FOLFOX for the treatment of early-
stage colon cancer led to signifi cant 
DFS and OS benefi ts. The 3-year DFS 
was 78.2% in the FOLFOX4 group com-
pared with 72.9% in the control group 
(p = 0.002). In addition to the MOSAIC 
trial, two other studies confi rmed 3-year 
DFS benefi ts following FOLFOX or 
capecitabine compared with 5-FU plus 
leucovorin (CAPOX).7,8

The fi rst updated analysis of the MO-
SAIC trial was carried out at a median fol-
low-up time of 81.9 months. The 5-year 
DFS rate was 73.3% in the FOLFOX4 arm 
compared with 67.4% in the control 
arm (HR 0.80, 95% CI [0.68, 0.93]; p = 0 
.003). Six-year OS rates were signifi cantly 
higher in the FOLFOX4 arm (79%) than 
in the control arm (76%; HR 0.84; p = 
0.046), and in those with stage III disease 
(73% vs. 69%, HR 0.80; p = 0.023).9 The 
OS benefi t of adding oxaliplatin to adju-
vant chemotherapy regimens, which in-
creased over time, was confi rmed at sec-
ond updated analysis at 10 years.10

In 2004, based on results from the 
MOSAIC and other trials similarly show-
ing DFS and OS benefi ts from added ox-
aliplatin, 6-month treatment with FOLF-
OX (or CAPOX) regimens became the 
standard of care for patients with stage 
III colon cancer.

Peripheral neuropathy
In the safety analysis of the MOSAIC 

trial, the main concern regarding the 

 ■ In the safety analysis of the MOSAIC trial, the main concern regarding the use of oxaliplatin was peripheral neuropathy. 
 ■ Although evidence of peripheral neuropathy among patients dissipated during the post-treatment follow-up period, at 
48 months post-treatment, grade 1, 2, and 3 peripheral neuropathy were observed in 11.9%, 2.8%, and 0.7% of the 
patients examined, underscoring the signifi cant problem of long-lasting cumulative effects of oxaliplatin.

 ■ In unremitting efforts to decrease this risk of oxaliplatin-induced peripheral neuropathy, researchers studied whether 
3 months of adjuvant FOLFOX or CAPOX is noninferior to 6 months of adjuvant therapy, while leading to less toxicity, 
particularly peripheral neuropathy.

 ■ The interplay of treatment regimen, patient risk, and treatment duration when it comes to disease-free survival predictions 
highlights the need for individualized adjuvant therapy for patients with stage III disease in practice.

 ■ It is evident that not all patients with stage III colon cancer are created equal; different patients have different risks of relapse.
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See Stage III Colon Cancers, Page 20B
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”I’m ready to do 
what it takes.”

”We have some 
unfinished business.”

”Whatever’s next, 
I want to be all in.”

INDICATION
CYRAMZA as a single agent, or in combination with paclitaxel, is indicated 
for the treatment of patients with advanced or metastatic gastric or 
gastroesophageal junction adenocarcinoma with disease progression on 
or after prior fluoropyrimidine- or platinum-containing chemotherapy.

METASTATIC GASTRIC OR GEJ ADENOCARCINOMA

INDICATION
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 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.

METASTATIC NON-SMALL CELL LUNG CANCER

INDICATION
CYRAMZA, in combination with FOLFIRI (irinotecan, folinic acid, and  
5-fluorouracil), is indicated for the treatment of patients with metastatic 
colorectal cancer (mCRC) with disease progression on or after prior 
therapy with bevacizumab, oxaliplatin, and a fluoropyrimidine.

METASTATIC COLORECTAL CANCER
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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 
•  In study 1, which evaluated CYRAMZA as a single agent in advanced gastric cancer, the incidence of severe bleeding was 3.4% for CYRAMZA and 

2.6% for placebo. In study 2, which evaluated CYRAMZA plus paclitaxel in advanced gastric cancer, the incidence of severe bleeding was 4.3% 
for CYRAMZA plus paclitaxel and 2.4% for placebo plus paclitaxel. Patients with gastric cancer receiving nonsteroidal 
anti-inflammatory drugs (NSAIDs) were excluded from enrollment in studies 1 and 2. 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. In 
study 4, which evaluated CYRAMZA plus FOLFIRI in metastatic colorectal cancer, 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 (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 as a single agent (8%) as compared to placebo (3%), in 

patients receiving CYRAMZA plus paclitaxel (15%) as compared to placebo plus paclitaxel (3%), and 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%). 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. 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
•  Four of 570 patients (0.7%) who received CYRAMZA as a single agent in advanced gastric cancer clinical trials experienced gastrointestinal 

perforation. In study 2, the incidence of gastrointestinal perforation was 1.2% for CYRAMZA plus paclitaxel as compared to 0.3% for placebo plus 
paclitaxel. In study 3, the incidence of gastrointestinal perforation was 1% for CYRAMZA plus docetaxel as compared to 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
•  CYRAMZA has not been studied in patients with serious or nonhealing wounds. CYRAMZA 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. 

Reversible Posterior Leukoencephalopathy Syndrome (RPLS)
•  RPLS has been reported at a rate of <0.1% in clinical studies with CYRAMZA. 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 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. 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 least 3 months after the last dose of CYRAMZA. 

Most Common Adverse Reactions—Single Agent
•  The most commonly reported adverse reactions (all grades; grade 3/4) occurring in ≥5% of patients receiving CYRAMZA and ≥2% higher than 

placebo in study 1 were hypertension (16% vs 8%; 8% vs 3%), diarrhea (14% vs 9%; 1% vs 2%), headache (9% vs 3%; 0% vs 0%), and 
hyponatremia (6% vs 2%; 3% vs 1%). 

•  The most common serious adverse events with CYRAMZA in study 1 were anemia (3.8%) and intestinal obstruction (2.1%). Red blood cell 
transfusions were given to 11% of CYRAMZA-treated patients vs 8.7% of patients who received placebo.

•  Clinically relevant adverse reactions reported in ≥1% and <5% of CYRAMZA-treated patients vs placebo in study 1 were: neutropenia (4.7% vs 
0.9%), epistaxis (4.7% vs 0.9%), rash (4.2% vs 1.7%), intestinal obstruction (2.1% vs 0%), and arterial thromboembolic events (1.7% vs 0%).

•  Across clinical trials of CYRAMZA administered as a single agent, clinically relevant adverse reactions (including grade ≥3) reported in 
CYRAMZA-treated patients included proteinuria, gastrointestinal perforation, and infusion-related reactions. In study 1, according to laboratory 
assessment, 8% of CYRAMZA-treated patients developed proteinuria vs 3% of placebo-treated patients. Two patients discontinued CYRAMZA due 
to proteinuria. The rate of gastrointestinal perforation in study 1 was 0.8% and the rate of infusion-related reactions was 0.4%.

Most Common Adverse Reactions—Combination With Paclitaxel
•  The most commonly reported adverse reactions (all grades; grade 3/4) occurring in ≥5% of patients receiving CYRAMZA plus paclitaxel and 
≥2% higher than placebo plus paclitaxel in study 2 were fatigue/asthenia (57% vs 44%; 12% vs 6%), neutropenia (54% vs 31%; 41% vs 19%), 
diarrhea (32% vs 23%; 4% vs 2%), epistaxis (31% vs 7%; 0% vs 0%), hypertension (25% vs 6%; 15% vs 3%), peripheral edema (25% vs 14%; 
2% vs 1%), stomatitis (20% vs 7%; 1% vs 1%), proteinuria (17% vs 6%; 1% vs 0%), thrombocytopenia (13% vs 6%; 2% vs 2%), 
hypoalbuminemia (11% vs 5%; 1% vs 1%), and gastrointestinal hemorrhage events (10% vs 6%; 4% vs 2%).

•   The most common serious adverse events with CYRAMZA plus paclitaxel in study 2 were neutropenia (3.7%) and febrile neutropenia (2.4%); 
19% of patients treated with CYRAMZA plus paclitaxel received granulocyte colony-stimulating factors.

•  Adverse reactions resulting in discontinuation of any component of the CYRAMZA plus paclitaxel combination in 2% or more patients in study 2 
were neutropenia (4%) and thrombocytopenia (3%).

•  Clinically relevant adverse reactions reported in ≥1% and <5% of the CYRAMZA plus paclitaxel-treated patients in study 2 were sepsis (3.1% for 
CYRAMZA plus paclitaxel vs 1.8% for placebo plus paclitaxel) and gastrointestinal perforations (1.2% for CYRAMZA plus paclitaxel vs 0.3% for 
placebo plus paclitaxel).

Most Common Adverse Reactions—Combination With Docetaxel
•  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 in study 3 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).

Most Common Adverse Reactions—Combination With FOLFIRI
•  The most commonly reported adverse reactions (all grades; grade 3/4) occurring in ≥5% of patients receiving CYRAMZA plus FOLFIRI and 
≥2% higher than placebo plus FOLFIRI in study 4 were diarrhea (60% vs 51%; 11% vs 10%), neutropenia (59% vs 46%; 38% vs 23%), decreased 
appetite (37% vs 27%; 2% vs 2%), epistaxis (33% vs 15%; 0% vs 0%), stomatitis (31% vs 21%; 4% vs 2%), thrombocytopenia (28% vs 14%; 
3% vs <1%), hypertension (26% vs 9%; 11% vs 3%), peripheral edema (20% vs 9%; <1% vs 0%), proteinuria (17% vs 5%; 3% vs <1%), 
palmar-plantar erythrodysesthesia syndrome (13% vs 5%; 1% vs <1%), gastrointestinal hemorrhage events (12% vs 7%; 2% vs 1%), 
hypoalbuminemia (6% vs 2%; 1% vs 0%). Twenty percent of patients treated with CYRAMZA plus FOLFIRI received granulocyte colony-
stimulating factors.

•  The most common serious adverse events with CYRAMZA plus FOLFIRI were diarrhea (3.6%), intestinal obstruction (3.0%), and febrile 
neutropenia (2.8%).

•  Treatment discontinuation of any study drug due to adverse reactions occurred more frequently in CYRAMZA plus FOLFIRI-treated patients (29%) 
than in placebo plus FOLFIRI-treated patients (13%). The most common adverse reactions leading to discontinuation of any component of 
CYRAMZA plus FOLFIRI as compared to placebo plus FOLFIRI were neutropenia (12.5% versus 5.3%) and thrombocytopenia (4.2% versus 0.8%). 
The most common adverse reactions leading to treatment discontinuation of CYRAMZA were proteinuria (1.5%) and gastrointestinal perforation (1.7%).

•  Clinically relevant adverse reactions reported in ≥1% and <5% of CYRAMZA plus FOLFIRI-treated patients in study 4 consisted of gastrointestinal 
perforation (1.7% CYRAMZA plus FOLFIRI versus 0.6% for placebo plus FOLFIRI).

•  Thyroid-stimulating hormone (TSH) was evaluated in 224 patients (115 CYRAMZA plus FOLFIRI-treated patients and 109 placebo 
plus FOLFIRI-treated patients) with normal baseline TSH levels. Increased TSH was observed in 53 (46%) patients treated with CYRAMZA plus 
FOLFIRI compared with 4 (4%) patients treated with placebo plus FOLFIRI.

Drug Interactions
•  No pharmacokinetic interactions were observed between ramucirumab and paclitaxel, between ramucirumab and docetaxel, or between 

ramucirumab and irinotecan or its active metabolite, SN-38.

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 pediatric 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 Warning for hemorrhage, 
gastrointestinal perforation, and impaired wound healing, on adjacent pages.
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CYRAMZA® (ramucirumab) injection
BRIEF SUMMARY: 
For complete safety, please consult the full Prescribing Information.

INDICATIONS AND USAGE
Gastric Cancer
CYRAMZA as a single agent, or in combination with paclitaxel, is indicated for the treatment of patients with advanced or metastatic, gastric or gastro-esophageal junction 
adenocarcinoma with disease progression on or after prior fluoropyrimidine- or platinum-containing chemotherapy.

Non-Small Cell Lung Cancer
CYRAMZA in combination with docetaxel, is indicated for treatment of metastatic non-small cell lung cancer 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.

Colorectal Cancer
CYRAMZA in combination with FOLFIRI (irinotecan, folinic acid, and 5-fluorouracil), is indicated for the treatment of metastatic colorectal cancer with disease progression on or after 
prior therapy with bevacizumab, oxaliplatin, and a fluoropyrimidine.

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 nonsteroidal 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, 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 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 
Reversible Posterior Leukoencephalopathy Syndrome (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 least 3 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.

Gastric Cancer
Safety data are presented from two randomized, placebo controlled clinical trials in which patients received CYRAMZA: Study 1, a randomized (2:1), double-blind, clinical trial in which 
351 patients received either CYRAMZA 8 mg/kg intravenously every two weeks or placebo every two weeks and Study 2, a double-blind, randomized (1:1) clinical trial in which 656 
patients received paclitaxel 80 mg/m2 on days 1, 8, and 15 of each 28-day cycle plus either CYRAMZA 8 mg/kg intravenously every two weeks or placebo every two weeks. Both trials 
excluded patients with Eastern Cooperative Oncology Group (ECOG) performance status (PS) of 2 or greater, uncontrolled hypertension, major surgery within 28 days, or patients 
receiving chronic anti-platelet therapy other than once daily aspirin. Study 1 excluded patients with bilirubin ≥1.5 mg/dL and Study 2 excluded patients with bilirubin >1.5 times the 
upper limit of normal.
CYRAMZA Administered as a Single Agent 
Among 236 patients who received CYRAMZA (safety population) in Study 1, median age was 60 years, 28% were women, 76% were White, and 16% were Asian. Patients in Study 1 
received a median of 4 doses of CYRAMZA; the median duration of exposure was 8 weeks, and 32 (14% of 236) patients received CYRAMZA for at least six months.
In Study 1, the most common adverse reactions (all grades) observed in CYRAMZA-treated patients at a rate of ≥10% and ≥2% higher than placebo were hypertension and diarrhea. 
The most common serious adverse events with CYRAMZA were anemia (3.8%) and intestinal obstruction (2.1%). Red blood cell transfusions were given to 11% of CYRAMZA-treated 
patients versus 8.7% of patients who received placebo.
Table 1 provides the frequency and severity of adverse reactions in Study 1.

Table 1: Adverse Reactions Occurring at Incidence Rate ≥5% and a ≥2% Difference Between Arms in Patients Receiving CYRAMZA in Study 1

Clinically relevant adverse reactions reported in ≥1% and <5% of CYRAMZA-treated patients in Study 1 were: neutropenia (4.7% CYRAMZA versus 0.9% placebo), epistaxis (4.7% 
CYRAMZA versus 0.9% placebo), rash (4.2% CYRAMZA versus 1.7% placebo), intestinal obstruction (2.1% CYRAMZA versus 0% placebo), and arterial thromboembolic events (1.7% 
CYRAMZA versus 0% placebo). 
Across clinical trials of CYRAMZA administered as a single agent, clinically relevant adverse reactions (including Grade ≥3) reported in CYRAMZA-treated patients included proteinuria, 
gastrointestinal perforation, and infusion-related reactions. In Study 1, according to laboratory assessment, 8% of CYRAMZA-treated patients developed proteinuria versus 3% of 
placebo-treated patients. Two patients discontinued CYRAMZA due to proteinuria. The rate of gastrointestinal perforation in Study 1 was 0.8% and the rate of infusion-related 
reactions was 0.4%.
CYRAMZA Administered in Combination with Paclitaxel 
Among 327 patients who received CYRAMZA (safety population) in Study 2, median age was 61 years, 31% were women, 63% were White, and 33% were Asian. Patients in Study 2 
received a median of 9 doses of CYRAMZA; the median duration of exposure was 18 weeks, and 93 (28% of 327) patients received CYRAMZA for at least six months.
In Study 2, the most common adverse reactions (all grades) observed in patients treated with CYRAMZA plus paclitaxel at a rate of ≥30% and ≥2% higher than placebo plus 
paclitaxel were fatigue, neutropenia, diarrhea, and epistaxis. The most common serious adverse events with CYRAMZA plus paclitaxel were neutropenia (3.7%) and febrile neutropenia 
(2.4%); 19% of patients treated with CYRAMZA plus paclitaxel received granulocyte colony-stimulating factors. Adverse reactions resulting in discontinuation of any component of the 
CYRAMZA plus paclitaxel combination in 2% or more patients in Study 2 were neutropenia (4%) and thrombocytopenia (3%). 
Table 2 provides the frequency and severity of adverse reactions in Study 2.

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

Clinically relevant adverse reactions reported in ≥1% and <5% of the CYRAMZA plus paclitaxel treated patients in Study 2 were sepsis (3.1% CYRAMZA plus paclitaxel versus 1.8% 
placebo plus paclitaxel) and gastrointestinal perforations (1.2% CYRAMZA plus paclitaxel versus 0.3% for placebo plus paclitaxel).

Non-Small Cell Lung Cancer
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 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 3 provides the frequency and severity of adverse reactions in Study 3. 

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.

Hypoalbuminemia



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

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).

Colorectal Cancer
CYRAMZA Administered in Combination with FOLFIRI
Study 4 was a multinational, randomized, double-blind study conducted in patients with metastatic colorectal cancer with disease progression on or after therapy with 
bevacizumab, oxaliplatin, and a fluoropyrimidine. Patients received either CYRAMZA 8 mg/kg intravenously plus FOLFIRI intravenously every 2 weeks or placebo plus FOLFIRI 
intravenously every 2 weeks. 
Study 4 excluded patients with an ECOG PS of 2 or greater, uncontrolled hypertension, major surgery within 28 days, and those who experienced any of the following during 
first-line therapy with a bevacizumab-containing regimen: an arterial thrombotic/thromboembolic event; Grade 4 hypertension; Grade 3 proteinuria; a Grade 3-4 bleeding 
event; or bowel perforation. 
Demographics and baseline characteristics for the treated population were similar between treatment arms (n=1057). Median age was 62 years; 57% of patients were men; 
76% were White and 20% were Asian; 48% had ECOG PS 0. 
The data described in this section reflect exposure to CYRAMZA plus FOLFIRI in 529 patients in Study 4. Patients received a median of 8 doses (range 1-68) of CYRAMZA; the 
median duration of exposure was 4.4 months, and 169 (32% of 529) patients received CYRAMZA for at least six months. The most common adverse reactions (all grades) 
observed in CYRAMZA plus FOLFIRI-treated patients at a rate of ≥30% and ≥2% higher than placebo plus FOLFIRI were diarrhea, neutropenia, decreased appetite, epistaxis, 
and stomatitis. Twenty percent of patients treated with CYRAMZA plus FOLFIRI received granulocyte colony-stimulating factors. Treatment discontinuation of any study drug 
due to adverse reactions occurred more frequently in CYRAMZA plus FOLFIRI-treated patients (29%) than in placebo plus FOLFIRI-treated patients (13%). 
The most common adverse reactions leading to discontinuation of any component of CYRAMZA plus FOLFIRI as compared to placebo plus FOLFIRI, were neutropenia (12.5% 
versus 5.3%) and thrombocytopenia (4.2% versus 0.8%). The most common adverse reactions leading to treatment discontinuation of CYRAMZA were proteinuria (1.5%) and 
gastrointestinal perforation (1.7%). 
The most common serious adverse events with CYRAMZA plus FOLFIRI were diarrhea (3.6%), intestinal obstruction (3.0%), and febrile neutropenia (2.8%). 
Table 4 provides the frequency and severity of adverse reactions in Study 4.

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

aIncludes 3 patients with nephrotic syndrome in the CYRAMZA plus FOLFIRI treatment group.

Clinically relevant adverse reactions reported in ≥1% and <5% of CYRAMZA plus FOLFIRI-treated patients in Study 4 consisted of gastrointestinal perforation (1.7% CYRAMZA plus 
FOLFIRI versus 0.6% for placebo plus FOLFIRI). 
Thyroid stimulating hormone (TSH) levels were evaluated in 224 patients (115 CYRAMZA plus FOLFIRI-treated patients and 109 placebo plus FOLFIRI-treated patients) with normal 
baseline TSH levels. Patients underwent periodic TSH laboratory assessments until 30 days after the last dose of study treatment. Increased TSH levels were observed in 53 (46%) 
patients treated with CYRAMZA plus FOLFIRI compared with 4 (4%) patients treated with placebo plus FOLFIRI.

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 interactions were observed between ramucirumab and paclitaxel, between ramucirumab and docetaxel, or between ramucirumab and irinotecan or its active 
metabolite, SN-38.

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).
Of the 529 patients who received CYRAMZA plus FOLFIRI in Study 4, 209 (40%) were 65 and over, while 51 (10%) were 75 and over. Overall, no differences in safety or effectiveness 
were observed between these subjects and younger subjects. 

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.

DOSAGE AND ADMINISTRATION 
Do not administer CYRAMZA as an intravenous push or bolus.
Recommended Dose and Schedule
Gastric Cancer
The recommended dose of CYRAMZA either as a single agent or in combination with weekly paclitaxel is 8 mg/kg every 2 weeks administered as an intravenous infusion over 60 
minutes. Continue CYRAMZA until disease progression or unacceptable toxicity. When given in combination, administer CYRAMZA prior to administration of paclitaxel.
Non-Small Cell Lung Cancer
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.
Colorectal Cancer
The recommended dose of CYRAMZA is 8 mg/kg every 2 weeks administered by intravenous infusion over 60 minutes prior to FOLFIRI administration. Continue CYRAMZA until disease 
progression or unacceptable toxicity.
Premedication
Prior to each CYRAMZA infusion, premedicate all patients with an intravenous histamine H

1
 antagonist (e.g., diphenhydramine hydrochloride). 

For patients who have experienced a Grade 1 or 2 infusion-related 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 (see Table 5) 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 (see Table 5) 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.

Table 5: CYRAMZA Dose Reductions for Proteinuria

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 paclitaxel, docetaxel, or the components of FOLFIRI, refer to the current 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 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.
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70 or older in the last decade, in parallel 
with advances in transplant conditioning 
regimen and improved supportive care. 
Although survival results are approach-
ing those achieved in younger patient 
populations, there still is a signifi cant 
risk of transplant-associated morbidity 
and disease recurrence. Importantly, age 
alone should no longer be considered an 
absolute barrier to HCT. The next wave of 
advances to expand transplant options 
for older patients likely will come from 
innovative, better-tolerated post-trans-
plant maintenance strategies, and timely 
identifi cation of geriatric syndromes and 
intervention to overcome those age-
related defi cits, because further dose es-
calation of the conditioning regimen is 
unlikely to improve outcomes without 
increasing toxicities in older patients.1,24

Likewise, a concerted effort is also un-
derway to design and implement stud-
ies looking at ways to reduce transplant 
morbidity and mortality through novel 
strategies such as cytokine blockade or 
graft engineering. 

Additionally, the concept of compre-
hensive geriatric assessment should be 
taken one step further to include not 
only assessment of geriatric syndromes 
but also management of potentially re-
versible conditions. Incorporation of 
frailty measurement, defi ned by the ac-
cumulation of geriatric defi cits, in pre-
HCT assessments may add to the pre-
dictive ability of existing tools such as 
HCT-CI and KPS and allow the design of 
targeted interventions both prior to and 
following HCT.25 Early interventions may 
allow older patients, who could poten-
tially benefi t from HCT, to actually pro-
ceed to HCT.

An equally important issue is the access 
to HCT for older patients. Studies have 
shown that older age is associated with 
a lower chance of undergoing allogeneic 
or autologous HCT, resulting in only a 
minority of older patients actually ben-
efi ting from them. Costa et al used Sur-
veillance, Epidemiology, and End Results 
data and CIBMTR data to demonstrate 
that patients over age 65 had less than 
a 25% likelihood of receiving an autolo-
gous HCT.26 In addition, physician referral 
bias probably plays a role in this disparity 

as to who receives an allograft, as shown 
by the results of a survey conducted by 
Pidala et al, who found that physician 
(perception of HCT risks), system (insur-
ance coverage), and patient (age, social 
support, and comorbid illness) factors 
were strongly endorsed by respondents as 
important determinants of their HCT re-
ferral practices.27 Similarly, Mitchell et al 
showed that advanced age was a predic-
tor of not receiving an HCT for patients 
with leukemia or lymphoma.28

At our own institution, Getta et al in-
vestigated transplant use among a cohort 
of 362 unselected patients with MDS and 
found that 81% were potentially eligible 

for transplantation, but only 65% were 
referred and 33% were transplanted. Ad-
vanced age (65 and over) was a major 
factor for lower likelihood of undergoing 
transplantation in a multivariate analy-
sis.29 Other causes for not proceeding to 
HCT have been reviewed by Majhail et 
al6 (Table 2). 

In conclusion, although many older 
patients are not appropriate candidates 
for HCT, many fi t older patients are not 
being referred in a timely manner to HCT 
centers either because of patient or phy-
sician biases or lack of access to an HCT 
center. Socioeconomic barriers for older 
patients may be different than younger 
patients and should be explored, partic-
ularly the need for caregivers to provide 
care for an older partner and its associ-
ated stress.30
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Table 1. Selected Studies of HCT Exclusively for Patients Over Age 70 

Study Disease/Study Design Pts OS PFS Nonrelapse Mortality  Comments
Badros A, et al15 Myeloma ASCT 

(Retrospective)
70 31% (3 yr) 20% (3 yr) Higher in Mel200 (16%) 

vs. Mel140 (2%), p = 0.05
Predictor of superior PFS and OS: 
Prior chemotherapy > 12 m

Bashir Q, et al16 Myeloma ASCT 
(Retrospective)

84 67% (5 yr) 27% (5 yr) 3% (100 d) Predictors of superior PFS and OS: 
Remission at the time of ASCT

Muchtar E, et al17 Myeloma ASCT
(Retrospective case-control)

207 6.1 yr vs. 
7.8 yr (NS)

33.5 m vs. 
33.8 m (NS)

1% (100 d) Predictors of shorter OS: Early 
transplant period (1998-2006) 
and ISS III

Hermet E, et al18 NHL ASCT (Retrospective) 81 Median 43 m 61% (1 yr);
Median 21 m

5.4% (100 d);
8.5% (1 yr)

No signifi cant predictor of OS

Brunner AM, 
et al20

Various allograft
(Retrospective)

54 39% (2 yr) 39% (2 yr) 5.6% (2 yr) No multivariate analysis 
reported

Haen SP, et al21 Various allograft
(Retrospective)

56 Median 18 m;
42.8% (3 yr)

Median 8.4 m;
39.5% (3 yr)

9.3% (100 d);
18.1% (2 yr)

No multivariate analysis 
reported

Heidenreich S, 
et al22

MDS/secondary AML 
allograft (EBMT registry)

313 34% (3 yr) 72% (3 yr) 32% (1 yr) Predictor of superior OS:
Karnofsky Performance Status 
and CMV recipient

Muffl y L, et al23 Various allograft
(CIBMTR registry)

1,106 39% (2 yr) 32% (2 yr) 35% (2 yr) Predictors of shorter OS: High 
HCT-CI, cord blood graft, and 
myeloablative conditioning

Abbreviations: HCT, hematopoietic stem cell transplant; Pts, patients; OS, overall survival; PFS, progression-free survival; ASCT, autologous stem cell trans-
plant; yr, years; m, months; d, days; NS, not signifi cant; ISS, International Staging System; NHL, non-Hodgkin lymphoma; MDS, myelodysplastic syndrome; 
AML, acute myelogenous leukemia; EBMT, European Group for Blood and Marrow Transplantation; CMV, cytomegalovirus; CIBMTR, Center for International 
Blood and Marrow Transplant Research; HCT-CI, Hematopoietic Cell Transplant-Comorbidity Index. 

Table 2. Barriers to HCT Access 
for Older Patients

• Lack of donors for certain ethnic groups of 
older patients

• Limited numbers of transplant physicians 
and transplant centers

• Physician biases against referring older 
patients

• Insurance coverage

• Need for caregivers

• Novel agents and changing landscapes of 
many hematologic malignancies

• Patient/family/cultural attitude

Abbreviation: HCT, hematopoietic cell transplant.
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2018 Gastrointestinal Cancers Symposium 
Focuses on Local Practice, Global Outcomes

T
he 2018 Gastrointestinal (GI) Can-
cers Symposium, held January 18-
20, in San Francisco, drew 3,775 at-
tendees from around the world—a 

record in the 15-year history for the 
meeting—with an almost equal split be-
tween U.S. and international attendees. 
As mentioned by keynote speaker Steven 
D. Leach, MD, of the Dartmouth Norris 
Cotton Cancer Center, “It’s been such a 
pleasure this week to see so many friends 
from surgical oncology, radiation oncol-
ogy, medical oncology, and gastroenter-
ology. This is a wonderful meeting that 
really epitomizes the best in a multidis-
ciplinary approach to cancer care.” 

The GI Cancers Symposium aims to 
inform clinicians about state-of-the-art 
advances in the prevention and manage-
ment of GI cancers through a wide variety 
of interactive and multidisciplinary ses-
sions. The Symposium offerings include 
General Sessions featuring educational 
and scientifi c content, Oral Abstract Ses-
sions showcasing new research fi ndings, 
smaller breakout sessions focused on pro-
vocative current issues, Poster Sessions 
with experts, and networking opportuni-
ties for colleagues to connect.

Another key offering is the keynote 
lecture, which this year was presented 
by Dr. Leach on the topic, “Mapping 

the Immune Landscape in Pancreatic 
Cancer.” Dr. Leach’s talk used pancreatic 
cancer as an example by which clini-
cians can consider how to optimally de-
liver immunotherapy to all patients with 
GI malignancy. 

“The take-home message is: Just as 
in the appropriate delivery of chemo-
therapy and the appropriate selection of 
patients for molecular targeted therapy, 
we’re going to have to take a personal-
ized, biomarker-driven approach in the 
optimal selection of patients with GI 
malignancies for immunotherapy,” Dr. 
Leach explained.

Other research presented during the 
GI Cancers Symposium this year will 
undoubtedly infl uence clinical practice 
both locally and around the world. Read 
on for an overview of the data highlights 
from the meeting that exemplifi ed this 
year’s theme, “Local Practice, Global 
Outcomes.”

Novel Approaches for 
Screening and Surveillance

Although colorectal cancer (CRC) is 
highly preventable and curable when 
lesions are found early, it continues to 
be the second most common cause of 
cancer mortality, underscoring the need 
for better approaches to disease recogni-

tion and management.1 Two studies le-
veraging highly novel approaches show 
considerable merit for enhancing CRC 
screening and surveillance.

In the fi rst study, researchers in Tai-
wan developed a screening test for early 
CRC detection that requires a simple 
blood draw to assess for circulating tu-
mor cells (Abstract 556). The test dem-
onstrates 88% accuracy to detect all 
stages of colorectal illness, including 
precancerous lesions. The false-positive 
rate among healthy individuals was 

3.3%, and the false-negative rate among 
individuals with precancers or cancers 
was 15.8%, translating to 97.3% specifi c-
ity and 84.0% specifi city overall. If vali-
dated and made commercially available, 
this liquid biopsy approach to screening 
could be readily integrated into a pa-
tient’s routine physical exam.

In the second study, which addressed 
surveillance after adenoma detection 
and removal, Spanish researchers exam-
ined how the genetic profi le of polyps 
relates to the risk and timing of devel-
oping advanced metachronous lesions 
(Abstract 555). They found that the 
presence of high-level methylation on 
CpG islands (CIMP-H) in polyps identi-
fi ed at the fi rst colonoscopy portended 
an 11-fold increase in the likelihood of 
advanced metachronous lesions occur-
rence (odds ratio 11.41, 95% CI [2.04, 
63.70]; p = 0.006) and a nearly 4-fold 
increase in time to develop advanced 
metachronous lesions (odds ratio 3.77, 
95% CI [1.36, 10.46]; p = 0.01), accord-
ing to multivariate analysis. Adding the 
CIMP profi le to the classic risk factors of 
adenoma number and size could iden-
tify 65% of the individuals who will go 
on to develop advanced metachronous 
lesions, underscoring the importance of 
timely, routine surveillance.

Promising New Treatments and 
Treatment Strategies

A major draw of the GI Cancers Sym-
posium is to learn about cutting-edge 
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2018 HIGHLIGHTS
The Gastrointestinal Cancers Symposium is a high-profile, 
specialized oncology event designed to highlight the latest 
advances in research and emerging therapies for cancers of 
the esophagus and stomach; pancreas, small bowel, and 
hepatobiliary tract; and colon, rectum, and anus. This year’s 
Symposium covered cutting-edge and controversial topics 
and provided networking opportunities with renowned 
faculty. Marking the Symposium’s 15th year, the 2018 
meeting continued to build on its legacy of success. The 
Symposium was cosponsored by ASCO, the AGA Institute, 
ASTRO, and the Society of Surgical Oncology. 
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very organized, and 
attendee-friendly“This was my first GI 

Symposium, and I found it 
to be a very good and 
informative conference.”

“I think the Symposium is an 
excellently managed meeting. The 
strategic use of technology has 
significantly enhanced the 
experience.”

“This was an 
excellent Symposium
—awesome content,
 very organized, and
 attendee-friendly.”

Dr. Steven Leach (right) is presented with 
the keynote lecture plaque by Program 
Committee Chair Dr. Karyn Goodman.

See Gastrointestinal Cancers Symposium, Page 15B
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treatment approaches that will enable 
clinicians to better serve their patients. 
Researchers presented on several treat-
ment advances in pancreatic cancer, 
biliary tract cancer, hepatocellular carci-
noma (HCC), and metastatic CRC.

Results of the international, single-
arm, phase II LAPACT trial illustrate 
the benefi ts of using nab-paclitaxel plus 
gemcitabine in patients with newly di-
agnosed, unresectable, locally advanced 
pancreatic cancer (Abstract 204). Among 
the 107 patients evaluated, the median 
time to treatment failure—the primary 
endpoint—reached 8.8 months, which 
exceeded the protocol-specifi ed target 
of 6.6 months. These fi ndings bolster 
the category 2A recommendation in the 
National Comprehensive Cancer Net-
work guidelines for the nab-paclitaxel/
gemcitabine combination in locally ad-
vanced pancreatic cancer, which previ-
ously was based on data extrapolated 
from the phase III MPACT trial conduct-
ed in patients with metastatic disease.

Positive fi ndings from the random-
ized, phase III FUGA-BT trial are an-
ticipated to change clinical practice in 
Japan. Use of the oral fl uoropyrimidine-
based chemotherapy S-1 in combina-
tion with gemcitabine yielded similar 
effi cacy and, more importantly, a more 
favorable and convenient tolerabil-
ity profi le compared with cisplatin and 
gemcitabine in patients with advanced 
biliary tract cancer in this noninferior-
ity study (Abstract 205). Median overall 
survival (OS) reached 15.1 months with 
gemcitabine/S-1 compared with 13.4 
months with gemcitabine/cisplatin. 
The hazard ratio (HR) of 0.945 (90% CI 

[0.777, 1.149]; p = 0.0459) fell within the 
prespecifi ed threshold for noninferiority 
of 1.155. 

Results of the randomized, controlled 
TACTICS trial conducted in 156 patients 
with unresectable HCC demonstrate 
that transcatheter arterial chemoem-
bolization (TACE) in combination with 
sorafenib signifi cantly improved pro-
gression-free survival (PFS), compared 
with TACE alone (Abstract 206). Median 
PFS reached 13.5 months with TACE and 
25.2 months with TACE plus sorafenib, 
translating into a 41% reduction in the 
risk of progression with the addition of 
the targeted therapy (HR 0.59, 95% CI 
[0.41, 0.87]; p = 0.006). The results of 
this phase II trial are striking because 
they contradict previous prospective tri-
als that failed to demonstrate an advan-
tage from adding sorafenib to TACE in 
patients with intermediate-stage HCC. 
The OS data are not yet mature but will 
be important for supporting the benefi t 
of this treatment approach.

The phase III CELESTIAL trial con-
ducted in patients with advanced HCC 
that progressed following prior systemic 
therapy met its primary endpoint by 
demonstrating a survival advantage with 
cabozantinib (Abstract 207). Among 707 
evaluable patients, median OS reached 
10.2 months with cabozantinib com-
pared with 8.0 months with placebo, 
resulting in a 24% reduction in the risk 
of death (HR 0.76, 95% CI [0.63, 0.92]; p 
= 0.0049). Other outcomes included im-
provements in PFS (median: 5.2 vs. 1.9 
months; HR 0.44, 95% CI [0.36, 0.52]; 
p < 0.0001) and objective response rate 
(4.0% vs. 0.4%; p = 0.0086), as well as an 
acceptable safety profi le, thus position-
ing cabozantinib for potential approval 
in the second-line setting in HCC. 

The fi rst report of the full cohort of 
119 patients treated with nivolumab 
plus ipilimumab in the nonrandomized, 
phase II CheckMate-142 trial—and, more 
importantly, the largest single-study re-
port of two immune checkpoint inhibi-
tors used in combination for patients 
with DNA mismatch repair–defi cient/
microsatellite instability–high (dMMR/
MSI-H) metastatic CRC—did not disap-
point. The 55% objective response rate 
and 80% disease control rate observed 

with nivolumab-ipilimumab offers the 
possibility of a new standard of care for 
patients with dMMR/MSI-H CRC that 
has metastasized or recurred following 
at least one prior line of therapy (Ab-
stract 553). These results are particularly 
striking considering that 76% of patients 
had received two or more prior lines of 
therapy. 

Treatment Misses in Gastric Cancer
With all successes come failures. At 

this year’s Symposium, this was particu-
larly true for gastric cancer, where three 
trials did not meet expectations but still 
offered valuable information that re-
inforces current standards of care and 
lends insight into how to restructure fu-
ture endeavors.

A multicenter, randomized, phase III 
trial designed to confi rm the benefi t of 
extensive intraoperative peritoneal la-
vage in preventing gastric cancer recur-
rence following surgery did not meet the 
primary endpoint of disease-free survival 
(DFS; Abstract 1). The Japanese study in-
cluded 295 patients with T3/T4 gastric 
adenocarcinoma who were scheduled to 
undergo total or distal gastrectomy fol-
lowed by standard care. There was no 
difference in the rates of DFS, OS, or peri-
toneal recurrence-free survival between 
the group that underwent extensive la-
vage (with 1 L of saline at least 10 times) 
before the abdomen was closed and the 
control group that underwent one lavage 
(with up to 3 L of saline just one time).

Final results of the randomized, phase 
II CatuNeo trial conducted in patients 
with peritoneal carcinomatosis from 
gastric cancer provided mixed results 
(Abstract 4). Intraperitoneal applica-

tion of catumaxomab, a bispecifi c anti-
EpCAM/anti-CD3 monoclonal antibody, 
followed by intravenous docetaxel, ox-
aliplatin, and fl uorouracil/leucovorin 
(FLOT) yielded a 27% macroscopic com-
plete remission rate, which exceeded the 
20% threshold set to gauge whether the 
agent holds promise for further study. 
However, adding catumaxomab prior to 
FLOT did not signifi cantly increase the 
macroscopic complete remission rate 
over FLOT alone (27% vs. 19%; p = 0.69), 
thereby failing to meet the primary end-
point. The trial was closed prematurely 
with a reduced sample size after catu-
maxomab became unavailable in the 
European Union in 2014, which under-
mined its statistical power.

Results of the global, randomized, 
double-blind, placebo-controlled, phase 
III RAINFALL trial established a statisti-
cal benefi t for adding ramucirumab to 
standard chemotherapy in patients with 
previously untreated metastatic gastric 
or gastroesophageal junction adenocarci-
noma (Abstract 5). The fi ndings revealed 
a signifi cant 25% reduction in the risk 
of disease progression or death for the 
primary endpoint of PFS (5.72 vs. 5.39 
months; HR 0.75, 95% CI [0.61, 0.94]; 
p = 0.011). However, the reduction cor-
responded to only a 9-day improvement 
in median PFS, halting plans to pursue 
regulatory approval of ramucirumab for 
a fi rst-line indication. 

–Kara Nyberg, PhD

Reference: 
1. Centers for Disease Control and Preven-

tion. Colorectal Cancer Statistics. cdc.gov/

cancer/colorectal/statistics/index.htm. 

Published 2017. Accessed March 13, 2018. 

The 2018 Gastrointestinal Cancers Symposium featured a 
wide array of multidisciplinary topics of international interest 
for thousands of attendees. 

Attendees network during 
the Poster Reception at 
the 2018 Gastrointestinal 
Cancers Symposium.

Gastrointestinal Cancers Symposium
Continued from page 14B

Updated Guideline Educates Oncologists on 
the Latest Larynx-Preservation Approaches

M
ortality-extending strategies in 
the management of head and 
neck neoplasms are critically 
important—but preservation 

of the larynx is also highly desirable, 
as maintaining a functioning voice and 
swallowing conduit is vital to a patient’s 
quality of life. 

To disseminate evidence-based prac-
tices and promote the widespread use of 
quality head and neck cancer treatments 
that safeguard the larynx, ASCO con-
vened an Expert Panel to update existing 
practice guidelines.

In “Use of Larynx-Preservation Strat-
egies in the Treatment of Laryngeal 
Cancer: American Society of Clinical 
Oncology Clinical Practice Guideline 
Update,”1 the new guidelines include 
fi ndings published from January 2005 
to May 2017, with a focus on phase III 
clinical trial publications, long-term 
follow-up reports, and meta-analyses. 
Since the fi rst guidelines were published 
in 2006, the volume of research related 
to head and neck cancer treatment and 
outcomes has increased substantially, 
underscoring the growing recognition 

of the impact larynx preservation has 
made in changing the standard treat-
ment paradigm.

Reviewing the Recommendations
The goals of larynx preservation were 

reaffi rmed, and several newer clarifi ca-
tions were added. The recommendations 
re-emphasize primary surgery or radia-
tion therapy for early cancers (T1 and 
T2) and combined chemotherapy and 
radiation for late/advanced cancers (T3 
and T4), as well as the new role of PET 
imaging in the assessment and manage-

ment of regional adenopathy after organ 
preservation. 

The Expert Panel assessed the litera-
ture on surgical and nonsurgical organ 
preservation approaches and the inte-
gration of chemotherapy and radiation. 
Based on prospective data, they deter-
mined that concurrent chemotherapy 
and radiation still provides the best out-
come in terms of disease control, larynx 
preservation, and survival for patients 
with T2-node positive, T3, and selected 
T4a cancers.

They also found that two other treat-
ment options—induction chemothera-
py followed by radiation and radiation 
alone—are acceptable and have equiva-
lent survival outcomes, although they 
have a signifi cantly lower rate of larynx 

See Larynx-Preservation Approaches, Page 16B
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preservation and local disease control 
compared to concurrent treatment. On 
the other hand, intensifying treatment 
with sequential therapy (induction fol-
lowed by chemoradiation) increases 
toxicity and has not been adequately 
studied. Consequently, the guideline 
states that there are insuffi cient data to 
support benefi t over concurrent chemo-
therapy-radiation.

One notable change is that extra em-
phasis is now given to the use of endo-
scopic resection for T1 and T2 tumors, 
which was absent in the previous guide-
lines. The new recommendations also 
continue to support combined chemo-
therapy and radiation for extensive T2 
lesions. 

“The role of primary surgery for pa-
tients with T4 cancers is also a new em-
phasis that refl ects important functional 
aspects of voice and swallowing,” said 
Gregory T. Wolf, MD, of Michigan Medi-
cine, University of Michigan, and Expert 
Panel co-chair. “In fact, an entire section 
on voice and swallowing was added as 
an important component in considering 
larynx preservation.”

The guideline stresses the role of func-
tional assessment more so than the 
original, mirroring the increased use 
of pretreatment voice and swallowing 
function assessments by oncologists. But 
widespread use is still somewh at lacking.

“For very extensive primary tumors, 
some patients will be better served by 
a total laryngectomy, but that determi-
nation is not based on anatomic extent 
alone,” Arlene A. Forastiere, MD, of 
Johns Hopkins Medicine and co-chair 
of the Expert Panel, said. “Function 
has to be integrated into the decision-
making and the expected outcomes for 
voice, swallowing, and breathing, with 
each treatment option discussed with 
the patient.”

Meaningful Improvements
Although the guidelines do not rep-

resent a radical departure from the pre-
vious recommendations, some of the 
alterations may prompt debate and dis-
cussion. For example, Dr. Forastiere and 
Dr. Wolf note that many oncologists 
may be surprised by the movement to 
primary endoscopic surgery for most T1 
and T2 cancers. 

“I think the fi nding that patients with 
T4 disease may be better served with 
surgical approaches will also engender 
some controversy,” Dr. Forastiere said. 
“The key is patient selection supported 
by prospective trial data. Patients with 
low-volume T4 tumors, as defi ned in the 
RTOG 91-11 trial, and good function on 
pretreatment assessment should have an 
excellent outcome with chemotherapy-
radiation. It is those who fall outside 
of these parameters—with extensive T4 
tumors and poor voice, swallowing, or 
airway function—who would probably 

be better served 
with total lar-
yngectomy.”

 “The remain-
ing critical issue 
is how best to 
select patients 
for individual-
ized treatment. 
Proper patient 
selection is nec-
essary to avoid 
unnecessary 
risks to overall 
survival,” Dr. 
Wolf said.

According-
ly, the Expert 
Panel discussed 
the potentially 
effective use 
of single-cycle 
neoadjuvant 
chemothera-
py (bioselection) to select appropriate 
subsequent treatment, which has been 
highly successful even in patients with 
T4 cancers. 

“But not everyone accepts this meth-
od of patient selection because it relies 
on a tumor’s biologic response more 
than the effectiveness of intensive che-
motherapy,” Dr. Wolf said.

Furthermore, there has not always 
been consensus on how best to manage 
cervical node involvement after treat-
ment with chemotherapy and radiation.

“But we now have excellent data that 
PET imaging 12 weeks or longer after 
treatment ends has a very high negative-
predictive value,” Dr. Forastiere said. “In 
other words, if PET imaging, CT, or MRI 
and clinical exam indicate no residual 
disease, surgeons can confi dently forego 
performing a neck dissection.”

Regardless of any potential pushback 
from the fi eld, the Expert Panel hopes 
that the guidelines will lead to more in-
dividualized treatment approaches and 
multidisciplinary management. A major 
goal is for all patients to receive voice, 
airway, and swallowing functional as-
sessments and have those fi ndings inte-
grated into treatment discussions with 
their oncologist. 

Recommendations for communicat-
ing with patients about the guidelines 
were also included to help oncologists 
explain the nuances of quality of life 
and function that are integrally related 
to treatment modality selections.  

“When there is no signifi cant differ-
ence in overall survival rates with dif-
fering treatment approaches, second-
ary differences in quality of life become 
paramount,” Dr. Wolf said. “There is no 
question that these latest guidelines will 
enhance outcomes with respect to qual-
ity of life and function.”

–Emily A. Kuhl, PhD

Reference:
1. Forastiere AA, et al. J Oncol Pract.

2018;14:123-8.

Larynx-Preservation Approaches
Continued from page 15B
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Genentech is leading cancer immunotherapy research to enhance immune detection of 
CRC tumors regardless of mutational burden
•  MEK pathway inhibition may expose tumors by increasing antigen presentation on the surface of tumor cells8 
•  PD-L1 pathway inhibition may activate T cells to attack tumor cells9

≈5% of stage IV CRC tumors are 
microsatellite instability-high (MSI-H) 
and exhibit high mutational burden1-5       

The remaining ≈95% are microsatellite 
stable (MSS) or microsatellite instability-
low (MSI-L) and exhibit low mutational 
burden. This leads to limited generation of 
tumor-directed T cells, allowing tumors to 
escape immune surveillance2-4,6,7

WE ARE WORKING 
TO BRING IMMUNE 
RESPONSE TO THE SURFACE
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chemotherapy and who were ineligible 
for transplantation.7

Recently, the combination of nivolum-
ab with ipilimumab was tested in a phase 
I trial of 65 patients with refractory/re-
lapsed hematologic malignancies, but it 
provided similar effi cacy and safety as 
nivolumab alone.15 This suggests that it 
may be hard to improve upon the excel-
lent results seen with PD-1 blockade by 
adding a second antibody that blocks 
other inhibitory signals. Finally, the re-
sults of the JAVELIN phase I trial that 
tested avelumab, an inhibitory antibody 
that blocks the ligand PD-L1, in CHL 
were presented recently. Avelumab was 
associated with an ORR of 55%, a PR of 
48%, and a CR of 7%. Of note, eight pa-
tients who had experienced progression 
after allogeneic SCT also were included, 
which differed from the nivolumab and 
pembrolizumab trials, and the ORR 
among them was 75%.16

The most common treatment-related 
adverse events with PD-1 inhibitors in 
CHL, which occur in 10% to 15% of 
treated patients, are fatigue, infusion 
reactions, rashes, thrombocytopenia, 
hypothyroidism, and fevers. Immune 
adverse effects, including pneumonitis, 
colitis, hepatitis, and hypophysitis, are 
rare and respond to corticosteroids.5,7,13,17

In a phase II study of CHL, the most 
common grade 3 or greater adverse ef-
fects were neutropenia, dyspnea, diar-
rhea, and pancreatitis.13 However, dis-
continuation rates because of toxicity 
were less than 10% for both nivolumab 
and pembrolizumab, and toxicity was 
not increased when nivolumab was 
administered for up to 2 years.5,7 One 
concern is the occurrence of severe 
graft-versus-host disease (GVHD) in pa-
tients who undergo allogeneic SCT after 
treatment with nivolumab. Six trans-
plantation-related deaths were reported 
during the FDA approval of nivolumab, 
and this risk has been added as a black 
box warning.18 When PD-1 inhibitors 
were administered to patients who ex-
perienced relapse after allogeneic SCT, 
cytokine release syndrome was report-
ed.19 Reactivation of acute GVHD, in-
cluding corticosteroid-refractory GVHD, 
and two GVHD-related deaths, also was 
seen in 30% of patients with a history of 
acute GVHD.20 The risk of severe GVHD 
caused by PD-1 inhibitors is supported 
by preclinical data, which show that PD-

L1 blockade leads to increased GVHD-
related mortality in mice.21 

Non-Hodgkin Lymphoma
Diffuse large B-cell lymphoma cells 

express both PD-1 and PD-L1,22 and re-
current cytogenetic abnormalities that 
cause PD-L1 overexpression are seen 
in a subset of patients.23 Despite these 
data to support the use of PD-1 inhibi-
tors in diffuse large B-cell lymphoma, 
response rates are substantially lower 
than in CHL: ORRs are approximately 
40%, and responses are less durable; the 
median progression-free survival (PFS) 
time was 7 weeks.17 Soluble PD-L1 levels 
have been identifi ed as a poor prognos-
tic factor for overall survival, and levels 
decrease when a response is achieved.24

The tumor microenvironment of fol-
licular lymphoma comprises various T-
cell subsets, including effector T cells, 
T-follicular helpers, and regulatory T 
cells, many of which express PD-1. PD-1 
typically is expressed in the tumor mi-
croenvironment of follicular lymphoma, 
but its prognostic signifi cance is contro-
versial.25-27 The outcomes with immune 
checkpoint blockade reported in differ-
ent trials also vary. Specifi cally, although 
ORR rates of 40% were reported in the 
initial phase I trial,17 recently presented 
data at the 2017 American Society of He-
matology Annual Meeting showed low 
PR rates of 9% in 18 patients with refrac-
tory/relapsed follicular lymphoma.8

When T-cell lymphoma is considered, 
the ORR for patients with cutaneous T-
cell lymphoma treated with pembroli-
zumab are approximately 40%.17 Most 
responses are PRs, although most are 
durable; 89% are ongoing at a median 
follow-up time of 32 weeks. Interesting-
ly, there is no correlation between PD-1 
or PD-L1 expression and response. With 
regard to adverse effects, skin fl ares were 
noted in 40% of patients with Sézary 
syndrome.28 Durable responses have 
been reported in refractory/relapsed 
natural killer/T-cell lymphoma that has 
failed with asparaginase.29

Very little data are available for other 
lymphoma subtypes. The initial phase 
I nivolumab trial included only four 
patients with mantle cell lymphoma, 
and no responses were noted.17 This may 
be secondary to the presence of a sup-
pressed tumor microenvironment and 
intratumoral T-regulatory cells that in-
hibit effector cells.30,31 In chronic lym-
phocytic leukemia (CLL), both malig-
nant and T cells express PD-1, and PD-1 
blockade restored cytotoxic T-cell func-
tion and prevented disease progression 
in mice.32 Despite these preclinical data, 
no responses were seen in refractory CLL 
in a recent trial. In contrast, the ORR to 
pembrolizumab in patients with Rich-
ter’s transformation whose disease had 
progressed on ibrutinib was 44%, and 
responses were durable.33 The adverse ef-
fect profi le of PD-1 inhibitors in NHL is 
similar to that described in CHL. 

Challenges With Response Assessment
The term “pseudoprogression” in pa-

tients treated with immune checkpoint 
blockade refers to an increase in the size 
of lesions, the appearance of new lesions, 
or an increase in the fl uorodeoxyglucose 
uptake of lesions with stable size on PET-

CT as a result of recruitment of immune 
cells, despite clinical improvement.13,14 
Pseudoprogression is seen in a subset of 
patients with lymphoma who are treat-
ed with anti–PD-1 therapy. To prevent 
misinterpretation of response rates, the 
Lymphoma Research Foundation recent-
ly introduced the lymphoma response 
to immunomodulatory therapy criteria 
(LYRIC). Indeterminate response was 
added as a new response category and was 
defi ned as either an increase of the overall 
tumor burden within the fi rst 12 weeks of 
treatment or the appearance of a new le-
sion without increase in the total tumor 
burden, or as an increase in the 18-fl uoro-
deoxyglucose activity of the lesion with-
out change in size. The recommendation 
was that treatment should be continued 
in all patients who are clinically stable 
and who have an indeterminate response 
on PET-CT. However, confi rmation of pro-
gression is required on a consecutive scan 
performed within 12 weeks.34

Biomarkers
Despite several ongoing biomarker 

studies, there is currently no standard 
marker to predict which patients will re-
spond to immune checkpoint blockade 
in lymphoma. Tissue expression of PD-
L1 is used as a biomarker in various solid 
tumors; however, the evidence regarding 
its prognostic signifi cance is less clear 
in lymphoma. In CHL and primary me-
diastinal B-cell lymphoma, PD-L1 gene 
amplifi cations in tumor cells have been 
associated with lower PFS and overall 
survival, respectively.35,36 Levels of PD-L1 
expression have been analyzed in the pa-
tient cohorts of the PD-1 blockade clini-
cal trials. In the initial phase I nivolum-
ab trial in CHL, increased expression 
of PD-1 ligands on tumor cells was de-
scribed in patients who experienced a 
response to therapy. In the subsequent 
phase II nivolumab trial, PD-L1 expres-
sion on the tumor cells, but not on the 
infi ltrating mononuclear cells, correlated 
with response to nivolumab. Similarly, 
patient sample analysis from the pem-
brolizumab trials revealed high PD-L1 ex-
pression; however, expression of PD-L1, 
defi ned as at least 1% membrane stain-
ing, did not correlate with outcomes.7,14

In diffuse large B-cell lymphoma, PD-L1 
expression on the tumor cells has been 
linked to worse prognosis in some stud-
ies, whereas the expression of PD-L1 in 
the tumor microenvironment does not 
seem to be of prognostic signifi cance.37

In the phase II trial of pembrolizumab 
in CLL with Richter’s transformation, 
PD-L1 levels correlated with response to 
pembrolizumab, and most of the PD-L1 
expression was seen in histiocytes.33

Of note, although PD-L1 expression 
has been assessed in most trials, no dis-
tinction between PD-L1 expression on 
the tumor cells and on the immune cells 
is usually made. In addition, different 
studies use different cutoffs and different 
antibodies for detection, because there 
is no standardized approach for the as-
sessment of PD-L1 expression. The ex-
pression of PD-L1 in other types of NHL 
is low, and there are no available data 
about its prognostic signifi cance.26,38 Sol-
uble PD-L1 also has been investigated as 
a prognostic marker in diffuse large B-cell 
lymphoma, but the available data from 

different studies are controversial.39,40

Another emerging biomarker is high 
tumor mutational burden and neoanti-
gen load, likely because of the associated 
strong antitumor immune response to 
tumor antigens. Although high muta-
tional burden has been described in pa-
tients with solid tumors whose disease 
responded to immune checkpoint inhi-
bition,41-43 this burden does not seem to 
be a prerequisite for the achievement of 
response in lymphoma; CHL, which has 
an excellent response to PD-1 inhibitors, 
typically is characterized by a low muta-
tional burden. Results from RNA sequenc-
ing have allowed correlations between 
cytotoxic T cells and high mutational 
burden. Specifi cally, high numbers of 
immunogenic mutational epitopes were 
associated with higher numbers of intra-
tumoral cytotoxic T cells that expressed 
exhaustion markers, such as CTLA-4 and 
PDCD1, as well as better clinical out-
comes.44 This suggests that the presence 
of high numbers of immunogenic muta-
tions may serve as a predictor of response 
to immunotherapy and be additionally 
developed as a biomarker. 

Interferon gamma (IFN-γ) gene sig-
nature also has been evaluated as a po-
tential predictor of patient responses to 
PD-1 blockade. IFN-γ is an important cy-
tokine involved in T-cell activation. It is 
produced by activated T cells but also up-
regulates PD-L1 expression that may sup-
press antitumor activity. RNA sequencing 
performed on tumor biopsy specimens 
from the KEYNOTE trial revealed a gene 
expression profi ling characteristic of a T-
cell infl amed tumor microenvironment 
and IFN-γ signaling in patients whose 
disease responded to pembrolizumab. 
The IFN-γ signature included 18 genes 
that were associated with good outcomes 
in response to pembrolizumab indepen-
dent of the tumor of origin.45

Conclusion
PD-1 inhibitors have already been 

incorporated in the treatment of CHL 
and are an emerging therapy for NHL. 
The optimal timing and duration of 
treatment remain unknown. Additional 
studies of the tumor microenvironment 
in lymphoma are required to dissect the 
mechanisms that support the survival of 
lymphoma cells and to explore potential 
markers of response. Although initial 
results are promising, the future—par-
ticularly in NHL—will require combina-
tion approaches, and more studies are 

Immune Checkpoint Inhibitors
Continued from page 1B

See Immune Checkpoint Inhibitors, Page 30B
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use of oxaliplatin was peripheral neu-
ropathy: 92.0% of patients treated with 
FOLFOX4 developed peripheral neu-
ropathy of any grade during treatment, 
and grade 3 neuropathy was reported in 
12.5% of these individuals.6

Although evidence of peripheral neu-
ropathy among patients dissipated dur-
ing the post-treatment follow-up period, 
24.1% still had symptoms of any grade 
at 18 months. At 48 months post-treat-
ment, grade 1, 2, and 3 peripheral neu-
ropathy were observed in 11.9%, 2.8%, 
and 0.7% of the patients examined, 
respectively, underscoring the signifi -
cant problem of long-lasting and, pos-
sibly, under-reported cumulative effects 
of oxaliplatin.9 Numerous efforts have 
since been made to decrease this risk of 
oxaliplatin-induced peripheral neuropa-
thy, including dose reductions, schedule 
adjustments, and concurrent adminis-
tration of various agents such as magne-
sium and calcium; however, these efforts 
have been to no avail. 

In unremitting efforts to decrease this 
risk of oxaliplatin-induced peripheral 
neuropathy, researchers studied wheth-
er 3 months of adjuvant FOLFOX or 
CAPOX could have noninferior effi cacy 
to 6 months of therapy, while leading to 
less toxicity, particularly peripheral neu-
ropathy.11

IDEA Colon Cancer Study Data
The International Duration Evalua-

tion of Adjuvant Chemotherapy (IDEA) 
Colon Cancer was a prospective, pre-
planned analysis of pooled data from 
six concurrent, phase III clinical trials 
conducted in 20 countries across North 
America, Europe, and Asia.11 The study 
aimed to optimize duration of adjuvant 
chemotherapy for stage III colon cancer. 

The pooled analysis was designed to 
test noninferiority of 3-month compared 
with 6-month chemotherapy regarding 
DFS. The predetermined hypothesis test-
ing criteria were that the upper bound-
ary of two-sided 95% CI of the hazard 
ratio (HR) could not exceed 1.12.

IDEA enrolled 12,834 patients with 
stage III colon cancer; 7,763 received 
FOLFOX and 5,071 received CAPOX ac-
cording to physician’s choice. Patients 
were randomly assigned to receive 3 or 6 
months of the chosen adjuvant regimen. 

Patients were followed for a median 
duration of 39 months across six stud-
ies. For all patients combined, the rate 

of 3-year DFS was 74.6% in the 3-month 
treatment arm and 75.5% in the 6-month 
arm (HR 1.07, 95% CI [1.00, 1.15]). 

Regimen: FOLFOX vs. CAPOX
Prespecifi ed subgroup analyses showed 

that the type of chemotherapy regimen 
selected by treating physicians affected 
the comparisons in 3-year DFS between 
the 3-month and 6-month treatment du-
rations (75.9% vs. 74.8%, respectively, 
with CAPOX, and 73.6% vs. 76.0%, re-
spectively, with FOLFOX therapy); the in-
teraction test by treatment duration and 
regimen was highly statistically signifi -
cant (p = 0.0061). The noninferiority was 
demonstrated for 3 months of CAPOX. 
The disease-free HR for 3 months’ dura-
tion of FOLFOX was 1.16 (95% CI [1.06, 
1.26]), whereas CAPOX was 0.95 (95% CI 
[0.85, 1.06]), suggesting the 3 months of 
CAPOX regimen may be preferred to 6 
months of CAPOX.

Low-risk and high-risk 
stage III colon cancer

In an exploratory analysis, patients 
were divided into low-risk and high-
risk subgroups according to tumor (T) 
and nodal (N) stage: patients with low-
risk disease were defi ned as (T1-3; N1), 
whereas those with high-risk disease 
were T4 and/or N2. Among patients with 
low-risk colon cancer, the DFS rate at 3 
years was almost identical, regardless of 
whether the duration of adjuvant ther-
apy was 3 months (83.1%) or 6 months 
(83.3%). These fi ndings suggested that 
perhaps not all stage III colon cancers are 
the same, and adjuvant therapy should 
be tailored according to the risk (i.e., low 
risk vs. high risk; Fig. 1). 

In IDEA, the rate of grade 2 or greater 
neuropathy differed depending on the 
type of chemotherapy regimen received 
but was consistently higher in patients 
who received 6 months compared with 3 
months of chemotherapy (45% vs. 15% 
with FOLFOX, respectively, and 48% vs. 
17% with CAPOX, respectively).11

Applying IDEA results in the clinic 
Statistically, the noninferiority of 3 

months compared with 6 months of 
chemotherapy was not established in 
the overall population. However, taking 
the a priori choice of chemotherapy (i.e., 
FOLFOX vs. CAPOX), comparisons in 
DFS between 3 and 6 months of duration 
showed different results: noninferiority 
was observed for 3 months compared 
with 6 months for CAPOX, whereas in-
feriority of 3 months compared with 6 

months was observed for FOLFOX. Dif-
ferent results according to treatment du-
ration were also seen for patients with 
low- compared with high-risk disease. 

The interplay of treatment regimen, 
patient risk, and treatment duration 
when it comes to DFS predictions high-
lights the need for individualized adju-
vant therapy for patients with stage III 
disease in practice. On the other hand, 
the substantial reduction of neurotox-
icity with the reduction of oxaliplatin 
treatment duration should be taken into 
consideration during patient care and 
treatment.

DFS as an Endpoint and Follow-Up of OS
Historically, the gold standard of de-

fi ning benefi t from adjuvant therapy is 
an improvement in OS. However, the 
Adjuvant Colon Cancer End Points (AC-
CENT) Group was able to demonstrate 
that DFS with a median follow-up of 2 
or 3 years is an acceptable surrogate for 
OS with median follow-up of 5 years.12,13 

Thus, in adjuvant trials, 3-year DFS has 
been traditionally used as an endpoint 
to defi ne benefi t from adjuvant therapy 
in colon cancer, which allowed for faster 
completion of clinical trials and, in turn, 
more rapid regulatory approval of effec-
tive therapies for patients.

However, over recent years, the in-
troduction of more novel therapies for 
mCRC combined with improvements in 
supportive care and better understanding 
of disease biology has led to prolonged 
OS and increased time from recurrence 
to death for patients with mCRC. Thus, 
it remains to be seen whether 3-year DFS 
can still act as a valid surrogate endpoint 
for 5-year OS when assessing the overall 
outcome of patients treated with adju-
vant therapy in the modern treatment 
era. In fact, 3-year DFS may be associ-
ated with longer OS. For instance, in the 
MOSAIC trial, OS was signifi cantly in-
creased at 6 years but not 5 years for the 
whole population and for patients with 
stage III colon cancer and increased at 10 
years.10

One study looked into this possible 
extended survival after recurrence (SAR) 
and examined such a scenario in hypo-
thetical datasets based on all patients 
treated with 5-FU–based treatment or 
surgery alone in the ACCENT database.14 
This analysis suggested that an exten-
sion of patient SAR will reduce the asso-
ciation between the detection of a treat-
ment effect based on DFS assessed after 
a relatively short duration of follow-up 
(in this case, a median of 2 or 3 years) 
and the observed effect on OS assessed 
at a later but relatively short time point 
(in this case, 5 years). The association 
between treatment effects on DFS and 
OS improved with a longer OS follow-up 
time. The investigators concluded that 
the extended patient survival time after 
disease recurrence (because of the intro-
duction of newer therapies to treat recur-
rent disease) requires modern adjuvant 
colon cancer clinical trials to observe pa-
tient OS for longer than 5 years in order 
to verify therapeutic benefi t. 

Most recently, in an attempt to exam-
ine the change of outcomes of patients 
receiving adjuvant FOLFOX therapy over 
time (1998-2009), our group conducted 
a pooled analysis of 7,230 patients in the 

ACCENT database with stage II and III 
colon cancer who received only adjuvant 
FOLFOX therapy.15 Patients w ith stage 
III colon cancer who received adjuvant 
FOLFOX therapy experienced improve-
ments in SAR and OS over time (1998-
2009). Five-year OS increased from 76% 
to 80%, and median SAR nearly doubled, 
improving from 14.8 to 26.4 months. 
These results are very similar to the hy-
pothetical scenario by de Gramont et al, 
who concluded that we need to observe 
patient OS in adjuvant trials for longer 
than 5 years when SAR is prolonged.14

Therefore, ACCENT investigators are 
conducting additional analyses using 
their large pooled-trial database to reas-
sess the optimal duration of OS follow-
up needed to evaluate the benefi ts of 
adjuvant therapy for patients with colon 
cancer enrolled in clinical trials in the 
current treatment era.

This might be of critical importance 
when taking into consideration results 
from the IDEA trial. OS data are not yet 
available for IDEA, and perhaps 6- or 
7-year OS is required given the continu-
ally improving SAR of modern times. 

Conclusions and Future Directions
National Comprehensive Cancer Net-

work guidelines were recently updated to 
allow for a shorter duration of adjuvant 

Risk Group Recommended Duration of Adjuvant Therapy

3 months 6 months

(~60% of stage III)

(Or other high-risk factors)

Low Risk
(T1-3 N1)

High Risk
(T4 and/or N2)

Stage III
Colon Cancer

Fig. 1. Risk-Based Approach to Adjuvant Chemotherapy in Patients With 
Stage III Colon Cancer

Abbreviations: N, node; T, tumor. Modifi ed from Shi et al
See Stage III Colon Cancers, Page 21B
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on age, comorbidities, prior therapies, 
and more,” Dr. Penberthy said. 

In addition, many clinical trials are 
based on a best-case scenario to see how 
a drug or treatment works under ideal 
circumstances. These trials typically in-
clude 3% to 4% of the entire population 
with cancer, and participants are mostly 
younger and healthier than the average 
patient with cancer, she said. 

“From these trials, we know that a 
drug or intervention may work in a par-
ticular group of relatively young and 
healthy patients, but we don’t know the 
impact out in the real world,” Dr. Pen-
berthy said. 

In addition, clinical trials are extreme-
ly expensive. Because of that, it is not al-
ways possible to do a clinical trial for ev-
ery group of patients for every scenario 
and combination of interventions. 

During the session, Dr. Penberthy will 
provide some introduction and frame-
work for her fellow speakers. She wants to 
make sure the audience understands that 
although the presenters are discussing the 
use of real-world data, they are not sug-
gesting that it should replace clinical tri-
als. Instead, the analysis should provide 
opportunities to supplement or comple-
ment the data gathered in clinical trials. 

Dr. Penberthy will be joined by Kather-
ine Reeder-Hayes, MD, MBA, MS, of the 
University of North Carolina, Chapel Hill, 
who will discuss leveraging clinical trials 
and real-world data to inform evidence-
based cancer care; and Sean Khozin, MD, 
MPH, of the FDA, who will discuss how 
the agency views real-world evidence. 

The session will also include Jinani 
Jayasekera, PhD, of Georgetown Lom-
bardi Comprehensive Cancer Center, 
who will discuss simulation modeling 
of cancer clinical trials. For example, the 
National Lung Screening Trial had a very 
limited focus, looking at people of a cer-
tain age with a certain smoking history. 
Despite this narrow scope, the trial was 
very expensive, Dr. Penberthy said. Dr. 

Jayasekera’s group, Cancer Intervention 
and Surveillance Modeling Network, was 
able to take some information from the 
trial and work to help the U.S. Preventive 
Services Task Force identify other scenar-
ios for lung cancer screening that were 
not assessed within the clinical trial.

“They couldn’t very well spend anoth-
er $300 million to look at different age 
groups or screening scenarios,” Dr. Pen-
berthy said. “Examples like this show us 
how if we are careful and cautious, we 
can really think about how different 
sources of information might help to 
complement clinical trials.”

Understanding Cost and 
Incorporating Value

During the Education Session “Pedi-
atric Clinical Trials: Economics, Cost 
and Value of Investment,” also on June 
3*, attendees will hear presentations on 
growing concerns related to the cost of 
pediatric cancer care. 

In the past, much of the attention re-
lated to cost and value has been focused 
on adult oncology, according to session 
Chair Susan K. Parsons, MD, MRP, of 
Tufts Medical Center.

“What has happened recently, though, 
is there are a number of new cancer drugs 
that have been introduced into pediatric 
care treatment that have potentially sig-
nifi cant cost consequences,” Dr. Parsons 
said. 

For example, in 2017 the FDA ap-
proved the use of CAR T-cell therapy for 
use in pediatric acute lymphoblastic leu-
kemia, geared toward patients for whom 
standard therapy has failed.2 Despite the 
therapeutic promise, the cost estimates 
of this therapy exceed $400,000 per 
treatment, Dr. Parsons said. 

“How do we weigh the appropriate-
ness of use and also the societal impli-
cations of using this treatment not only 
for pediatric acute lymphoblastic leuke-
mia, but also possibly across other diag-
noses?” Dr. Parsons asked.

According to Dr. Parsons, it is im-
portant for pediatric oncologists to be 
knowledgeable about the cost implica-

tions of new and existing therapies. “We 
don’t live in a vacuum,” Dr. Parsons said. 
“We in pediatric oncology must be ac-
tive participants in the larger debate 
about health care resources and expendi-
tures and understand the impact of cost 
on our patients and their families.” 

Dr. Parsons said that the session will 
address three important areas. She will 
begin with an overview of health eco-
nomics methods to describe cost of care 
and determination of value. The second 
speaker, Sharon M. Castellino, MD, MSc, 
of Children’s Healthcare of Atlanta, will 
illustrate how researchers have success-
fully incorporated cost effectiveness 
analyses within ongoing clinical trials. 
Attendees will learn what data are be-
ing collecting and how researchers are 
evaluating cost effectiveness, specifi cally 
related to novel agents. 

The third and fi nal speaker, K. Robin 
Yabroff, PhD, formerly of the NCI and 
now the American Cancer Society, will 
shift focus from the cost to society to the 
cost to the individual patient. Known as 
“fi nancial hardship” or “fi nancial tox-
icity,” Dr. Yabroff will describe the cost 
consequences of cancer care from the per-
spective of the individual patient, includ-
ing the implications of health insurance 
premiums, copays, deductibles, and loss 
of income from time away from work. 

“Focusing on survivors of childhood 
cancer, we also will address opportunity 
cost,” Dr. Parsons said. “These patients 
have fewer educational opportunities 
and often less vocational attainment as 
a result of their cancer experience.”

Next-Generation Platform Trials
An Education Session on  June 4* will 

discuss “Next-Generation Platform Tri-
als: Innovations in Trial Design.” 

Many clinical trials can fall under the 
umbrella of next-generation clinical trial 
designs. For example, the BATTLE trial, 
which adaptively randomly assigned 
patients with lung cancer to one of sev-
eral drugs based on relevant molecular 
biomarkers, was an exploratory plat-
form design trial.3 The NCI-MATCH trial 

is an expansion platform design trial. 
“What has happened in trial design is 

that, although in some settings we are 
able to evaluate specifi c biomarkers and 
have drugs targeted against those bio-
markers, it is still pretty rare,” Mary We-
ber Redman, PhD, of Fred Hutchinson 
Cancer Researcher Center and session 
chair, said. “Now we are able to evalu-
ate what types of alterations exist within 
different cancers using next-generation 
sequencing, and next-generation plat-
form trials allow us to incorporate that 
information into clinical trial design.”

Dr. Redman will be joined by Paul M. 
Williams, PhD, of the Frederick National 
Laboratory for Cancer Research, who will 
discuss the optimal source for molecular 
characterizations; and Alexander Drilon, 
MD, of Memorial Sloan Kettering Cancer 
Center, who will discuss tumor-agnostic 
drug development. 

At the end of the session, Dr. Redman 
hopes that attendees will have a better 
understanding for some of the subtleties 
and nuances that go into these next-gen-
eration studies using molecular targets.

“It is not just that we have to be careful 
about what we do, but we also have to be 
thoughtful. We must invest the time and 
work into understanding these markers 
before we do the trials,” Dr. Redman said. 
“If we don’t, we will end up with results 
that we do not know how to interpret.” 

–Leah Lawrence 
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chemotherapy for patients with low-risk 
stage III colon cancer, aiming to maintain 
the benefi ts of adjuvant therapy while re-
ducing toxicity, particularly long-lasting 
oxaliplatin-induced neuropathy. It is evi-
dent that not all patients with stage III 
colon cancer are created equal; different 
patients have different risks of relapse. 
Many patients don’t need to complete 
6 months of adjuvant therapy, and one 
can argue that the lost benefi t of not fi n-
ishing all 12 cycles can be trivial com-
pared with adjuvant therapy’s potential-
ly life-changing consequences. Given the 
IDEA results, we couldn’t help but won-
der what matters the most: value or the 
p value?  We must weigh the potential 
benefi t to patients of longer-term che-
motherapy alongside the impact of over-
treatment on their quality of life.

Tremendous advances have been made 
in the treatment of colon cancer in recent 

years, yet there is still a long way to go, 
especially in the up-and-coming fi elds of 
precision medicine and immunotherapy. 
It is certainly clear that we are witness-
ing a paradigm shift from the practice of 
one-size-fi ts-all therapy to that of indi-
vidually tailored therapy. For instance, a 
study is currently investigating circulat-
ing tumor DNA for monitoring stage III 
colorectal cancer (NCT02842203). Given 
the signifi cant clinical benefi ts and pro-
longed duration of response seen with 
checkpoint inhibitors in microsatellite 
instability high or mismatch repair de-
fi cient mCRC, an Alliance for Clinical 
Trials in Oncology study is currently 
investigating the benefi t of combining 
atezolizumab, a PD-L1 inhibitor, with 
chemotherapy (FOLFOX with calcium) 
in the treatment of patients with stage 
III colon cancer and mismatch repair 
defi ciency (NCT02912559). Another 
study aiming to examine the benefi t of 
adjuvant aspirin treatment in patients 
with PIK3CA-mutated stage II or stage 

III colon cancer is currently ongoing 
(NCT02467582). Colon cancer is a dev-
astating disease, and there is still much 
to learn; however, the opportunity of im-
proving both DFS and OS outcomes has 
never been so attainable. 
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Table 2: Adverse Reactions in  10% of Patients Receiving BAVENCIO in the JAVELIN 
Merkel 200 Trial

Adverse Reactions BAVENCIO
(N = 88)

All Grades (%) Grade 3-4 (%)
General Disorders

2
22

Musculoskeletal and Connective Tissue Disorders
2
1

Gastrointestinal Disorders

22
1
2

Skin and Subcutaneous Tissue Disorders
22

Metabolism and Nutrition Disorders
2

Respiratory, Thoracic and Mediastinal Disorders

11 1
Nervous System Disorders

Vascular Disorders

Table 3 Selected Treatment-Emergent* Laboratory Abnormalities in Patients receiving 
BAVENCIO in the JAVELIN Merkel 200 Trial

Laboratory Tests Any Grade
(N = 88) 

%

Grade 3-4
(N = 88) 

%
Chemistry

1

1
1

Hematology

1
1

Table 4: All Grade Adverse Reactions in  10% of Patients with Locally Advanced or 
Metastatic UC in the JAVELIN Solid Tumor Trial

Adverse Reactions BAVENCIO
(N = 242)

All grades  
(%)

Grade 3-4  
(%)

Any
Gastrointestinal Disorders

1
2
2
1
1

General Disorders and Administration Site Conditions

1
Infections

21
Investigations

Metabolism and Nutrition Disorders
21 2

Musculoskeletal and Connective Tissue Disorders



Adverse Reactions BAVENCIO
(N = 242)

All grades  
(%)

Grade 3-4  
(%)

Renal Disorders

Respiratory, Thoracic and Mediastinal Disorders
2

Skin and Subcutaneous Tissue Disorders

Vascular Disorders

Table 5: Selected Laboratory Abnormalities* (Grade 3-4) in 1% of Patients with Locally 
Advanced or Metastatic UC Receiving BAVENCIO in the JAVELIN Solid Tumor Trial

Laboratory Tests Grade 3-4
(N = 242)** 

%
Chemistry

12

2
2
1

Hematology
11
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Networks through Connected Health) 
to improve broadband-enabled health 
care for rural populations in Appalachia 
with a focus on cancer. This is a welcome 
development, and we await the details 
of its implementation and its eventual 
generalizability to other locales, latest 
telemedicine technologies, and the sub-
population of cancer survivors.

The imminent introduction of uni-
form health records and the mandated 
centralization of many cancer clinical 
trials in the United States will be a nec-
essary and welcome prerequisite to effec-
tive telemedicine. We should prepare for 
these changes with a suite of integrated 
digital telecommunication programs. 
There are three elements of telemedicine 
that must be used to promote telehealth 
success. The fi rst and simplest element 
of telehealth is the interpretation of 
pathology slides and x-rays for second 
opinions. Technology currently exists 
for implementation of the second ele-
ment: virtual home care visits. This will 
allow specialists to follow up with their 
patients in real time to manage treat-
ment and decrease the number of costly 
hospital and emergency room visits.4 The 
third element provides cognitive support 
to assist patients during and after their 
treatment: direct video interaction. Di-
rect video interaction with the health 
care provider has been shown to work 
well in psychiatry, and it should counter-
act the diminished cancer prognosis that 
correlates with increased distance from a 
major medical center. 

Medicare and Medicaid 
Reimbursement for telemedicine is 

a concern shared by many providers. 
Notably, Medicare Part B pays for a lim-
ited number of telehealth services with 

distant site practitioners: physicians, 
nurse practitioners, physician assistants, 
nurse-midwives, clinical nurse special-
ists, certifi ed registered nurse anesthe-
tists, clinical psychologists, and clinical 
social workers. The use of a telecom-
munications system can substitute for 
an in-person encounter as a means to 
offer quality care to patients. A helpful 
resource for telehealth reimbursement is 
the Centers for Medicare and Medicaid 
Services.5

Challenges and Barriers 
Ezekiel Emanuel, MD, PhD, recently 

said that virtual medicine is unlikely 
to change patient behavior, based on 
several studies carried out in patients 
chronically susceptible to cardiovascular 
disease. It is likely that patients with can-
cer will react differently to telemedicine. 
Whereas cardiovascular disease suscep-
tibility demands unremitting changes 
in overall lifestyle, a single bout with 
cancer very often convinces a patient to 
immediately search for ongoing preven-
tion and stress reduction strategies and 
to learn about emerging treatments. In 
the longer term, patients with cancer 
also need to learn about the side effects 
of prior chemotherapy, such as cognitive 
impairment, and how to better manage 
those effects. Studies sponsored by phar-
maceutical companies are unlikely to 
focus on long-term side effects, and we 
should look to private foundations and 
academic researchers who can mount 
longer-term nonprofi t-oriented studies 
to better understand survivorship. 

Recommendations
Recommendations include studying 

and suggesting ways to encourage the 
popularization of telemedicine through 
discussions, meeting presentations, and 
actual use of innovative information 
technology in lower-income, outlying 

communities that can be operated by 
minimally trained medical or nursing 
offi ce personnel. In addition, it is impor-
tant to study ways to:

 ■ Elevate the status and recognize the 
need for better current cognitive as-
sessments of the acute and chronic 
effects of cancer treatment on quality 
of life, mental functioning, and fam-
ily economic devastation; 

 ■ Lobby health professional schools for 
training programs in this area; 

 ■ Develop formulas to clarify what 
devices are being used and services 
performed; and 

 ■ Lobby insurance companies to better 
reimburse these areas. 

It is necessary to develop partnerships 
with private foundations and pharma-
ceutical companies to support the re-
search study of long-term survivors after 
they have become largely independent 
of their treating institution—but stay 
with their treating doctor.

Conclusion 
This promises to be the era where cog-

nitive skills, potentiated by the prolifera-
tion of direct patient contacts afforded 
by telemedicine, will assume their right-
ful importance in cancer care. Millions 
of cancer survivors and newly diagnosed 
patients will benefi t greatly from an in-
tegrated, patient-centered telemedicine 
platform that will reduce the gaps of so-
cioeconomic challenges associated with 
receiving adequate patient care. With 
telemedicine, patients will be allowed to 
receive accessible quality care in a com-
munity setting. 
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T
odd A. Pickard, MMSc, PA-C, 
DFAAPA, of The University of 
Texas MD Anderson Cancer Cen-
ter, is a long-time ASCO Annual 

Meeting attendee, faculty member, and 
volunteer. In the following interview, 
he provides his tips for new attendees 
on how to navigate the Meeting and 
Chicago.

Q: How do you plan your time 
during the Meeting? 
Mr. Pickard: I review the Meeting 
materials to take a look at areas that are 
of interest to me and that I identify as 
gaps in my current knowledge. The Ses-
sions at a Glance is a great resource to 
see the daily schedule for a fi rst pass, 
then I look at the details of each session 
to make sure the learning objectives are 
benefi cial to me. I also rely on some of 
my close associates to talk about what 
they think are important or interesting 
sessions.  

I always attend the Plenary Session 
and Special Awards Sessions. It’s great 
to see the highlighted science, listen to 
the awardees share their experiences, 
see the new FASCO inductees, and hear 

from both the ASCO president and the 
CEO to understand what is happening 
with the Society. I also make sure to at-
tend the membership meeting to get an 
inside look at the health of the Society, 
how we are growing, and listen to lead-
ers report on progress. 

Q: Apart from the science presented, 
what are the benefi ts of attending 
the Meeting?
Mr. Pickard: It’s an incredible oppor-
tunity to network, make new connec-
tions, and reconnect with your associ-
ates from across the country. You can 
also get to know ASCO better by explor-
ing the informational booths staffed by 
the incredible professionals who work 
so hard for ASCO such as ASCO Univer-
sity®, Membership, and the many jour-
nals. I also make sure to stop by ASCO’s 
Conquer Cancer Foundation suite to 
make a donation and enjoy the Donors 
Lounge—it’s a great place to meet col-
leagues or run into ASCO leaders. 

Q: Have you made any connections 
at the Meeting that have impacted 
your career?

Mr. Pickard: Absolutely. My ASCO 
membership and the connections I have 
made through the meetings have given 
me so many opportunities. It has helped 
make connections at my institution that 
I never would have made back home. 
This had led to collaborative projects 
and invitations to participate on sev-
eral institutional initiatives. It was also 
a great opportunity to network with 
ASCO leaders and serve on ASCO com-
mittees. Interacting with and getting 
to know the ASCO staff has also been 
invaluable. Many times they remember 
you and suggest you as a possible expert 
for the work that ASCO does. 

Q: Do you have any advice for 
networking at the Meeting?
Mr. Pickard: Don’t be shy. Say ‘hel-
lo’ to people. Those who are ready to 
network will respond and are looking 
to make connections. Those who are 
busy—well, at least you shared a smile 
and they may recognize you later when 
they are ready to connect. 

Q: This year’s theme is focused on 
precision medicine. What do you 
think the Meeting will be most 
focused on 10 years from now?

Mr. Pickard: As we continue to drill 
down into each individual patient’s 
cancer, I believe that we will use a mul-
titude of innovative tools to help us 
pinpoint the specifi c genetic and mo-
lecular targets for every patient. This 
will lead to an exponential leap in our 
ability to care for and cure more pa-
tients than ever before. I anticipate in 
10 years that we may be seeing more 
precise clinical trials, where eligibil-
ity criteria are very specifi c and based 
on our ability to detect individual or 
small cohort abnormalities. There 
have already been great strides in this 
area, and I expect it to continue and 
become even more powerful as our 
technology continues to expand our 
ability to explore and understand our 
own frailties.

TODD A .  P ICK ARDWHY I ATTEND

Todd A. Pickard, MMSc, 
PA-C, DFAAPA, is 
the director of PA 
Practice with The 
University of Texas 
MD Anderson 
Cancer Center.
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Relapsed DLBCL: Is There a Role for 
Lenalidomide Maintenance After ASCT?

M
urali 
Jana-
kiram, 
MBBS, 

MD, an assis-
tant professor 
with Albert 
Einstein Col-
lege of Medi-
cine, answers a 
question posed 
by an attendee 
during a Best of ASCO® Meeting. 

Question: Is there a role for mainte-
nance lenalidomide after autologous 
hematopoietic stem cell transplanta-
tion in patients with relapsed diffuse 
large B-cell lymphoma?
Answer: Lenalidomide has two main 
mechanisms of action in diffuse large B-
cell lymphoma (DLBCL)—immunomod-
ulatory and direct antineoplastic effects.1 
Lenalidomide mediates increased natural 
killer cell activity, enhances antibody-
dependent cellular cytotoxicity, and de-
creases pro-infl ammatory cytokines in 
the tumor microenvironment. Lenalido-
mide also binds to the E3 ubiquitin li-
gase cereblon and decreases c-Myc and 
IRF4 expression, which in turn decreases 
nuclear factor–κβ and explains its prefer-
ential activity in activated B-cell DLBCL. 

Lenalidomide has been effective as a 
single agent (overall response rate [ORR] 
28%, complete response [CR] 7%)2 and 
in various combinations (cisplatin, cy-
tarabine, and dexamethasone regimen; 
bendamustine, ibrutinib, and rituximab) 
in relapsed/refractory DLBCL. As an up-
front agent, lenalidomide with ritux-
imab plus cyclophosphamide, doxo-
rubicin, vincristine, and prednisone 
(R-CHOP; together called R2-CHOP) pro-
duced high response rates (ORR 98%, CR 
80%). The progression-free survival (PFS) 
and overall survival (OS) with R2-CHOP 
was similar between germinal center 

B-cell–like (GCB) and the more aggres-
sive non-GCB subtype.3 

A phase II/III trial that compared le-
nalidomide with and without R-CHOP 
in patients with unselected DLBCL 
(NCT01856192) or with activated B-cell 
DLBCL (NCT02285062) has been com-
pleted. Lenalidomide has reasonable ac-
tivity in DLBCL and appears to mitigate 
the negative prognostic effect of non-
GCB DLBCL. 

There have been few maintenance 
studies in DLBCL, but no OS benefi t has 
been observed in untreated or relapsed 
DLBCL with rituximab, enzastaurin, or 
everolimus. In this setting, data about 
lenalidomide maintenance are limited, 
especially in the autologous stem cell 
transplantation (ASCT) setting. 

The REMARC study is one of the larg-
est studies to evaluate maintenance le-
nalidomide in patients between ages 60 
and 80 years who had previously un-
treated DLBCL or other aggressive B-cell 
lymphoma.4 A total of 650 patients who 
had a CR or partial response after six or 
eight cycles of R-CHOP were randomly 
assigned to 25 mg/day of lenalidomide 
maintenance or to placebo for 21 days of 
every 28-day cycle for 24 months. With 
a median follow-up time of 39 months, 
the median PFS was not reached for le-
nalidomide maintenance, and it was 
58.9 months for placebo (HR 0.708; 
p = 0.01). At 52 months, OS was simi-
lar between arms (HR 1.218; p = 0.26). 
The most common grade 3 and grade 4 
adverse events associated with lenalido-
mide versus placebo were neutropenia 
(56% vs. 22%) and cutaneous reactions 
(5% vs. 1%), respectively. Interestingly, 
the median PFS was in favor of lenalido-
mide in the GCB arm but not in the non-
GCB arm when compared with placebo. 
The rate of second primary malignancies 
was similar in both arms. 

In another small, multicenter, phase II 
study, 25 mg/day of lenalidomide mainte-

nance was given to 48 patients with che-
mosensitive relapsed DLBCL who were 
not eligible for ASCT or who had expe-
rienced relapse after ASCT.5 After a mean 
of 12 cycles in a median of 25 months of 
treatment, the 1-year PFS was 70%. Grade 
3 to 4 neutropenia was the most com-
mon toxicity in this trial. Overall, these 
results suggest that maintenance lenalid-
omide can improve PFS in select high-risk 
patients with treated DLBCL.

Very few trials of lenalidomide main-
tenance in the post-ASCT setting have 
been reported. Feldman et al6 conducted 
a phase I/II trial of lenalidomide plus 
rituximab, ifosfamide, carboplatin, and 
etoposide (RICE) followed by ASCT and 
lenalidomide maintenance after ASCT. 
In this trial, no dose reductions in le-
nalidomide or RICE were needed, and 
10 patients underwent ASCT. In eight 
of the 10 patients who started mainte-
nance lenalidomide, only three patients 
remained on maintenance lenalidomide 
(one patient completed treatment, and 
two had ongoing treatment). The most 
common reason for noncompletion of 
maintenance was disease progression. 
As expected, neutropenia was the most 
common toxicity observed with lenalid-
omide. Interestingly, the response rate 
of GCB DLBCL was higher than that of 
non-GCB DLBCL in this study. Because 
of the small enrollment numbers, no de-
fi nitive conclusions about maintenance 
lenalidomide could be drawn. 

Svoboda et al7 reported interim results 
of a phase I/II prospective, open-label trial 
of lenalidomide maintenance after ASCT 
in patients with lymphoma who were at 
high risk for relapse, as defi ned by resid-
ual FDG-PET–positive lesions (standard-
ized uptake value > 2.5) immediately be-
fore ASCT. Lenalidomide was initiated 28 
to 100 days after ASCT and was planned 
for up to 24 cycles. Of the 11 evaluable 
patients, eight (73%) had DLBCL (four 
had GCB and four had non-GCB disease). 

The median time on lenalidomide was 
13 cycles (range, one to 24 cycles), and 
the dose of 10 mg/day was determined 
to be appropriate for phase II. Most pa-
tients (55%) discontinued lenalidomide 
because of disease progression, and one 
patient discontinued because of a grade 
3 rash, possibly related to lenalidomide. 
One patient developed adenocarcinoma 
of the colon 1 year after completion of 
lenalidomide, and one patient developed 
therapy-related acute myeloid leukemia 
10 months after lenalidomide discontin-
uation. At a median follow-up time of 2 
years, the PFS of the complete cohort was 
62.3%, and the OS was 75.0%. This trial 
suggests that maintenance lenalidomide 
is feasible after ASCT for lymphoma and 
that the median PFS is improved with 
lenalidomide maintenance. The most 
common adverse effects were neutrope-
nia and rash in this setting, and the most 
common reason for discontinuation was 
disease progression. 

Overall, these trials suggest that le-
nalidomide maintenance is feasible and 
can increase PFS in select high-risk pa-
tients after ASCT. Neutropenia and skin 
rash are the most likely adverse effects 
encountered. Whether secondary malig-
nancies, especially therapy-related acute 
myeloid leukemia, could be increased in 
this setting, because most people would 
have received several cycles of high-dose 
chemotherapy, remains to be seen. It is 
likely that, in the maintenance setting, 
the immunomodulatory effect would be 
more important, because most of these 
studies in the maintenance setting favor 
the GCB subtype. At this time, in the 
absence of phase II data or randomized 
trials, it is diffi cult to recommend main-
tenance lenalidomide after ASCT, as ad-
ditional trials in this area are needed. 
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needed to identify the optimal partners 
in such combinations. 
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An Oncologist in Mexico City Refl ects on 
Earthquake Destruction, Preparation 

E
nrique Soto, MD, of the Salvador 
Zubiran National Institute of Medi-
cal Science and Nutrition, in Mex-
ico City, grew up to the sound of 

seismic alarms. Mexico City is located on 
a fault line, and Dr. Soto was no stranger 
to feeling the earth shake beneath his 
feet. He felt equipped to respond in the 
event of an earthquake. 

But from the fi rst rumblings of the 
magnitude 7.1 earthquake that hit Mex-
ico City on September 19, 2017, Dr. Soto 
knew something was different from past 

experiences. “When a minute or so had 
passed and the buildings continued to 
shake violently, we were all prepared for 
the worst,” he said.

Dr. Soto is a medical oncologist spe-
cializing in geriatric oncology. When the 
September 19 earthquake hit, he was in 
his offi ce on the 7th fl oor of Salvador Zu-
biran’s outpatient clinic. “The fi rst part 
of the earthquake felt like we had all just 
hit a bump in the road; everything just 
jumped,” he said. “Then the building 
started shaking.” 

Dr. Soto and his colleagues quickly 
headed for the building’s safety zone 
alongside its elevators and waited for 
the shaking to stop. Although the quake 
only lasted seconds, “it felt like an eter-
nity,” Dr. Soto said.

Assessing the Damage
Dr. Soto was fortunate to avoid devas-

tating structural damage fi rsthand. The 
newer buildings in his medical center—
including the outpatient clinic in which 
he works along with the chemotherapy 
and radiotherapy buildings—were con-
structed with an antiseismic design al-
lowing them to withstand earthquakes 
of signifi cant magnitude. Hundreds of 
older buildings in the city, however, saw 
severe damage or total destruction. The 
results were catastrophic. Thousands of 
people were injured, and fatalities to-
taled 320. In the aftermath of the disas-
ter, the Mexican public sector lost 3% to 
5% of its hospital beds. “This was quite 
considerable,” Dr. Soto said, especially 
during a time when emergency care was 
in its highest demand.

Although Salvador Zubiran did have a 
detailed protocol in place for earthquake 
response, which consisted of evacuat-
ing personnel, discharging patients with 
non–life-threatening conditions, and 
transferring others to safe zones in new-
er buildings, the earthquake caused un-

precedented consequences for the center 
nonetheless. The state of emergency was 
such that acute earthquake-related inju-
ries took center stage.

“The emergency room immediately 
fi lled with inpatients, meaning that 
some of our patients with cancer experi-
encing chemotherapy side effects had to 
be referred to other centers, and several 
nonemergency oncologic surgeries had 
to be rescheduled,” Dr. Soto said. “Many 
patients with chronic diseases were left 
unattended during the natural disaster, 
and in my own practice, I had several 
patients who were sent home from the 
emergency department.” 

Fortunately, none of Dr. Soto’s patients 
with cancer died as a result of their treat-
ment delays, but Dr. Soto emphasized 
that this lapse in treatment was a learn-
ing point. 

“Resilient health care systems need to 
be able to provide care not only to those 
suffering from acute injuries, but also to 
chronically ill patients who are in need of 
treatment, particularly those who depend 
on certain medications for pain control 
and those who require dialysis,” he said. 

In the case of Salvador Zubiran, ac-
counting for treatment delays consisted 
of swiftly adopting a new plan to partner 
with the Mexico National Cancer Insti-
tute to send patients with chemotherapy 
complications to their nearby emergen-
cy room.

Telemedicine During Disaster Events
In a blog post Dr. Soto wrote for ASCO 

Connection shortly after the earthquake, 

New Age in Oncology Premiered at 2012 Annual Meeting 
Anti–PD-1, anti–PD-L1 data signifi ed a paradigm shift in oncology research 

D
ata presented during the 2012 
ASCO Annual Meeting demon-
strated the potential of anti–PD-1 
and anti–PD-L1 therapy for mul-

tiple cancers and introduced ground-
breaking change in oncology research 
and treatment. Two researchers who 
presented key data about this promising 
therapy, and whose results were concur-
rently published in the New England Jour-
nal of Medicine,1,2 recently discussed the 
impact on oncology 6 years later. 

In 2012, Suzanne Topalian, MD, of the 
Bloomberg-Kimmel Institute for Cancer 
Immunotherapy, John Hopkins Medi-
cine, presented the results from a phase 
I study (Abstract CRA2509) that enrolled 
patients with fi ve cancer types who were 
then treated with anti–PD-1 therapy. 
These data opened a “new age in oncol-
ogy, a new way that we were thinking 
about attacking cancer,” Dr. Topalian 
said.

Six years later, researchers are “still try-
ing to optimize the therapy and broaden 
its reach to a wider group of patients. 
There is no doubt that these drugs are 

here to stay. We didn’t know that in 
2012, but we were optimistic,” she said.

Scott S. Tykodi, MD, PhD, with the 
Seattle Cancer Care Alliance, presented 
data in 2012 from a phase I trial (Abstract 
2510) demonstrating the safety and ef-
fi cacy of anti–PD-1/PD-L1 therapy in 
patients with advanced cancers. “These 
datasets were the kickoff to remarkable 
change that spans most of oncology,” 
Dr. Tykodi said. “It was a pivotal mo-

ment, and the changes since that time 
have been exponential. Not only did 
those drugs come forward and become 
standard therapy very quickly, but clini-
cal research is dominated by those drugs 
and other immunotherapy approaches.”

Blocking a Pathway
In the study presented by Dr. To-

palian, 296 patients with advanced 
See New Age in Oncology, Page 3C

See Earthquake, Page 3C

Incorporating PROs Into 
Real-World Practice

S
ystems that allow remote 
monitoring of symptoms in 
patients undergoing chemo-
therapy have been shown to 

help improve patients’ quality of life 
and increase their overall survival 
(OS). Adoption of these systems has 
therefore been increasing around 
the world, but what are the imple-
mentation challenges for a clinical 
oncology practice or health care sys-
tem? Experts will try to answer this 
question during “Patient-Reported 
Outcomes: Expanding From Plenary 
to Everyday Practice,” an Education 
Session on June 2.*

The session title makes reference 
to an abstract presented during the 
Plenary Session at last year’s Annu-
al Meeting.1 Ethan M. Basch, MD, 
MSc, FASCO, of the University of 

SESSION 
PREVIEW

See PROs to Real-World Practice, Page 12C
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2012 ASCO Annual Meeting attendees listen to groundbreaking research in anti–PD-1 and 
anti–PD-L1 therapy, which ultimately ushered in a new era of oncology treatments. 

A building collapsed on two vehicles  after 
the September 19, 2017, earthquake that 

struck Central Mexico. Buildings continued 
to fall throughout the next day.



 A Study of Ipatasertib in Combination With Paclitaxel as a Treatment for Participants With 
PIK3CA/AKT1/PTEN-Altered, Locally Advanced or Metastatic, Triple-Negative Breast Cancer 
or Hormone Receptor–Positive, HER2-Negative Breast Cancer

Phase III • NCT03337724

IPATunity130

Selected Eligibility Criteria

  Histologically documented TNBC or HR+/HER2– adenocarcinoma 
of the breast that is locally advanced or metastatic and is not 
amenable to resection with curative intent
 Measurable disease according to RECIST v1.1
  Valid results confi rming PIK3CA/AKT1/PTEN-altered status 
in tumor tissue
 No prior treatment with chemotherapy for inoperable LA/MBC
 No history of diabetes requiring insulin
 ECOG performance status of 0 or 1

Study Endpoints

Primary Outcome Measure:

  Progression-free survival, defi ned as the time 
from randomization to the fi rst occurrence of 
disease progression or death from any cause†

Selected Secondary Outcome Measures:

  Objective response rate, defi ned as a complete 
response or partial response on 2 consecutive 
occasions ≥4 weeks apart†

  Duration of response, defi ned as the time from the 
fi rst occurrence of a documented objective response 
to disease progression or death from any cause
  Overall survival, defi ned as the time from randomization 
to death from any cause
 GHS/HRQoL scores*

*As assessed using selected questions from EORTC QLQ-C30. 
† As determined by the investigator through the use of RECIST v1.1.

www.ClinicalTrials.gov Identifi er: NCT03337724; Sponsor Study Identifi er: CO40016.
ATP=adenosine triphosphate; ECOG=Eastern Cooperative Oncology Group; EORTC QLQ-C30=European Organization for Research and Treatment of Cancer Quality of Life 
Questionnaire Core 30; GHS=global health status; HER=human epidermal growth factor receptor; HR=hormone receptor; HRQoL=health-related quality of life; LA=locally 
advanced; MBC=metastatic breast cancer; PIK3CA=phosphoinositide-3-kinase, catalytic, alpha polypeptide; PTEN=phosphatase and tensin homolog; RECIST=Response 
Evaluation Criteria In Solid Tumors; TNBC=triple-negative breast cancer.
This compound and the combination of agents and their uses are investigational and have not been approved by the US Food and Drug Administration. Effi cacy and safety have not been 
established. The information presented should not be construed as a recommendation for use. The relevance of fi ndings in preclinical studies to humans is currently being evaluated.
Information is consistent with www.ClinicalTrials.gov as of February 1, 2018.

Find out if your patients are eligible for enrollment. For more information:

Call: Genentech Trial Information Support Line: 1-888-662-6728 (US and Canada only)

Email: global-roche-genentech-trials@gene.com

Visit: IPATunity130.com

© 2018 Genentech USA, Inc. All rights reserved. BIO/013018/0008 Printed in USA.

Ipatasertib (GDC-0068, RG7440): An investigational, ATP-competitive AKT inhibitor

Currently Enrolling in Breast Cancer

Post-treatment follow-up
• Survival
• GHS/HRQoL scores*

Ipatasertib + paclitaxel

Placebo + paclitaxel

A randomized, double-blind, placebo-controlled 
study of patients with
•  Locally advanced or metastatic TNBC or HR+/

HER2– breast cancer
• No prior chemotherapy for LA/MBC
• PIK3CA/AKT1/PTEN-altered tumor
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melanoma, non–small cell lung cancer 
(NSCLC), prostate cancer, renal cell car-
cinoma (RCC), or colorectal cancer were 
treated with the novel anti–PD-1 anti-
body.1 Objective responses were found 
in approximately one in four to one in 
fi ve patients with NSCLC, melanoma, 
or RCC. Most patients had been heav-
ily pretreated, and 47% had been treated 
with at least three prior regimens. The 
durability of the responses was notable, 
according to the report, and contrasted 
with the relatively modest durability of 
objective responses that were observed 
in patients with NSCLC, melanoma, or 
RCC who were treated with convention-
al chemotherapy, tyrosine-kinase inhibi-
tors, or both.

The study presented by Dr. Tykodi 
included 207 patients with advanced 
NSCLC, melanoma, colorectal cancer, 
RCC, ovarian cancer, pancreatic can-
cer, gastric cancer, or breast cancer.2 Pa-
tients were required to have had tumor 
progression after at least one previous 
course of tumor-appropriate therapy for 
advanced or metastatic disease, except 
for those patients with pancreatic or 
gastric cancers; they were not required 
to have received previous treatment. 
Objective responses were observed in 
patients with melanoma, NSCLC, RCC, 
and ovarian cancer.

The two studies, according to Dr. To-
palian, can be considered “bookends” 
that demonstrated the results of using 
drugs to block either one of the partners 
of a pathway that restrains the immune 
response against cancer. “Whether you 
block PD-1, the receptor on immune 
cells, or you block PD-L1, the ligand 
on tumor cells, you are interrupting 
the interaction of those two molecules. 
Simply doing that can cause the regres-
sion of advanced cancers that have not 
responded to other therapies. That was 
the main message looking at those two 
studies combined,” she said. 

“We have been pleasantly surprised 
that, since those reports in 2012, not 
only have the three cancer types that we 
reported on with anti–PD-1 responded—
melanoma, RCC, NSCLC—but there are 
other types of cancer that have also re-
sponded to this therapy,” she said. 

In the years following, the U.S. Food 
and Drug Administration (FDA) has 

approved im-
munotherapy 
drugs that 
block PD-1 or 
PD–L1 for nine 
individual can-
cer types, as 
well as for the 
overall catego-
ry of microsat-
ellite instabili-
ty high (MSI-H) 
or mismatch repair defi cient solid tu-
mors. In 2017, the FDA granted accel-
erated approval to pembrolizumab for 
the tissue/site-agnostic MSI-H indica-
tion.3 This is the fi rst time the FDA has 
granted approval based on a biomarker 
rather than a single tumor indication, 
Dr. Topalian said.

Research Targets
The activity in multiple cancer types 

with immunotherapy has been encour-
aging, but certain cancer types such as 
pancreatic and prostate cancers do not 
generally respond to these drugs—creat-
ing a dilemma that is at the cornerstone 
of ongoing research. “The few responses 
we have seen [in prostate and pancreatic 
cancers] are probably in the MSI-H tu-
mors that we fi nd at low frequency in 
those cancers. We have a lot of work to 
do there,” Dr. Topalian said.

In 2012 there was a promising lead 
on a biomarker that could help identify 
patients who would be more likely to 
respond to anti–PD-1, based on tumor 
biopsies conducted on 42 patients from 
Dr. Topalian and colleagues’ research. 
Those biopsies showed a clear correla-
tion of response to anti–PD-1 if the pre-
treatment tumor was PD-L1 positive. 
Subsequent research with thousands of 
patients from many trials led to FDA ap-
proval of four different commercial tests 
for PD-L1 immunohistochemistry in cer-
tain cancer indications, such as NSCLC.

That is now an area of very active re-
search—to fi nd biomarkers that will be 
more highly predictive and that will be 
useful for many different cancer types,” 
Dr. Topalian said.

Another research question introduced 
by this therapy is the recognition that re-
sponse is heterogeneous, and that there 
is clearly a subset of patients where the 
onset of meaningful antitumor effects is 
delayed in time. Biomarkers are needed 
that could help guide specifi c treatment 

decisions, such 
as how long 
therapy should 
be given if re-
sponse is de-
layed. 

Research is 
ongoing to de-
velop a clini-
cally available 
assay or mo-
lecular test to 

identify whether the patient is hard-
wired to even mount an antitumor re-
sponse, Dr. Tykodi said. “There are very 
few complete responders with immuno-
therapy. Current understanding of either 
intrinsic or acquired resistance remains 
imperfect, driving the search for a bio-
marker that could help guide decisions 
about which patients can be expected to 
respond to immunotherapy and which 
ones will not benefi t,” he said. 

“Hopefully, as time goes on, there will 
be better insight and better clues about 
who is the optimal patient to treat. 
Without a viable biomarker, however, it 
remains unclear how to choose whether 
a patient should or should not be ex-
posed to these drugs,” he said.

Controlling Adverse Events
Patients receiving PD-1 or PD-L1 an-

tibodies often experience immune-re-
lated adverse events (irAEs), effects that 
are familiar to those associated with 
anti–CTLA-4 therapy. Although most of 
these adverse events are mild, some can 
be severe. The focus of intense research 
now is discovering how to separate irAEs 
from the antitumor responses with these 
drugs, Dr. Topalian said.

“Is there a way we can prevent or treat 
the side effects without dampening anti-
tumor immunity? Right now we rely on 
steroids, the fi rst line for treating these 
irAEs, but the question is whether we 
can do that in a more refi ned way,” Dr. 
Topalian said. “We need to know wheth-
er there are certain cytokines or other 
molecules that are driving the irAEs but 
that are not so important for antitumor 
immunity. We might be able to be more 
selective by blocking just those mol-
ecules without using blanket therapy 
such as steroids.” 

Early diagnosis and management are 
key, as most irAEs can be managed if 
physicians remain alert and recognize 
them early, she said. 

Biomarker research is being conducted 
in this area as well, with researchers try-
ing to identify which patients may be at 
high risk for developing adverse events. 
“If we thought that a patient was partic-
ularly susceptible to a certain side effect, 
such as lung infl ammation, would there 
be a marker we could use to monitor in 
that patient for that specifi c type of in-
fl ammation? That is all part of the vision 
now, and it’s a work in progress,” Dr. To-
palian said.

Early-Stage Cancer Therapy
Although the initial work with anti–

PD-1 and anti–PD-L1 therapy was suc-
cessful for advanced disease, research is 
now testing these drugs for their impact 
on early-stage cancers. According to Dr. 
Topalian, results have been encourag-
ing for patients with resectable NSCLC 
treated with anti–PD-1 prior to surgery 
(neoadjuvant therapy), and other stud-
ies have shown encouraging results in 
head and neck cancer. 

Nivolumab was granted FDA approv-
al4 for adjuvant treatment of melanoma 
in December 2017 based on results of 
a positive, randomized phase III study 
published in the New England Journal 
of Medicine,5 Dr. Tykodi said. “The PD-1 
story has now thrown open the door for 
immunotherapy being front and center. 
Promising CAR T-cell data in leukemia 
and lymphoma are generating much 
enthusiasm that there will be new tools 
and techniques [available],” he said. 

–Kathy Holliman, MEd
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he told the story of one of his patients 
with prostate cancer who had recently 
received his third dose of chemotherapy. 
When his patient reported abdominal 
pain and a fever on the morning of Sep-
tember 19, Dr. Soto suggested he visit the 
emergency room for testing and told him 
he would come by to see him shortly. But 
then the earthquake hit, and when Dr. 
Soto was fi nally able to get to the emer-
gency room, he found his patient stand-
ing outside; the CT scan he was supposed 
to have didn’t happen. “In order to make 
room for potential victims of the earth-
quake, all patients without an emergency 
were discharged,” Dr. Soto said. 

That’s when Dr. Soto made a small 
gesture that meant a great deal to his 
patient; he gave him his personal cell-
phone number. “In the following days, 
as my colleagues and I scrambled around 
the city trying our best to help [victims 
of the earthquake], I kept in touch with 
this patient and his family through mes-
sages and calls. I felt worried, but I knew 
that it was impossible for him to go to a 
hospital, because all the existing resourc-
es were focused on the earthquake,” Dr. 
Soto wrote in his ASCO Connection blog. 

Dr. Soto’s patient and his family mem-
bers later expressed how grateful they 
were for Dr. Soto’s consistent commu-
nication. This experience led Dr. Soto to 
acknowledge just how imperative it is to 
check in with patients when immediate 

medical care is not readily available. 
“As doctors, we sometimes underesti-

mate the effect we can have on patients 
and their families by being available and 
by caring. Remember that your patients 
are as scared as you are, and that they 
may have many questions regarding the 
continuity of their care,” Dr. Soto said. 
“In the face of natural disasters, check-
ing in on patients and providing them 
with your contact information so they 
can reach out if they need it can mean 
the world.”

On an institutional level, Dr. Soto’s 
advice for earthquake preparedness in-
volves establishing a local disaster plan 
and evacuation procedure along with 
providing all patients with information 
sheets specifying their diagnosis and cur-

rent treatment 
regimen. This 
will enable pa-
tients to effi -
ciently seek care 
at other  institu-
tions if needed. 
Printouts and 
information 
about what to 
do in the case 
of a disaster 
should also be 
readily available to patients, Dr. Soto said. 

For additional advice, Dr. Soto will be 
speaking during an Education Session on 
June 4, “Cancer Care for Displaced Popu-
lations: Confl ict and Natural Disasters.” 

 –Caroline Hopkins

Earthquake
Continued from page 1C

Dr. Enrique Soto



* ZUMA-1 was an open-label, single-arm study in 101 adult patients who received YESCARTA® therapy. Patients received lymphodepleting 
chemotherapy prior to a single infusion of YESCARTA® at a target dose of 2 x 106 viable CAR T cells/kg body weight (maximum of 2 x 108 viable 
CAR T cells). Patients had refractory disease to their most recent therapy, or had relapsed within 1 year after autologous hematopoietic 
stem cell transplantation.

†The median time from leukapheresis to product delivery.

YESCARTA®, THE FIRST CAR T THERAPY FOR CERTAIN TYPES
OF RELAPSED OR REFRACTORY LARGE B-CELL LYMPHOMA 

Response duration was not
reached at a median follow-up
of 7.9 months in patients who 
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The following data reflect results from the ZUMA-1 pivotal trial*1

INDICATION
YESCARTA® is a CD19-directed genetically modified 
autologous T cell immunotherapy indicated for 
the treatment of adult patients with relapsed or 
refractory large B-cell lymphoma after two or more 
lines of systemic therapy, including diffuse large 
B-cell lymphoma (DLBCL) not otherwise specified, 
primary mediastinal large B-cell lymphoma, high 
grade B-cell lymphoma, and DLBCL arising from 
follicular lymphoma.

Limitation of Use: YESCARTA® is not indicated for the 
treatment of patients with primary central nervous 
system lymphoma.

IMPORTANT SAFETY INFORMATION
BOXED WARNING: CYTOKINE RELEASE SYNDROME AND NEUROLOGIC TOXICITIES

•  Cytokine Release Syndrome (CRS), including fatal or life-threatening reactions, occurred in 
patients receiving YESCARTA®. Do not administer YESCARTA® to patients with active infection 
or inflammatory disorders. Treat severe or life-threatening CRS with tocilizumab
or tocilizumab and corticosteroids.

•  Neurologic toxicities, including fatal or life-threatening reactions, occurred in patients 
receiving YESCARTA®, including concurrently with CRS or after CRS resolution. Monitor 
for neurologic toxicities after treatment with YESCARTA®. Provide supportive care and/or 
corticosteroids as needed.

•   YESCARTA® is available only through a restricted program under a Risk Evaluation
and Mitigation Strategy (REMS) called the YESCARTA® REMS.

Important Safety Information continued on adjacent page. 
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IMPORTANT SAFETY INFORMATION
(continued)
CYTOKINE RELEASE SYNDROME (CRS): CRS 
occurred in 94% of patients, including 13% with
 Grade 3. Among patients who died after receiving 

YESCARTA®, 4 had ongoing CRS at death.
The median time to onset was 2 days (range:
1-12 days) and median duration was 7 days (range: 
2-58 days). Key manifestations include fever (78%), 
hypotension (41%), tachycardia (28%), hypoxia 
(22%), and chills (20%). Serious events that may be 
associated with CRS include cardiac arrhythmias 
(including atrial fibrillation and ventricular 
tachycardia), cardiac arrest, cardiac failure, 
renal insufficiency, capillary leak syndrome, 
hypotension, hypoxia, and hemophagocytic 
lymphohistiocytosis/macrophage activation 
syndrome. Ensure that 2 doses of tocilizumab are 
available prior to infusion of YESCARTA®. Monitor 
patients at least daily for 7 days at the certified 
healthcare facility following infusion for signs 
and symptoms of CRS. Monitor patients for signs 
or symptoms of CRS for 4 weeks after infusion. 
Counsel patients to seek immediate medical 
attention should signs or symptoms of CRS occur 
at any time. At the first sign of CRS, institute 
treatment with supportive care, tocilizumab or 
tocilizumab and corticosteroids as indicated. 

NEUROLOGIC TOXICITIES: Neurologic toxicities 
occurred in 87% of patients. Ninety-eight percent 
of all neurologic toxicities occurred within the first 
8 weeks, with a median time to onset of 4 days 
(range: 1-43 days) and a median duration of 
17 days. Grade 3 or higher occurred in 31% of 
patients. The most common neurologic toxicities 
included encephalopathy (57%), headache 
(44%), tremor (31%), dizziness (21%), aphasia 
(18%), delirium (17%), insomnia (9%) and anxiety 
(9%). Prolonged encephalopathy lasting up to 
173 days was noted. Serious events including 
leukoencephalopathy and seizures occurred with 
YESCARTA®. Fatal and serious cases of cerebral 
edema have occurred in patients treated with 
YESCARTA®. Monitor patients at least daily for 
7 days at the certified healthcare facility following 
infusion for signs and symptoms of neurologic 
toxicities. Monitor patients for signs or symptoms 
of neurologic toxicities for 4 weeks after infusion 
and treat promptly. 

YESCARTA® REMS: Because of the risk of CRS 
and neurologic toxicities, YESCARTA® is available 
only through a restricted program under a Risk 
Evaluation and Mitigation Strategy (REMS) called 
the YESCARTA® REMS. The required components 
of the YESCARTA® REMS are: Healthcare facilities 
that dispense and administer YESCARTA® must be 
enrolled and comply with the REMS requirements. 
Certified healthcare facilities must have on-site, 
immediate access to tocilizumab, and ensure that 
a minimum of 2 doses of tocilizumab are available 
for each patient for infusion within 2 hours after 
YESCARTA® infusion, if needed for treatment of 
CRS. Certified healthcare facilities must ensure 
that healthcare providers who prescribe, dispense 
or administer YESCARTA® are trained about the 
management of CRS and neurologic toxicities. 
Further information is available at 
www.YESCARTAREMS.com or
1-844-454-KITE (5483).

HYPERSENSITIVITY REACTIONS: Allergic 
reactions may occur. Serious hypersensitivity 
reactions including anaphylaxis may be due to 
dimethyl sulfoxide (DMSO) or residual gentamicin 
in YESCARTA®.

SERIOUS INFECTIONS: Severe or life-threatening 
infections occurred. Infections (all grades) 
occurred in 38% of patients, and in 23% with

 Grade 3. Grade 3 or higher infections with an 
unspecified pathogen occurred in 16% of patients, 
bacterial infections in 9%, and viral infections 
in 4%. YESCARTA® should not be administered 
to patients with clinically significant active 
systemic infections. Monitor patients for signs 
and symptoms of infection before and after 
YESCARTA® infusion and treat appropriately. 
Administer prophylactic anti-microbials 
according to local guidelines. Febrile neutropenia 
was observed in 36% of patients and may be 
concurrent with CRS. In the event of febrile 
neutropenia, evaluate for infection and manage 
with broad spectrum antibiotics, fluids and other 
supportive care as medically indicated. Hepatitis B 
virus (HBV) reactivation, in some cases resulting 
in fulminant hepatitis, hepatic failure and death, 
can occur in patients treated with drugs directed 
against B cells. Perform screening for HBV, HCV, 
and HIV in accordance with clinical guidelines 
before collection of cells for manufacturing. 

PROLONGED CYTOPENIAS: Patients may 
exhibit cytopenias for several weeks following 
lymphodepleting chemotherapy and YESCARTA® 
infusion. Grade 3 or higher cytopenias not resolved 
by Day 30 following YESCARTA® infusion occurred 
in 28% of patients and included thrombocytopenia 
(18%), neutropenia (15%), and anemia (3%). 
Monitor blood counts after YESCARTA® infusion.

HYPOGAMMAGLOBULINEMIA: B-cell aplasia 
and hypogammaglobulinemia can occur. 
Hypogammaglobulinemia occurred in 15%
of patients. Monitor immunoglobulin levels 
after treatment and manage using infection 
precautions, antibiotic prophylaxis and 
immunoglobulin replacement. The safety of 
immunization with live viral vaccines during or 
following YESCARTA® treatment has not been 
studied. Vaccination with live virus vaccines is not 
recommended for at least 6 weeks prior to the 
start of lymphodepleting chemotherapy, during 
YESCARTA® treatment, and until immune recovery 
following treatment.

SECONDARY MALIGNANCIES: Patients may 
develop secondary malignancies. Monitor life-
long for secondary malignancies. In the event that 
a secondary malignancy occurs, contact Kite at 
1-844-454-KITE (5483) to obtain instructions on 
patient samples to collect for testing. 

EFFECTS ON ABILITY TO DRIVE AND USE 
MACHINES: Due to the potential for neurologic 
events, including altered mental status or 
seizures, patients are at risk for altered or 
decreased consciousness or coordination in the 
8 weeks following YESCARTA® infusion. Advise 
patients to refrain from driving and engaging 
in hazardous occupations or activities, such 
as operating heavy or potentially dangerous 
machinery, during this initial period.

ADVERSE REACTIONS: The most common 
adverse reactions (incidence  20%) include CRS, 
fever, hypotension, encephalopathy, tachycardia, 
fatigue, headache, decreased appetite, chills, 
diarrhea, febrile neutropenia, infections-pathogen 
unspecified, nausea, hypoxia, tremor, cough, 
vomiting, dizziness, constipation, and cardiac 

arrhythmias. 

Please see Brief Summary of Prescribing 

Information, including BOXED WARNING, 

on the following pages.

Santa Monica, CA

VISIT US AT THE 
GILEAD BOOTH #18063

Reference: 1. YESCARTA™ [package insert]. Santa Monica, CA: Kite Pharma; 2017.



BRIEF SUMMARY OF PRESCRIBING INFORMATION FOR YESCARTA®  
(axicabtagene ciloleucel) suspension for intravenous infusion

SEE PACKAGE INSERT FOR FULL PRESCRIBING INFORMATION

1 INDICATIONS AND USAGE

YESCARTA is a CD19-directed genetically modified autologous T cell immunotherapy indicated for the 
treatment of adult patients with relapsed or refractory large B-cell lymphoma after two or more lines 
of systemic therapy, including diffuse large B-cell lymphoma (DLBCL) not otherwise specified, primary 
mediastinal large B-cell lymphoma, high grade B-cell lymphoma, and DLBCL arising from follicular 
lymphoma.

Limitation of Use: YESCARTA is not indicated for the treatment of patients with primary central nervous 
system lymphoma.

2 DOSAGE AND ADMINISTRATION

2.2 Administration: YESCARTA is for autologous use only. The patient’s identity must match the patient 
identifiers on the YESCARTA cassette and infusion bag. Do not infuse YESCARTA if the information on the 
patient-specific label does not match the intended patient [see Dosage and Administration(2.2.3)]. 

Preparing Patient for YESCARTA Infusion: Confirm availability of YESCARTA prior to starting the 
lymphodepleting regimen. Pre-treatment: Administer a lymphodepleting chemotherapy regimen of 
cyclophosphamide 500 mg/m2 intravenously and fludarabine 30 mg/m2 intravenously on the fifth, fourth, 
and third day before infusion of YESCARTA. Premedication: Administer acetaminophen 650 mg PO and 
diphenhydramine 12.5 mg intravenously or PO approximately 1 hour before YESCARTA infusion. Avoid 
prophylactic use of systemic corticosteroids, as it may interfere with the activity of YESCARTA. 

Preparation of YESCARTA for Infusion: Coordinate the timing of YESCARTA thaw and infusion. Confirm the 
infusion time in advance, and adjust the start time of YESCARTA thaw such that it will be available for infusion 
when the patient is ready. Confirm patient identity: Prior to YESCARTA preparation, match the patient’s identity 
with the patient identifiers on the YESCARTA cassette. Do not remove the YESCARTA product bag from the 
cassette if the information on the patient-specific label does not match the intended patient. Once patient 
identification is confirmed, remove the YESCARTA product bag from the cassette and check that the patient 
information on the cassette label matches the bag label. Inspect the product bag for any breaches of container 
integrity such as breaks or cracks before thawing. If the bag is compromised, follow the local guidelines (or 
call Kite at 1-844-454-KITE). Place the infusion bag inside a second sterile bag per local guidelines. Thaw 
YESCARTA at approximately 37°C using either a water bath or dry thaw method until there is no visible ice in 
the infusion bag. Gently mix the contents of the bag to disperse clumps of cellular material. If visible cell clumps 
remain continue to gently mix the contents of the bag. Small clumps of cellular material should disperse with 
gentle manual mixing. Do not wash, spin down, and/or re-suspend YESCARTA in new media prior to infusion. 
Once thawed, YESCARTA may be stored at room temperature (20°C to 25°C) for up to 3 hours. 

Administration: For autologous use only. Ensure that tocilizumab and emergency equipment are available 
prior to infusion and during the recovery period. Do NOT use a leukodepleting filter. Central venous access is 
recommended for the infusion of YESCARTA. Confirm the patient’s identity matches the patient identifiers on 
the YESCARTA product bag. Prime the tubing with normal saline prior to infusion. Infuse the entire contents 
of the YESCARTA bag within 30 minutes by either gravity or a peristaltic pump. YESCARTA is stable at 
room temperature for up to 3 hours after thaw. Gently agitate the product bag during YESCARTA infusion 
to prevent cell clumping. After the entire content of the product bag is infused, rinse the tubing with 
normal saline at the same infusion rate to ensure all product is delivered. YESCARTA contains human 
blood cells that are genetically modified with replication incompetent retroviral vector. Follow universal 
precautions and local biosafety guidelines for handling and disposal to avoid potential transmission of 
infectious diseases. 

Monitoring: Administer YESCARTA at a certified healthcare facility. Monitor patients at least daily for 7 days 
at the certified healthcare facility following infusion for signs and symptoms of CRS and neurologic toxicities. 
Instruct patients to remain within proximity of the certified healthcare facility for at least 4 weeks following 
infusion. 

2.3 Management of Severe Adverse Reactions

Cytokine Release Syndrome (CRS): Identify CRS based on clinical presentation [see Warnings and 
Precautions (5.1)]. Evaluate for and treat other causes of fever, hypoxia, and hypotension. If CRS is 
suspected, manage according to the recommendations in Table 1. Patients who experience Grade 2 or higher 
CRS (e.g., hypotension, not responsive to fluids, or hypoxia requiring supplemental oxygenation) should be 
monitored with continuous cardiac telemetry and pulse oximetry. For patients experiencing severe CRS, 
consider performing an echocardiogram to assess cardiac function. For severe or life-threatening CRS, 
consider intensive care supportive therapy.

Table 1. CRS Grading and Management Guidance

CRS Grade (a) Tocilizumab Corticosteroids
Grade 1

Symptoms require symptomatic 
treatment only (e.g., fever, 
nausea, fatigue, headache, 
myalgia, malaise).

N/A N/A

Grade 2

Symptoms require and respond 
to moderate intervention. 

Oxygen requirement less than 
40% FiO

2 or hypotension 
responsive to fluids or low-dose 
of one vasopressor or 

Grade 2 organ toxicity (b).

Administer tocilizumab (c) 
8 mg/kg intravenously over  
1 hour (not to exceed 800 mg). 

Repeat tocilizumab every 
8 hours as needed if not 
responsive to intravenous fluids 
or increasing supplemental 
oxygen. 

Limit to a maximum of 3 doses 
in a 24-hour period; maximum 
total of 4 doses.

Manage per Grade 3 if no 
improvement within 24 hours 
after starting tocilizumab.

Table 1. CRS Grading and Management Guidance (continued)

CRS Grade (a) Tocilizumab Corticosteroids
Grade 3

Symptoms require and respond 
to aggressive intervention.

Oxygen requirement greater 
than or equal to 40% FiO

2 or 
hypotension requiring high-dose 
or multiple vasopressors or 

Grade 3 organ toxicity or Grade 4 
transaminitis.

Per Grade 2 Administer methylprednisolone  
1 mg/kg intravenously 
twice daily or equivalent 
dexamethasone (e.g.,  
10 mg intravenously every  
6 hours).

Continue corticosteroids use 
until the event is Grade 1 or less, 
then taper over 3 days.

Grade 4

Life-threatening symptoms. 

Requirements for ventilator 
support, continuous veno-venous 
hemodialysis (CVVHD) or

Grade 4 organ toxicity (excluding 
transaminitis).

Per Grade 2 Administer methylprednisolone  
1000 mg intravenously per day 
for 3 days; if improves, then 
manage as above.

(a) Lee et al 2014, (b) Refer to Table 2 for management of neurologic toxicity, (c) Refer to tocilizumab Prescribing Information for 
details

Neurologic Toxicity: Monitor patients for signs and symptoms of neurologic toxicities (Table 2). Rule out other 
causes of neurologic symptoms. Patients who experience Grade 2 or higher neurologic toxicities should be 
monitored with continuous cardiac telemetry and pulse oximetry. Provide intensive care supportive therapy for 
severe or life threatening neurologic toxicities. Consider non-sedating, anti-seizure medicines (e.g., levetiracetam) 
for seizure prophylaxis for any Grade 2 or higher neurologic toxicities.

Table 2. Neurologic Toxicity Grading and Management Guidance

Grading 
Assessment Concurrent CRS No Concurrent CRS

Grade 2 Administer tocilizumab per Table 1 for 
management of Grade 2 CRS.

If no improvement within 24 hours after starting 
tocilizumab, administer dexamethasone 10 mg 
intravenously every 6 hours if not already taking 
other corticosteroids. Continue dexamethasone 
use until the event is Grade 1 or less, then taper 
over 3 days.

Administer dexamethasone 10 mg 
intravenously every 6 hours.

Continue dexamethasone  
use until the event is Grade 1 or 
less, then taper over 3 days.

Consider non-sedating, anti-seizure medicines (e.g., levetiracetam) for seizure 
prophylaxis.

Grade 3 Administer tocilizumab per Table 1 for 
management of Grade 2 CRS.

In addition, administer dexamethasone 10 mg 
intravenously with the first dose of tocilizumab 
and repeat dose every  
6 hours. Continue dexamethasone use until the 
event is Grade 1 or less, then taper over 3 days.

Administer dexamethasone 10 mg 
intravenously every 6 hours.

Continue dexamethasone use until 
the event is Grade 1 or less, then 
taper over 3 days.

Consider non-sedating, anti-seizure medicines (e.g., levetiracetam) for seizure 
prophylaxis.

Grade 4 Administer tocilizumab per Table 1 for 
management of Grade 2 CRS.

Administer methylprednisolone 
1000 mg intravenously per day with first dose of 
tocilizumab and continue methylprednisolone 
1000 mg intravenously per day for 2 more days; 
if improves, then manage as above.

Administer methylprednisolone  
1000 mg intravenously per day for 
3 days; if improves, then manage 
as above.

Consider non-sedating, anti-seizure medicines (e.g., levetiracetam) for seizure 
prophylaxis.

4 CONTRAINDICATIONS: None.

5 WARNINGS AND PRECAUTIONS 

5.1 Cytokine Release Syndrome (CRS): CRS, including fatal or life-threatening reactions, occurred following 
treatment with YESCARTA. In Study 1, CRS occurred in 94% (101/108) of patients receiving YESCARTA, 
including ≥ Grade 3 (Lee grading system) CRS in 13% (14/108) of patients. Among patients who died 
after receiving YESCARTA, four had ongoing CRS events at the time of death. The median time to onset 
was 2 days (range: 1 to 12 days) and the median duration of CRS was 7 days (range: 2 to 58 days). Key 
manifestations of CRS include fever (78%), hypotension (41%), tachycardia (28%), hypoxia (22%), and 
chills (20%). Serious events that may be associated with CRS include cardiac arrhythmias (including atrial 
fibrillation and ventricular tachycardia), cardiac arrest, cardiac failure, renal insufficiency, capillary leak 
syndrome, hypotension, hypoxia, and hemophagocytic lymphohistiocytosis/macrophage activation syndrome 
(HLH/MAS) [see Adverse Reactions (6)]. Ensure that 2 doses of tocilizumab are available prior to infusion 
of YESCARTA. Monitor patients at least daily for 7 days at the certified healthcare facility following infusion 
for signs and symptoms of CRS. Monitor patients for signs or symptoms of CRS for 4 weeks after infusion. 
Counsel patients to seek immediate medical attention should signs or symptoms of CRS occur at any time 
[see Patient Counseling Information (17)]. At the first sign of CRS, institute treatment with supportive care, 
tocilizumab or tocilizumab and corticosteroids as indicated [See Dosage and Administration (2.3)].

5.2 Neurologic Toxicities: Neurologic toxicities, that were fatal or life-threatening, occurred following 
treatment with YESCARTA. Neurologic toxicities occurred in 87% of patients. Ninety-eight percent of all 
neurologic toxicities occurred within the first 8 weeks of YESCARTA infusion, with a median time to onset  
of 4 days (range: 1 to 43 days). The median duration of neurologic toxicities was 17 days. Grade 3 or  
higher neurologic toxicities occurred in 31% of patients. The most common neurologic toxicities included 
encephalopathy (57%), headache (44%), tremor (31%), dizziness (21%), aphasia (18%), delirium (17%), 
insomnia (9%) and anxiety (9%). Prolonged encephalopathy lasting up to 173 days was noted. Serious events 
including leukoencephalopathy and seizures occurred with YESCARTA. Fatal and serious cases of cerebral 
edema have occurred in patients treated with YESCARTA. Monitor patients at least daily for 7 days at the 
certified healthcare facility following infusion for signs and symptoms of neurologic toxicities. Monitor 

WARNING: CYTOKINE RELEASE SYNDROME and NEUROLOGIC TOXICITIES

•  Cytokine Release Syndrome (CRS), including fatal or life-threatening reactions, occurred in patients 
receiving YESCARTA. Do not administer YESCARTA to patients with active infection or inflammatory 
disorders. Treat severe or life-threatening CRS with tocilizumab or tocilizumab and corticosteroids 
[see Dosage and Administration (2.2, 2.3), Warnings and Precautions (5.1)].

•  Neurologic toxicities, including fatal or life-threatening reactions, occurred in patients receiving 
YESCARTA, including concurrently with CRS or after CRS resolution. Monitor for neurologic 
toxicities after treatment with YESCARTA. Provide supportive care and/or corticosteroids, as 
needed [see Dosage and Administration (2.2, 2.3), Warnings and Precautions (5.2)].

•  YESCARTA is available only through a restricted program under a Risk Evaluation and Mitigation 
Strategy (REMS) called the YESCARTA REMS [see Warnings and Precautions (5.3)].



patients for signs or symptoms of neurologic toxicities for 4 weeks after infusion and treat promptly [see 
Management of Severe Adverse Reactions (2.3); Neurologic Toxicities].

5.3 YESCARTA REMS: Because of the risk of CRS and neurologic toxicities, YESCARTA is available only through a 
restricted program under a Risk Evaluation and Mitigation Strategy (REMS) called the YESCARTA REMS [see Boxed 
Warning and Warnings and Precautions (5.1 and 5.2)]. The required components of the YESCARTA REMS are:
•  Healthcare facilities that dispense and administer YESCARTA must be enrolled and comply with the REMS 

requirements. Certified healthcare facilities must have on-site, immediate access to tocilizumab, and 
ensure that a minimum of two doses of tocilizumab are available for each patient for infusion within  
2 hours after YESCARTA infusion, if needed for treatment of CRS.

•  Certified healthcare facilities must ensure that healthcare providers who prescribe, dispense or administer 
YESCARTA are trained about the management of CRS and neurologic toxicities.

Further information is available at www.YescartaREMS.com or 1-844-454-KITE (5483).

5.4 Hypersensitivity Reactions: Allergic reactions may occur with the infusion of YESCARTA. Serious 
hypersensitivity reactions including anaphylaxis, may be due to dimethyl sulfoxide (DMSO) or residual 
gentamicin in YESCARTA.

5.5 Serious Infections: Severe or life-threatening infections occurred in patients after YESCARTA infusion. 
In Study 1, infections (all grades) occurred in 38% of patients. Grade 3 or higher infections occurred in 
23% of patients. Grade 3 or higher infections with an unspecified pathogen occurred in 16% of patients, 
bacterial infections in 9%, and viral infections in 4%. YESCARTA should not be administered to patients with 
clinically significant active systemic infections. Monitor patients for signs and symptoms of infection before 
and after YESCARTA infusion and treat appropriately. Administer prophylactic anti-microbials according to 
local guidelines. Febrile neutropenia was observed in 36% of patients after YESCARTA infusion and may 
be concurrent with CRS. In the event of febrile neutropenia, evaluate for infection and manage with broad 
spectrum antibiotics, fluids and other supportive care as medically indicated. Viral Reactivation: Hepatitis 
B virus (HBV) reactivation, in some cases resulting in fulminant hepatitis, hepatic failure and death, can 
occur in patients treated with drugs directed against B cells. Perform screening for HBV, HCV, and HIV in 
accordance with clinical guidelines before collection of cells for manufacturing.

5.6 Prolonged Cytopenias: Patients may exhibit cytopenias for several weeks following lymphodepleting 
chemotherapy and YESCARTA infusion. In Study 1, Grade 3 or higher cytopenias not resolved by Day 30 
following YESCARTA infusion occurred in 28% of patients and included thrombocytopenia (18%), neutropenia 
(15%), and anemia (3%). Monitor blood counts after YESCARTA infusion. 

5.7 Hypogammaglobulinemia: B-cell aplasia and hypogammaglobulinemia can occur in patients 
receiving treatment with YESCARTA. In Study 1, hypogammaglobulinemia occurred in 15% of patients. 
Monitor immunoglobulin levels after treatment with YESCARTA and manage using infection precautions, 
antibiotic prophylaxis and immunoglobulin replacement. The safety of immunization with live viral vaccines 
during or following YESCARTA treatment has not been studied. Vaccination with live virus vaccines is not 
recommended for at least 6 weeks prior to the start of lymphodepleting chemotherapy, during YESCARTA 
treatment, and until immune recovery following treatment with YESCARTA.

5.8 Secondary Malignancies: Patients treated with YESCARTA may develop secondary malignancies. Monitor 
life-long for secondary malignancies. In the event that a secondary malignancy occurs, contact Kite at  
1-844-454-KITE (5483) to obtain instructions on patient samples to collect for testing.

5.9 Effects on Ability to Drive and Use Machines: Due to the potential for neurologic events, including 
altered mental status or seizures, patients receiving YESCARTA are at risk for altered or decreased 
consciousness or coordination in the 8 weeks following YESCARTA infusion. Advise patients to refrain 
from driving and engaging in hazardous occupations or activities, such as operating heavy or potentially 
dangerous machinery, during this initial period.

6 ADVERSE REACTIONS: The following adverse reactions are described in Warnings and Precautions: 
Cytokine Release Syndrome, Neurologic Toxicities, Hypersensitivity Reactions, Serious Infections, Prolonged 
Cytopenias, Hypogammaglobulinemia. 

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 safety data described 
in this section reflect exposure to YESCARTA in the clinical trial (Study 1) in which 108 patients with relapsed/
refractory B-cell NHL received CAR-positive T cells based on a recommended dose which was weight-based 
[see Clinical Trials (14)] . Patients with a history of CNS disorders (such as seizures or cerebrovascular ischemia) 
or autoimmune disease requiring systemic immunosuppression were ineligible. The median duration of  
follow up was 8.7 months. The median age of the study population was 58 years (range: 23 to 76 years); 68% 
were men. The baseline ECOG performance status was 43% with ECOG 0, and 57% with ECOG 1. The most 
common adverse reactions (incidence ≥ 20%) include CRS, fever, hypotension, encephalopathy, tachycardia, 
fatigue, headache, decreased appetite, chills, diarrhea, febrile neutropenia, infections-pathogen unspecified, 
nausea, hypoxia, tremor, cough, vomiting, dizziness, constipation, and cardiac arrhythmias. Serious adverse 
reactions occurred in 52% of patients. The most common serious adverse reactions (> 2%) include 
encephalopathy, fever, lung infection, febrile neutropenia, cardiac arrhythmia, cardiac failure, urinary tract 
infection, renal insufficiency, aphasia, cardiac arrest, Clostridium difficile infection, delirium, hypotension, 
and hypoxia. The most common (≥ 10%) Grade 3 or higher reactions include febrile neutropenia, fever, 
CRS, encephalopathy, infections-pathogen unspecified, hypotension, hypoxia, and lung infections. Forty-five 
percent (49/108) of patients received tocilizumab after infusion of YESCARTA.

Summary of Adverse Reactions Observed in at Least 10% of the Patients Treated with YESCARTA  
in Study 1

Adverse Reaction Any Grade 
(%)

Grades 3 or 
Higher (%)

Cardiac disorders Tachycardia
Arrhythmia

57
23

2
7

Gastrointestinal disorders Diarrhea
Nausea
Vomiting
Constipation
Abdominal pain
Dry mouth

38
34
26
23
14
11

4
0
1
0
1
0

General disorders and 
administration site conditions

Fever
Fatigue
Chills
Edema

86
46
40
19

16
3
0
1

Immune system disorders Cytokine release syndrome
Hypogammaglobulinemia

94
15

13
0

Infections and infestations Infections-pathogen unspecified
Viral infections
Bacterial infections

26
16
13

16
4
9

Investigations Decreased appetite
Weight decreased
Dehydration

44
16
11

2
0
3

Summary of Adverse Reactions Observed in at Least 10% of the Patients Treated with YESCARTA  
in Study 1 (continued)

Adverse Reaction Any Grade 
(%)

Grades 3 or 
Higher (%)

Musculoskeletal and connective 
tissue disorders

Motor dysfunction
Pain in extremity
Back pain
Muscle pain
Arthralgia

19
17
15
14
10

1
2
1
1
0

Nervous system disorders Encephalopathy 
Headache
Tremor
Dizziness
Aphasia

57
45
31
21
18

29
1
2
1
6

Psychiatric disorders Delirium 17 6

Respiratory, thoracic and 
mediastinal disorders

Hypoxia
Cough
Dyspnea
Pleural effusion

32
30
19
13

11
0
3
2

Renal and urinary disorders Renal insufficiency 12 5

Vascular disorders Hypotension
Hypertension
Thrombosis

57
15
10

15
6
1

The following events were also counted in the incidence of CRS: tachycardia, arrhythmia, fever, chills, hypoxemia, renal insufficiency, 
and hypotension. For a complete list of events that contributed to the incidence of certain adverse reactions, please see footnote 
below Table 3 in Section 6.1 of the Full Prescribing Information.

Other clinically important adverse reactions that occurred in less than 10% of patients treated with 
YESCARTA include the following: blood and lymphatic system disorders: coagulopathy (2%); cardiac 
disorders: cardiac failure (6%) and cardiac arrest (4%); immune system disorders: hemophagocytic 
lymphohistiocytosis/macrophage activation syndrome (HLH/MAS) (1%), hypersensitivity (1%); infections 
and infestations disorders: fungal infections (5%); nervous system disorders: ataxia (6%), seizure (4%), 
dyscalculia (2%), and myoclonus (2%); respiratory, thoracic and mediastinal disorders: pulmonary edema 
(9%); skin and subcutaneous tissue disorders: rash (9%); vascular disorders: capillary leak syndrome (3%).

Grade 3 or 4 Laboratory Abnormalities Occurring in ≥ 10% of Patients in Study 1  
Following Treatment with YESCARTA based on CTCAE (N=108)

Lymphopenia 100%, Leukopenia 96%, Neutropenia 93%, Anemia 66%, Thrombocytopenia 58%, 
Hypophosphatemia 50%, Hyponatremia 19%, Uric acid increased 13%, Direct Bilirubin increased 13%, 
Hypokalemia 10%, Alanine Aminotransferase increased 10%.

6.2 Immunogenicity: YESCARTA has the potential to induce anti-product antibodies. The immunogenicity 
of YESCARTA has been evaluated using an enzyme-linked immunosorbent assay (ELISA) for the detection of 
binding antibodies against FMC63, the originating antibody of the anti-CD19 CAR. Three patients tested positive 
for pre-dose anti-FMC63 antibodies at baseline and Months 1, 3, or 6 in Study 1. There is no evidence that 
the kinetics of initial expansion and persistence of YESCARTA, or the safety or effectiveness of YESCARTA, was 
altered in these patients.

8 USE IN SPECIFIC POPULATIONS 

8.1 Pregnancy: Risk Summary : There are no available data with YESCARTA use in pregnant women. No 
animal reproductive and developmental toxicity studies have been conducted with YESCARTA to assess 
whether it can cause fetal harm when administered to a pregnant woman. It is not known if YESCARTA has 
the potential to be transferred to the fetus. Based on the mechanism of action, if the transduced cells cross 
the placenta, they may cause fetal toxicity, including B-cell lymphocytopenia. Therefore, YESCARTA is not 
recommended for women who are pregnant, and pregnancy after YESCARTA infusion should be discussed 
with the treating physician. 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.

8.2 Lactation: Risk Summary : There is no information regarding the presence of YESCARTA in human milk, 
the effect on the breastfed infant, and the effects on milk production. The developmental and health benefits 
of breastfeeding should be considered along with the mother’s clinical need for YESCARTA and any potential 
adverse effects on the breastfed infant from YESCARTA or from the underlying maternal condition.

8.3 Females and Males of Reproductive Potential: Pregnancy Testing: Pregnancy status of females with 
reproductive potential should be verified. Sexually-active females of reproductive potential should have a 
pregnancy test prior to starting treatment with YESCARTA. Contraception: See the prescribing information 
for fludarabine and cyclophosphamide for information on the need for effective contraception in patients who 
receive the lymphodepleting chemotherapy. There are insufficient exposure data to provide a recommendation 
concerning duration of contraception following treatment with YESCARTA. Infertility: There are no data on the 
effect of YESCARTA on fertility.

8.4 Pediatric Use: The safety and efficacy of YESCARTA have not been established in pediatric patients.

8.5 Geriatric Use: Clinical trials of YESCARTA did not include sufficient numbers of patients aged 65 years 
and older to determine whether they respond differently or have different safety outcomes as compared to 
younger patients.

17 PATIENT COUNSELING INFORMATION 
Advise the patient to read the FDA-approved patient labeling (Medication Guide). Ensure that patients 
understand the risk of manufacturing failure (1% in clinical trial). In case of a manufacturing failure, a 
second manufacturing of YESCARTA may be attempted. In addition, while the patient awaits the product, 
additional chemotherapy (not the lymphodepletion) may be necessary and may increase the risk of 
adverse events during the pre-infusion period. Advise patients to seek immediate attention for any of the 
following: Cytokine Release Syndrome, Neurologic Toxicities, Serious Infections, Prolonged Cytopenia [see 
Warnings and Precautions (5.1, 5.2, 5.3, 5.5) and Adverse Reactions (6) for more information and signs 
and symptoms]. Advise patients for the need to: Refrain from driving or operating heavy or potentially 
dangerous machinery after YESCARTA infusion until at least 8 weeks after infusion [see Warnings and 
Precautions (5.2)], Have periodic monitoring of blood counts. Contact Kite at 1-844-454-KITE (5483) if 
they are diagnosed with a secondary malignancy [see Warnings and Precautions (5.8)]. 

Manufactured by, Packed by, Distributed by: Kite Pharma, Inc., Santa Monica, CA 90404

US License No 2064

YESCARTA and KITE are trademarks of Kite Pharma, Inc.
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PARP Inhibitors in Ovarian Cancer: Moving 
Beyond Monotherapy and HRR Defi ciency 

Panagiotis A. Konstantinopoulos, MD, PhD, and 
Ursula A. Matulonis, MD

A
pproximately 50% of high-grade 
serous ovarian cancers harbor 
genetic or epigenetic alterations 
in gene members of the homolo-

gous recombination repair (HRR) path-

way.1 These alterations, which can be 
germline or somatic, most commonly 
involve BRCA1 and BRCA2 genes. How-
ever, they may also involve Fanconi 
anemia (FA) genes (e.g., PALB2 [FANCN] 
and BRIP1 [FANCJ]), core RAD genes 
(e.g., RAD51C and RAD51D), and other 
genes involved in HRR either directly 
(e.g., BARD1, NBN, and ATM) or indi-
rectly such as CDK12, which is involved 
in regulation of transcription of several 
HRR genes including BRCA1. HRR defi -
ciency induces genomic instability and 

hyperdependence on alternative DNA 
repair mechanisms, and it is associated 
with exquisite sensitivity to PARP inhib-
itors, which exhibit synthetic lethality 
to cells with defective HRR. Inhibition 
of base excision repair and trapping of 
PARP-DNA complexes at the replication 
fork are the most prevalent mechanisms 
of action of PARP inhibitors against 
HRR-defi cient cells. However, other 
mechanisms such as enhancement of 
toxic nonhomologous end-joining in 
PARP1-defi cient cells and inhibition of 

PARP1/Pol–mediated alternative end-
joining have also been proposed.2

The synthetic lethal interaction be-
tween PARP inhibition and HRR defi -
ciency is being successfully exploited 
therapeutically in ovarian cancer where-
by three PARP inhibitors—olaparib, ruca-
parib, and niraparib—have received U.S. 
Food and Drug Administration (FDA) ap-
proval as monotherapy either in patients 
with germline or somatic BRCA1/2 mu-
tations, or as maintenance therapy after 
platinum chemotherapy in platinum-
sensitive recurrent disease, regardless of 
BRCA mutation status. The Table (page 
9C) provides a clinical overview (dosing, 
approval indications, and toxicities) of 
the three PARP inhibitors that are cur-
rently FDA approved in ovarian cancer; 
two additional PARP inhibitors—velipa-
rib and talazoparib—are in clinical devel-
opment. Thus far, no study has directly 
compared the effi cacy of olaparib, ni-
raparib, and rucaparib. However, based 
on already reported studies on similar 
patient populations with ovarian cancer, 
it is reasonable to assume that all three 
drugs have comparable effi cacy. Another 
important unanswered question is the 
degree of cross-resistance between these 
agents (i.e., whether resistance to one 
agent automatically confers resistance to 
the other two).

HRR alterations have also been identi-
fi ed, albeit less frequently, in other hu-
man malignancies, including melanoma 
and triple-negative breast, prostate, and 
pancreatic cancers, which has prompted 
evaluation of PARP inhibitors in other 
clinical contexts beyond ovarian cancer. 
In January, the FDA approved olaparib 
for patients with germline BRCA-mu-
tated HER2-negative metastatic breast 
cancer previously treated with chemo-
therapy. Furthermore, olaparib has been 
granted breakthrough therapy designa-
tion as a single agent for the treatment 
of BRCA or ATM gene–mutated, castra-
tion-resistant metastatic prostate cancer 
in patients who have received a prior 
taxane-based chemotherapy and at least 
one newer hormonal agent. HRR altera-
tions have also been reported in uter-
ine cancer, such as BRCA1/2 mutations 

MCL-1 mRNA

CDK9

CDK9 regulation of MCL-1 
inhibits apoptosis, enabling1-5

Tolero Pharmaceuticals, Inc. is a leading developer of novel therapeutics to inhibit 
biological drivers of hematologic and oncologic diseases. 

A matter of cell life 
and cell death

MCL-1 dependence may 
drive progression of AML3,6

Disease progression and treatment 
resistance in a subset of acute 
myeloid leukemia (AML) have 
been associated with a key anti-
apoptotic protein, myeloid cell 
leukemia 1 (MCL-1).3,6 MCL-1 
is a member of the apoptosis-
regulating BCL-2 family of proteins.7

In MCL-1–dependent AML,* the 
AML blasts depend primarily 
on the function of MCL-1 for the 
anti-apoptotic mechanism of 
survival.8,9 MCL-1 inhibits apoptosis 
and sustains the survival of AML 
blasts, allowing them to proliferate, 
which may lead to relapse.3 MCL-1 
dependence is also associated 
with resistance to agents that 
otherwise have activity against 
leukemic blasts.7

Learn more at www.toleropharma.com

CDK9 is a key regulator of  
MCL-1 function1,2,5

MCL-1 mRNA transcription in 
AML blasts is regulated by cyclin-
dependent kinase 9 (CDK9),1,2 a 
protein that plays a critical role in 
transcription regulation without 
directly affecting cell-cycle control.5,10

CDK9-mediated transcriptional 

regulation of anti-apoptotic 

proteins, including MCL-1,  

is critical for the survival of  

MCL-1–dependent AML blasts.5

Inhibition of CDK9 as a 
rational therapeutic strategy 
in MCL-1–dependent AML1,5,7

Because MCL-1 has a short half-life 
of 2-4 hours, the effects of targeting 
its upstream regulators are 
expected to reduce MCL-1 levels 
rapidly.11 CDK9 inhibition has been 
shown to block MCL-1 transcription, 
resulting in rapid depletion of 
MCL-1 protein, which may restore 
apoptosis in MCL-1–dependent 
AML blasts.1,5,7

Understanding the role of CDK9 
in regulating MCL-1 may inform 
therapeutic targeting strategies 
in AML.

*The prevalence of MCL-1–dependent 
AML is under investigation.

If you have patients with AML, learn more 
about available clinical trials at the 2018 
ASCO Annual Meeting
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EXPERT 
EDITORIAL

 ■ PARP inhibitors represent a suc-
cess story for DNA-repair target-
ed therapies in ovarian cancer.

 ■ Important unanswered questions 
remain, including the comparative 
effi cacy of different PARP inhibi-
tors, the degree of their cross-
resistance, and their optimal 
incorporation into the manage-
ment of ovarian cancer.

 ■ PARP inhibitor resistance is 
also emerging as an impor-
tant problem in the clinic; the 
ideal treatment of patients who 
progress after PARP inhibitor 
therapy remains to be defi ned 
and should depend on a thorough 
understanding of the underlying 
mechanism(s) of resistance.

ARTICLE 
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in high-grade serous endometrial can-
cers. Furthermore, PTEN loss, which is 
prevalent in endometrioid endometrial 
cancer, has been reported under certain 
contexts to be synthetically lethal with 
PARP inhibition or compound PARP-
PI3K inhibition.3,4

Although PARP inhibitors have shown 
striking responses in HRR-defi cient ovar-
ian cancer, a substantial fraction of pa-
tients develop resistance or do not re-
spond to these agents, highlighting that 
de novo and acquired resistance to PARP 
inhibitors is a signifi cant clinical prob-
lem. The most common mechanism 
of PARP inhibitor resistance in HRR-
defi cient tumors is secondary genetic 
and epigenetic events that cancel the 
original HRR alteration and restore HRR 
profi ciency.2 HRR profi ciency may also 
be restored in BRCA1-defi cient tumors 
by rescue of DNA-end resection ability 
through loss of 53BP1 or REV7, which 
increases HRR capacity and confers resis-
tance to PARP inhibitors. Interestingly, 
PARP inhibitor resistance may still de-
velop without restoration of HRR profi -
ciency through reduced uptake and in-
creased effl ux of the drugs (e.g., through 
ABCB1 upregulation) or through a com-
plex mechanism where the DNA replica-
tion fork is protected by downregulation 
of proteins such as PTIP or CHD4, which 
typically facilitate recruitment of nucle-
ases involved in degradation of stalled 
replication forks.5,6

PARP Inhibitor Combinations 
in Ovarian Cancer

Building on the success of PARP in-
hibitor monotherapy in ovarian cancer, 
many combination strategies of PARP 
inhibitors with chemotherapy, anti-
angiogenic agents, molecular targeted 
agents, or immunotherapy are actively 
being explored in this disease and other 
cancers. Several rationales exist behind 
these combinations, including expan-
sion of PARP inhibitor use in non–HRR-
defi cient tumors, overcoming PARP 
inhibitor resistance, potentiating the 
activity of chemotherapy through in-
hibition of DNA repair, or priming the 
immune system with PARP inhibitors 
to facilitate response to immune check-
point blockade. 

Combination of PARP inhibitors 
with chemotherapy

 Several combinations of PARP inhibi-
tors with conventional double-strand 
break (DSB)–inducing chemotherapy 
agents (i.e., platinum analogues, te-
mozolomide, and topoisomerase I or II 
inhibitors), as well as with antimitotic 
agents (taxanes), have been evaluated. 
The rationale behind these combina-
tions is that by disrupting base exci-
sion repair and trapping PARP-DNA 
complexes at the replication fork, PARP 
inhibitors may potentiate the action 
of chemotherapy, particularly of DSB-
inducing agents. However, PARP inhibi-
tors have been challenging to combine 
with chemotherapy, mainly because of 
overlapping myelosuppression requir-
ing dose reductions of the PARP inhibi-
tors and/or the chemotherapy agents or 
an abbreviated, noncontinuous treat-
ment schedule of the PARP inhibitors.7,8 
In non–small cell lung cancer, veliparib 

has been evaluated in combination with 
carboplatin and paclitaxel chemother-
apy (NCT02106546); in breast cancer, 
veliparib has been evaluated in com-
bination with carboplatin in triple-
negative breast cancer (NCT02032277); 
and in gastric cancer, olaparib has been 
evaluated in combination to weekly pa-
clitaxel (NCT01924533; GOLD trial).8 
These trials, as well as other combina-
tion regimens, have not demonstrated 
superior activity compared with chemo-
therapy alone, which has tempered the 
enthusiasm for further development of 
PARP inhibitors in combination with 
chemotherapy. This is also one of the 
reasons PARP inhibitor use has been fo-
cused in the maintenance setting after 
administration of platinum-based che-
motherapy in ovarian cancer. 

Combination of PARP inhibitors 
with antiangiogenic agents

Several lines of evidence indicate that 
hypoxia can suppress HRR and that 
PARP inhibitor sensitivity is enhanced 
under hypoxic conditions. This research 
has prompted evaluation of the combi-
nation of PARP inhibitors with antian-
giogenic agents, including both mono-
clonal antibodies and tyrosine-kinase 
inhibitors. Unlike chemotherapy agents, 
combining PARP inhibitors with anti-
angiogenic agents has been much more 

straightforward given the nonoverlap-
ping toxicities between the two classes 
of drugs. In phase I studies, both olapa-
rib and niraparib have been safely com-
bined with bevacizumab while maintain-
ing their FDA-recommended doses and 
schedules.9,10 Olaparib is now being eval-
uated in combination with bevacizumab 
as maintenance therapy after fi rst-line 
platinum chemotherapy in ovarian can-
cer in the randomized phase III PAOLA-1 
trial (ENGOT-ov25;  NCT02477644), and 
niraparib is being evaluated in combina-
tion with bevacizumab as maintenance 
therapy in platinum-sensitive recur-
rent ovarian cancer in the randomized 
phase II AVANOVA trial (ENGOT-ov24; 
NCT02354131). 

Olaparib has also been combined with 
cediranib, an oral VEGFR1, VEGFR2, and 
VEGFR3 tyrosine-kinase inhibitor, with 
the recommended phase II dose found to 
be cediranib 30 mg once daily and olapa-
rib 200 mg twice daily. Strikingly, in a 
randomized, open-label, phase II study, 
the combination of olaparib plus  cedira-
nib signifi cantly improved progression-
free survival in recurrent platinum-sen-
sitive epithelial ovarian cancer compared 
with olaparib alone,11 with the greatest 
benefi t observed among patients with-
out germline BRCA1/2 mutations, sug-
gesting there may be greater synergism 
between these two agents in the set-

ting of HRR-profi cient tumors. Of note, 
VEGFR3 inhibition has been shown to 
downregulate BRCA gene expression, 
reverse chemotherapy resistance, and 
restore chemosensitivity in resistant cell 
lines in which a BRCA2 mutation had re-
verted to wild-type, raising the possibility 
that through VEGFR3 inhibition, cedira-
nib may sensitize HRR-profi cient tumors 
to olaparib. These results have led to 
phase III studies comparing olaparib plus 
cediranib to standard therapies in both 
platinum-resistant and platinum-sensi-
tive ovarian cancer (NCT02502266 and 
NCT02446600, with the latter having 
completed accrual in November 2017). 

Combination of PARP inhibitors 
with other targeted agents

The promise of PARP inhibitors in the 
management of ovarian cancer is tem-
pered by the fact that HRR-profi cient 
ovarian carcinomas do not respond well 
to these agents.12 Furthermore, the most 
prevalent mechanism of PARP inhibi-
tor resistance in HRR-defi cient cancers 
is acquired HRR profi ciency whereby 
secondary genetic or epigenetic events 
(e.g., secondary mutations in BRCA1/2 
or RAD51C/D, as well as reversal of 
BRCA1 promoter methylation) cancel 
the original HRR alteration, restore HRR 
profi ciency, and confer PARP inhibitor 

Table. Clinical Overview of PARP Inhibitors FDA Approved for Ovarian Cancer

Olaparib Rucaparib Niraparib

Dosing Capsules: 400 mg orally twice per day with or 
without food 
Tablets: 300 mg orally twice per day with or 
without food (preferred)

600 mg orally twice per day 
with or without food

300 mg orally once daily with or without 
food*

Dosage Form Capsules: 50 mg
Tablets: 100 mg, 150 mg 
Capsules and tablets should not be substituted mg 
per mg

Tablets: 200 mg, 250 mg, 
300 mg

Capsules: 100 mg

Metabolism Mainly hepatic by CYP3A4 (major substrate) Mainly hepatic by CYP2D6 
(major), CYP1A2 (minor), and 
CYP3A4 (minor)

By carboxylesterases to an inactive 
metabolite, which undergoes 
glucuronidation

Current 
FDA-Approved 
Indications

1.  Recurrent germline BRCA-mutated ovarian 
cancer with three or more prior lines of 
chemotherapy

2.  Maintenance in patients with recurrent ovarian 
cancer, fallopian tube cancer, or primary 
peritoneal cancer who are in complete or partial 
response to platinum-based chemotherapy, 
regardless of tumor BRCA status or histology

3.  Patients with germline BRCA-mutated HER2-
negative metastatic breast cancer previously 
treated with chemotherapy

Patients with BRCA-mutated 
ovarian cancer (either 
deleterious tumor or germline 
mutation) who have received 
at least two prior lines of 
chemotherapy**

Maintenance in patients with recurrent 
ovarian cancer, fallopian tube cancer, 
or primary peritoneal cancer who are in 
complete or partial response to platinum-
based chemotherapy, regardless of tumor 
BRCA status and histology

Current EMA 
Approvals

First therapy for the maintenance treatment of 
patients with platinum-sensitive relapsed BRCA-
mutated (germline and/or somatic) high-grade 
serous ovarian cancer who are in complete 
response or partial response to platinum-based 
chemotherapy

None Maintenance in patients with recurrent 
high-grade serous ovarian cancer* who are 
in complete or partial response to platinum-
based chemotherapy, regardless of tumor 
BRCA status

Specifi c 
Toxicities and 
Considerations

1.  Myelosuppression: Monitor complete blood 
counts monthly

2.  Rare hematologic toxicity of < 2% risk of AML 
and MDS

3.  Rise in creatinine likely because of effect on 
renal transporter proteins such as OCT2, MATE1, 
and MATE2-K

4. 2% risk of pneumonitis
5.  > 20% risk of nasopharyngitis and upper 

respiratory infection

1.  Myelosuppression: Monitor 
complete blood counts 
monthly

2.  Rare hematologic toxicity of 
< 2% risk of AML and MDS

3.  Rise in creatinine likely 
because of effect on renal 
transporter proteins such as 
OCT2, MATE1, and MATE2-K

4. Rise in liver function tests
5. Rise in cholesterol levels

1.  Myelosuppression especially 
thrombocytopenia*: Monitor weekly blood 
counts for the fi rst month of treatment 
and monthly thereafter

2.  Rare hematologic toxicity of < 2% risk of 
AML and MDS

3.  Up to 10% risk of palpitations and 
grade 3 or 4 hypertension because of 
niraparib’s ability to bind to and inhibit the 
dopamine, norepinephrine, and serotonin 
transporters; package insert recommends 
monitoring heart rate and blood pressure 
at least monthly for the fi rst year

*Upfront dose modifi cation to 200 mg niraparib for patients with baseline weight of < 77 kg and/or baseline platelets of < 150,000 K/uL should be considered 
to avoid signifi cant hematologic toxicity, especially thrombocytopenia, based on recent analyses of the ENGOT-OV16/NOVA study.
**A supplemental New Drug Application to the FDA has been submitted for rucaparib as maintenance treatment of patients with recurrent ovarian cancer in 
response to platinum-based chemotherapy.

Abbreviations: AML, acute myeloid leukemia; EMA, European Medicines Agency; FDA, U.S. Food and Drug Administration; MDS, myelodysplastic syndrome.

See PARP Inhibitors, Page 15C
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Understanding Genetic Factors Impacting Cancer Treatment Outcomes

M
ost oncologists think of pre-
cision medicine in terms of 
targeting treatment to attack 
molecular changes in tumor 

cells. But of equal importance is using 
information about inherited genetic 
variations as they infl uence treatment 
response, prognosis, and survival. This 
often-overlooked aspect of precision 
medicine will be the focus of the Edu-
cation Session “How Can Genetics Per-
sonalize Cancer Survivorship?” on June 
3.* The session is designed to provide 
attendees a better understanding of the 
current research landscape as to how pa-
tients’ genetic factors affect long-term or 
late effects of cancer therapies. 

“We know that most, but not all, can-
cer survivors experience adverse effects 
from treatment, short-term or long-term, 
and sometimes both,” session Chair 
Lindsay M. Morton, PhD, of the Nation-
al Cancer Institute, said. “If we can de-
termine which patients have a heritable 
susceptibility to these outcomes, there 
may be several opportunities to adjust 
and personalize their clinical care.” 

Targeting Treatment Toxicities
The session will feature three presenta-

tions. Two will focus on chemotherapy- 
and radiation-specifi c side effects. 

“My talk will primarily focus on tes-
ticular cancer because it provides an 
optimal model of pharmacogenetic 
studies,” M. Eileen Dolan, PhD, of the 
University of Chicago, said. “These are 
young men in their 20s and 30s, and the 
cure rate is very high at more than 90%. 
But they receive very toxic chemothera-
py—cisplatin. It leaves about 40% with 
tinnitus and a signifi cant fraction with 
neuropathy.” 

Dr. Dolan will discuss the role of ge-
netic variants that infl uence patients’ 
risk of these and other toxicities, in-
cluding how identifying genetic vari-
ants could impact treatment decisions 
for men with testicular cancer.

Sarah L. Kerns, PhD, MPH, of the Uni-
versity of Rochester Medical Center, will 
speak about side effects from radiother-
apy and how genetic information might 
be leveraged to reduce or prevent side ef-
fects. She will focus on fi ndings from the 
Radiogenomics Consortium that pertain 

to prostate cancer and urinary and bow-
el toxicities. 

“The shared goal of our Consortium is 
to pool datasets and enable collaborative 
efforts to identify genetic markers for 
normal tissue injury from radiotherapy. 
We have evidence from basic and ex-
perimental science that radiosensitivity 
has a strong heritable basis,” Dr. Kerns 
said. “So, the goal is to identify and un-
derstand the specifi c genes involved and 
determine how we can use that informa-
tion to personalize treatment.”

Dr. Morton will also  broadly cover the 
risk certain cancer survivors face for new 
primary cancers, and in particular how 
inherited genetic variations infl uence 
risk of treatment-related malignancies.

“Development of a new malignancy is 
one of the most serious adverse effects 
of treatment. Research on rare, inherited 
cancer predisposition syndromes tells us 
that certain patients are particularly sen-
sitive to new radiation-related malignan-

cies,” Dr. Morton said. “We are exploring 
the degree to which patients with cancer, 
but without these familial syndromes, 
may also be more susceptible to radia-
tion-related second cancers.”

The discoveries around how precision 
medicine may incorporate germline ge-
nomics to guide treatment decisions are 
still emerging, and application to clini-
cal care is still in the future. Attendees 
will learn of several potential advances 
on the horizon. 

For instance, improved understand-
ing of the biology of inherited variants 
could inform the development of novel 
treatments and prevention drugs. Such 
knowledge would also likely infl uence 
long-term follow-up guidelines for can-
cer survivors. 

“Another possibility is better risk strati-
fi cation, which is the heart of precision 
medicine,” Dr. Kerns said. “If we can 
identify patients before they start radia-
tion treatment who are at risk for toxici-
ties based on their genetic background, 
we may be able to alter their treatment 
by adjusting the dose schedule or giving 
nonradiation therapy if that’s an option.”

Preventative and follow-up care could 
also improve. 

“Many patients with testicular can-
cer see their primary care physician af-
ter they’re cured. But the primary care 
physician isn’t always trained to under-
stand their risk for long-term toxicities,” 
Dr. Dolan said. “It would be helpful for 
these patients to be followed long-term 

Dr. Sarah L. KernsDr. Lindsay M. Morton Dr. M. Eileen Dolan

See Understanding Genetic Factors, Page 15C

SESSION 
PREVIEW

North Carolina, Chapel Hill, and chair 
of the June 2 session, presented data 
from a randomized controlled trial com-
paring web-based symptom monitoring 
with patient-reported outcomes (PROs) 
versus usual care in patients receiv-
ing chemotherapy for metastatic solid 
tumors. He reported that systematic 
symptom monitoring during outpatient 
chemotherapy using a web-based PRO 
system conferred benefi ts in quality of 
life, emergency room visits, and OS. Re-
sults of the study were published online 
in the Journal of the American Medical 
Association simultaneously with his pre-
sentation.2

The ASCO Daily News asked Dr. Basch 
and fellow presenters of the upcoming 
session to comment on the issues in-
volved in incorporating PRO systems 
into real-world practice. 

Recapping the 2017 Plenary Study
In this large, single-center study, pa-

tients were randomly assigned to ei-
ther standard symptom monitoring or 
to an intervention arm, in which they 
could self-report 12 common symptoms 
through a web-based interface before 
and between visits. Email reminders were 
sent weekly, and when patients reported 
symptoms, nurses received email alerts. 
Oncologists received printed reports at 
patient visits. The primary endpoint of 

the study was quality of life, with OS as 
a secondary endpoint.1

The study enrolled 766 patients be-
tween June 2007 and January 2011. OS 
analysis was conducted in June 2016, af-
ter two-thirds of the patients had died, 
at which time median follow-up was 7 
years.1 

When prompted to self-report symp-
toms, patients did so 73% of the time; 
this was true even for elderly patients. 
Nurses took action in response to alerts 
77% of the time, with interventions that 
included counseling, referral to emer-
gency services, and chemotherapy dose 
modifi cations. 

At 6 months, 31% more patients in 
the self-reporting arm than the standard 
care arm experienced quality-of-life ben-
efi ts compared with baseline (34% vs. 
18%, respectively; p < 0.001). Emergency 
room visits were reduced by 7%. Median 
OS was 5 months longer for patients in 
the self-reporting arm compared with 
standard care (31.2 months vs. 26.0 
months; p = 0.03), translating to a 5-year 
absolute survival benefi t of 8%. 

Benefi ts of PRO Adoption
Interest in integrating PROs into 

clinical practice is rapidly increasing, 
Dr. Basch said, perhaps related to the 
benefi ts he and others have demon-
strated with PRO use. The 2017 Plenary 
study showed signifi cant improvement 
in physical function among patients 
who self-reported, presumably because 

their symptoms were better controlled, 
he said. 

“These patients were able to be up 
and out of bed more than patients in 
the nonreporting arm, and we know 
that staying more physically functional 
leads to better survival. In addition, 
patients in the self-reporting arm were 
able to tolerate chemotherapy an aver-
age of 2 months longer than nonreport-
ing patients, again presumably because 
symptoms were better controlled. Taken 
together, these factors likely contributed 
to the improved survival we observed,” 
Dr. Basch said.

Carolyn Kerrigan, MD, MHCDS, of 
the Geisel School of Medicine of Dart-
mouth College, noted that the use of 
PROs dovetails with a shift in health 
care economics. “PROs are becoming 
more important as health care focuses 
on value rather than volume,” she said. 
“Who better than the patient to tell you 

whether the services we provide supply 
value or not? The best way to collect 
that information systematically is to use 
valid measurement tools such as PROs.” 
Dr. Kerrigan is slated to present “Can 
Your Practice Afford PROs? Acquisition 
and Maintenance Considerations” dur-
ing the June 2 Education Session. 

Patient care providers are also rec-
ognizing the value of the information 
PROs can provide, Dr. Basch said. “We 
have learned that the vast majority of 
patients are willing and able to self-
report their symptoms during cancer 
treatment—even including those who 
are extremely ill and debilitated or even 
close to death,” Dr. Basch said. “We 
have also learned that nurses fi nd this 
information valuable and will act upon 
it clinically, for example by changing 
medications, counseling, and bringing 
patients in for assessments.”

PROs to Real-World Practice
Continued from page 1C

Dr. Ethan M. Basch Dr. Lisa Barbera Dr. Carolyn Kerrigan

See PROs to Real-World Practice, Page 30C
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Management of Rare Genitourinary Tumors

Jeanny B. Aragon-Ching, MD, FACP, and 
Donald L. Trump, MD, FACP

R
are genitourinary neoplasms en-
compass diseases of the kidney, 
bladder, prostate, and penile tract 
that are of uncommon histology. 

These entities often pose a major diag-
nostic and treatment dilemma to the 
treating physician. This review offers 
a quick guide on key diagnostic issues 
and therapeutic management in diseases 
that often have no widely acceptable 
treatment guidelines available.

Non-Urothelial Bladder Cancers
Urothelial carcinoma of the bladder 

makes up the majority of bladder can-
cers, whereas non-urothelial carcinomas 
typically comprise only 15% of all blad-
der neoplasms.1,2 In addition, divergent 
differentiation occurs in up to a third of 
cystectomy specimens seen. However, 
these divergent or mixed histologies of-
tentimes portend a more aggressive and 
advanced stage of disease, which could 
impact outcomes.3-5 Pathologists are of-
ten encouraged to report the percentage 
of variant histology, although in gen-
eral, even mixed histologies are treated 
similarly to urothelial carcinomas as 
long as the urothelial component is the 
predominant histology.6 On the other 
hand, pure non-urothelial bladder car-
cinomas have unique features that lend 
themselves to specifi c diagnostic and 
treatment challenges for the practicing 
clinician.7 The following are the most 
commonly encountered non-urothelial 
bladder cancers and their treatments.

Squamous cell carcinoma
Squamous cell carcinomas (SCC) ac-

count for 3% to 5% of all bladder can-
cer histologies. Certain risk factors are 
important to recognize, including his-
tory of chronic infl ammation, such as 
those with a protracted history of spinal 
cord injury who are on chronic cath-
eterization with resulting infections, 
schistosomiasis, and cyclophosphamide 
use.8 It is important to distinguish be-
tween schistosomal/bilharzial SCCs and 

non-bilharzial bladder SCCs, as this will 
impact presentation and treatment. The 
endemic bladder SCC in the Middle 
East and Southeast Asia is the bilharzi-
al type, which typically presents in the 
more advanced stages but at lower grade, 
and occurs at a younger age. The non-
bilharzial type, which occurs in older 
individuals and tends to be of higher 
grade and advanced stage at presenta-
tion, is most common in Europe and the 
Western Hemisphere. Given the aggres-
sive disease and advanced stage, patients 
diagnosed with invasive SCC of the 
bladder are usually treated with radical 
cystectomy and lymph node dissection; 
there is no proven role for neoadjuvant 
chemotherapy, although preoperative 
and postoperative radiation has yielded 
some promising responses, especially in 
those with positive margins in bilharzial 
bladder cancer.9-11 

Although the pattern of recurrence is 
typically local, distant disease can also 
be seen. Chemotherapy has been used, 
but there is no established effective che-
motherapy regimen. Ifosfamide/pacli-
taxel/cisplatin is the only prospectively 
assessed regimen in non-urothelial 

bladder cancer.12 In this trial, eight pa-
tients with SCC, 11 with adenocarcino-
ma, and one with small cell carcinoma 
were enrolled. Patients received a median 
of four cycles of treatment (range: 1-6). 
The trial showed an overall response rate 
of 35% (seven of 20 patients responded), 
of whom three had a partial response 
and four had a complete response. Of 
the eight patients in the trial with SCC, 
two (25%, 95% CI [3%, 65%]) achieved 
a complete radiographic response to 
chemotherapy. The median survival for 
patients with SCC was 8.9 months (95% 
CI [5.4 to not yet reached]) compared to 
24.8 months in patients with adenocar-
cinoma (95% CI [10.2, 32.3]).

Small cell carcinoma/neuroendocrine 
bladder carcinoma

Small cell carcinomas are rare, aggres-
sive histologies that comprise less than 
1% of all bladder neoplasms.13 Originally 
described in 1981, the theory regarding 
its origin is variable and was felt to arise 
from malignant transformation from 
neuroendocrine source or urothelial 
metaplastic changes or a multipotential 
stem cell.14 Patients are predominantly 
men and are often diagnosed at a more 
advanced stage. Immunohistochemis-
try typically shows positivity for chro-
mogranin, synaptophysin, and CD56.15

Although the American Joint Commit-
tee on Cancer staging system for tumor 
size, lymph nodes affected, and metas-
tases is often used when staging small 
cell bladder cancers, staging similar to 
conventional small cell lung cancer with 
designations of limited versus extensive 
staging follows a pragmatic approach of 
whether localized or advanced involve-
ment is seen. However, it is important to 
recognize that, similar to presentation of 
small cell in other anatomic locations, it 
is almost always considered a systemic 
disease despite a seemingly localized pre-
sentation, hence the need for systemic 
chemotherapy. 

Neoadjuvant chemotherapy followed 
by consolidation with either radiation 
or surgery in patients with localized 
disease presentation seems to result in 
better outcomes.16 A phase II trial us-
ing alternating ifosfamide/doxorubicin 
and cisplatin/etoposide enrolled 30 pa-
tients, with the best outcomes seen in 
18 patients who had surgically resect-
able disease and receipt of neoadjuvant 
treatment. Median overall survival (OS) 
for this group was 58 months compared 
to 13.3 months in 12 patients who had 
unresectable or metastatic small cell dis-
ease.17 On the other hand, patients who 
present with advanced or metastatic 
disease should be treated with systemic 
chemotherapy alone, with local thera-
py only reserved for palliative control. 
Typical regimens are similar to that for 
small cell lung cancer with cisplatin and 
etoposide for six cycles or substitution of 
carboplatin for those who are cisplatin-
ineligible.18-20 

Bladder adenocarcinoma
Bladder adenocarcinoma comprises 

less than 2% of all bladder tumors. Typi-
cal risk factors include history of prior 
infection, bladder exstrophy and repair, 
and augmentation. However, a distinc-
tion between a primary bladder adeno-
carcinoma or metastatic from a more 
common site like gastrointestinal can-
cers is important. Urachal adenocarci-
noma is a unique subset that, although 
not technically a bladder cancer in that 
it arises from a urachal remnant, pres-
ents commonly with hematuria and 
a bladder tumor that is located in the 
bladder dome. Treatment is unique as 
well because it is the only type of inva-
sive bladder involvement that is amena-
ble to partial cystectomy, which should 
include a complete en bloc resection of 
the urachus and umbilectomy to pre-
vent urachal remnant recurrence. There 
is no proven role for neoadjuvant or 
adjuvant chemotherapy, although the 
use of a 5-fl uorouracil (5-FU)–based regi-
men is active in metastases; consider-
ation for adjuvant chemotherapy may 
be given in those who are considered 
high risk for relapse such as those with 
positive lymph nodes, positive margins, 
involvement of the peritoneal surface, 
or where the umbilicus was not resected 
en bloc.21,22 For recurrent or metastatic 
disease, chemotherapy regimens such 
as G-FLIP, modifi ed FOLFOX, or ifos-
famide/paclitaxel/cisplatin (similar to 
SCC) may be helpful (Table).23

Prostate Cancer With Rare Histologies
Classifi cation of prostate tumors 

typically divides prostate cancers into 
epithelial tumors (of which acinar cell 
adenocarcinoma remains the most com-
mon histology for prostate carcinoma), 
neuroendocrine tumors, mesenchymal 
tumors, hematolymphoid tumors, and 
miscellaneous ones, including clear 
cell adenocarcinoma.2 The 2016 World 
Health Organization grading system for 
prostate cancer segregated fi ve different 
grade groupings for the Gleason scores. 
New acinar adenocarcinoma variants 
called microcystic adenocarcinoma and 
pleomorphic giant cell adenocarcinoma 
were added.
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 ■ Rare genitourinary tumors pose diagnostic and treatment dilemmas for both 
physicians and patients alike.

 ■ Non-urothelial bladder cancers are amenable to multimodality treatment with 
surgery, radiation, and chemotherapy that is not typically used for urothelial 
histology.

 ■ Prostate small cell carcinoma histology may occur as a pure anaplastic, 
poorly differentiated histology at initial presentation, or emerge as a small cell 
phenotype from a background of high-grade adenocarcinoma after treatment 
with androgen deprivation therapy.

 ■ Metastatic non–clear cell renal cell carcinomas are often treated with the 
same agents as clear cell renal cell cancers (anti-VEGF or mTOR inhibition), 
but optimal therapeutic targets remain to be elucidated and such therapies are 
less effective than in patients with pure clear cell renal cell carcinoma. 

ARTICLE HIGHLIGHTS

See Rare Genitourinary Tumors, Page 21C

Table. Select Chemotherapy Regimens Used for Rare Genitourinary Cancers

Indications, 
Reference

Regimen Chemotherapy Administration
(Every 3 weeks)

Bladder urachal 
carcinoma or 
adenocarcinoma21,22

Gem FLP Gemcitabine 200 mg/m2/d D1 and D5 + cisplatin 
20 mg/m2/d D1-5; 5-FU 200 mg/m2/d D1-5; 
leucovorin 10 mg/m2/d D1-5

Bladder squamous 
cell cancer12

TIP Paclitaxel 200 mg/m2; cisplatin 70 mg/m2; 
ifosfamide 1,500 mg/m2; mesna 300 mg/m2 30 
mins before and 4 hr and 8 hr after ifosfamide

Bladder 
adenocarcinoma23

FOLFOX6 Oxaliplatin 85 mg/m2 + leucovorin 400 mg/m2, 
bolus 5-FU 400 mg/m2 followed by infusional 5-FU 
2,400 mg/m2 over 46 hr, every 2 weeks

Bladder small cell18 Cisplatin/etoposide Cisplatin 20 mg/m2 D1-5 
+ etoposide 80 mg/m2 D1-5; 

Bladder small cell19 Cisplatin/etoposide Cisplatin 75 mg/m2 D1 
+ etoposide 100 mg/m2 D1-3; 

Bladder small cell20 Carboplatin/etoposide Carboplatin AUC 5-6 D1 
+ etoposide 100 mg/m2 D1-3

Prostate small cell30 Cisplatin/etoposide Cisplatin 25 mg/m2 D1-3 
+ etoposide 120 mg/m2 D1-3 

Prostate small cell30 Carboplatin/docetaxel Carboplatin AUC 5 + docetaxel 75 mg/m2

Renal cell with 
sarcomatoid57

Gemcitabine/sunitinib Gemcitabine 1,000 mg/m2 D1 and 8 + sunitinib 
37.5 mg D1-14

Renal cell with 
collecting duct59

Gemcitabine/cisplatin 
or carboplatin

Gemcitabine 1,250 mg/m2 D1 and 8 + cisplatin 70 
mg/m2 or carboplatin AUC 5 D1

Abbreviations: 5-FU, 5-fl uorouracil; AUC, area under the curve; d, day; hr, hour; m, meter; mg, milligram.
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resistance.13,14 Therefore, de novo HRR 
profi ciency (i.e., ovarian cancers that are 
not initially HRR defi cient) and acquired 
HRR profi ciency (which represents the 
most important mechanism of PARP 
inhibitor resistance) pose a signifi cant 
challenge for the successful use of PARP 
inhibitors in this disease.

Combining PARP inhibitors with mo-
lecular targeted agents that inhibit HRR 
may represent an effective strategy to 
sensitize HRR-profi cient (de novo or ac-
quired) ovarian cancers to PARP inhibi-
tors and thus potentially expand use of 
these agents beyond patients with HRR-
defi cient tumors. Many of these combi-
nations are also being evaluated in other 
tumor types, including triple-negative 
breast cancer. Strategies under investi-
gation include combinations of PARP 
inhibitors with CDK1 inhibitors (inhi-
bition of CDK1 induces HRR defi ciency 
through inhibition of phosphorylation 
of BRCA1 by CDK1); PI3K or AKT in-
hibitors (inhibition of the PI3K pathway 
leads to ERK activation/phosphoryla-
tion, increased activation of ETS1, and 
suppression of BRCA1/2 expression and 
of HRR); CDK12 inhibitors (abroga-
tion of CDK12 leads to downregulation 
of HRR genes as discussed above); and 
HDAC inhibitors and HSP90 inhibitors, 
which both induce coordinated down-
regulation of HRR pathway genes. Com-
binations of PARP inhibitors with cell 
cycle checkpoint inhibitors (i.e., ATR 
inhibitors, WEE1 inhibitors, and CHK1 
inhibitors) to sensitize HRR-profi cient 
cells to PARP inhibitors and to overcome 
PARP inhibitor resistance are also under 
development, although there is concern 
for overlapping myelosuppression with 
these agents. Of all these approaches, 
combined PI3K and PARP inhibition rep-
resents the most mature combination 
strategy, as it has now completed phase I 
evaluation in ovarian and triple-negative 
breast cancer (using the pan-PI3K inhibi-
tor BKM120 and the alpha-specifi c PI3K 
inhibitor BYL719 in combination with 
olaparib) with promising results among 
ovarian cancers enriched for HRR profi -
ciency and no alarming signals besides 
the expected nonoverlapping toxicities 
of these agents.15,16

Combinations of PARP inhibitors with 
immune checkpoint inhibitors

Although immune checkpoint inhibi-
tors (e.g., anti–CTLA-4 and anti–PD-1/
PD-L1 antibodies) have demonstrated 
potent clinical activity across multiple 
tumor types, only modest effectiveness 
in ovarian cancer has been observed. 
Development of strategies to improve 
effi cacy of immune checkpoint inhibi-

tors in ovarian cancer while minimizing 
immune-related toxicity is a high prior-
ity for ovarian cancer treatment. Several 
lines of evidence indicate that DSBs cre-
ated by damaging agents such as PARP 
inhibitors can result in somatic muta-
tions that act as neoantigens if HRR is 
defi cient, and these DSBs are repaired 
by error-prone repair pathways such as 
nonhomologous end-joining or alter-
native end-joining. Furthermore, DNA 
damage induced by PARP inhibitors can 
also activate the innate immune system 
through the STING pathway, and this 
DSB-mediated immune activation is bal-
anced by concomitant inhibitory sig-
naling, including upregulation of PD-L1 
expression through STAT1/STAT3/IRF3 
activation.17,18 These data suggest that 
PARP inhibitors may prime the immune 
system to facilitate response to immune 
checkpoint blockade and provide the 
preclinical rationale for combinations 
of PARP inhibitors with immune check-
point inhibitors. In this regard, all PARP 
inhibitors (olaparib, niraparib, rucapa-
rib, veliparib, and talazoparib) are being 
evaluated in various combinations with 
immune checkpoint inhibitors, includ-
ing anti–PD-1 antibodies (nivolumab 
and pembrolizumab), anti–PD-L1 anti-
bodies (durvalumab, atezolizumab, and 
avelumab), and anti–CTLA-4 antibod-
ies (ipilimumab and tremelimumab) in 
ovarian cancer, both in HRR-defi cient 
and HRR-profi cient tumors. Similar 
combinations are also being evalu-
ated in other disease types, including 
triple-negative breast, non–small cell 
lung, urothelial, and prostate cancers. 
Of note, the addition of antiangiogenic 
agents to these combinations is also be-
ing explored, such as the combination 
of olaparib/durvalumab/cediranib and 
the combination of rucaparib/nivolum-
ab/bevacizumab, which will be opening 
shortly in our institution. 

Future Directions
PARP inhibitors represent a success 

story for DNA-repair targeted therapies 
in ovarian cancer. However, important 
unanswered questions remain, includ-
ing the comparative effi cacy of dif-
ferent PARP inhibitors, the degree of 
their cross-resistance, and their optimal 
incorporation into the management 
of ovarian cancer (i.e., after fi rst-line 
treatment or in the recurrent setting). 
PARP inhibitor resistance (de novo and 
acquired) is also emerging as an impor-
tant problem in the clinic; the ideal 
treatment of patients who progress af-
ter PARP inhibitor therapy remains to 
be defi ned and should depend on thor-
ough understanding of the underlying 
mechanism(s) of resistance. 

Development of rational combina-
tions of PARP inhibitors with other 

agents represents the next step for using 
PARP inhibitors for treatment of cancers 
that are non-HRR defi cient; for over-
coming PARP inhibitor resistance; and 
for priming the immune system to fa-
cilitate response to immune checkpoint 
blockade. Careful clinical trial design 
and evaluation of these combinations 
will be required, with increased focus on 
proof-of-mechanism pharmacodynamic 
studies so that PARP inhibitor combina-
tions can be tailored for specifi c patient 
populations and for specifi c mecha-
nisms of PARP inhibitor resistance.  
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in specialty clinics that are more aware 
of the risks for long-term toxicities.”

Although exciting, many gaps still 
need to be closed before the benefi ts of 
precision medicine can be fully realized. 
Researchers need access to large num-

bers of cases with suffi cient biospeci-
mens for analysis of germline DNA and 
detailed information on treatment and 
outcomes from long-term follow-up. 
Validation and translational studies are 
also required.

“There is tremendous promise that 
this fi eld will improve the long-term 
health of cancer survivors,” Dr. Morton 

said. However, she cautioned that “we 
still have a long road ahead of us in or-
der to fulfi ll that promise.” 

–Emily Kuhl, PhD

*Program information updated as of March 
1. For session time and location information, 
please refer to the ASCO iPlanner on the 
Attendee Resource Center (am.asco.org/arc).

Understanding Genetic Factors
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Indication
XTANDI (enzalutamide) capsules is indicated for the 
treatment of patients with metastatic castration-resistant 
prostate cancer (CRPC).

Important Safety Information
Contraindications
XTANDI is not indicated for women. XTANDI can cause fetal 
harm and potential loss of pregnancy.

Warnings and Precautions
Seizure occurred in 0.5% of patients receiving XTANDI 
in clinical studies. In a study of patients with predisposing 
factors, seizures were reported in 2.2% of patients. See 
section 5.1 of the Prescribing Information for the list of 
predisposing factors. It is unknown whether anti-epileptic 
medications will prevent seizures with XTANDI. Permanently 
discontinue XTANDI in patients who develop a seizure 
during treatment.
Posterior Reversible Encephalopathy Syndrome (PRES) 
In post approval use, there have been reports of PRES 
in patients receiving XTANDI. PRES is a neurological disorder 
which can present with rapidly evolving symptoms including 
seizure, headache, lethargy, confusion, blindness, and other 
visual and neurological disturbances, with or without 
associated hypertension. A diagnosis of PRES requires 
confi rmation by brain imaging, preferably MRI. Discontinue 
XTANDI in patients who develop PRES.

Adverse Reactions
The most common adverse reactions (≥ 10%) that occurred 
more commonly (≥ 2% over placebo) in the XTANDI patients 
from the two placebo-controlled clinical trials were asthenia/
fatigue, back pain, decreased appetite, constipation, 
arthralgia, diarrhea, hot fl ush, upper respiratory tract 
infection, peripheral edema, dyspnea, musculoskeletal 
pain, weight decreased, headache, hypertension, and 
dizziness/vertigo. In the bicalutamide-controlled study of 
chemotherapy-naïve patients, the most common adverse 
reactions (≥ 10%) reported in XTANDI patients were 
asthenia/fatigue, back pain, musculoskeletal pain, hot fl ush, 
hypertension, nausea, constipation, upper respiratory tract 
infection, diarrhea, and weight loss.
In the placebo-controlled study of patients taking XTANDI 
who previously received docetaxel, Grade 3 and higher 
adverse reactions were reported among 47% of XTANDI 
patients and 53% of placebo patients. Discontinuations 
due to adverse events were reported for 16% of XTANDI 
patients and 18% of placebo patients. In the placebo-
controlled study of chemotherapy-naïve patients, Grade 3-4 
adverse reactions were reported in 44% of XTANDI patients 
and 37% of placebo patients. Discontinuations due to 
adverse events were reported for 6% of both study groups. 
In the bicalutamide-controlled study of chemotherapy-
naïve patients, Grade 3-4 adverse reactions were reported 
in 38.8% of XTANDI patients and 37.6% of bicalutamide 
patients. Discontinuations due to adverse events were 
reported for 7.6% of XTANDI patients and 6.3% of 
bicalutamide patients.

Indication and Important Safety Information

In the US alone, 
 106,000 patients 
have been prescribed 
 XTANDI—and counting†2

† Estimate based on US sales and use data from September 2012 to December 2017. 
Reference: Astellas. XTANDI. Data on File. Source: Symphony Health.2

Upon progression on 
GnRH therapy* in mCRPC1

FDA approved for metastatic CRPC since 2012
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Lab Abnormalities: In the two placebo-controlled trials, 
Grade 1-4 neutropenia occurred in 15% of XTANDI patients 
(1% Grade 3-4) and 6% of placebo patients (0.5% Grade 
3-4). Grade 1-4 thrombocytopenia occurred in 6% of XTANDI 
patients (0.3% Grade 3-4) and 5% of placebo patients (0.5% 
Grade 3-4). Grade 1-4 elevations in ALT occurred in 10% 
of XTANDI patients (0.2% Grade 3-4) and 16% of placebo 
patients (0.2% Grade 3-4). Grade 1-4 elevations in bilirubin 
occurred in 3% of XTANDI patients (0.1% Grade 3-4) and 
2% of placebo patients (no Grade 3-4).

Infections: In the study of patients taking XTANDI who previously 
received docetaxel, 1% of XTANDI patients compared to 0.3% 
of placebo patients died from infections or sepsis. In the study 
of chemotherapy-naïve patients, 1 patient in each treatment 
group (0.1%) had an infection resulting in death.

Falls (including fall-related injuries) occurred in 9% of XTANDI 
patients and 4% of placebo patients in the two placebo-
controlled trials. Falls were not associated with loss of 
consciousness or seizure. Fall-related injuries were more severe 
in XTANDI patients, and included non-pathologic fractures, 
joint injuries, and hematomas.

Hypertension occurred in 11% of XTANDI patients and 4% 
of placebo patients in the two placebo-controlled trials. No 
patients experienced hypertensive crisis. Medical history of 
hypertension was balanced between arms. Hypertension led 
to study discontinuation in < 1% of patients in each arm.

Supported by 3 randomized, controlled trials

1717 patients with metastatic 
CRPC who were asymptomatic or 

mildly symptomatic were randomized 
to XTANDI + GnRH therapy* 

(n = 872) or placebo 
+ GnRH therapy* (n = 845).1,3

PREVAIL TRIAL

1199 patients with metastatic 
CRPC who were previously on 

docetaxel therapy were randomized 
to XTANDI + GnRH therapy* 

(n = 800) or placebo 
+ GnRH therapy* (n = 399).1

AFFIRM TRIAL

375 patients with metastatic 
CRPC who were asymptomatic or 

mildly symptomatic were randomized 
to XTANDI + GnRH therapy* 

(n = 184) or bicalutamide 
+ GnRH therapy* (n = 191).1,4

TERRAIN TRIAL

GnRH therapy, gonadotropin-releasing hormone therapy; mCRPC, metastatic castration-resistant prostate cancer.

*Or after bilateral orchiectomy.1

Visit XtandiHCP.com to learn more about XTANDI in metastatic CRPC patients

Drug Interactions
Effect of Other Drugs on XTANDI Avoid strong CYP2C8 
inhibitors, as they can increase the plasma exposure to XTANDI. 
If co-administration is necessary, reduce the dose of XTANDI.
Avoid strong CYP3A4 inducers as they can decrease 
the plasma exposure to XTANDI. If co-administration is 
necessary, increase the dose of XTANDI.

Effect of XTANDI on Other Drugs Avoid CYP3A4, CYP2C9, 
and CYP2C19 substrates with a narrow therapeutic index, as 
XTANDI may decrease the plasma exposures of these drugs. If 
XTANDI is co-administered with warfarin (CYP2C9 substrate), 
conduct additional INR monitoring.

Please see adjacent pages for Brief Summary of 
Full Prescribing Information.
References: 1. XTANDI [package insert]. Northbrook, IL: Astellas, Inc. 
2. Astellas. XTANDI. Data on File. 3. Beer TM, Armstrong AJ, Rathkopf DE, et al; 
for the PREVAIL Investigators. Enzalutamide in metastatic prostate cancer before 
chemotherapy. N Engl J Med 2014;371(5):424-33. 4. Shore ND, Chowdhury S, 
Villers A, et al. Effi cacy and safety of enzalutamide versus bicalutamide for patients 
with metastatic prostate cancer (TERRAIN): a randomised, double-blind, phase 2 
study. Lancet Oncol 2016;17(2):153-63.



XTANDI® (enzalutamide) capsules for oral use  
Initial U.S. Approval: 2012
BRIEF SUMMARY OF PRESCRIBING INFORMATION
The following is a brief summary. Please see the package 
insert for full prescribing information.
INDICATIONS AND USAGE
XTANDI is indicated for the treatment of patients with 
metastatic castration-resistant prostate cancer (CRPC).
CONTRAINDICATIONS
Pregnancy 
XTANDI can cause fetal harm and potential loss of pregnancy.
WARNINGS AND PRECAUTIONS
Seizure
Seizure occurred in 0.5% of patients receiving XTANDI in 
clinical studies. In these trials patients with predisposing 
factors for seizure were generally excluded. Seizure 
occurred from 31 to 603 days after initiation of XTANDI. 
Patients experiencing seizures were permanently 
discontinued from therapy and all seizure events resolved.
In a single-arm trial designed to assess the risk of 
seizure in patients with pre-disposing factors for seizure, 
8 of 366 (2.2%) XTANDI-treated patients experienced  
a seizure. Three of the 8 patients experienced a second 
seizure during continued treatment with XTANDI after 
their first seizure resolved. It is unknown whether  
anti-epileptic medications will prevent seizures with 
XTANDI. Patients in the study had one or more of the 
following pre-disposing factors: the use of medications 
that may lower the seizure threshold (~ 54%), history 
of traumatic brain or head injury (~ 28%), history of 
cerebrovascular accident or transient ischemic attack 
(~ 24%), and Alzheimer’s disease, meningioma, or 
leptomeningeal disease from prostate cancer, unexplained 
loss of consciousness within the last 12 months, past 
history of seizure, presence of a space occupying lesion 
of the brain, history of arteriovenous malformation, or 
history of brain infection (all < 5%). Approximately 17% 
of patients had more than one risk factor. 
Advise patients of the risk of developing a seizure while 
receiving XTANDI and of engaging in any activity where 
sudden loss of consciousness could cause serious harm 
to themselves or others. 
Permanently discontinue XTANDI in patients who develop 
a seizure during treatment.
Posterior Reversible Encephalopathy Syndrome (PRES)
There have been reports of posterior reversible 
encephalopathy syndrome (PRES) in patients receiving 
XTANDI. PRES is a neurological disorder which can present  
with rapidly evolving symptoms including seizure, 
headache, lethargy, confusion, blindness, and other 
visual and neurological disturbances, with or without 
associated hypertension. A diagnosis of PRES requires 
confirmation by brain imaging, preferably magnetic 
resonance imaging (MRI). Discontinue XTANDI in 
patients who develop PRES. 
ADVERSE REACTIONS
Clinical Trial 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.
Three randomized clinical trials enrolled patients with 
metastatic prostate cancer that has progressed on  
androgen deprivation therapy (GnRH therapy or bilateral 
orchiectomy), a disease setting that is also defined as 
metastatic CRPC. Two trials were placebo-controlled 
(Studies 1 and 2), and one trial was bicalutamide- 
controlled (Study 3). In Studies 1 and 2, patients received 
XTANDI 160 mg or placebo orally once daily. In Study 3, 
patients received XTANDI 160 mg or bicalutamide 
50 mg orally once daily. All patients continued androgen 
deprivation therapy. Patients were allowed, but not 
required, to take glucocorticoids. 
The most common adverse reactions (≥ 10%) that 
occurred more commonly (≥ 2% over placebo) in the 
XTANDI-treated patients from the two randomized 
placebo-controlled clinical trials were asthenia/fatigue, 
back pain, decreased appetite, constipation, arthralgia, 
diarrhea, hot flush, upper respiratory tract infection, 
peripheral edema, dyspnea, musculoskeletal pain, 
weight decreased, headache, hypertension, and 
dizziness/vertigo.

Study 1: XTANDI versus Placebo in Metastatic CRPC 
Following Chemotherapy
Study 1 enrolled 1199 patients with metastatic CRPC 
who had previously received docetaxel. The median 
duration of treatment was 8.3 months with XTANDI 
and 3.0 months with placebo. During the trial, 48% of  
patients on the XTANDI arm and 46% of patients on the 
placebo arm received glucocorticoids.
Grade 3 and higher adverse reactions were reported 
among 47% of XTANDI-treated patients and 53% of 
placebo-treated patients. Discontinuations due to adverse 
events were reported for 16% of XTANDI-treated patients 
and 18% of placebo-treated patients. The most common 
adverse reaction leading to treatment discontinuation was 
seizure, which occurred in 0.9% of the XTANDI-treated 
patients compared to none (0%) of the placebo-treated 
patients. Table 1 shows adverse reactions reported in 
Study 1 that occurred at a ≥ 2% higher frequency in the 
XTANDI arm compared to the placebo arm.
Table 1. Adverse Reactions in Study 1 

XTANDI
N = 800

Placebo
N = 399

Grade 
1-4a

(%)

Grade 
3-4
(%)

Grade 
1-4
(%)

Grade 
3-4
(%)

General Disorders
Asthenic 
Conditionsb 50.6 9.0 44.4 9.3

Peripheral 
Edema 15.4 1.0 13.3 0.8

Musculoskeletal And Connective Tissue Disorders
Back Pain 26.4 5.3 24.3 4.0
Arthralgia 20.5 2.5 17.3 1.8
Musculoskeletal 
Pain 15.0 1.3 11.5 0.3

Muscular 
Weakness 9.8 1.5 6.8 1.8

Musculoskeletal 
Stiffness 2.6 0.3 0.3 0.0

Gastrointestinal Disorders
Diarrhea 21.8 1.1 17.5 0.3
Vascular Disorders
Hot Flush 20.3 0.0 10.3 0.0
Hypertension 6.4 2.1 2.8 1.3
Nervous System Disorders
Headache 12.1 0.9 5.5 0.0
Dizzinessc 9.5 0.5 7.5 0.5
Spinal Cord 
Compression 
and Cauda 
Equina 
Syndrome

7.4 6.6 4.5 3.8

Paresthesia 6.6 0.0 4.5 0.0
Mental 
Impairment 
Disordersd

4.3 0.3 1.8 0.0

Hypoesthesia 4.0 0.3 1.8 0.0
Infections And Infestations
Upper 
Respiratory 
Tract Infectione

10.9 0.0 6.5 0.3

Lower 
Respiratory 
Tract And Lung 
Infectionf

8.5 2.4 4.8 1.3

Psychiatric Disorders
Insomnia 8.8 0.0 6.0 0.5
Anxiety 6.5 0.3 4.0 0.0
Renal And Urinary Disorders
Hematuria 6.9 1.8 4.5 1.0
Pollakiuria 4.8 0.0 2.5 0.0
Injury, Poisoning And Procedural Complications
Fall 4.6 0.3 1.3 0.0
Non-pathologic 
Fractures 4.0 1.4 0.8 0.3

Skin And Subcutaneous Tissue Disorders
Pruritus 3.8 0.0 1.3 0.0
Dry Skin 3.5 0.0 1.3 0.0
Respiratory Disorders
Epistaxis 3.3 0.1 1.3 0.3
a    CTCAE v4.
b    Includes asthenia and fatigue.
c    Includes dizziness and vertigo.
d     Includes amnesia, memory impairment, cognitive disorder, 

and disturbance in attention.
e     Includes nasopharyngitis, upper respiratory tract infection, 

sinusitis, rhinitis, pharyngitis, and laryngitis.
f      Includes pneumonia, lower respiratory tract infection, 

bronchitis, and lung infection.

Study 2: XTANDI versus Placebo in Chemotherapy-
naïve Metastatic CRPC
Study 2 enrolled 1717 patients with metastatic CRPC who 
had not received prior cytotoxic chemotherapy, of whom 
1715 received at least one dose of study drug. The median  
duration of treatment was 17.5 months with XTANDI and 
4.6 months with placebo. Grade 3-4 adverse reactions  
were reported in 44% of XTANDI-treated patients and 
37% of placebo-treated patients. Discontinuations due to 
adverse events were reported for 6% of XTANDI-treated  
patients and 6% of placebo-treated patients. The 
most common adverse reaction leading to treatment  
discontinuation was fatigue/asthenia, which occurred in 
1% of patients on each treatment arm. Table 2 includes 
adverse reactions reported in Study 2 that occurred at a 
≥ 2% higher frequency in the XTANDI arm compared to 
the placebo arm. 

Table 2. Adverse Reactions in Study 2
XTANDI
N = 871

Placebo
N = 844

Grade 
1-4a

(%)

Grade 
3-4
(%)

Grade 
1-4
(%)

Grade 
3-4
(%)

General Disorders
Asthenic 
Conditionsb 46.9 3.4 33.0 2.8

Peripheral 
Edema 11.5 0.2 8.2 0.4

Musculoskeletal And Connective Tissue Disorders
Back Pain 28.6 2.5 22.4 3.0
Arthralgia 21.4 1.6 16.1 1.1
Gastrointestinal Disorders
Constipation 23.2 0.7 17.3 0.4
Diarrhea 16.8 0.3 14.3 0.4
Vascular Disorders
Hot Flush 18.0 0.1 7.8 0.0
Hypertension 14.2 7.2 4.1 2.3
Nervous System Disorders
Dizzinessc 11.3 0.3 7.1 0.0
Headache 11.0 0.2 7.0 0.4
Dysgeusia 7.6 0.1 3.7 0.0
Mental 
Impairment 
Disordersd

5.7 0.0 1.3 0.1

Restless Legs 
Syndrome 2.1 0.1 0.4 0.0

Respiratory Disorders
Dyspneae 11.0 0.6 8.5 0.6
Infections And Infestations
Upper 
Respiratory 
Tract Infectionf

16.4 0.0 10.5 0.0

Lower 
Respiratory 
Tract And Lung 
Infectiong

7.9 1.5 4.7 1.1

Psychiatric Disorders
Insomnia 8.2 0.1 5.7 0.0
Renal And Urinary Disorders
Hematuria 8.8 1.3 5.8 1.3
Injury, Poisoning And Procedural Complications
Fall 12.7 1.6 5.3 0.7
Non-Pathological 
Fracture 8.8 2.1 3.0 1.1

Metabolism and Nutrition Disorders
Decreased 
Appetite 18.9 0.3 16.4 0.7

Investigations
Weight 
Decreased 12.4 0.8 8.5 0.2

Reproductive System and Breast Disorders
Gynecomastia 3.4 0.0 1.4 0.0
a    CTCAE v4.
b    Includes asthenia and fatigue. 
c    Includes dizziness and vertigo.
d     Includes amnesia, memory impairment, cognitive disorder, 

and disturbance in attention.
e     Includes dyspnea, exertional dyspnea, and dyspnea at rest.
f      Includes nasopharyngitis, upper respiratory tract infection, 

sinusitis, rhinitis, pharyngitis, and laryngitis.
g     Includes pneumonia, lower respiratory tract infection, 

bronchitis, and lung infection.

Study 3: XTANDI versus Bicalutamide in Chemotherapy- 
naïve Metastatic CRPC
Study 3 enrolled 375 patients with metastatic CRPC who 
had not received prior cytotoxic chemotherapy, of whom 
372 received at least one dose of study drug. The median  
duration of treatment was 11.6 months with XTANDI 



and 5.8 months with bicalutamide. Discontinuations with 
an adverse event as the primary reason were reported for 
7.6% of XTANDI-treated patients and 6.3% of bicalutamide- 
treated patients. The most common adverse reactions 
leading to treatment discontinuation were back pain and 
pathological fracture, which occurred in 3.8% of XTANDI- 
treated patients for each event and in 2.1% and 1.6% of 
bicalutamide-treated patients, respectively. Table 3 shows 
overall and common adverse reactions (≥ 10%) in XTANDI- 
treated patients. 

Table 3. Adverse Reactions in Study 3
XTANDI
N = 183

Bicalutamide
N = 189

Grade 
1-4a

(%)

Grade 
3-4
(%)

Grade 
1-4a

(%)

Grade 
3-4
(%)

Overall 94.0 38.8 94.2 37.6
General Disorders
Asthenic 
Conditionsb 31.7 1.6 22.8 1.1

Musculoskeletal And Connective Tissue Disorders
Back Pain 19.1 2.7 18.0 1.6
Musculoskeletal 
Painc 16.4 1.1 14.3 0.5

Vascular Disorders
Hot Flush 14.8 0.0 11.1 0.0
Hypertension 14.2 7.1 7.4 4.2
Gastrointestinal Disorders
Nausea 14.2 0.0 17.5 0.0
Constipation 12.6 1.1 13.2 0.5
Diarrhea 11.5 0.0 9.0 1.1
Infections And Infestations
Upper 
Respiratory 
Tract Infectiond

12.0 0.0 6.3 0.5

Investigational
Weight Loss 10.9 0.5 7.9 0.5
a    CTCAE v 4.
b    Including asthenia and fatigue. 
c    Including musculoskeletal pain and pain in extremity.
d     Including nasopharyngitis, upper respiratory tract infection, 

sinusitis, rhinitis, pharyngitis, and laryngitis.

Laboratory Abnormalities
In the two randomized placebo-controlled clinical trials, 
Grade 1-4 neutropenia occurred in 15% of patients treated  
with XTANDI (1% Grade 3-4) and in 6% of patients treated  
with placebo (0.5% Grade 3-4). The incidence of Grade 
1-4 thrombocytopenia was 6% of patients treated with 
XTANDI (0.3% Grade 3-4) and 5% of patients treated 
with placebo (0.5% Grade 3-4). Grade 1-4 elevations in 
ALT occurred in 10% of patients treated with XTANDI  
(0.2% Grade 3-4) and 16% of patients treated with  
placebo (0.2% Grade 3-4). Grade 1-4 elevations in  
bilirubin occurred in 3% of patients treated with XTANDI 
(0.1% Grade 3-4) and 2% of patients treated with placebo 
(no Grade 3-4). 
Infections
In Study 1, 1% of patients treated with XTANDI compared  
to 0.3% of patients treated with placebo died from  
infections or sepsis. In Study 2, 1 patient in each treatment  
group (0.1%) had an infection resulting in death. 
Falls and Fall-related Injuries
In the two randomized placebo-controlled clinical trials,  
falls including fall-related injuries, occurred in 9% of  
patients treated with XTANDI compared to 4% of  
patients treated with placebo. Falls were not associated  
with loss of consciousness or seizure. Fall-related  
injuries were more severe in patients treated with  
XTANDI and included non-pathologic fractures, joint 
injuries, and hematomas.
Hypertension
In the two randomized placebo-controlled trials,  
hypertension was reported in 11% of patients receiving  
XTANDI and 4% of patients receiving placebo.  
No patients experienced hypertensive crisis. Medical  
history of hypertension was balanced between arms. 
Hypertension led to study discontinuation in < 1% of  
patients in each arm.
Post-Marketing Experience
The following additional adverse reactions have been 
identified during post approval use of XTANDI. Because 
these reactions were reported voluntarily from a 
population of uncertain size, it is not always possible 
to reliably estimate the frequency or establish a causal 
relationship to drug exposure.
Body as a Whole: hypersensitivity (tongue edema, lip edema, 
and pharyngeal edema)

Gastrointestinal Disorders: vomiting
Neurological Disorders: posterior reversible encephalopathy 
syndrome (PRES)
Skin and Subcutaneous Tissue Disorders: rash
DRUG INTERACTIONS
Drugs that Inhibit CYP2C8
Co-administration of a strong CYP2C8 inhibitor 
(gemfibrozil) increased the composite area under  
the plasma concentration-time curve (AUC) of 
enzalutamide plus N-desmethyl enzalutamide by 
2.2-fold. Co-administration of XTANDI with strong 
CYP2C8 inhibitors should be avoided if possible. If  
co-administration of XTANDI with a strong CYP2C8 
inhibitor cannot be avoided, reduce the dose of XTANDI.
Drugs that Induce CYP3A4
Co-administration of rifampin (strong CYP3A4 inducer 
and moderate CYP2C8 inducer) decreased the composite  
AUC of enzalutamide plus N-desmethyl enzalutamide 
by 37%. Co-administration of strong CYP3A4 inducers 
(e.g., carbamazepine, phenobarbital, phenytoin, rifabutin, 
rifampin, rifapentine) with XTANDI should be avoided 
if possible. St John’s wort may decrease enzalutamide  
exposure and should be avoided. If co-administration of a 
strong CYP3A4 inducer with XTANDI cannot be avoided, 
increase the dose of XTANDI.
Effect of XTANDI on Drug Metabolizing Enzymes
Enzalutamide is a strong CYP3A4 inducer and a moderate 
CYP2C9 and CYP2C19 inducer in humans. At steady 
state, XTANDI reduced the plasma exposure to midazolam 
(CYP3A4 substrate), warfarin (CYP2C9 substrate), and 
omeprazole (CYP2C19 substrate). Concomitant use of 
XTANDI with narrow therapeutic index drugs that are 
metabolized by CYP3A4 (e.g., alfentanil, cyclosporine, 
dihydroergotamine, ergotamine, fentanyl, pimozide, 
quinidine, sirolimus and tacrolimus), CYP2C9 (e.g., 
phenytoin, warfarin) and CYP2C19 (e.g., S-mephenytoin) 
should be avoided, as enzalutamide may decrease their 
exposure. If co-administration with warfarin cannot be 
avoided, conduct additional INR monitoring. 
USE IN SPECIFIC POPULATIONS
Pregnancy
Risk Summary
XTANDI is contraindicated for use in pregnant women 
because the drug can cause fetal harm and potential loss 
of pregnancy. XTANDI is not indicated for use in females. 
There are no human data on the use of XTANDI in pregnant 
women. In animal reproduction studies, oral administration 
of enzalutamide in pregnant mice during organogenesis 
caused adverse developmental effects at doses lower than 
the maximum recommended human dose.
Animal Data
In an embryo-fetal developmental toxicity study in 
mice, enzalutamide caused developmental toxicity 
when administered at oral doses of 10 or 30 mg/kg/day 
throughout the period of organogenesis (gestational days 
6-15). Findings included embryo-fetal lethality (increased 
post-implantation loss and resorptions) and decreased 
anogenital distance at ≥ 10 mg/kg/day, and cleft palate 
and absent palatine bone at 30 mg/kg/day. Doses of  
30 mg/kg/day caused maternal toxicity. The doses tested 
in mice (1, 10 and 30 mg/kg/day) resulted in systemic 
exposures (AUC) approximately 0.04, 0.4 and 1.1 times, 
respectively, the exposures in patients. Enzalutamide 
did not cause developmental toxicity in rabbits when 
administered throughout the period of organogenesis 
(gestational days 6-18) at dose levels up to 10 mg/kg/day  
(approximately 0.4 times the exposures in patients based 
on AUC).
Lactation
Risk Summary
XTANDI is not indicated for use in females. There is 
no information available on the presence of XTANDI in 
human milk, the effects of the drug on the breastfed 
infant, or the effects of the drug on milk production. 
Enzalutamide and/or its metabolites were present in milk 
of lactating rats.
Females and Males of Reproductive Potential
Contraception
Males
Based on findings in animal reproduction studies, advise 
male patients with female partners of reproductive 
potential to use effective contraception during treatment 
and for 3 months after the final dose of XTANDI.
Infertility
Based on animal studies, XTANDI may impair fertility in 
males of reproductive potential. 
Pediatric Use
Safety and effectiveness of XTANDI in pediatric patients 
have not been established.

Geriatric Use
Of 1671 patients who received XTANDI in the two 
randomized placebo-controlled clinical trials, 75% were  
65 and over, while 31% were 75 and over. No overall  
differences in safety or effectiveness were observed  
between these patients and younger patients. Other 
reported clinical experience has not identified differences  
in responses between the elderly and younger patients,  
but greater sensitivity of some older individuals cannot  
be ruled out.
Patients with Renal Impairment
A dedicated renal impairment trial for XTANDI has not  
been conducted. Based on the population pharmacokinetic 
analysis using data from clinical trials in patients with 
metastatic CRPC and healthy volunteers, no significant 
difference in enzalutamide clearance was observed 
in patients with pre-existing mild to moderate renal 
impairment (30 mL/min ≤ creatinine clearance [CrCL]  
≤ 89 mL/min) compared to patients and volunteers with 
baseline normal renal function (CrCL ≥ 90 mL/min).  
No initial dosage adjustment is necessary for patients  
with mild to moderate renal impairment. Severe renal 
impairment (CrCL < 30 mL/min) and end-stage renal 
disease have not been assessed. 
Patients with Hepatic Impairment
Dedicated hepatic impairment trials compared the 
composite systemic exposure of enzalutamide plus 
N-desmethyl enzalutamide in volunteers with baseline 
mild, moderate, or severe hepatic impairment (Child-
Pugh Class A, B, or C, respectively) versus healthy 
controls with normal hepatic function. The composite 
AUC of enzalutamide plus N-desmethyl enzalutamide 
was similar in volunteers with mild, moderate, or severe 
baseline hepatic impairment compared to volunteers with 
normal hepatic function. No initial dosage adjustment is 
necessary for patients with baseline mild, moderate, or 
severe hepatic impairment.
OVERDOSAGE
In the event of an overdose, stop treatment with XTANDI 
and initiate general supportive measures taking into 
consideration the half-life of 5.8 days. In a dose escalation 
study, no seizures were reported at ≤ 240 mg daily, 
whereas 3 seizures were reported, 1 each at 360 mg,  
480 mg, and 600 mg daily. Patients may be at increased 
risk of seizure following an overdose. 
NONCLINICAL TOXICOLOGY
Carcinogenesis, Mutagenesis, Impairment of Fertility
Long-term animal studies have not been conducted to 
evaluate the carcinogenic potential of enzalutamide.
Enzalutamide did not induce mutations in the bacterial 
reverse mutation (Ames) assay and was not genotoxic  
in either the in vitro mouse lymphoma thymidine 
kinase (Tk) gene mutation assay or the in vivo mouse 
micronucleus assay. 
Based on nonclinical findings in repeat-dose toxicology 
studies, which were consistent with the pharmacological 
activity of enzalutamide, male fertility may be impaired 
by treatment with XTANDI. In a 26-week study in rats, 
atrophy of the prostate and seminal vesicles was observed 
at ≥ 30 mg/kg/day (equal to the human exposure based 
on AUC). In 4-, 13-, and 39-week studies in dogs, 
hypospermatogenesis and atrophy of the prostate and 
epididymides were observed at ≥ 4 mg/kg/day (0.3 times 
the human exposure based on AUC). 
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Sexual Health in Cancer Survivors: The Critical Need for Interventions

Areej El-Jawahri, MD

S
exual dysfunction is a common 
and persistent long-term compli-
cation affecting many cancer sur-
vivors.1,2 The prevalence of sexual 

dysfunction varies markedly by cancer 
type and ranges from 40% to 100% of 
cancer survivors.3-7 Sexual health plays 
a central role in an individual’s identity, 
quality of life, and self-esteem.8 In fact, 
sexual dysfunction has been associated 
with worse quality of life and mood in 
cancer survivors.9-12 Studies show that 
sexual dysfunction is also associated 
with worse fatigue, relationship discord, 
and intimacy problems.9-15 Furthermore, 
sexual dysfunction is associated with in-
creasing psychological distress, anxiety, 
and depression symptoms.9-15 Therefore, 
improving cancer survivors’ sexual func-
tion may have a positive effect on their 
quality of life, physical and psychologi-
cal health, and intimate relationships, 
thereby decreasing the overall morbidity 
of their cancer treatment.

Cancer survivors experience a wide 
range of conditions that impact their 
sexual function.4,7-9,13,16-25 Figure 1 de-
picts an integrative bio-psycho-social 
approach to understanding and address-
ing sexual dysfunction in cancer survi-
vors by Bober et al.9 Biologic, interper-
sonal, psychological, and social factors 
all contribute to sexual dysfunction in 
this population. 

Biologic factors include decreased 
libido, decreased pleasure, vaginal al-
terations, erectile and ejaculatory dys-
function, delay or absence of orgasm/
ejaculation, premature menopause, hor-
monal defi ciency, dyspareunia, and in-
fertility.7-9,13,16-20 Certain treatments such 
as radiation therapy can result in skin 
sensitivity, vaginal stenosis, and scar-
ring.9,26

Patients also struggle with interper-
sonal problems including relationship 
disruptions, impaired communication, 
and intimacy concerns with their part-
ner.9,22-25 Psychological factors that af-
fect sexual function include depression, 
anxiety, fear of disease recurrence, lack 
of self-confi dence, and body-image con-
cerns.9,22-25 Lastly, personal values affect 
patient’s level of comfort in addressing 

their sexual health concerns.9 Thus, 
sexual dysfunction in cancer survivors is 
multifactorial and requires a multimod-
al approach to address patients’ specifi c 
health concerns.

Patient Communication
Despite the prevalence of sexual dys-

function in cancer survivors, clinicians 
infrequently initiate or engage in discus-
sions with their patients about their sex-
ual health.5,19,27,28 Survivors often report 
having insuffi cient information about 
sexual function following treatment and 
little communication with their clini-
cians about their sexual health.5,19,27-30

Clinicians cite inadequate time, insuffi -
cient training, lack of systematic screen-
ing for sexual health concerns, and 
their own discomfort as barriers to ad-
dressing sexual dysfunction with their 
patients.26,31 Interestingly, patients who 
participate in a discussion with their 
clinician about sexuality report fewer 
sexual functioning problems compared 
to those who do not.5 Therefore, cancer 
survivors would greatly benefi t from in-
terventions to ensure they communicate 
with their clinicians about their sexual 
health concerns. 

Ideally, anticipatory guidance regard-
ing sexual health issues should be a key 
element of patient education before can-
cer treatment, but many cancer survi-
vors who experience sexual dysfunction 
complain that they were not informed 
in advance.32 However, the focus on the 
cancer diagnosis and the need to initiate 
treatment often does not allow for proac-
tively addressing post-treatment quality-
of-life and sexual health concerns. Thus, 
the appropriate timing for these discus-
sions cannot be easily standardized and 
will vary depending on the underlying 
disease and overall prognosis. 

When discussing sexual health con-
cerns after cancer treatment, clinicians 
should be direct, ask open-ended ques-
tions, and not make assumptions regard-
ing patients’ sexual orientation or sexual 
practices.32,33 Open-ended questions may 
allow patients to feel comfortable shar-
ing information regarding their sexual 
health and practice. In addition, it is im-
portant for clinicians to have additional 

resources locally for patients who wish 
to pursue further treatment.

Treatment Interventions
Despite the well-documented burden 

of sexual dysfunction in cancer survivors, 
interventions to enhance sexual health 
and function are lacking.8,9,34 Given the 
multifaceted nature of sexual dysfunc-
tion in cancer survivors, interventions 

must in-
clude a 
compre-
hensive 
assess-
ment 

and treatment plan to address their di-
verse sexual health needs.8,9 However, 
sexual health interventions typically 
have addressed either physical or psycho-
logical consequences of treatment.9,35-37

In a recent randomized clinical trial 
by Hummel et al, an internet-based cog-
nitive behavioral therapy intervention 
was evaluated for breast cancer survivors 
with sexual dysfunction.38 The interven-
tion entailed approximately 20 therapist-
guided sessions delivered over a maxi-
mum of 24 weeks. The intervention led 
to improvement in overall sexual func-
tioning, including desire, arousal, and 
vaginal lubrication.38 Additionally, the 
intervention group reported improve-
ment in sexual pleasure, less discomfort 
during sex, and less sexual distress com-
pared to the control group. There were 
no signifi cant effects observed for orgas-
mic function, sexual satisfaction, inter-
course frequency, relationship intimacy, 
marital functioning, psychological dis-
tress, or quality of life. Despite the inten-
sity of this intervention, it yielded prom-
ising results in terms of improving sexual 
outcomes in breast cancer survivors.38 

Sexual counseling interventions for 
cancer survivors have generally been 
extremely resource and time intensive, 
which may impact their dissemination 
potential.37,38 A personalized approach 
that addresses the biologic, interperson-
al, psychological, and social aspects of 
sexual dysfunction in cancer survivors in 
a feasible, patient-centered, and scalable 
manner within the outpatient oncology 
setting is critically needed. In a recent 
study, Bober et al tested a brief psycho-
educational intervention for managing 
sexual dysfunction for women who have 

undergone treatment for ovarian cancer 
in a pre-post pilot study.37 The interven-
tion entailed a single half-day psychoed-
ucational group session, take-home edu-
cational materials, and a single booster 
telephone call. This low-intensity be-
havioral intervention led to signifi cant 
improvement in overall sexual function 
and psychological distress in ovarian 
cancer survivors.37

We recently completed a single-arm 
pilot study of a multimodal interven-
tion to address sexual dysfunction in 
hematopoietic stem cell transplant sur-
vivors.39 Patients who screened positive 
for distress caused by sexual dysfunction 
attended monthly intervention visits 
with trained study transplant clinicians 
who performed an in-depth assessment 
of the causes of the patient’s sexual dys-
function; educated, normalized, and em-
powered patients to address their sexual 
health; and implemented therapeutic 
interventions targeting their specifi c sex-
ual health needs. The median number of 
study visits was two (interquartile range 
was two to three) and the median dura-
tion of the fi rst and second visits were 
50 minutes and 30 minutes, respectively, 
demonstrating that the intervention was 
feasible and not labor intensive.39 The in-
tervention led to statistically and clinical-
ly signifi cant improvement in patients’ 
satisfaction and interest in sex, as well as 
sexual health and function, including or-
gasm, erectile function, lubrication, and 
vaginal discomfort. Patients also report-
ed clinically signifi cant improvement in 
their quality of life and depression and 
anxiety symptoms post-intervention.39 

Both of these studies underscore that 
low-intensity multimodal interventions 
to address sexual dysfunction in can-
cer survivors are feasible, have promis-
ing preliminary effi cacy, and should be 
tested in future trials. Because most com-
prehensive cancer centers do not have 
adequate access to sexual health special-
ists,6,21 these innovative models that are 
patient-centered and scalable have the 
potential for wide dissemination. Given 
the prevalence of sexual dysfunction in 
cancer survivors and the challenges of 
delivering survivorship care for many 
survivors in the community, innova-
tive models of care, including web-based 
and mobile interventions, low-intensity 

         Biologic
Hormonal alterations, change in body integrity (scarring), loss of body part,
lack of sensation, pain, fatigue
Intervention: Medical consultation (gynecology/urology/sexual medicine/
endocrinology/pelvic floor/rehabilitation)

              Social
Religious beliefs, cultural values, social norms
Intervention: Culturally sensitive educational materials, value clarification as part of
assessment, integration of linguistic/cultural interpreters into multidisciplinary care team

                      Interpersonal
Relationship discord, fear of intimacy, 
lack of communication
Intervention: Couples therapy,
supportive group counseling

                      Psychological
Emotions (depression, anxiety)
Cognition (body image, negative thinking)
Motivation (self-efficacy)
Intervention: Psychiatry consult,
counseling, cognitive behavioral
therapy, sex therapy

Cancer-Related
Sexual Problems

Adapted with permission from Bober SL, et al. J Clin Oncol. 2012;30:3712-9.

Fig. 1. Integrative Bio-Psycho-Social Model for Cancer-Related Sexual Problems9

EXPERT 
EDITORIAL

 ■ Improving cancer survivors’ sexual function may have a positive effect 
on their quality of life, physical and psychological health, and intimate 
relationships.

 ■ Despite the prevalence of sexual dysfunction in cancer survivors, clinicians 
infrequently initiate or engage in discussions with their patients about their 
sexual health. 

 ■ Given the prevalence of sexual dysfunction in cancer survivors, innovative 
models of care, including web-based and mobile interventions, low-intensity 
interventions, and interventions integrated within the care infrastructure, have 
the highest potential to improve patients’ sexual health and function.
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Despite the prevalence of sexual dysfunction in 
cancer survivors, clinicians infrequently  initiate or engage 
in discussions with their patients about their sexual health.
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Small cell prostate cancer
Neuroendocrine involvement of the 

prostate gland represents a heteroge-
neous group that includes adenocarcino-
ma with neuroendocrine differentiation, 
the well-differentiated neuroendocrine 
tumor, large cell neuroendocrine carci-
nomas, and small cell carcinomas. Al-
though neuroendocrine markers such 
as chromogranin A and synaptophy-
sin are expressed in most conventional 
prostatic adenocarcinoma, emergence 
of castration increases immunostaining; 
autopsy series indicate that 10% to 20% 
of men dying from castrate-resistant dis-
ease have neuroendocrine differentia-
tion.24 Therefore, different theories rang-
ing from de novo differentiation of an 
anaplastic phenotype to an emergence 
of a small cell phenotype arising from 
androgen deprivation therapy have been 
described.25 Given frequent admixture 
with typical adenocarcinoma compo-
nent, prostate specifi c antigen (PSA) and 
prostatic acid phosphatase (PAP) serum 

levels can be elevated as well, although 
usually to a lesser degree. A low PSA that 
is discordant with the burden of disease 
is a feature commonly seen.26

There is increasing recognition of a 
castrate-resistant phenotype with small 
cell cancer–like presentation.27 Treat-
ment is similar to other small cell histol-
ogies in other anatomic locations, with 
combination chemotherapy being the 
mainstay. Regimens with cisplatin and 
etoposide, cisplatin/etoposide/doxoru-
bicin, carboplatin and etoposide, cyclo-
phosphamide/doxorubicin/vincristine, 
or carboplatin/docetaxel have been used 
with median survival times of 9 months 
(range 1-25 months).28-33 Tumors with 
small cell histology have the propensity 
for metastatic disease and are also lo-
cally invasive; progression may lead to 
urinary obstruction and pain that com-
plicate local palliation.

SCC of the prostate
SCC of the prostate is a rare tumor, 

making up 0.5% to 1% of all prostate 
carcinomas.34 Similar to small cell pros-
tate carcinomas, it tends to present with 

advanced disease and has poor median 
survival (approximately 14 months).35

Given the proposed development of 
SCC from columnar cells losing the abil-
ity to produce PSA or PAP,36 these squa-
mous variants typically result in low 
levels of PAP or PSA and present with 
advanced urinary symptoms and more 
often lytic, rather than blastic, bone me-
tastases.36 No widely accepted method of 
treatment has been employed, and pub-
lished reports often involve only case 
reports or series at best. However, mul-
timodality treatment with combination 
of surgery, radiation, and chemotherapy 
that is akin to treatment of other squa-
mous cell histologies with platinum as a 
backbone for treatment have shown ap-
pealing responses.37-39 For instance, one 
report used cisplatin 75 mg/m2 on day 
1 and continuous infusion with 750 mg/
m2 of 5-FU, combined with radiation.40

Radical surgery can be used as a primary 
approach for locally confi ned disease, 
and concurrent chemoradiation also 
serves as a reasonable treatment option 
in carefully selected patients.41

Rare Genitourinary Tumors
Continued from page 14C
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Radioimmunotherapy in Lung Cancer: 
Practical Applications and Safety Concerns

N
agashree Seetharamu, MD, 
MBBS, answers a question posed 
by an attendee at a Best of ASCO® 
Meeting. Dr. Seetharamu is an 

assistant professor in the Division of 
Hematology/Medical Oncology, Depart-
ment of Medicine at Hofstra Northwell 
School of Medicine.

Question: Do you use concurrent 
immunotherapy (pembrolizumab) 
with thoracic radiation, and, if so, are 
there any safety concerns? 
Answer: Monoclonal antibodies 
against inhibitory ligands on tumor cells 
and their corresponding receptors on T 
cells, collectively called immune check-
point molecules, have emerged as the 
most promising cancer strategies in re-
cent times.1 Immune checkpoint inhibi-
tors targeting CTLA-4, PD-1, and PD-L1 
have been approved for the treatment of 
patients with non–small cell lung can-
cer (NSCLC) and other malignancies, 
with impressive clinical activity, durable 
responses, and a favorable toxicity pro-
fi le.2 These drugs work by harnessing 
endogenous immunity to fi ght cancer. 
Despite the hype regarding these drugs, 
the responses to immune checkpoint 
monotherapy in unselected patients are 
generally less than 20%. Hence, combi-
nation strategies to improve outcomes 
are a pressing need. 

The concept of combining different 
modalities that result in cell death, such 
as radiotherapy and chemotherapy, with 
immunotherapy is particularly enticing.3

The KEYNOTE-021 trial, which evalu-
ated the safety and activity of pembroli-

zumab in com-
bination with 
platinum dou-
blet chemother-
apy, reported 
unprecedent-
ed outcomes 
with the triplet 
combination 
in comparison 
to standard 
chemotherapy 
with no signifi -
cant increase in toxicity, leading to U.S. 
Food and Drug Administration approval 
of the combination in previously un-
treated stage IV lung adenocarcinoma.4

Radiation treatment directed at the tu-
mor can theoretically result in similar 
cell death, exposing cancer antigens and 
resulting in a synergistic effect with im-
munotherapy.5 Recent studies also show 
that radiation alone can elicit an im-
mune stimulus, recruiting immune cells 
that enable antitumor responses within 
and outside the radiation fi eld (abscopal 
effect).6,7

The combination of immunotherapy 
with radiation therapy is an actively 
growing fi eld of clinical investigation in 
multiple cancers, including lung, with 
rapid expansion in the number and type 
of clinical trials.8 There is, however, a 
concern for increased pulmonary toxic-
ity with the combination. The recent PA-
CIFIC trial, which evaluated durvalumab 
maintenance after completion of chemo-
radiation for stage III NSCLC, showed 
doubling of progression-free survival and 
no specifi c safety signals.9 It is important 

to note that the drug was administered 
sequentially to radiation and that it is a 
PD-L1 inhibitor, versus pembrolizumab 
and nivolumab, which are PD-1 inhibi-
tors. A recent meta-analysis showed an 
increased incidence of pneumonitis with 
use of PD-1 inhibitors as compared with 
PD-L1 inhibitors, perhaps due to spar-
ing of PD-L2/PD-1 engagement with the 
latter.10 There are more than 20 clinical 
trials evaluating the safety and effi cacy 
of combining pembrolizumab with ra-
diation or chemoradiation in various 
settings. For example, NCT03217071 is 
evaluating short-course stereotactic ra-
diotherapy with pembrolizumab for 6 
weeks prior to surgery (neoadjuvant set-
ting). Another phase I trial is evaluating 
combination of pembrolizumab and ex-
ternal beam radiation as defi nitive ther-
apy for stage III disease (NCT03245177). 
A third trial is comparing two different 
sequencing schedules of stereotactic ab-
lative body radiotherapy and pembroli-
zumab (NCT03307759) based on the ra-
tionale of immune stimulation, synergy 
with checkpoint inhibition and abscopal 
effect. 

A subgroup analysis from the KEY-
NOTE-001 trial noted that patients with 
advanced NSCLC who had previously re-
ceived thoracic radiation had longer pro-
gression-free and overall survival with 
pembrolizumab treatment compared 
to those who did not have previous ra-
diotherapy, with an acceptable safety 
profi le.11 However, pooled data from all 
pembrolizumab studies in lung cancer 
indicates that pneumonitis occurs more 
frequently in patients with a history of 

prior thoracic radiation than in patients 
without (6.0% vs. 2.6%).12 As of now, 
available data only support effi cacy and 
safety of durvalumab after concurrent 
chemoradiation in patients with stage 
III lung cancer.9 

I have had a few patients who have 
received palliative radiation to sites of 
metastases for urgent symptom man-
agement (bone, brain, and lung) while 
on immunotherapy (including pembro-
lizumab), and I have not seen any con-
cerning safety signals. My experience, 
however, is just anecdotal. 

In summary, I do not use concurrent 
radioimmunotherapy in lung cancer 
outside of a clinical trial. Although data 
suggests improved responses with the 
combination, there is also a concern 
for synergistic pulmonary toxicity. Sev-
eral ongoing clinical trials will hopefully 
shed light on effi cacy, safety, timing, op-
timal dosing, and sequencing of radia-
tion with checkpoint inhibitors. Until 
then, the combination should be con-
sidered experimental and offered ideally 
on a clinical trial platform. 
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ASCO University® offers three 
comprehensive programs on 
cancer genetics, tumor genomics, 
and immuno-oncology. The 
Cancer Genetics Program is 
composed of site-specifi c 
sections on core concepts 
that include recognition of 
hereditary cancer syndromes, 
quantitative risk assessment, 
and more. The Tumor Genomics 
Program is designed to assist 
in the development of the 
understanding of genomic 
methods and the determination 
of genomic alterations and their 
implications. The Immuno-
Oncology Program is designed 
to help the busy clinician keep on 
top of the rapidly developing fi eld 
of immunotherapy as it relates to 
oncology. For more information, 
visit university.asco.org.  
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Our innovative oncology platform is designed  

to specifically target a variety of challenging 

tumor types. We have developed a portfolio  

of active cancer immunotherapies, designed  

to alter the disease course by eliciting a robust 

and broad anti-cancer immune response while 

maintaining a favorable risk-benefit profile.
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Non–Clear Cell Renal Cell Carcinoma 
Clear cell renal cell carcinoma makes 

up 75% of histologic subtype of kidney 
cancers whereas non–clear cell renal cell 
carcinoma (nccRCC) subtypes make up a 
minority of kidney cancers (papillary re-
nal cell carcinoma [RCC], makes up 15%; 
chromophobe, 5%; collecting duct, less 
than 5%; and sarcomatoid dedifferentia-
tion, less than 5%).42,43 Immunotherapy 
and VEGF- and mTOR-directed therapies 
are the treatment backbone for clear cell 
kidney cancers. However,  the non–clear 
cell histologies are typically excluded 
from the conduct of those pivotal trials.44

Papillary RCC 
Papillary RCC is the most common 

subtype of nccRCC, and two variants 
have been described: type I disease, 
which has frequent MET proto-oncogene 
alteration, and type II tumors, which 
have TFE3 fusions, CDKN2A silencing, 
and SETD2 and fumarate hydratase gene 
mutations.45 Initial analyses of MET 
proto-oncogene mutations in sporadic 
papillary RCC appears to be low (around 
13%), but more recent characterization 
and high MET expression level and c-
MET activation across all papillary RCCs 
support the selection of targeted c-MET 
inhibition in these patients.46,47 A phase 
II trial evaluating a dual VEGF/MET in-
hibitor, foretinib, was initially promis-
ing with an overall response rate of 13% 
and a progression-free survival (PFS) of 
9.3 months.48 Moreover, germline MET
mutation showed a strong interaction 
with foretinib activity. However, the 
study did not meet its primary endpoint 
of objective response rate of 25% in the 
whole study population, and further 
drug development was stopped.49

Several retrospective trials examining 
use of VEGF-targeted agents with suni-
tinib has been used in papillary RCC, 
with a minor 4.8% response rate.50 A 
phase II trial looking at sunitinib in 
type I and II papillary RCC conducted 
by the French Genito-Urinary Tumor 
Group (GETUG) trial showed responses 
in 11% to 13% of patients.51 ESPN, an-
other phase II trial, enrolled 68 patients 
with nccRCC, which showed no signifi -
cant difference in PFS between sunitinib 
and everolimus (median PFS, 6.1 and 
4.1 months, respectively; p = 0.6).52 The 
ASPEN trial enrolled 108 patients with 
metastatic papillary, chromophobe, or 
unclassifi ed nccRCC randomly assigned 
to either sunitinib (51 patients) or evero-
limus (57 patients).53 Sunitinib signifi -
cantly increased PFS compared with 
everolimus (8.3 months; 80% CI [5.8, 
11.4] vs. 5.6 months [5.5, 6.0]; HR 1.41; 
80% CI [1.03, 1.92]; p = 0.16). 

A larger prospective trial, RECORD-3, 
also sought to compare sunitinib with 
everolimus enrolling 471 patients, of 
whom 238 were randomly assigned to 
fi rst-line everolimus followed by suni-
tinib, and 233 were randomly assigned 
to fi rst-line sunitinib followed by evero-
limus. The trial showed the median PFS 
was 7.9 months for fi rst-line everolimus 
and 10.7 months for fi rst-line sunitinib 
(HR 1.4; 95% CI [1.2, 1.8]), supporting 
use of fi rst-line sunitinib.54 Other prom-

ising drugs such as crizotinib, bevaci-
zumab, and erlotinib are being explored 
(NCT01524926 and NCT01130519). 
SWOG 1500, a randomized, phase II 
effi cacy assessment of multiple tyro-
sine-kinase inhibitors was also recently 
launched (NCT02761057). SWOG 1500 
is examining cabozantinib, crizotinib, 
savolitinib, and sunitinib in metastatic 
papillary RCC. The SAVOIR trial is also 
underway and includes a novel treat-
ment approach that uses MET altera-
tion as a selection criterion for random-
ization to savolitinib versus sunitinib 
(NCT03091192). These trials will hope-
fully elucidate further a more optimal 
treatment approach for metastatic papil-
lary RCC. 

Chromophobe RCCs 
Chromophobe RCCs are also rare-

occurring tumors. In the ASPEN trial, 
patients with chromophobe RCCs fared 
better with everolimus than with suni-
tinib, with two out of six patients who 
received everolimus (33%) achieving 
either partial or complete radiographic 
response.53 In addition, median PFS was 
11.4 months (5.7-19.4) in patients with 
metastatic chromophobe who received 
everolimus compared to 5.5 months (3.2-
19.7) in patients who received sunitinib. 
In a retrospective cohort that included 
patients with metastatic chromophobe 
RCC, of 36 patients who were treated 
with fi rst-line sunitinib, 78% achieved a 
clinical benefi t. The median PFS and OS 
were 10 months and 26 months, respec-
tively, usually faring better than other 
nccRCC subtypes, historically.55

Sarcomatoid RCC 
RCC with sarcomatoid features often 

have an aggressive clinical course and 
poor prognosis, although most would 
still consider this entity under clear cell 
RCC, and quantifi cation of the degree 
of sarcomatoid component often dic-
tates prognosis.43 The ECOG 8802 trial 
used a cytotoxic regimen of doxorubicin 
plus gemcitabine in a small cohort of 38 
patients. Patients showed reasonable re-
sponse, with a median OS of 8.8 months 
and a median PFS of 3.5 months.56 An-
other phase II trial enrolled 39 patients 
with sarcomatoid RCC and 33 patients 
with poor-risk RCC using gemcitabine 
and sunitinib.57 The study showed that 
patients whose tumors had less than 10% 
sarcomatoid histology had a higher clini-
cal benefi t rate (objective response rate 
plus stable disease) than those with 10% 
or more sarcomatoid histology (p = 0.04).

Collecting d uct RCC
Collecting duct RCC, otherwise 

known as Bellini duct carcinoma, is often 
thought to arise from the collecting duct 
epithelium.58 The majority of patients 
present with locally advanced metastatic 
disease. Although surgery remains the 
mainstay of treatment for those with 
localized disease, those presenting with 
advanced disease are treated similarly to 
urothelial carcinoma (gemcitabine and 
cisplatin or gemcitabine and carboplatin 
in those who are cisplatin-ineligible). In 
one of the only prospective trials con-
ducted using gemcitabine and cisplatin 
or carboplatin, objective response rates 
were in 26% (95% CI [8%, 44%]).59

Conclusions
Rare genitourinary tumors usually 

have a poor prognosis and are chal-
lenging to diagnose and treat. Increased 
awareness of varying characteristics of 
these tumors will help prepare clini-
cians in the diagnosis and care of such 
patients. 
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interventions, and interventions inte-
grated within the infrastructure of care, 
have the highest potential to improve 
patients’ sexual health and function. 
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Managing Radiation Therapy Toxicities in Prostate Cancer

Neha Vapiwala, MD

O
ne of the most challenging aspects 
of prostate cancer management in 
the nonmetastatic setting is also 
one of its greatest strengths: the 

myriad choices patients and providers 
face. In order to help guide patients with 
nonmetastatic prostate cancer along this 
arduous journey, one must fi rst establish 
the patients’ treatment-related goals, per-
sonal biases and preferences, and base-
line performance/physical status, with 
respect to genitourinary (GU), gastro-
intestinal (GI), and sexual function. Al-
though a growing number of focal ther-
apy approaches are emerging, the most 
commonly accepted and well-established 
options for clinically localized prostate 
cancer remains the trifecta of radical 
prostatectomy, radiation therapy (RT), 
and active surveillance (AS). Within both 
the surgical and radiation realms, how-
ever, additional layers of options emerge 

related to technique, approach (i.e., ro-
botic vs. open surgery and brachythera-
py vs. external beam RT [EBRT]), and ad-
junctive therapies, to name a few. Even 
AS requires an ongoing patient-provider 
conversation and evolving assessment of 
both the appropriate frequency of data 
collection and trigger for active interven-
tion. Regardless of the intricacies and of 
the ultimate choice, the vast majority of 
men with nonmetastatic prostate cancer 
have favorable cancer-specifi c survival 
rates. A recent high-profi le publication 
of a landmark randomized clinical trial 
highlighted the comparable and over-
all excellent oncologic outcomes seen 
with radical prostatectomy, EBRT, and 
AS for PSA-detected, clinically local-
ized disease.1 As such, the implications 
of the patient’s chosen disease manage-
ment approach on acute and chronic 
toxicities, and ultimately on quality of 
life, can dominate the decision-making 
process. Beyond an individual patient 
level, the societal impact of cancer sur-
vivors with chronic, treatment-related 
morbidity can be staggering. Therefore, a 
multidisciplinary approach to counseling 
patients, with input from urologic, radia-
tion, and medical oncology colleagues, is 
the gold standard for balanced, compre-
hensive care.

Understanding the Toxicities
As part of any nuanced risk-benefi t 

discussion, clear comprehension of treat-

ment-related toxicities is critical. EBRT is 
a well-established defi nitive treatment 
for prostate cancer in a variety of set-
tings beyond organ-confi ned disease, 
including locally advanced and postop-
erative cases.2,3 Marked advances over 
the past 15 to 20 years in imaging capa-
bilities, as well as software and hardware 
updates for treatment planning and de-
livery, have enabled increasing adoption 
of dose escalation to the target (i.e., pros-
tate gland and seminal vesicles).4-6 Multi-
ple randomized studies in patients with 
clinically localized prostate cancer have 
demonstrated improved disease control 
with higher RT doses, albeit no overall 
survival benefi t to date.7-11  In some in-
stances, these gains are achieved at the 
expense of greater rectal and/or bladder 
toxicity rates.  Fortunately, severe late 
rectal and/or bladder toxicity following 
prostate RT is relatively rare nowadays, 
but lower-grade, long-term toxicities 
can negatively impact patient quality 
of life (i.e., symptom-related “bother”) 
and thus tend to be more frequently ob-
served and reported. 

The etiology of and predictive factors 
for RT toxicity are topics of great inter-
est and even greater complexity. Increas-
ingly sophisticated radiation techniques 
such as intensity-modulated RT (IMRT) 
with photons or proton beam RT (PBRT) 
can offer improved target conformal-
ity, precision, and normal-tissue spar-
ing, but there is a dearth of level 1 data 
establishing toxicity benefi ts.12-15 Fur-
thermore, interpretation of the existing 
published literature is complicated by 
notable variation in the RT planning 
and delivery protocols, total doses and 
dose per fraction, and late-toxicity scor-
ing criteria that were used.16,17

Relatively straightforward are the 
characteristics of a patient’s personal 
history, which are generally believed to 
signifi cantly compound existing toxic-
ity risks. Prior pelvic RT, bladder or rec-
tal surgery, urethral stricture, signifi cant 
transurethral resection of the prostate 
defect, bleeding diatheses, bowel disor-
ders (in particular ulcerative colitis, but 
including diverticular disease), and cer-
tain autoimmune conditions are among 
these relative or absolute contraindica-
tions to prostate RT. Although these fac-
tors have not consistently been reported 
to increase toxicity, anticoagulant use is 
among the better-established risk factors 
for post-RT bleeding.18

Less straightforward are anatomical 

considerations that may predispose to 
toxicity through direct or indirect effects 
on the radiation dosimetry (defi ned as 
the calculated absorbed dose in tissue for 
a given exposure to ionizing radiation). 
For example, large-volume prostate 
glands  (> 80-90 cc), “droopy” seminal 
vesicles that wrap around portions of the 
rectum, signifi cant spinal scoliosis, and 
metal penile or pelvic prostheses can 
all pose challenges to reproducible and 
reliable daily patient positioning and/
or accurate radiation dose calculations. 
Endorectal balloons and hydrogel rectal 
spacers are potential tools to improve in-
ternal organ immobilization/reproduc-
ibility and optimize spatial geometry, 
respectively, for protection of normal 
tissues during high-dose EBRT for pros-
tate cancer.  

Individual genetic variations are also 
complicated to predict, mainly in the 
form of single nucleotide polymor-
phisms within genes, which confer dif-
fering degrees of normal tissue “vulner-
ability” to radiation. Although there is 
a clear link between extreme radiation 
sensitivity and homozygous mutations 
in the ATM gene,19 this elegant paradigm 
does not apply to the vast majority of 
patients for whom response to radia-
tion is likely a complex polygenic trait. 
The fi eld of radiogenomics specifi cally 
emerged in part to elucidate genomic 
markers that are predictive for develop-
ment of radiation toxicity. The Radioge-
nomics Consortium is a large-scale inter-
national collaborative effort to compile 
resources for identifi cation of relevant 
single nucleotide polymorphisms and 
ultimately design a predictive tool for 
identifying those at greatest risk for ad-
verse effects from radiation.  

At present, until such a genetically 
based tool becomes available for prostate 
cancer treatment, educated predictions 
of a patient’s “suitability” for RT are typi-
cally made through thorough review of 
the history, a physical exam, and imag-
ing studies. These considerations should 
factor into the risk-benefi t assessment 
given the many options patients with 
localized prostate cancer have to weigh 
during what can be an overwhelming 
process. Once a patient with prostate 
cancer is deemed a reasonable candidate 
for defi nitive RT, a treatment-planning 
simulation is performed to develop a 
customized radiation plan, with detailed 
modeling of radiation dose distribu-
tion to the target and normal nearby 

structures. It is these dosimetric param-
eters that perhaps receive the greatest 
emphasis in that they are modifi able 
factors that could minimize potential 
toxicity from prostate radiation. Short-
term toxicities during RT are generally 
predictable and highly manageable in 
today’s high-tech environment, with 
weekly status checks designed to catch 
and address nuisance symptoms such 
as urinary frequency and urgency. The 
vast majority of these acute complaints 
resolve several weeks to months fol-
lowing RT completion. But, as already 
noted, the greatest concern is ultimately 
late radiation-related toxicity given the 
quality-of-life detriment with chronic 
treatment-related complications, and 
that is our focus here.

Examining the Data
A meta-analysis by Ohri et al included 

20 studies reporting late toxicity after 
defi nitive EBRT for localized prostate 
cancer to investigate the impact of ra-
diation doses, techniques, and fi elds on 
moderate (grade ≥ 2) and severe (grade ≥ 
3) GI and GU toxicity.20 The authors re-
stricted the analysis to reports incorpo-
rating the RTOG/EORTC Late Radiation 
Morbidity Scoring Schema, but included 
a combination of retrospective and pro-
spective phase I-III studies for nearly 
12,000 patients. The studies comprised 
a wide range of follow-up periods, doses 
(64-80 Gy), and techniques, from the 
antiquated (two-dimensional [2D] RT in 
nine series) and less sophisticated (three-
dimensional [3D] conformal RT in the 
majority) to more advanced (IMRT and 
PBRT) approaches. The median rates of 
late grade 2 or greater GI and GU toxic-
ity were 15% and 17%, respectively, but 
the ranges spanned the gamut from 5% 
up to 41%. Grade 3 or greater adverse 
events were less common, at 2% and 3% 
for GI and GU, respectively. Univariate 
analyses uncovered no statistically sig-
nifi cant associations between the report-
ed toxicity rates and factors such as RT 
fi elds (i.e., inclusion of pelvic nodes for 
microscopic disease vs. prostate-region 
only), RT dose, RT technique, androgen 
deprivation therapy use, or time points 
of toxicity reporting. However, the rates 
in this meta-analysis with more modern 
RT techniques are reassuring compared 
to historical data on late grade 3 or 
greater toxicities from landmark RTOG 
prostate cancer studies using only 2D- 
and 3D-conformal RT, which noted 5% 
to 8% for GU toxicity and 1% to 4% for 
GI toxicity.21

Furthermore, analysis of the subset of 
randomized dose-escalation trials dem-
onstrated that dose and technique can 
matter. A 10 to 14 Gy increase in RT dose 
(i.e., 64-70 Gy to 74-80 Gy) could roughly 
double the rate of severe late GI toxicity, 
whereas IMRT and PBRT were associated 
with decreased GI toxicity rates relative 
to 3D RT. Among the subset of “high RT 
dose” studies (73.8 Gy or higher), mul-
tivariate analysis found that, compared 
with 3D RT, IMRT was associated with a 
statistically signifi cant decline in grade 2 
or greater late GI toxicity, whereas PBRT 

 ■ Severe late rectal and/or bladder toxicity following prostate radiation therapy 
(RT) is relatively rare nowadays, but lower-grade, long-term toxicities can 
negatively impact patient quality of life.

 ■ Until a genetically based tool becomes available for prostate cancer treat-
ment, educated predictions of a patient’s suitability for RT are typically made 
through thorough review of the history, physical exam, and imaging studies as 
well as dosimetric evaluations.

 ■ Short-term toxicities during RT are generally predictable and highly manage-
able in today’s high-tech environment, with weekly status checks designed to 
catch and address nuisance symptoms like urinary frequency and urgency.
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use was associated with decreased grade 
3 or greater late GI toxicity and a trend 
toward decreased grade 3 or greater late 
GU toxicity. Ohri et al did note that 
although relatively recent techniques 
have inherently shorter follow-up, there 
is no evidence in the meta-analysis that 
morbidity rates increased with longer 
follow-up or increasing time-to-toxicity 
reporting.20 In fact, the latter was asso-
ciated with a statistically signifi cant de-
crease in the incidence of both moderate 
and severe GI events, suggesting a real 
but transient nature of some adverse ef-
fects. 

Looking Forward
Prior reports have not been able to 

clearly delineate the impact of RT dose 
and RT technique on late morbidity. 
An Agency for Healthcare Research and 
Quality study noted no difference in 
toxicities with increasing RT dose, and 
the Institute for Clinical and Economic 
Review rates IMRT as “unproven with 
potential.”16  One thing is key—p atient-
level data, although cumbersome, are 

critical to the process, as large popula-
tion-based datasets are only now captur-
ing trends toward increasing dose and 
technique sophistication and do not 
adequately provide insights into con-
sistently graded provider- or patient-re-
ported toxicities. Even with patient-level 
data, the subjectivity of toxicity scoring 
and potential misattributions of cause 
can always muddy the waters. 

Also diffi cult to capture and measure 
are the incremental benefi ts afforded by 
continued improvements in patient im-
mobilization, onboard visualization pri-
or to each radiation treatment, and the 
overall fi eld of tumor imaging, which 
permits more accurate staging and local-
ization to better target the RT. But each 
of these assets will continue to defi ne 
our fi eld and contribute to a more favor-
able therapeutic ratio—that elusive but 
critical balance between maximal tumor 
control and minimal normal tissue com-
plications. These technologically driven 
efforts, combined with incorporation of 
biologically rooted biomarkers to predict 
RT toxicity profi les, will help radiation 
oncologists continue to pave the way to-
ward increasingly personalized medicine 
and RT. 
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Radiation Therapy Toxicities
Continued from page 28C

Barriers to PRO Adoption
Despite the benefi ts of PROs, barriers 

to wider adoption remain, such as costs 
and the need for institutional and infor-
mation technology support.

“The major barrier at this moment is 
the electronic health record [EHR] sys-
tem vendor companies,” Dr. Basch said. 
“In the United States, the dominant EHR 
vendors are Epic and Cerner. The PRO 
functionalities of these systems are rudi-
mentary, and progress has been slow. In-
tegrating third-party PRO software with 
these EHR systems or customization is 
cumbersome and requires substantial 
efforts at the individual hospital level. 
The EHR companies are not suffi ciently 
prioritizing the patient experience or 
patient-centered approaches to care with 
their systems.” 

Dr. Kerrigan said the Dartmouth-
Hitchcock Medical Center has devot-
ed signifi cant resources to developing 
the PRO capabilities of its EHR system. 
“When we switched to Epic in 2011, the 
EHR had a rudimentary system built in to 
capture PROs,” she said. “We partnered 
with the company, gave them feedback, 
and nudged them to enhance the fea-
tures within that module that allows one 
to collect PROs. It’s now fully integrated 
into our EHR. Just as you would order a 
lab test, you can ask for a PRO question-
naire to be deployed within the EHR.” 

According to Dr. Kerrigan, the basic 
PRO functionality is available to any 
health system that uses the Epic EHR. 
“They have the technology infrastruc-
ture. But, as with any complex software, 
you have to have people within your 
organization who become competent at 
programming and customizing that part 
of the EHR. Because collection of PROs 
has been a priority of our organization, 

we’ve had the resources to build things 
into the electronic infrastructure.”

Dr. Basch agreed that institutional 
commitment and ease of use are key to 
a successful PRO system. “If not imple-
mented well, a PRO program will fail,” 
he said. “The PRO system needs to be 
easy to use by patients with quick links 
from reminder emails or texts, uncom-
plicated passwords, and brief question-
naires. It also needs good clinician us-
ability, with clear alerts and reports. 
Patients need to be regularly reminded 
that we value and use this information. 
Ideally, patient compliance will be mon-
itored, and those who don’t log in will 
be contacted by a human and reminded 
to self-report.”

Growing Utility
Lisa Barbera, MD, MPA, of the Sun-

nybrook Health Sciences Centre, Odette 
Cancer Centre, in Toronto, said that se-
lecting measures for inclusion in PRO 
questionnaires is important for generat-
ing useful information. “This is an evolv-
ing fi eld, and I anticipate more research 
will emerge that will include the impact 
of using PROs in routine care and how to 
best choose and implement measures,” 
she said. She will describe the introduc-
tion and evolution of the PRO system at 
Cancer Care Ontario and their approach 
to selecting measures for future imple-
mentation in her presentation, “PROs 
By Mandate: Lessons Learned From 
Province-Wide Implementation.” 

“This is an area that is really gaining 
traction clinically and is likely to contin-
ue to grow in the future,” she said.

In the Dartmouth-Hitchcock system, 
which serves a largely rural area, all the 
outreach clinics use the same EHR system, 
Dr. Kerrigan said, so all have access to the 
PRO functionality. “We enable collection 
of PROs across up to 50 conditions now, 
not just cancer,” she said. “It allows cli-

nicians to have a much better snapshot 
in preparing for the day’s visit and what 
the biggest problem is from the patient’s 
perspective, based on their scores. And 
if you are dealing with a chronic health 
condition, you can track changes over 
time and see, from the patient’s perspec-
tive, whether the treatments that you’re 
offering are helping.” 

–Tim Donald, ELS

References:
1. Basch E, et al. J Clin Oncol. 2017;35 (suppl; 

abstr LBA2).

2. Basch E, et al. JAMA. 2017;318:197-8.

*Program information updated as of 
March 14. For session time and location 
information, please refer to the ASCO 
iPlanner on the Attendee Resource Center 
(am.asco.org/arc).

Strike 3 Foundation 
Strike 3 Foundation Young Investigator 
Award

Takeda Oncology 
Merit Awards

TargetCancer Foundation
AMMF - The Cholangiocarcinoma 
Charity, The Bili Project Foundation, 
The Cholangiocarcinoma Foundation, 
TargetCancer Foundation Young 
Investigator Award

TESARO
TESARO Young Investigator Award
Annual Meeting Program Publications 
Bundle

Teva Oncology
Patient Advocate Scholarship Program 
Bundle

Shawn C. Tomasello
Tomasello Family Women Who Conquer 
Cancer Young Investigator Award

Twisted Pink Inc.
Twisted Pink Young Investigator Award

Texas Society of Clinical Oncology
Texas Society of Clinical Oncology Young 
Investigator Award

Vaniam Group LLC
Women Leaders in Oncology Women 
Who Conquer Cancer Young Investigator 
Award

Women Leaders in Oncology
Women Leaders in Oncology Women Who 
Conquer Cancer Young Investigator Award

The WWWW Foundation Inc. (QuadW) 
and The Sarcoma Fund of the QuadW 
Foundation of Communities Foundation 
of Texas 
Young Investigator Award in Sarcoma 
Research in Memory of Willie Tichenor

This list refl ects commitments as of April 13, 
2018.

Supporters
Continued from page 26C

PROs to Real-World Practice
Continued from page 8C

THE LATEST IN 
CANCER POLICY AND 
PRACTICE NEWS

ASCO in Action, ASCO’s internal 
news wire service, provides 
the latest news and analysis on 
developments in cancer policy and 
practice. Continuously updated 
online posts provide late-breaking 
news and information about 
ASCO’s advocacy efforts and 
opportunities for members to take 
action on critical issues affecting 
the cancer care delivery system. 
The ASCO in Action newsletter, 
formerly known as The Beat, is 
ASCO’s biweekly update emailed 
directly to all US ASCO members. 
New look, new name, same 
breaking cancer policy news. 
For more information, visit 
ascoaction.asco.org. 
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Early-Morning Sessions

8:00 AM–8:45 AM

Education SESSion
How to navigate the annual Meeting 
(Fellows and Junior Faculty Only)
S501
Professional Development

Don S. Dizon, MD, FACP, FASCO
Lifespan Cancer Center
Technology Tools and Resources to Help You 
Navigate the Meeting

Travis John Osterman, DO, MS
Vanderbilt University School of Medicine
Optimizing Your Annual Meeting Experience 
as a Trainee

8:00 AM–9:15 AM

Education SESSion
acute Myeloid Leukemia: the Good, the 
Bad, and the ugly
E451
Hematologic Malignancies—Leukemia, 
Myelodysplastic Syndromes, and Allotransplant; 
Developmental Therapeutics and Translational 
Research

Nicolas Boissel, MD, PhD
Hôpital Saint-Louis
The Good: Core-Binding Factor Acute 
Myeloid Leukemia—All Are Cured?

Jeffrey E. Lancet, MD
Moffitt Cancer Center
The Bad: Secondary Leukemias— 
How Bad Are They?

John Sutton Welch, MD, PhD—Chair
Washington University
The Ugly: p53-Mutated Acute Myeloid 
Leukemia—Can It Be Solved?

Panel Question and Answer

Education SESSion
Bones in Myeloma: imaging and therapy
E450
Hematologic Malignancies—Plasma Cell Dyscrasia; 
Patient and Survivor Care

Elena Zamagni, MD, PhD
Bologna University School of Medicine
Is Skeletal Survey Dead in Myeloma? What 
Imaging to Use and When?

Ravi Vij, MD—Chair
Washington University School of Medicine  
in St. Louis
Practical Use of Imaging From MGUS  
to Myeloma

G. David Roodman, MD, PhD
Indiana University
Optimal Use of Bisphosphonates and Other 
Agents in Bone Disease in Multiple Myeloma

Panel Question and Answer

Education SESSion
Germline Mutations: How to Recognize 
Variants and What to do about them
S404
Cancer Prevention, Hereditary Genetics, and 
Epidemiology; Breast Cancer; Care Delivery and 
Practice Management; Gastrointestinal (Colorectal) 
Cancer; Genitourinary (Nonprostate) Cancer; 
Genitourinary (Prostate) Cancer; Patient and  
Survivor Care

Bryan P. Schneider, MD—Chair
Indiana University School of Medicine
How to Recognize Germline Mutations 
Found During Somatic Tumor Testing

Charite Ricker, MS, CGC
University of Southern California Keck School  
of Medicine
Somatic Tumor Testing: Obtaining Consent 
With Germline Variants in Mind

Jeffrey N. Weitzel, MD
City of Hope
Finding a Germline Mutation During  
Tumor Testing: Implications for the Patient 
and the Family

Panel Question and Answer

Education SESSion
international Perspectives on Breast cancer
S100a
Global Health; Breast Cancer; Care Delivery and 
Practice Management

Gabriel N. Hortobagyi, MD, FACP, FASCO
The University of Texas MD Anderson Cancer 
Center
New and Important Changes in the  
TNM System

Eduardo L. Cazap, MD, PhD, FASCO
SLACOM
Breast Cancer in Latin America: A Map of  
the Disease in the Region With a Focus  
on Precision Medicine

Fatima Cardoso, MD—Chair
Champalimaud Clinical Centre,  
Champalimaud Foundation
Access to Targeted Agents

Carlos H. Barrios, MD
Latin American Cooperative Oncology Group
How to Improve Global Breast Cancer 
Research

Panel Question and Answer

Education SESSion
Liquid Biopsies: current uses and Future 
directions
S406
Developmental Therapeutics and Translational 
Research

Maximilian Diehn, MD, PhD
Stanford Cancer Institute
Methods and Applications of cfDNA Analysis

Carlos Caldas, MD, FRCP, FRCPath, FMedSci
University of Cambridge
ctDNA for Monitoring and Managing  
Breast Cancer

David B. Solit, MD—Chair
Memorial Sloan Kettering Cancer Center
Role of cfDNA in the Treatment of Patients 
With Advanced Cancer

Panel Question and Answer

Education SESSion
Precision Medicine for Primary central 
nervous System tumors: are We there Yet?
S100bc
Central Nervous System Tumors; Developmental 
Therapeutics and Translational Research

Priscilla Kaliopi Brastianos, MD—Chair
Massachusetts General Hospital
How Can We Apply Precision Medicine to 
Craniopharyngioma and Meningioma?

Howard Colman, MD, PhD
Huntsman Cancer Institute
Opportunities for Investigating Novel 
Molecular Targets Including PARP/IDH/
Fusions in Glioblastoma

Martin J. Van Den Bent, MD, PhD
Erasmus MC Cancer Centre
Individualized Treatments for Low-Grade 
Gliomas

Panel Question and Answer

Education SESSion
Progress through collaboration: aSco and 
Fda’s Efforts to improve the Evidence Base 
for treating older adults With cancer
S102
Geriatric Oncology; Clinical Trials; Disparities; Health 
Services Research, Clinical Informatics, and Quality of 
Care; Patient and Survivor Care

Arti Hurria, MD, FASCO
City of Hope National Medical Center
Addressing the Evidence Gap for Older Adults 
With Cancer: Progress and Challenges

Heidi D. Klepin, MD, MS
Comprehensive Cancer Center of Wake Forest 
Baptist Health
Strategies to Improve the Evidence Base:  
A Call to Action

Harpreet Singh, MD—Chair
U.S. Food and Drug Administration
Use of Real-World Evidence and Patient-
Reported Outcomes in Regulatory  
Decision-Making: FDA Perspective

Panel Question and Answer

Education SESSion
tweets, Posts, and Snaps: Starting down 
the Social Media Pathway
S504
Professional Development; Care Delivery and  
Practice Management

Session Selections From ASCO’s Annual Meeting Program Chairs

T
his year’s Annual Meeting is brim-
ming with sessions on cutting- 
edge science and thought- 
provoking educational topics. 

“What’s great about this year’s Meeting 
is that the theme, ‘Delivering Discoveries: 
Expanding the Reach of Precision Medi-
cine,’ permeates the entire program,” 
ASCO’s Scientific Program Chair Ann 
H. Partridge, MD, MPH, FASCO, of the  
Dana-Farber Cancer Institute, said. 
“You’ll find improvements across the 
board regarding precision medicine in 
targeted therapy.” 

“I am excited about the Meeting’s fo-
cus on precision medicine,” David R. 
Spigel, MD, of Sarah Cannon Research 
Institute and ASCO’s Education Com-
mittee Chair, added. “As the pace of 
drug development and discovery ac-
celerates, one of our great challenges 
is understanding how to best apply re-
search breakthroughs to the care of our 
patients.”

Dr. Partridge 
and Dr. Spigel 
offered their top 
picks for must-
see sessions.

Saturday,  
June 2
How to 
Navigate 
the Annual 
Meeting 
(Fellows and Junior Faculty Only;  
8:00 AM-8:45 AM, S501)
Dr. Partridge: When I first attended 
the Annual Meeting, I felt pulled in 
many directions and couldn’t decide 
which sessions to prioritize. This ses-
sion is incredibly important, especially 
if you are new to the Meeting. Planning 
your program can take a lot of time, 
but this session will help expedite the 
process. There’s a lot to learn—I’m still 
learning! 

Liquid 
Biopsies: 
Current Uses 
and Future 
Directions  
(8:00 AM-9:15 
AM, S406)
Dr. Spigel: 
Blood-based 
testing is one 
of the most rap-
idly developing 

areas in cancer care and research. This 
will be an excellent opportunity to hear 
some of the leaders in the field discuss 
where we are and where we are going.

Germline Mutations: How to 
Recognize Variants and What to Do 
About Them (8:00 AM-9:15 AM, S404)
Dr. Partridge: This session covers 
what has become a hot topic across all 
types of cancers. Every attendee would 
benefit from learning more about germ-

line mutations; not only do we need to 
learn more from a scientific standpoint, 
but we also need to determine how best 
to use what we already know in our 
clinics to help our patients make deci-
sions about risks and risk reduction and 
even therapy. 

Tumor Genomics: Finding the Target, 
Hitting the Target  
(8:00 AM-9:30 AM, Hall D1)
Dr. Partridge: This session is one of 
three Special Clinical Science Sympo-
sia that I would almost call “Plenary-
esque.” They’re well designed and im-
portant to attend. There will be four 
critical abstracts presented on top-
ics in tumor genomics, discussants, 
and a panel discussion. All three ses-
sions offer high-level scientific dis-
cussions that cross different disease 
and specialty tracks. They do a nice 
job of highlighting emerging issues in  

See Session Selections, Page 18D

Inside: LAte-BreAking ABStrACtS  PAGE 8D

See Sessions, Page 8D

Saturday  ·   June 2,  2018
D

Dr. David r. SpigelDr. Ann H. Partridge
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SATuRDAy: SeSSiOnS At A gLAnCe CSS = Clinical Science Symposium          eD = Education Session          OrAL = Oral Abstract Session
MtP = Meet the Professor Session (ticketed)            CPO = Clinical Problems in Oncology Session (ticketed)T T

Primary track 7:30 AM 8:00 AM 9:00 AM 10:00 AM 11:00 AM 12:00 PM

Special Sessions CSS: Tumor Genomics: Finding the Target, Hitting the  
Target | Hall D1 

Opening Session With Fellows of the American Society of Clinical Oncology,  
Guest Speaker’s Address, Presidential Address, and David A. Karnofsky Memorial 
Award and Lecture | Hall B1     

ED: ASCO Voices | Arie Crown 
Theater 

Breast Cancer
POSTER: Breast Cancer–Local/Regional/Adjuvant | Hall A

POSTER: Breast Cancer–Metastatic | Hall A 

Cancer Prev, genetics 
and epid

ED: Germline Mutations: How to  
Recognize Variants and What to Do  
About Them | S404 

Care Delivery and 
Practice Management

Central nervous  
System tumors

ED: Precision Medicine for Primary Central 
Nervous System Tumors: Are We There 
Yet? | S100bc 

Developmental  
ther and transl res

ED: Liquid Biopsies: Current Uses and 
Future Directions | S406

gi (Colorectal) Cancer ED: Where We Stand With Immunotherapy 
in Colorectal Cancer | Hall D2 

gi (noncolorectal)
Cancer

gU (nonprostate) 
Cancer POSTER: Genitourinary (Nonprostate) Cancer | Hall A

gU (Prostate) Cancer

geriatric Oncology

ED: Progress Through Collaboration:  
ASCO and FDA’s Efforts to Improve the 
Evidence Base for Treating Older Adults 
With Cancer | S102 

global Health ED: International Perspectives on Breast 
Cancer | S100a 

gynecologic Cancer

Head and neck Cancer
T CPO: Success Stories of Precision 

Medicine in Uncommon Head and Neck 
Tumors | E253c 

Health Services res, 
Clin informatics, and 
Quality of Care

Heme Malignancies—
Leukemia, MDS, and 
Allotransplant

ED: Acute Myeloid Leukemia: The Good, 
the Bad, and the Ugly | E451 

Heme Malignancies— 
Lymphoma and CLL

Heme Malignancies—  
Plasma Cell Dyscrasia

ED: Bones in Myeloma: Imaging and  
Therapy | E450 

Lung Cancer

ED: When You Hear Hoof Beats, Think of a 
Herd of Zebras! Sequencing Therapy for 
Genetically Defined Subgroups of Non–Small 
Cell Lung Cancer | Arie Crown Theater

Melanoma/ 
Skin Cancers

Patient and  
Survivor Care

Pediatric Oncology POSTER: Pediatric Oncology | Hall A

Professional  
Development

ED: How to Navigate the 
Annual Meeting (Fellows 
and Junior Faculty Only) | 
S501 

ED: Tweets, Posts, and Snaps: Starting 
Down the Social Media Pathway | S504

Sarcoma POSTER: Sarcoma | Hall A

tumor Biology
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SATuRDAy: SeSSiOnS At A gLAnCe CSS = Clinical Science Symposium          eD = Education Session          OrAL = Oral Abstract Session
MtP = Meet the Professor Session (ticketed)            CPO = Clinical Problems in Oncology Session (ticketed)T T

Primary track 1:00 PM 2:00 PM 3:00 PM 4:00 PM 5:00 PM

Special Sessions

ED: Covering Cancer: Perspectives 
From the Media | Arie Crown Theater

AWARD: Allen S. Lichter  
Visionary Leader Award and 
Lecture | S100aED: ASCO/Radiological Society of 

North America (RSNA) Joint Session: 
Assessing Response and Progression 
With Targeted Therapy and 
Immunotherapy | S100a

ED: Biden Cancer Initiative 
Colloquium | S406

Breast Cancer POSTER DISCuSSION: Breast 
Cancer–Metastatic | Hall D1 

POSTER DISCuSSION: Breast 
Cancer–Local/Regional/Adjuvant | 
Hall D1 

ED: Incorporating Current Adjuvant/ 
Neoadjuvant Clinical Trial Data Into Everyday 
Practice in Breast Cancer | Hall D1

Cancer Prev, genetics 
and epid POSTER: Cancer Prevention, Hereditary Genetics, and Epidemiology | Hall A POSTER DISCuSSION: Cancer Prevention, 

Hereditary Genetics, and Epidemiology | S404

Care Delivery and 
Practice Management

ED: ASCO Town Hall: Utilization 
Management in Oncology | S102 

ED: Patient-Reported Outcomes: 
Expanding From Plenary to 
Everyday Practice | S102 

Central nervous  
System tumors

ED: Integrating Genomics Into  
Neuro-Oncology Clinical Trials and 
Practice | S100bc

T CPO: Moving Beyond Whole 
Brain and Large Field Spine 
Radiation for Central Nervous 
System Metastases: Is Less  
More? | E253c 

POSTER DISCuSSION: Central Nervous  
System Tumors | E451

POSTER: Central Nervous System Tumors | Hall A

Developmental  
ther and transl res

ED: Immunotherapy Biomarkers: 
Beyond PD-L1 | Hall B1 ORAL: Developmental Therapeutics–Immunotherapy | Hall B1

gi (Colorectal) Cancer
ED: Precision Medicine Versus 
Population Medicine in Colorectal 
Cancer | Hall D2 

gi (noncolorectal)
Cancer

ED: Pancreatic Cancer: Present  
and Future | Hall D2

gU (nonprostate) 
Cancer

POSTER DISCuSSION: Genitourinary 
(Nonprostate) Cancer | Hall D2

gU (Prostate) Cancer POSTER: Genitourinary (Prostate) Cancer | Hall A POSTER DISCuSSION: Genitourinary 
(Prostate) Cancer | S406

geriatric Oncology

global Health ED: Global Access to Essential Cancer 
Medicine | S404 

T MTP: International Translation 
of Quality Oncology Care Measures 
and Standards | E253d 

gynecologic Cancer

Head and neck Cancer POSTER: Head and Neck Cancer | Hall A POSTER DISCuSSION: Head and Neck Cancer 
| S100a

Health Services res, 
Clin informatics, and 
Quality of Care

POSTER: Health Services Research, Clinical Informatics, and Quality of Care | Hall A
POSTER DISCuSSION: Health Services 
Research, Clinical Informatics, and Quality of 
Care | S102

Heme Malignancies—
Leukemia, MDS, and 
Allotransplant

ORAL: Hematologic Malignancies–Leukemia, Myelodysplasia, and Allotransplant | E450

Heme Malignancies— 
Lymphoma and CLL

T MTP: Treatment of Early-Relapse 
Follicular Lymphoma | E253d 

Heme Malignancies—  
Plasma Cell Dyscrasia

ED: Practical Considerations for 
Antibodies in Myeloma | E450 

Lung Cancer
T CPO: Malignant Mesothelioma: 

Therapies to Get Really Excited About 
| E253c 

ED: Precision Medicine in NSCLC: Current 
Standards in Pathology and Biomarker 
Interpretation | Arie Crown Theater

Melanoma/ 
Skin Cancers

ED: Practice-Changing Developments 
in Stage III Melanoma: Surgery, 
Adjuvant Targeted Therapy, and 
Immunotherapy | S406 

ED: Emerging Personalized 
Strategies in Systemic Therapy for 
the Treatment of Melanoma | 
E451 

T CPO: Sequencing for Stage IV Melanoma: 
When Do We Use What? | E253c

Patient and  
Survivor Care

ED: Pain Management in the Era of 
the Opioid Crisis | S100bc 

ED: ASCO Book Club: Black Man in a White  
Coat by Damon Tweedy, MD | S100bc

Pediatric Oncology POSTER DISCuSSION:  
Pediatric Oncology | S504 ORAL: Pediatric Oncology I | S504

Professional  
Development

Sarcoma POSTER DISCuSSION:  
Sarcoma | S404

T MTP: The Challenges of Managing 
Sarcoma in the AYA and Geriatric Populations | 
E253d

tumor Biology
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Our understanding of indolent non-Hodgkin lymphoma (NHL), 
which includes follicular lymphoma (FL) and marginal zone 
lymphoma (MZL), has improved greatly. We know that 
indolent NHL is characterized in part by dysfunction within 
the tumor microenvironment that drives changes to the 
immune system.1,2 

Celgene is researching approaches for patients that seek to 
address the underlying immune dysfunction that contributes 
to these diseases.2

© 2018 Celgene Corporation 04/18  US-CELG180117

As our knowledge evolves, so should our approach

References: 1. Yang ZZ, Ansell SM. The tumor microenvironment in follicular lymphoma. 
Clin Adv Hematol Oncol. 2012;10(12):810-818. 2. Kridel R, Sehn LH, Gascoyne RD. 
Pathogenesis of follicular lymphoma. J Clin Invest. 2012;122(10):3424-3431.

In indolent NHL…

VISIT BOOTH 10097 
Learn more about Celgene’s 
commitment to researching 
chemotherapy-free approaches 
for patients with FL or MZL.

#Chemosaurus



Dedicated to building a high standard of evidence speci� c 
to young women living with metastatic breast cancer

Hear from leading breast cancer experts and 
learn more at RETHINKPREMENO.COM

mBC=metastatic breast cancer.

References: 1. ClinicalTrials.gov. Search results for premenopausal metastatic breast cancer studies recruiting; not yet recruiting; active, not recruiting, completed, enrolling by 
invitation, suspended, terminated, withdrawn, unknown status; phase 3. Search results for postmenopausal metastatic breast cancer studies recruiting; not yet recruiting; active, 
not recruiting, completed, enrolling by invitation, suspended, terminated, withdrawn, unknown status; interventional studies; studies with female participants; phase 3. Accessed 
April 2, 2018. 2. Mariotto AB, Etzioni R, Hurlbert M, Penberthy L, Mayer M. Estimation of the number of women living with metastatic breast cancer in the United States. Cancer 
Epidemiol Biomarkers Prev. 2017;26(6):809-815.
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1 IN 7 WOMEN
with mBC were 
younger than 50

It is estimated that as of January 2017, more than 20,000 women 
with mBC in the US were younger than 502

For nearly 20 years, few large clinical trials have been solely 
dedicated to premenopausal women with metastatic breast cancer1,*

IN METASTATIC BREAST CANCER

studies for 
POSTMENOPAUSAL 
women with mBC

dedicated 
studies for 
PREMENOPAUSAL 
women with mBC28 2

*Large clinical trials were de� ned as Phase III trials of 200 or more women. Dated April 2018.
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Dedicated to building a high standard of evidence speci� c 
to young women living with metastatic breast cancer

Hear from leading breast cancer experts and 
learn more at RETHINKPREMENO.COM

mBC=metastatic breast cancer.

References: 1. ClinicalTrials.gov. Search results for premenopausal metastatic breast cancer studies recruiting; not yet recruiting; active, not recruiting, completed, enrolling by 
invitation, suspended, terminated, withdrawn, unknown status; phase 3. Search results for postmenopausal metastatic breast cancer studies recruiting; not yet recruiting; active, 
not recruiting, completed, enrolling by invitation, suspended, terminated, withdrawn, unknown status; interventional studies; studies with female participants; phase 3. Accessed 
April 2, 2018. 2. Mariotto AB, Etzioni R, Hurlbert M, Penberthy L, Mayer M. Estimation of the number of women living with metastatic breast cancer in the United States. Cancer 
Epidemiol Biomarkers Prev. 2017;26(6):809-815.
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Matthew S. Katz, MD
Radiation Oncology Associates, PA
Risks Versus Benefits: Using Social Media 
Safely

Deanna J. Attai, MD
David Geffen School of Medicine at UCLA
Striking the Right Tone: Optimizing the Use 
of Social Media During Conferences

Merry Jennifer Markham, MD, FACP
University of Florida
When Your Patient “Friends” You: 
Appropriate Communication With Patients 
and Families Online

Mina S. Sedrak, MD, MS—Chair
City of Hope
Leveraging Social Media to Advance Cancer 
Research: Challenges and Opportunities

Panel Question and Answer

Education SESSion
When You Hear Hoof Beats, think of a 
Herd of Zebras! Sequencing therapy for 
Genetically defined Subgroups of  
non–Small cell Lung cancer
arie crown theater
Lung Cancer

Helena Alexandra Yu, MD
Memorial Sloan Kettering Cancer Center
Sequencing Agents in the Management of 
EGFR Mutation–Positive Non–Small Cell 
Lung Cancer

Christine Marie Lovly, MD, PhD—Chair
Vanderbilt University Ingram Cancer Center
Management of ALK Non–Small Cell Lung 
Cancer Through First and Subsequent Lines 
of Therapy

David Planchard, MD, PhD
Gustave Roussy
Therapeutic Options for Patients With Other 
Genetically Defined Subgroups of Non–Small 
Cell Lung Cancer

Panel Question and Answer

Education SESSion
Where We Stand With immunotherapy in 
colorectal cancer
Hall d2
Gastrointestinal (Colorectal) Cancer; Immunotherapy; 
Patient and Survivor Care

Michael J. Overman, MD—Chair
The University of Texas MD Anderson Cancer 
Center
Optimal Approach to Colorectal Cancer With 
Deficient Mismatch Repair

Michael Morse, MD
Duke University Medical Center
Challenges With Colorectal Cancer With 
Proficient Mismatch Repair

Marc S. Ernstoff, MD
Cleveland Clinic
Management of Immune-Checkpoint 
Toxicity

Panel Question and Answer

cLinicaL PRoBLEMS in oncoLoGY 
SESSion
Success Stories of Precision Medicine in 
uncommon Head and neck tumors— 

T ticketed Session
E253c
Head and Neck Cancer; Developmental Therapeutics 
and Translational Research; Tumor Biology

Manisha H. Shah, MD—Chair
The Ohio State University Comprehensive Cancer 
Center

Medullary Thyroid Cancer: Advances From 
Precision Medicine

Maria E. Cabanillas, MD
The University of Texas MD Anderson Cancer 
Center
Anaplastic Thyroid Cancer: Advances From 
Precision Medicine

Scott Andrew Laurie, MD
Ottawa Hospital Cancer Centre, University of 
Ottawa
Salivary Gland Cancers: Advances From 
Precision Medicine

Panel Question and Answer

8:00 AM–9:30 AM

cLinicaL SciEncE SYMPoSiuM
tumor Genomics: Finding the target, 
Hitting the target
Hall d1

Suzanne George, MD—Chair
Dana-Farber Cancer Institute/Harvard Medical 
School

8:00 AM
Ado-trastuzumab emtansine (T-DM1) in 
patients (pts) with HER2 amplified (amp) 
tumors excluding breast and gastric/gastro-
esophageal junction (GEJ) adenocarcinomas: 
Results from the National Cancer Institute 
(NCI) Molecular Analysis for Therapy Choice 
(MATCH) trial. (Abstract 100)

Komal L. Jhaveri, MD, FACP

8:12 AM
Results from molecular analysis for therapy 
choice (MATCH) arm I: Taselisib for PIK3CA-
mutated tumors. (Abstract 101)

Ian E. Krop, MD, PhD

Discussion
8:24 AM

Fabrice Andre, MD, PhD  
(Discussion of Abstracts 100-101)
Institut Gustave-Roussy, Université Paris Sud
MATCH and Mismatch

8:36 AM
A phase 1 study of LOXO-292, a potent and 
highly selective RET inhibitor, in patients 
with RET-altered cancers. (Abstract 102)

Alexander E. Drilon, MD

8:48 AM
Impact of next-generation sequencing (NGS) 
on treatment selection in acute myeloid 
leukemia (AML). (Abstract 103)

Rita Elias Assi, MD

Discussion
9:00 AM

Christine Marie Lovly, MD, PhD  
(Discussion of Abstracts 102-103)
Vanderbilt University Ingram Cancer Center
Bullseye! Hitting the Target

9:12 AM
Panel Question and Answer

8:00 AM–11:30 AM

PoStER SESSionS
Hall a

Boards 1-92b
Breast cancer—Local/Regional/adjuvant

Boards 94-190b
Breast cancer—Metastatic

Boards 335-421b
Genitourinary (nonprostate) cancer

Boards 191-248b
Pediatric oncology

Boards 254-333b
Sarcoma

9:30 AM–12:00 PM

oPEninG SESSion
opening Session With Fellows of the 
american Society of clinical oncology, 
Guest Speaker’s address, Presidential 
address, and david a. Karnofsky Memorial 
award and Lecture
Hall B1

 

Thomas G. Roberts, MD, FASCO
Farallon Capital Management LLC
Conquer Cancer Welcome and Top Donor 
Recognition Awards

Clifford A. Hudis, MD, FACP, FASCO
American Society of Clinical Oncology
Introduction of Bruce E. Johnson, MD, 
FASCO

Bruce E. Johnson, MD, FASCO
Dana-Farber Cancer Institute
ASCO President’s Address

Norman E. Sharpless, MD
National Cancer Institute at the National 
Institutes of Health
NCI Director’s Remarks

Scott Gottlieb, MD
U.S. Food and Drug Administration
FDA Commissioner’s Remarks

Daniel F. Hayes, MD, FACP, FASCO
University of Michigan Comprehensive Cancer 
Center
Presentation of the Fellows of the American 
Society of Clinical Oncology

Ralph R. Weichselbaum, MD
University of Chicago Pritzker School of Medicine
Oligometastasis From Conception to 
Treatment

12:00 PM–1:00 PM

Education SESSion
aSco Voices
arie crown theater

David R. Spigel, MD—Chair
Sarah Cannon Research Institute, Tennessee 
Oncology

Trevor John Bayliss, MD
Berkshire Health Services
Heroes, Mentors, and Hope

Edmond Ang, MBBCh, MRCP
Palmerston North Hospital
Chemoboy

Nina Shah, MD
University of California, San Francisco
Did You Ever Know That You’re My Hero? 
An Unexpected Gift From Our Career in 
Oncology

Rachna T. Shroff, MD
University of Arizona
Did You Ever Know That You’re My Hero? 
An Unexpected Gift From Our Career in 
Oncology

Patrick J. Loehrer, MD, FASCO
Indiana University Melvin and Bren Simon 
Cancer Center
The Call

Mid-day Sessions

1:15 PM–2:30 PM

PoStER diScuSSion SESSion
Breast cancer—Metastatic
Hall d1

Arlene Chan, MD, FRACP—Co-Chair
Breast Cancer Research Centre WA and Curtin 
University

Roisin M. Connolly, MD—Co-Chair
The Sidney Kimmel Comprehensive Cancer 
Center at Johns Hopkins

Discussion
1:15 PM

Sara M. Tolaney, MD, MPH  
(Discussion of Abstracts 1013-1015)
Dana-Farber Cancer Institute
New Frontiers in HER2-Positive Breast Cancer

1:27 PM
Panel Question and Answer

Discussion
1:33 PM

Kari Braun Wisinski, MD  
(Discussion of Abstracts 1017-1018)
University of Wisconsin Carbone Cancer Center
Novel Approaches for HER2-Negative 
Metastatic Breast Cancer

1:45 PM
Panel Question and Answer

} LATE-BREAkING ABSTRACTS: LBA5009 |

Abi race: A prospective, multicenter study of black (B) and white (W) patients (pts) 
with metastatic castrate resistant prostate cancer (mCrPC) treated with abiraterone 
acetate and prednisone (AAP).

genitOUrinAry (PrOStAte) 
CAnCer
Poster Discussion  
Saturday, 4:45 PM-6:00 PM, S406 
Poster Display (Board #236) 
Saturday, 1:15 PM-4:45 PM, Hall A

First Author: Daniel J. George, MD
Duke University
Discussant: James Randolph Hillard, MD
Michigan State University

Background: Pivotal trials of AAP for patients with mCRPC enrolled few B pts, a 
population with a higher mortality from prostate cancer. Retrospective data suggests 
B pts may have higher PSA response rates than W pts treated with AAP for mCRPC. 
Therefore, we prospectively investigated AAP in B vs. W pts with mCRPC. Methods: Abi 
Race (NCT01940276) is a prospective, multicenter, parallel group study of AP in 100 men 
(50 B, 50 W) with mCRPC, self-identified by race. All pts received AA 1000 mg/D and P 10 
mg/D (AAP) until disease progression or unacceptable adverse events (AE). The primary 
objective was radiographic progression-free survival (rPFS); key secondary endpoints 
include PSA kinetics and safety. Exploratory analyses include SNP, metabolomics and 
hormonal differences by race. Results: Baseline characteristics among pts were similar. 
The median rPFS for B and W pts was 16.8 months (mo) in each. However, PSA PFS 
varied by race; median PSA PFS for B and W pts were 16.6 and 11.5 mo [Table]. B 
pts also had numerically higher rates of ≥30%, ≥50% and ≥90% PSA decline [Table]. 
AEs were similar in frequency and severity by race including hypertension (42 vs 40%); 
however, fatigue was higher in W pts (40 vs 26%), and hypokalemia was higher in B 
pts (36 vs 18%). SNP profiling revealed differences in key genes involved in androgen 
metabolism and transport. conclusions: This is the first prospective multicenter study by 
race of secondary hormonal therapy in mCRPC. B pts may have greater and more durable 
PSA response to AAP than W pts. SNP patterns vary by race and will be evaluated for 
prognostic significance. Further prospective studies in B pts are possible and needed to 
understand the impact of racial determinants on outcome of new hormonal regimens. 
Clinical trial information: NCT01940276.

See full session details p. 16D

PSa response outcomes.
Race

Black (%) White (%)
> 30% PSa decline 86 76
> 50% PSa decline 76 66
> 90% PSa decline 48 38
no PSa decline 4 8
median PSa PFS (mo) 16.6 (95% CI 11.5, -) 11.5 (95% CI 8.5, 19.3)

Sessions
Continued from page 1D
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Discussion
1:51 PM

Minetta C. Liu, MD  
(Discussion of Abstracts 1019-1021)
Mayo Clinic
Applications of Liquid Biopsies in Metastatic 
Breast Cancer

2:03 PM
Panel Question and Answer

Discussion
2:09 PM

Erika Paige Hamilton, MD  
(Discussion of Abstracts 1022-1024)
Sarah Cannon Research Institute
The Elusive Hunt for CDK Inhibitor 
Biomarkers

Posters discussed in this session are on display in 
the Breast Cancer—Metastatic Poster Session. See 
the iPlanner for poster titles and presenters.

PoStER diScuSSion SESSion
Genitourinary (nonprostate) cancer
Hall d2

Alexandra Drakaki, MD, PhD—Co-Chair
University of California, Los Angeles

Kent William Mouw, MD, PhD—Co-Chair
Dana-Farber Cancer Institute

Discussion
1:15 PM

Laurence Albiges, MD, PhD  
(Discussion of Abstracts 4509-4510)
Gustave Roussy, Université Paris-Saclay
Novel Combinations for Advanced Renal Cell 
Carcinoma

1:27 PM
Panel Question and Answer

Discussion
1:33 PM

Petros Grivas, MD, PhD  
(Discussion of Abstracts 4512-4514)
University of Washington
Novel Therapeutic Strategies for Advanced 
Bladder and Penile Cancer

1:45 PM
Panel Question and Answer

Discussion
1:51 PM

Eric Jonasch, MD  
(Discussion of Abstracts 4515-4517)
The University of Texas MD Anderson Cancer 
Center
Enrichment and Optimization of Anti-VEGF–
Targeted Strategies in Metastatic Renal Cell 
Carcinoma

2:03 PM
Panel Question and Answer

Discussion
2:09 PM

Brian M. Shuch, MD  
(Discussion of Abstracts 4518-4520)
Yale School of Medicine
Biomarker Development and Applications in 
Advanced Renal Cell Carcinoma

Posters discussed in this session are on display in 
the Genitourinary (Nonprostate) Cancer Poster 
Session. See the iPlanner for poster titles and 
presenters.

PoStER diScuSSion SESSion
Pediatric oncology
S504

Steven G. DuBois, MD—Co-Chair
Dana-Farber Cancer Institute/Boston Children’s 
Cancer and Blood Disorders Center

E. Anders Kolb, MD—Co-Chair
Alfred I. duPont Hospital for Children

Discussion
1:15 PM

Katherine A. Janeway, MD  
(Discussion of Abstracts 10518-10520)
Dana-Farber Cancer Institute
Refining the Genomic Landscape of  
Pediatric Cancers

1:27 PM
Panel Question and Answer

Discussion
1:33 PM

Navin R. Pinto, MD  
(Discussion of Abstracts 10521-10524)
Seattle Children’s Hospital
Therapeutic Advances in Embryonal Tumors

1:45 PM
Panel Question and Answer

Discussion
1:51 PM

Sharon M. Castellino, MD, MSc  
(Discussion of Abstracts 10525-10526)
Children’s Healthcare of Atlanta
Immune Modulation in Pediatric Lymphoma

2:03 PM
Panel Question and Answer

Discussion
2:09 PM

Robin Elizabeth Norris, MD, MPH, MS 
(Discussion of Abstracts 10527-10529)
Cincinnati Children’s Hospital Medical Center
The Challenges of Optimizing Pediatric 
Cancer Care in the Current Economic Climate

2:21 PM
Panel Question and Answer

Posters discussed in this session are on display 
in the Pediatric Oncology Poster Session. See the 
iPlanner for poster titles and presenters.

Education SESSion
aSco town Hall: utilization Management 
in oncology
S102
Care Delivery and Practice Management

John Vernon Cox, DO, FASCO—Chair
The University of Texas Southwestern Medical 
Center
Introduction

Barbara L. McAneny, MD, MACP, FASCO
New Mexico Oncology Hematology Consultants, 
Ltd, and American Medical Association
Vision of AMA: Focus on Administrative 
Burden

Robin Zon, MD, FACP, FASCO
Michiana Hematology Oncology, PC
Pathways and MACRA: ASCO’s Proposal

Melissa S. Dillmon, MD
Harbin Clinic LLC
Issues From the States: Pharmacy Benefit 
Managers

Blase N. Polite, MD, MPA, FASCO
The University of Chicago
What to Expect From Washington, DC, in 
2018–2019

Panel Question and Answer

Education SESSion
aSco/Radiological Society of north 
america (RSna) Joint Session: assessing 
Response and Progression With targeted 
therapy and immunotherapy
S100a

Bruce George Haffty, MD—Co-Chair
Rutgers Cancer Institute of New Jersey

Bruce E. Johnson, MD, FASCO—Co-Chair
Dana-Farber Cancer Institute

David A. Mankoff, MD, PhD
University of Pennsylvania
Molecular Imaging and Targeted Therapy

Umar Mahmood, MD, PhD
Massachusetts General Hospital
Monitoring Response to Immunotherapy

Jedd D. Wolchok, MD, PhD, FASCO
Memorial Sloan Kettering Cancer Center
Immune-Related Response and RECIST in 
Radiographic Imaging

Panel Question and Answer

Education SESSion
covering cancer: Perspectives From  
the Media
arie crown theater

Richard L. Schilsky, MD, FACP, FASCO, 
FSCT—Chair
American Society of Clinical Oncology
Introduction

Marilynn Marchione
Associated Press

Liz Szabo
Kaiser Health News

Matthew Herper
Forbes

Sharon Begley
STAT

Anne Thompson
NBC News 

Panel Question and Answer

Education SESSion
Global access to Essential cancer Medicine
S404
Global Health; Care Delivery and Practice 
Management; Disparities; Pediatric Oncology

Fredrick Chite Asirwa, MD—Chair
AMPATH
Lessons From the Field: Access to Essential 
Medicines at AMPATH-Kenya

Avram Denburg, MD, FRCPC
Hospital for Sick Children
Access to Essential Medicines for Children 
With Cancer: Challenges and the Pursuit of 
Innovative Solutions

George F. Tidmarsh, MD, PhD
Citizens Oncology Foundation
The Role of Industry in Improving Access to 
Cancer Medicines in Low- to Middle-Income 
Countries

Rifat Atun, MBBS
Harvard T. H. Chan School of Public Health
Global Access to Cancer Medicines: The Role 
of International Health Institutions

Panel Question and Answer

Education SESSion
immunotherapy Biomarkers: Beyond Pd-L1
Hall B1
Developmental Therapeutics and Translational 
Research; Clinical Trials; Immunotherapy; Tumor 
Biology

Charles G. Drake, MD, PhD—Chair
Columbia University Herbert Irving 
Comprehensive Cancer Center
PD-L1: Prognostic and Predictive State of the 
Science

Timothy An-thy Chan, MD, PhD
Memorial Sloan Kettering Cancer Center
Immunotherapy Biomarkers: Tumor 
Mutational Burden

Kurt A. Schalper, MD, PhD
Yale School of Medicine
Future Directions in Immunotherapy 
Biomarkers

Panel Question and Answer

Education SESSion
integrating Genomics into neuro-oncology 
clinical trials and Practice
S100bc
Central Nervous System Tumors; Clinical Trials; 
Developmental Therapeutics and Translational 
Research

Sandro Santagata, MD, PhD
Dana-Farber/Brigham and Women’s Cancer 
Center, Harvard Medical School
New Paradigm of Central Nervous System 
Tumor Classification

Gelareh Zadeh, MD, PhD
Princess Margaret Cancer Centre, University 
Health Network
Tissue Acquisition Before, During, and After 
Treatment: Incorporating the New WHO 
Classification Into Practice

Evanthia Galanis, MD—Chair
Mayo Clinic
Integrating Tumor Genomics Including WHO 
Guidelines Into Novel Clinical Trial Designs

Panel Question and Answer

Education SESSion
Practical considerations for antibodies  
in Myeloma
E450
Hematologic Malignancies—Plasma Cell Dyscrasia

Jacob Laubach, MD—Chair
Dana-Farber Cancer Institute
Debate: Should Everyone Receive Monoclonal 
Antibodies in First Relapse? Yes

Joseph Mikhael, MD—Chair
Mayo Clinic
Debate: Should Everyone Receive Monoclonal 
Antibodies at First Relapse? No

Niels Van De Donk, MD, PhD
VU University Medical Center
What Do You Do When Monoclonal 
Antibodies Fail?

Faith Davies, MD, MRCP, MRCPATH, 
FRCPath
Myeloma Institute, University of Arkansas for 
Medical Sciences
Future Monoclonal Antibodies: BCMA and 
Beyond

Panel Question and Answer

Education SESSion
Practice-changing developments in Stage 
iii Melanoma: Surgery, adjuvant targeted 
therapy, and immunotherapy
S406
Melanoma/Skin Cancers; Immunotherapy

Alexander Christopher Jonathan Van Akkooi, 
MD, PhD
Netherlands Cancer Institute
Extent of Surgery for Stage III Melanoma: 
How Much Is Appropriate?

Ragini Reiney Kudchadkar, MD—Chair
Winship Cancer Institute
Adjuvant Targeted Therapy: First Choice?

Olivier Michielin, MD, PhD
University Hospital Lausanne
Adjuvant Immunotherapy: First Choice!

Panel Question and Answer

MEEt tHE PRoFESSoR SESSion
treatment of Early-Relapse Follicular 
Lymphoma— T ticketed Session
E253d
Hematologic Malignancies—Lymphoma and Chronic 
Lymphocytic Leukemia

Julie Vose, MD, MBA, FASCO
University of Nebraska Medical Center
My View of Early Relapse Follicular 
Lymphoma

Jonathan W. Friedberg, MD
University of Rochester Medical Center
How I Treat Early Relapsed Follicular 
Lymphoma

cLinicaL PRoBLEMS in oncoLoGY 
SESSion
Malignant Mesothelioma: therapies to Get 
Really Excited about— T ticketed Session
E253c
Lung Cancer; Immunotherapy

Anne S. Tsao, MD—Chair
The University of Texas MD Anderson Cancer 
Center
Frontline Therapy With Antiangiogenic 
Agents in the Management of Mesothelioma

Raffit Hassan, MD
Thoracic and Gastrointestinal Oncology Branch, 
National Cancer Institute
Immunotherapy and Other Mesothelin-
Targeted Agents for the Treatment of 
Malignant Mesothelioma

Joseph S. Friedberg, MD
University of Maryland School of Medicine
Do Surgery and Other Local Therapies Have a 
Role in the Management of Mesothelioma?

Panel Question and Answer

See Sessions, Page 10D
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1:15 PM–4:45 PM

PoStER SESSionS
Hall a

Boards 83-165b
cancer Prevention, Hereditary Genetics, 
and Epidemiology

Boards 167-230b
central nervous System tumors

Boards 236-320b
Genitourinary (Prostate) cancer

Boards 1-82b
Head and neck cancer

Boards 335-446b
Health Services Research, clinical 
informatics, and Quality of care

3:00 PM–4:15 PM

aWaRd LEctuRE
allen S. Lichter Visionary Leader award 
and Lecture
S100a

Daniel F. Hayes, MD, FACP, FASCO
University of Michigan Comprehensive Cancer 
Center
Presentation of the 2018 Allen S. Lichter 
Visionary Leader Award

Nancy E. Davidson, MD, FASCO
University of Pittsburgh Cancer Institute
Serendipity and Purpose

3:00 PM–4:15 PM

Education SESSion
Biden cancer initiative colloquium
S406

Gregory C. Simon, JD—Co-Chair
Biden Cancer Initiative

Robert S. Miller, MD, FACP, FASCO—Co-Chair
American Society of Clinical Oncology

3:00 PM
Cancer Moonshot Updates Panel

Gregory C. Simon, JD
Biden Cancer Initiative
Moderator

Clifford A. Hudis, MD, FACP, FASCO
American Society of Clinical Oncology
ASCO and CancerLinQ

Edith P. Mitchell, MD
The Sidney Kimmel Cancer Center at Thomas 
Jefferson University
National Minority Quality Forum

Jonathan Hirsch, MSc
Syapse
Syapse

Howard I. Scher, MD, FASCO
Memorial Sloan Kettering Cancer Center
Blood PAC

Devin Locke, PhD
Seven Bridges Genomics
Seven Bridges 

3:45 PM
Panel Question and Answer

3:50 PM
Conversation About Patients and  
Patient-Data Ownership

Robert S. Miller, MD, FACP, FASCO
American Society of Clinical Oncology
Moderator

Jane Perlmutter, PhD
Gemini Group

Lucia C. Savage, JD
Omada Health, Inc.

PoStER diScuSSion SESSion
Breast cancer—Local/Regional/adjuvant
Hall d1

Jacqueline Sara Jeruss, MD, PhD—Co-Chair
University of Michigan

Andrew O. Wahl, MD—Co-Chair
University of Nebraska Medical Center

Discussion
3:00 PM

Shanu Modi, MD  
(Discussion of Abstracts 509-511)
Memorial Sloan Kettering Cancer Center
Less Is More: A Targeted Difference

3:12 PM
Panel Question and Answer

Discussion
3:18 PM

Julia R. White, MD  
(Discussion of Abstracts 513-514)
NRG Oncology and The Ohio State University 
Comprehensive Cancer Center
Out of the Box: Local/Regional Therapy

3:30 PM
Panel Question and Answer

Discussion
3:36 PM

Erica L. Mayer, MD, MPH  
(Discussion of Abstracts 515-517)
Dana-Farber Cancer Institute
Cracking the Code: Predicting Late Risk in 
Hormone Receptor–Positive Disease

3:48 PM
Panel Question and Answer

Discussion
3:54 PM

Priyanka Sharma, MD  
(Discussion of Abstracts 518-520)
University of Kansas Medical Center
Advances in Precision Medicine in Triple-
Negative Breast Cancer

Posters discussed in this session are on display 
in the Breast Cancer—Local/Regional/Adjuvant 
Poster Session. See the iPlanner for poster titles 
and presenters.

PoStER diScuSSion SESSion
Sarcoma
S404

Nadia Hindi, MD—Co-Chair
Fondazione IRCCS Istituto Nazionale dei Tumori

Elizabeth J. Davis, MD—Co-Chair
Vanderbilt University

Discussion
3:00 PM

Sebastian Bauer, MD  
(Discussion of Abstracts 11509-11511)
West German Cancer Center, University Hospital 
Essen
GIST: Moving Beyond Imatinib, Sunitinib, 
and Regorafenib

3:12 PM
Panel Question and Answer

Discussion
3:18 PM

Mark Andrew Dickson, MD  
(Discussion of Abstracts 11512-11514)
Memorial Sloan Kettering Cancer Center
Targeting Therapies in L-Type Sarcomas

3:30 PM
Panel Question and Answer

Discussion
3:36 PM

Neeta Somaiah, MD  
(Discussion of Abstracts 11515-11517)
The University of Texas MD Anderson Cancer 
Center
Immuno-Oncology in Sarcoma: Are We Any 
Closer?

3:48 PM
Panel Question and Answer

Discussion
3:54 PM

Scott H. Okuno, MD  
(Discussion of Abstracts 11518-11520)
Mayo Clinic
Refining Adjuvant Therapy in Soft Tissue 
Sarcomas and New Treatments in Bone 
Sarcomas

4:06 PM
Panel Question and Answer

Posters discussed in this session are on display in 
the Sarcoma Poster Session. See the iPlanner for 
poster titles and presenters.

Education SESSion
Emerging Personalized Strategies in 
Systemic therapy for the treatment of 
Melanoma
E451
Melanoma/Skin Cancers; Developmental Therapeutics 
and Translational Research; Immunotherapy; Tumor 
Biology

Paolo Antonio Ascierto, MD—Chair
National Tumour Institute Fondazione G. 
Pascale
Novel Combinations of Therapy in 
Melanoma

Keith Flaherty, MD
Massachusetts General Hospital
Novel Targets for Therapy in Melanoma

Stephanie L. Goff, MD
National Cancer Institute at the National 
Institutes of Health
Is There a Role for Adoptive Cell Therapy in 
the Treatment of Melanoma?

Panel Question and Answer

Education SESSion
Pain Management in the Era of the  
opioid crisis
S100bc
Patient and Survivor Care

George F. Koob, PhD
National Institute on Alcohol Abuse and 
Alcoholism, National Institutes of Health
Mechanisms of Opioid Addiction

Eduardo Bruera, MD—Chair
The University of Texas MD Anderson Cancer 
Center
Screening and Diagnosis of Chemical Coping 
and Aberrant Opioid Use Among Patients 
With Cancer-Related Pain

Egidio Del Fabbro, MD
Virginia Commonwealth University Massey 
Cancer Center
The Management of Cancer-Related Pain and 
Aberrant Opioid Use in Patients

Panel Question and Answer

Education SESSion
Patient-Reported outcomes: Expanding 
From Plenary to Everyday Practice
S102
Care Delivery and Practice Management; Cancer 
Prevention, Hereditary Genetics, and Epidemiology; 
Geriatric Oncology; Health Services Research,  
Clinical Informatics, and Quality of Care; Patient and 
Survivor Care

Ethan M. Basch, MD, FASCO—Chair
The University of North Carolina at Chapel Hill
PROs: From Evidence to Implementation

Carolyn Kerrigan, MD, MHCDS
Geisel School of Medicine, Dartmouth College
Can Your Practice Afford PROs? Acquisition 
and Maintenance Considerations

Lisa Catherine Barbera, MD
Odette Cancer Centre, Sunnybrook Health 
Sciences Centre
PROs by Mandate: Lessons Learned From 
Province-wide Implementation

Galina Velikova, PhD
Leeds Institute of Cancer and Pathology/St 
James’s Institute of Oncology
Integrating PROs with Electronic Patient 
Records

Panel Question and Answer

Education SESSion
Precision Medicine Versus Population 
Medicine in colorectal cancer
Hall d2
Gastrointestinal (Colorectal) Cancer; Cancer 
Prevention, Hereditary Genetics, and Epidemiology

Michael J. Hall, MD, MS
Fox Chase Cancer Center
Precision Prevention and Screening: General 
Population Versus Individuals With High Risk

Weijing Sun, MD, FACP—Chair
University of Kansas Medical Center
Application of Recent Adjuvant Data  
(3 Versus 6 Months of FOLFOX) to Individual 
Patient Care

Arden M. Morris, MD
University of Michigan
Surveillance: Evidence Based?

Panel Question and Answer

MEEt tHE PRoFESSoR SESSion
international translation of Quality 
oncology care Measures and Standards—

T ticketed Session
E253d
Global Health; Care Delivery and Practice 
Management; Health Services Research, Clinical 
Informatics, and Quality of Care; Professional 
Development

Mohammad Jahanzeb, MD, FASCO
University of Miami Sylvester Comprehensive 
Cancer Center
International Quality Measures in Oncology 
Care

Evangelia Razis, MD, PhD
Hellenic Cooperative Oncology Group
Importance of Good Clinical Annotation 
and Structured Patient Encounters to Quality 
Cancer Care

cLinicaL PRoBLEMS in  
oncoLoGY SESSion
Moving Beyond Whole Brain and Large 
Field Spine Radiation for central nervous 
System Metastases: is Less More?— 

T ticketed Session
E253c
Central Nervous System Tumors; Developmental 
Therapeutics and Translational Research; Patient and 
Survivor Care

Helen Alice Shih, MD, MS—Chair
Massachusetts General Hospital
Is There Still a Role for Whole-Brain 
Radiation Therapy?

Yoshiya Yamada, MD
Memorial Sloan Kettering Cancer Center
Does Stereotactic Body Radiation Therapy for 
Spinal Metastases Lead to Better Preservation 
of Neuro Function and Quality of Life?

Matthias Preusser, MD
Medical University of Vienna Comprehensive 
Cancer Center
Potential Value and Limitations of EGFR, 
ALK/ROS1, and Other Targeted Therapies for 
Central Nervous System Metastases

Panel Question and Answer

3:00 PM–6:00 PM

oRaL aBStRact SESSion
developmental therapeutics—
immunotherapy
Hall B1

Sanjay Goel, MD—Co-Chair
Montefiore Medical Center/Albert Einstein 
College of Medicine

Matthew I. Milowsky, MD—Co-Chair
UNC School of Medicine

3:00 PM
ICONIC: Biologic and clinical activity of first 
in class ICOS agonist antibody JTX-2011 
+/- nivolumab (nivo) in patients (pts) with 
advanced cancers. (Abstract 3000)

Timothy Anthony Yap, MBBS, PhD, MRCP

3:12 PM
Anti-CD27 agonist antibody varlilumab 
(varli) with nivolumab (nivo) for colorectal 
(CRC) and ovarian (OVA) cancer: Phase (Ph) 
1/2 clinical trial results. (Abstract 3001)

Rachel E. Sanborn, MD

3:24 PM
A first-in-class, first-in-human phase 1 
pharmacokinetic (PK) and pharmacodynamic 
(PD) study of Hu5F9-G4, an anti-CD47 
monoclonal antibody (mAb), in patients with 
advanced solid tumors. (Abstract 3002)

Branimir I. Sikic, MD, FASCO

Sessions
Continued from page 9D

See Sessions, Page 14D
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NEW INDICATION FOR THE TREATMENT OF METASTATIC EGFRm NSCLC

 FIRST-LINE TAGRISSO®

GROUNDBREAKING EFFICACY
18.9 vs 10.2 

months median PFS vs erlotinib/ge� tinib
in the FLAURA study

INDICATION
TAGRISSO is indicated for the � rst-line treatment of patients with metastatic non-small cell lung cancer 
(NSCLC) whose tumors have epidermal growth factor receptor (EGFR) exon 19 deletions or exon 21 
L858R mutations, as detected by an FDA-approved test.

SELECT SAFETY INFORMATION
•  There are no contraindications for TAGRISSO
•  Interstitial lung disease (ILD)/pneumonitis occurred in 3.9% of the 

1142 TAGRISSO-treated patients; 0.4% of cases were fatal. 
Withhold TAGRISSO and promptly investigate for ILD in patients 
who present with worsening of respiratory symptoms which may 
be indicative of ILD (eg, dyspnea, cough and fever). Permanently 
discontinue TAGRISSO if ILD is con� rmed

Please see Brief Summary of Prescribing Information 
on adjacent pages.
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First-line treatment of metastatic EGFRm NSCLC

CHOOSE FIRST-LINE TAGRISSO:

TAGRISSO nearly doubled median PFS and cut the risk of 
progression or death by 54% vs EGFR TKI comparator1

Demonstrated unprecedented 18.9 months median PFS vs 10.2 months 
for EGFR TKI comparator1

•   Hazard ratio=0.46 (95% CI: 0.37, 0.57), P<0.0001

FOR THE TREATMENT OF METASTATIC EGFRm NSCLC

Delivered consistent PFS results across all subgroups3 

•   Including patients with or without CNS metastases

*In the FLAURA study, all US patients in the comparator arm received erlotinib.2

SELECT SAFETY INFORMATION
•  Heart rate-corrected QT (QTc) interval prolongation occurred in TAGRISSO-treated patients. Of the 1142 TAGRISSO-

treated patients in clinical trials, 0.9% were found to have a QTc > 500 msec, and 3.6% of patients had an increase 
from baseline QTc > 60 msec. No QTc-related arrhythmias were reported. Conduct periodic monitoring with ECGs 
and electrolytes in patients with congenital long QTc syndrome, congestive heart failure, electrolyte abnormalities, or 
those who are taking medications known to prolong the QTc interval. Permanently discontinue TAGRISSO in patients 
who develop QTc interval prolongation with signs/symptoms of life-threatening arrhythmia

•  Cardiomyopathy occurred in 2.6% of the 1142 TAGRISSO-treated patients; 0.1% of cardiomyopathy cases were 
fatal. A decline in left ventricular ejection fraction (LVEF) ≥10% from baseline and to <50% LVEF occurred in 3.9% of 
908 patients who had baseline and at least one follow-up LVEF assessment. Conduct cardiac monitoring, including 
assessment of LVEF at baseline and during treatment, in patients with cardiac risk factors. Assess LVEF in patients 
who develop relevant cardiac signs or symptoms during treatment. For symptomatic congestive heart failure, 
permanently discontinue TAGRISSO

SELECT SAFETY INFORMATION
•  Keratitis was reported in 0.7% of 1142 patients treated with TAGRISSO in clinical trials. Promptly refer patients 

with signs and symptoms suggestive of keratitis (such as eye infl ammation, lacrimation, light sensitivity, blurred 
vision, eye pain and/or red eye) to an ophthalmologist

•  Verify pregnancy status of females of reproductive potential prior to initiating TAGRISSO. Advise pregnant women 
of the potential risk to a fetus. Advise females of reproductive potential to use effective contraception during 
treatment with TAGRISSO and for 6 weeks after the fi nal dose. Advise males with female partners of reproductive 
potential to use effective contraception for 4 months after the fi nal dose

•  Most common adverse reactions (≥20%) were diarrhea, rash, dry skin, nail toxicity, stomatitis, fatigue and 
decreased appetite

Randomized, double-blind, active-controlled trial in 556 patients with metastatic EGFRm NSCLC who had not received prior systemic treatment for advanced disease. Patients were 
randomized 1:1 to either TAGRISSO (n=279; 80 mg orally, once daily) or EGFR TKI comparator (n=277; ge� tinib 250 mg or erlotinib 150 mg orally, once daily). Crossover was allowed for 
patients in the EGFR TKI comparator arm at con� rmed progression if positive for the EGFR T790M resistance mutation. Patients with CNS metastases not requiring steroids and with stable 
neurologic status were included in the study. The primary endpoint of the study was PFS based on investigator assessment (according to RECIST v1.1). Secondary endpoints included ORR, 
DOR, OS, and safety.1,3

Abbreviations: CNS, central nervous system; DOR, duration of response; EGFRm, epidermal growth factor receptor mutation-positive; 
NSCLC, non–small-cell lung cancer; ORR, overall response rate; OS, overall survival; PFS, progression-free survival; RECIST, Response 
Evaluation Criteria In Solid Tumors; TKI, tyrosine kinase inhibitor.

REFERENCES: 1. TAGRISSO [package insert]. Wilmington, DE: AstraZeneca Pharmaceuticals LP; 2018. 2. Soria JC, Ohe Y, Vansteenkiste J, et 
al. Osimertinib in untreated EGFR-mutated advanced non–small-cell lung cancer. N Engl J Med. 2018;378(2):113-125 [protocol]. 3. Soria JC, 
Ohe Y, Vansteenkiste J, et al. Osimertinib in untreated EGFR-mutated advanced non–small-cell lung cancer. N Engl J Med. 2018;378(2):113-125. 
4. Referenced with permission from the NCCN Clinical Practice Guidelines in Oncology (NCCN Guidelines®) for NSCLC V.3.2018. © National 
Comprehensive Cancer Network, Inc. 2018. All rights reserved. Accessed March 1, 2018. NCCN makes no warranties of any kind whatsoever 
regarding their content, use or application and disclaims any responsibility for their application or use in any way. To view the most recent and 
complete version of the guideline, go online to NCCN.org.

TAGRISSO is a registered trademark of the AstraZeneca group of companies. 
©2018 AstraZeneca. All rights reserved. US-15964   4/18

A NEW STANDARD OF CARE

LEARN MORE AT TagrissoHCP.com

Osimertinib (TAGRISSO) is an NCCN-recommended 
� rst-line therapy option4
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and electrolytes in patients with congenital long QTc syndrome, congestive heart failure, electrolyte abnormalities, or 
those who are taking medications known to prolong the QTc interval. Permanently discontinue TAGRISSO in patients 
who develop QTc interval prolongation with signs/symptoms of life-threatening arrhythmia

•  Cardiomyopathy occurred in 2.6% of the 1142 TAGRISSO-treated patients; 0.1% of cardiomyopathy cases were 
fatal. A decline in left ventricular ejection fraction (LVEF) ≥10% from baseline and to <50% LVEF occurred in 3.9% of 
908 patients who had baseline and at least one follow-up LVEF assessment. Conduct cardiac monitoring, including 
assessment of LVEF at baseline and during treatment, in patients with cardiac risk factors. Assess LVEF in patients 
who develop relevant cardiac signs or symptoms during treatment. For symptomatic congestive heart failure, 
permanently discontinue TAGRISSO

SELECT SAFETY INFORMATION
•  Keratitis was reported in 0.7% of 1142 patients treated with TAGRISSO in clinical trials. Promptly refer patients 

with signs and symptoms suggestive of keratitis (such as eye infl ammation, lacrimation, light sensitivity, blurred 
vision, eye pain and/or red eye) to an ophthalmologist

•  Verify pregnancy status of females of reproductive potential prior to initiating TAGRISSO. Advise pregnant women 
of the potential risk to a fetus. Advise females of reproductive potential to use effective contraception during 
treatment with TAGRISSO and for 6 weeks after the fi nal dose. Advise males with female partners of reproductive 
potential to use effective contraception for 4 months after the fi nal dose

•  Most common adverse reactions (≥20%) were diarrhea, rash, dry skin, nail toxicity, stomatitis, fatigue and 
decreased appetite

Randomized, double-blind, active-controlled trial in 556 patients with metastatic EGFRm NSCLC who had not received prior systemic treatment for advanced disease. Patients were 
randomized 1:1 to either TAGRISSO (n=279; 80 mg orally, once daily) or EGFR TKI comparator (n=277; ge� tinib 250 mg or erlotinib 150 mg orally, once daily). Crossover was allowed for 
patients in the EGFR TKI comparator arm at con� rmed progression if positive for the EGFR T790M resistance mutation. Patients with CNS metastases not requiring steroids and with stable 
neurologic status were included in the study. The primary endpoint of the study was PFS based on investigator assessment (according to RECIST v1.1). Secondary endpoints included ORR, 
DOR, OS, and safety.1,3

Abbreviations: CNS, central nervous system; DOR, duration of response; EGFRm, epidermal growth factor receptor mutation-positive; 
NSCLC, non–small-cell lung cancer; ORR, overall response rate; OS, overall survival; PFS, progression-free survival; RECIST, Response 
Evaluation Criteria In Solid Tumors; TKI, tyrosine kinase inhibitor.

REFERENCES: 1. TAGRISSO [package insert]. Wilmington, DE: AstraZeneca Pharmaceuticals LP; 2018. 2. Soria JC, Ohe Y, Vansteenkiste J, et 
al. Osimertinib in untreated EGFR-mutated advanced non–small-cell lung cancer. N Engl J Med. 2018;378(2):113-125 [protocol]. 3. Soria JC, 
Ohe Y, Vansteenkiste J, et al. Osimertinib in untreated EGFR-mutated advanced non–small-cell lung cancer. N Engl J Med. 2018;378(2):113-125. 
4. Referenced with permission from the NCCN Clinical Practice Guidelines in Oncology (NCCN Guidelines®) for NSCLC V.3.2018. © National 
Comprehensive Cancer Network, Inc. 2018. All rights reserved. Accessed March 1, 2018. NCCN makes no warranties of any kind whatsoever 
regarding their content, use or application and disclaims any responsibility for their application or use in any way. To view the most recent and 
complete version of the guideline, go online to NCCN.org.

TAGRISSO is a registered trademark of the AstraZeneca group of companies. 
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TAGRISSO® (osimertinib) tablets, for oral use
Brief Summary of Prescribing Information.
For complete prescribing information consult official package insert.

INDICATIONS AND USAGE
First-line Treatment of EGFR Mutation-Positive Metastatic Non-Small Cell Lung Cancer (NSCLC)
TAGRISSO is indicated for the first-line treatment of patients with metastatic non-small cell lung 
cancer (NSCLC) whose tumors have epidermal growth factor receptor (EGFR) exon 19 deletions or 
exon 21 L858R mutations, as detected by an FDA-approved test [see Dosage and Administration 
(2.1) in the full Prescribing Information].
DOSAGE AND ADMINISTRATION
Patient Selection
Select patients for the first-line treatment of metastatic EGFR-positive NSCLC with TAGRISSO 
based on the presence of EGFR exon 19 deletions or exon 21 L858R mutations in tumor or plasma 
specimens [see Clinical Studies (14) in the full Prescribing Information]. If this mutation is not 
detected in a plasma specimen, test tumor tissue if feasible.
Information on FDA-approved tests for the detection of EGFR mutations is available at  
http://www.fda.gov/companiondiagnostics.
Recommended Dosage Regimen
The recommended dosage of TAGRISSO is 80 mg tablet once a day until disease progression or 
unacceptable toxicity. TAGRISSO can be taken with or without food.
If a dose of TAGRISSO is missed, do not make up the missed dose and take the next dose as 
scheduled.
Administration to Patients Who Have Difficulty Swallowing Solids
Disperse tablet in 60 mL (2 ounces) of non-carbonated water only. Stir until tablet is dispersed into 
small pieces (the tablet will not completely dissolve) and swallow immediately. Do not crush, heat, 
or ultrasonicate during preparation. Rinse the container with 120 mL to 240 mL (4 to 8 ounces) of 
water and immediately drink.
If administration via nasogastric tube is required, disperse the tablet as above in 15 mL of  
non-carbonated water, and then use an additional 15 mL of water to transfer any residues to the 
syringe. The resulting 30 mL liquid should be administered as per the nasogastric tube instructions 
with appropriate water flushes (approximately 30 mL).
Dosage Modifications
Adverse Reactions
Table 1. Recommended Dosage Modifications for TAGRISSO

Target
Organ Adverse Reactiona Dosage Modification
Pulmonary Interstitial lung disease (ILD)/Pneumonitis Permanently discontinue TAGRISSO.

Cardiac

QTc† interval greater than 500 msec on at 
least 2 separate ECGsb

Withhold TAGRISSO until QTc interval 
is less than 481 msec or recovery to 
baseline if baseline QTc is greater than 
or equal to 481 msec, then resume at  
40 mg dose.

QTc interval prolongation with signs/
symptoms of life-threatening arrhythmia Permanently discontinue TAGRISSO.

Symptomatic congestive heart failure Permanently discontinue TAGRISSO.

Other

Adverse reaction of Grade 3 or greater 
severity

Withhold TAGRISSO for up to 3 weeks.

If improvement to Grade 0-2 within 3 weeks Resume at 80 mg or 40 mg daily.
If no improvement within 3 weeks Permanently discontinue TAGRISSO.

a  Adverse reactions graded by the National Cancer Institute Common Terminology Criteria for Adverse Events  
 version 4.0 (NCI CTCAE v4.0).
b  ECGs = Electrocardiograms
†  QTc = QT interval corrected for heart rate

Drug Interactions
Strong CYP3A4 Inducers
If concurrent use is unavoidable, increase TAGRISSO dosage to 160 mg daily when coadministering 
with a strong CYP3A inducer. Resume TAGRISSO at 80 mg 3 weeks after discontinuation of the 
strong CYP3A4 inducer [see Drug Interactions (7) and Clinical Pharmacology (12.3) in the full 
Prescribing Information].
CONTRAINDICATIONS
None.
WARNINGS AND PRECAUTIONS
Interstitial Lung Disease/Pneumonitis
Interstitial lung disease (ILD)/pneumonitis occurred in 3.9% of the 1142 TAGRISSO-treated 
patients; 0.4% of cases were fatal.
Withhold TAGRISSO and promptly investigate for ILD in patients who present with worsening 
of respiratory symptoms which may be indicative of ILD (e.g., dyspnea, cough and fever). 
Permanently discontinue TAGRISSO if ILD is confirmed [see Dosage and Administration (2.4) and 
Adverse Reactions (6) in the full Prescribing Information].
QTc Interval Prolongation
Heart rate-corrected QT (QTc) interval prolongation occurs in patients treated with TAGRISSO. 
Of the 1142 patients treated with TAGRISSO in clinical trials, 0.9% were found to have a QTc 
> 500 msec, and 3.6% of patients had an increase from baseline QTc > 60 msec [see Clinical 
Pharmacology (12.2) in the full Prescribing Information]. No QTc-related arrhythmias were 
reported.
Clinical trials of TAGRISSO did not enroll patients with baseline QTc of > 470 msec. Conduct periodic 
monitoring with ECGs and electrolytes in patients with congenital long QTc syndrome, congestive 
heart failure, electrolyte abnormalities, or those who are taking medications known to prolong the  

QTc interval. Permanently discontinue TAGRISSO in patients who develop QTc interval prolongation  
with signs/symptoms of life-threatening arrhythmia [see Dosage and Administration (2.4) in the full 
Prescribing Information].
Cardiomyopathy
Across clinical trials, cardiomyopathy (defined as cardiac failure, chronic cardiac failure, 
congestive heart failure, pulmonary edema or decreased ejection fraction) occurred in 2.6% of the 
1142 TAGRISSO-treated patients; 0.1% of cardiomyopathy cases were fatal.
A decline in left ventricular ejection fraction (LVEF) ≥ 10% from baseline and to less than 50% LVEF 
occurred in 3.9% of 908 patients who had baseline and at least one follow-up LVEF assessment. 
Conduct cardiac monitoring, including assessment of LVEF at baseline and during treatment, in 
patients with cardiac risk factors. Assess LVEF in patients who develop relevant cardiac signs or 
symptoms during treatment. For symptomatic congestive heart failure, permanently discontinue 
TAGRISSO [see Dosage and Administration (2.4) in the full Prescribing Information].
Keratitis
Keratitis was reported in 0.7% of 1142 patients treated with TAGRISSO in clinical trials. Promptly 
refer patients with signs and symptoms suggestive of keratitis (such as eye inflammation, 
lacrimation, light sensitivity, blurred vision, eye pain and/or red eye) to an ophthalmologist.
Embryo-Fetal Toxicity
Based on data from animal studies and its mechanism of action, TAGRISSO can cause fetal harm 
when administered to a pregnant woman. In animal reproduction studies, osimertinib caused post-
implantation fetal loss when administered during early development at a dose exposure 1.5 times 
the exposure at the recommended clinical dose. When males were treated prior to mating with 
untreated females, there was an increase in preimplantation embryonic loss at plasma exposures 
of approximately 0.5 times those observed at the recommended dose of 80 mg once daily. Verify 
pregnancy status of females of reproductive potential prior to initiating TAGRISSO. Advise pregnant 
women of the potential risk to a fetus. Advise females of reproductive potential to use effective 
contraception during treatment with TAGRISSO and for 6 weeks after the final dose. Advise males 
with female partners of reproductive potential to use effective contraception for 4 months after the 
final dose [see Use in Specific Populations (8.1, 8.3) in the full Prescribing Information].
ADVERSE REACTIONS
The following adverse reactions are discussed in greater detail in other sections of the labeling: 
Interstitial Lung Disease/Pneumonitis [see Warnings and Precautions (5.1) in the full Prescribing 
Information]
QTc Interval Prolongation [see Warnings and Precautions (5.2) in the full Prescribing Information]
Cardiomyopathy [see Warnings and Precautions (5.3) in the full Prescribing Information]
Keratitis [see Warnings and Precautions (5.4) in the full Prescribing Information] 
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 in the Warnings and Precautions section reflect exposure to TAGRISSO in 1142 patients 
with EGFR mutation-positive NSCLC who received TAGRISSO at the recommended dose of 80 mg 
once daily in two randomized, active-controlled trials [FLAURA (n=279) and AURA3 (n=279)], 
two single arm trials [AURA Extension (n=201) and AURA2 (n=210)], and one dose-finding study, 
AURA1 (n=173) [see Warnings and Precautions (5) in the full Prescribing Information].
The data described below reflect exposure to TAGRISSO (80 mg daily) in 558 patients with EGFR 
mutation-positive, metastatic NSCLC in two randomized, active-controlled trials [FLAURA (n=279) 
and AURA3 (n=279)]. Patients with a history of interstitial lung disease, drug induced interstitial 
disease or radiation pneumonitis that required steroid treatment, serious arrhythmia or baseline QTc 
interval greater than 470 msec on electrocardiogram were excluded from enrollment in these studies.
Previously Untreated EGFR Mutation-Positive Metastatic Non-Small Cell Lung Cancer
The safety of TAGRISSO was evaluated in FLAURA, a multicenter international double-blind 
randomized (1:1) active controlled trial conducted in 556 patients with EGFR exon 19 deletion 
or exon 21 L858R mutation-positive, unresectable or metastatic NSCLC who had not received 
previous systemic treatment for advanced disease. The median duration of exposure to TAGRISSO 
was 16.2 months.
The most common adverse reactions (≥20%) in patients treated with TAGRISSO were diarrhea 
(58%), rash (58%), dry skin (36%), nail toxicity (35%), stomatitis (29%), and decreased appetite 
(20%). Serious adverse reactions were reported in 4% of patients treated with TAGRISSO; the 
most common serious adverse reactions (≥1%) were pneumonia (2.9%), ILD/pneumonitis (2.1%), 
and pulmonary embolism (1.8%). Dose reductions occurred in 2.9% of patients treated with 
TAGRISSO. The most frequent adverse reactions leading to dose reductions or interruptions were 
prolongation of the QT interval as assessed by ECG (4.3%), diarrhea (2.5%), and lymphopenia 
(1.1%). Adverse reactions leading to permanent discontinuation occurred in 13% of patients 
treated with TAGRISSO. The most frequent adverse reaction leading to discontinuation of 
TAGRISSO was ILD/pneumonitis (3.9%).
Tables 2 and 3 summarize common adverse reactions and laboratory abnormalities which 
occurred in FLAURA. FLAURA was not designed to demonstrate a statistically significant reduction 
in adverse reaction rates for TAGRISSO, or for the control arm, for any adverse reaction listed in 
Tables 2 and 3.
Table 2.  Adverse Reactions Occurring in ≥10% of Patients Receiving TAGRISSO in FLAURA*

Adverse Reaction TAGRISSO
 (N=279)

EGFR TKI comparator
(gefitinib or erlotinib)

(N=277)
Any Grade  

(%) 
Grade 3 or 
higher (%)

Any Grade 
(%) 

Grade 3 or 
higher (%)

Gastrointestinal Disorders
Diarrheaa 58 2.2 57 2.5
Stomatitis 29 0.7 20 0.4
Nausea 14 0 19 0
Constipation 15 0 13 0
Vomiting 11 0 11 1.4
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Discussion
3:36 PM

Aparna Kalyan, MD  
(Discussion of Abstracts 3000-3002)
Northwestern Medicine Developmental 
Therapeutics Institute
Novel Targets for Immune Checkpoint 
Therapy

3:48 PM
Panel Question and Answer

4:00 PM
Durability of response in ZUMA-1, the pivotal 
phase 2 study of axicabtagene ciloleucel (Axi-
Cel) in patients (Pts) with refractory large 
B-cell lymphoma. (Abstract 3003)

Frederick Lundry Locke, MD

4:12 PM
Treatment of metastatic human 
papillomavirus-associated epithelial cancers 
with adoptive transfer of tumor-infiltrating T 
cells. (Abstract 3004)

Sanja Stevanovic, PhD

4:24 PM
Pilot study of NY-ESO-1c259 T cells in 
advanced myxoid/round cell liposarcoma. 
(Abstract 3005)

Sandra P. D’Angelo, MD

Discussion
4:36 PM

Jason J. Luke, MD, FACP  
(Discussion of Abstracts 3003-3005)
The University of Chicago Comprehensive Cancer 
Center
Evolution of Cellular Therapies in Cancer

4:48 PM
Panel Question and Answer

5:00 PM
NKTR-214 (CD122-biased agonist) plus 
nivolumab in patients with advanced solid 
tumors: Preliminary phase 1/2 results of 
PIVOT. (Abstract 3006)

Adi Diab, MD

5:12 PM
Safety and activity of M7824, a bifunctional 
fusion protein targeting PD-L1 and TGF-?, 
in patients with HPV associated cancers. 
(Abstract 3007)

Julius Strauss, MD

Discussion

5:24 PM
Heather L. McArthur, MD, MPH  
(Discussion of Abstracts 3006-3007)
Cedars-Sinai Medical Center
Novel Cytokine-Based Combination 
Strategies

5:36 PM
Panel Question and Answer

oRaL aBStRact SESSion
Hematologic Malignancies—Leukemia, 
Myelodysplastic Syndromes, and 
allotransplant
E450

Ehab L. Atallah, MD—Co-Chair
Medical College of Wisconsin

Veronika Bachanova, MD—Co-Chair
University of Minnesota

3:00 PM
Ivosidenib (IVO; AG-120) in mutant IDH1 
relapsed/refractory acute myeloid leukemia 
(R/R AML): Results of a phase 1 study. 
(Abstract 7000)

Daniel Aaron Pollyea, MD, MS

3:12 PM
Association of early intervention in 
transfusion independent (TI) patients (Pts) 
with lower-risk myelodysplastic syndromes 
(MDS) treated with attenuated doses of 
hypomethylating agents (HMAs) with high 
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Continued from page 10D
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response rates and long duration of response. 
(Abstract 7001)

Mahesh Swaminathan, MBBS

Discussion
3:24 PM

Eunice S. Wang, MD  
(Discussion of Abstracts 7000-7001)
Roswell Park Comprehensive Cancer Center
Advancing Treatment of Acute Myeloid 
Leukemia and Myelodysplastic Syndromes

3:36 PM
Panel Question and Answer

3:48 PM
Bosutinib vs imatinib for newly diagnosed 
chronic myeloid leukemia in the BFORE trial: 
24-month follow-up. (Abstract 7002)

Jorge E. Cortes, MD

4:00 PM
Long-term treatment-free remission (TFR) in 
patients (pts) with chronic myeloid leukemia 
in chronic phase (CML-CP) after stopping 
second-line (2L) nilotinib: ENESTop 144-wk 
results. (Abstract 7003)

François-Xavier Mahon, MD, PhD

4:12 PM
Moxetumomab pasudotox in heavily 
pretreated patients with relapsed/refractory 
hairy cell leukemia: Results of a pivotal 
international study. (Abstract 7004)

Robert J. Kreitman, MD

Discussion
4:24 PM

Javier Pinilla-Ibarz, MD  
(Discussion of Abstracts 7002-7004)
Moffitt Cancer Center
Advancing Treatment of Chronic Myeloid 
Leukemia and Hairy Cell Leukemia

4:36 PM
Panel Question and Answer

4:48 PM
Factors impacting disease-free survival in 
adult B cell B-ALL patients achieving MRD-
negative CR after CD19 CAR-T cells.  
(Abstract 7005)

Kevin Anthony Hay, MD

5:00 PM
Outcomes of patients (pts) treated with prior 
blinatumomab (Blin) in ZUMA-3: A study 
of KTE-C19, an anti-CD19 chimeric antigen 
receptor (CAR) t cell therapy, in adult pts 
with relapsed/refractory acute lymphoblastic 
leukemia (R/R ALL). (Abstract 7006)

Bijal D. Shah, MD

5:12 PM
Tumor gene signature associated with 
neurotoxicity in R/R B-ALL patients treated 
with JCAR015, a CD19-directed CAR T cell 
product. (Abstract 7007)

N. Eric Olson, PhD

5:24 PM
Initial results of two phase I trials delivering 
mbIL-21 ex vivo expanded haploidentical NK 
cells after fludarabine/cytarabine for patients 
with relapsed/refractory myeloid leukemias. 
(Abstract 7008)

Stefan O. Ciurea, MD

Discussion
5:36 PM

Sarah A. Cooley, MD  
(Discussion of Abstracts 7005-7008)
University of Minnesota
Cellular Therapy in Leukemia

5:48 PM
Panel Question and Answer

oRaL aBStRact SESSion
Pediatric oncology i
S504

Maryam Fouladi, MD—Co-Chair
Cincinnati Children’s Hospital Medical Center

Jennifer Jill Wilkes, MD, MSCE—Co-Chair
Seattle Children’s Hospital

3:00 PM
COG AALL0434: A randomized trial testing 
nelarabine in newly diagnosed T-cell 
malignancy. (Abstract 10500)

Kimberly P. Dunsmore, MD

3:12 PM
Effect of dexrazoxane on left ventricular 
function and treatment outcomes in patients 
with acute myeloid leukemia: A Children’s 
Oncology Group report. (Abstract 10501)

Kelly D. Getz, PhD

3:24 PM
Improved survival among children and 
adolescent and young adults with acute 
lymphoblastic leukemia (ALL) treated at 
specialized cancer centers in California. 
(Abstract 10502)

Elysia Marie Alvarez, MD, MPH

Discussion
3:36 PM

Ajay Vora, MD  
(Discussion of Abstracts 10500-10502)
GOSH
Improving Outcomes in Children, 
Adolescents, and Young Adults with Acute 
Leukemia

3:48 PM
Panel Question and Answer

4:00 PM
SPRINT: Phase II study of the MEK 1/2 
inhibitor selumetinib (AZD6244, ARRY-
142886) in children with neurofibromatosis 
type 1 (NF1) and inoperable plexiform 
neurofibromas (PN). (Abstract 10503)

Andrea M. Gross, MD

4:12 PM
Trametinib in pediatric patients with 
neurofibromatosis type 1 (NF-1)–associated 
plexiform neurofibroma: A phase I/IIa study. 
(Abstract 10504)

Geoffrey Brian McCowage, MD

4:24 PM
Dabrafenib in pediatric patients with BRAF  
V600–positive high-grade glioma (HGG). 
(Abstract 10505)

Darren R. Hargrave, MD, MRCP, MBBS

4:36 PM
Efficacy and safety results from a phase I/IIa 
study of dabrafenib in pediatric patients with 
BRAF V600–mutant relapsed refractory low-
grade glioma. (Abstract 10506)

Mark W. Kieran, MD, PhD

TRIM SIZE: 8.5” X 11”

2TAGRISSO® (osimertinib) tablets, for oral use

Adverse Reaction TAGRISSO
 (N=279)

EGFR TKI comparator
(gefitinib or erlotinib)

(N=277)
Any Grade  

(%) 
Grade 3 or 
higher (%)

Any Grade 
(%) 

Grade 3 or 
higher (%)

Skin Disorders
Rashb 58 1.1 78 6.9
Dry skinc 36 0.4 36 1.1
Nail toxicityd 35 0.4 33 0.7
Prurituse 17 0.4 17 0
Metabolism and Nutrition Disorders
Decreased appetite 20 2.5 19 1.8
Respiratory, Thoracic and Mediastinal Disorders
Cough 17 0 15 0.4
Dyspnea 13 0.4 7 1.4
Neurologic Disorders
Headache 12 0.4 7 0
Cardiac Disorders
Prolonged QT Intervalf 10 2.2 4 0.7
General Disorders and Administration Site Conditions
Fatigueg 21 1.4 15 1.4
Pyrexia 10 0 4 0.4
Infection and Infestation Disorders
Upper Respiratory  
Tract Infection

10 0 7 0

* NCI CTCAE v4.0
a  One grade 5 (fatal) event was reported (diarrhea) for EGFR TKI comparator
b  Includes rash, rash generalized, rash erythematous, rash macular, rash maculo-papular, rash papular, 

rash pustular, rash pruritic, rash vesicular, rash follicular, erythema, folliculitis, acne, dermatitis, dermatitis 
acneiform, drug eruption, skin erosion.

c  Includes dry skin, skin fissures, xerosis, eczema, xeroderma.
d  Includes nail bed disorder, nail bed inflammation, nail bed infection, nail discoloration, nail pigmentation, nail 

disorder, nail toxicity, nail dystrophy, nail infection, nail ridging, onychoclasis, onycholysis, onychomadesis, 
onychomalacia, paronychia.

e  Includes pruritus, pruritus generalized, eyelid pruritus.
f  The frequency of “Prolonged QT Interval” represents reported adverse events in the FLAURA study. 

Frequencies of QTc intervals of >500 ms or >60 ms are presented in Section 5.2.
g  Includes fatigue, asthenia.

Table 3.  Laboratory Abnormalities Worsening from Baseline in ≥ 20% of Patients in FLAURA

Laboratory 
Abnormalitya,b

TAGRISSO
(N=279)

EGFR TKI comparator
(gefitinib or erlotinib)

(N=277)
Change from 
Baseline All 

Grades 
(%)

Change from 
Baseline to 
Grade 3 or 

Grade 4 
(%)

Change from 
Baseline

All Grades 
(%)

Change from 
Baseline to 
Grade 3 or 

Grade 4
(%)

Hematology
Lymphopenia 63 5.6 36 4.2
Anemia 59 0.7 47 0.4
Thrombocytopenia 51 0.7 12 0.4
Neutropenia 41 3.0 10 0
Chemistry
Hyperglycemiac 37 0 31 0.5
Hypermagnesemia 30 0.7 11 0.4
Hyponatremia 26 1.1 27 1.5
Increased AST 22 1.1 43 4.1
Increased ALT 21 0.7 52 8
Hypokalemia 16 0.4 22 1.1
Hyperbilirubinemia 14 0 29 1.1

a  NCI CTCAE v4.0  
b  Each test incidence, except for hyperglycemia, is based on the number of patients who had both baseline  

and at least one on-study laboratory measurement available (TAGRISSO range: 267 - 273 and EGFR TKI 
comparator range: 256 - 268)

c  Hyperglycemia is based on the number of patients who had both baseline and at least one on-study laboratory 
measurement available: TAGRISSO (179) and EGFR comparator (191)

DRUG INTERACTIONS
Effect of Other Drugs on Osimertinib
Strong CYP3A Inducers
Coadministering TAGRISSO with a strong CYP3A4 inducer decreased the exposure of osimertinib 
compared to administering TAGRISSO alone [see Clinical Pharmacology (12.3) in the full 
Prescribing Information]. Decreased osimertinib exposure may lead to reduced efficacy.
Avoid coadministering TAGRISSO with strong CYP3A inducers. Increase the TAGRISSO dosage 
when coadministering with a strong CYP3A4 inducer if concurrent use is unavoidable [see Dosage 
and Administration (2.4) in the full Prescribing Information]. No dose adjustments are required 
when TAGRISSO is used with moderate and/or weak CYP3A inducers.
Effect of Osimertinib on Other Drugs
Coadministering TAGRISSO with a BCRP substrate increased the exposure of the BCRP substrate 
compared to administering the BCRP substrate alone [see Clinical Pharmacology (12.3) in the full 
Prescribing Information]. Increased BCRP substrate exposure may increase the risk of exposure-
related toxicity.

Monitor for adverse reactions of the BCRP substrate, unless otherwise instructed in its approved 
labeling, when coadministered with TAGRISSO.
Drugs That Prolong the QTc Interval
The effect of coadministering medicinal products known to prolong the QTc interval with  
TAGRISSO is unknown. When feasible, avoid concomitant administration of drugs known to 
prolong the QTc interval with known risk of Torsades de pointes. If not feasible to avoid concomitant 
administration of such drugs, conduct periodic ECG monitoring [see Warnings and Precautions 
(5.2) and Clinical Pharmacology (12.3) in the full Prescribing Information].
USE IN SPECIFIC POPULATIONS
Pregnancy
Risk Summary
Based on data from animal studies and its mechanism of action [see Clinical Pharmacology (12.1) 
in the full Prescribing Information], TAGRISSO can cause fetal harm when administered to a 
pregnant woman. There are no available data on TAGRISSO use in pregnant women. Administration 
of osimertinib to pregnant rats was associated with embryolethality and reduced fetal growth at 
plasma exposures 1.5 times the exposure at the recommended clinical dose (see Data). 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% to 4% and 15% to 20%, respectively.
Data
Animal Data
When administered to pregnant rats prior to embryonic implantation through the end of 
organogenesis (gestation days 2-20) at a dose of 20 mg/kg/day, which produced plasma 
exposures of approximately 1.5 times the clinical exposure, osimertinib caused post-implantation 
loss and early embryonic death. When administered to pregnant rats from implantation through 
the closure of the hard palate (gestation days 6 to 16) at doses of 1 mg/kg/day and above (0.1 
times the AUC observed at the recommended clinical dose of 80 mg once daily), an equivocal 
increase in the rate of fetal malformations and variations was observed in treated litters relative 
to those of concurrent controls. When administered to pregnant dams at doses of 30 mg/kg/day 
during organogenesis through lactation Day 6, osimertinib caused an increase in total litter loss 
and postnatal death. At a dose of 20 mg/kg/day, osimertinib administration during the same period 
resulted in increased postnatal death as well as a slight reduction in mean pup weight at birth that 
increased in magnitude between lactation days 4 and 6.
Lactation
Risk Summary
There are no data on the presence of osimertinib or its active metabolites in human milk, the 
effects of osimertinib on the breastfed infant or on milk production. Administration to rats during 
gestation and early lactation was associated with adverse effects, including reduced growth rates 
and neonatal death [see Use in Specific Populations (8.1) in the full Prescribing Information]. 
Because of the potential for serious adverse reactions in breastfed infants from osimertinib, advise 
women not to breastfeed during treatment with TAGRISSO and for 2 weeks after the final dose.
Females and Males of Reproductive Potential
Pregnancy Testing
Verify the pregnancy status of females of reproductive potential prior to initiating TAGRISSO.
Contraception
TAGRISSO can cause fetal harm when administered to pregnant women [see Use in Specific 
Populations (8.1) in the full Prescribing Information].
Females
Advise females of reproductive potential to use effective contraception during treatment with 
TAGRISSO and for 6 weeks after the final dose [see Use in Specific Populations (8.1) in the full 
Prescribing Information].
Males
Advise male patients with female partners of reproductive potential to use effective contraception 
during and for 4 months following the final dose of TAGRISSO [see Nonclinical Toxicology (13.1) 
in the full Prescribing Information].
Infertility
Based on animal studies, TAGRISSO may impair fertility in females and males of reproductive potential. 
The effects on female fertility showed a trend toward reversibility. It is not known whether the effects 
on male fertility are reversible [see Nonclinical Toxicology (13.1) in the full Prescribing Information].
Pediatric Use
The safety and effectiveness of TAGRISSO in pediatric patients have not been established.
Geriatric Use
Forty-three percent (43%) of the 1142 patients in FLAURA (n=279), AURA3 (n=279), AURA 
Extension (n=201), AURA2 (n=210), and AURA1, (n=173) were 65 years of age and older. No 
overall differences in effectiveness were observed based on age. Exploratory analysis suggests 
a higher incidence of Grade 3 and 4 adverse reactions (13.4% versus 9.3%) and more frequent 
dose modifications for adverse reactions (13.4% versus 7.6%) in patients 65 years or older as 
compared to those younger than 65 years.
Renal Impairment
No dose adjustment is recommended in patients with mild, [creatinine clearance (CLcr)  
60-89 mL/min, as estimated by the Cockcroft Gault method (C-G)], moderate, (CLcr 30-59 mL/min)  
or severe (CLcr 15-29 mL/min) renal impairment. There is no recommended dose of  
TAGRISSO for patients with end-stage renal disease [see Clinical Pharmacology (12.3) in the  
full Prescribing Information].
Hepatic Impairment
No dose adjustment is recommended in patients with mild hepatic impairment [total bilirubin  
≤ upper limit of normal (ULN) and AST > ULN or total bilirubin between 1 to 1.5 times ULN and  
any AST] or moderate hepatic impairment (total bilirubin between 1.5 to 3 times ULN and any  
AST). There is no recommended dose for TAGRISSO for patients with severe hepatic impairment 
[see Clinical Pharmacology (12.3) in the full Prescribing Information].
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Discussion
4:48 PM

Jason R. Fangusaro, MD  
(Discussion of Abstracts 10503-10506)
Ann and Robert H. Lurie Children’s Hospital of 
Chicago
Targeting BRAF and MEK in Neural Tumors

5:00 PM
Panel Question and Answer

5:12 PM
The randomised induction for high-risk 
neuroblastoma comparing COJEC and  
N5-MSKCC regimens: Early results from the  
HR-NBL1.5/SIOPEN trial. (Abstract 10507)

Alberto Garaventa, MD

5:24 PM
Phase II trial of irinotecan/temozolomide/
dinutuximab/granulocyte macrophage 
colony stimulating factor (I/T/DIN/GMCSF) 
in children with relapsed/refractory 
neuroblastoma (NBL): A report from the 
Children’s Oncology Group (COG).  
(Abstract 10508)

Rajen Mody, MD

Discussion
5:36 PM

Sogol Mostoufi-Moab, MD, MSCE  
(Discussion of Abstracts 10507-10508)
The Children’s Hospital of Philadelphia
Advances in Pediatric Neuroblastoma Therapy

5:48 PM
Panel Question and Answer

Late-afternoon Sessions

4:45 PM–6:00 PM

PoStER diScuSSion SESSion
cancer Prevention, Hereditary Genetics, 
and Epidemiology
S404

John R. Goffin, MD—Co-Chair
Juravinski Cancer Centre

Kara Noelle Maxwell, MD, PhD—Co-Chair
University of Pennsylvania Perelman School of 
Medicine

Discussion
4:45 PM

Sara Pirzadeh-Miller, MS, CGC  
(Discussion of Abstracts 1512-1514)
The University of Texas Southwestern Medical 
Center
Implementation of Systemwide Approaches 
to Identification of Patients for Germline 
Genetic Testing

4:57 PM
Panel Question and Answer

Discussion
5:03 PM

Scott A. Tomlins, MD, PhD  
(Discussion of Abstracts 1515-1517)
University of Michigan
Addressing Genetic Predisposition to 
Genitourinary Cancers: A Gap in Practice

5:15 PM
Panel Question and Answer

Discussion
5:21 PM

Amy Leader, PhD  
(Discussion of Abstracts 1518-1521)
Thomas Jefferson University
Systems-Based Interventions to Address 
Secondary Cancer Prevention

5:33 PM
Panel Question and Answer

Discussion
5:39 PM

Elias Obeid, MD, MPH  
(Discussion of Abstracts 1522-1523)
Fox Chase Cancer Center
 

Hereditary Cancer Screening Modalities: The 
New and the Old

Posters discussed in this session are on display in 
the Cancer Prevention, Hereditary Genetics, and 
Epidemiology Poster Session. See the iPlanner for 
poster titles and presenters.

PoStER diScuSSion SESSion
central nervous System tumors
E451

Alba Ariela Brandes, MD—Co-Chair
AUSL-IRCCS Institute of Neurological Sciences

Kerrie McDonald, PhD—Co-Chair
University of New South Wales

Discussion
4:45 PM

Hussein Abdul-Hassan Tawbi, MD, PhD 
(Discussion of Abstracts 2009-2011)
The University of Texas MD Anderson  
Cancer Center
Current Insights Into Checkpoint Therapy for 
Central Nervous System Metastases

4:57 PM
Panel Question and Answer

Discussion
5:03 PM

Andrew S. Chi, MD, PhD  
(Discussion of Abstracts 2012-2014)
Massachusetts General Hospital Cancer Center 
and Harvard Medical School
Evolving Biomarkers for Outcome: Strengths 
and Pitfalls

5:15 PM
Panel Question and Answer

Discussion
5:21 PM

Stephen Joseph Bagley, MD  
(Discussion of Abstracts 2015-2017)
Abramson Cancer Center
Thinking Out of the Box: Novel Therapeutic 
Approaches

5:33 PM
Panel Question and Answer

Discussion
5:39 PM

Isabel Arrillaga, MD, PhD  
(Discussion of Abstracts 2018-2020)
Massachusetts General Hospital
What’s on the Horizon for Newly Diagnosed 
Glioblastoma

Posters discussed in this session are on display 
in the Central Nervous System Tumors Poster 
Session. See the iPlanner for poster titles and 
presenters.

PoStER diScuSSion SESSion
Genitourinary (Prostate) cancer
S406

Mitchell E. Gross, MD, PhD—Co-Chair
University of Southern California

Srikala S. Sridhar, MD, FRCPC—Co-Chair
Princess Margaret Cancer Centre, University 
Health Network

Discussion
4:45 PM

Alicia K. Morgans, MD, MPH  
(Discussion of Abstracts LBA5009-5011)
Vanderbilt University Medical Center
Optimizing Patient-Centered Care and 
Follow-up in Prostate Cancer

4:57 PM
Panel Question and Answer

Discussion
5:03 PM

Simpa Samuel Salami, MD, MPH  
(Discussion of Abstracts 5012-5015)
University of Michigan
Molecular Dissection of Prostate Cancer

5:15 PM
Panel Question and Answer

Discussion
5:21 PM

Timur Mitin, MD, PhD  
(Discussion of Abstracts 5016-5018)
Oregon Health & Science University
Rethinking Localized and Systemic Treatments 
Across the Spectrum of Prostate Cancer

5:33 PM
Panel Question and Answer

Discussion
5:39 PM

Winald R. Gerritsen, MD, PhD 
(Discussion of Abstracts 5019-5020)
Radboud University Medical Center
Working to Define a Role for Immunotherapy 
in Prostate Cancer
Posters discussed in this session are on display 
in the Genitourinary (Prostate) Cancer Poster 
Session. See the iPlanner for poster titles and 
presenters.

PoStER diScuSSion SESSion
Head and neck cancer
S100a

Cristina P. Rodriguez, MD—Co-Chair
University of Washington

Assuntina Gesualda Sacco, MD—Co-Chair
University of California San Diego Moores 
Cancer Center

Discussion
4:45 PM

William Nassib William, MD  
(Discussion of Abstracts 6013-6016)
The University of Texas MD Anderson  
Cancer Center
Probing the Depths of Immunotherapy:  
More Than Survival

4:57 PM
Panel Question and Answer

Discussion
5:03 PM

Athanassios Argiris, MD  
(Discussion of Abstracts 6017-6018, 6021)
Hygeia Hospital
New Drug, New Setting

5:15 PM
Panel Question and Answer

Discussion
5:21 PM

Amanda Psyrri, MD  
(Discussion of Abstracts 6019-6020)
University General Hospital Attikon, National 
and Kapodistrian University of Athens
Transcending p16

5:33 PM
Panel Question and Answer

Discussion
5:39 PM

Laura Locati, MD 
(Discussion of Abstracts 6022-6024)
Fondazione IRCCS Istituto Nazionale dei Tumori
Tough Problems in Rare Tumors

Posters discussed in this session are on display in 
the Head and Neck Cancer Poster Session. See the 
iPlanner for poster titles and presenters.

PoStER diScuSSion SESSion
Health Services Research, clinical 
informatics, and Quality of care
S102

Ronald C. Chen, MD, MPH—Co-Chair
The University of North Carolina at Chapel Hill

Ronac Mamtani, MD—Co-Chair
University of Pennsylvania

Discussion
4:45 PM

Gabriel A. Brooks, MD, MPH  
(Discussion of Abstracts 6509-6511)
Dartmouth-Hitchcock Medical Center
Getting More at the End of Life

4:57 PM
Panel Question and Answer

Discussion
5:03 PM

Daniel A. Goldstein, MD  
(Discussion of Abstracts 6512-6514)
Davidoff Cancer Center
Are We Getting Closer to Cost-Effective Care?

5:15 PM
Panel Question and Answer

Discussion
5:21 PM
Sunil Verma, MD  
(Discussion of Abstracts 6515-6517)
Tom Baker Cancer Centre, University of Calgary
Is There a Drug Approval Problem?

5:33 PM
Panel Question and Answer

Discussion
5:39 PM
Kathryn Jean Ruddy, MD, MPH  
(Discussion of Abstracts 6518-6520)
Mayo Clinic
Surviving Cancer: Moving, Grooving, and 
Not Overusing

Posters discussed in this session are on display 
in the Health Services Research, Clinical 
Informatics, and Quality of Care Poster Session. 
See the iPlanner for poster titles and presenters.

Education SESSion
aSco Book club: Black Man in a White 
coat—by damon tweedy, Md
S100bc
Patient and Survivor Care; Disparities

Teresa Gilewski, MD—Chair
Memorial Sloan Kettering Cancer Center

Damon Tweedy, MD
Duke University School of Medicine
Black Man in a White Coat

Education SESSion
incorporating current adjuvant/
neoadjuvant clinical trial data into 
Everyday Practice in Breast cancer
Hall d1
Breast Cancer

Kathy Miller, MD
Indiana University Melvin and Bren Simon 
Cancer Center
Using the Neoadjuvant Approach in 
Developing Novel Therapies in ER+ Breast 
Cancer

Ruth O’Regan, MD—Chair
University of Wisconsin Carbone Cancer Center
Evolving Approaches in Systemic Therapy for 
Triple-Negative Breast Cancer in Neoadjuvant 
and Adjuvant Settings

Neelima Denduluri, MD
US Oncology
Tailored Therapy for Early-Stage HER2+  
Breast Cancer

Panel Question and Answer

Education SESSion
Pancreatic cancer: Present and Future
Hall d2
Gastrointestinal (Noncolorectal) Cancer

Federico Augusto Sanchez, MD—Chair
Aurora Healthcare
Pancreas Cancer Current State of Therapy Use 
of Guidelines and Pathways

Douglas B. Evans, MD
Medical College of Wisconsin
What Makes a Pancreas Cancer Resectable

Eileen Mary O’Reilly, MD
Memorial Sloan Kettering Cancer Center
Beyond Frontline Therapy

Andrew Aguirre, MD, PhD
Dana-Farber Cancer Institute
Molecular Subtype and Directed Therapy in 
Pancreas Cancer

Panel Question and Answer

Sessions
Continued from page 15D
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Educate Your Patients
with ASCO-Approved Resources

Cancer 
Survivorship
Trusted Information to Help Manage Your Care from 

the American Society of Clinical Oncology

Advanced Cancer 
Care Planning
A Decision-Making Guide for Patients 
and Families Facing Serious Illness

ASCO ANSWERS is a collection of oncologist-approved patient education materials developed by the 
American Society of Clinical Oncology (ASCO) for people with cancer and their caregivers.

What is chemobrain?
Chemobrain is a common term used to describe the 

cognitive problems that cancer survivors often face 
during and after chemotherapy. People sometimes use 

this term to describe cognitive symptoms that may arise 
from other types of cancer treatments, such as radiation 

therapy or hormone therapy. Cognitive problems occur 
when a person has trouble processing information. This 

includes mental tasks related to attention span, thinking, 
and short-term memory. These problems vary in severity 
and often make it hard to complete daily tasks. Lots 

of people with cancer have cognitive problems during 
chemotherapy. And many cancer survivors have issues 
that continue for months after finishing treatment. Usually, 
these symptoms slowly improve. In most people, symptoms 
disappear within 4 years.

What causes chemobrain?
Although the cause of chemobrain is not well understood, the most likely cause is the effect of chemotherapy on the brain. Hormonal changes 
are also likely to play a role.

What are the symptoms of chemobrain?
Cancer survivors with chemobrain have cognitive problems that prevent them from thinking clearly. Symptoms may include trouble 
concentrating or focusing, mental fog or disorientation, and difficulties with judgment or reasoning. Memory loss and forgetting certain things, 
especially names, dates, and numbers, are also symptoms of chemobrain. The intensity of these symptoms often depends on several factors. 
This includes a person’s age, stress level, history of depression or anxiety, coping skills, and access to psychological support resources.

There is no specific laboratory or x-ray test that can be used to diagnose chemobrain. However, before assuming that new cognitive 
symptoms are a result of chemobrain, it is important to make sure that the symptom is not caused by a different condition related to cancer 
or its treatment. Examples of other causes of cognitive symptoms include anemia, electrolyte imbalances, sleep disturbances, fatigue, 
depression, previous brain surgery or cancer involving the brain, and other medications, particularly pain medicine. It is important to identify 
these causes of cognitive symptoms because many can be treated quickly and effectively.

How is chemobrain managed and treated?
There is no specific treatment for chemobrain, but several approaches are often effective in managing symptoms. These may include 
medications, occupational therapy to help with daily tasks and job-related skills, and cognitive training to help improve cognitive skills. 
There are also strategies to help cancer survivors better cope with attention, thinking, and memory difficulties, such as keeping a 
checklist of daily reminders, performing 1 task at a time, and using wordplay to help remember things. Try brain-strengthening mental 
activities, like solving crosswords or puzzles, painting, playing a musical instrument, or learning a new hobby. Get plenty of rest and 
make time for physical activity to increase mental alertness. Don’t be afraid to ask your family and friends for help. Talk with your 
employer if you are having problems at work. Remember, the symptoms of chemobrain gradually improve in the large majority of 

cancer survivors after chemotherapy ends.

Chemobrain

FOR YOUR PATIENTS
• Information on 120+ Cancer Types
• Age-Specific Resources
• Blog Posts on Timely Topics
• Videos and Podcasts
• Coping and Survivorship Resources 
• Information in Spanish
• An Award-Winning Mobile App for 

iPhone and Android Devices

       Send Your Patients to
        www.cancer.net

FOR YOUR PRACTICE
• Downloadable Educational Resources
• Anatomical and Staging Illustrations
• Free Cancer.Net and Mobile App 

Referral Cards (call 888-651-3038 or 
email contactus@cancer.net)

• Fact Sheets, Guides, and Booklets  
on a Wide Variety of Topics  
(cancer.net/estore)

 

       Order Your Patient Resources Today 
    www.cancer.net/estore

10.25x14_CancerNet-Generic-Print-Ad.indd   1 3/13/18   8:51 PM



When the Physician Becomes the Patient:  
Dr. kelly Shanahan reflects on Living With Breast Cancer

I
n preparation for the June 4 Education 
Session “When Cancer Hits Close to 
Home: Treating Colleagues and Loved 
Ones,” Stephanie Graff, MD, a breast 

medical oncologist and session speaker, 
interviewed Dr. Kelly Shanahan, MD, a 
board-certified OB/GYN living with met-
astatic breast cancer.

Dr. Shanahan practiced for 25 years 
prior to retiring as a result of her illness, 
cancer-related symptoms, and treat-
ment-related side effects. Dr. Shanahan 
is the former medical director of METUP, 
volunteers and reviews grants for META-
vivor, is a consumer reviewer for the De-
partment of Defense Breast Cancer Re-
search Program, and participates in the 
AACR Scientist-Survivorship Program. 

She is a mem-
ber of the Met-
astatic Breast 
Cancer Alliance 
and Advanced 
Breast Cancer 
(ABC) Global 
Alliance. Follow 
Dr. Shanahan 
on Twitter @
Stage4Kelly.

Dr. Graff is 
the Breast Can-
cer Program director at Sarah Cannon 
Cancer Institute at HCA Midwest Health 
and the associate director of the Breast 
Cancer Research Program at Sarah Can-
non Research Institute. She also serves 
on the ASCO Research Community Fo-
rum. Follow Dr. Graff on Twitter @DrS-
Graff. 

Dr. Graff: Tell me about your cancer 
diagnosis and background.
Dr. Shanahan:  I was diagnosed with 
early-stage breast cancer in 2008. I had 
a bilateral total skin-sparing mastec-
tomy and was back in my office see-
ing patients in 2 weeks. I don’t think 
anybody would have recommended 
that I do that. I didn’t really ask my 
surgeon—I was in solo private practice. 
I ended up with a positive lymph node 
and received chemotherapy, working 
through it the entire time. I scheduled 
my chemotherapy on Thursdays, and 
then I operated all day Friday, popping 
over between cases for my  pegfilgras-
tim. I would be sick Saturday and Sun-
day, and be back in the office Monday. 
A lot of patients work during chemo-

therapy. The financial impact and dura-
tion necessitates it. 

I was diagnosed with metastatic dis-
ease on my birthday in 2013, after I 
had been having back pain for several 
months. Cancer never crossed my mind. 
But there are advantages to being a phy-
sician and a patient—I had my MRI and 
PET scan done, then I ran and grabbed 
a cup of coffee, and went right back to 
go over my scans with the radiologist. I 
knew my diagnosis instantly.
Dr. Graff: Tell me about that. What 
was your reaction? How did the 
radiologist react?
Dr. Shanahan: I had taken the whole 
day off work for my birthday. I sched-
uled the scans. The radiologist wasn’t at 
my home hospital—I was about 45 min-
utes away. We pulled up the MRI first, 
and we both just stood there. Then we 
pulled up the PET scan. I had bony met-
astatic disease in every bone. I think it 
was hard for him, too, since he was a col-
league. He was probably thinking, ‘This 
could be me.’ He gave me a hug. From all 
those years of practice, I had learned to 
stay calm and cool under pressure. I was 
immediately in doctor mode and look-
ing at it like it wasn’t me. I was making 
a plan.

Dr. Graff:: What does a doctor say to 
a fellow doctor in that situation? It is 
a real struggle.
Dr. Shanahan:  I saw my oncologist 
within 2 hours of my diagnosis. I walked 
into his office and he looked me in the 
eyes and said, ‘I know you know the sta-
tistics. You are not a statistic.’ I only knew 
the statistics because I left radiology and 

went to my car and Googled ‘mortality 
statistics with metastatic breast cancer.’ I 
think what he said was important—that 
despite everything I knew, despite statis-
tics, each one of us is an N of one. I re-
ally appreciated that. 

I was never told about the risk of re-
currence, particularly late recurrence. I 
was never told about treatment side ef-
fects such as taxane neuropathy or aro-
matase inhibitor arthralgias. No one told 
me that it could cause long-term side ef-
fects that would make it impossible for 
me to do surgery.

Dr. Graff: That is a prevalent 
theme in the available scientific 
publications on the topic of caring 
for physician-patients. Physicians 
who are directing care tend to 
assume that physician-patients know 
the side effects and drug interactions 
and know signs or symptoms that 
need to be reported. 
Dr. Shanahan: When I developed my 
back pain, I was walking up stairs and 
sneezed. I instantly had severe pain, and 
I thought ‘I pulled a muscle.’ When it 
didn’t get better, I thought I had her-
niated a disc. Cancer didn’t cross my 
mind. 

Dr. Graff: What did giving up the 
practice of medicine mean to you?
Dr. Shanahan: I was no longer able to 
do surgery. Giving up surgery was giv-
ing up a huge part of my identity. From 
the time I finished medical school until 
motherhood when I became part mom, 
part doctor, medicine was my whole 

See Physician Becomes the Patient, Page 20D

Education SESSion
Precision Medicine in non–Small cell Lung 
cancer: current Standards in Pathology 
and Biomarker interpretation
arie crown theater
Lung Cancer; Tumor Biology

Dara Aisner, MD, PhD
University of Colorado School of Medicine
Role of Pathologic Features in the 
Management of Lung Cancer

Geoffrey R. Oxnard, MD—Chair
Dana-Farber Cancer Institute
Biopsies (Blood, Urine, Tumor): When to Do 
Them and What Do They Mean?

Noah Brown, MD
University of Michigan Health System
Next-Generation Sequence Reports: Making 
Sense Out of the Noise

Panel Question and Answer

MEEt tHE PRoFESSoR SESSion
the challenges of Managing Sarcoma in 
the aYa and Geriatric Populations— 

T ticketed Session
E253d
Sarcoma; Geriatric Oncology; Pediatric Oncology

Mark Agulnik, MD
Northwestern University Feinberg School of Medicine
Managing Elderly Sarcoma Patients With 
Systemic Therapy

Lara Emily Davis, MD
Oregon Health & Science University
Challenges of Clinical Trial Recruitment in 
AYA and Elderly Age Groups

cLinicaL PRoBLEMS in oncoLoGY 
SESSion
Sequencing for Stage iV Melanoma: When 
do We use What?— T ticketed Session
E253c
Melanoma/Skin Cancers; Immunotherapy

Christian U. Blank, MD, PhD
Netherlands Cancer Institute
Systemic Treatment of Stage IV Melanoma: 
Sequencing of Therapies, Biomarkers, and the 
Cancer Immunogram

Bryan Burmeister, MBChB
Princess Alexandra Hospital/University of 
Queensland
When and How to Use Radiotherapy in Stage 
IV Melanoma

Joshua Matthew Varghise Mammen, MD—
Chair
University of Kansas
What Role Is There for Surgery in Stage IV 
Melanoma?

Panel Question and Answer

oncology through science, specifically 
on the challenges of precision oncology 
research.

Opening Session  
(9:30 AM-12:00 PM, Hall B1)
Dr. Partridge: The Opening Session is 
an absolute can’t miss. It includes ASCO 
President Bruce E. Johnson, MD, FAS-
CO’s presidential address, the David A. 
Karnofsky Memorial Award and Lecture 
given by Ralph R. Weichselbaum, MD, 
and some guest speakers who are heavy 
hitters in the world of cancer. This year, 
National Cancer Institute Director Nor-
man Sharpless, MD, and U.S. Food and 
Drug Administration Commissioner 
Scott Gottlieb, MD, will speak.

ASCO Voices  
(12:00 PM-1:00 PM, Arie Crown 
Theater)
Dr. Partridge: This is a brand-new 
session type that I am excited about. 
There are no other sessions competing 
during this time, and I bet it will end 
up being standing-room only. There 

will be several presentations on hu-
manistic aspects of oncology and medi-
cine in general. I’ve previewed some of 
the topics for discussion, and attendees 
won’t want to miss them. 
Dr. Spigel: The idea was to provide a 
forum for talented speakers from our 
membership to speak on the oncol-
ogy topics they were most passionate 
about. This should prove to be a very 
special and compelling session, and I 
hope it is the first of many in the years 
to come.

Monday, June 4
ASCO/European CanCer 
Organization (ECCO) Joint Session: 
Access and Innovation With 
Multiplex Genomic Testing (9:45 AM-
11:00 AM, S100a)
Dr. Partridge: Oncologists are in-
creasingly performing genomic testing 
on tumors—but the question of how 
we go about doing so demands critical 
thinking. We need to figure out how to 
make genomic testing available beyond 
only those countries and centers that 
can afford it—and to figure out how to 
optimize care and not create any new 
disparities in cancer outcomes.  

Compelling Combinations: Raising 
the Bar With Immunotherapy  
(9:45 AM-11:15 AM, Hall D1)
Dr. Partridge: This is another one of 
the three Special Sessions Clinical Sci-
ence Symposia that you really don’t 
want to miss. The science presented 
and discussed will cover new combi-
nations in immunotherapy for several 
cancer types; it’s not disease-specific, 
but it will focus on cross-disease experi-
ences and issues with immunotherapy 
combinations. 

Lifestyle Modifications for Primary 
and Secondary Cancer Prevention: 
Diet, Exercise, Sun Safety, and 
Alcohol Reduction  
(4:45 PM-6:00 PM, S102)
Dr. Partridge: Everyone who treats or 
cares for patients needs to think about 
lifestyle modifications for primary and 
secondary cancer prevention. This ses-
sion will focus on where we get the 
most “bang for our buck” with life-
style modifications, and I hope it will 
be something we can all use—not just 
in caring for our patients, but in taking 
care of ourselves and our families. 

–Caroline Hopkins

Session Selections
Continued from page 1D

Sessions
Continued from page 16D

Dr. Stephanie graff
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LOXO ONCOLOGY IS 
INVESTIGATING A NEW 
APPROACH TO TREATING  
RET-ALTERED CANCERS

RET alterations can act as primary 
oncogenic drivers in many cancer types1

RET=rearranged during transfection.

References: 1. Drilon A, Hu ZI, Lai GGY, Tan DSW. Targeting RET-driven cancers: lessons from evolving preclinical and clinical landscapes. Nat Rev 
Clin Onc. 2018;15(3):151-167. 2. Hofstra RM, Landsvater RM, Ceccherini I, et al. A mutation in the RET proto-oncogene associated with multiple 
endocrine neoplasia type 2B and sporadic medullary thyroid carcinoma. Nature. 1994;367(6461):375-376. 3. Grieco M, Santoro, M, Berlingieri, MT, 
et al. PTC is a novel rearranged form of the ret proto-oncogene and is frequently detected in vivo in human thyroid papillary carcinomas. Cell. 
1990;23(60):557-563.
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To enroll, patients must meet 
eligibility requirements, including:
•  Locally advanced or 

metastatic solid tumor 
which progressed 
following standard 
therapy, or for whom no 
standard therapy exists

•  Age ≥ 12
•  Any number 

of prior MKIs
• ECOG score ≤ 2
•  Life expectancy of 

at least 3 months

>  VISIT OUR BOOTH 
AT THE 2018 ASCO 
ANNUAL MEETING

For full eligibility requirements, visit ClinicalTrials.gov.

LOXO-292, an investigational selective RET 
inhibitor, is currently in clinical development.

NCT03157128: Phase 1 Study of LOXO-292 
in Patients With Advanced Solid Tumors, 
RET-Fusion Lung Cancer, and Medullary 
Thyroid Cancer*

A phase 1, open-label, first-in-human study 
designed to evaluate LOXO-292 in patients with 
advanced solid tumors, including RET-fusion 
non–small cell lung cancer (NSCLC), medullary 
thyroid cancer (MTC), and other tumors with 
increased RET activity.

Primary Outcome Measures: Maximum tolerated 
dose (MTD)/recommended dose for further study

Secondary Outcome Measures: 

RET alterations can result in 
constitutively active RET signaling 
that promotes cancer growth1-3

*Information consistent with ClinicalTrials.gov as of March 7, 2018.

• Safety 
• Pharmacokinetics 
• Overall response rate 
• Duration of response 
• Clinical benefit rate 

•  Median duration 
of progression-free 
survival 

•  Median overall 
survival

For more information about the RET 
program or to participate as a trial site, visit 
LoxoRETtrials.com or call 1-855-RET-4-292.
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†Bona fide RET fusion, ATA moderate- and high-risk RET mutation.

RET-altered 
solid tumor, 
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•  Disease not 
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•  Other RET 

alterations
•  cfDNA for RET 

alteration
•  RET mutation-

negative MTC
•  Any prior MKI 

that inhibits RET
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identity. I was an excellent surgeon, 
and I loved surgery. I was respected for 
my surgical skills, so having to stop 
was hard. It wasn’t just the emotional 
standpoint of losing my identity, but it 
came with a significant financial bur-
den. When you are a private-practice 
OB/GYN, surgery is what pays you. 

Thank god for my first employer who 
encouraged me to get a same-specialty 
disability policy and for my accountant 
who told me to pay for it out of my 
pocket rather than out of my practice’s 
budget. I have permanent grade 2 neu-
ropathy. I can’t hold a scalpel. I can’t 
palpate internal organs. I would have a 

hard time feeling a breast lump. 
It was hard. Obstetrics and gynecology 

weren’t just what I did, it was who I was. 
In fact, you were one of the people who 
said to me, ‘You are still a doctor.’ 

Dr. Graff: Yes.
Dr. Shanahan: I would say, ‘I used to 
be a doctor.’ It took me a long time to 
say ‘yes.’

Then I found advocacy. I went to a pa-
tient event, and for the first time I met 
other people with metastatic disease and 
saw them doing advocacy. It has given 
me a whole new purpose. I feel like I am 
still making a contribution to society, 
and it is just as important.

Dr. Graff: How did you chose your 
physician team in the adjuvant 
and metastatic setting? Did you at 
any point have an appointment to 
establish the rules of engagement, 
if you will, to answer the question, 
‘How are you going to doctor a 
doctor?’
Dr. Shanahan: I chose my surgical 
team because I knew what I wanted. I 
knew I wanted skin-sparing bilateral 
mastectomy. In 2008, that wasn’t as 
wide spread, so the direction was clear. 
I went to the University of California, 
San Francisco (UCSF). Interestingly, 
a friend and patient had just been di-
agnosed with breast cancer a day or 
two before me, so we went together. 
We had back-to-back appointments 
and sat through each other’s consulta-
tions. The surgeon at UCSF, with one 
chart under each arm, laughed and 
said he had experience with all sorts of 
couples—spouses, sisters, mother and 
daughter—but that he had never had a 
physician-patient couple. 

He treated me like a patient, and I’m 
grateful for that. He made me talk about 
the options. 

Dr. Graff: Was there any part of you 
that bristled at that? Maybe you felt 
like he was talking down to you? Or 
did having a patient-friend at the 
appointment with you make it more 
palatable somehow?
Dr. Shanahan: No. I really appreciated 
being treated like any other patient. The 
surgical team gave me information like I 
was anyone else. He used plain language. 
I’m not an oncologist, and he recognized 
that it wasn’t my area of expertise.

Dr. Graff: What do you think is 
the biggest advantage of being a 
physician-patient?
Dr. Shanahan: The biggest advan-
tage is that I don’t have to wait. When 
I had my PET scan done, I got my scan, 
grabbed a coffee and then looked at the 
results with the radiologist. I knew with-
in 45 minutes. I didn’t have to wait for 
transcription, for the result to get faxed, 
for the oncologist to review, for the on-
cologist to call me, for the appointment 
to discuss the results. I knew right away. 

I can also read the literature and un-
derstand scientific papers better than 
an average patient—although I think 
the medical community underestimates 
how well-informed patients are about 
their condition. 

Physician Becomes the Patient
Continued from page 18D

ASCO Clinical Affairs is your one-stop shop for the operations side of cancer care, from 
educational resources and practical tools to transition your practice to a value-based 
reimbursement system, to data and information to enhance your business operations 
and quality of care. ASCO Clinical Affairs provides what your practice needs to deliver 
high-quality, high-value care to your patients.

Learn more on how ASCO Clinical Affairs can help your practice by emailing 
clinicalaffairs@asco.org or visiting practice.asco.org.

Quality Improvement

• Assess your care relative to established 
measures of quality in oncology

• Receive quality certification and 
demonstrate to patients, payers and 
colleagues your commitment to quality

• Participate in team training to 
improve clinical care and operational 
performance

Practice Management Support

• Prepare your practice for MACRA’s 
Quality Payment Program

• Enhance business operations and 
efficiency 

• Get answers to billing, coding and 
reimbursement questions

• Transition from volume-based to 
value-based care

Visit our booth at ASCO Central, Booth #7004

Attend the Biden Cancer initiative Colloquium
Saturday, June 2 
3:00 PM–4:15 PM, S406

The Biden Cancer Colloquia are a new 
initiative to engage with the scientific, 
technology, and data communities within 
cancer to highlight the immense prog-
ress that has been made and to uncover 
the challenges and barriers that remain 
within the cancer system. This session 
will focus on data, one of the top prior-
ity areas for the Biden Cancer Initiative, 
and will include both Cancer Moonshot 
updates and a conversation on patient 
data ownership. 

See Physician Becomes the Patient, Page 22D
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It’s a new day for research and patient care in CAR T cell therapies. City of Hope has been accelerating innovative CAR T 

research for more than 20 years, developing novel CAR T cell therapies for blood and solid tumors, as well as partnering 

with global biopharmaceutical companies for clinical trials.

• Over 180 patients currently being treated with CAR T cell therapies 

• 14 open CAR T cell therapy trials with several more opening this year

• Authorized site for both tisagenlecluecel (Kymriah) and axicabtagene ciloleucel (Yescarta)

Find out more about City of Hope’s CAR T cell therapies program. Go to CityofHope.org/CAR-T or call our dedicated CAR T 

cell therapy line: 833-310-CART (2278).
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Dr. Graff: The metastatic breast 
cancer community is an engaged and 
well-educated community. I know 
that sometimes a big barrier is access 
to information. Do you want to 
comment on that? 
Dr. Shanahan: So many articles are 
published behind firewalls. If you don’t 
have a subscription, access to the article 
costs money. The patient community 
follows experts on Twitter, attends sci-
entific meetings, has Google alerts set 
for their disease—they want to know. 
I want to read the full article. We may 
know more about what is up-and-com-

ing in our disease, especially compared 
to generalists. For example, I am laser 
focused on bone-only ER+ metastatic 
breast cancer. I am so thankful for open 
access journals and for the peers and 
colleagues that will share those articles 
with me. All patients need more access. 

Dr. Graff: Do you see being a 
physician-patient as an impairment 
or as an advantage? 
Dr. Shanahan: I think it is a disadvan-
tage. I think the assumptions about my 
medical knowledge and my ability to 
work the systems hurt me. When I men-
tion back pain or neuropathy, no one 
offers me physical therapy. They assume 
I’ll ask if I want it or need it. 

Dr. Graff: Do you read that as 
reluctance on the part of your 
treating physician to have the hard 
conversations? For example, it might 
be awkward for a peer to tell you 
that you are depressed and need to 
go to therapy or gaining weight and 
need to work on weight loss goals.
Dr. Shanahan: I think that is part of it, 
especially regarding weight. My weight 
has gone up and down—I really love 
that my oncologist will comment on 
it. One of my oncologists is a man, and 
he seems reluctant to do breast exams. 
Sometimes my physical exam or review 
of systems isn’t as careful as it might be 
if I weren’t a physician. 

Dr. Graff: Looking back at the 
physicians that have provided care 
for you, if you were going to come  
up with a rule book, what would  
you say?
Dr. Shanahan: Treat me like you do ev-
eryone else. Treat everyone like it could 
be you.

Dr. Graff: Do you think your 
knowledge base creates more or less 
anxiety than nonphysicians living 
with metastatic breast cancer?
Dr. Shanahan: That has evolved. I 
think when I was first diagnosed, it cre-
ated more anxiety. I knew how slowly 
research develops. But as I have been 
living with metastatic disease over the 
last 4 years, I am less anxious. It is what 
it is. Both of my oncologists are good 
about discussing next steps. I always 
have a plan. That has helped my anxi-
ety a lot, and I have a lot of confidence 
in my team.

Dr. Graff: What traits do you look 
for in the physician/physician-
patient relationship?  
Dr. Shanahan: Honesty, partnership, 
and compassion. I want my doctor to be 
honest with me. I want to know every-
thing. I want them to listen, I want them 
to respect my questions. I want to be hu-
man. There needs to be more humanity 
in medicine. 

Dr. Graff: Yes. That is really beautiful 
and true. That’s what anyone would 
want. 

Physician Becomes the Patient
Continued from page 20D

 UNLIMITED ACCESS  
to 100+ courses 
at one low price

 

EARN CREDITS
CME/CE, MOC, Nursing  

and Pharmacy 

STAY CURRENT  
with constantly updated
oncology information

YOUR ONE-STOP SOURCE FOR LIFELONG LEARNING

SIGN UP NOW FOR A FREE TRIAL   
university.asco.org/Essentials

ANNUAL SUBSCRIPTION RATE: 
ASCO Members: $347       Nonmember Rate: $434

aSco’S QoPi® and QoPi® 
cERtiFication PRoGRaM 
continuES to ExPand 
intERnationaLLY

ASCO has continued to expand 
both the Quality Oncology 
Practice Initiative (QOPI®) and 
QOPI® Certification Program 
internationally. At present, QOPI 
is available in the following 
countries outside the United 
States: Argentina, Australia,  
Brazil, European Union (all 
countries), India, the Philippines, 
Saudi Arabia, and the United  
Arab Emirates.

QOPI Certification is designed 
for those practices that have 
been performing at a high level. 
Currently, there are six QOPI 
Certified practices in Brazil, 
Greece, and Spain that have met 
nationally recognized standards 
for quality cancer care for 
outpatient hematology-oncology 
practices. 

To learn more about QOPI and  
QOPI Certification, visit  
qopi.asco.org/certification,  
email globalquality@asco.org,  
or stop by ASCO Central.
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Accelerate Innovation 
Through Enrollment

Key eligibility criteria
•  Pathologically confi rmed RCC (clear cell), urothelial carcinoma 

(transitional cell), gastric or gastroesophageal junctional (GEJ) 
adenocarcinoma, or K-RAS wild-type EGFR expressing CRC

•  Renal cell carcinoma: 1-4 previous lines of therapy; ECOG 0-1 
(2 may be acceptable)

•  Urothelial carcinoma: 1-2 previous lines of therapy; ECOG 0-1

•  Gastric or GEJ adenocarcinoma: 1-3 previous lines of therapy; 
ECOG 0-1

•  Colorectal adenocarcinoma: 2-4 previous lines of therapy; 
ECOG 0-1 (2 may be acceptable)

Renal cell carcinoma, 
urothelial carcinoma, 
gastric adenocarcinoma, and 
colorectal adenocarcinoma—
relapsed/refractory 
PCYC-1128-CA (NCT02599324)
A phase 1b/2 study of ibrutinib combination therapy in 
selected advanced gastrointestinal and genitourinary tumors.

For the most up-to-date enrollment 
information, contact Medical Affairs at 
medinfo@pcyc.com or 1-877-877-3536.

The safety and effi cacy of the investigational use of this product have not been determined. There is no guarantee 
that the investigational uses listed will be fi led with and/or approved for marketing by any regulatory agency. CMRC-02660  04/18

Visit us at the 
Pharmacyclics
booth 13081

View location details at clinicaltrials.gov (search: NCT02599324)
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• Approved indications

• Resources for health care professionals

• The Merck Access Program

• KEY+YOU Patient Support Program
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