
Pembrolizumab Improves Survival, Reduces Toxicity 
Over Chemotherapy in Low PD-L1–Expressing NSCLC

P
embrolizumab signifi cant-
ly improved overall sur-
vival (OS) compared with 
platinum-based chemo-

therapy as fi rst-line therapy for 
patients with advanced/meta-
static non–small cell lung can-
cer (NSCLC), even those with 
low levels of PD-L1 expression, 
according to results of a large 
phase III trial (Abstract LBA4).*

“What we have seen over the 
last few years is that a combi-
nation of new agents, including 
targeted agents and immuno-
therapies, has helped people 
live a little longer, but we still 
have a lot of work to do,” Gil-
berto Lopes Jr., MD, MBA, 
FAMS, of the Sylvester Compre-
hensive Cancer Center at the 
University of Miami Health Sys-

tem, said during a press briefi ng 
held June 3.

Previous studies have estab-
lished that pembrolizumab 
monotherapy can improve sur-
vival outcomes compared with 
chemotherapy in both previous-
ly treated and treatment-naive 
metastatic NSCLC, specifi cally 
in patients with high PD-L1 

TAILORx: Many Women With Early Breast Cancer Can Avoid Chemotherapy

E
ndocrine therapy (ET) 
alone was noninferior to 
ET plus chemotherapy 
for women with estro-

gen receptor (ER)−positive, 
HER2-negative, axillary node−
negative, early-stage breast can-
cer (BC) with a midrange score 
as measured by the Oncotype 
DX Breast Recurrence Score 
gene expression assay. The re-
sults of the phase III TAILORx 
trial were announced at a press 
briefi ng held June 3, ahead of 
its presentation during the Ple-
nary Session (Abstract LBA1) 
scheduled later the same day.*

In patients with a recurrence 
score (RS) of 11 to 25 on the 
Oncotype DX Breast Recurrence 
Score assay, chemotherapy 
did not improve invasive dis-
ease–free survival (iDFS) when 

added to adjuvant ET. Almost 
two-thirds of the more than 
10,000 patients enrolled in the 
study had a midrange RS of 11 
to 25, Joseph A. Sparano, MD, 
of Montefi ore Medical Center, 
who presented the study re-
sults, said.

The study results are expect-
ed to be immediately practice-
changing, Harold Burstein, 
MD, PhD, FASCO, of Dana-
Farber Cancer Institute, com-
mented during the press confer-
ence. “What the data provided 
here today from this massive 
[National Cancer Institute]-
sponsored trial show is that 
the vast majority of women 
who have this test performed 
on their tumor can be told that 
they don’t need chemotherapy, 
and that can be said with tre-

mendous confi dence and reas-
surance,” he said.

Dr. Sparano explained that 
in ER-positive, HER2-negative, 
node-negative BC, the gene ex-
pression assay has been prog-
nostic for patients with a low 
RS (0 to 10)—they have a very 

low risk of recurrence with ET 
alone. However, patients with a 
high RS (26 to 100) demonstrat-
ed poorer outcomes with high-
er event rates despite the ad-
dition of chemotherapy to ET. 
But for those with an RS in the 
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Maintenance Therapy Improves 
Outcomes in Rhabdomyosarcoma

A
dding 6 months of low-
dose maintenance che-
motherapy after stan-
dard intensive therapy 

improves survival in children 
with high-risk rhabdomyosar-
coma, according to the results 
of the RMS2005 maintenance 

study from the European Paedi-
atric Soft Tissue Sarcoma Study 
Group (EpSSG) presented dur-
ing the press briefi ng on June 3 
(Abstract LBA2).*

Both 5-year disease-free sur-
vival (DFS) and 5-year overall 
survival (OS) increased with the 
use of the maintenance regimen.

“Maintenance therapy is an 
effective and well-tolerated 
treatment for children with 
high-risk rhabdomyosarcoma, 
and our group has decided that 
this is the new standard treat-
ment for patients, at least in 
Europe,” Gianni Bisogno, MD, 
of the University Hospital of 
Padova, Italy, said. 

Rhabdomyosarcoma is a tu-
mor of mesenchymal origin 
found primarily in children, 

See TAILORx, Page 3A

See Low PD-L1–Expressing NSCLC, Page 7A

See Rhabdomyosarcoma, Page 3A

Some Patients With mRCC Can Avoid 
Nephrectomy, Receive Sunitinib Alone

S
unitinib alone was not inferior to cytoreductive nephrec-
tomy (CN) followed by sunitinib with regard to overall 
survival in a phase III trial of patients with intermediate- 
and poor-risk metastatic renal cell carcinoma (RCC). The 

trial’s results change the standard of care regarding CN in this 
setting (Abstract LBA3).*

“For the past 20 years, the standard of care for these patients 
has been surgery and systemic therapy,” said Arnaud Méjean, 
MD, PhD, of Hôpital Européen Georges-Pompidou at Paris Des-
cartes University, during a press briefi ng on June 3. Since 2005, 
the standard has been CN plus sunitinib. “However, the role of 
nephrectomy in this era of targeted therapy is in question.” Dr. 
Méjean presented the full results of the new study examining 
the necessity for CN during the Plenary Session on June 3.

The CARMENA trial was a prospective, randomized, phase 
III noninferiority trial, including 450 patients with metastatic 
clear cell RCC. Patients were randomly selected to undergo ini-
tial CN followed by sunitinib (226 patients) or to receive suni-
tinib alone (224 patients).

Baseline demographics were well-balanced between the 
groups; approximately 75% of the patients in each group were 
male, and the median age was 63 in the CN plus sunitinib 
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group and 62 in the sunitinib alone 
group. Slightly more than half of each 
group had an intermediate MSKCC 
risk score, and the remainder had an 
MSKCC poor risk score. Patients in both 
groups had a median of two metastatic 
sites. The most common metastatic sites 
included the lung (79.3% of the CN plus 
sunitinib group and 72.9% of the suni-
tinib alone group), bone (35.9% and 
37.1%, respectively), and lymph nodes 
(35.0% and 38.9%, respectively).

The study met its primary endpoint, 
fi nding in an intention-to-treat (ITT) 
analysis that sunitinib alone is nonin-
ferior to CN followed by sunitinib with 
regard to overall survival (OS) after a 
median follow-up of 50.9 months. The 
median OS with CN was 13.9 months 
compared with 18.4 months with suni-
tinib alone (HR 0.89, 95% CI [0.71, 
1.10]). This was true in both MSKCC 
risk groups: for MSKCC intermediate-
risk patients, the median OS was 19.0 
months with CN and 23.4 months with-
out it (HR, 0.92, 95% CI [0.60, 1.24]), 
and for MSKCC poor-risk patients, the 
median OS was 10.2 months and 13.3 
months, respectively (HR 0.86, 95% CI 
[0.62, 1.17]).

The results were similar with two 
analyses accounting for patients in the 
CN group that did not undergo the pro-
cedure or who did not receive sunitinib 
following CN, and patients in the suni-
tinib alone group who did not receive 
the study drug.

Progression-free survival (PFS) was nu-
merically greater with sunitinib alone 
than it was with CN followed by suni-
tinib. At 12 months, the PFS rate was 
30.4% with CN and 37.3% without it; 
at 24 months, those rates were 6.1% and 
14.5%, respectively; and at 36 months, 
they were 3.7% and 5.2%, respectively. 
In the ITT analysis, the median PFS was 
7.2 months with CN and 8.3 months 
with sunitinib alone (HR 0.82, 95% 
[0.67, 1.00]).

The objective response rate was 27.4% 

with CN and 29.1% without it, and 
the disease control rate was 61.8% and 
74.6%, respectively. The clinical benefi t 
rate, defi ned as disease control beyond 
12 weeks, was 36.6% with CN and 47.9% 
with sunitinib alone (p = 0.022).

Thirty-eight of the patients who re-
ceived sunitinib alone required second-
ary nephrectomy for emergency treat-
ment of hemorrhage and necrosis of 
the primary tumor or for complete or 
near-complete response in metastatic 
sites. The median time from randomiza-
tion to surgery in these patients was 11.1 
months, and 31.3% of those undergoing 
secondary nephrectomy subsequently 
restarted sunitinib.

Mortality and morbidity were both 
low following CN. Postoperative mor-
tality was observed in 1.9% of patients, 
and of 82 patients (39.0%) with post-

operative morbidity, most were Clavien 
grade I (54.9%) or II (29.3%). The safety 
of sunitinib was as expected based on 
previous experience.

“Sunitinib alone is not inferior to ne-
phrectomy followed by sunitinib,” Dr. 
Méjean said during the press briefi ng. 
“When medical treatment is required, 
CN should no longer be considered the 
standard of care in metastatic RCC.”

The study “fi rmly demonstrated, in 
my opinion, that in the context of the 
targeted therapy sunitinib, there doesn’t 
necessarily seem to be a need to remove 
the kidney in patients with advanced 
and metastatic disease,” Sumanta K. Pal, 
MD, of the City of Hope Comprehen-
sive Cancer Center, said during the press 
briefi ng. “It has really sort of fl ipped the 
existing paradigm that we have in the 
management of advanced kidney cancer 
in this regard.”

Given the rapidly evolving landscape 
in the management of kidney cancer, in-
cluding new trials and drug approvals just 
in the past few months, “we may have to 
go back to the drawing board once again 
and assess the relevance of removing the 
primary tumor,” Dr. Pal said. 

–Dave Levitan

*Data based on the press briefi ng. For 
full coverage of the Plenary Session, visit 
am.asco.org/dn.

Avoid Nephrectomy
Continued from page 1A

Dr. Arnaud Méjean

midrange (11 to 25)—about two-thirds 
of those tested—the benefi t of adding 
chemotherapy to ET has been uncertain. 

To try to bring clarity to the interpreta-
tion of a midrange RS, TAILORx enrolled 
10,273 women ages 18 to 75, making 
this the largest BC treatment trial ever 
conducted. Patients were assigned to 
one of four arms: those with an RS of 0 
to 10 received ET, those with the mid-
range RS of 11 to 25 were randomly as-
signed to either ET alone or ET plus che-
motherapy, and those with an RS of 26 
to 100 received ET plus chemotherapy. 
The primary endpoint was iDFS, and the 
trial was designed to show noninferior-
ity for ET alone. 

In those with an RS of 11 to 25, ET 
alone was noninferior to ET plus chemo-
therapy (HR 1.08, 95% CI [0.94, 1.24]; p 
= 0.26). Nine-year iDFS rates were 83.3% 
for ET and 84.3% for ET plus chemother-
apy. In the arms consisting of patients 
with an RS of 11 to 25, secondary end-
points showed an overall distant recur-
rence rate of 5% and similar overall sur-
vival rates between groups. In the low-RS 
group, the distant recurrence rate was 
3% with ET alone. In the high-RS group, 
the distant recurrence rate was 13%, de-
spite the addition of chemotherapy.

An exploratory analysis was conducted 
in the 11 to 25 RS groups to determine 
whether age had an infl uence on chemo-
therapy benefi t. The investigators found 
that, among patients age 50 or younger 
with a score of 16 to 25, there was some 
benefi t of added chemotherapy; there 
were 2% fewer distant recurrences for 
those with an RS of 16 to 20 and 7% few-
er for those with an RS of 21 to 25.

The investigators concluded that adju-
vant chemotherapy may be spared in all 
women older than age 50 with an RS of 
11 to 25 and in 36% of those age 50 or 
younger. Of patients aged 50 or younger 
(14% of the overall population), 64% 
had an RS of 16 to 25; this subset can 
derive some benefi t from chemotherapy. 

“Application of this test in clinical 
practice in this population could be es-
timated to spare chemotherapy in 69% 
and to select chemotherapy in 31%, on 
average,” Dr. Sparano concluded.

Commenting on the trial, Dr. Burstein 
added, “The goal of this study was not 
to just use less treatment. The goal was 
to tailor treatment. They chose the title 
very aptly, with the idea that some wom-
en are going to need more of some type 
of therapy and less of another, and oth-
ers will get a different treatment based 
on the biology of their tumor.” 

–Tim Donald, ELS

*Data based on the press briefi ng. For 
full coverage of the Plenary Session, visit 
am.asco.org/dn.

although adults can also present with 
it. It is rare, Dr. Bisogno said, with only 
about 350 children diagnosed in the 
United States and 320 in the European 
Union each year. Although the tumor is 
aggressive, approximately 70% to 80% of 
children achieve complete remission with 
intensive treatment, including high-dose 
chemotherapy, radiation, and surgery. 

If patients have a recurrence after ini-
tial treatment, however, most cannot be 
cured. This trial was undertaken to im-
prove outcomes for these high-risk pa-
tients, Dr. Bisogno said. 

The investigators designed the trial to 
determine whether maintenance met-
ronomic chemotherapy would improve 
survival for patients with nonmetastatic 
rhabdomyosarcoma, defi ned as high-
risk based on EpSSG stratifi cation. Previ-

ously untreated patients from age 0 to 
21 with pathologically proven high-risk 
rhabdomyosarcoma with no evidence of 
metastasis were enrolled at 108 centers 
in 14 countries. After standard intensive 
therapy, including nine cycles of high-
dose chemotherapy, radiotherapy, and 
surgery, if there was no radiologic evi-
dence of tumor, patients were randomly 
assigned to stop treatment (186 patients) 
or to continue with 6 months of mainte-
nance therapy (185 patients). 

The low-dose maintenance therapy in-
cluded six 28-day cycles of intravenous 
vinorelbine 25 mg/m2 on days 1, 8, and 
15 of each cycle, plus daily oral cyclo-
phosphamide 25 mg/m2. The primary 
endpoint was DFS, and the secondary 
endpoint was OS.

Of the 670 patients assessed for eligi-
bility, 371 were randomly assigned to 
the standard treatment arm or the main-
tenance arm. In the maintenance arm, 

less anemia and thrombocytopenia were 
seen than in standard intensive therapy, 
Dr. Bisogno said. There were fewer infec-
tions and no cardiac, hepatic, or renal 
toxicity in the maintenance arm than in 
intensive therapy. 

Five-year DFS was 77.6% in the main-
tenance group and 69.8% in the stan-
dard treatment group (HR 0.68, 95% CI 
[0.45, 1.02]; p = 0.0613). Five-year OS 
was 86.5% in the maintenance group 
and 73.7% in the standard treatment 
group (HR 0.52, 95% CI [0.32, 0.86]; p = 
0.0111). The differences amounted to in-
creases of approximately 8% in DFS and 
approximately 13% in OS over standard 
treatment with the maintenance regi-
men, Dr. Bisogno said. 

–Tim Donald, ELS

*Data based on the press briefi ng. For 
full coverage of the Plenary Session, visit 
am.asco.org/dn.

TAILORx
Continued from page 1A

“The goal of this study 
was not to just use less 
treatment. The goal was to 
tailor treatment.”

–DR. HAROLD BURSTEIN 

Rhabdomyosarcoma
Continued from page 1A

“Sunitinib alone is 
not inferior to nephrectomy 
followed by sunitinib. When 
medical treatment is required, 
CN should no longer be 
considered the standard of care 
in metastatic RCC.”

–DR. ARNAUD MÉJEAN
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Pain Management in the Era of the Opioid Crisis

T
he majority of patients with can-
cer will require opioid therapy 
for acute or chronic pain at some 
point. Although approximately 

one in fi ve patients are at risk for de-
veloping nonmedical opioid use  or a 
substance use disorder, clinicians miss 
approximately 80% of these patients 
during the routine clinical encounter,1

Eduardo Bruera, MD, of The University 
of Texas MD Anderson Cancer Center, 
said during the Education Session “Pain 
Management i  n the Era of the Opioid 
Crisis,” held June 2.

Identifying these patients can be 
as simple as administering the four-
question CAGE-AID, which can detect 
high risk for alcoholism and assist in 
identifying nonmedical use of opioids 
in the oncology setting. A positive re-
sponse to two or more questions indi-
cates an 80% chance that the patient has 
a problem with alcohol or drugs and is 
at a higher risk for nonmedical use of 
opioids, Dr. Bruera said.1 Another tool is 
the 14-question Screener and Opioid As-
sessment for Patients with Pain (SOAPP) 
questionnaire. 

“Universal screening is wise and not 
that diffi cult to do,” Dr. Bruera said. Un-
fortunately, he said, oncologists rarely 
use these tools and, even when they do, 
they often fail to document the results 
in the chart.2

Even without formal screening, there 
are other indicators of risk, he said, in-
cluding male gender, anxiety, fi nancial 
distress, history of smoking—particu-
larly current smoking—history of illegal 
drug use, mood swings, family history of 
substance abuse disorders, close friends 
with substance use disorders, and high 
Edmonton Symptom Assessment Scale 
scores on pain. Clinicians can also look 
for behaviors associated with nonmedi-
cal use of opioids (Table 1). 

However, relying only on a numerical 
assessment of pain is a mistake, he said. 
“The number is not like the blood sugar 
of diabetes or blood pressure,” Dr. Bruera 

said. “It doesn’t measure the production 
of pain or nociception or how much gets 
into the brain. It measures what the pa-
tient tells us, and there is a wide varia-
tion in what makes it to the brain and 
how the patient tells us about the pain.” 
In other words, he said, “measuring pain 
alone is a little bit risky.”

Thus, it is important that clinicians 
learn to differentiate between patients 
using opioids for pain and those using 
the drugs to cope with distress. 

Oncologists should also ensure that 
patients are not intentionally or unin-
tentionally diverting their medication, 
given that the majority of individuals 
who misuse prescription opioids obtain 
them from friends or family. A survey 
of 300 patients with advanced cancer 
who were prescribed opioids found that 
26% engaged in “unsafe” use by shar-
ing their medication or losing it, 19% 
stored their opioids in plain sight, 69% 
hid them in an unlocked location, and 
9% stored them in a locked location. In 
addition, 46% reported unused opioids 
in the home, and 74% were unaware of 
proper disposal methods.3 A one-page 
educational tool on the safe use and 
storage of opioids used at MD Anderson 
substantially changed patient behavior, 
Dr. Bruera said.4

Urine drug screens offer another op-
portunity to assess for nonmedical opi-

oid use or diversion. In one study of 
1,058 patients with cancer who were 
receiving palliative care, 6% underwent 
urine drug screens and 54% had abnor-
mal results. Either the prescribed opioid 
was absent from the urine (suggesting 
diversion), an unprescribed opioid was 
present in the urine, or an illicit drug was 
present in the urine.5 In another study 
of 204 patients with cancer referred for 
supportive care, clinicians ordered urine 
drug screens for 40% based on an assess-
ment of the patient’s substance abuse 

Dr. Eduardo Bruera

Table 1. Behaviors Suggestive of 
Aberrant Opioid Use

• Frequent unscheduled clinic visits or phone 
calls for refi lls

• Self-escalation of opioid dose

• Frequent emergency room visits for opioids

• Edmonton Symptom Assessment Scale 
pain intensity 10/10 with all other 
symptoms 0/10

• Seeking opioids from multiple physicians

• Request for specifi c opioid

• Reports of stolen/lost opioids

• Family member expressing concern about 
the patient’s opioid use

• Obtaining opioids from nonmedical sources, 
stealing, selling

• Requesting opioids for insomnia or anxiety

• Abnormal urinary drug screen

• Discrepancy in pill counts

See Pain Management, Page 6A
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risk. Seventy percent had an inappropri-
ate result.6

Even when a patient tests clean or has 
been abstinent for years, “ongoing vigi-
lance is necessary,” Dr. Bruera said. “The 
issue of addiction remains with the pa-
tient lifelong.”

Understanding the Neurobiologic 
Underpinnings of Addiction

Panelist George F. Koob, PhD, of the 
National Institute on Alcohol Abuse and 
Alcoholism, discussed the neurobiologic 
underpinnings of addiction. “Think of it 
as a progressive brain disorder that gets 
worse over time,” he said. “We have a 
  parenchymal knowledge about the neu-
robiology of addiction. We not only 
know some of the circuits that are in-
volved, but we also know many of the 
neurotransmitters that are involved.” 

Dr. Koob described the three stages of 
addiction and their relationship to parts 
of the brain: the binge/intoxication 
phase, based in the basal ganglia, which 
is the site of reward and habit; the nega-
tive affect withdrawal phase, based in 
the amygdala, also known as the fi ght-
or-fl ight part of the brain; and the preoc-
cupation anticipation phase, residing in 
the frontal cortex, which is the executive 
decision–making part of the brain. 

In the reward phase of addiction, do-
pamine and opioid peptides are initially 
upregulated. At some point, however, 

the exogenous opioid bypasses the neu-
rotransmitters and acts directly on the 
nucleus accumbens, the brain’s reward 
system. This leads to tolerance and 
physical changes in the basal ganglia, 
Dr. Koob explained, engaging circuits 
that establish very strong habits that are 
hard to break.

Although addiction is typically de-
fi ned as a “chronically relapsing disorder 
characterized by a compulsion to seek 
and take a drug or stimulus and a loss 
of control in limiting intake.” Dr. Koob 
took the defi nition a step further, not-
ing the “emergence of a negative emo-
tional state such as dysphoria, anxiety, 
[or] irritability when access to the drug 
or stimulus is prevented.” He called this 
the “dark side” of addiction. 

Opioid misuse worsens over time, Dr. 
Koob said, with multiple sources of rein-
forcement. In addition to the pleasurable 
effect of the drug, at some point patients 
continue abusing it to avoid withdrawal. 
“Think of the worst fl u you’ve ever had,” 
he said, describing the nausea, chills, 
muscle aches, and other symptoms of 
withdrawal. These symptoms are medi-
ated by the gut, the autonomic nervous 
system, and changes in the extended 
amygdala. 

“There’s a herd of neurotransmitters 
upregulated during withdrawal, many of 
which persist into abstinence,” Dr. Koob 
said. These are the stress hormones, 
such as corticotropin-releasing factor, 
norepinephrine, dynorphin, vasopres-
sin, and orexin, which contribute to 
dysphoria, whereas antistress hormones 
such as neuropeptide Y, nociceptin, en-
docannabinoids, and oxytocin are down 
regulated.

Over time, patients who misuse opi-
oids also develop hypersensitivity to 
pain, even months after abstinence. In 
addition, protracted abstinence can con-
tribute to the craving, Dr. Koob said. The 
increased sensitivity to pain and contin-
ued craving “is a strong combination for 
reseeking drugs.” 

“I don’t know where the collective 
mentality of the United States went 
astray, because to use opioids is playing 
with fi re,” Dr. Koob said. 

Managing Cancer-Related Pain and 
Aberrant Opioid Use

Managing opioid use disorder requires 
a multidisciplinary approach and, if pos-
sible, a referral to palliative care because 
this condition is challenging to manage, 
said Egidio Del Fabbro, MD, of Virginia 
Commonwealth University’s Massey 
Cancer Center (Table 2). 

When treating such patients, his 
team fi rst documents a treatment agree-
ment or a pain contract. He described 
it as a type of informed consent, with 
the patient acknowledging that they 
have received education about the dan-
gers of opioids. Clinicians also need to 
document that they have checked their 
state’s prescription-monitoring pro-
gram—something that many states now 
require. Patients also must undergo in-
termittent urine drug screens and have 
more frequent visits with shorter inter-
vals between. “It makes sense to refer to 
a specialist team who encounters these 
complex patients more frequently, has 
more resources, and can provide an in-
terdisciplinary approach,” he said.

Key management strategies include 
prescribing nonopioids for pain and ed-
ucating the patient about proper medi-
cation use, such as using opioids only for 
pain and adhering to the prescribed regi-
men. Another key management strat-
egy is reducing treatment risks by using 
long-acting rather than rapid-acting opi-
oids, limiting supplies in the outpatient 
setting, and avoiding patient-controlled 
analgesia in the hospital. Clinicians 
should also address comorbid psychiat-
ric conditions and psychological inter-

ventions, Dr. Del Fabbro  said, because 
90% of patients with opioid use disorder 
and chronic pain also have comorbid 
psychiatric conditions.

Dr. Del Fabbro also stressed the benefi ts 
of motivational interviewing, a method 
shown to be successful when dealing 
with alcoholism. “The idea is to express 
empathy for the patient,” he said, such as 
acknowledging the diffi cult time they are 
experiencing. The clinician should also 
avoid arguments when encountering re-
sistance, identify the patient’s goals and 
demonstrate that the goals are discordant 
with the behavior, and, when the patient 
is successful, support self-effi cacy.

Dr. Bruera concluded the session by 
highlighting the diffi culties of opioid 
misuse for patients and physicians. 
“There is a misconception that [patients] 
do it for fun, but there is a tremendous 
dysphoria that attacks patients. While, 
of course, they are going to get cancer 
treatment from us, part of our strategy 
must be avoiding harm.”

–Debra Gordon, MS
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Table 2. Complications of 
Chemical Coping

• Opioid-induced neurotoxicity

• Combining drugs of abuse

• Overdose

• Death

• Medical-legal problems

• Addiction

• Poor quality of life, increased symptom 
burden

• Diversion

Dr. George F. Koob

Pain Management
Continued from page 4A

Dr. Egidio Del Fabbro

Studies Help Inform Optimal Use of 
CD19-Targeted CAR T-Cell Therapy in ALL  

C
AR T cells offer a valuable new 
treatment alternative for patients 
with relapsed/refractory acute 
lymphoblastic leukemia (ALL) 

who have exhausted the range of stan-
dard therapies. During the “Hematologic 
Malignancies—Leukemia, Myelodysplas-
tic Syndromes, and Allotransplant” Oral 
Abstract Session, held June 2, presenters 
focused on one specifi c type—CD19-
targeted CAR T-cell therapy.

By leveraging a patient’s own T cells 
and modifying them genetically to en-
hance their ability to recognize and kill 
malignant B cells bearing the CD19 an-
tigen, CD19-targeted CAR T-cell therapy 
can induce complete remission (CR) in a 
very large proportion of patients. How-

ever, the dramatic effi cacy conferred by 
these therapies does not come without 
its share of treatment-related toxicities, 
which can include life-threatening cyto-
kine release syndrome (CRS) and severe 
neurotoxicity.

Factors Affecting Disease-Free Survival 
To better identify those patients like-

ly to achieve durable remission follow-
ing CD19-specifi c CAR T-cell infusion, 
Kevin A. Hay, MD, of Fred Hutchinson 
Cancer Research Center, and his col-
leagues analyzed data collected across a 
median of 30.9 months for 53 patients 
with relapsed/refractory ALL who re-
ceived the JCAR014 anti-CD19 CAR T-
cell therapy more than 1 year ago with-

in a phase I/II trial and who obtained 
CR (Abstract 7005). 

First, the investigators compared out-

comes of the 45 individuals (85%) with 
no presence of minimal residual disease 
(MRD) following JCAR014 administra-
tion with the eight individuals (15%) 
who tested MRD positive. As expected, 
patients in MRD-negative CR showed a 
much longer median disease-free surviv-
al (DFS) interval compared with patients 
in MRD-positive CR (7.6 vs. 0.8 months; 
p < 0.0001), and the same held true for 
median overall survival (OS; 20.0 vs. 5.0 
months; p = 0.014).

Realizing that most patients in MRD-
negative CR who relapse do so within the 
fi rst 6 months after receiving JCAR014, 
Dr. Hay’s group dug further to identify 
factors associated with better therapeu-
tic outcomes. Using stepwise multivari-
able modeling, three items emerged as 
independent predictors of DFS outcomes 
in patients with MRD-negative CR: 1) 
the lactate dehydrogenase (LDH) level 
prior to lymphodepletion (HR 1.39, 95% 

Dr. Kevin A. Hay

See CAR T-Cell Therapy in ALL, Page 7A
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expression (tumor proportion score [TPS] 
≥ 50%). The new KEYNOTE-042 study 
compared pembrolizumab to chemo-
therapy (carboplatin plus paclitaxel or 
carboplatin plus pemetrexed) in 1,274 
patients with locally advanced or meta-
static NSCLC and much lower PD-L1 ex-
pression (TPS ≥ 1%). The study excluded 
patients with sensitizing EGFR mutations 
and ALK translocations.

Patient characteristics were well bal-
anced between the groups (637 patients 
in each group); more than 70% were 
men, 29.0% were enrolled in East Asia, 
and nearly 70% had ECOG performance 
status of 1. Most patients in both groups 
(approximately 78%) were current or 
former smokers. Just under half of both 
groups had a PD-L1 TPS ≥ 50%, followed 
by TPS 1%-19% in approximately 35%-
36%, and TPS 20%-49% in 16%-18%.

The study met its primary endpoint, 
with improved OS with pembrolizumab. 
In the full cohort of patients with TPS 
≥ 1%, the median OS was 16.7 months 
with pembrolizumab and 12.1 months 
with chemotherapy (HR 0.81, 95% CI 

[0.71, 0.93]; p = 0.0018). In those with 
TPS ≥ 20%, the median OS was 17.7 
months and 13.0 months, respective-
ly (HR 0.77, 95% CI [0.64, 0.92]; p = 
0.0020]). And in the patients with TPS 
≥ 50%, the median OS was 20.0 months 
with pembrolizumab and 12.2 months 
with chemotherapy (HR 0.69, 95% CI 
[0.56, 0.85]; p = 0.0003). 

In the highest TPS group, the response 
rate with pembrolizumab was 39.5% 
compared with 32.0% with chemothera-
py. In the TPS ≥ 20% group, the response 
rates were 33.4% and 28.9%, respective-
ly, and in the TPS ≥ 1% group, they were 
27.3% and 26.5%, respectively. The du-
ration of response was longer with pem-
brolizumab; in the full TPS ≥ 1% cohort, 
the median duration of response was 
20.2 months compared with 8.3 months 
with chemotherapy.

Although the median number of 
doses was higher with pembrolizumab 
than with chemotherapy (nine vs. six, 
respectively), more patients reported 
treatment-related adverse events (AEs) 
with chemotherapy (89.9%) than with 
pembrolizumab (62.7%). The same was 
true for grade 3-5 treatment-related AEs, 
reported in 41.0% of patients in the che-

motherapy arm and 17.8% in the pem-
brolizumab arm. Grade 3-5 immune-
mediated AEs and infusion reactions 
were more frequent with pembroli-
zumab (8.0%) than with chemotherapy 
(1.5%).

“Pembrolizumab becomes an option 
for patients who have advanced NSCLC 
who do not have EGFR mutations or ALK
translocations, and who express PD-L1 
at least at that 1% level,” Dr. Lopes con-
cluded. “We do need to do a lot more 
work. Even though patients do better 

today, they still do not do well enough. 
The vast majority of patients with ad-
vanced lung cancer will have disease 
progression and will succumb to lung 
cancer.” He noted that there are ongoing 
trials involving combinations of immu-
notherapies or immunotherapy along 
with chemotherapy that could further 
improve the treatment landscape. 

During the press briefi ng, John Hey-
mach, MD, PhD, of The University of 
Texas MD Anderson Cancer Center, 
stressed that the differences in toxic-
ity can play a dramatic role in patients’ 
quality of life and that these results are a 
“double-win,” in that the immunother-
apy option improves survival while also 
reducing toxicity.

“The era when chemotherapy was the 
only option for patients with NSCLC 
is drawing to a close,” he said. “This 
study represents a true milestone for 
the fi eld…the majority of patients with 
NSCLC can start their treatment without 
chemotherapy.” 

–Dave Levitan

*Data based on the press briefi ng. For 
full coverage of the Plenary Session, visit 
am.asco.org/dn.

CI [1.12, 1.74]; p = 0.003); 2) the platelet 
count prior to chemotherapy lymphode-
pletion (HR 0.65, 95% CI [0.47, 0.88]; p 
= 0.006); and 3) receipt of cyclophospha-
mide/fl udarabine as the lymphodeple-
tion regimen (HR 0.34, 95% CI [0.15, 
0.78]; p = 0.011).

Patients with normal LDH, a platelet 
count of at least 100 U/L prior to lym-
phodepletion, followed by cyclophos-
phamide/fl udarabine conditioning che-
motherapy—which Dr. Hay categorized 
as “good risk,” showed signifi cant im-
provements in both DFS (p < 0.0001) and 
OS (p = 0.0003) compared with patients 
not in the good-risk group. The rates of 
DFS and OS at 24 months in patients 
deemed good risk reached 78% and 86%, 
respectively.

As Dr. Hay explained, “One of the ma-
jor questions remaining in the fi eld is, 
what do we do with these patients after 
they have achieved MRD-negative CR in 
terms of allogeneic transplant?” As such, 
the investigators next evaluated the ben-
efi t of allogeneic hematopoietic stem 
cell transplant (HSCT) in 45 evaluable 
patients who achieved MRD-negative 
CR after JCAR014 infusion. Both DFS (p 
= 0.002) and OS (p = 0.014) improved 
signifi cantly for the 18 individuals who 
proceeded to allogeneic HSCT after CAR-
T-cell administration compared with 
the 24 individuals who did not. At 24 
months, the patients in MRD-negative 
CR who underwent transplant demon-
strated a DFS rate of 61%, an OS rate of 
72%, an 11% cumulative incidence of 
relapse, and a nonrelapse mortality rate 
of 23%.

Additional multivariable modeling 
data showed that, in addition to good-
risk status (HR 0.12, 95% CI [0.04, 0.42]; 
p = 0.0008), allogeneic HSCT (HR 0.50, 
95% CI [0.20, 1.24]; p = 0.133) may pre-
dict for DFS benefi t. No signifi cant in-

teraction between good-risk status and 
HSCT was identifi ed, suggesting that 
the potential benefi t of allogeneic HSCT 
may help good-risk and poor-risk indi-
viduals alike.

“This is a very important issue that 
should be examined further in an appro-
priately designed clinical trial,” Dr. Hay 
said.

Infl uence of Prior Blinatumomab 
Prior CD19-directed therapy received 

by patients represents another important 
factor that may affect how well patients 
with relapsed/refractory ALL respond 
to CD19-directed CAR T-cell therapy. 
Blinatumomab is a bispecifi c antibody–
based therapy that binds to both CD19 
on B-precursor ALL cells and to CD3 on 
T cells to bring the tumor cell–killing 
machinery directly to the source. The 
agent constitutes a current standard of 
care for adult patients with relapsed/
refractory ALL, and many patients with 
ALL are likely to receive blinatumomab 
before anti-CD19 CAR T-cell therapy.

“We don’t know the mechanisms of 
resistance to blinatumomab, but we can 
infer that perhaps these patients might 
be at higher risk of treatment failure,” 
Bijal D. Shah, MD, of Moffi tt Cancer 
Center, said during his presentation.

To investigate this possibility, Dr. Shah 
and colleagues analyzed data from the 

phase I ZUMA-3 trial designed to evalu-
ate KTE-C19, an autologous anti-CD19 
CAR T-cell therapy, in adults with CD19-
positive relapsed/refractory ALL (Ab-
stract 7006). Their analysis focused on 
outcomes for the 11 evaluable patients 
who had received prior blinatumomab 
compared with the 12 evaluable patients 
who had not. 

Encouragingly, prior blinatumomab 
did not impact the clinical benefi t ob-
served for patients with CD19-positive 
relapsed/refractory ALL. Eight weeks 
after KTE-C19 administration, 94% of 
18 evaluable patients achieved MRD-
negative CR, comprised by seven of eight 
patients (88%) in the prior-blinatumom-
ab group and 10 of 10 patients (100%) in 
the blinatumomab-naive group. The CR 
rate for both cohorts was 63%-72% for 
the prior-blinatumomab group and 80% 
for the blinatumomab-naive group.

Notably, of the six evaluable patients 
who did not respond to prior treatment 
with blinatumomab, fi ve attained MRD-
negative CR following KTE-C19 infu-
sion.

Dr. Shah’s group also evaluated wheth-
er prior blinatumomab exposure might 
infl uence the safety of KTE-C19. The in-
cidence of CAR T-cell–associated adverse 
events appeared to be generally simi-
lar for blinatumomab-experienced and 
blinatumomab-naive individuals: grade 
3 or greater CRS occurred in 27% and 
17%, respectively, and grade 3 or greater 
neurologic events occurred in 36% and 
67%, respectively. All CRS and neuro-
logic events eventually resolved in all 
patients. 

“We feel the results of [this analysis] 
support KTE-C19 as an effective option 
for adults with refractory ALL regardless 
of prior exposure to CD19-directed ther-
apy,” Dr. Shah concluded.

Clinical Implications
Discussant Sarah A. Cooley, MD, of the 

University of Minnesota, put these two 

presentations into context by observing 
that they address three key issues impor-
tant in the design of cellular therapy: ef-
fi cacy, toxicity, and persistence.

In addition to presenting effi cacy and 
safety data, both Dr. Hay and Dr. Shah 
established the persistence of their re-
spective CAR T-cell therapies. Dr. Hay 
showed that greater in vivo CAR-T cell 
expansion and persistence of JCAR014 
correlated strongly with MRD-negative 
CR, which in turn led to better effi cacy. 
Dr. Shah revealed that prior exposure 
to blinatumomab did not signifi cantly 
infl uence the manufacture of KTE-C19 
or the expansion of the CAR T cells 
post-infusion. This suggests “that prior 
blinatumomab should not be a contra-
indication or a concern, at least with 
[KTE-C19]. This remains to be shown 
with other CAR T-cell therapies,” Dr. 
Cooley said. 

Because the fi eld is currently in the 
throes of determining where best to ap-
ply CAR T cells in the sequence of ALL 
therapies, Dr. Cooley offered this in-
sight: “The goal at this point is to get 
people to an MRD-negative state and to 
potentially curative transplant.” 

The data presented shed light on how 
select factors might infl uence the path 
toward that goal.

–Kara Nyberg, PhD

CAR T-Cell Therapy in ALL
Continued from page 6A

Dr. Bijal D. Shah

Dr. Sarah A. Cooley

Dr. Gilberto Lopes Jr.

Low PD-L1–Expressing NSCLC
Continued from page 1A
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Development of a Cell-Free DNA 
Multicancer Screening Test 
Abstract 12021

A noninvasive blood test based on cell-free 
DNA (cfDNA) can detect numerous types of 
cancer at different stages with high specifi c-
ity, according to a preplanned substudy of the 
Circulating Cell-free Genome Atlas (CCGA) trial, 
a prospective, multicenter observational study. 

The substudy included 878 patients with 
newly diagnosed cancer who had not received 
treatment. Twenty different tumor types and 
all disease stages were represented. The study 
also included 749 control individuals who did 
not have cancer, but who had similar charac-
teristics as the patient group in terms of age, 
gender, and smoking status.

The substudy tested three cfDNA assay pro-
totypes and developed a detection model for 
each. An assay that probed methylation levels 
based on whole-genome bisulfi te sequencing 
(WGBS) had higher sensitivity than assays that 
compared paired cfDNA and white blood cell 
samples by either whole-genome sequenc-
ing or targeted sequencing of 507 genes for 
single nucleotide variants and insertion/deletion 
mutations.

The WGBS-based cfDNA assay detected 28 
colorectal cancers with 66% sensitivity (95% 
CI [48%, 84%]), 19 esophageal cancers with 

63% sensitivity (95% CI [38%, 84%]), fi ve head 
and neck cancers with 56% sensitivity (95% CI 
[21%, 86%]), fi ve hepatobiliary cancers with 
80% sensitivity (95% CI [28%, 99%]), 73 lung 
cancers with 59% sensitivity (95% CI [47%, 
70%]), 17 lymphomas with 77% sensitivity 
(95% CI [50%, 93%]), 11 multiple myelomas 
with 73% sensitivity (95% CI [39%, 94%]), 10 
ovarian cancers with 90% sensitivity (95% CI 
[56%, 99%]), and 10 pancreatic cancers with 
80% sensitivity (95% CI [44%, 98%]). The assay 
had low sensitivity for several cancers, includ-
ing melanoma, renal, and uterine.

The ability of the WGBS-based cfDNA assay 
to detect a range of cancer types at various 
disease stages suggests it could become a 
screening test for multiple cancers. Current 
research is focused on developing the assay in 
an asymptomatic population. 

Long-Term IMPACT Study Follow-Up 
Reveals Superior Outcomes With 
Matched Targeted Therapy
Abstract LBA2553

Matched targeted therapy (MTT) resulted 
in improved survival outcomes and tumor 
responses compared with nonmatched therapy 
(NMT) for patients with multiple cancer types 
in phase I trials, based on the long-term 
follow-up results of the IMPACT study. Targeted 
therapy with MEK/RAF and RET inhibitors was 
associated with longer overall survival (OS) and 
progression-free survival (PFS).

In the IMPACT study, 3,743 patients with 

refractory cancers were analyzed for molecular 
alterations using Clinical Laboratory Improve-
ment Amendments (CLIA) testing. The most 
common types of tumors in the study were 
gastrointestinal (24.2%), gynecologic (19.4%), 
breast (13.5%), melanoma (11.9%), and lung 
(8.7%). The median number of prior therapies 
was four, although some patients received as 
many as 16 prior therapies. Among the 3,743 
patients tested, 1,307 had at least one molecu-
lar aberration and were referred to phase I trials 
in which they received MTT (711 patients) or 
NMT (596 patients).

Of the 711 patients in the MTT group, 74 
(10.4%) had an OS of 38 months or more, com-
pared with 24 (4%) of the 596 patients in the 
NMT group (p < 0.0001). Therapies targeting 
the MEK/RAF and RET pathways were associ-
ated with longer OS and PFS as well as higher 
rates of complete or partial response and stable 
disease for at least 6 months compared with 
other targeted therapies. 

Several factors predicted longer OS in 
the MTT group: non-PI3K pathway–targeted 
therapy, lack of liver metastases, ECOG per-
formance status of less than 2, normal lactate 
dehydrogenase (LDH) and albumin levels, 
and normal platelet counts. Similarly, factors 
associated with longer PFS in the MTT group 
were non-PI3K MTT, lack of liver metastases, 
performance status of less than 2, normal LDH 
and albumin levels, and multiagent therapy. 

–Carina Storrs, PhD

Geriatric Assessment Improves Doctor–Patient Communication

U
sing a geriatric assessment to 
evaluate health-related concerns 
in the routine care of older adults 
with advanced cancer substan-

tially improved doctor–patient commu-
nication and patient satisfaction with 
that communication, according to the 
results of a federally funded study (Ab-
stract LBA10003).

When oncologists had access to the 
results of a geriatric assessment, dis-
cussions were more likely to lead to 
interventions such as physical therapy 
evaluation for patients with a history of 
falls, reducing or eliminating high-risk 
medication for a patient taking more 
than fi ve prescription medications, and 
assessing decisional capacity in a pa-
tient with signifi cant cognitive impair-
ment. 

The results of this study were pre-
sented June 3 during the “Patient and 
Survivor Care” Oral Abstract Session by 
Supriya G. Mohile, MD, of the Univer-
sity of Rochester Medical Center, who 
told the ASCO Daily News that the use of 
geriatric assessments, or lack thereof, is a 
missed opportunity in oncology. 

“Patients may talk about some of these 
issues, but oncologists are often not 
trained in what to do,” Dr. Mohile said 
during an interview, adding that many 
of these older patients see their oncolo-
gist more frequently than their primary 
care physician. “This is not a part of 
oncologists’ comfort zone, and there is 
published work showing that doctors 
participating in trials are not comfort-
able dealing with dementia or institut-
ing plans for things like falls.”

The cluster study included 544 pa-
tients age 70 or older with advanced sol-
id tumors or lymphoma and at least one 
impaired geriatric assessment domain. 
Dr. Mohile and colleagues evaluated all 
participants with the geriatric assess-
ment, but the results were only shared 
with oncology practices assigned to the 
intervention arm. 

Thirty-one oncology practices were 
randomly assigned to implement the ge-
riatric assessment intervention or to use 
usual care. Outcomes included the num-
ber of discussions about age-related con-
cerns and telephone surveys on patient 
satisfaction.

In the geriatric assessment arm, there 
were an average of 3.5 more discussions 
about age-related concerns compared 
with usual care (7.74 vs. 4.24; p < 0.0001). 

On average, two more discussions had 
higher-quality communication in the 
geriatric assessment arm (4.42 vs. 2.47; p 
< 0.0001) and 1.9 more led to interven-
tions compared with the usual care arm 
(3.08 vs. 1.15; p < 0.0001).

Using the modifi ed Health Care Cli-
mate Questionnaire, patients were sur-
veyed about their satisfaction with com-
munication about age-related concerns. 
Patients in the intervention arm had 
an average 1.12-point higher score on 
the questionnaire compared with the 
control arm (p = 0.027). In addition, 
the signifi cant difference in satisfaction 
among patients in the intervention arm 
remained during the 3 months after the 
intervention.  

The next step is to evaluate whether 
the use of geriatric assessments improves 
clinical outcomes. Dr. Mohile told the 

ASCO Daily News that in oncology, these 
types of studies often focus on improve-
ment in survival or quality of life.

“However, even by improving care de-
livery by focusing on patient-centered-
ness in and of itself, this is an important 
outcome because it is what mattered 
most to the patients,” Dr. Mohile said 
in an interview. “Patients were more 
satisfi ed, and those differences lasted 3 
months after one visit. These are impor-
tant data by themselves.” 

Later in the session, the clinical im-
portance of these results was discussed 
by Ethan M. Basch, MD, FASCO, of 
UNC Lineberger Comprehensive Can-
cer Center.

“There is increasing interest to moni-
tor symptoms and physical functioning 
of patients during cancer treatment to 
help address needs, and also to facili-
tate communication, treatment deci-
sions, and risk stratifi cation,” Dr. Basch 
told the ASCO Daily News. “This study 
adds to the mounting evidence show-
ing that clinicians value and use this 
information, resulting in better commu-
nication, satisfaction, and, ultimately, 
improved clinical outcomes. Now that 
we know this, the challenge moving 
forward is how best to integrate collec-
tion and review of this information in 
clinical workfl ow and electronic health 
record systems.”

–Leah Lawrence

Dr. Supriya G. Mohile

Dr. Ethan M. Basch
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“This study adds to the 
mounting evidence showing 
that clinicians value and use 
this information, resulting 
in better communication, 
satisfaction, and, ultimately, 
improved clinical outcomes.”

–DR. ETHAN M. BASCH



am.asco.org/dn  ASCO DAILY NEWS  •  MONDAY, JUNE 4, 2018 A9  

The knowledge you trust. 
Now easily discoverable.

nejm.org/revitalized

Keeping up with the latest research and must-read content can be 

challenging. Reflecting today’s pace and style of discovery, NEJM.org 

has been updated to make it easier to find and use the information you 

trust to stay informed. Wherever the demands of your work take you and 

on whatever device you choose, NEJM.org is readily within grasp.

Rediscover NEJM.org today. 

Visit NEJM at booth #20097.

Changing Lung Cancer Clinical Trial Design in the 
Era of Precision Medicine and Immunotherapy

Dhaval Shah, MD; Gregory Masters, MD, FACP, 
FASCO; Hope Rugo, MD; Steven Finkelstein, 
MD, FACRO; and Roy Herbst, MD, PhD

L
ung cancer is the most common 
cause of cancer-related death world-
wide. The standard treatment for 
patients with advanced non–small 

cell lung cancer (NSCLC) has been che-
motherapy, but more recently our un-
derstanding of the molecular basis of 
this disease has led to groundbreaking 
progress. Identifi cation of driver gene 
alterations has allowed a more targeted 
approach in many patients, and the de-
velopment of immune checkpoint in-
hibitors has permitted us to release the 
power of the immune system to fi ght 
lung cancer.

But this progress also has complicated 
clinical trial design. No longer can large 
studies with broad categories of “non–
small cell lung cancer” compare minor 
alterations in cytotoxic chemotherapy. 
New trial design mandates partition-
ing patients into more select, precise 
populations, and identifi cation of these 
unique groups requires clinical trials to 
evolve quickly to provide clinically rel-
evant outcomes.

Randomized clinical trials (RCTs) have 
classically been required to change the 
standard of care in oncology. These tri-
als are venerated as the gold standard for 
the evaluation of a new therapy, with 
overall survival and disease-specifi c sur-
vival as primary endpoints; however, 
some large studies may be positive only 
because they are statistically signifi cant, 
not necessarily clinically impactful. Al-
ternatively, a study may miss a targeted 
endpoint because the accrued patients’ 
tumors do not have the requisite molec-
ular profi le for a positive response. Giv-
en the expanded number of molecularly 
directed therapies that require increas-

ing technical stratifi cations, appropriate 
clinical trials may be impractical and too 
costly.

Similarly, surrogate endpoints must be 
identifi ed that reduce reliance on patient 
survival as the only endpoint. Biomark-
ers have been used previously as alterna-
tives to standard RCTs for the approval 
of some new targeted agents, and stud-
ies with more immediate endpoints may 
help to optimize patient accrual. Over-
coming some of the barriers of random-
ized trials in an age of mounting mo-

lecular stratifi cation may decrease the 
number of patients needed to show an 
effective response. Indeed, this may also 
minimize adverse events associated with 
lengthier and larger RCTs. The potential 
for improved clinical trial endpoints to 
reduce patient suffering, achieve more 
rapid advancement of new treatments, 
and outperform randomized studies at 
identifi cation of effi cacious treatments 
has strong patient support.

The 2018 update from the College of 
American Pathologists (CAP) and the In-

ternational Association for the Study of 
Lung Cancer (IASLC) recommends up-
front testing for EGFR, ALK, and ROS-1 
mutations in all patients with advanced 
non-squamous NSCLC.1 Routine testing 
for BRAF, RET, HER2, KRAS, and MET
genes is not recommended as a stand-
alone test, but is considered as part of 
a broader testing panel or if EGFR, ALK, 
and ROS-1 testing are negative. CAP/
IASLC and ASCO guidelines both rec-
ommend use of multiplex gene panels 

EXPERT 
EDITORIAL

 ■ The standard treatment for pa-
tients with advanced non–small 
cell lung cancer has been che-
motherapy, but more recently our 
understanding of the molecular 
basis of this disease has led to 
groundbreaking progress.

 ■ Given the rapid evolution of 
treatment options for unique 
groups, several clinical trials now 
incorporate molecular testing and 
targeted therapy in their design.

 ■ Clinical trials must be more 
nimble and adaptable, with inclu-
sion of broader groups of patients 
under one consent and protocol.

ARTICLE 
HIGHLIGHTS

See Lung Cancer Clinical Trial Design, Page 14A



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
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(where available) for identifying muta-
tions beyond EGFR, ALK, ROS-1, and 
BRAF. 

Immune checkpoint inhibitors are rev-
olutionizing treatment of multiple can-
cers, including advanced NSCLC. There 
are several immune checkpoint inhibi-
tors approved for second-line treatment 
in advanced NSCLC, and pembrolizum-
ab has been approved as a frontline treat-
ment in patients with advanced NSCLC 
whose tumors have 50% PD-L1 expres-
sion or greater and do not have EGFR
or ALK mutations. Therefore, testing for 
PD-L1 expression at diagnosis has be-
come routine for patients with advanced 
NSCLC. High mutational burden has also 
been associated with improved response 
to immune checkpoint inhibitors.2

Given the rapid evolution of treatment 
options for unique groups, several clini-
cal trials now incorporate molecular test-
ing and targeted therapy in their design. 
The ALCHEMIST (Adjuvant Lung Cancer 
Enrichment Marker Identifi cation and 
Sequencing Trials) trial is looking at use 
of EGFR or ALK inhibitors or nivolum-
ab in the adjuvant setting for patients 
with resected early-stage NSCLC .3 In this 
trial, patients with EGFR or ALK muta-
tions are randomly assigned to targeted 
therapy or observation. Patients without 
these mutations are randomly assigned 
to receive nivolumab or observation fol-
lowing resection and any adjuvant che-
motherapy. 

A number of “basket” trials are look-
ing at targeted therapy in various solid 
tumors. Such basket trials have various 

designs, one of which is to test a single 
targeted drug across multiple tumor 
types. One of the earliest phase II trials 
that used this design incorporated ve-
murafenib in multiple non-melanoma 
cancers with BRAF mutations.4,5 This 
trial showed activity of vemurafenib in 
NSCLC and Langerhans cell histiocyto-
sis. A subsequent phase II trial confi rmed 
activity of BRAF inhibitors in BRAF-
mutated NSCLC, leading to their ap-
proval in the treatment of advanced 
NSCLC in 2017.6

Another design of basket trials uses 
multiple drugs tested across multiple tu-
mor types in a single trial. Two large tri-
als using this design are the NCI-MATCH 
(Molecular Analysis for Therapy Choice) 
study and ASCO’s Targeted Agent and Pro-
fi ling Utilization Registry (TAPUR) study. 

More recently, the LUNG-MAP (SWOG 
S1400) study is using a multidrug, tar-
geted screening approach to match pa-
tients in one of multiple trial substudies, 
each testing a different drug. This study, 
which is designed for patients with 
squamous cell lung cancer, is a forward-
thinking public-private collaboration be-
tween the National Cancer Institute, aca-
demic institutions, and private industry.7

Despite these rapid advancements in 
testing and attempts to adapt clinical 
trials to the current biological research, 
most patients are not able to benefi t 
from these studies.8 Therefore, future tri-
als will have to keep up with the rapid 
pace of change in testing and drug avail-
ability. Peripheral blood testing for mo-
lecular markers is also showing rapid 
advancement and will likely be more 
widely applied in the future. Clinical tri-
als must be more nimble and adaptable, 

with inclusion of broader groups of pa-
tients under one consent and protocol.9

Additionally, as more targeted agents are 
evaluated in early-stage lung cancer, tri-
als in these patients will need to adopt a 
more personalized approach.

The majority of patients receive their 
treatments in the community setting; 
therefore, it is critical to provide resourc-
es for continued involvement of com-
munity oncologists in the implementa-
tion of these more complicated trials.
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MACRA Update: What You Need to Know to Prepare

Stephen S. Grubbs, MD, FASCO, and 
Sybil Green, JD, RPh, MHA

S
ince the enactment of the Medi-
care Access and CHIP Reautho-
rization Act of 2015 (MACRA), 
ASCO has been engaged in help-

ing members to prepare and succeed 
under this new reimbursement mecha-
nism. Prior to MACRA, physicians were 
reimbursed under the fl awed Sustainable 
Growth Rate Formula for the Medicare 

Physician Fee Schedule. MACRA rede-
fi nes Medicare reimbursement for pro-
viders, including oncologists and aims 
to promote payment based on value and 
quality rather than quantity to ensure 
high-quality, affordable health care.  

MACRA is being implemented as the 
Quality Payment Program (QPP), which 
is administered by the Centers for Medi-
care and Medicaid Services (CMS). On-
cologists and practices are required to 
choose from two different reimburse-
ment mechanisms. For oncologists not 
participating in a CMS-approved Ad-
vanced Alternative Payment Model (Ad-
vanced APM), 2019 fee-for-service reim-
bursement will be based, with possible 

adjustments, on a Merit-based Incentive 
Payment System (MIPS) score calculated 
from 2017 practice activities. 

The MIPS score, ranging from 0 to 100, 
is determined from quality activity (60% 
of score), advancing care information, 
which refers to electronic health record 
(EHR) use (25%), and practice improve-
ment activities (15%). These categories 
are an outgrowth of legacy quality and 
performance measurements monitored 
by CMS for quality (PQRS), EHR (MU), 
and cost (VBM). Improvement Activity 
is a new category. These four categories 
are merged into a single MIPS score to 
determine fee schedule payment ad-
justments. The CMS Innovation Cen-
ter Oncology Care Model, if a practice 
chooses two-sided fi nancial risk, is a CMS-
approved Advanced APM.

In 2017, the fi rst performance year 
for the program, MIPS participants were 
given fl exibility to either pick their pace 
and avoid penalties by reporting on just 
one measure in the quality, advancing 
care information, or improvement ac-
tivity categories or to aim for positive 
adjustments by reporting in all avail-
able MIPS categories. The performance 
threshold was also predetermined, re-
quiring oncologists and practices to 
only achieve a score of 3 (i.e., a single 
quality report on one chart) to avoid 

negative payment adjustments. 
Performance data from year 1 were 

submitted to CMS earlier this year. Ad-
vanced APM participants will receive re-
imbursement based on the terms of the 
APM, plus a 5% bonus in 2019, while 
MIPS participants will be evaluated and 
scored based on their performance and 
receive fee schedule adjustments rang-
ing from a reduction of up to 4% to addi-
tional payments up to 4%. Importantly, 
these adjustments will apply to all Part B 
items and services, except Part B drugs. 
Participating oncologists and practices 
should receive their performance scores 
during the last quarter of 2018, and ad-
justments will apply to 2019 fee sched-
ule payments. 

Performance year 2, which began in 
January 2018, ramps up reporting re-
quirements, and participants must re-
port in all categories, including the cost 
category. Once again, CMS has opted 
to allow some fl exibility for program 
participants. Small practices with fewer 
than 15 practitioners will have fewer re-
porting requirements than other eligible 
clinicians, with priority given to those 
in rural areas, designated health profes-
sional shortage areas, or designated med-
ically underserved areas. Additionally, 
the performance threshold to avoid a 
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negative 2020 fee adjustment is set at 15 
points, and weighting for the categories 
will change slightly to capture the cost 
category. The quality category will be 
weighted at 50%, cost will be weighted 
at 10%, advancing care information at 
25%, and improvement activity at 15%. 

Performance year 3, which will be in 
2019, is also the year participants will 
see QPP-related payment adjustments 
based on their 2017 MIPS score. There 
will likely be future programmatic 
changes because CMS has the authority 
to set the MIPS score threshold and not 
use the national average as prescribed 
in the MACRA legislation and to gradu-
ally increase the weighting of the cost 
category. 

ASCO’s Quality Oncology Practice 
Initiative (QOPI®) provides a useful plat-
form for practices to meet reporting re-
quirements. As a Qualifi ed Clinical Data 
Registry (QCDR), the QOPI Reporting 
Registry allows both medical and radia-
tion oncology practices to choose and 
report on the most appropriate measures 
in the quality, advancing care informa-
tion, and improvement activity catego-
ries. Users can see their performance 
compared to other QOPI users and esti-
mate their QPP scores. Likewise, Cancer-
LinQ can also take advantage of ASCO’s 
QCDR platform for reporting QPP pro-
gram requirements. 

The MACRA legislation and the QPP 
program align with ASCO’s goals of pro-
viding value-based care to patients with 
cancer. ASCO continues to assist oncolo-
gists with this payment transformation. 
Continued advocacy efforts and feed-
back to CMS and Congress have helped 
to bring about fl exibilities that allow 
practices to ease into the program. As 
implementation moves forward, ASCO 
will provide continuous education to 
our members to help them succeed. 
ASCO has developed an APM for on-
cology, the Patient-Centered Oncology 
Payment Model (PCOP), and continues 
to promote and measure oncology care 
quality through QOPI and CancerLinQ. 
The PCOP model will be refi ned and pre-
sented to CMS for approval as a qualify-
ing Advanced APM.

MACRA Update
Continued from page 14A
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ASCO International Palliative Care Workshop Pilots 
Efforts of Palliative Care Education in Morocco
Zineb Benbrahim, MD, MPH; Nawfel Mellas, 
MD; Megan Kremzier, MPH; and Frank D. 
Ferris, MD, FAAHPM, FAACE

C
ancer incidence is increasing 
worldwide, and this is especially 
problematic in low-resource coun-
tries where cancer is diagnosed at 

more advanced stages. In these coun-
tries, palliative care has become more 
relevant due to a growing number of pa-
tients who need symptom management 
for terminal diseases.1 Today, it is highly 
recommended that all patients with ad-
vanced cancers have early access to pal-
liative care as an integral part of their 
treatment.2

ASCO’s educational efforts to empow-
er local professionals have a high impact 
on palliative management of cancer. 
This was the case with the International 
Palliative Care Workshop (IPCW) ASCO 
held in Fez, Morocco, in September 
2017. 

Morocco is an Arab country in North 
Africa. It covers 446,550 square kilome-
ters and has a population of nearly 34 
million. The median age is 29.3, and the 
sex ratio of the total population is split 
nearly evenly between males and fe-
males. Morocco’s estimated gross domes-
tic product (GDP) in 2017 was $110.7 
billion. Morocco suffers from both high 
unemployment rates (9.3% in 2017) 
and a large external debt, estimated at 
around $45.7 billion in 2017. About 
15% of the population is below the pov-
erty line (2007 estimate). As of 2014, 
Morocco’s health budget corresponds to 
5.9% of the country’s GDP.3

 As of 2017, the average life expectancy 
at birth in Morocco was 77.1 years (74 
years for males and 80.3 years for females). 
The World Health Organization estimates 
that in 2014, the principal causes of mor-
tality were cardiovascular diseases (34%); 
communicable, maternal, perinatal, and 
nutritional conditions (18%); other non-
communicable diseases (14%); diabetes 
(12%); and cancer (11%).4

Cancer Burden and Palliative Care 
Challenges in Morocco

There are about 30,000 new cancer cas-
es a year in Morocco. The median age at 
diagnosis is 63 for men and 55 for women. 
The cumulative risk is 15.8% and 13.0%, 
respectively, in men and women. Lung 
cancer ranks fi rst among men (21.0%), 
followed by prostate cancer (19.2%). In 
women, 40.5% of cases are breast cancer, 
followed by cervical cancer (10.5%). Pa-
tients are more often diagnosed at very 
advanced stages of the disease, emphasiz-
ing the need for palliative care implemen-
tation in the health care system. In fact, 
for breast cancers, the diagnosis is made 
at stages III and IV in 35% of cases, while 
for lung cancers 95.8% of the cases are di-
agnosed at stages III and IV.5 

Development of palliative care in Mo-
rocco has been hindered by a lack of 
resources, but the future is promising. 
Indeed, the Ministry of Health and the 
Lalla Salma Foundation implemented a 

National Plan of 
Cancer Preven-
tion and Control 
(NPCPC). One of 
the NPCPC’s 2010 
to 2019 objec-
tives is to have a 
nationwide pal-
liative care net-
work and support 
100% of patients 
requiring pal-
liative care.6 The 
medical schools in Morocco are also in-
troducing courses and advanced train-
ing programs to improve the palliative 
care skills of health professionals. One 
of these distinguished programs was the 
ASCO IPCW.

The Impact of the ASCO IPCW
The second ASCO IPCW in Morocco 

was a collaborative effort between ASCO 
and the Association of Chifae for the 
treatment of cancer diseases through the 
Faculty of Medicine and Pharmacy of 
Fez and the Hassan II University Hospi-
tal. In addition to the typical IPCW, an 
advanced palliative care workshop was 
held on days 3 and 4. 

Didactic lectures were given to more 
than 90 participants with diverse back-
grounds, including oncologists, radio-
therapists, and resuscitation and pal-
liative care physicians. Most participants 
spend 50% or less of their time deliver-
ing palliative services to patients and 
more than half of their time working 
with patients with cancer.

ASCO facilitated and supported experts 
to deliver educational seminars. The 
workshop was chaired by Frank D. Ferris, 
MD, the executive director of Palliative 
Medicine, Research, and Education at 
OhioHealth. Other experts included Ste-
ven M. Radwany, MD, the program direc-
tor of the Hospice and Palliative Medicine 
fellowship at Summa Health, and Hibah 
Osman, MD, and Joe el Khoury, MD, 
both from Balsam–the Lebanese Center 
for Palliative Care, in Beirut, Lebanon. 
The various backgrounds of the faculty 
ensured a global overview of palliative 
care, including management adapted to 
the regional context. 

The course featured case-based presen-
tations and interactive sessions on vari-
ous aspects of palliative care, including 
pain management, symptom manage-
ment, end-of-life care, and communica-
tion skills.

A post-course evaluation was conduct-
ed by ASCO IPCW course organizers on-
site as well as through an online survey. 
Overall data suggest that the course was 
successful in meeting its educational and 
behavioral objectives. Most respondents 
reported an increase in their understand-
ing or ability for each of the educational 
course objectives, which included con-
cepts and principles of palliative care, 
early palliative pain and care pathophys-
iology, pain management, symptom 
management, communication with pa-
tients, and conducting family meetings.  

Eighty-six percent or more of respon-
dents reported an increase on each ob-
jective. 

Regarding behavioral objectives, 91% 
of respondents committed to making a 
change to their practice based on what 
they learned. Commonly reported prac-
tice changes related to communication 
with patients and families, including 
listening to patients, communicating 
bad news, and organizing family meet-
ings. Participants listed lack of resources, 
lack of staff, and lack of time as poten-
tial barriers to change. In addition, 12% 
of participants reported intent to make 
changes to pain management, and 9% 
reported intent to make changes to 
symptom management. 

The IPCW courses fostered long-last-
ing partnerships and friendships and 
motivated the workforce to provide 
more palliative care in the country. We 
plan to evaluate the course impact after 
1 year. If a sustained impact is demon-
strated, we will plan more courses and 
encourage more attendees from the Mid-
dle East North African region. These ad-
ditional courses will aim to better serve 
local needs across the region.

In conclusion, the state of palliative 
care remains critical in low-resource 
countries such as Morocco. Collabora-
tive partnerships with international 
societies such as ASCO may be one of 
the most effective strategies to educate 
health care professionals and prepare 
them to face the challenges of providing 
effective state-of-the-art palliative care 
to their patients with cancer throughout 
their illness experience. 
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Childhood Chemotherapy Without Radiation 
Increases Risk of Subsequent Malignancies 

R
adiation therapy (RT) is a well-
known risk factor for subsequent 
malignant neoplasms (SMNs) 
among pediatric patients with 

cancer. Although the use of RT in this 
setting has declined and chemotherapy 
use has increased, little data are available 
regarding the effect of chemotherapy on 
SMN risk. Lucie M. Turcotte, MD, of the 
University of Minnesota, presented data 
obtained from participants in the Child-
hood Cancer Survivor Study (Abstract 
10509) during the “Pediatric Oncology 
II” Oral Abstract Session, held June 3.

Of the 35,923 survivors in the study, 
7,448 eligible patients who had received 
chemotherapy but not RT were includ-
ed in the analysis (166,307 person-years 
since cohort entry). These patients had 
survived for at least 5 years after being 
diagnosed with cancer at an age young-
er than 21 between 1970-1999. Reports 
of SMNs were confi rmed by pathology, 
death certifi cates, or medical records. 
The cumulative incidence of SMNs was 
calculated, and standardized incidence 
ratios (SIRs) of all SMNs were estimated 
based on expected malignancy rates in 
the U.S. population. In addition, the 
estimated rate ratios of SMN incidence 
by doses of chemotherapy classes and 
interactions between classes were ana-
lyzed.

Approximately 47% of the cohort was 
female, with a mean age at diagnosis of 
7.5. The most common primary diagno-
ses were leukemia (55%), bone cancer 
(12%), and non-Hodgkin lymphoma 
(10%). The mean number of years of 
follow-up was 21.9. Chemotherapy for 
the treatment of the fi rst malignancy 
included anthracycline among 66% of 
patients, and 58% received alkylating 
agents, 26% received epipodophyllo-
toxin, and 11% received platinum. The 
cumulative chemotherapy dosing was 
similar among the chemotherapy with-
out RT and the overall cohorts.

A total of 229 SMNs were confi rmed 
among 206 survivors. The most fre-
quently reported types of cancers in-

cluded breast (45 patients), thyroid (35 
patients), melanoma (18 patients), and 
soft tissue sarcoma (13 patients). At an 
attained age of 45, the cumulative in-
cidence rate of SMNs in patients who 
received chemotherapy without RT was 
7.4% (95% CI [6.1, 8.8]) compared with 
4.8% (95% CI [3.0, 6.5]) for patients who 
were treated without chemotherapy or 
RT (p = 0.015). Higher SMN incidence 
rates were seen in the groups receiving 
RT with chemotherapy (13.7%; 95% CI 
[12.4, 15.0]) or without chemotherapy 
(13.3%; 95% CI [11.1, 15.3]).

“We anticipated the large gap between 
the radiation-exposed and nonexposed, 
but we also wanted to understand 
whether there would be a signifi cant dif-

ference between those who were treated 
with chemotherapy and no radiation 
and those who received no chemother-
apy and no radiation. Interestingly, we 
did see a signifi cant difference between 
those groups,” Dr. Turcotte said. 

Overall, the SIR for developing any 
SMN for all diagnoses was 2.8 (95% CI 
[2.5, 3.2]), approximately 3-fold of what 
would be expected among the general 
population. No signifi cant elevations for 
SMNs were seen in patients treated for 
Wilms tumors; all others had increased 
risks. Greater SIRs were observed when 
an alkylating agent and a platinating 
agent were administered at moderate or 
high doses with an SIR of 9.8 (95% CI 
[4.7, 18.1]) for greater than 8,000 mg/m2

of an alkylator and greater than 400 mg/
m2 of platinum and an SIR of 9.7 (95% 
CI [4.2, 19.1]) for greater than 4,000 mg/
m2 of an alkylator and greater than 750 
mg/m2 of a platinum. 

“These data are very provocative and 
suggest that alkylating therapies may 
mimic radiotherapy and contribute to 
the risk of SMN,” discussant Patricia 
A. Ganz, MD, FASCO, of the Universi-
ty of California, Los Angeles, said. She 
also noted that the subsequent cases 
of melanoma and sarcoma may indi-
cate a hereditary predisposition in this 
cohort. Overall, these fi ndings indicate 
an increased risk of SMNs in childhood 
cancer survivors who received chemo-
therapy without RT. Patients should be 
counseled appropriately regarding these 
risks and the need for surveillance.

–Muriel Cunningham

Dr. Lucie M. Turcotte Dr. Patricia A. Ganz

Frontline Pembrolizumab and Chemotherapy a New 
Standard of Care in Metastatic Squamous NSCLC

C
ombining pembrolizumab with 
conventional chemotherapy in 
the fi rst-line setting signifi cantly 
prolongs median overall sur-

vival (OS) in patients with metastatic 
squamous non–small cell lung cancer 
(NSCLC), according to data from the 
global phase III KEYNOTE-407 trial pre-
sented during the “Compelling Combi-
nations: Raising the Bar With Immuno-
therapy” Clinical Science Symposium, 
held June 3 (Abstract 105).

The median OS reached 11.3 months 
with carboplatin and paclitaxel/nab-
paclitaxel but increased to 15.9 months 
when pembrolizumab was paired with 
the chemotherapy (HR 0.64, 95% CI 
[0.49, 0.85]; p = 0.0008). The OS ben-
efi t observed with the pembrolizumab/
chemotherapy regimen persisted across 
all relevant patient subgroups, including 
those with tumor PD-L1 expression cat-
egorized as low (< 1%; HR 0.61, 95% CI 
[0.38, 0.98]), intermediate (1%-49%; HR 
0.57, 95% CI [0.36, 0.90]), and high (≥
50%; HR 0.64, 95% CI [0.37, 1.10]).

“These data suggest pembrolizumab 
plus carboplatin and paclitaxel or nab-
paclitaxel should become a new stan-
dard of care for the fi rst-line treatment 
of metastatic squamous NSCLC across all 
the different levels of PD-L1 expression,” 
Luis G. Paz-Ares, MD, PhD, of the Hos-
pital Universitario 12 de Octubre, Spain, 
said during his presentation.

KEYNOTE-407 follows on the heels of 
the positive KEYNOTE-189 clinical trial, 
which demonstrated that adding pem-
brolizumab to standard fi rst-line chemo-
therapy signifi cantly improved median 
OS regardless of PD-L1 tumor expression 
in patients with metastatic nonsqua-
mous NSCLC.1 KEYNOTE-407 aimed to 
do the same, but in untreated metastatic 
squamous NSCLC. 

A total of 559 patients enrolled in 
KEYNOTE-407. PD-L1 expression in 
tumor tissue was not a prerequisite for 
entry; however, patients were stratifi ed 
prior to randomization based on tu-
mor PD-L1 expression (< 1% vs. ≥ 1%) 
as well as the choice of taxane (pacli-
taxel vs. nab-paclitaxel) and geography 
(East Asia vs. rest of world). Individuals 
were randomly assigned to receive four 
cycles of carboplatin and paclitaxel/nab-
paclitaxel plus either pembrolizumab or 
placebo. Thereafter, patients received 
pembrolizumab or placebo maintenance 
therapy in accord with the assigned in-
duction regimen. Patients in the placebo 
arm who developed disease progression 
could cross over to receive pembroli-
zumab monotherapy at any time. 

The results reported by Dr. Paz-Ares 
come from a second interim analysis of 
the KEYNOTE-407 data after patients 
had been followed for a median of 7.8 
months and enough events occurred to 
evaluate both OS and progression-free 

survival (PFS), the coprimary endpoints 
of the trial. 

Consistent with OS, the pembroli-
zumab/chemotherapy combination sig-
nifi cantly improved median PFS over 
chemotherapy alone (6.4 vs. 4.8 months; 
HR 0.56, 95% CI [0.45, 0.70]; p < 0.0001), 
again, across all PD-L1 expression sub-
groups. Patients in the pembrolizumab/
chemotherapy arm also demonstrated a 
signifi cantly higher objective response 
rate than those who received chemother-
apy alone (58.4% vs. 35.0% at the fi rst 
interim analysis; p = 0.0004) as well as a 
more durable response to treatment (me-
dian, 7.7 vs. 4.8 months).

Dr. Paz-Ares commented that the fre-
quency of adverse events was mostly 
similar between the pembrolizumab/
chemotherapy and chemotherapy-alone 
arms both for overall events (98.2% vs. 
97.9%) and grade 3-5 events (69.8% vs. 
68.2%). The observed events matched 
the known safety profi les of both pem-
brolizumab and chemotherapy.  For ex-
ample, the most common adverse events 
in both arms included anemia, alopecia, 
neutropenia, nausea, and thrombocyto-
penia, with the cytopenias comprising 
the majority of grade 3-5 adverse events 
in each arm. 

Immune-mediated adverse events and 
infusion reactions did occur more fre-
quently with the addition of pembro-
lizumab to chemotherapy, compared 

with both overall (28.8% vs. 8.6%) and 
for grade 3-5 adverse events (10.8% vs. 
3.2%). The most common immune-
mediated adverse events (incidence ≥ 
5%) associated with the pembrolizum-
ab regimen included hypothyroidism 
(7.9%), hyperthyroidism (7.2%), and 
pneumonitis (6.5%).

“This trial is clearly a win,” discussant 
Charles G. Drake, MD, PhD, of the Co-
lumbia University Herbert Irving Com-
prehensive Cancer Center, said, adding 
that the pembrolizumab/chemotherapy 
combination will become a new front-
line standard of care. From a scientifi c 
perspective, Dr. Drake thinks it will be 
intriguing to determine whether pair-
ing chemotherapy and pembrolizumab 
confers additive activity or whether the 
combination promotes immunogenic 
cell death that leads to immune memory 
and a sustained long-term response.

–Kara Nyberg, PhD

Reference:
1. Gandhi L, et al. N Engl J Med. 

2018;378:2078-92.

Dr. Luis G. Paz-Ares
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Weighing the Pros and Cons of Extended Therapy

C
an some patients with cancer ben-
efi t from more aggressive treat-
ment than standard regimens? 
Can some patients be treated 

less aggressively while retaining safety 
and effi cacy? Can the fi nancial toxicity 
of some recently introduced agents be 
blunted or minimized? These questions 
and others were addressed during the 
Education Session on June 1, “Progress 
With a Price? The Pros and Cons of Ex-
tended Therapy.”

Session Chair William J. Gradishar, 
MD, FASCO, of Northwestern University, 
noted in his introduction that “the sub-
text of that title is that we will be looking 
at both the clinical aspects of the ques-
tion as well as the fi nancial aspects.” 

Mariana Chavez MacGregor, MD, of 
The University of Texas MD Anderson 
Cancer Center, spoke about the clinical 
implications of escalating or de-escalating 
adjuvant therapy in HER2-positive breast 
cancer (BC). Anti-HER2 therapies have 
changed the natural history of HER2-
positive BC, she said, and new agents 
have become a part of stand ard practice, 
leading to unprecedented improvements 
in outcomes, but it is still of foremost im-
portance to optimize therapy regimens.

Trials have explored the value of esca-
lating therapy, either with longer dura-
tion of trastuzumab therapy or the use 
of new agents or combinations. With 12 
months of trastuzumab therapy, most 
patients with HER2-positive BC achieve 
good outcomes, but almost one-third of 
patients still relapse after treatment. This 
has prompted researchers to seek bet-
ter regimens. The HERA trial compared 
12 and 24 months of trastuzumab in a 
large group of HER2-positive patients 
and found no signifi cant difference in 
disease-free survival (DFS) between the 
two regimens, with follow-up as long as 
9 years after randomization.

Other HER2-targeted therapies have 
also been investigated in HER2-positive 
BC, including neratinib and pertuzum-
ab. The U.S. Food and Drug Administra-
tion (FDA) has approved pertuzumab for 
use in combination with trastuzumab 
and chemotherapy as adjuvant treat-
ment in patients with HER2-positive 
breast cancer at high risk of recurrence. 
The FDA also approved neratinib for ex-
tended adjuvant treatment of patients 
with HER2-positive breast cancer follow-
ing adjuvant trastuzumab-based therapy.

A recently published ASCO Clinical 
Practice Guideline Focused Update ad-
dressed the selection of optimal adju-
vant chemotherapy and targeted thera-

py for early BC.1 Dr. Chavez MacGregor 
was a coauthor of the update, published 
online last month in the Journal of Clini-
cal Oncology. The Expert Panel preferen-
tially supported use of pertuzumab in 
the node-positive, HER2-positive popu-
lation, noting that a clinically insignifi -
cant absolute benefi t has been observed 
in node-negative patients. The Panel also 
preferentially favored use of neratinib in 
patients with hormone receptor (HR)–
positive and node-positive disease. Be-
cause neratinib causes substantial diar-
rhea, diarrhea prophylaxis must be used 
with this therapy.

When clinicians consider escalating 
treatment, Dr. Chavez MacGregor said, 
they should keep in mind that neratinib 
and pertuzumab provide modest benefi ts 
in invasive DFS, and no data on overall 
survival (OS) are available. These agents 
should be considered for use in high-risk 
patients, she said.

On the other side of the coin, trials 
have investigated de-escalating therapy 
in HER2-positive BC with shorter dura-
tion of trastuzumab or with less toxic 
regimens, especially in patients at low-
er levels of risk. Dr. Chavez MacGregor 
called attention to the PERSEPHONE tri-
al, with results to be presented on June 
4 (Abstract 506). In this randomized, 
phase III noninferiority trial comparing 
6 versus 12 months of adjuvant trastu-
zumab in more than 4,000 patients, 
4-year DFS was 89% in both arms (HR 
1.05, 95% CI [0.88, 1.25]). The results 
demonstrated the noninferiority of the 
6-month regimen.

Trials have also investigated less toxic 
regimens, including chemotherapy-free 
regimens. Dr. Chavez MacGregor noted 
the RESPECT trial, presented June 1 (Ab-
stract 510), which assessed trastuzumab 
as a single agent compared with trastu-
zumab plus chemotherapy in elderly pa-
tients with HER2-positive invasive BC. 
In that trial, 3-year DFS was 89.2% with 
trastuzumab alone versus 94.8% with 
the drug-chemotherapy combination. In 
light of less toxicity and a better quality-
of-life profi le, trastuzumab monotherapy 
can be an option as adjuvant therapy for 
elderly patients with HER2-positive BC. 

Dr. Chavez MacGregor said treatment 
algorithms will continue to change, and 
clinicians must learn how to optimize 
anti-HER2 therapy at all stages. The goals 
of adjuvant therapy should be to mini-
mize recurrence risk (primarily distant 
recurrence), improve survival, and mini-
mize short- and long-term toxicities. 

“Identifi cation of predictive biomark-

ers will help us identify which patients 
will receive greater benefi t from our 
therapies, thus giving us tools to bet-
ter determine if we should escalate or 
de-escalate anti-HER2–targeted thera-
pies and chemotherapy,” she said. “In 
the absence of these biomarkers, as our 
treatment landscape becomes more 
complex, decisions regarding escalation 
and de-escalation of treatment will be 
infl uenced by clinical risk factors. We 
will use available data and make rec-
ommendations incorporating age, co-
morbidities, HR status, and lymph node 
involvement into our decision-making 
process.”

Dr. Gradishar spoke next, addressing 
similar issues with regard to extended 
adjuvant endocrine therapy. He not-
ed that adjuvant endocrine therapy is 
the mainstay of treatment for estrogen 
receptor–positive, early-stage BC, and 
tamoxifen and aromatase inhibitors 
(AIs) are established standards of care. 
However, optimal duration of adjuvant 
therapy remains an important question. 

Regarding the use of tamoxifen, he 
asked the question, “Why did we stop 
at 5 years?” He said early trials did not 
show the benefi t of extending tamoxi-
fen therapy beyond 5 years, but later 
trials such as ATLAS and ATTom, with 
longer follow-up and larger numbers of 
patients, began to show benefi t, with 
improvements in survival.

By contrast, longer duration of AI 
therapy has not demonstrated a benefi t 
in DFS, he said.

From the patient perspective, side 
effects and toxicities—including hot 
fl ashes, blood clots, and depression with 
tamoxifen, and joint pain, stiffness, and 
elevated risk of fractures with AI inhibi-
tors—may prevent patients from starting 
or completing courses of therapy.

All things considered, Dr. Gradishar 
said, extended therapy with tamoxifen 
or AIs beyond 5 years can be considered. 
In the absence of a survival advantage, 
as with AIs, the decision should be selec-
tive rather than universal. Consideration 
should be given to how well patients tol-
erated the fi rst 5 years of therapy. Oth-
er factors to be considered include the 
patient’s comorbidities and risk of late 
recurrence. Molecular assays may aid in 
identifying appropriate candidates, he 
said, and patient education to ensure 
compliance and ongoing assessment of 
adverse events is essential.

Finally, Michael J. Hassett, MD, MPH, 
of the Dana-Farber Cancer Institute and 
Harvard Medical School, addressed con-
cerns regarding the fi nancial toxicity of 
therapies for BC and patients’ ability 
to afford recommended care, including 
adjuvant therapy for HER2-positive BC 
and adjuvant endocrine therapy for HR-
positive BC.

Dr. Hassett noted that fi nancial toxic-
ity from cancer treatment includes both 
costs to society and costs to the patient. 
Societal concerns include how much is 
spent on BC treatments and how to de-
termine the value of those treatments. 
In the United States in 2010, total ex-
penditures for BC treatment were $16.5 
billion, or 13% of all cancer spending—

more than for any other cancer. That 
expenditure is expected to rise to more 
than $20 billion by 2020. 

Hospitalizations and chemotherapy 
make up much of that cost, he said. Dur-
ing the fi rst 6 months after an advanced-
stage cancer diagnosis, acute hospital 
care accounts for 48% of total medical 
costs, and chemotherapy another 16%.

From the patient’s perspective, ques-
tions include how much must be paid 
out of pocket and how this spending af-
fects other factors in their lives. 

Health care costs are increasing for pa-
tients. Treatments themselves are getting 
more expensive, and cost-sharing by in-
surers is increasing, with higher deduct-
ibles and copays. In addition, patients 
are living longer and therefore incurring 
more health care expenses.

Costs for new cancer drugs are high 
and still increasing, Dr. Hassett noted. In 
the United States, the median monthly 
price for a new drug is approximately 
$10,000, which is more than twice what 
it was 20 years ago. Growth in U.S. 
spending on cancer drugs has increased 
at a compound annual growth rate of 
5.3% during the past 5 years. The United 
States accounts for 42% of total global 
spend in the oncology market, which 
reached $100 billion in 2014. 

The costs for patients lead to other 
problems in their lives. People with 
cancer are 2.65 times more likely to go 
bankrupt than people without cancer. 
High deductibles lead to delays in seek-
ing care. Material fi nancial hardships as-
sociated with cancer include borrowing 
money or going into debt, being unable 
to cover the costs of medical care, and 
making other fi nancial sacrifi ces. In ad-
dition, there are psychological costs from 
worrying about paying medical bills. 

Clinicians should bear these factors 
in mind when they consider escalating 
therapies. Extending tamoxifen therapy 
is relatively inexpensive, but escalating 
or adding a second HER2-targeted drug 
involves considerable additional costs. 

Dr. Hassett encouraged clinicians to be 
alert for patients who could be at risk for 
fi nancial toxicity. Relevant factors might 
include employment status, young age, 
underinsurance, and low income.

Potential resources for patients with 
economic distress include some phar-
maceutical manufacturers’ medication 
assistance programs, national service or-
ganizations, local service organizations, 
and charities. 

–Tim Donald, ELS

Reference: 
1. Denduluri N, et al. J Clin Oncol. 2018 May 

22:JCO2018788604. [Epub ahead of print].

Dr. Mariana Chavez MacGregor

Dr. William J. Gradishar

Dr. Michael J. Hassett
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3-Month Response to CAR T-Cell Therapy 
May Be Prognostic of DLBCL Remission

T
reatment with the anti-CD19 CAR 
T-cell therapy axicabtagene cilo-
leucel (axi-cel) induced durable, 
high response rates in patients 

with refractory diffuse large B-cell lym-
phoma (DLBCL), according to results 
from the ZUMA-1 trial (Abstract 3003). 
Objective and complete responses (CRs) 
also deepened over time, according to 
Frederick L. Locke, MD, of Moffi tt Cancer 
Center, who presented the results dur-
ing the “Developmental Therapeutics—
Immunotherapy” Oral Abstract Session, 
held June 2. 

“Patients who have a partial response 
[PR] may convert to a CR later,” Dr. Locke 
told the ASCO Daily News. “We need to 
get the word out to clinicians on how 
this therapy works and its time course.”

Axi-cel was approved by the U.S. Food 
and Drug Administration for the treat-
ment of adults with relapsed or refrac-
tory DLBCL based on the interim and 
primary analysis of the ZUMA-1 trial. 
ZUMA-1 consisted of phase I and phase 
II portions. The 108 patients treated with 
axi-cel either had no response to the last 
line of chemotherapy or relapsed within 
a year of transplant. The median follow-
up was 15.4 months. 

At that time, the objective response 
rate was 82% with CRs occurring in 58% 

of patients. Ongoing responses were 
present in 42% of patients with the me-
dian overall survival not yet reached. 
The median duration of response was 
11.1 months, and the median duration 
of response had not yet been reached 
among patients with a CR. About one-
third of these patients initially obtained 
a PR that later deepened to a CR, Dr. 
Locke noted. 

More than half of the progression 
events occurred by month 3. During 
the presentation, Dr. Locke noted that 
this indicates that month 3 is clinically 

relevant to understanding patient out-
comes. 

Responses improved over time. Forty-
one percent of patients with a PR devel-
oped a CR, with conversion occurring as 
late as 1 year after CAR infusion. 

Considering depth of response at 
month 3, those patients with either PR 
or CR had about an 80% likelihood of 
maintaining the response at month 12. 

“This suggests to me that at the month 
3 assessment, if my patients were in CR 
or PR, I would not risk ablating the CAR 
T cells with subsequent therapy such as 

consolidation,” Dr. Locke said. 
As CAR T-cell therapy becomes more 

widely used, it will be important to eval-
uate potentially eligible patients for CAR 
as early as possible.

“An advantage in the referral timeline 
is that once a patient has progressed af-
ter fi rst-line therapy for lymphoma, you 
know the existing pathways of care are 
salvage chemotherapy. If the patient 
responds, they are transplanted, and if 
they do not, there is CAR T,” Dr. Locke 
said in an interview. “Have an eligible 
center evaluate them and queue them 
for autologous transplant, or, if the pa-
tient does not respond, we are already 
familiar with the patient and it is not a 
stretch to line them up for CAR.”

In an interview with the ASCO Daily 
News, Jason J. Luke, MD, of the Universi-
ty of Chicago, called the updated ZUMA-
1 results “impressive in further delineat-
ing the role” for axi-cel. 

“This data series adds to confi dence 
surrounding 3-month evaluation as a 
landmark endpoint for clinical benefi t, 
given that 73% of patients with stable 
disease or better at that point then went 
on to be disease progression–free at 12 
months,” Dr. Luke told the ASCO Daily 
News. “Additionally, the observation 
that 32% of patients converted from a 
PR at 1 month to a CR by 15 months is 
conceptually in keeping with other im-
munotherapeutic approaches and em-
phasizes the evolving role of the anti-
cancer immune response over time.”

–Leah Lawrence

Dr. Frederick L. Locke Dr. Jason J. Luke

COG Study Examines Nelarabine for Newly Diagnosed T-ALL

A
dding nelarabine to chemother-
apy improved 4-year disease-free 
survival (DFS) and provided an 
overall survival (OS) of 90% in 

patients with newly diagnosed T-cell 
acute lymphoblastic leukemia (T-ALL), 
according to results from the largest 
phase III clinical trial to date.

Lead author of the Children’s On-
cology Group (COG) AALL0434 study 
Kimberly Dunsmore, MD, of Virginia 
Tech Carilion School of Medicine, pre-
sented results during the “Pediatric 
Oncology” Oral Abstract Session, held 
June 2 (Abstract 10500). Dr. Dunsmore 
said the addition of nelarabine to the 
standard multidrug COG-augmented 
Berlin-Frankfurt-Munster chemotherapy 

(aBFM) regimen provided further ben-
efi t for a group of patients at moderate 
to high risk of T-ALL recurrence. At 4 
years, 89% of the patients who received 
nelarabine in addition to chemotherapy 
were leukemia-free compared with 83% 
of those who did not, she said.

AALL0434 was designed to determine 
the best way to administer methotrexate 
for patients with T-ALL. Dr. Dunsmore 
said typically patients are either hospi-
talized for a high-dose regimen (metho-
trexate and leucovorin rescue) or treated 
with escalating doses of methotrexate in 
the outpatient setting if they can toler-
ate it without leucovorin rescue.

In an earlier phase I study, nelarabine 
showed a 33% complete remission rate, 
which is “highly, highly unusual,” Dr. 
Dunsmore said during a press briefi ng 
before the conference, and is what led to 
the current trial. 

This study then asked whether nelara-
bine “would hold any kind of survival 
advantage when put into a complex che-
motherapy regimen,” Dr. Dunsmore said 
during the briefi ng. 

From January 2007 to July 2014, the 
researchers enrolled 1,545 newly di-
agnosed patients with T-ALL (94% of 
trial participants) and 277 newly diag-
nosed patients with T-cell lymphoblastic 
lymphoma (T-LL; 6% of participants); 
patients were age 1 to 30. Patients with 
intermediate- or high-risk T-ALL and 
T-LL were further randomly assigned to 

six 5-day courses of nelarabine 650 mg/
m2/day or chemotherapy only; these pa-
tients also received prophylactic (1,200 
cGy) or therapeutic (1,800 cGy for CNS3) 
cranial irradiation. 

The 4-year event-free survival was 
84.1% and OS was 90.2% in all groups, 
Dr. Dunsmore said. When analyzed by 
treatment group, the 4-year DFS rate for 
those receiving nelarabine (323 patients) 
compared with no nelarabine (336 pa-
tients) was 88% and 83% (p = 0.0450), 
respectively.

Differences between DFS by treatment 
arm were highly signifi cant (p = 0.011), 
and there were no signifi cant interac-
tions between methotrexate and nelara-
bine randomizations (p = 0.41). The 43 
patients with T-ALL with induction fail-
ure assigned to high-dose methotrexate 
and nelarabine had a 4-year DFS rate of 
55%.

The addition of nelarabine did not 
show an advantage for patients with 
high-risk T-LL, with the 4-year DFS rate 
of 85% for nelarabine (60 patients) com-
pared with 89.0% without nelarabine 
(58 patients; p = 0.2127),  but it was an 
insuffi ciently powered arm, Dr. Dun-
smore said. 

“Nelarabine should become a new 
standard of care for children and young 
adults with T-ALL,” she said.

Discussant Ajay Vora, MD, of Great 
Ormond Street Hospital, United King-
dom, congratulated COG for testing 

nelarabine in a large randomized study. 
“Should nelarabine now be standard 

of care for fi rst-line treatment in T-ALL? 
My advice is a cautious, hesitant ‘no’ for 
fi rst-line therapy because there are sever-
al questions that remain about the use of 
nelarabine,” Dr. Vora said. For instance, 
there is no long-term follow-up. Dr. Vo-
ra’s group has shown that although the 
majority of relapses will occur within 4 
years, some occur well after that. 

“We don’t know if nelarabine is push-
ing out relapses or if it is curing these pa-
tients,” he said, noting that cost should 
also be considered. “Nelarabine needs 
validation in a different backbone before 
it can become the standard of care.”

–Michelle Dalton, ELS

Dr. Kimberly Dunsmore

Dr. Ajay Vora
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Non-Chemo/Immunotherapy Combination Effi cacious for 
Advanced Follicular Lymphoma in RELEVANCE Trial

A 
chemotherapy-free combina-
tion immunotherapy regimen 
had similar effi cacy as the stan-
dard chemotherapy regimen in 

patients with previously untreated, ad-
vanced follicular lymphoma in the phase 
III RELEVANCE trial (Abstract 7500). 

Nathan H. Fowler, MD, of The Univer-
sity of Texas MD Anderson Cancer Cen-
ter, reported interim trial results during 
the “Hematologic Malignancies—Lym-
phoma and Chronic Lymphocytic Leu-
kemia” Oral Abstract Session on June 3. 
The multicenter, international, open-
label trial compared two regimens: the 
immunomodulatory agent lenalidomide 
plus rituximab (R2) versus the standard 
regimen of chemotherapy plus ritux-
imab (R-chemo), followed by rituximab 
maintenance therapy. Choice of chemo-
therapy (R-CHOP; rituximab/bendamus-
tine; or cyclophosphamide, vincristine, 
and prednisone) was individualized at 
the patient level.

Although R2 was not found to be su-
perior to R-chemo, the similar effi cacy 
noted at the interim analysis indicated 
that this chemotherapy-free regimen is 
“a plausible new fi rst-line option” for 
patients with follicular lymphoma, Dr. 
Fowler said. 

Discussant Bruce D. Cheson, MD, 
FASCO, of Georgetown University Hos-
pital, agreed. “There are increasing set-
tings where chemo-free can replace 
chemotherapy, but chemo-free does not 
have to be more effective than chemo,” 
Dr. Cheson said. “You have to look at 

the risk–benefi t of the two approaches. 
Single nonchemo agents are active but 
not suffi cient to get us where we want to 
go. We need to carefully develop rational 
combinations and identify biomarkers 
for response, for resistance, for toxicity. 
Soon, chemotherapy will be relegated to 
historical interest only, and chemo-free 
is the approach that will lead us to the 
cure [for this type of disease],” he said.

RELEVANCE Trial Results
More than 1,000 patients were en-

rolled in RELEVANCE, with 513 in the 
R2 arm and 517 in the R-chemo arm (the 
control group). Baseline characteristics 
were similar between the two groups: 
median age was 59, with 49% men in 
both groups; approximately 85% of pa-
tients had grade 1 or 2 disease, and the 
remainder had grade 3A disease. 

The coprimary endpoint—complete 
remission/complete remission uncon-
fi rmed (CR/Cru)/partial response—was 
84% with R2 versus 89% with R-chemo; 
SPD reduction greater than or equal to 
50% was reported in 81% of patients in 
the R2 group versus 90% in the R-chemo 
group. 

At the median follow-up of 37.9 
months, the interim progression-free 
survival (PFS) by an independent review 
committee was 77% in the R2 arm versus 
78% in the R-chemo arm (HR 1.10, 95% 
CI [0.85, 1.43]; p = 0.48). Discontinua-
tions due to treatment were also similar 
between the two groups, with 157 in 
the R2 group versus 146 in the R-chemo 
group, with the most frequent reasons 
due to progression and toxicity. 

Dr. Fowler said that nearly all the pa-
tients in both groups had some type of 

adverse event, with more patients with 
rash in the R2 arm and more patients 
with neutropenia in the R-chemo arm. 
In the R2 arm, 41 patients developed 
grade 4 neutropenia compared with 154 
patients in the R-chemo arm. Febrile 
neutropenia requiring hospitalization 
occurred in eight patients in the R2 arm 
versus 26 in the R-chemo arm. Forty-six 
patients in the R2 arm had infections re-
quiring hospitalization versus 60 in the 
R-chemo arm; 117 received growth fac-
tors in the R2 group versus 340 in the 
R-chemo group.

Secondary primary malignancies 
(SPMs) were reported in 7% of patients 
in the R2 arm versus 10% in the control 
arm, with invasive SPMs noted in 5% of 
patients in both groups. Deaths related 
to treatment occurred in one patient in 
each treatment group.

Dr. Cheson noted that even though 
the trial failed to meet its primary end-
point of superior CR/Cru at 120 weeks, 
the R2 arm had a similar PFS at 120 
weeks in all major patient subgroups, 
a similar overall survival, less non-he-
matologic toxicity except for rash, less 
neutropenia, less febrile neutropenia, 
and fewer infections, despite the in-
creased use of growth factors with the 
chemo-free therapy. 

“The follow-up quality-of-life data 
are pending and will be of considerable 
interest. R2 can be considered for front-
line therapy for patients with follicular 
lymphomas,” Dr. Cheson said.

–Kathy Holliman, MEd

Dr. Bruce D. ChesonDr. Nathan H. Fowler

Capivasertib Plus Paclitaxel Increases PFS 
Compared With Paclitaxel Alone

T
he combination of capivasertib 
plus paclitaxel resulted in a sig-
nifi cantly prolonged progression-
free survival (PFS) compared with 

paclitaxel alone among women with 
metastatic, triple-negative breast can-
cer (TNBC) with alterations in PI3K/
AKT/PTEN, reported Peter Schmid, MD, 
PhD, FCRP, of Queen Mary University 
of London, during the “Breast Cancer—
Metastatic” Oral Abstract Session, held 
June 3.

 Capivasertib, a highly selective, oral, 
small-molecule AKT inhibitor, has 
shown activity in TNBC with and with-
out these alterations, he explained, albe-
it with greater sensitivity associated with 
activation of PI3K or AKT and/or dele-
tions of PTEN. The rationale for its use, 
Dr. Schmid said, is the frequent activa-
tion of the PI3K/AKT signaling pathway 
in TNBC, which is driven by activating 
mutations in the PIK3CA or AKT1 genes 
and alterations in PTEN.

The phase II, double-blind, placebo-
controlled study (Abstract 1007) was 
conducted at 42 centers in six countries. 

It involved 140 women with metastatic 
TNBC with measurable or evaluable dis-
ease and no prior treatment for meta-
static disease or taxane treatment dur-
ing the past 12 months. Patients were 
randomly assigned (1:1) to 90 mg/m2 of 
paclitaxel on days 1, 8, and 15 with ei-
ther   capivasertib (400 mg twice daily) or 
placebo (days 2–5, 9–12, 16–19) every 28 
days until disease progression or unac-
ceptable toxicity. Tumors were assessed 
every 8 weeks with a mean follow-up of 
18.2 months.

The 68 patients treated with capivaser-
tib had a median PFS of 5.9 months ver-
sus 4.2 months among the 70 patients 
in the control group (HR 0.74, 95% CI 
[0.50, 1.08]). In addition, patients in the 
capivasertib group demonstrated a sig-
nifi cantly longer overall survival (OS), 
with a median of 19.1 months compared 
with 12.6 months with placebo (HR 
0.61, 95% CI [0.37, 0.99]). 

The median PFS among the 17 patients 
with PIK3CA/AKT1/PTEN-altered tumors 
receiving capivasertib was 9.3 compared 
with 3.7 in those receiving placebo (HR 

0.30, 95% CI [0.11, 0.79]). Those with 
genetically altered tumors also demon-
strated a signifi cant increase in median 
OS (10.2 vs. 4.0 months; HR 0.37, 95% 
CI [0.12, 1.12]). 

However, Dr. Schmid said, there was 
no benefi t among patients without 
PIK3CA/AKT1/PTEN alterations. Of the 
84 patients with no altered genetic sta-
tus, those in the capivasertib group had 
a median PFS of 5.3 months compared 
with 4.4 months with placebo. 

There were geographic differences 
in PFS, with patients from Asian re-
gions demonstrating a lower response 
to capivasertib, as well as those with no 
visceral disease, a history of taxane treat-
ment, or 12 or more months since their 
last chemotherapy. There was no signifi -
cant benefi t in objective response rate 
or clinical benefi t rate between the two 
groups. 

The most common grade 3/4 adverse 
events in the capivasertib or placebo 
groups were diarrhea (13.2% vs. 1.4%, 
respectively), fatigue and rash (each 
4.4% vs. 0%, respectively), and infection 

(4.4% vs. 1.4%, respectively). There were 
similar rates of neutropenia and vomit-
ing. Although hyperglycemia was more 
prevalent in the intervention group, Dr. 
Schmid said, it was not clinically rel-
evant.

–Debra Gordon, MS

Dr. Peter Schmid
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Lichter Visionary Leader Award Winner 
Nancy E. Davidson Delivers Inspirational Lecture

T
he Allen S. Lichter Visionary Leader 
Award was fi rst presented in 2017 
to honor those who have signifi -
cantly changed the fi eld of oncol-

ogy or made outstanding contributions 
to further the mission of ASCO, Cancer-
LinQ LLC, or Conquer Cancer through 
leadership and inspiration. Nancy E. Da-
vidson, MD, FASCO, of the Fred Hutchin-
son Cancer Research Center, was named 
the second recipient of this award. In his 
introductory remarks, Daniel F. Hayes, 
MD, FACP, FASCO, of the University of 

Michigan Comprehensive Cancer Cen-
ter, noted that Dr. Davidson is one of a 
select few who have served as president 
of both the American Association for 
Cancer Research (AACR) and ASCO. Dr. 
Davidson gave her lecture, “Serendipity 
and Purpose,” on June 2, providing an 
overview of her research in breast cancer, 
roles in academic leadership, and service 
to professional societies.

Early in her career, Dr. Davidson de-
cided her goal was to reduce the burden 
of breast cancer. “One big aspect of lead-

ership is a goal, a big vision,” Dr. David-
son said. “This is where I wanted to play 
a role.” She expressed gratitude to her 
mentors who led her to a career in breast 
cancer research. “This reminds you of 
the importance of your mentors, about 
the importance of the choices that you 
make, the serendipity that may lead to 
those things, and the importance of tak-
ing advantage of [your] environment,” 
she said. 

Dr. Davidson became a leader in breast 
cancer research, serving as lead investi-

gator or co-investigator for a number of 
trials, including researching vorinostat, 
5-azacytidine, and entinostat in locally 
advanced or metastatic disease; adjuvant 
endocrine therapy for younger patients 
with breast cancer; and the optimization 
of taxane therapy. There were also some 
low points along the way, such as the re-
vocation of the approval of bevacizumab 
for breast cancer. “This particular trial re-
ally helped catalyze the discussions we 
now have about clinically meaningful 
endpoints and the cost of our therapy,” 
Dr. Davidson said. She also reminded the 
audience that none of this would have 
been possible without the patients, to 
whom she also expressed gratitude.

As the former director of the Univer-
sity of Pittsburgh Cancer Institute and 
the current senior vice president and di-
rector of the Clinical Research Division 
at the Fred Hutchinson Cancer Research 
Center, Dr. Davidson emphasized that 
cancer centers cannot remain within 
their walls, but need to interact with 
their communities. She also encour-
aged the audience to act on opportuni-
ties to serve in professional societies as 
these roles often become transformative 
events in one’s career. During her ten-
ure as AACR president, the organization 
focused on the Cancer Moonshot, sup-
port for young investigators, and cancer 

prevention. “It’s become clear to me that 
we cannot treat our way out of the can-
cer problem; we really need to focus on 
prevention as well,” Dr. Davidson said. 
In her concluding remarks, Dr. Davidson 
remembered her late sister whom she 
lost to cancer and reiterated her goal to 
do everything she can do to reduce can-
cer mortality.

–Muriel Cunningham

Dr. Nancy E. Davidson and 
Dr. Daniel F. Hayes

“It’s become clear to 
me that we cannot treat our 
way out of the cancer problem; 
we really need to focus on 
prevention as well.”

–DR. NANCY E. DAVIDSON
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New Combination Therapies of Checkpoint Inhibitors in Advanced Lung Cancer

Ying Wang, MD, FRCPC, and Peter Ellis, MBBS, 
MMed, PhD, FRCPC

T
he therapeutic landscape of ad-
vanced non–small cell lung cancer 
(NSCLC) has seen a rapid shift in 
the last 2 years with the introduc-

tion of immunotherapy into treatment 
algorithms. Studies have demonstrated 
superior overall survival (OS) for mono-
clonal antibody therapy, directed against 
either the PD-1 receptor (nivolumab1,2 
and pembrolizumab3) or its ligand (PD-
L1, atezolizumab4,5), compared with 
docetaxel chemotherapy. In the fi rst-line 
setting, pembrolizumab was shown to 
be more effective than platinum-based 
chemotherapy in patients with NSCLC 
tumors demonstrating high levels of PD-
L1 expression (tumor proportion score 
of 50% or higher).6 In the United States, 
nivolumab, pembrolizumab, and atezoli-
zumab are all approved by the U.S. Food 
and Drug Administration (FDA) in the 
second-line setting,7-9 and pembrolizum-
ab is also approved for either fi rst-line 
monotherapy in patients with PD-L1–

positive tumors or in combination with 
chemotherapy in nonsquamous NSCLC.8 
However, despite single-agent immuno-
therapy demonstrating superior effi cacy 
to chemotherapy in recent second-line 
trials, as many as 50% of patients dem-
onstrate early tumor progression, and 
only 20% to 30% of patients demon-
strate sustained tumor responses beyond 
2 years. Therefore, there are considerable 
opportunities to improve treatment effi -

cacy from existing single-agent immuno-
therapy. 

Improvements in therapeutic effi cacy 
have been proposed through a number 
of pathways, including coupling im-
munotherapies or in combination with 
chemotherapy, antiangiogenic agents, 
vaccines, targeted therapies, and other 
immunostimulatory compounds. Most 
of these combination therapies are being 
evaluated in the advanced, unresectable 

NSCLC setting. This article will focus on 
new immunotherapy combinations in 
patients with advanced NSCLC. 

NSCLC: Without Targetable 
Driver Mutations
Immunotherapy combinations

Concurrent use of two immunothera-
pies may result in improved therapeutic 
effects and may be better than either im-
munotherapy or chemotherapy alone. 
In melanoma, combination ipilimumab 
and nivolumab has demonstrated supe-
rior progression-free survival (PFS) com-
pared with either agent alone.10 

Early-phase clinical trials in NSCLC 
(CheckMate-012 [NCT01454102]) ex-
amined three different schedules of 
nivolumab and ipilimumab (IgG1 an-
tibody against CTLA-4) in 77 patients 
who were treatment-naive.11 Grade 3/4 
treatment-related adverse events were 
observed in 33% to 37% of patients, 
and confi rmed objective response 
rates ranged from 38% to 47%. Based 
on these fi ndings, a phase III open-
label trial randomly assigned more 
than 2,500 patients with treatment-
naive NSCLC to either nivolumab and 
ipilimumab, nivolumab, or platinum-
doublet chemotherapy (CheckMate-227 
[NCT02477826]). A press release in 

Dr. Supriya G. Mohile Receives B.J. Kennedy Award 
for Scientifi c Excellence in Geriatric Oncology 

S
upriya G. Mohile, MD, MS, as-
sociate professor of medicine at 
the James Wilmot Cancer Center 
at the University of Rochester, is 

the recipient of the 2018 B.J. Kennedy 
Award for Scientifi c Excellence in Geri-
atric Oncology.

The B.J. Kennedy Award honors ASCO 
members who have made outstanding 
contributions to the research, diagnosis, 
and treatment of cancer in older patients 
and those who have brought an under-
standing of geriatric oncology to fellows 
and junior faculty. It is named for B.J. 
Kennedy, MD, one of the leaders in both 
medical and geriatric oncology in the 
United States.

Dr. Mohile, a board-certifi ed geriatri-
cian and oncologist and editor-in chief 
of the Journal of Geriatric Oncology, will 
deliver the lecture and receive the award 
on June 4. Her lecture will focus on the 
question, “How can we improve out-
comes in geriatric oncology by closing 
the gaps in research, training, assess-
ment, and policy?” 

Dr. Mohile recently spoke with the 
ASCO Daily News about the current and 
future state of geriatric oncology.

Q: How would you describe the 
patient population in geriatric 
oncology? How do those patients 
differ from younger people with 
cancer? 
Dr. Mohile: The median age of a cancer 
diagnosis is 66. One-quarter of patients 
diagnosed with cancer are over age 75.1

Furthermore, one-third of patients with 
lung cancer and one-third of patients 
with colon cancer are over age 75. The 
number of older people with cancer is 
expected to increase, as a large percent-
age of the population is aging.2

Older adults with cancer can have 
signifi cant age-related health problems 
and more comorbidities than younger 
people. They are also more likely to ex-
perience a decline in cognition, inde-
pendence, function, and mobility from 
cancer and/or its treatment. So, when 
you look at the outcomes desired by the 
older population, it’s the ability to func-
tion and maintain independence and 
quality of life. 

Q: Are there enough geriatric 
oncologists in the workforce? 
Dr. Mohile: No, there is defi nitely a 
shortage of oncologists who are trained 

to treat the older population. I estimate 
that only between 100 and 150 physi-
cians have completed fellowship train-
ing in both geriatrics and oncology. We 
need to increase the number of fellow-
ship trainees who are interested in being 
trained in both geriatrics and oncolo-
gy, as well as integrate geriatrics train-
ing opportunities into all hematology/
oncology fellowships. 

See B.J. Kennedy Award, Page 3B

See New Combination Therapies, Page 3B

Fertility Preservation 
for Women 
With Cancer

C
hemotherapy, radiation, and 
other systemic cancer treat-
ments can signifi cantly af-
fect fertility in patients of re-

productive age, as well as children. 
Although there are options to pre-
serve fertility prior to treatment, not 
enough patients with cancer receive 
information about fertility preserva-
tion options, Karen L. Smith, MD, 
of the Sidney Kimmel Comprehen-
sive Cancer Center at Johns Hopkins 
University, said.

On June 4, Dr. Smith will chair the 
Education Session “Advances in Fer-
tility Preservation for Young Women 
With Cancer.”* A panel will provide 
clinicians and researchers with an 
overview of the fertility-related risks 
of cancer treatment in women and 
current options to address them. Dr. 
Smith will be joined by Clarisa Gra-
cia, MD, MSCE, of the Hospital of 
the University of Pennsylvania, and 
Halle C.F. Moore, MD, of the Cleve-
land Clinic.

The topic has come to the fore-
front of oncology thanks to patient 

See Fertility Preservation, Page 4B

EXPERT 
EDITORIAL

 ■ Multiple immunotherapy strategies are being evaluated in advanced NSCLC, 
including concurrent use of two immunotherapies and combination immuno-
therapy/chemotherapy.

 ■ Upcoming trial results will shed light on optimal fi rst-line treatment for a 
proportion of patients with advanced NSCLC, but the ultimate sequencing of 
immunotherapies will likely require further studies.

 ■ Immunotherapy is being explored in conjunction with other targeted therapies 
in patients without oncogene-addicted mutations, including combinations 
with DNA repair agents such as PARP inhibitors, small-molecule tyrosine-
kinase inhibitors, anti-VEGF receptor antibodies, PI3K inhibitors, anti-IDO 
antibodies, HDAC inhibitors, and MEK inhibitors. 

 ■ In trials of single-agent immunotherapy versus docetaxel, the improvement in 
overall survival for immunotherapy was not observed in patients with tumors 
containing targetable oncogenic driver mutations, such as EGFR mutations or 
ALK translocations.

ARTICLE HIGHLIGHTS

Dr. Supriya G. Mohile
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B.J. Kennedy Award
Continued from page 1B

Q: What is a major clinical challenge 
in treating older adults with cancer? 
Dr. Mohile: Hematologists and oncolo-
gists are often in the position where 
they need to prescribe cancer drugs for 
older patients without adequate safety 
and effi cacy data. We’re learning about 
how these drugs work for older patients 
through trial and error, which puts pa-
tients at greater risk of harm. 

Currently, there are no concrete incen-
tives for drug companies or the academic 
community to include patients over age 
65 with comorbid conditions in clinical 
trials. Indeed, patients over age 80 are 
rarely enrolled in clinical trials funded 
by the National Cancer Institute.2 

Q: Why is it important to include this 
population in clinical trials? What 
steps are you taking to move this 
forward? 
Dr. Mohile: By including the older pop-
ulation in clinical trials, we can general-
ize the results to the patients we treat. 
It’s a matter of expanding the eligibility 
criteria and thinking through what trial 
phase would be appropriate to include 
this population.  

Because the exclusion is perpetuated 
throughout the drug development pro-

cess, we are working with ASCO to im-
plement structural changes. As part of 
the Cancer and Aging Research Group 
(led by Arti Hurria, MD), we met recently 
with researchers and funders during sev-
eral conferences in collaboration with 
the National Institutes of Health (NIH) 
to discuss research priorities for geriatric 
oncology. I also participated in a recent 
workshop cosponsored by ASCO and 
the U.S. Food and Drug Administration  
(FDA) in which researchers and repre-
sentatives from the pharmaceutical in-
dustry discussed mechanisms that could 
facilitate the placement of older patients 
with cancer in clinical trials. 

Q: What role do clinical assessment 
tools play in geriatric oncology?
Dr. Mohile: We need to integrate as-
sessment tools into therapeutic trials to 
better distinguish between older patients 
who benefi t from treatment from those 
who are at the highest risk of toxicity. 
We need to know whether the treatment 
is safe, that the patient understands the 
risks and benefi ts, and whether we need 
to implement certain protective mea-
sures to mitigate the risks. 

My colleagues Dr. Hurria, William 
Dale, MD, PhD, and I submitted a new 
guideline to ASCO for review and ap-
proval titled “Practical Assessment and 
Management of Vulnerabilities in Old-

er Patients Undergoing Cancer Treat-
ment.” The guideline incorporates clini-
cal decision-making and intervention 
tools to help community oncologists, in 
particular, make appropriate decisions 
for older patients. (See page 28B for ad-
ditional insight on integrating geriatric as-
sessments into clinical practice.)

Q: What have you learned from your 
research on geriatric assessments?
Dr. Mohile: I plan on submitting data 
to ASCO this year from a large trial that 
evaluates whether a geriatric assessment 
model can improve patient-centered out-
comes of older adults with cancer.  Com-
munity oncologists participating in the 
trial have made it clear that a multidisci-
plinary approach is best for treating older 
patients with cancer. For example, the 
team I direct at the University of Roches-
ter geriatric oncology consultation clinic 
consists of a nurse, coordinator, nutrition-
ist, occupational therapist, physical thera-
pist, pharmacist, and a social worker.3

Q: What is geriatric oncology doing 
well? 
Dr. Mohile: We now partner with pa-
tients to get their perspective when we 
design treatment research trials. For 
example, during a trial funded by the 
Patient-Centered Outcomes Research 
Institute, we developed and met every 6 

weeks with a patient and caregiver group 
of about 12 people to solicit their input. 
Now, when I think of conducting re-
search, I automatically think about get-
ting feedback from patients and caregiv-
ers at all stages of the process.

Q: Are you optimistic about the 
future of geriatric oncology? 
Dr. Mohile: Given what’s happened 
in the last decade, I am very optimistic. 
People are more aware that older patients 
with cancer have other medical condi-
tions and are trying to develop more gen-
eralizable clinical research studies. Also, 
the fact that we are meeting with multi-
ple stakeholders including the NIH, FDA, 
ASCO, and the pharmaceutical industry 
to prioritize better care for older adults is 
very different from the silos we operated 
in a decade ago. However, we still have 
a long way to go in improving geriatric 
assessment, care delivery, and outcomes, 
and this will require investments in re-
search, policy, and education.  

–Christine Lehmann, MA

References:
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February 2018 announced that the study 
met its coprimary endpoint of improved 
PFS in the combination nivolumab and 
ipilimumab arm compared with chemo-
therapy in patients with high tumor mu-
tation burden.12 Data for this trial will 
be presented this year and will enable a 
greater understanding of the risks and 
benefi ts of this therapy. 

Similarly, the safety and tolerability 
of combination durvalumab (human 
IgG1 antibody against PD-L1 and CD80) 
and tremelimumab (selective human 
IgG2 antibody against CTLA-4) was es-
tablished in a phase Ib study in 102 pa-
tients.13 The combination of durvalum-
ab and tremelimumab was compared 
with durvalumab alone or platinum-
doublet chemotherapy in the phase III 
Mystic trial (NCT02453282). Although 
the data are yet to be presented at an 
international meeting, a press release 
in 2017 announced that the trial failed 
to meet one of its coprimary outcomes 
of improved PFS for durvalumab and 
tremelimumab compared with plati-
num-based chemotherapy in patients 
with tumors expressing PD-L1 in 25% or 
more of cells.14 

Multiple additional fi rst-line combi-
nation immunotherapy trials are ongo-
ing. The Canadian Cancer Trial Group’s 
(CCTG) BR34 trial (NCT03057106) is 
examining combination durvalumab 
and tremelimumab versus durvalumab, 
tremelimumab, and platinum-based 
chemotherapy. Other fi rst-line trials, in-
cluding NEPTUNE (NCT02542293) and 
POSEIDON (NCT03164616), are assess-
ing effi cacy and safety of durvalumab/
tremelimumab combinations versus 

standard-of-care chemotherapy in ad-
vanced NSCLC.

Thus far, the data from immunothera-
py  combinations demonstrate a higher 
rate of adverse events than single-agent 
immunotherapy. Preliminary announce-
ments of trial effi cacy report mixed re-
sults from combination immunotherapy 
versus platinum-based chemotherapy. 
Presentation of these data, expected this 
year, is eagerly awaited. 

Combinations of Single-Agent 
Immunotherapy and Cytotoxic 
Chemotherapy

Cytotoxic chemotherapy is hypoth-
esized to improve the effi cacy of immu-
notherapy by increasing T–cell-to-tumor 
ratio and increasing T-cell effective-
ness.15,16 Based on these hypotheses, 
combination immunotherapy/chemo-
therapy is the focus of many ongoing 
randomized trials. 

KEYNOTE-021 cohort G is a random-
ized, phase II study comparing pembro-
lizumab plus carboplatin/pemetrexed 
followed by pembrolizumab and peme-
trexed maintenance therapy versus car-
boplatin/pemetrexed followed by peme-
trexed maintenance therapy.17 Despite the 
small sample size, signifi cant improve-
ments in objective response rate (55% vs. 
29%) and PFS (56% vs. 34% at 12 months; 
HR 0.50, 95% CI [0.29, 0.84]; p = 0.0038) 
were observed in patients randomly as-
signed to the addition of pembrolizum-
ab.18 Overall survival (OS) at 18 months 
was also improved (70% vs. 56%; HR 0.59, 
95% CI [0.34, 1.05]; p = 0.03) in the pem-
brolizumab arm. These results led to con-
ditional approval by the U.S. Food and 
Drug Administration of the combination 
of pembrolizumab plus carboplatin and 
pemetrexed in nonsquamous NSCLC.19 A 

confi rmatory phase III study of the same 
design is reported to have met coprimary 
endpoints of improved OS and PFS in the 
combination pembrolizumab and chemo-
therapy arm,20 although specifi c details 
have yet to be presented.

Similarly, IMpower150 (NCT02366143) 
evaluated the addition of bevacizumab 
in patients eligible for carboplatin, pa-
clitaxel, and bevacizumab in advanced 
nonsquamous NSCLC. Initial results 
demonstrated that the addition of at-
ezolizumab to carboplatin/paclitaxel/
bevacizumab improved both PFS (8.3 
months vs. 6.8 months; HR 0.617, 95% 
CI [0.517, 0.737]) and OS (19.2 months 
vs. 14.4 months; HR 0.774, 95% CI 
[0.619, 0.970]) compared with carbopla-
tin, paclitaxel, and bevacizumab.21 

Some differences exist between the 
two trials. KEYNOTE-189 did not al-
low patients with EGFR mutations and 
ALK translocations to enroll, but it did 
allow crossover to pembrolizumab in 
the control arm at the time of progres-
sion. On the other hand, IMpower150 
did not allow crossover to atezolizum-
ab in the control arm but allowed en-
try of patients with tumors containing 
targetable driver mutations, although 
they were analyzed separately. Lon-
ger follow-up and more detailed data 
will be enlightening on effi cacy of 
immunotherapy/chemotherapy combi-
nations. 

Ongoing studies with atezolizumab 
include several fi rst-line phase III clini-
cal trials in both squamous and non-
squamous histologies in combination 
with chemotherapy in a nonselected 
population (IMpower130, IMpower131, 
and IMpower132) and in populations 
enriched for PD-L1 expression (TC3/
IC3) in IMpower110 and IMpower11. 

In addition to CCTG’s BR34 and the 
IMpower trials, several combination im-
munotherapy/chemotherapy trials are 
also underway with both nivolumab 
and pembrolizumab. 

In summary, multiple strategies involv-
ing multiple immunotherapies are under 
evaluation in advanced NSCLC, and the 
next 12 months promise to bring a lot 
of new data. However, new data may 
simply create more questions and chal-
lenges to defi ne a new standard of care. 
KEYNOTE-189 will not answer the ques-
tion of pembrolizumab alone or in com-
bination with chemotherapy for patients 
with NSCLC tumors expressing PD-L1 at 
50% or greater. However, in other popu-
lations, immunotherapy combinations 
may replace platinum-based chemo-
therapy as standard of care in fi rst-line 
therapy, although uncertainty may still 
remain about combination immunother-
apy agents versus combination immuno-
therapy/chemotherapy. Recruitment to 
ongoing clinical trials remains crucial to 
answer these many questions. 

Immunotherapy Combinations 
With Other Costimulatory and 
Coinhibitor Molecules

CTLA-4/CD80 and PD-1/PD-L1 are just 
two of many different T-cell and antigen-
presenting cell interactions that regu-
late the immune response. Currently, 
numerous early-phase studies are being 
conducted combining immunotherapy 
with other costimulatory and coinhibi-
tory molecules. This includes established 
PD-1/PD-L1 and CTLA-4 inhibitors, with 
OX-40, anti-CSF1, CD27, CD40, JAK1 
inhibitors, CD73, adenosine, LAG, TIM-
3, CD30, and interleukins 2, 10, and 15. 
These are largely in early-phase clinical 

New Combination Therapies
Continued from page 1B

See New Combination Therapies, Page 6B
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activism and effective fertility preserva-
tion options, Dr. Gracia said. “Medicine 
has become less paternalistic,” she add-
ed. “Before, doctors might have said the 
most important thing is survival regard-
less of th e risks. Now, they are more open 
and transparent with patients about the 
risks and benefi ts of the therapy.”

Discussing fertility issues with patients 
doesn’t have to take a lot of time. “If you 
discuss it for 2 minutes and give some-
one a referral, it can make a difference,” 
Dr. Gracia said. Approximately 60% of 
patients with cancer who are referred to 
her decide to pursue fertility preserva-
tion, she said.

Women who choose not to pursue 
fertility preservation are typically con-
cerned that the process may negatively 
affect their cancer treatment, and that 
postponing cancer treatment for even a 
few weeks could be an issue, Dr. Smith 
said. Cost is another barrier, as few insur-
ance plans cover fertility preservation. 

Nonetheless, she said, all eligible 
women should be aware of the possibili-
ties for fertility preservation. “Those that 
do pursue fertility preservation are really 
glad they did. They view it as an insur-
ance policy for their future,” Dr. Smith 
said. Indeed, the literature shows that 
patients who receive information about 
fertility preservation experience less dis-
tress and a better health-related quality 
of life during treatment.1,2

However, Dr. Smith said, many pa-
tients report that they didn’t discuss fer-
tility issues with their providers or that 
their providers didn’t address the issue. 

“The most compelling data for me in 
putting together this presentation is that 
there seems to be a knowledge defi cit on 
the part of many oncology providers 
about the risk of treatment-related infer-
tility and options to address it,” she said. 
“We are the fi rst providers who see these 
patients, so the onus is on us to identify 
the impact of treatment on fertility as 
an issue, know enough to teach patients 
the basics, and refer them to a fertility 
specialist if they want to take it a step 
further.”

Focus on Available Fertility 
Preservation Options 

The primary options for fertility pres-
ervation in women are ovarian sup-
pression, egg or embryo freezing, and 
ovarian tissue freezing. All are time sen-
sitive, Dr. Moore said, which is why they 
should be part of early discussions on 
treatment. Her part of the presentation 
will focus on ovarian suppression with 
gonadotropin-releasing hormone ana-

logs, including 
triptorelin, 
leuprolide, and 
goserelin, to 
protect ovarian 
function. 

“The interest-
ing thing is that 
this option may 
not only help 
improve fertil-
ity chances,” 
she said, “but 
also prevent early menopause from 
treatment, which has other adverse con-
sequences.”

Dr. Moore noted that this approach 
is also less costly and requires less time 
prior to chemotherapy than egg freez-
ing.

“It’s a relatively simple option and 
needs to start about a week before the 
fi rst chemotherapy treatment,” she said. 
It can also be combined with other fertil-
ity preservation options, including egg 
freezing. “These are all ways we hope to 
keep as many windows open for the fu-
ture as possible,” she said.

Dr. Gracia plans to highlight current 
data on egg or embryo freezing and ovar-
ian tissue preservation to preserve fertil-
ity during her presentation. 

 Egg freezing has emerged as a com-
mon option for young women of repro-
ductive age, she said. It involves 2 weeks 
of injectable medications to stimulate 
egg growth and then a minor surgical 
procedure to aspirate the eggs. Typical-

ly, the mature 
eggs are then 
frozen. Studies 
fi nd live birth 
rates are about 
6% per mature 
egg frozen in 
young women 
with and with-
out cancer, Dr. 
Gracia said. 

Ovarian tis-
sue preserva-

tion, in which the ovary’s outer layer 
is stripped and frozen, offers an option 
to prepubescent girls. According to 
Dr. Gracia, the fi rst live birth resulting 
from ovarian tissue preservation oc-
curred in 2004, and, today, there have 
been about 130 live births worldwide. 
Ovarian tissue preservation is also an 
option for patients who have already 
received therapy and may not be can-
didates for ovarian stimulation, Dr. 
Gracia said, such as those facing a bone 
marrow transplant. 

–Debra Gordon, MS 
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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

New ASCO Guideline on Non-Castrate Metastatic Prostate Cancer Treatments
Strong evidence exists to recommend ADT plus docetaxel or abiraterone compared with ADT alone

F
or years, androgen deprivation ther-
apy (ADT) has been the standard 
treatment for metastatic prostate 
cancer that has not been treated or 

has been minimally treated with testos-
terone-lowering agents. But recently, two 
different classes of drugs—docetaxel, a 
chemotherapy drug, and abiraterone, an 
androgen biosynthesis inhibitor—have 
been shown to prolong survival when 
used in conjunction with ADT in some 
men with non-castrate metastatic dis-
ease. In response to these recent data, 
ASCO’s new guideline, “Optimizing An-
ticancer Therapy in Non-Castrate Meta-
static Prostate Cancer: American Society 
of Clinical Oncology Clinical Practice 
Guideline,” incorporates recommenda-
tions for use of either therapy at an earli-
er point in the treatment of patients with 
metastatic pros-
tate cancer.1 

“Docetaxel 
was among the 
fi rst drugs to 
be approved 
for metastatic 
castration-re-
sistant prostate 
cancer 14 years 
ago,” Michael J. 
Morris, MD, of 
Memorial Sloan 

Kettering Cancer Center and Weill Cor-
nell Medicine, said. “Since then, other 
noncytotoxic therapies have also been 
shown to prolong survival, including 
abiraterone in 2011.”

 ASCO had planned on publishing 
an updated Clinical Practice Guideline 
to include recommendations about 
docetaxel, but podium presentations at 
the 2017 ASCO Annual Meeting made it 
clear a similar benefi t could be produced 
with abiraterone.2

“The use of docetaxel or abiraterone 
with ADT has changed the entire way 
we think about treatment for non-cas-
trate metastatic disease,” Matthew I. 
Milowsky, MD, of UNC Lineberger Com-
prehensive Cancer Center, said. “For 
the fi rst time, we had something better 
than ADT alone, and the overall survival 

benefi t was re-
markable.” 

Accord-
ing to ASCO, 
the strongest 
evidence of 
benefi t with 
docetaxel 
is in men 
with de novo 
high-volume 
(CHAARTED 
criteria) meta-

static disease.3-5 Similar survival benefi ts 
are seen using abiraterone acetate in the 
patients with high-risk (LATITUDE crite-
ria) metastatic disease and in the meta-
static population in STAMPEDE.6,7

What the ASCO Guidelines Recommend
ASCO notes that docetaxel and abi-

raterone are two separate standards of 
care but that there is no evidence to sug-
gest or recommend the two treatments 
in combination or in series for men with 
non-castrate metastatic disease. ASCO’s 
current guidelines strongly endorse use 
of either treatment, however, as an addi-
tion to ADT.1

In essence, the new guidelines heavily 
support “using docetaxel or abiraterone 
earlier in the treatment paradigm,” Dr. 
Milowsky said. In the absence of ran-
domized data comparing the addition 
of docetaxel versus abiraterone to ADT 
in men with non-castrate metastatic 
disease, “additional variables including 
patient comorbidities, toxicity, quality-
of-life considerations, and drug avail-
ability and cost will ultimately need to 
be taken into consideration,” the ASCO 
guideline said.

Why Now?
ASCO’s Expert Panel “might not have 

made the choice to update by adding 

the additional therapy if it had been an-
other chemotherapy agent,” Dr. Morris 
said. “But to have both a cytotoxic op-
tion and a noncytotoxic hormonal op-
tion gives the practitioner, as well as the 
patient, great fl exibility.”

Overall health of the patient and ther-
apy costs represent important consider-
ations, Dr. Milowsky said. Abiraterone is 
an oral drug and can be diffi cult to af-
ford without third-party reimbursement. 
Generally speaking, abiraterone ther-
apy continues daily until progression, 
“which can be years,” Dr. Morris said. As 
a chemotherapy agent, docetaxel is giv-
en in six separate doses in a physician’s 
offi ce, so patients do not typically pay 
out of pocket.

“In terms of affordability, if insurers 
do not pay for abiraterone, that’s a po-
tential signifi cant fi nancial stressor that’s 
placed on the patient in addition to their 
diagnosis and need for treatment,” Dr. 
Milowsky said. “Whereas with docetaxel, 
cost may be less of an issue.” 

Dr. Morris added that on February 7, 
the U.S. Food and Drug Administration 
approved the use of abiraterone with 
prednisone for metastatic high-risk, 
non-castrate (or castration-sensitive) 
prostate cancer.8 This approval may help 
with reimbursement issues.

See New ASCO Guideline, Page 20B
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trial development and will not impact 
current practice for several years. 

OX-40 is a T-cell activator that can 
inhibit T regulatory cell function and 
decrease immunosuppression within 
the tumor microenvironment.22 When 
combined with checkpoint inhibition 
via CTLA-4 or PD-1 blockade, the combi-
nation can potentially further augment 
the effector T-cell response and make 
the tumor microenvironment more 
amenable to direct killing by effector T 
cells.1 A phase I dose-escalation study of 
BMS-986178 demonstrated that combi-
nation OX-40 therapy with nivolumab 
had a similar safety profi le to nivolumab 
monotherapy, with only one out of 39 
patients experiencing grade 3 or higher 
treatment-related adverse events.23 

Similarly, CD27 is an activating re-
ceptor of the TNF-receptor superfamily 
that may be combined with immuno-
oncology therapy to increase T-cell co-
stimulation.24 Varlilumab, a fully hu-
manized IgG1 monoclonal antibody, is 
a CD27 agonist with good demonstrated 
tolerability in other tumor sites that is 
being studied in the early-phase set-
ting in lung cancer (NCT02543645 and 
NCT01460134). CD40 is an upstream 
regulator of T-cell activation, simulating 
both adaptive and innate immunity. Im-
munotherapy and CD40 agonist combi-
nations are under phase I evaluation in 
multiple tumor sites including NSCLC 
(NCT02477826). Other coinhibitory 
compounds in early-phase development 
include CSF-1/CSF-1R inhibitors that 
suppress M2 tumor-associated macro-
phages25 and monoclonal antibodies 
against B7-H3 (CD276) to enhance an-
titumor effector T-cell function.26 Other 
combination therapies that have dem-
onstrated promising preclinical results 
and that are being tested in early-phase 
trials include T-cell cosignaling cell sur-
face enzyme CD73; CD73 byproduct ad-
enosine; LAG; anti-TIM3; inhibition of 
the JAK/STAT pathway; and IL-2, IL-10, 
and IL-15 agonists.27,28

Immunotherapy and Targeted 
Therapy Combinations

Immunotherapy is also being explored 
in conjunction with other targeted 
therapies in patients without oncogene-
addicted mutations, including combi-
nations with DNA repair agents such as 
PARP inhibitors (NCT02484404), small-
molecule tyrosine-kinase inhibitors 
(TKIs; NCT02954991), anti-VEGF recep-
tor antibodies (NCT02681549), PI3K in-
hibitors (NCT02637531, NCT02646748, 
NCT03257722, and NCT02535286), 
anti-IDO antibodies such as epacadostat 
(NCT03322540, NCT03322566, and 
NCT03348904), HDAC inhibitors 
(NCT02805660, NCT02437136, and 
NCT02635061), and MEK inhibitors 
(NCT03299088). 

The most promising result thus far is 
the combination of immunotherapy and 
VEGFR inhibitors, the rationale for which 
is the potential of preventing tumor cells 
from developing resistance mechanisms 
to immunotherapy. These combinations 
demonstrated an objective response 
rate of 45% to 52% in a phase I trial of 

nivolumab with the small-molecule in-
hibitors sunitinib or pazopanib in meta-
static renal cell carcinoma, and are now 
being explored in multiple large phase 
III clinical trials in renal cell carcinoma 
(CheckMate-016 [NCT01472081]). This 
led to the development and design of 
the MRTX-500 study, a phase II, open-
label study in NSCLC with nivolumab 
in combination with either of two mul-
titargeted TKIs, glesatinib and sitrava-
tinib, and an HDAC inhibitor mocetino-
stat (NCT02954991). 

Expression of indoleamine 2,3-
dioxygenase (IDO) may be an impor-
tant mechanism inhibiting antitumor 
cell-mediated immune responses. Anti-
IDO inhibitors have also demonstrated 
early-phase activity in combination with 
nivolumab or pembrolizumab, with ob-
jective response rates of 35%.29 Multiple 
phase III trials are ongoing evaluat-
ing epacadostat in combination with a 
PD-1/PD-L1 inhibitor (NCT03322540, 
NCT03322566, and NCT03348904). 

NSCLC: With Targetable Mutations 
(ALK/EGFR) 

In trials of single-agent immuno-
therapy versus docetaxel, the improve-
ment in OS for immunotherapy was 
not observed in patients with tumors 
containing targetable oncogenic driver 
mutations such as EGFR mutations or 
ALK translocations.30,31 Preliminary ear-
ly-phase and retrospective studies do 
not demonstrate a great response de-
spite high PD-L1 staining in subpopu-
lations. However, it is posited that TKIs 
may both result in rapid tumor control 
as well as the release of tumor antigens 
for T-cell recognition, which would then 
potentiate immunotherapy activity.32 
Current studies are therefore ongoing 
combining targeted therapies and im-
munotherapy in patients who are ALK 
positive (NCT02511184, NCT02584634, 
NCT02393625, NCT02013219, and 
NCT02898116), in EGFR-positive 
disease (NCT02143466), or either 
(NCT01998126). 

TATTON is a multi-arm phase I trial for 
patients with EGFR-mutated advanced 
NSCLC who have progressed after fi rst-
line EGFR-TKI (NCT02143466). The com-
bination of osimertinib and durvalumab 
was terminated early due to a signifi cant 
increase in pulmonary toxicity in 26% of 
patients who were EGFR-TKI pretreated 
and 64% of patients who were treatment 
naive.33 This also halted recruitment 
into CAURAL, a phase III trial initially 
designed to assess osimertinib alone or 
in combination with durvalumab in pa-
tients who were advanced EGFR T790M–
mutation positive (NCT02454933). 

Although no pneumonitis was re-
ported, preliminary results of the phase I 
trial examining erlotinib in combination 
with atezolizumab in advanced NSCLC 
also showed that the combination ther-
apy resulted in a signifi cant increase in 
adverse events without improving the 
objective response rate or OS achieved 
with TKI monotherapy.34 

Given the concerns regarding increased 
toxicity, along with the lack of signal of 
improved effi cacy, targeted therapies in 
combination with immunotherapy are 
not ready for routine clinical use. Further 
research is required in this area. 

Conclusions
The fi eld of immunotherapy in 

NSCLC is rapidly changing. New data 
are expected in 2018 that will hopefully 
clarify the role of immunotherapy/im-
munotherapy combinations, as well as 
immunotherapy/chemotherapy combi-
nations. However, many questions re-
main that will not be answered by these 
trials. There are biologic hypotheses sup-
porting the concurrent administration 
of immunotherapy plus radiation that 
are beginning to be explored.35 Multiple 
questions exist about this, including 
timing and dose of radiation necessary 
to enhance the immune response. There 
is still much debate about predictive bio-
markers for benefi t from immunother-
apy. PD-L1 expression is an imperfect 
biomarker. Trials with nivolumab are 
focussing on tumor mutation burden 
as a predictive biomarker. The recent 
IMpower150 trial explored a T effector 
cell–gene expression panel as a predic-
tive biomarker. Greater improvement in 
PFS was observed in patients with high 
T effector cell expression, although this 
observation remains exploratory at this 
time. Overall, though, the development 
of immunotherapy treatment options 
represents a major advance for patients 
with NSCLC. 
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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.

Eli Lilly and Company, Indianapolis, IN 46285, USA
Copyright © 2017, Eli Lilly and Company. All rights reserved.
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MD Anderson Staff Refl ect on Disaster 
Preparedness in the Wake of Hurricane Harvey

W
hen Hurricane Harvey hit 
Houston on August 25, 
2017, bringing with it up 
to 56 inches of rainfall, the 

medical staff at The University of Texas 
MD Anderson Cancer Center had to 
work quickly and tirelessly to adapt. The 
severe fl ooding in the wake of the storm 
challenged the institution in unexpected 
ways, reinforcing the need for detailed 
planning and consistent communica-
tion. Oncology professionals learned a 
great deal about hurricane preparation 
through the experience—and saw a level 
of dedication in their staff that cannot 
be overstated. 

Ride Out Team Challenges
John V. Heymach, MD, PhD,  chair of 

MD Anderson’s Department of Thoracic/
Head and Neck Medical Oncology and 
chair of ASCO’s Cancer Communica-
tions Committee, explained why MD 
Anderson needed additional help in the 
wake of the storm despite the designated 
Hurricane Ride Out Team the hospital 
had preemptively organized. 

“In accordance with our plans for nat-
ural disasters at MD Anderson, the Ride 
Out Team was supposed to spend the 
night in the hospital to handle all the 
inpatient responsibilities if necessary,” 
Dr. Heymach said. 

But MD Anderson faced an unex-
pected circumstance that developed 
during Hurricane Harvey. When it be-
gan raining heavily on August 26, the 
precipitation did not initially cause ma-
jor fl ooding. MD Anderson’s leadership 
determined the streets looked passable 
and dismissed the Ride Out Team for the 
evening.

Unfortunately that night, however, 
the rain picked up to a torrential down-

pour. “The bayous became fl ooded, the 
ground became saturated, and there was 
a rapid rise in fl ooding,” Dr. Heymach 
explained.

Due to the unexpected fl ooding, much 
of the Ride Out Team—including those 
who lived just several miles away from 
MD Anderson—were unable to return to 
the hospital the morning of August 27 
as planned. 

“That morning, I got a call from a fac-
ulty member on the Ride Out Team,” Dr. 
Heymach said. “I asked her how far she 
thought she could drive her car on her 
way in, and she told me that her car was 
fl oating down Holcombe Boulevard, the 
main street she would’ve taken to get to 
the hospital.” 

Maria E. Cabanillas, MD, an oncologic 
endocrinologist at MD Anderson, called 
the experience sobering. “The streets 
looked like rivers,” Dr. Cabanillas said. 
“Nobody anticipated how quickly they 
would fl ood.”

Adapting to Unexpected Needs
As a result of the severe fl ooding on 

the morning of August 27, MD Ander-
son suddenly found itself dangerously 
understaffed. This required those at the 
hospital to improvise, putting a new 
plan into place as quickly as possible. 
Nearby faculty and staff members like 
Dr. Cabanillas were vital to MD Ander-
son’s ability to adapt. Although she was 
not part of the Ride Out Team that MD 
Anderson had designated to remain on 
call during the storm, she lived closer to 
the hospital than many of its members 
and was therefore able to transport her-
self to the hospital when it became clear 
additional help was needed. 

When disaster respondents then made 
a small handful of high-water vehicles 
available to MD Anderson to bring in 
otherwise stranded personnel, the hos-
pital needed to swiftly prioritize which 
members of the Ride Out Team were 
most vital. There were not enough ve-
hicles to transport them all. 

Prioritizing these vehicles proved chal-
lenging because it was diffi cult to pre-
dict which staff members were the most 
needed. “In the beginning, there was a big 
emphasis on getting physicians and nurs-
es in, but we quickly realized how many 
other jobs were required to keep the insti-
tution running,” Dr. Heymach said. 

For instance, MD Anderson lacked in-
vestigational pharmacists immediately 
following the storm, which meant all 
the patients on clinical studies were un-
able to get the drugs they needed. “We 
were short on EKG technicians, the staff 
members that ran the surgical steril-
ization system, and those who ran the 
laundry and food preparation,” Dr. Hey-
mach said. 

MD Anderson had to reassess their 

priorities, ordering the high-water ve-
hicles not to focus on the hospital’s phy-
sicians and nurses, but rather the many 
other vital staff members unable to make 
it through the fl ooded streets. 

“I think the reason MD Anderson was 
able to make it through Harvey success-
fully was how adaptive and fl exible our 
staff and leadership acted,” Dr. Hey-
mach said. “The group was incredibly 
resourceful.”

Communication Challenges 
Dr. Heymach said communication—

with patients and staff alike—was ul-
timately the most vital aspect of con-
tinuing care after the disaster. Crista 
Madsen Latham, the vice president of 
strategic communications at MD Ander-
son, echoed this refl ection. “With local 
power and internet outages as well as 
travel concerns for out-of-town patients, 
we knew we needed to use as many com-
munication tools as possible to share 
accurate and timely information,” Ms. 
Latham said. 

Although MD Anderson did not ex-
perience complete cell service failure in 
Houston, Dr. Heymach said communi-
cation issues during Hurricane Harvey 
arose in other detrimental ways. Amid 
widespread panic, for instance, false in-
formation began circulating on social 
media that MD Anderson was complete-
ly submerged in water.  

“Inaccurate messages about destruc-
tive fl ooding caught on like wildfi re on 
Twitter, and MD Anderson began to re-
ceive a high volume of calls about it,” 
Dr. Heymach said.

Anxiety caused by the misinforma-
tion prevented many patients in need of 
care from coming into the hospital, and 
MD Anderson quickly learned the im-
portance of communicating frequently 
and directly through a variety of media 
channels. Staff members had to tweet, 
post, and consistently announce that 
the hospital was not, in fact, submerged 

Dr. Maria Cabanillas (pictured) had to 
paddle a kayak through the streets of 
Houston to get to her sister’s h ome. 

See Disaster Preparedness, Page 16B

ASCO Launches a Pilot Course on Cervical Cancer 
in Nepal Based on Resource-Stratifi ed Guidelines

A
SCO’s recent release of resource-
stratifi ed guidelines for the pre-
vention and treatment of inva-
sive cervical cancer has provided 

valuable guidance to low- and middle- 
income countries (LMICs), where ap-
proximately 85% of cervical cancer cases 
occur.1 It is expected that, by 2030, 95% 
of deaths due to cervical cancer will oc-
cur in LMICs.2

In an effort to further facilitate knowl-
edge transfer between oncology experts 
from the United States and their col-
leagues in LMICs, ASCO is launching a pi-
lot course in Nepal based on resource-strat-
ifi ed guidelines—the Multidisciplinary 
Cancer Management Course (MCMC) in 
Cervical Cancer . This 3-day course, sched-
uled to take place during the fi rst week of 
November  at Bhaktapur Cancer Hospital, 
in Nepal, will bring together American 
and Nepali clinicians and experts from a 

range of disciplines including gynecolog-
ic oncology, radiation oncology, surgery, 
palliative care, and nursing, with a com-
mon goal—to improve the quality of cer-
vical cancer care services. 

In an interview with the ASCO Daily 
News, course organizers Linus T. Ch-
uang, MD, MPH, of Western Connecti-
cut Health Network and Icahn School of 
Medicine at Mt. Sinai, and Eliza Shrestha, 

MD, PhD, of Bhaktapur Cancer Hospital, 
discussed the motivation behind this in-
centive as well as long-term implications 
of the course on the prevention and 
treatment of cervical cancer in Nepal.

Overcoming Challenges 
Through Knowledge Transfer
Q: Why is it important to have the 
MCMC in Cervical Cancer course in 
Nepal? 
Dr. Shrestha: Cervical cancer is the 
most serious type of cancer in women; it 
is associated with death rates exceeding 
that of breast cancer. Most women af-
fected by cervical cancer are between age 
30 and 60 and present with advanced-
stage disease at diagnosis, which makes 
treatment challenging. 

In the scope of this course, we will be 
looking for practical suggestions and 

A village in the Annapurna area of Nepal. Access to cancer care in rural areas such as this 
one can be challenging for patients.

See Cervical Cancer in Nepal, Page 20B



ASCO DAILY NEWS  •  MONDAY, JUNE 4, 2018 am.asco.org/dnB 14  

2018 ASCO-SITC Clinical Immuno-Oncology Symposium Highlights 

T
he 2018 ASCO-SITC Clinical 
Immuno-Oncology Symposium 
featured intensive conversation 
and forward-looking, comprehen-

sive presentations. Attendees heard dis-
cussions of everything from incorpora-
tion of approved immunotherapies into 
clinical practice to clinical trial design 
and emerging targets.

Read on for a summary of some of the 
top research presented at the meeting, 
which refl ects the important themes and 
most pressing issues that face the fi eld of 
immuno-oncology.

New Approaches
As the fi eld of immuno-oncology has 

matured, attention has turned toward 
combination therapies, as well as some 
novel targets, to improve outcomes and 
expand into settings that, so far, have 
proven diffi cult to treat with immune 
checkpoint inhibitors. Abstracts that 
covered early-phase trials in these new 
areas included the following:

 ■ Results of one phase I study showed 
that multisite stereotactic body radio-
therapy (SBRT), administered before 
treatment with pembrolizumab, can 
improve outcomes in patients with 
advanced solid tumors and multiple 
metastatic sites (Abstract 20). The trial 
included 79 patients, and the objec-
tive response rate was 13.5%. There 

were some abscopal (out of fi eld) 
responses, with a reduction in lesion 
size even among nonirradiated le-
sions. Six dose-limiting toxicities were 
observed, but no SBRT dose reduc-
tions were required.

 ■ A phase I trial (Abstract 48) found 
that the combination of PARP inhibi-
tion with pamiparib (BGB-290) and 
PD-1 inhibition with tislelizumab 
(BGB-A317) was generally well toler-
ated in 49 patients with advanced 
malignancies, although there were 13 
hepatic treatment-emergent adverse 
events that prompted a change in 
study protocol toward increased 
hepatic monitoring. The combination 
approach resulted in two complete 
responses and eight partial responses, 
for an objective response rate of 20% 
and a clinical benefi t rate of 39%; the 
results support continued investiga-
tion of this combination, experts said.

 ■ A phase I trial of E7046, a novel, fi rst-
in-class agent targeting the PGE2 recep-
tor type 4, yielded promising activity 
and was well tolerated in patients with 
advanced malignancies (Abstract 49). 
The trial included 30 patients treated 
in four dose cohorts; the maximum 
tolerated dose was not reached, and 
there were no dose-limiting toxicities. 
No objective responses were seen in 
the study, but 23% of patients experi-
enced stable disease. Experts suggested 
that there is strong mechanistic ratio-
nale for this treatment approach; the 
most likely role for E7046 may involve 
combination with other therapies.

Imaging and Biomarkers of Response
Several studies aimed to fi nd biomark-

ers of response to immunotherapy, with 
varying degrees of success.

 ■ Researchers analyzed more than 
100,000 patient samples from the 
Foundation Medicine database for 
amplifi cation of CD274, which is 
present in the majority of patients 
with Hodgkin lymphoma (Abstract 

47). They found that, although 
only 0.7% of all tumor types had at 
least six copy number alterations in 
CD274, the response rate to PD-1/
PD-L1 blockade among those with 
CD274 amplifi cation was high—67%. 
Researchers concluded, therefore, that 
testing for the alteration is warranted.

 ■ Because tumor PD-L1 expression 
on immunohistochemistry (IHC) 
correlates only moderately with 
treatment outcomes, investigators 
assessed whether 18F–PD-L1 PET 
scans might offer a better marker of 
response (Abstract 139). They tested 
the hypothesis in 10 patients with 
non–small cell lung cancer and three 
with melanoma. PET imaging was 
safe and feasible, and PD-L1 expres-
sion correlated with IHC, but no clear 
correlation was observed with tumor 
response to therapy, largely because 
of the small numbers of patients. A 
prospective study will further investi-
gate the use of this tracer.

CAR T Cells: Taking the Next Steps
The promise of CAR T-cell therapy has 

recently begun to be realized, with two 
U.S. Food and Drug Administration ap-
provals of this approach in 2017. Several 
Oral Abstract Session presentations cov-
ered recent trials of CAR T-cell therapy 
and laboratory studies on how to improve 
the approach and expand its indications.

 ■ The TRANSCEND NHL 001 study (Ab-
stract 120) included 140 patients with 
poor-prognosis relapsed or refractory 
non-Hodgkin lymphoma, 108 of 
whom were treated with varying dos-
es of JCAR017 (lisocabtagene maraleu-
cel, or liso-cel), a CD19-directed CAR 
T-cell therapy. The therapy yielded a 
high objective response rate of 74%; 
52% of patients experienced complete 
responses, and overall survival results 
compared well to existing therapies. 
Rates of cytokine release syndrome 
and neurotoxicity were generally low, 
at 35% and 19%, respectively.

 ■ In a second Oral Abstract Session, 
results of an analysis of patient 
characteristics and biomarkers that 
correlate with outcome in the TRAN-
SCEND NHL 001 trial were reported 
(Abstract 122). Patients with higher 
baseline tumor burden and higher 
baseline lactate dehydrogenase levels 
were more likely to develop cytokine 
release syndrome. Those patients with 
higher tumor burden also had higher 
CAR T-cell expansion. Interestingly, 
higher baseline markers of infl am-
mation and higher cytokine levels, 
as well as higher tumor burden, were 
associated with a lower likelihood of 
having a durable response to therapy. 
There may be a therapeutic window, 
in which an optimized level of CAR 
T-cell expansion improves effi cacy 
while lowering toxicity.

 ■ A laboratory study found that a novel 
approach to CAR T-cell therapy that 
uses a trivalent, so-called TriCAR, 
could mitigate CD19− relapse in acute 
lymphoblastic leukemia (Abstract 
121). The researchers created a CAR 
T-cell product that expresses CD19, 
CD20, and CD22 on a single cell. 
They showed that this TriCAR 

Dr. Stephen Gottschalk discusses 
Abstract 120.

Dr. Jeffrey Lemons presents Abstract 20.

See Clinical Immuno-Oncology Symposium, Page 15B

2012 Plenary Session Led to Changes in 
Treatment of Indolent Lymphoma

T
he StiL NHL1 trial  results pre-
sented during the 2012 ASCO 
Annual Meeting Plenary Ses-
sion (Abstract 3) led to changes 

in treatment guidelines worldwide for 
indolent lymphoma. The trial demon-
strated that bendamustine plus ritux-
imab (BR) more than doubled median 
progression-free survival (PFS) com-
pared with the standard R-CHOP regi-
men (rituximab, cyclophosphamide, 
doxorubicin, vincristine, and predni-
sone) when used as fi rst-line therapy 
in patients with previously untreated 
indolent lymphoma and in elderly 
patients with mantle cell lymphoma 
(MCL). No difference in overall survival 
(OS) was observed in the multicenter, 
randomized, phase III trial.

The lead investigator on the trial, 

Mathias J. Rummel, MD, PhD, of the
Justus-Liebig University Hospital, in 
Germany, told the ASCO Daily News that 
the trial notably showed that the “less 
toxic treatment with BR was better in 

terms of effi cacy than the old standard 
R-CHOP in follicular lymphoma, and 
BR had considerable activity in the 
more unfavorable subentity MCL. It 
changed the treatment strategies in 

many, if not to say in most, countries 
of the world,” Dr. Rummel said.

StiL NHL1 included 549 patients who 
were randomly assigned to one of the 
two therapies for a maximum of six cy-
cles, with PFS as the primary endpoint. 
At the median follow-up of 45 months, 
median PFS more than doubled with the 
BR regimen compared with R-CHOP: 
69.5 months versus 31.2 months, re-
spectively. The PFS benefi t with BR was 
independent of age. In patients with 
normal serum lactate dehydrogenase, 
PFS was signifi cantly prolonged with 
BR compared with R-CHOP (p = 0.001); 
in the elevated lactate dehydrogenase 
group, PFS numerically, but not signifi -
cantly, increased with BR compared with 
R-CHOP (p = 0.118). The trial results 
were subsequently published in Lancet.1 

Nine-Year Results in 2017
The 9-year updated results of the StiL 

NHL1 study were published in 2017.2 
The analysis of the results found that BR 

See Treatment of Indolent Lymphoma, Page 30B

Attendees listen to data presented during 
the 2012 ASCO Annual Meeting Plenary 
Session, which changed the treatment of 
indolent lymphoma. 
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approach is a more effi cient than stan-
dard CD19-targeting CAR T cells as a 
killer of targeted acute lymphoblastic 
leukemia cells. It remains to be seen 
whether the approach can be trans-
lated out of the lab and whether it 
will be most effective when combined 
with other treatment modalities.

Responders and Nonresponders
Another ongoing effort in the fi eld of 

immuno-oncology aims to shed light on 
why certain cancers respond well to avail-
able therapies but others do not. Several 
studies were presented to offer explana-
tions for immunotherapy responsiveness 
and, perhaps, ways to select patients who 
may derive the most benefi t.

 ■ A gene signature study (Abstract 103) 
found that 17% of patients with 
prostate cancer were in a subset clas-
sifi ed as “metastatic immune.” This 
cluster of patients has a high risk of 
developing metastatic disease but also 
presents with targetable immune biol-
ogy. However, prostate cancer has so 
far been largely resistant to treatment 
with immune checkpoint inhibition. 
These patients have consistent up-
regulation of the expression of PD-L1, 
CTLA-4, and other immune targets.

 ■ Clear cell renal cell carcinoma gener-
ally responds well to immunotherapy 
despite a lower mutational burden 
than other malignancies that are 
receptive to available agents. A new 
study (Abstract 104) suggests that 
expression of endogenous retroviruses 
(ERVs) could explain this discrep-
ancy. Researchers found that high 
ERV expression was associated with 
increased expression of T-cell markers 
and immune checkpoint genes, and 
analysis of a small cohort of patients 
with metastatic clear cell renal cell 
carcinoma found that expression of 
a particular ERV was signifi cantly 
higher among responders to single-
agent immune checkpoint therapy 
than among nonresponders.

 ■ It is known that some tumor intrinsic 
factors, including MHC-II expression, 
can predict response to anti–PD-1 
therapy. By using RNA-seq, IHC, and 
quantitative immunofl uorescence, 
researchers analyzed several tumor 
types to characterize major histo-
compatibility complex II (MHC-II)–
positive tumors (Abstract 180). They 
identifi ed unique infl ammatory sig-

natures and found that these tumors 
may circumvent antitumor immunity 
through recruitment of MHC-II–sup-
pressive tumor-infi ltrating lympho-
cytes. MHC-II may be a useful marker 
to stratify patients into groups that 
would respond better to anti–PD-1 
therapy, anti-LAG3 therapy, or combi-
nations of treatments.

Keynote Lectures
Several keynote lectures also explored 

the signifi cant progress and outstand-
ing questions in the fi eld of immuno-
oncology.

“For a number of patients, [immuno-
therapy] has been life changing,” said 
Jeffrey Bluestone, PhD, of the Parker In-
stitute for Cancer Immunotherapy and 
the University of California, San Francis-
co, during his lecture. “But I think it is 
fair to say that in spite of this enormous 
progress … many of these drugs are not 
fully curative. Many patients either do 
not respond to the drugs or have relaps-
es at some point.”

To address these issues, researchers 
around the world are now studying vari-
ous combinations of immunotherapy 
agents, in various sequences, with both 
existing and novel agents. According to 
Dr. Bluestone, more than 1,500 such tri-
als are now under way, so there is a need 
for more than 150,000 patients. “Rather 
than just throwing spaghetti against the 
wall and hoping something sticks, we 
need to do it in a smart way … so that 
the combinations we choose are based 
on science,” he said.

In another keynote lecture, Luis A. 
Diaz Jr., MD, of Memorial Sloan Ketter-
ing Cancer Center, spoke about devel-
opments in immunogenetics. He noted 
that most tumor types in adults and 
children have now been sequenced, and 
the knowledge that we have gained from 
these efforts can help push the fi eld of 
immuno-oncology forward.

We now know that somatic mutation 
burden correlates with immune response 
to checkpoint blockade in most malig-
nancies, he said, and that resistance to 
checkpoint inhibition appears to be due 
to tumor intrinsic properties. Develop-
ment of strategies is ongoing to target 
specifi c mutations with immune therapy 
approaches, but many questions remain, 
including whether there are risks to tar-
geting those mutations.

Save the date for the 2019 ASCO-SITC 
Clinical Immuno-Oncology Sympo-
sium, to be held February 28 to March 2, 
in San Francisco. 

–David Levitan 

immunosym.org
1,125 people attended the 2018 meeting, 

and 236 abstracts were submitted

 

 

 

  

ATTENDEE  FEEDBACK

SCIENTIFIC  HIGHLIGHTS

732 3,007
5.9 million

During the 2018 meeting, users sent tweets with the 

hashtag #ImmunoOnc18, which garnered 
potential 
impressions.
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“Excellent review 

of current and 

future immuno- 

oncology therapy 

and underlying 

basic science.”  

“I very much appreciated 

that all sessions were 

plenary—such that 

everyone was together at 

the same time. The meeting 

had a solid direction/focus, 

which was great!”

“This meeting is really 

of high standard.”

Every clinician responding 
to the survey will make at least 

one practice change as a result of 
attending the meeting.

SBRT Could Augment Anti–PD-1 Therapy in 
Patients With Metastatic Disease
Treatment with multisite SBRT prior to pembrolizumab treatment may help 
improve outcomes in patients with advanced solid tumors and multiple metastatic 
sites, according to a phase I study. The treatment was generally well tolerated, 
and abscopal responses were seen, suggesting further study is warranted for this 
treatment paradigm (Abstract 20).

PGE Inhibitor Shows Some Activity in
Advanced Malignancies in Phase I Study
A first-in-class agent known as E7046 that inhibits the PGE2-receptor type 4 was 
well tolerated and showed promising clinical activity, especially regarding its 
potential for combination therapy, in a phase I trial of patients with advanced 
malignancies (Abstract 49).

100%
of attendees responding to the survey agreed that 

“

“

the meeting was based on the best available evidence.

More than 1,100 attendees gathered in San 
Francisco for the second annual ASCO-SITC 
Clinical Immuno-Oncology Symposium.

Clinical Immuno-Oncology 
Symposium
Continued from page 14B
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IV NEPA phase 3b Clinical trial

Now enrolling

IV NEPA (fosnetupitant 235mg/palonosetron 0.25mg)  
in the prevention of chemotherapy-induced nausea and vomiting:
A multicenter, randomized, double-blind, double-dummy, active-controlled, parallel group  
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oral NEPA (netupitant 300mg/palonosetron 0.5mg, Akynzeo®) for the prevention of  
chemotherapy-induced nausea and vomiting in initial and repeated cycles of anthracycline-
cyclophosphamide (AC) chemotherapy (CT) in women with breast cancer.

Key Inclusion criteria:
• Adult patients with breast cancer      • Naïve to moderately or highly emetogenic CT

For additional information regarding the trial, or if you are interested in  
becoming an investigator contact us at: cyclamen-study@helsinn.com 

NEPA IV in an AC patient population for CINV has not been approved for  
commercial use by FDA or any other regulatory authority in any part of the world.

https://clinicaltrials.
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in water, and that it was still accepting 
patients on an emergency basis.

“Team members monitoring social 
media had to respond directly to misin-
formation about fl ooding in our build-
ings and then also reach out to media 
outlets to correct information,” Ms. 
Latham said. “As soon as possible, we 
shared photos to show our buildings 
were dry and that patients and staff were 
safe.”

The team 
members tasked 
with respond-
ing to inquiries 
over the phone 
and on social 
media played 
a vital role in 
MD Anderson’s 
communica-
tion tactics in 
the wake of 
the storm. “A 
team of only 
30 employees 
answered near-
ly 8,500 calls 
from patients 
and family 
members dur-
ing the storm,” 
Ms. Latham 
said. “Our so-
cial media 

team worked round-the-clock shifts. On 
Facebook, our posts during the storm 
reached 2.2 million people and were 
shared nearly 18,000 times, and on Twit-
ter, we saw 1.5 million impressions and 
3,000 retweets.”

Electronic Medical Records Prove Key
The accessibility of electronic medical 

records (EMRs) also played a signifi cant 
role in MD Anderson’s ability to treat 
patients after Hurricane Harvey. Early 
in his career, Dr. Heymach treated many 
patients from New Orleans who were 
transported to Houston after 2005’s Hur-
ricane Katrina. He recalled how diffi cult 
it was to treat patients who “knew they 
had cancer but could not give any ad-
ditional details about the primary site, 
what chemotherapy they were getting, 
or their medical history.” 

Because the patients arriving from 
New Orleans over a decade ago did not 
have access to medical records—and 
their physical records were destroyed by 
the storm—oncologists at MD Anderson 
had to start from scratch diagnosing and 
treating them. But luckily when Harvey 
hit Houston, Dr. Heymach said it was 
the use of EMRs that safeguarded MD 
Anderson from repeating this scramble. 
The EMRs also made it possible for phy-
sicians who were unable to get to the 
hospital to continue monitoring pa-
tients remotely.

Lessons Learned From Harvey 
Certain preparatory measures prior to 

a storm might seem obvious—securing 
back up sources of power and reinforc-
ing ground fl oors of buildings, for in-
stance. But MD Anderson’s experience in 
the wake of Hurricane Harvey illustrated 
how providers must take less obvious 
measures as well, particularly in regard 
to staffi ng and communication needs.

 “Communication is absolutely criti-
cal as an organization moves into the re-
covery phase following a weather-related 
event,” Ms. Latham said, adding that 
hosting feedback sessions with various 
audiences several weeks after the storm 
helped the MD Anderson’s communica-
tions team pinpoint areas of improve-
ment. “There’s always something to 
learn from after an emergency,” she said. 
“Hearing about the issues and concerns 
[patients and staff] faced during the storm 

was a powerful tool—as well as a reminder 
of the importance of our work.”

Dr. Heymach echoed this need for 
strategic communication, adding the 
suggestion that institutions should en-
sure human resources in less obvious ar-
eas. “Going forward, MD Anderson has 
decided to broaden the Ride Out Team 
Plans, making sure to take into account 
other staff members like EKG technicians 
and ensure that there is always dedicated 
night coverage, regardless of the appar-
ent severity of the storm’s conditions.” 

For more information on preparing for 
natural disasters in oncology, visit asco.
org/resources-disaster-assistance or at-
tend the Education Session “Cancer Care 
for Displaced Populations: Confl ict and 
Natural Disasters” on June 4. 

–Caroline Hopkins 

Disaster Preparedness
Continued from page 13B

Dr. John V. Heymach

Dr. Maria E. Cabanillas

Flooded streets of Houston after Hurricane Harvey.
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Lung Cancer in Latin America Revisited: From Panama to Argentina

Gilberto de Lima Lopes Jr., MD, MBA, FAMS

T
he joys of jet lag and working in 
different time zones: as the sun 
rose at 6 AM, I felt like it was 9 
AM. With nearly 3 hours to spare 

before the conference started, I went for 
a run. Crossing the threshold for the 
beach and leaving behind the resort, I 
was rewarded with a sight of Playa Bo-
nita—the pretty beach. The sound of the 
surf mildly breaking and rolling into the 
coarse sand, peppered with seashells and 
even a few scattered starfi sh, unusual so 
close to an urban center these days, al-
most made me think I was here on holi-
day. At the fi rst bend, as I looked out to 
the ocean for a moment, I had déjà vu 
and my mind fl oated back to my former 
life in Singapore. However, the scores 
of cargo ships slowly making their way 
through the Pacifi c were actually headed 
to the canal, for I was in Panama for the 
2016 International Association for the 
Study of Lung Cancer (IASLC)’s Latin 
America Conference on Lung Cancer.

Still running on the beach, once I 
steadied my bearings, landing with my 
whole sole rather than just the heels 
and stopped sinking into the compacted 
sand and scaring the locals (crabs run-
ning into their holes), I went back to au-
topilot and started thinking of the week 
ahead.

Colleagues from around the region 
and the globe were in Panama to dis-
cuss lung cancer, the deadliest malig-
nancy worldwide, particularly for Latin 
America. The rising incidence poses sig-
nifi cant challenges for the region, which 
struggles with limited resources to meet 
the health care needs of its low- and 
middle-income populations. Although 
tobacco control has been exemplary in 
some countries in Latin America, health 
care decision-makers and policymakers 
in government, social, and private sec-
tors are still relatively unaware of the 
pressing need to implement effective 
strategies for the prevention, screening, 
diagnosis, and treatment of lung cancer. 
The region has also been slow in adopt-
ing molecularly based therapies in the 
treatment of advanced disease. Testing 
for EGFR mutations and ALK rearrange-
ments are the exception rather than the 
rule, and access to targeted agents such 

as monoclonal antibodies and tyrosine-
kinase inhibitors is problematic. In a re-
cent paper, we reviewed the current situ-
ation in the control and management 
of lung cancer in Latin America, hoping 
that this initiative will help physicians, 
patient support and advocacy groups, 
industry, governments, and other stake-
holders face this epidemic.1

By 2030, the number of deaths due to 
lung cancer is expected to almost double 
for Latin American women and increase 
by 50% for men.1 Despite strong action 
against tobacco—such as legislation re-
stricting sales and advertising, increased 
taxation, establishing smoke-free in-
doors public policies, education cam-
paigns, public control programs to pre-
vent teenage and young adult smoking, 
and therapeutic programs to increase 
quitting—the epidemiologic impact of 
lung cancer is still high and rising. There 
is particular concern in low-income pop-
ulations in which smoking is still highly 
prevalent and more commonly so, as 
well as associated with a heavy econom-
ic burden. Cigarettes can represent be-
tween 25% and 40% of all expenditures 
of low-income families and individuals 
in the region.

In Latin America and low- and mid-
dle-income countries around the world, 
most governments and health systems 
have evolved to address infectious dis-
eases and maternal-child health, for a 
long time ignoring the demographic 
transition and the signifi cant increase 
in the incidence of chronic noncommu-
nicable diseases, including lung cancer. 
Early detection programs are usually 
absent and, when available, are often 
ineffective and restricted to the private 
sector and wealthier segments of the 
population. Therefore, cancers are com-
monly diagnosed at later stages with 
correspondingly high mortality and suf-
fering. Treatment for late-stage cancers 
most commonly takes place in public 
hospitals that have limited resources 
because of poor funding and oversized 
demand for services. As a result, often 
health care institutions can only pro-
vide a bare minimum of activities that 
cannot keep up with an overwhelming 
load, compromising results. Many coun-
tries also lack basic cancer planning 
tools such as population-based cancer 
registries, up-to-date clinical guidelines, 
and consistent coverage and provision 
of care.

Older chemotherapy agents that are 
available as generics are commonly used, 

such as cisplatin and carboplatin, gem-
citabine, and taxanes, but there is lim-
ited access to molecular testing, modern 
staging procedures, and targeted agents 
and immunotherapy. Approximately 
25% of patients in Latin America and 
Hispanic patients in the United States 
have EGFR-activating mutations, a high-
er prevalence than in white patients in 
North America and Europe, making the 
lack of availability of targeted agents an 
even bigger failure.2,3

Economics and Civil Action
A handful of miles away from my con-

ference hotel is the Bridge of the Ameri-
cas, a feat of engineering tall enough 
to allow the New Panamax ships, le-
viathans of global trade measuring 3.5 
times the length of a football fi eld, to 
pass underneath it on their way to the 
new canal locks. Beyond the bridge 
lies Panama City, Central America’s re-
sponse to Singapore and Hong Kong. 
As Steve Forbes wrote in 2016, mention 
Panama and the fi rst thing to come to 
mind might be “papers” and money 
laundering,4 but the country’s sustained 
GDP growth in the last decade makes 
this the unsung success story in a region 
that has been plagued by setbacks in re-
cent years. Through efforts in transpar-
ency (the Organisation for Economic 
Co-operation and Development recent-
ly removed Panama from its list of tax 
havens5) and business-friendly policies 
such as a low-tax envi-
ronment, decreased 
bureaucracy, and 
welcoming for-
eigners and their 
investments, the 
country is well 
poised to contin-
ue growing and to 
become a model for 
many in Latin America. 
This brings hope that with 
continued development, the region will 
be able to double down on its efforts 
against lung cancer.

Civil society action is increasingly 
common in low- and middle-income 
countries. In Mexico and Brazil, among 
others, advocacy activities through non-
government organizations have started 
to develop networks of cancer survivors 
that help provide emotional and practi-
cal support. Additionally, together with 
professional societies and other stake-
holders, they have started to lobby gov-
ernments for action, including access 
to diagnostic tests and treatments for 
cancer.6 Moreover, many individuals in 
Brazil and Colombia sue their govern-
ments to gain access to more expensive 
treatments that are otherwise available 
only to privately insured citizens.7 Most 
patients who sue the state in these two 
countries win their cases. However, these 
are usually individuals who are wealthy 
enough to hire lawyers, compounding 
the inequity that already exists in health 
systems in the region. 

Critics have also argued that if public 
providers included these medications, 
governments could negotiate better 
prices with pharmaceutical companies 

through price discrimination, volume-
based agreements, and joint or consor-
tium-based purchasing. As an example, 
Brazil recently teamed up with Paraguay, 
Argentina, and Uruguay so that those 
countries could benefi t from the 80% to 
90% discounts it obtained for hepatitis 
C medications, bringing costs per treat-
ment down from nearly $100,000 to less 
than $10,000.8

The Cost of Treatment
For patients who do not have targe-

table molecular alterations, immune 
checkpoint inhibitors targeting the 
PD-1/PD-L1 axis bring new hope of lon-
ger disease control and survival. This, 
however, has come at a very high cost. 
One of the papers we presented in Pana-
ma (and later published in Annals of On-
cology) calculated that the cost of treat-
ing all potentially eligible patients with 
non–small cell lung cancer in the sec-
ond-line setting in Brazil would amount 
to $173 million, approximately 20% of 
all current expenses in cancer drugs in 
the country.9,10 Blatantly unaffordable, 
these results are due to the nearly equal 
price of the drug in Brazil and the Unit-
ed States and other upper-income coun-
tries. For now, the medication is only 
available to the 25% of Brazilians who 
have private medical insurance.11

We also showed that, as imperfect as it 
is, PD-L1 expression could help rational-
ize treatment and expenses through the 

selection of patients most likely to bene-
fi t from these drugs. We calculated that, 
if only patients with 50% or greater ex-
pression were treated, the cost of giving 
pembrolizumab to all eligible patients 
would be $43 million (still unaffordable, 
but 75% lower and a good place to start 
price negotiations).

Fast forward a year and a half, and I 
again found myself running, this time 
in California in February 2018. A couple 
of miles north of Santa Monica, on one 
of the hills over the Pacifi c Coast High-
way, I gazed at an old oak tree that stood 
tall, alone. At the beach, scores of surf-
ers tried their luck in the short surf and 
slightly above freezing waters. Again, I 
was running to fi ght jet lag after getting 
up at the local 2:00 AM, my usual East 
Coast waking hour. 

Attending the IASLC 18th Lung 
Cancer Targeted Therapies Meeting, at 
which my colleagues and I presented a 
large number of ongoing trials that are 
likely to set new standard therapies, 
bringing hope to patients who can af-
ford them, made me think of Latin 
America once more. In August 2018, 
lung cancer physicians, researchers, and 
advocates will meet again at the IASLC 

 ■ By 2030, the number of deaths due to lung cancer is expected to almost dou-
ble for Latin American women and increase by 50% for Latin American men.

 ■ Approximately 25% of patients in Latin America and Hispanic patients in the 
United States have EGFR-activating mutations, a higher prevalence than in 
white patients in North America and Europe, making the lack of availability of 
targeted agents an even bigger failure.

 ■ For patients who do not have targetable molecular alterations, immune 
checkpoint inhibitors targeting the PD-1/PD-L1 axis bring new hope of longer 
disease control and survival, but at a very high cost.
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clinical guidance on how to improve 
cervical cancer care services for women 
in Nepal.

Q: What challenges do clinicians 
treating patients with cervical cancer 
in Nepal face?  
Dr. Shrestha: Currently, Nepal has only 
fi ve cancer treatment centers. Bhaktapur 
Cancer Hospital, located in Kathmandu, 
is treating 120 patients with cancer a day 
with one cobalt machine. Most of these 
patients are diagnosed at an advanced 
stage when chemotherapy and radiation 
are the only suitable treatment modali-
ties. However, because of the scarcity of 
radiotherapy equipment in the coun-
try, patients often face wait times of 3 
months or longer before starting treat-
ment. In addition, many women who 
live in rural areas are unable to travel to 
the cities for ra-
diation therapy, 
which results in 
higher mortal-
ity rates.

Besides the 
lack of equip-
ment, the other 
main obstacle 
is a shortage of 
human resourc-
es—there are 
currently fewer 
than 10 gynecologic oncologists prac-
ticing in the country. Because of this, 
women in rural areas often don’t receive 
proper diagnosis and treatment. Even in 
cancer centers, the majority of patients 
who present with advanced disease do 
not receive proper cancer treatment. 

The knowledge transfer that will take 
place in the scope of the course will help 
physicians in Nepal provide suitable and 
timely treatment to patients with can-
cer that is in accordance with the latest 
resource-stratifi ed guidelines.

Improving Prevention Efforts in Nepal
Q: In what ways do you expect the 
MCMC in Cervical Cancer course to 
support current gynecologic cancer 
prevention efforts in Nepal? 
Dr. Shrestha: Nepal has no gyneco-
logic cancer prevention programs in 
place. Cervical cancer centers are trying 

their best by holding regular pap smear 
camps in rural areas; however, because of 
the lack of education and shame associ-
ated with this disease, women often do 
not submit to testing. Once diagnosed, 
they have to travel long distances to re-
ceive radiation therapy, which is fi nan-
cially draining. Because Nepal does not 
offer any type of government-sponsored 
health insurance, patients with cancer 
have to pay for treatment-related costs 
out of pocket. The information obtained 
from the course will help us enhance our 
cancer prevention efforts and facilitate 
early detection and treatment of cervical 
cancer.

Q: What do you expect will be the 
long-term impact of the course 
on cervical cancer prevention and 
treatment in Nepal? 
Dr. Shrestha: Since Nepal has no for-
mal gynecologic oncology training pro-
grams, practicing gynecologic oncolo-

gists have to 
go to China or 
India to receive 
training. There 
are also barriers 
associated with 
availability and 
affordability of 
cancer drugs. 
Radiation ther-
apy is available 
only at a lim-
ited number of 

cancer centers, which is another obstacle 
to obtaining timely treatment. The in-
formation obtained from the MCMC in 
Cervical Cancer course will be used to 
raise awareness of existing problems and 
to work with health policymakers and 
administrators in Nepal on improving 
prevention efforts for cervical cancer and 
removing existing barriers to treatment.

Practical Learning
Q: How does the upcoming MCMC in 
Cervical Cancer course complement 
ASCO’s commitment to improve 
cancer care around the world and, 
specifi cally, in LMICs?
Dr. Chuang: ASCO International aims 
to improve cancer care through interna-
tional knowledge transfer in oncology.3

In addition to resource-stratifi ed guide-
lines, ASCO has been addressing the 
needs of LMICs by assisting with mul-

tidisciplinary team building, palliative 
care, and research skills development.4

Furthermore, the International Cancer 
Corps (ICC), which ASCO formed in 
collaboration with Health Volunteers 
Overseas (HVO) and the Society of Gy-
necologic Oncology (SGO), sends vol-
unteer members to assist with improv-
ing cancer care services in LMICs.5  At 
the moment, programs are available in 
Nepal, Vietnam, Honduras, and Bhutan. 
Courses such as the MCMC in Cervical 
Cancer represent an international, mul-
tidisciplinary approach to cancer man-
agement through education. 

Q: What are the goals and unique 
aspects of this course? 
Dr. Chuang: The goals are to provide 
recommendations for management of 
cervical cancer based on four tiers of re-
sources available in countries around the 
world. The guideline was prepared with 
a panel of international experts, includ-
ing medical oncologists, gynecologic 
oncologists, radiation oncologists, pal-
liative care specialists, health economics 
experts, and patients. It is our hope that 
the guideline will be used by practitio-
ners to treat patients with the best op-
tions available. We hope the guideline 
will be brought to the attention of the 
policymakers in Nepal with the inten-
tion to improve cervical cancer treat-
ment capabilities.

Q: How will these course objectives be 
achieved? 
Dr. Chuang: This inaugural course 
is 3 days. The fi rst day is dedicated to 

providing guidance on primary and 
secondary prevention of cervical can-
cer through vaccination and screen-
ing. Local experts are invited to present 
their in-country cancer management 
approaches and challenges. ASCO 
speakers will provide an in-depth pre-
sentation on epidemiology and natural 
history of cervical cancer. Case scenari-
os and discussion, along with case stud-
ies from countries that had successful 
implementation of these programs, will 
be highlighted.  

On the second day, ASCO experts will 
present management of invasive can-
cer based on resource settings. A tumor 
board case discussion will be included 
to illustrate options of management in 
resource-limited settings. Breakout ses-
sions will follow to discuss surgery, ra-
diation therapy, chemotherapy, and 
nursing care. The third day will focus on 
survivorship, palliative care, and man-
agement of toxicities. 

–Jasenka Piljac Žegarac, PhD
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Cervical Cancer in Nepal
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Involving the Patient
Dr. Milowsky said overall patient 

health will also be a major contributing 
factor in which therapy is recommend-
ed. Most oncologists and patients prefer 
oral medication over the potential side 
effects from chemotherapy, he said. 

“We tend to apply different criteria to 
someone who is going to get cytotoxic 
therapy over the course of 18 weeks ver-
sus adding another hormonal therapy,” 
he said.

Dr. Morris said that the disease-related 
factors that may make either of the two 
therapies more effective than the other 
are not wholly known. 

“Therefore, communication between 
the clinician and patient is critical,” Dr. 
Milowsky said. “These new guidelines 
will require time to present the options 
to patients.”

These two additional therapies can 
“substantially change the outcome of 
men who have newly diagnosed meta-
static disease,” Dr. Morris said. “It’s great 
that we now have two standards of care 
so that these decisions can be negotiated 
between the patient and the doctor.” 

–Michelle Dalton, ELS
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CARE RESOURCES

The Survivorship Compendium 
serves as a repository of tools 
and resources to enable 
oncology providers to implement 
or improve survivorship care 
within their practices. 
Downloadable generic and 
disease-specifi c survivorship 
care plan templates for health 
care professionals to use when 
providing survivorship care 
plans to patients are available 
at asco.org/survivorship. 
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Latin America Conference on Lung Can-
cer, and access and affordability will be 
high on the agenda. 

The region has come a long way since 
the 1970s, when military dictatorships 
shackled individual liberties, and the 
1980s, when the second oil crisis and 
rapidly increasing prices led to a debt 
crisis and one of the worst recorded 
recessions, which dropped hundreds 
of millions of people below the pov-
erty line from Mexico to Argentina and 
spared very few countries in between. 
Societies have become more democratic 
and governments more responsive to 
the demands of their citizens. If im-
munotherapy and targeted agents live 

up to their promise and patients truly 
benefi t from long-term disease control, 
it will be diffi cult to hold a tide of pa-
tients and advocates claiming for right-
to-treatment use of compulsory licens-
es.11 The writing is on the wall. I hope 
you join us in Argentina. 
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ASCO Guideline on Malignant Pleural Mesothelioma 
Calls for Subtyping, Clinical Trial Enrollment

A
SCO recently released a new 
Clinical Practice Guideline on 
the management of malignant 
pleural mesothelioma.1 Ma-

lignant pleural mesothelioma is a rare 
cancer that begins in the pleural lining 
surrounding the lungs and affects ap-
proximately 3,000 people each year in 
the United States.1

“This disease is diffi cult to treat, and 
because of that patients have a poor 
prognosis with a median survival of 
about 12 months,” Raffi t Hassan, MD, 
guideline co-chair, said. Dr. Hassan is 
also co-chief of the Thoracic and Gastro-
intestinal Oncology Branch at the Na-
tional Cancer Institute. 

Due to its rarity, many oncologists 
may see only one or two cases of meso-
thelioma each year. 

“Because this disease is so uncommon, 
there are very few randomized trials,” 
Hedy Lee Kindler, MD, director of the Me-
sothelioma Program at the University of 
Chicago Medicine and guideline co-chair, 
said. “This guideline is the most authori-
tative compilation of the best evidence-
based treatment algorithms for this dis-
ease that has been compiled anywhere.”

Evidence Review
To develop the guideline, ASCO con-

vened an Expert Panel  in medical oncol-
ogy, thoracic surgery, radiation oncology, 
pulmonary, pathology, imaging, and ad-
vocacy. A literature search of studies pub-
lished between 1990 and 2017 was con-
ducted. The search identifi ed 222 relevant 
studies, including systematic reviews, 
meta-analyses, randomized controlled 
trials, and prospective and retrospective 
comparative observational studies, which 
were used to inform the guideline. 

Using this evidence, the panel put 
forth more than 60 recommendations 
covering the diagnosis and staging of 
the disease, chemotherapy, surgical cy-
toreduction, and radiotherapy.

Dr. Hassan and Dr. Kindler agreed that 
one of the most important recommen-
dations in the guideline is that meso-
thelioma should be reported as epithe-
lial, sarcomatoid, or biphasic, because 

each disease 
subtype has a 
clear prognos-
tic signifi cance. 
The majority of 
patients with 
mesothelioma 
will have epi-
thelial histol-
ogy, which 
may grow 
more slowly 
and be more 
responsive to 
chemotherapy. 
According to 
Cancer.Net, be-
tween 7% and 
15% of people 
diagnosed with 
mesothelioma 
will have the 
sarcomatoid 
subtype, which 
is generally 
more resistant to treatment. Mixed or 
biphasic mesothelioma, which occurs in 
10% to 20% of patients, contains both 
epithelial and sarcomatoid types. 

“Patients with sarcomatoid histology 
have a much shorter survival than the 
other subtypes, fail to benefi t from sur-
gery, and are less likely to respond to 
systemic therapy,” the guideline states. 
“Biphasic tumors have an intermediate 
prognosis between epithelial and sarco-
matoid.”

“That means that it is essential to ob-
tain a large enough sample to differen-
tiate the pathologic subtype of the dis-
ease. The pathologist should not just call 
the diagnosis ‘malignant mesothelioma’ 
without specifying the subtype,” Dr. 
Kindler said. 

The guideline also discusses the impor-
tance of taking an optimal approach to 
mesothelioma measurement using modi-
fi ed RECIST for mesothelioma criteria. 

“Mesothelioma is a disease with very 
irregular borders that can be quite dif-
fi cult to measure reproducibly,” Dr. 
Kindler said. “The standard modifi ed RE-
CIST for mesothelioma criteria uses the 

sum of up to six sites, measured perpen-
dicular to the chest wall, to make that 
determination.”

Modifi ed RECIST for mesothelioma re-
quires calculating the sum of up to six 
measurement sites with at least 1 cm 
thickness measured perpendicular to the 
chest wall or mediastinum with no more 
than two sites on each of three CT sec-
tions separated by at least 1 cm axially.

“If done methodically, one can more 
accurately follow the disease over time,” 
Dr. Kindler said. 

Treatment
In selected patients diagnosed with 

early-stage disease, the guideline strong-
ly recommends maximal surgical cyto-
reduction. Lung-sparing options such as 
pleurectomy/decortication or extended 
pleurectomy/decortication should be 
the fi rst choice because of the decreased 
operative and long-term risk to the pa-
tient. 

However, maximal surgical cytore-
duction as a single modality treatment 
is generally insuffi cient, according to 
the guideline. Additional antineoplastic 
treatment including chemotherapy and/
or radiotherapy should be administered.

“Chemotherapy has been shown to 
improve survival and quality of life, and 
it should be offered to most patients 
with mesothelioma,” Dr. Kindler said. 
The current standard of care for malig-
nant pleural mesothelioma is peme-
trexed plus platinum. 

“Bevacizumab may also be added to 
pemetrexed-based chemotherapy and 
does improve survival in selected pa-
tients who have no contraindications to 
its use,” Dr. Kindler said.

The guideline specifi es that, “given 
the high frequency of cardiovascular 
comorbidity and hypertension among 
patients with malignant pleural meso-
thelioma, however, it is important to 
carefully select patients who might ben-
efi t from the addition of bevacizumab to 
chemotherapy.”

“In addition, retreatment with peme-
trexed-based chemotherapy may be of-
fered to patients with durable disease 

control after fi rst-line pemetrexed,” Dr. 
Kindler added. 

However, given the limited activity of 
second-line chemotherapy in patients 
with mesothelioma, it is recommended 
that enrollment into clinical trials be 
made available to all patients whose dis-
ease recurs.

“Clearly, the standard of care is not yet 
good enough,” Dr. Kindler said. 

Radiotherapy
The guideline also addresses several is-

sues related to the use of radiotherapy in 
patients with mesothelioma. 

According to Dr. Kindler, although 
these tumors often track through sites of 
intervention, prophylactic irradiation of 
intervention tracts should generally not 
be offered to prevent these recurrences. 
However, adjuvant radiation should be 
offered to patients who have resection 
of intervention tracts found to be histo-
logically positive. 

The guideline also discusses the most 
relevant and up-to-date data on adju-
vant and palliative radiation.  

Future Directions
“ASCO’s process for developing these 

guidelines is robust and incredibly thor-
ough,” Dr. Kindler said. “This guideline 
should serve as a standard for defi ning 
the treatment of malignant pleural me-
sothelioma.”

According to the guideline, there have 
been signifi cant, recent advances in un-
derstanding the biology of mesothelioma 
and identifying new targets for therapy. 

“Ongoing clinical trials suggest promis-
ing activity of several new agents in ma-
lignant pleural mesothelioma, but they 
are not suffi ciently mature to make treat-
ment recommendations,” the guideline 
states. “These include clinical trials of 
mesothelin-targeted agents as well as an-
tibodies against the immune checkpoints 
PD-1/PD-L1 and CTLA-4. Given the rar-
ity of this disease, large randomized in-
ternational clinical trials are vital to fully 
defi ne the role of novel therapeutic drugs 
for the management of patients with ma-
lignant pleural mesothelioma.” 

–Leah Lawrence
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Dr. Hedy Lee Kindler

Dr. Raffi t Hassan

PracticeNET

PracticeNET, ASCO’s 
benchmarking collaborative 
for practices in all practice 
settings, has just introduced the 
PracticeNET Benchmark Index, 
a tool that reports multiple key 
operational benchmarks in one 
view. Physician leaders and 
administrators use PracticeNET 
benchmarks like the Index to 
measure and track practice health 
and performance. Participation 
fees are waived for the fi rst year. 
For more information about 
how PracticeNET can help your 
practice, visit practice.asco.org. 
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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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There is an urgent need for more to be done in TNBC. Immunomedics 
is collaborating  with clinicians, researchers, and patients to help bring 
necessary change to this devastating disease.

Seeing is believing. Visit Booth #17011 today to see our  nal living 
mural come to life. Your contribution will also be a contribution to the 
Triple Negative Breast Cancer Foundation®. 
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Integrating Geriatric Assessment Into Care of Older Patients With Cancer

O
ncologists are increasingly recog-
nizing the importance of geriat-
ric assessment in treating older 
adults with cancer. Data have 

emerged demonstrating that geriatric as-
sessment tools, which evaluate patients’ 
physical and mental health and degree 
of social support, are feasible to use and 
can improve patient outcomes.

How to introduce geriatric assessment 
into oncology settings and make treat-
ment decisions based on the assessment 
will be covered in the Education Session, 
“Users’ Guide to Implementing and Act-
ing on Geriatric Assessment to Improve 
Care for Older Adults,” on  June 4.*

“It is my hope the session will be very 
practical so that, in 2019, we will see the 
expansion of geriatric assessment in on-
cology clinics, and many older patients 
with cancer will benefi t from proper as-
sessment and proper care,” said session 
Chair Armin Shahrokni, MD, MPH, of 
Memorial Sloan Kettering Cancer Center.

Geriatric Assessment Models
Evaluating older patients’ physical, 

mental, and social status can help predict 
the risk of chemotherapy toxicity, which 
can help clinicians and patients decide 
whether to opt for chemotherapy. Pa-
tients are evaluated based on a number of 
factors, such as whether they live alone, 
are mobile, and their level of social en-
gagement. Data also support that geriatric 
assessment can be a predictor of surgical 
complications such as a longer hospital 

stay and can help identify patients that 
could benefi t from prehabilitation.

Dr. Shahrokni will focus on two dif-
ferent models for integrating geriatric 
assessment into the cancer care contin-
uum. He will not, however, delve into a 
discussion of the various validated geri-
atric assessment tools. “We will leave it 
to the audience to pick the instrument 
of their choice,” Dr. Shahrokni said. 
“Any tool will work; the big question is 
what you are going to do with that tool.”

In the fi rst model, primary oncologists 
refer patients to an oncologist with an 
interest or expertise in geriatric medi-
cine or to a geriatrician with expertise in 
oncology for the assessment. That clini-
cian makes specifi c recommendations to 
the primary oncologist for patient care, 
such as dietary changes and appetite 
stimulants if the patient has substantial 
weight loss, but they do not usually fol-
low up with the patient. In the second 
model, older patients are referred to a 
geriatric service, typically comprising 
geriatricians, geriatric nurses, and oth-
er supportive services, which carry out 
the assessment and follow the patients 
through their treatment.

The fi rst model, which is more widely 

implemented, is more feasible because it 
does not necessarily rely on geriatric spe-
cialists, which are in short supply in the 
United States, Dr. Shahrokni said. Be-
cause there is no patient follow-up, this 
model can also be scaled up to include 
many patients.

Guiding Clinical Decisions
During her presentation, Tanya M. 

Wildes, MD, MSCI, of the Washington 
University School of Medicine in St. 

Louis, will discuss how to incorporate 
geriatric assessment into oncological de-
cision-making. Studies have found that 
comprehensive geriatric assessment im-
proved clinicians’ understanding of old-
er patients, often increasing their aware-
ness of patient vulnerabilities, and, in 
20% to 40% of cases, it affected their 
treatment recommendation.1,2

Data suggest geriatric assessment–
based treatment adjustments can ben-
efi t older patients by reducing treatment 
toxicity. Dr. Wildes will discuss research 
in older patients with non–small cell 
lung cancer that found comprehensive 
geriatric assessment–directed treatment 
was associated with adjustments in 
chemotherapy regimen and less overall 
treatment toxicity but did not improve 
overall survival.3

“Length of survival is not necessarily 
the most important thing for an older 
adult,” Dr. Wildes said. “Toxicity, main-
taining their independence, and other 
factors may weigh more heavily in their 
priorities.” 

Oncologists are awaiting the results 
of more studies of how geriatric assess-
ment affects clinical decision-making, 
she added.

“Although the term ‘comprehensive 
assessment’ can be daunting and feel like 
something that cannot be incorporated 
easily into an already overburdened 
clinic, there are relatively simple ways to 
incorporate this,” she said. “If we have a 
simple means of assessing patients’ indi-
vidual risk and personalizing their treat-
ment, we should be doing that.”

Intervening to Improve Quality of Life
In addition to aiding oncological 

decision-making, geriatric assessment 
should be used to identify interven-
tions that could improve patients’ well-

being, said Martine Puts, RN, PhD, of 
the University of Toronto Lawrence S. 
Bloomberg Faculty of Nursing. Dr. Puts 
will discuss the key role that nurses play 
in coordinating interventions between 
oncologists and other members of the 
health care team.

During her presentation, Dr. Puts will 
focus on the main issues affecting elderly 
patients: falling, malnutrition, memory 
defi cits, and depression. For example, a 
patient may have a history of falls be-
cause of tripping hazards in the home, 
hearing impairment, or weakness from 
poor nutrition or cancer treatment. A 
nurse may want to refer the patient to 
a dietitian or occupational therapist. 
“Problems are often multifactorial, so 
patients need a multifactorial approach 
to improve their functional status,” Dr. 
Puts said.

Dr. Puts will discuss studies of multi-
factorial approaches to caring for older 
patients, including a pilot study she 
and her colleagues did that suggested 
geriatric assessment–guided care could 
improve quality of life for patients with 
cancer who are age 70 and older.4

–Carina Storrs, PhD

References:
1. Caillet P, et al. J Clin Oncol. 2011;29:3636-

42.

2. Decoster L, et al. J Geriatr Oncol. 

2013;4:235-41.

3. Corre R, et al. J Clin Oncol. 2016;34:1476-

83.

4. Puts MTE, et al. Support Care Cancer. 

2018;26:109-17.

*Program information updated as of 
February 22. For session time and location 
information, please refer to the ASCO 
iPlanner on the Attendee Resource Center 
(am.asco.org/arc).

Dr. Martine PutsDr. Armin Shahrokni Dr. Tanya M. Wildes

SESSION 
PREVIEW

ASCO Examines the Current Oncology Clinical Pathways Landscape 

A
SCO has released a review of lead-
ing oncology pathway vendors 
in the United States. “Oncology 
Clinical Pathways: Charting the 

Landscape of Pathway Providers,” pub-
lished in the Journal of Oncology Practice 
(JOP), examines the clinical pathways 
offered by six commercial vendors us-
ing the Society’s criteria for high-qual-
ity clinical pathways. The report found 
that—with a few exceptions—overall, 
prominent commercial pathway pro-
grams in this country are largely aligned 

with ASCO’s 
criteria. 

“ASCO con-
ducted this as-
sessment to 
provide more 
complete infor-
mation about 
how current 
pathway pro-
grams are de-
veloped, imple-
mented, and 

analyzed by specifi c pathway vendors,” 
ASCO President Bruce E. Johnson, MD, 
FACP, FASCO, said. “Equipped with this 
information, the oncology community 
will be better able to evaluate and use 
these pathways in practice.”

Although ASCO’s Task Force on Clini-
cal Pathways found differences among 
the oncology clinical pathways and deci-
sion support tools they evaluated—large-
ly due to unique vendor business mod-
els and different customers—they also 
found that all vendors met key ASCO 

criteria for being expert driven, patient-
focused, up-to-date, and comprehensive. 
They also offered integrated decision 
support and provided outcomes-driven 
results. 

The ASCO review, however, revealed 
that oncology clinical pathways, as a 
group, met fewer aspects of the criteria 
with regard to having clear and achiev-
able expected outcomes and public re-
porting of performance metrics. This 
indicates that as pathway programs 

Dr. Bruce E. Johnson

See Clinical Pathways Landscape, Page 30B
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fi rst-line therapy had a PFS and time-to-
next-treatment benefi t over R-CHOP in 
patients with previously untreated indo-
lent lymphoma. The median follow-up 
was 113 months. The analysis found no 
statistically signifi cant OS difference be-
tween the two treatment arms, with 60 
deaths in the BR group versus 68 deaths 
in the group treated with R-CHOP.

The estimated 10-year survival rates 
were 71% for 
patients treated 
with BR and 
66% for patients 
treated with 
R-CHOP. Me-
dian time-to-
next-treatment 
was not yet 
reached in the 
BR group but 
was 56 months 
in the R-CHOP 
group. Patients 
who were ini-
tially treated 
with BR needed 
fewer second-
line treatments 
due to disease 
progression 
than those 
treated with R-
CHOP: 34% of 
patients in the 
BR group received salvage treatment 
compared with 52% in the R-CHOP 
group. 

Dr. Rummel noted that it remains un-
known whether maintenance treatment 
with rituximab over 2 years following a 
remission after BR can further improve 
outcomes. He and his colleagues report-
ed initial results in late 2017 of their StiL 
NHL7-2008 MAINTAIN study.3 The re-
sults were “a bit inconclusive,” he said. 
“We demonstrated better disease control 
(longer PFS) but no OS improvement 
with the rituximab maintenance.”

Patients on the study had stage II 
(bulky disease > 7 cm), stage III, or stage 
IV disease and were treated with up to 

six cycles of BR plus two additional cy-
cles of rituximab. All patients who re-
sponded then had 2 years of rituximab 
maintenance therapy and, if they toler-
ated treatment and were still in remis-
sion at the end of 2 years, they were 
subsequently randomly assigned to 2 
additional years of rituximab mainte-
nance therapy or observation.

Median observation time was 36 
months. Trial results found no difference 
in OS between the groups; median PFS 
and OS had not yet been reached in ei-
ther arm when the results were reported, 
but PFS appears superior with 4 years 
versus 2 years of rituximab maintenance 
therapy, Dr. Rummel said.

Guidelines Changed
Michael E. Williams, MD, of the Uni-

versity of Virginia Health System, who 
was the discussant for the 2012 presen-
tation, said that BR was increasingly be-
ing used for treatment of indolent B-cell 
lymphomas at the time data were pre-
sented. This increase in use was largely 
based on phase II data and a preliminary 
report from the StiL phase III trial com-
paring BR with standard R-CHOP-21.

During the 2012 Plenary Session, “Dr. 
Rummel presented mature data from the 
StiL study that validated the use of BR as 
a frontline regimen. Response rates and 
toxicity profi les were more favorable for 
BR in follicular (grade 1/2), small lym-
phocytic, and MCLs, with equivalent 
responses in marginal zone lymphoma,” 
Dr. Williams said. “The median PFS also 
was signifi cantly improved with BR ver-
sus R-CHOP in most subtypes.”

After that research was published, “BR 
became more widely adapted in both 
community and academic practices and 
became a ‘backbone’ therapy for the 
combination addition of proteasome in-
hibitors, B-cell receptor pathway inhibi-
tors, or Bcl-2 inhibitors,” Dr. Williams 
said. 

According to Dr. Rummel, highly rec-
ognized treatment guidelines worldwide 
adapted their recommendations after the 
2012 ASCO Plenary Session and “have 
clearly recommended BR over R-CHOP 
in preference order.” For example, the 
National Comprehensive Cancer Net-

work Guidelines has listed bendamus-
tine plus rituximab as the preferred rec-
ommended fi rst-line therapy for grade 
1/2 follicular lymphoma.4

In many places, including Japan, the 
United States, Canada, Australia, and 
Europe, BR “either became approved 
and fully reimbursed as a fi rst-line ther-
apy or at least approved and registered 
as fi rst-line therapy,” Dr. Rummel said. 
“In particular, BR is now the most often 
used standard treatment approach in the 
United States for patients with newly di-
agnosed follicular lymphoma.”

Today, BR is  “recognized and accepted 
as a standard treatment approach in the 
elderly patient population with MCL 
who cannot tolerate an aggressive treat-
ment approach with stem cell transplan-
tation upfront,” he continued.

Countries such as Malaysia, the Phil-
ippines, India, and Indonesia are “try-
ing to switch from R-CHOP to BR based 
on the 2012 ASCO Plenary Session and 
the Lancet results,” but delayed approval 
processes and diffi cult reimbursement 
procedures for BR treatment have been 
cumbersome, Dr. Rummel added. 

Major Role for R-CHOP Remains
According to Dr. Williams, R-CHOP 

remains the standard of care for most 
patients with diffuse large B-cell lym-
phoma. Many oncologists favor R-CHOP 
for follicular grade 3a and 3b and for in-
dolent lymphomas with bulky disease or 
evidence of transformed lymphoma, he 
said.

“R-CHOP or R-CVP should also be 
considered in the setting of signifi cant 
renal dysfunction where bendamustine 
may carry more risk of toxicity and re-
quire signifi cant dose modifi cations,” 
he added. The R-CVP regimen includes 
rituximab with cyclophosphamide, vin-
cristine, and prednisone.

As experience with BR has accumulat-
ed, “it has been recognized that a subset 
of patients experience unexpectedly pro-
nounced and/or prolonged treatment-
related cytopenias,” Dr. Williams said. 
“The infection risk is higher than previ-
ously thought, including opportunistic 
infections.” 

Recently released results of the phase 

III GALLIUM study demonstrated this 
higher infection risk.5 GALLIUM com-
pared immunochemotherapy with 
obinutuzumab versus rituximab in com-
bination with CHOP, CVP, or benda-
mustine for patients with previously 
untreated advanced-stage follicular 
lymphoma. The trial found that obinu-
tuzumab-based therapy signifi cantly 
prolonged PFS versus rituximab-based 
therapy (80.0% vs. 73.3%, respectively; 
HR = 0.66; p = 0.001). However, the trial 
reported higher infection rates and mor-
tality risk with bendamustine plus either 
antibody.

The risk persisted during and after a 
2-year maintenance phase with obinu-
tuzumab or rituximab, primarily among 
those patients who received bendamus-
tine, Dr. Williams said. “As a result, the 
role of maintenance therapy is not well 
defi ned following obinutuzumab/benda-
mustine or BR induction and should be 
undertaken, if at all, with caution,” he 
said.

The U.S. Food and Drug Administra-
tion granted regular approval in late 
2017 to obinutuzumab in combina-
tion with chemotherapy, followed by 
obinutuzumab monotherapy in patients 
achieving at least a partial remission for 
treatment of adult patients with previ-
ously untreated stage II bulky, III, or fol-
licular lymphoma.6

–Kathy Holliman, MEd
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permeate the healthcare delivery sys-
tem, more information should be avail-
able on the specifi c cancer type that the 
pathway is intended to cover, as well as 
what constitutes on-pathway versus off-
pathway treatment. Additionally, there 
is a need to ensure that pathway pro-
grams offer more robust reporting that 
refl ects valid occasions when the pro-
vider has gone off-pathway. 

“We’re encouraged to see that, by and 
large, prominent pathway programs are 
adhering to ASCO’s criteria for high-
quality clinical pathways,” Robin Zon, 
MD, FACP, FASCO, chair of ASCO’s Task 
Force on Clinical Pathways, said. “We 
hope our assessment of the pathways 
landscape will help these programs 
make further refi nements, with the ul-
timate goal of improving the care of 

our patients.”
Building on a 

multiyear effort 
to address the 
proliferation of 
clinical path-
ways in oncol-
ogy and en-
sure that these 
treatment man-
agement tools 
foster high-
quality cancer 
care, ASCO’s task force fi rst identifi ed 
six prominent OCP vendors: Anthem/
AIM Cancer Care Quality Program 
(AIM), Cardinal Health P4 Pathways, 
eviti, eviCore, New Century Health, 
Value Pathways powered by NCCN, and 
Via Oncology.

ASCO’s task force then evaluated the 
vendors’ products against the Society’s 
criteria for high-quality clinical path-

ways based on publicly available infor-
mation and in collaboration with the 
vendors. Some vendors modifi ed their 
processes during the review, potentially 
based on the ASCO criteria and as a re-
sult of direct interactions with task force 
members.

In January 2016, ASCO released 
“ASCO Policy Statement on Clinical 
Pathways in Oncology,” which called 
for the development of robust criteria 
to support a high standard of quality 
among oncology pathway programs. 
ASCO’s criteria were released in No-
vember 2016 and are the foundation 
of the Society’s clinical pathways land-
scape assessment.

The complete assessment and ASCO’s 
new checklist, designed to help oncol-
ogy practices conduct their own evalu-
ation of clinical pathways, are available 
on the Clinical Pathways page of ASCO’s 
website, asco.org. 

Clinical Pathways Landscape
Continued from page 28B
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DOWNLOAD THE NEW 
GUIDELINES APP

The ASCO Guidelines app is 
your go-to tool for implementing 
guideline recommendations into 
practice. This user-friendly app 
provides health care providers, 
patients, and caregivers with the 
recommended guideline options 
for a variety of cancer types. 
It also includes interactive tools 
to inform treatment decisions 
at the point of care, thus 
increasing the quality of care 
provided to patients. Visit 
Guidelines on-site at ASCO 
Central or asco.org/guidelines 
to learn more. 
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Learner-Centered Communication 
Training for Oncology Fellows

Daniel E. Epner, MD, FACP, and Jennifer L. 
McQuade, MD

A 
middle-aged woman with stage 
IV cancer is hospitalized for 
nausea and vomiting as a result 
of bowel obstruction related to 

peritoneal carcinomatosis. She knows 
from previous conversations with her 
medical team that her cancer is incur-
able, and she has even acknowledged 
that she will probably die of cancer. 
Nonetheless, she hopes for a miracle. Her 
cancer progressed despite treatment with 
multiple standard chemotherapy regi-
mens, and she is ultimately referred to a 
phase I trial. She is now admitted to the 
hospital for her third episode of bowel 
obstruction associated with progressive 

cancer. Her ECOG Performance Status 
has declined to 3, bordering on 4. She is 
married with two children, ages 11 and 
15. It is now time to discuss transitioning 
to a purely palliative strategy including 
hospice, and the oncology fellow wants 
to lead the conversation. How do we pre-
pare the fellow for success and turn this 
heart-wrenching encounter into a valu-
able learning experience? 

Oncologists engage in these types of 
emotionally charged, high-stakes con-
versations with patients and families 
about prognosis, goals of care, and end-
of-life transitions every day. The qual-
ity of these conversations has a huge 
impact on patient care. Prior research 

has demonstrated that use of patient-
centered skills can deter lawsuits and sig-
nifi cantly improve patient satisfaction, 
understanding, and adherence to treat-
ment plans.1,2 These skills include pos-
ing open-ended questions to elicit the 
patient’s perspective, active listening, 
using silence effectively, and respond-
ing to emotion with empathy, among 
other skills. These skills are teachable 
and learnable.3,4 A 2015 Cochrane Sys-
tematic Review concluded that commu-
nication training for health care profes-
sionals who treat patients with cancer 
was effective at improving key skills.5

Based on these studies, ASCO consensus 
See Learner-Centered Communication, Page 3C

Supporting Family 
Caregivers: The 
‘Unsung Heroes’ 
of Patient Care 

T
he role of caregivers in on-
cology has taken on new 
importance as cancer care 
moves into the outpatient 

and home-based setting. Too often, 
though, caregivers are overlooked, 
and the stresses they encounter can 
have devastating effects on their 
own lives. On June 4, four experts 
will discuss these issues during the 
Education Session “Challenges Fac-
ing Family Caregivers and Emerging 
Novel Interventions.”* 

“This is an exciting panel because 
it gets to the heart of cancer care and 
cancer care delivery,” said session 
 Chair Sung Won Choi, MD, MS, of 
the University of Michigan. “Care-
givers are doing the brunt of cancer 
care and delivery for the patient.” 

See Family Caregivers, Page 3C
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EXPERT 
EDITORIAL

 ■ Oncologists engage in emotionally charged, high-stakes conversations with 
patients and families about prognosis, goals of care, and end-of-life transitions 
every day.

 ■ Patient-centered communication skills can signifi cantly improve patient satis-
faction, understanding, and adherence to treatment plans.

 ■ The best training balances the “watch the expert model” with engaging, struc-
tured, and learner-centered methods to increase competency and confi dence 
in these key skills.

ARTICLE HIGHLIGHTS

Checkpoint Inhibitors in Breast Cancer: 
Changing the Therapeutic Landscape

Antoinette R. Tan, MD, MHSc

T
he treatment paradigm of breast 
cancer has celebrated the successes 
of targeted therapy for decades. 
Currently, the hormone receptor 

and HER2 statuses of a breast tumor con-
tinue to drive the selection of therapy 
for patients with early-stage breast can-
cer and metastatic breast cancer (mBC). 
Interestingly, although the role of im-
munotherapy has been well delineated 
in the treatment of solid tumors, such 
as melanoma, urothelial cancer, and 
non–small cell lung cancer, evidenced 
by several approvals of checkpoint in-
hibitors by the U.S. Food and Drug Ad-
ministration (FDA) since 2011, immune 
checkpoint blockade strategies have yet 
to make a great impact in breast cancer. 
Despite slower progress, there is real ex-
citement about immunotherapy for the 
treatment of breast cancer, and immu-
notherapy use clearly is moving forward. 
Several of these FDA-approved agents 
are being tested in patients with breast 
cancer; the agents include the PD-1 in-

hibitors pembrolizumab and nivolumab 
and the PD-L1 inhibitors atezolizumab, 
avelumab, and durvalumab.

Clinical Data Show Promising Start 
and Rapid Expansion of Use

Results from early-phase clinical trials 
of single-agent anti–PD-1/PD-L1 therapy 
show that a subset of breast cancers is re-
sponsive to immune checkpoint block-
ade (Tables 1 and 2, page 12C). The most 
immunogenic breast cancer subtype is 
triple-negative breast cancer (TNBC),  
because it has a high rate of mutations 
or higher neoantigen burden, high lev-
els of PD-L1 expression, and high de-
gree of invasion by tumor-infi ltrating 
lymphocytes.1,2 In 2014, the fi rst results 
about antitumor activity of a checkpoint 
inhibitor in TNBC were obtained from a 
multicohort, nonrandomized phase Ib 
basket trial (KEYNOTE-012), in which 
111 patients with metastatic TNBC 
were screened; 65 patients had PD-L1–
positive tumors, and 27 were evaluable 
for effi cacy analysis.3,4 PD-L1 positivity 
was defi ned as staining in the stroma or 
in 1% or more of tumor cells by immu-
nohistochemistry. The median number 
of prior treatments for metastatic disease 
was two (range, zero to nine). The overall 
response rate (ORR) in the 27 evaluable 

patients with metastatic PD-L1–positive 
TNBC who were treated with single-
agent pembrolizumab was 18.5% (95% 

■ The overall response rate of 
PD-1/PD-L1 monotherapy varied 
from 4.8% to 23% in pretreated 
patients with metastatic triple-
negative breast cancer with PD-
L1–positive tumors.

 ■ A subset of patients with meta-
static breast cancer benefi ted 
from single-agent immune check-
point inhibitor therapy, with very 
durable responses and longer 
survival. 

■ In the neoadjuvant setting, prelim-
inary results suggest that chemo-
therapy and immune checkpoint 
inhibitors increase pathologic 
complete response rate.

 ■ Identifying predictive biomarkers 
of response to immune check-
point blockade is crucial.

ARTICLE 
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 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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guidelines have issued a “strong” recom-
mendation for clinical training in com-
munication skills.6 

Traditional Education Models
The classical method for teaching in 

the clinical setting involves the oncol-
ogy fellow or other trainee reviewing a 
patient’s medical record, gathering their 
history, performing the physical, devel-
oping a tentative treatment plan, and 
presenting the case to a faculty member. 
The faculty member then develops the 
fi nal plan and communicates that plan 
to the patient. This traditional approach 
is, in essence, modeling or “watching 
the expert.”7,8 There are limitations to 
this approach, however. This approach 
does not adapt to the learner’s needs, 
does not engage the learner in mean-
ingful refl ection, and does not allow the 
learner to practice key skills. 

In a second classical, although less com-
mon, teaching method, faculty members 
observe fellows as they engage in these 
delicate conversations, and then of-
fer feedback about what went well and 
what they could have done differently. 

Although more engaging and active than 
the fi rst approach, critiquing the learner’s 
skills without fi rst establishing goals for 
the encounter can be intimidating and fo-
cused on the teacher’s perspective rather 
than the learner’s needs and skills.8 

Coaching Rather Than Showing
Ideally, teaching should engage the 

learner to acquire and hone skills that are 
challenging but not intimidating.9 For in-
stance, one oncology fellow may need to 
work on speaking with clarity and avoid-
ing jargon, a second fellow may need to 
work on asking open-ended questions 
and listening without interrupting, and 
a third fellow may need to work on re-
sponding to emotions with empathy. For 
those who teach communication skills, it 
is often useful to be aware of many close 
parallels between the clinical encounter 
and effective teaching. 

For instance, patient-centered conver-
sations involve asking the patient what 
they already know about their illness 
and how that illness affects their every-
day life. The parallel process in a learner-
centered encounter involves asking the 
learner what they already know, what 
they anticipate will be challenging, and 
what their goals are for the encounter.  

Similarly, patient-centered conversa-
tions involve listening attentively and 
responding to emotions with empathy, 
which help providers connect with and 
gain the trust of patients.  These same 
skills also help teachers connect with 
and gain the trust of learners. 

Communication Skills Training Program 
Many oncology fellowship programs 

lack a formal or systematic communica-
tion skills curriculum other than a few 
seminars on breaking bad news, discuss-
ing code status, and similar topics. The 
University of Texas MD Anderson Cancer 
Center, however, offers a year-long, 12-
hour curriculum during which we employ 
several learner-centered and engaging 
strategies for teaching oncology fellows 
how to succeed in the most challenging 
clinical conversations,10 known as the 
Diffi cult Conversations Communication 
Skills Training Program. The following 
describes methods for assessing each in-
dividual’s baseline communication skills 
at the beginning of the academic year, in-
novative and engaging teaching methods 
for teaching specifi c skills that are needed 
for the most common challenges, and 
programs for applying classroom work to 
actual clinical encounters. 

The curriculum 
During the fi rst few months of the 

year, we establish rapport, assess each 
fellow’s baseline communication skills, 
and build a conceptual foundation. We 
then convene in quarterly 3-hour work-
shops to engage learners in a variety of 
active group exercises. At the end of the 
program, we build on skills and knowl-
edge acquired throughout the year to 
tackle a particularly challenging scenar-
io that involves higher-order commu-
nication skills. Finally, we debrief and 
receive feedback from fellows through 
anonymous surveys. 

Each year, we select three or four upper-
level oncology fellows to serve as teach-
ing assistants who help plan sessions, 
contribute to workshop discussions, 
facilitate small groups, and model key 
skills. We devote the fi rst month of the 
curriculum to establishing rapport with 
new fellows and giving them a chance to 
get to know one another informally. Dur-
ing the second month, the course leader 
works with colleagues in the simulation 
center at MD Anderson to record each 
fellow discussing cancer recurrence with 
a standardized patient. The course leader 
then debriefs each fellow individually by 

Learner-Centered Communication
Continued from page 1C

In addition, she said, there are emerg-
ing data demonstrating that outcomes 
depend in part on the ability of patients 
and caregivers to manage their self-care.

“The caregiver is the unspoken, un-
sung hero of patient care, particularly 
in the adult setting,” she said. They are 
often spouses or children of elderly pa-
tients who have to quit their jobs to care 
for a family member. They also take on 
a signifi cant amount of fi nancial stress, 
with adverse psychosocial effects on 
their mental and physical health. 

The Education Session will discuss the 
challenges caregivers face in both pedi-
atric and adult settings. “They are differ-
ent types of experiences, but there are 
some common themes and lessons we 
can learn across the spectrum,” Dr. Choi 
said.

The panel will focus on evidence-based 
interventions, including Bright IDEAS, a 
program designed for mothers of chil-
dren recently diagnosed with cancer 
and supported 
by the National 
Cancer Insti-
tute. The pro-
gram involves 
conversations 
with specially 
trained psycho-
social providers 
to address chal-
lenging issues 
in the caregiv-
er’s life—even 
those that have nothing to do with the 
child’s illness—and help them learn spe-
cifi c coping skills so that they can deal 
with those issues and be better advocates 
for their child and family. 

“Bright is for optimism,” said session 
speaker Robert Noll, PhD, of the Univer-

sity of Pittsburgh School of Medicine. 
“IDEAS stands for ‘Identify,’ ‘Defi ne,’ 
‘Evaluate,’ ‘Act,’ and ‘See’ if it worked.” 

Randomized trials to compare Bright 
IDEAS with standard of care found great-
er improvements with Bright IDEAS in 
mood, depression, and post-traumatic 
stress symptoms among caregivers of 
children with cancer. Even after the pro-
gram ended, caregivers who learned cop-
ing skills continued to report less distress.

With a dissemination science grant 
from the National Cancer Institute, the 
Bright IDEAS team has trained more 
than 250 psychologists, nurses, and so-
cial workers at pediatric oncology treat-
ment centers to provide bedside support. 
The program is being expanded into the 
adult setting.

Bringing Technology to the Caregiver
Kathi Mooney, PhD, RN, FAAN, of the 

University of Utah, will discuss novel tech-
nology interventions in family caregiving, 
particularly in the adult setting. “In adults 
with cancer, the caregiver is there by the 
patient’s side but isn’t front and center in 

the interaction,” 
she said. “How 
do we support 
them when they 
have this silent 
but very impor-
tant role?” 

Current edu-
cational inter-
ventions, such 
as telephone 
coaching, are 
not scalable 

and often not realistic in the face of lim-
ited resources. That’s why Dr. Mooney 
and her colleagues are exploring the use 
of technology to assist caregivers. “Tech-
nology can be used any time the family 
needs it or on a daily basis when it isn’t 
possible for us to call from the clinic,” 

she said. “It brings care outside the walls 
of the clinic or hospital to where the 
caregiver needs it.”

Her team has developed a remote 
monitoring system in which the family 
caregiver calls to report the status of the 
patient. Based on that call, the system is 
able to coach the caregiver on the specif-
ic issues that the patient is experiencing. 
It can also send alerts to the health care 
provider if the symptoms require inter-
vention. “We used it in the home hos-
pice setting, where it demonstrated sig-
nifi cant reduction in patient symptom 
burden and improvement in caregiver 
well-being compared to usual hospice 
care,” she said.

The Pediatric Caregiver
“Having a child with cancer brings a 

very specifi c set of challenges for par-
ents,” Tammy I. Kang, MD, MSCE, of 
Texas Children’s Hospital and Baylor 
College of Medicine, said. Her talk will 
highlight how cancer affects parents of 
children with cancer. 

“Evidence supports the need for early 
and ongoing psychosocial assessments 
of parents as caregivers along with in-
terventions to optimize well-being,” she 
said. “They are caregivers whether their 
child is sick or healthy, but when a child 
develops a serious illness, it turns what 
most parents would say is a full-time job 
into a double full-time job.” 

In addition to the disruption that hos-
pitalizations and doctor appointments 
pose, parents often face time away from 
home and the need to balance the needs 
of other children.  

“On top of that is the challenge of how 
to care for a child who might die from 
an illness,” she said. Part of her talk will 
highlight the need for family-centered 
palliative care, which emphasizes qual-
ity of life and psychosocial and spiritual 
support for the entire family. She also 

will discuss the specifi c challenges par-
ents face when their child is dying, in-
cluding how to guide the child and fam-
ily through the end-of-life experience. 

“We attend conferences such as the 
ASCO Annual Meeting to learn about 
new and innovative science, but we have 
to pay attention to how to take care of 
these patients and families in the con-
text of these new and emerging thera-
pies,” she said. “We can’t lose track of 
what it means for patients and family 
members to have cancer; it is our obliga-
tion to guide them through the experi-
ence regardless of the prognosis.”

Dr. Choi agrees. “In our research, we 
are working passionately to move the 
science of cancer caregiving forward as 
well—trying to better understand the 
biological basis of certain pathologies as 
well as the mental and physical burdens 
associated with caregiving and to design 
innovative solutions.” 

–Debra Gordon, MS

*Program information updated as of March 
5. For session time and location information, 
please refer to the ASCO iPlanner on the 
Attendee Resource Center (am.asco.org/arc).

Family Caregivers
Continued from page 1C
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See Learner-Centered Communication, Page 9C



* 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 

achieved CR

NR 87%31%

Patients achieved a best 
response of complete 

remission (CR) (52/101)
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Median turnaround time†

// RAPID & RELIABLE

MANUFACTURING

99%
Manufacturing success

of CAR T cells engineered
and expanded ex vivo

// CYTOKINE RELEASE

SYNDROME

// NEUROLOGIC 

TOXICITIES

VISIT YESCARTAHCP.COM/CENTERS TO FIND A LIST OF AUTHORIZED TREATMENT CENTERS

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. 

C A R  T  I S  H E R E

YESCARTA, the YESCARTA Logo, KITE, and the KITE Logo are trademarks of Kite Pharma, Inc. GILEAD is a trademark of Gilead Sciences, Inc.
© 2018 Kite Pharma | PRC-00413 03/2018



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.

© 2018 Kite Pharma | PRC-00428 03/2018
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ASCO-SSO Updated Guidelines on Lymph Node 
Biopsy and Management in Melanoma

A
fter two recent clinical trials 
provided long-awaited new in-
formation on the role of lymph 
node management in patients 

with melanoma, a panel was formed 
to update the 2012 ASCO-Society of 
Surgical Oncology (SSO) guidelines for 
sentinel lymph node (SLN) biopsy. Pub-
lished in December 2017, the updated 
ASCO-SSO guideline further defi nes 
the subset of patients with thin mela-
nomas who may be considered for SLN 
biopsy and suggests the possibility of 

foregoing complete lymph node dissec-
tion (CLND) in selected patients with a 
positive sentinel node.1

Changes to SLN Recommendations 
Previously, routine SLN biopsy was 

not recommended for patients with thin 
melanomas (< 1 mm Breslow thickness) 
based on a low rate of metastasis in this 
population. In the new guidelines, rou-
tine SLN biopsy is still not recommend-
ed for patients with T1a melanomas (< 
0.8 mm Breslow thickness), but it may 

be considered for patients with T1b mel-
anomas (0.8-1.0 mm Breslow thickness 
or < 0.8 mm Breslow thickness with ul-
ceration) after discussing with patients 
the potential risks and benefi ts of the 
procedure. 

“Patients with T1/thin melanomas 
represent a large fraction of patients 
with melanoma overall. Although only 
a small percentage of patients will have 
nodal metastases, the absolute number 
with metastases is substantial,” Mark 
Faries, MD, of the Angeles Clinic and 

Research Insti-
tute and guide-
line co-author, 
said. However, 
Dr. Faries noted 
that the deci-
sion to undergo 
SLN biopsy “is 
not cut and dry. 
It is important 
for clinicians 
to be familiar 
with the ben-
efi ts and risks 
so their patients 
can be fully in-
formed.”

This recom-
mendation fol-
lows reports of 
slightly higher 
rates of metas-
tases in patients 
with T1b le-
sions and a demonstration of improved 
prognosis with negative SLN biopsy 
among patients with thin melanomas 
> 0.8 mm, compared with those who 
do not undergo SLN biopsy. Guideline 
co-author Sandra L. Wong, MD, MS, of 
Dartmouth-Hitchcock Health System, 
explained that “the harmonization of 
the guideline recommendations with 
the just-implemented 8th edition of the 
American Joint Committee on Cancer 
staging system will help clinicians with 
clinical decision-making.”

Dr. Wong added that the new recom-
mendations “assure appropriate use of 
SLN biopsy (T1b lesions), noting the im-
portance of avoiding overuse of the pro-
cedure in patients with a very low likeli-
hood of having regional nodal disease, 
e.g., T1a.”

Recommendations for patients with 
thicker melanomas are unchanged; SLN 
biopsy is still recommended for patients 
with intermediate-thickness T2 and T3 
melanoma (> 1.0-4.0 mm thickness). For 
patients with thick T4 (> 4.0 mm) mela-
nomas, guidelines recommend consid-
ering SLN biopsy. Dr. Wong noted that 
for these patients, SLN biopsy has “both 
diagnostic and therapeutic benefi ts for 
nodal staging … some patients may end 
up with T4N0 disease, which has differ-
ent prognostic implications.” If patients 
are found to have involved nodes, Dr. 
Wong explained that this information 
“could infl uence decisions around sys-
temic treatment, and there is reason to 
believe that there are regional control 
benefi ts of SLN biopsy.” 

Changes to CLND Recommendations
For patients with a positive SLN bi-

opsy, the decision to proceed to com-
pletion lymph node dissection (CLND) 
can be challenging. Previously, CLND 
was recommended for all patients with 
a positive SLN biopsy. However, two tri-
als—the Multicenter Selective Lymph-
adenectomy II (MSLT-II) trial and the 
German Dermatologic Oncology Co-
operative Group trials—found no dif-
ference in melanoma-specifi c survival 
with CLND versus close observation in 
selected patients. 

Accordingly, the updated guidelines 
state that CLND and careful observation 

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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posing a series of open-ended questions 
to encourage refl ection, such as: What 
went well? What, if anything, would 
you do differently next time? They then 
agree on a single take-home point or, at 
most, two take-home points, optimally 
suggested by the learner. 

During the third month of the aca-
demic year, we create a conceptual 
framework of key communication skills 
through discussion with the entire 
group (usually about 15 fellows per year) 
and small-group discussions facilitated 
by teaching assistants and faculty. Key 
communication skills include: 

 ■ Exploring the patient’s and family’s 
story, also known as “Ask, tell, ask”; 

 ■ Demonstrating full engagement 
through careful listening; 

 ■ Keeping the message geared to the 
patient by avoiding medical jargon; 

 ■ Detecting explicit or implicit emotion 
and responding to that emotion with 
empathy;

 ■ Gently guiding patients who need 
help making complex decisions; and 

 ■ Maintaining composure under du-
ress.6,9,10

Anatomy of a Workshop
Warm-up

The fi rst 60 to 90 minutes of each 
3-hour workshop are devoted to warm-
ing up fellows to the task of focusing on 
emotional content through narrative 
medicine techniques, such as refl ective 
writing. For instance, we may tell fellows: 
“Take a few minutes to consider a time 
when you brought something to your 
relationship with your patient that was 
healing, other than anticancer therapy.” 

Fellows then have the option to share 
their refl ections with the group. This 
process gives those on the receiving end 
of stories the opportunity to listen gen-
erously and respond empathically, two 
skills that are immediately applicable to 
clinical practice.

We also read and discuss three medi-
cally themed stories and view one fi lm. 
After reading the story or viewing the 
fi lm, we encourage refl ection and discus-
sion with prompts such as:

 ■ “Which character resonated most 
with you?”

 ■ “How does this story inform your 
clinical practice?”

 ■ “How did [the main character] con-
nect with their patient?”

We often ask fellows to discuss their 
general impressions of the story or fi lm 

in small groups of three or four before 
opening the discussion to the whole 
group. These pieces are carefully selected 
to introduce key skills and competencies 
through positive or negative modeling. 
Beyond serving as an introduction and 
warm-up to the content-specifi c work, 
these narrative techniques foster empa-
thy and comradery in a shared experi-
ence and may help prevent burnout.11

Content-specifi c work
After the warm-up, we devote the re-

mainder of each workshop to building 
skills, primarily in small groups focused 
on specifi c clinical scenarios that fellows 
defi ned during introductory seminars at 
the beginning of the year. Scenarios may 
include:

 ■ A young mother dying of cancer is no 
longer a candidate for disease-directed 
therapy. She says, “Who will care for 
my kids? I can’t give up!”

 ■ A patient who says, “I have faith the 
Lord will heal me.”

 ■ A patient who asks, “How long do I 
have?”

 ■ A family member who says, “Please 
don’t tell my mother she has cancer.”

A faculty member or teaching assis-
tant facilitates each small group of two 
or three fellows. Our approach to small-
group facilitation is consistent with best 
practices described in the literature.12,13 
In general, we encourage fellows to 
refl ect on possible strategies and key 
phrases rather than simply telling them 
how to do it, although we balance refl ec-
tion with modeling. We emphasize the 
importance of practicing skills in the 
least threatening way possible. For in-
stance, we allow for “timeouts,” which 
let group members refl ect on and discuss 
possible solutions to the predicament at 
hand, try key phrases, watch the leader 
model briefl y, reverse roles, consider the 
thoughts and feelings of one or more 
characters, and then get back in their 
role. The key principle is that mastering 
complex skills requires practice.9

Skill-building in small groups also gives 
teaching assistants the opportunity to 
practice small-group facilitation and to 
demonstrate the communication skills 
themselves. Thus, participation by teach-
ing assistants gives them the opportunity 
to prepare for their future role as faculty 
members. After working in small groups 
for an hour or more, everyone reassem-
bles and debriefs for a few minutes, which 
includes representatives from each small 
group describing what they took away 
from the process. At the end of each work-
shop, we debrief, summarize take-home 

points, and introduce the next session or 
create closure if it is the last session.

Teaching the Teacher
Just as communication skills need 

to be learned, the ability to teach com-
munication skills must also be learned.6  
ONCOTALK was a National Institutes of 
Health–funded communication skills 
training program for oncologists that was 
rebranded as VitalTalk. ONCOTALK teach 
evolved from ONCOTALK as a program 
for faculty development in communica-
tion skills teaching.7 Participants learned 
a structured roadmap for teaching com-
munication within the clinical setting:

 ■ Before the encounter, the teacher (i.e., 
the attending physician) fi nds out what 
the learner (i.e., the fellow) anticipates 
to be the main challenge, asks about 
their preliminary strategy, and estab-
lishes a specifi c goal for the encounter.

 ■ The fellow leads the encounter while 
the teacher observes. The teacher 
interrupts as little as possible, takes 
mental notes of what went well and 
what could have gone better, and 
considers a take-home point most rel-
evant to that learner at that moment.

 ■ After the encounter, the attending de-
briefs by posing open-ended questions 
that promote refl ection. The attending 
listens carefully, empathizes with the 
fellow, and then suggests one take-
home point if the fellow hasn’t already 
suggested one.

As each fellow at MD Anderson rotates 
through the palliative care department, 
faculty trained in this method (course 
leader and others) engage the fellows in 
this process. A goal is to develop a cadre 

of faculty trained in the VitalTalk model 
to disseminate training across the insti-
tution and improve the quality of teach-
ing and care.

Implementing effective communica-
tion skills training within a fellowship 
program requires commitment. Some 
institutions may not have the frame-
work or support for a dedicated curricu-
lum. Of note, video modules that briefl y 
demonstrate key communication skills 
are available online at the VitalTalk site.  
Research supports that computer-based 
training programs are an effective meth-
od of teaching communication skills.14

Conclusion
Engaging in diffi cult conversations is 

central to the work of an oncologist, but 
it is a process that many still struggle 
with, in part due to a gap in training.8 The 
ultimate goal of communication skills 
training is to improve patient outcomes. 
Effective communication promotes an 
alignment of patient and provider goals 
and expectations that is especially critical 
at pivotal junctures in a patient’s cancer 
trajectory, such as terminating cancer-di-
rected therapy and discussing end of life. 
Modeling effective mentors is an impor-
tant part of communication training, but 
the best training balances the “watch the 
expert model” with engaging, structured, 
and learner-centered methods to increase 
competency and confi dence in these key 
skills. A vast amount of literature supports 
the effectiveness of communication skills 
training.3-5 ASCO has issued guidelines on 
patient-clinician communication,6 and 

it is time this training is implemented 
across oncology fellowships. 
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are both options for patients with low-
risk micrometastatic disease, keeping 
in mind clinicopathological factors, in 
particular the exclusion criteria for the 
MSLT-II trial. Dr. Faries explained that 
although CLND can provide signifi cant 
staging information, “the potential 
downsides of the procedure, including 
the risk of lymphedema, may lead some 
patients to elect observation.” On the 
other hand, he commented that detec-

tion of nonsentinel nodal metastases 
“might tip the scales for some patients 
who are not sure whether they want ad-
ditional treatment.”

Close observation, which in both trials 
required ultrasound of regional nodes, 
presents its own challenges to patients 
and providers. Dr. Wong noted that de-
veloping a program for close follow-up 
“necessitates coordination between sur-
geons, radiologists, and other involved 
providers such as dermatologists, medi-
cal oncologists, and dermatopatholo-
gists.” Dr. Faries added that if this type 

of close follow-up is not possible for the 
patient or their physician, “they should 
probably go ahead with the dissection.” 

For patients at higher risk of dis-
tant metastases, guidelines propose 
that observation should be considered 
“only after a thorough discussion with 
patients about the potential risks and 
benefi ts of foregoing CLND.”  Dr. Wong 
suggested that for patients with a high 
risk of metastasis, “the risks of forego-
ing CLND must be discussed, since lack 
of survival benefi t is just one clinical 
endpoint.” 

Dr. Faries added that patients diag-
nosed with sentinel node metastases are 
often scared or overwhelmed and may 
need time to process the information 
and consider their next steps. “Each pa-
tient will weigh the risks and benefi ts of 
surgery differently, but each should be 
given a full opportunity to make the de-
cision that is right for them,” he said. 

–Melinda Tanzola, PhD
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CI [6.3%-38.1%]) and included one com-
plete response (CR) and four partial re-
sponses (PR). Interestingly, several of the 
responses were durable; some respond-
ers received therapy for ≥ 1 year. In this 
study, three of the fi ve responders had 
long-lasting responses. The median du-
ration of response had not been reached 
at the last update presented at the 2016 
San Antonio Breast Cancer Symposium 
(range, 15 to > 58 weeks).5 The median 
overall survival (OS) was 11.3 months 
(95% CI [5.3-18.2]). Notably, this length 
of durable benefi t is not typically seen 
from chemotherapy in patients with 
pretreated metastatic TNBC, in whom 
tumor responses often are short lived. 

Similarly, in another multi-disease, bas-
ket, phase Ia trial, the preliminary results 
for the clinical activity of single-agent 

atezolizumab in patients with metastat-
ic PD-L1–positive (defi ned as ≥ 5% PD-
L1–positive immune-infi ltrating cells), 
TNBC showed an ORR of 19%, (four of 
21 evaluable patients; 95% CI [5%-42%]), 
which included two CRs and two PRs.6 In 
this study, an expansion cohort of 115 
patients with metastatic TNBC also was 
enrolled and was treated with atezoli-
zumab.7 There were seven median previ-
ous lines of treatment (range, zero-21). In 
the entire group, the ORR was 10% (95% 
CI [5%-17%]) according to RECIST ver-
sion 1.1, and it included three CRs and 
eight PRs. When PD-L1 status was con-
sidered, the ORR was higher in the sub-
set that had 5% or greater PD-L1 expres-
sion compared with the subset that had 
less than 5% PD-L1 expression (13% vs. 
5%, respectively). Additional analysis by 
number of lines of therapy demonstrated 
that the ORR was higher in the subgroup 
treated in the fi rst-line setting compared 

with the second-line or third-line set-
tings (26% vs. 4% or 8%, respectively), 
which implies that higher response rates 
are observed with fewer prior therapies. 
In the overall group, the median dura-
tion of response was 21.1 months, which 
is noteworthy. The median OS was 9.3 
months (95% CI [7-12.6]) in all patients 
during a median follow-up time of 15.2 
months. As has been observed with oth-
er cancers using this strategy, treatment 
with atezolizumab resulted in durable 
responses in a small subset patients with 
metastatic TNBC. 

In the JAVELIN phase I study in sol-
id tumors, avelumab was administered 
to patients with advanced solid malig-
nancies; after the recommended phase 
II dose was determined, several dose-
expansion cohorts were enrolled.8,9 The 
ORR was 3% (95% CI [1%-6.8%]) in the 
group of 168 patients with mBC that was 
unselected for subtype and PD-L1 sta-

tus and included one CR and four PRs. 
Like other immune checkpoint blockade 
studies, the median duration of response 
was not reached. The ORR in the TNBC 
cohort was 5.2% (95% CI [1.1%-14.4%]); 
three of 58 patients experienced a PR. 
PD-L1 expression was assessed in tumor 
cells and in tumor-associated immune 
cells. PD-L1–positive staining in tumor-
associated immune cells was defi ned as 
10% or greater expression. Additional 
analysis in the subset of patients with 
PD-L1–positive tumors showed that the 
ORR was 16.7% (two of 12 patients) com-
pared with 1.6% (two of 124 patients) 
in tumor-associated immune cells that 
were PD-L1 negative. The clinical activ-
ity in pretreated unselected metastatic 
TNBC was less than 10%. Interestingly, 
although response did not correlate 
with PD-L1 expression by immunohis-
tochemistry, triple-negative tumors with 
PD-L1–positive tumor-associated im-
mune cells had a higher response rate of 
22.2% (two of nine patients) compared 
with 2.6% (one of 39 patients) with tu-
mor infi ltrates that were PD-L1 negative.

At the ASCO Annual Meeting in 2017, 
Adams et al reported the preliminary 
results from a two-arm phase II trial 
(KEYNOTE-086) to evaluate the activity 
of single-agent pembrolizumab in meta-
static TNBC.10 Cohort A enrolled 170 
patients who had centrally confi rmed 
metastatic TNBC regardless of PD-L1 tu-
mor expression.10 Approximately 44% of 
patients received three or more lines of 
prior chemotherapy for advanced dis-
ease. The ORR was 4.7% (95% CI [2.3%-
9.2%]), which included one CR and sev-
en PRs. The median duration of response 
was 6.3 months. Patients in the TNBC 
subset who had PD-L1–positive tumors 
had a response rate of 4.8% (fi ve of 105 
patients), which was similar to the re-
sponse of 4.7% (three of 64 patients) in 
the patients who had PD-L1–negative 
tumors. Cohort B enrolled patients who 
had centrally confi rmed PD-L1–positive 
metastatic TNBC and who had no prior 
systemic therapy for advanced disease.11 

A total of 167 patients were screened 
for PD-L1 expression, which was mea-
sured with a combined positive score, 
defi ned as the number of PD-L1–positive 
cells (tumor cells, lymphocytes, macro-
phages) out of the total number of tu-
mor cells, multiplied by 100. Among 
the patients who were screened, 79 
(47%) had a positive PD-L1 expression 
of 1% or greater, and 52 were enrolled 
and treated with pembrolizumab. The 
ORR by RECIST version 1.1 was 23% 
(95% CI [14%-36%]), which included 
two CRs and 10 PRs. The median dura-
tion of response was 8.4 months. This 
data set demonstrated greater activity 
of immune checkpoint inhibitors in the 
fi rst-line metastatic setting, and that re-
sponse did not depend on PD-L1 expres-
sion. As a result of these promising early 
results, large phase III trials are accruing 
in TNBC (Table 3, page 14C).

Using Checkpoint Inhibitors 
in Other Subtypes

Although there has been an emphasis 
on immunotherapy in TNBC, there also 
is interest in evaluating checkpoint in-
hibitors in other breast cancer subtypes. 

Table 1. Clinical Trials of Checkpoint Inhibitors as Monotherapy in Metastatic Breast Cancer

Breast Cancer 
Subtype

Trial Phase Drug No. of 
Patients 
Screened/
Enrolled

No. (%) 
With 
PD-L1 
Positivity

No. 
Evaluable

Outcomes References

TNBC
PD-L1–positive

KEYNOTE-012 
NCT01848834

Ib Pembrolizumab 111/32 65 
(58.6% of 
screened)

27 ORR: 18.5%; 
1 CR, 4 PRs

Nanda et al
(SABCS 2014, SABCS 
2016, JCO 2016)3-5

TNBC KEYNOTE-086
NCT02447003
Cohort A

II Pembrolizumab 386/170 Unselected 170 ORR: 4.7%; 
1 CR, 7 PRs

Adams et al 
(ASCO 2017)10

TNBC
PD-L1–positive

KEYNOTE-086
NCT02447003
Cohort B

II Pembrolizumab 167/52 79
(47% of 
screened)

52 ORR: 23%; 
2 CRs, 
10 PRs

Adams et al 
(ASCO 2017)11

TNBC
PD-L1–positive

GO27831
NCT01375842

Ia Atezolizumab 54 enrolled 21 21 ORR: 19%; 
2 CRs, 2 PRs

Emens et al (AACR 2015)6

TNBC GO27831
NCT01375842

Ia Atezolizumab 115 enrolled 72
(63% of 
enrolled)

112 ORR: 10%; 
3 CRs, 8 PRs

Schmid et al 
(AACR 2017)7

TNBC JAVELIN
NCT01772004

Ib Avelumab All comers: 
266/168

Unselected 58 ORR: 5.2%; 
3 PRs

Dirix et al (SABCS 2015; 
BCRT 2018)8,9

ER-positive/
HER2-negative
PD-L1–positive

KEYNOTE-028
NCT02054806

Ib Pembrolizumab 248/48 48
(19.4% of 
screened)

25 ORR: 12%; 
3 PRs

Rugo et al (SABCS 2015; 
CCR 2018)12,13

HR-positive/
HER2-negative

JAVELIN
NCT01772004

Ib Avelumab All comers: 
266/168

Unselected 72 ORR: 2.8%; 
2 PRs

Dirix et al (SABCS 2015; 
BCRT 2018)8,9

HER2-positive JAVELIN
NCT01772004

Ib Avelumab All comers: 
266/168

Unselected 26 ORR: 0% Dirix et al (SABCS 2015; 
BCRT 2018)8,9

Abbreviations: AACR, American Association of Cancer Research; ASCO, American Society of Clinical Oncology; BCRT, Breast Cancer Research and Treatment; 
CCR, Clinical Cancer Research; CR, complete response; ER, estrogen receptor; HR, hormone receptor; JCO, Journal of Clinical Oncology; ORR, overall response 
rate; PR, partial response; SABCS, San Antonio Breast Cancer Symposium; TNBC, triple-negative breast cancer.

Note: ORR is defi ned by RECIST version 1.1.

Table 2. Checkpoint Inhibitors in Metastatic Triple-Negative Breast Cancer: Response by PD-L1 Status and Line of Therapy 

Trial Phase Drugs No. of 
Evaluable 
Patients

% (No./Total No.) With ORR by RECIST v1 References

PD-L1 
Positive

PD-L1 
Negative

First 
Line

Second 
Line

Third Line 
or More

KEYNOTE-086
NCT02447003: Cohort A

II Pembrolizumab 170 4.8
(5/105)

4.7
(3/64)

Adams et al10

GO27831
NCT01375842

Ia Atezolizumab 112 13
(9/71)

5
(2/37)

26
(5/19)

4
(1/28)

8
(5/65)

Schmid et al7

JAVELIN
NCT01772004

Ib Avelumab 58 22.2
(2/9)

2.6
(1/39)

Dirix et al8,9

NCT01633970: Arm F Ib Atezolizumab and 
nab-paclitaxel

32 30
(10)

36
(11)

46
(13)

22
(9)

40
(10)

Adams et al15

ENHANCE1
KEYNOTE-150

Ib/II Pembrolizumab and 
eribulin mesylate

106 29.2
(19/65)

22
(9/41)*

Tolaney et al16

Abbreviation: ORR, overall response rate.

Note: In pembrolizumab studies, PD-L1 positivity was defi ned as expression in stroma or in 1% or more of tumor cells. In atezolizumab studies, PD-L1 positiv-
ity was defi ned as PD-L1 expression of 5% or greater on tumor-infi ltrating immune cells. In avelumab studies, PD-L1 positivity was defi ned as 10% or greater 
staining in tumor-associated immune cells. 

*ORR in the group that received treatment as second- or third-line therapy.

Checkpoint Inhibitors
Continued from page 1C

See Checkpoint Inhibitors, Page 14C
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In another phase Ib trial (KEYNOTE-028), 
pembrolizumab was evaluated in pa-
tients with estrogen receptor–positive, 
HER2-negative tumors who had PD-L1–
overexpressing mBC and who were pre-
viously treated with chemotherapy.12,13 
Positive PD-L1 expression was defi ned 
as a combined positive score of 1 or 
greater. Approximately 44% of patients 
received fi ve or more lines of therapy for 
metastatic disease, including endocrine 
agents. The ORR was 12% (95% CI [2.5%-
31.2%]) in 25 evaluable patients and in-
cluded three PRs. The median duration 
of response was 12 months. The median 
OS was 8.6 months (95% CI [7.3-11.6]). 
Interestingly, two of the three responders 
had invasive lobular cancer, which high-
lights the possibility that lobular breast 
cancers may be more responsive to im-
mune checkpoint inhibitors. Larger sam-
ple sizes are needed to better characterize 
this observation. In the JAVELIN study, 
the  ORR was 2.8% (95% CI [0.3%-9.7%]), 
which included two PRs in a subgroup of 
72 patients with hormone receptor–posi-
tive/HER2-negative tumors who were 
not selected for PD-L1 status.8,9

The role of checkpoint inhibitors in 
HER2-positive disease is being explored, 

too. In the JAVELIN study, the ORR in 
the subgroup of patients with pretreat-
ed HER2-positive mBC was 0% (95% 
CI [0%-13.2%]) with single-agent ave-
lumab treatment.8,9 More appealing trial 
designs are ones that combine immu-
notherapy with anti-HER2 agents. One 
clinical trial (KEYNOTE-014; PANACEA) 
evaluated the combination of trastu-
zumab and pembrolizumab in patients 
with advanced PD-L1–positive, HER2-
positive breast cancer who experienced 
progression despite trastuzumab treat-
ment.14 In this phase Ib/II study, 146 
patients were screened for PD-L1, and 
six patients with PD-L1–positive tumors 
were treated on the phase Ib portion; no 
dose-limiting toxicities occurred at the 
FDA-approved doses of trastuzumab and 
pembrolizumab. In the phase II portion, 
58 patients were enrolled; 40 patients 
(69%) had PD-L1–positive tumors, and 
12 had PD-L1–negative tumors. In the 
PD-L1–positive cohort, which included 
patients enrolled in the phase I portion, 
the ORR was 15.2% and included two 
CRs and fi ve PRs. The median duration 
of disease control was 11.1 months. In 
a subgroup of patients with PD-L1–posi-
tive tumors that had 5% or more tumor-
infi ltrating lymphocytes in the metastat-
ic lesion, the ORR was 39%. Patients with 
PD-L1–negative tumors did not respond 

to treatment. Other ongoing metastatic 
studies include a phase Ib study to eval-
uate several combinations, including 
atezolizumab with trastuzumab/pertu-
zumab, atezolizumab with TDM-1, and 
atezolizumab with docetaxel/trastuzum-
ab/pertuzumab (NCT02605915); a phase 
Ib study of durvalumab and trastuzumab 
(NCT02649686); a randomized phase II 
study of TDM-1 with or without atezoli-
zumab (KATE2, NCT02924883); and a 
phase III trial of paclitaxel/trastuzumab/
pertuzumab with or without atezolizum-
ab as fi rst-line therapy in HER2-positive 
mBC (NCT03199885). 

Treatment-related adverse events dur-
ing these immune checkpoint inhibitor 
breast studies were generally modest and 
consistent with previously reported ex-
periences of immune checkpoint block-
ade in other solid tumors. However, 
pseudo-progression has been reported in 
some of these early studies of immune 
checkpoint blockade in mBC.

Augmenting Immunotherapy Effects 
With Combination Strategies

Increasing the number of patients who 
respond to immune checkpoint blockade 
is a major focus now, and the approach 
is to evaluate different strategies, includ-
ing combination of immune checkpoint 
inhibitors with chemotherapy, targeted 

therapy, other immunotherapy agents, 
or radiation. Some early results of com-
bination of PD-1 and PD-L1 inhibitors 
with different chemotherapy agents in 
patients with mBC are available; the ra-
tionale is that chemotherapy can prime 
the immune system.

In a phase Ib trial, 32 women with met-
astatic TNBC received atezolizumab with 
nab-paclitaxel.15 Use of nab-paclitaxel is 
attractive, because it does not require 
premedication with corticosteroids, 
which can cause immunosuppression. 
The recommended phase II dose was 
defi ned as 125 mg/m2 of nab-paclitaxel 
administered intravenously on days 1, 8, 
and 15, and 800 mg of atezolizumab ad-
ministered intravenously on days 1 and 
15 of a 28-day cycle. The median number 
of previous systemic therapies, including 
adjuvant and neoadjuvant therapies, was 
fi ve (range, 1-10). Most patients (approx-
imately 87%) had received prior taxanes. 
The confi rmed ORR in 32 evaluable pa-
tients was 38% (95% CI [21%-56%]), 
which included three CRs and 34 PRs. 
In the fi rst-line setting, the confi rmed 
ORR in 13 patients was 46% (95% CI 
[19%-75%]). In the second-line setting, 
the ORR in nine patients was 22% (95% 
CI [3%-60%]). In the third-line and sub-
sequent settings, the ORR in 10 patients 

Table 3. Select Phase III Clinical Trials of Checkpoint Inhibitors in TNBC

Study Title Identifi er Population Status* Accrual Goal 
(No. of patients)

Drugs

Anti–PD-1: Pembrolizumab

Study of single-agent pembrolizumab vs. single-
agent chemotherapy for metastatic TNBC

NCT02555657
KEYNOTE-119

Metastatic; 1-2 prior lines in 
metastatic setting

Accrual 
complete

600 Experimental: pembrolizumab
Comparator: capecitabine, eribulin, gemcitabine, or 
vinorelbine

Study of pembrolizumab plus chemotherapy 
vs. placebo plus chemotherapy for previously 
untreated metastatic TNBC

NCT02819518
KEYNOTE-355

Metastatic; no prior systemic 
therapy for metastatic disease

Recruiting 858 Experimental: (1) nab-paclitaxel + pembrolizumab, (2) 
paclitaxel + pembrolizumab, (3) gemcitabine + carboplatin 
+ pembrolizumab 
Comparator: (1) nab-paclitaxel + placebo, (2) paclitaxel + 
placebo, (3) gemcitabine + carboplatin + placebo

Study of pembrolizumab plus chemotherapy 
vs. placebo plus chemotherapy as neoadjuvant 
therapy and pembrolizumab vs. placebo as 
adjuvant therapy in TNBC

NCT03036488
KEYNOTE-522

Clinical stage IIA-IIIB Recruiting 855 Experimental: paclitaxel + carboplatin + pembrolizumab 
→ AC/EC + pembrolizumab → surgery → pembrolizumab 
for 27 weeks 
Comparator: paclitaxel + carboplatin + placebo (normal 
saline solution) → AC/EC + placebo → surgery → placebo 
for 27 weeks

Anti–PD-L1: Atezolizumab

A study of atezolizumab in combination with 
nab-paclitaxel compared with placebo with 
nab-paclitaxel for participants with previously 
untreated metastatic TNBC

NCT02425891
Impassion130

Metastatic; no prior systemic 
therapy for metastatic disease

Accrual 
complete

900 Experimental: nab-paclitaxel + atezolizumab
Comparator: nab-paclitaxel + placebo

A study of atezolizumab and paclitaxel vs. 
placebo and paclitaxel in participants with 
previously untreated metastatic TNBC

NCT03125902
Impassion131

Metastatic; no prior systemic 
therapy for metastatic disease

Recruiting 540 Experimental: paclitaxel + atezolizumab
Comparator: paclitaxel + placebo

A study of the effi cacy and safety of 
atezolizumab plus chemotherapy for patients 
with early relapsing recurrent TNBC

NCT03371017
Impassion132

Metastatic; no disease 
progression within 12 months from 
last treatment of curative intent

Recruiting 350 Experimental: gemcitabine + carboplatin + atezolizumab 
OR capecitabine + atezolizumab
Comparator: gemcitabine + carboplatin + placebo OR 
capecitabine + placebo

A study to investigate atezolizumab and 
chemotherapy compared with placebo and 
chemotherapy in the neoadjuvant setting in 
early-stage TNBC

NCT03197935
Impassion031

Clinical stages II-III Recruiting 204 Experimental: nab-paclitaxel + atezolizumab → AC + 
atezolizumab → surgery → atezolizumab x 1 year
Comparator: nab-paclitaxel + placebo → AC + placebo 
→ surgery

Clinical trial of neoadjuvant chemotherapy 
with atezolizumab or placebo in patients with 
TNBC followed after surgery by atezolizumab or 
placebo

NCT03281954
NSABP B-59
GBG 96-GeparDouze 

Clinical stages II-III Recruiting 1,520 Experimental: paclitaxel + carboplatin + atezolizumab → 
AC or EC + atezolizumab → surgery → atezolizumab x 
1 year
Comparator: paclitaxel + carboplatin + placebo → AC or 
EC + placebo → surgery → placebo x 1 year

Neoadjuvant study with the PD-L1–directed 
antibody in triple-negative locally advanced 
breast cancer undergoing treatment with nab-
paclitaxel and carboplatin

NCT02620280
NeoTRIPaPDL

Locally advanced or infl ammatory 
breast cancer

Recruiting 272 Experimental: carboplatin + nab-paclitaxel + atezolizumab 
→ surgery → AC or EC or FEC
Comparator: carboplatin + nab-paclitaxel → surgery → 
AC or EC or FEC

Abbreviations: AC, doxorubicin and cyclophosphamide; EC, epirubicin and cyclophosphamide; FEC, fl uorouracil, epirubicin, and cyclophosphamide; TNBC, triple-negative breast cancer; NeoTRIPaPDL, neoadjuvant 
therapy in triple-negative breast cancer with anti –PD-L1. 

*As of March 26, 2018, on Clinicaltrials.gov.

See Checkpoint Inhibitors, Page 21C

Checkpoint Inhibitors
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Treatment for Newly Diagnosed Metastatic Prostate Cancer

S
hilpa Gupta, MD, answers a ques-
tion posed by an attendee during 
a Best of ASCO® Meeting. Dr. Gup-
ta is an assistant professor in the 

Hematology Oncology and Transplanta-
tion Division at the University of Min-
nesota and specializes in genitourinary 
oncology. 

Question: In clinical practice, how 
do you decide between chemotherapy 
and total androgen blockade in 
patients with newly diagnosed 
metastatic prostate cancer?
Answer: For patients with newly diag-
nosed metastatic prostate cancer, andro-
gen deprivation has represented a stan-
dard of care from the early 1940s until 
recently, when two trials (CHAARTED 
and STAMPEDE) showed that androgen 
deprivation combined with docetaxel 
improved survival.1,2

In CHAARTED, 790 patients with met-
astatic hormone-sensitive prostate can-
cer were randomly assigned to receive 
either androgen deprivation therapy 
(ADT) in combination with 75 mg/m2 of 
docetaxel for up to six cycles or ADT 
alone, with the primary endpoint being 
overall survival (OS).1 Patients were also 
assigned according to the extent of me-
tastases (high volume defi ned as the 
presence of visceral metastases or four or 
more bone lesions with one or more be-
yond the vertebral bodies and pelvis vs. 
low volume). 

Additional analyses of the high-vol-
ume (513 patients) and low-volume (277 
patients) disease subgroups were per-
formed. At a median follow-up of 53.7 
months, the median OS was signifi cantly 
longer at 57.6 months for the chemohor-
monal (docetaxel plus ADT) therapy arm 
versus 47.2 months for ADT alone (HR 
0.72, 95% CI [0.59, 0.89]; p = 0.0018).1

In the subgroup of patients with high-
volume disease, the median OS was 51.2 
months with chemohormonal therapy 
versus 34.4 months with ADT alone (HR 
0.63, 95% CI [0.50, 0.79]; p < 0.001). On 
the other hand, in patients with low-
volume disease, there was no OS benefi t 
demonstrated.1

Docetaxel was associated with an in-
creased incidence of grade 3 or 4 febrile 
neutropenia in less than 10% patients, 
with neuropathy and diarrhea at a rate 
of 1% or less.1

 STAMPEDE has a multistage platform 
design to test whether the addition of 
different treatments at the time of ADT 
initiation improves OS.2 In this study, 
patients with newly diagnosed meta-
static, node-positive, or high-risk lo-
cally advanced prostate cancer (2,962 
patients) were enrolled, of which 1,738 
patients had metastatic disease and one 
of the arms included chemohormonal 
therapy. The defi nitive and intermediate 
primary outcomes were OS and failure-
free survival, respectively.2 Docetaxel 
improved OS and failure-free survival 
in the metastatic setting. Notably, this 
study did not classify patients based on 

low-volume versus high-volume disease, 
unlike CHAARTED.1,2 Increased grade 
3-5 adverse events were seen in the che-
mohormonal group.2

GETUG-AFU15 was another trial con-
ducted in Europe in this setting between 
October 2004 and December 2008.3 Pa-
tients were randomly assigned to ADT 
alone or in combination with docetax-
el for up to nine cycles; 192 patients 
received ADT plus docetaxel and 193 
patients received ADT alone. Median 
follow-up was 50 months, and median 
OS was 58.9 months in the chemohor-
monal group versus 54.2 months in the 
ADT alone group.3 There were increased 
serious adverse events in the chemoho-
rmonal group compared to ADT alone 
groups. There were more than 20% 
cases of febrile neutropenia and four 
treatment-related deaths, of which two 
were from febrile neutropenia. There 
were no serious adverse events reported 
in the ADT alone group. In an updated 
OS analysis of GETUG-AFU15, with a fol-
low-up of 82.9 months, median OS was 
60.9 months for chemohormonal group 
versus 46.5 months for the ADT alone 
group, and this was not statistically 
signifi cant.4 It was concluded from this 
study that docetaxel should not be used 
as part of fi rst-line treatment for patients 
with hormone-sensitive metastatic pros-
tate cancer, as opposed to CHAARTED 
and STAMPEDE. 

Meta-analysis of data from the afore-
mentioned randomized trials (CHAART-
ED, STAMPEDE, and GETUG-AFU15) 
showed that the addition of docetaxel to 
standard of care improved survival and 
failure-free survival.5

CHAARTED showed a survival ben-
efi t of adding docetaxel upfront with 
hormonal therapy only in patients with 
high-volume disease. STAMPEDE did not 
classify patients based on disease volume 
and demonstrated survival benefi t across 
all patients. However, GETUG-AFU15 
did not show any survival benefi t of add-
ing docetaxel upfront.1-4

In addition to these trials, recent 
data from the LATITUDE trial showed 
that the addition of abiraterone ac-
etate and prednisone to ADT signifi -
cantly increased OS and radiographic 
progression-free survival in this setting 
in patients with high-risk disease.6 In 
this study, 1,199 newly diagnosed pa-
tients with high-risk metastatic hor-
mone-sensitive prostate cancer (two of 
three risk factors: Gleason score of 8 or 
greater, measurable visceral metastases, 
or three or more bone lesions) were ran-
domly assigned to abiraterone acetate, 
prednisone, and ADT (597 patients) or 
ADT and placebo (602 patients). There 
was a 38% reduction in the risk of death 
with the addition of abiraterone acetate 
and prednisone to ADT compared with 
ADT alone. After a median follow-up of 
30.4 months, median OS was not yet 
reached with abiraterone acetate versus 
34.7 months with placebo for patients 
with high-risk disease (HR 0.62, 95% CI 

[0.51, 0.76]; p 
< 0.001).6  Abi-
raterone ac-
etate is now ap-
proved by the 
U.S. Food and 
Drug Admin-
istration for 
patients with 
high-risk meta-
static hormone-
sensitive pros-
tate cancer.7

Based on these fi ndings, oncologists 
need to discuss the data, as well as the 
risks and benefi ts of adding docetaxel up-
front, and weigh patient-related factors 
such as frailty, performance status, other 
comorbidities, and willingness to get che-
motherapy upfront versus later in case of 
progression. Given the recent approval of 
abiraterone acetate in patients who are 
high risk in this setting, providers and 
patients may prefer abiraterone acetate 
due to the ease of an  oral drug and a bet-
ter toxicity and tolerability profi le than 
docetaxel; however, abiraterone acetate 
needs to be continued until patients 
demonstrate progression. Cost may also 
play a role in deciding the most reason-
able therapy for any particular patient. 

In summary, we do not need to add 
chemotherapy upfront for all patients 
with metastatic hormone-naive prostate 
cancer, but instead only for patients who 
are high risk and who are good candi-
dates to get chemotherapy. The addi-
tional option of abiraterone should be 
discussed with patients who are high 
risk as well. For patients with low-risk 
disease, combined androgen blockade 
should be offered. 

References:
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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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Gallbladder Cancer in Andean South America

Jorge Gallardo, MD; Paola Montenegro, MD; 
Andrés Andrade Galarza, MD, PhD; Juan 
Carlos Roa, MD, MSc; José Eduardo Nuñez 
Rodriguez, MD; Cristobal Sanhueza, MD; and 
Mitesh J. Borad, MD

G
allbladder cancer (GBC) is rare in 
Europe, the United States, and 
Canada. However, in some areas of 
South America, particularly in the 

Andean region of Chile, Ecuador, Peru, 
and Bolivia, the incidence and mortality 
rate are high. In recent years, Chile has 
had the highest mortality rates of GBC 
among women and men in this region 
(12.9 and 6.0 per 100,000, respectively), 
which were also among the highest in the 
world.1 In 2011, GBC was the second and 
fi fth most common cancer diagnosis in 
Bolivian women and men, respectively. 
GBC is more common in women, with 
incident rates 3 to 5 times higher than in 
men.2-5 The burden of this disease is ex-
pected to increase in South America by 
more than 80% by 2030, with 27,000 new 
cases and 24,000 deaths anticipated.6

Historically, GBC was grouped togeth-
er with intrahepatic and extrahepatic 
cholangiocarcinoma and ampulla of 
Vater cancers, and collectively referred to 
as biliary tract cancers (BTCs).7 However, 
with the 10th revision of the Interna-
tional Statistical Classifi cation of Diseas-
es and Related Health Problems (ICD-10) 
in 1992, GBC was, for the fi rst time, clas-
sifi ed separately from other cancers af-
fecting the biliary tract. As such, GBC is 
now considered a distinct clinical entity, 
allowing for separate analysis from other 
malignancies of the biliary tree.

GBC is lethal. Only 30% of patients 
with lesions confi ned to the gallbladder 
mucosa survive 5 years, and only 10% of 
patients with more advanced stages sur-
vive 1 year.3,8 GBC is an “orphan disease” 
that has historically garnered limited re-
search interest toward novel approaches 
for diagnosis and treatment. In South 
America, a few independent studies are 
underway, typically in the form of small, 
phase II trials. Gemcitabine was the fi rst 
drug to exhibit activity in GBC in a phase 
II trial conducted 20 years ago.9 The 
fi rst trials using a combination of gem-
citabine with platinum agents were also 
conducted in South America.10,11 These 
trials were the fi rst to evaluate GBC as a 

distinct clinical entity. A number of pre-
liminary evaluations have also been con-
ducted in the adjuvant setting using che-
motherapy. Akin to BRCA-positive breast 
and ovarian cancers, prophylactic chole-
cystectomy has shown a decrease in the 
incidence and mortality rate of GBC.12

Epidemiology of GBC in Chile
In Chile, the GBC mortality rate wit-

nessed a sustained increase for several 
decades, which was attributed to a de-
crease in the amount of cholecystecto-
mies performed.12 However, the mortali-
ty rate decreased signifi cantly last year,13 

which may be related to the introduc-
tion of “Plan AUGE” and its provision to 
conduct preventive cholecystectomy in 
people younger than age 50 who have 
cholelithiasis.14

In 2013, GBC became the fourth lead-
ing cause of cancer death in Chile for 
both sexes,15 and for many years this 
cancer was the number one cause of 
cancer death for women. GBC consti-
tuted 7.01% of all cancer deaths in 2013, 
with a years-of-potential-life-lost rate of 
16,789 and a mortality rate of 9.72 per 
100,000 inhabitants.16

Although the estimate of disease inci-
dence between 2003 and 2007 for both 

genders was 13.1 per 100,000 (men: 
7.5; women: 18.7; risk ratio of 2.49),17

the mortality is higher for women. The 
mortality rate for women younger than 
age 40 is 3.5, but for men of the same 
age, it barely reaches 0.5. In the 40 to 49 
age group, the mortality rate for women 
increases seven times and then doubles 
each decade until reaching its peak be-
tween age 70 to 79.18

 ■ Gallbladder cancer (GBC) is un-
common throughout the world, but 
in some areas of South America, 
its incidence and mortality rate 
is extremely high, especially in 
females.

 ■ Chile has seen a large decrease in 
GBC incidence among women be-
cause of “Plan AUGE’s” guaranteed 
prophylactic cholecystectomy for 
Chileans with cholelithiasis who 
are younger than age 50.

 ■ There are some phase II trials that 
were isolated efforts and pioneers 
in palliative chemotherapy and 
adjuvant treatment.
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Using PROs to Assess Depression and 
Functional Status in Patients With Cancer

Kathi Mooney, PhD, RN, FAAN, and 
Josh Biber, MS, MBA 

T
he routine collection of patient-re-
ported outcomes (PROs) is becom-
ing more common in oncology 
practice. In additio n to generating 

population level outcomes data, a grow-
ing body of evidence has shown that 
capturing patient-reported symptom 
burden and functional status—and act-
ing on it—can lead to improved clinical 
outcomes and potential survival benefi ts 
for patients with cancer.1-4 However, un-
less carefully planned, routine PRO col-
lection within oncology settings can be 
challenging to integrate into workfl ow, 
interpret, and effi ciently use.

A variety of PROs can be measured to 
evaluate symptoms, physical function-
ing, and quality of life. Two important 
areas for measurement are depression 
and functional status, which represent 
important but frequently overlooked 
aspects of the patient experience in the 
oncology setting. Often, direct side ef-
fects of a particular treatment such as 
nausea, mucositis, or numbness and tin-
gling receive more attention. Addressing 
both depression and declining physical 
functioning can be diffi cult to rapidly as-
sess and treat during a clinic visit. How-
ever, they impinge on quality of life and 
the ability to continue treatment, and 
are signifi cant in patient outcomes. 

Observational studies have shown that 
depression can be a signifi cant problem 
for patients with cancer throughout the 
continuum of care, but other studies 
have shown that oncologists have low 
accuracy in detecting depressive symp-

toms.5,6 Concerned about the low rates 
of psychosocial assessment, the Com-
mission on Cancer, a program of the 
American College of Surgeons, added a 
criterion for cancer centers to screen pa-
tients for psychosocial distress in 2015.7 
Similarly, determining functional status, 
a key metric in clinical care since the 
introduction of the Karnofsky Perfor-
mance Status Scale in 1949, is often in-
accurate. Although treatment decisions 
may be tied to declining physical func-
tion as a marker of disease, interventions 
to maintain or improve functioning of-
ten are not incorporated. Further, the 
disconnect between what the oncolo-
gist considers as functioning (based on 
the Karnofsky Scale) and what actual 
patient-reported functioning looks like 
shows that patient reports may provide 
a more accurate and sensitive metric of 
physical functioning.8 Thus, including 
routine assessment of patient-reported 
depression and physical functioning are 
key to improving individual patient care. 
A range of factors should be considered 
when beginning routine collection.9-11

Measures
There are a variety of valid measures 

that assess both depression and physical 
function, including:

 ■ Beck Depression Inventory;
 ■ Hospital Anxiety and Depression 
Scale;

 ■ European Organisation for Research 
and Treatment of Cancer Quality of 
Life Questionnaire;

 ■ Patient-Reported Outcomes Measure-
ment Information System (PROMIS) 
Depression;

 ■ PROMIS Physical Function; and
 ■ Medical Outcomes Study 36-Item 
Short Form Health Survey.

For individual patient care, the most 
useful measures are those that provide 
rapid screening, are brief, and have 
clear-cut scores for clinical action.

At the Huntsman Cancer Institute, we 
selected the PROMIS measures for assess-
ment of depression and physical func-
tion. We are able to use the computer 
adaptive testing format through a locally 
developed web-based platform. Computer 
adaptive testing technology allows a pa-
tient to receive fewer questions, typically 
between four and eight per instrument, 
while providing the scoring precision and 
accuracy of a larger item bank. This de-
creases completion burden for patients 
and allows us to routinely assess fatigue, 
pain, anxiety, depression, and physical 
function in fewer than 5 minutes. Rou-
tine collection of PROs within all Hunts-
man Cancer Institute clinics began in the 
summer of 2016. To date, the assessments 
for depression and physical function have 
been completed and used during patient 
visits more than 25,000 times.

Collection and Frequency 
Effi cient collection of patient-reported 

data is facilitated when patients are fa-
miliar with the clinical importance of 
evaluating symptoms and physical func-
tion. Ideally, this is done electronically 
rather than on paper or in interview 
format, but even practices with limited 
electronic access should consider sys-
tematic ways to screen patients. With 

See Using PROs to Assess Depression, Page 22C
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 ■ Patient-reported depression and physical function should be included in oncol-
ogy PRO data collection to improve care beyond population health metrics.

 ■ Using PRO data for depression and physical function helps to quickly iden-
tify patients who need follow-up and effi ciently directs the appropriate team 
members to provide that care.

 ■ To improve the individual patient experience, measurement of depression 
and physical function is only the fi rst step; reviewing fi ndings and acting on 
concerning scores is the essential second.
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was 40% (95% CI [12%-74%]). Although 
the trial was not powered to show a dif-
ference, the response rate was higher in 
patients who received the combination 
as fi rst-line therapy compared with the 
group of patients who had received a 
prior line of treatment. PD-L1 expression 
was assessed on tumor-infi ltrating im-
mune cells and was scored as 0, 1, 2, or 3 
for expressions of less than 1%, between 
1% and less than 5%, between 5% and 
less than 10%, or 10% or greater, respec-
tively. The ORRs by expression level of 
PD-L1 were 30% and 36% in tumors that 
were IC0 and IC1, 2, or 3, respectively. 
Interestingly, responses were observed in 
tumors that lacked expression of PD-L1, 
although responses were slightly higher 
in tumors defi ned as PD-L1 positive. In 
addition, responders tended to have a 
higher baseline level of TILs. The most 
common grade 3 to 4 treatment-related 
adverse event that occurred in at least 
5% of patients was neutropenia (47%).

Interim data are available about an-
other chemoimmunotherapy approach. 
ENHANCE 1 (KEYNOTE-150) is a phase 
Ib/II trial to investigate the use of eribu-
lin mesylate in combination with pem-
brolizumab in patients with metastatic 
TNBC, regardless of PD-L1 status, who 
were treated with two or fewer prior 
lines of chemotherapy.16 Seven patients 
were treated during the phase Ib portion 
and had no dose-limiting toxicities. In 
the phase II portion, stratum 1 enrolled 
patients who were treatment naive in 
the metastatic setting, and stratum 2 en-
rolled patients who could have received 
two or fewer prior lines of therapy. The 
recommended phase II dose was defi ned 
as 1.4 mg/m2 of eribulin on days 1 and 8 
with 200 mg of pembrolizumab on day 1 
of a 21-day cycle. Among the 106 evalu-
able patients, the ORR was 26.4% (95% 
CI [18.3%-35.9%]) and included three 
CRs and 25 PRs. Among the patients with 
CRs, two had PD-L1–positive tumors. In 
the fi rst-line setting (stratum 1), the ORR 
was 29.2% (95% CI [18.6%-41.8%]). In 
the second- or third-line settings (stra-
tum 2), the ORR was 22% (95% CI, 
[10.6%-37.6%]). The median duration 
of response was 8.3 months. Response 
lasted longer than 6 months in 53.6% 
of responders. The median progression-
free survival and OS for all 107 patients 
enrolled in the trial were 4.2 months 
(95% CI [4.1-5.6]) and 17.7 months 
(95% CI [13.7 to not estimable]), respec-
tively. The most common grade 3 to 4 
treatment-emergent adverse events were 
neutropenia (30.8%) and peripheral neu-
ropathy (9.3%). These two studies dem-
onstrate a trend of improved antitumor 
activity when chemoimmunotherapy is 
given earlier in the metastatic setting, 
good tolerability of immune checkpoint 
blockade combined with chemotherapy, 
and responses regardless of PD-L1 status. 

Immune checkpoint inhibitors have 
been studied in the neoadjuvant space 
in combination with chemotherapy as 
well. Several of these studies with early 
results are showing that, in patients with 
TNBC who are treated with standard 
chemotherapy, addition of a PD-1 or 
PD-L1 inhibitor to this traditional back-

bone leads to pathologic CR rates that 
are higher than expected.17,18 The role 
of partnering immunotherapy and che-
motherapy will be defi ned more by the 
results of several large phase III random-
ized studies in the neoadjuvant setting 
(Table 3, page 14C). Several other com-
bination approaches also appear promis-
ing in the treatment of mBC; these in-
clude immune checkpoint blockage with 
PARP inhibitors, angiogenesis inhibitors, 
or vaccines.

Novel Use of Immune Checkpoint 
Inhibitors in Breast Cancer

There are some unique settings in 
which immune checkpoint inhibitors 
are being tested and may fi nd a niche. 
Patients with TNBC who do not achieve 
a pathologic CR after completion of 
neoadjuvant chemotherapy have a very 
high risk of disease recurrence.19 A ran-
domized phase III clinical trial (S1418, 
NRG-BR006, NCT02954874) is evaluat-
ing the effi cacy and safety of pembro-
lizumab for 1 year versus observation 
as adjuvant therapy for 1,000 patients 
with TNBC and residual invasive dis-
ease after neoadjuvant chemotherapy. 
With a similar design, the A-BRAVE trial 
(NCT02926196) is a phase III study in 
which 335 patients with TNBC who have 
completed neoadjuvant chemotherapy 
and surgery and have residual disease 
are randomly assigned to avelumab for 
1 year or observa-
tion in the ad-
juvant setting. 

mBC is a rare 
and aggressive 
breast cancer 
subtype that 
often is triple 
negative, has a 
poor prognosis, 
and has limited 
treatment op-
tions. It commonly overexpresses PD-L1, 
and tumor-infi ltrating lymphocytes are 
observed frequently.20 In a case report 
about a patient with metastatic meta-
plastic breast cancer with a large chest 
wall recurrence as well as lung and bone 
metastases, clinical trial treatment with 
nab-paclitaxel and pembrolizumab led 
to a remarkable disease response.21 This 
case highlights the role of immunother-
apy in rare cancers. In fact, the multi-
arm DART trial (S1609; NCT02834013) 
is evaluating ipilimumab and nivolum-
ab, a dual combination of anti–CTLA-4 
and anti–PD-1 blockade in rare tumors, 
and enrollment includes patients with 
metastatic metaplastic breast cancer. 

Biomarkers for Patient Selection 
Needed 

Response to immune checkpoint in-
hibitor blockade has been associated 
with several biomarkers, including PD-
L1 expression in tumor cells and in 
tumor-associated immune cells, tumor-
infi ltrating lymphocyte infi ltration, mu-
tational load, microsatellite instability, 
and serum lactate dehydrogenase levels. 
The role of PD-L1 as a predictive bio-
marker for anti–PD-1/PD-L1 agents is 
not straightforward because of the use of 
different PD-L1 antibodies, several nu-
merical cutoffs for positivity, and vary-
ing tissue sources assayed for expres-

sion (archived or fresh, primary or 
metastatic tumor). There is early 
evidence that tumor-infi ltrating 
lymphocytes may have util-
ity. In KEYNOTE-086, patients 
with metastatic TNBC and 
high levels of tumor-infi ltrating 
lymphocytes were more likely 
to experience disease response to 
pembrolizumab.22 Several studies 
suggest that cancers with a higher tu-
mor mutational burden (i.e., the total 
number of mutations per coding area of 
a tumor genome) have a higher likeli-
hood of response to PD-1/PD-L1 block-
ade.23 To date, it is unknown whether 
tumor mutational burden in breast can-
cer could serve as a useful biomarker to 
predict response to checkpoint inhibi-
tors. It is likely that a combination pan-
el of markers is needed to defi ne appro-
priate patient selection for treatment 
with PD-1/PD-L1 blockade .

Summary 
There is a role for immunotherapy 

in the treatment of breast cancer. The 
data are promising, and long-term fol-
low-up soon will become available, as 
in melanoma and non–small cell lung 
cancer. The minority of patients who re-
spond to immune checkpoint blockade 
monotherapy have improved outcomes 
with durable responses and experience 
a more favorable adverse effect profi le 

than with che-
motherapy. Al-
though most 
studies have fo-
cused on TNBC, 
small data sets 
indicate that 
hormone recep-
tor–positive, 
HER2-negative 
and HER2-pos-

itive breast can-
cers also are good candidates for check-
point inhibitors, likely in combination 
therapy. The most promising settings 
appear to be fi rst-line metastatic dis-
ease and early breast cancer. Successful 
identifi cation of biomarkers to predict 
response to immune checkpoint block-
ade is necessary to advance the fi eld. 
The hope is that integration of immu-
notherapy into the treatment pathways 

for breast cancer will change the thera-
peutic landscape of this disease.  
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electronic input, a variety of platforms 
for data entry can be used, such as an 
email link to an electronic health record 
(EHR) patient portal prior to a clinic visit 
or at the visit through tablet computers 
or a computer kiosk. Getting patients to 
complete assessments prior to their ap-
pointment decreases workfl ow issues on-
site. If patients understand that the on-
cology team wants the patient-reported 
data and will use the information during 
the visit, then patients are much more 
likely to complete assessments. 

It is also important to consider as-
sessment frequency. For population 
level outcomes, periodic assessments 

may be suffi cient, but to improve indi-
vidual patient care, assessments should 
be frequent enough to capture change. 
This may be every clinic visit for some 
symptoms during active treatment and 
for patients with advanced disease. For 
both depression and physical function, 
meaningful changes may be refl ected in 
monthly screenings to track trends. 

At the Huntsman Cancer Institute, 
patients are emailed assessments 7 days 
prior to the assessment appointment and 
reminded once before the visit. Patients 
who do not complete the assessment via 
email are asked to complete assessments 
in the clinic through an electronic tab-
let. Median completion time for the 
PROMIS Depression and the PROMIS 
Physical Function (computer adaptive 

testing versions) has been under 1 min-
ute at 48 and 52 seconds, respectively.

Reviewing Results
For individual patients to benefi t from 

PRO assessments, the results must be 
scored and immediately available at the 
visit so the information is actionable. 
Results should be within the patient re-
cord to seamlessly integrate into existing 
clinic workfl ow. For most practices, this 
requires integration into the patient’s 
EHR. The actual feasibility will differ for 
each cancer practice depending on the 
type of EHR, whether there is more than 
one, and how PROs are collected. Com-
mercial EHRs are slowly recognizing the 
need for inclusion of patient-reported 
data, but systems that can easily col-

lect and display data are still evolving. 
Therefore, each practice needs to devel-
op a process for immediate scoring and 
availability of assessment results based 
on their resources and patient record 
system. Practices also need to consider 
display results and, if integrated into 
the EHR, where they reside. Preferably, 
measures have score thresholds that can 
trigger clinical action. If the specifi c as-
sessments used do not have previously 
established levels of action, then the on-
cology team should agree when results 
should be fl agged for further action. 

Data display can take many forms, 
both numeric and visual. Display choice 
should consider what is most useful and 
effi cient for the oncology team. For ex-
ample, providers are well acquainted with 
the graphic display of data, which shows 
the current score in the context of pre-
vious scores to illustrate overall trends. 
Graphic display can also include a thresh-
old line or cut score and can even provide 
confi dence intervals if available. Out-of-
range scores can also be highlighted. 

EHR placement should also be consid-
ered. If multiple clicks are needed to fi nd 
the report or it is in an obscure location, 
it is less likely to be used. If it can be col-
located with data regularly accessed at a 
visit, such as lab reports, it is more likely 
to be used. Several levels of analysis may 
also be provided. For example, graphi-
cally displayed scores over time can be 
the main page but an additional click 
provides access to the specifi c instru-
ment questions. This is particularly use-
ful for depression and physical function 
where providers can see what items were 
endorsed and what specifi c responses are 
driving the scores.

Since we use our own locally devel-
oped PRO platform at the Huntsman 
Cancer Institute, we had to identify a 
way to seamlessly integrate the data to 
the patient’s EHR in real time. Our PRO 
data points are imported into the EHR 
between 0 and 60 seconds after the pa-
tient completes the assessment. We have 
also made the data available in a variety 
of methods within the EHR. Since the 
data are imported as discrete points, the 
data can then be captured in the clinical 
note through an automated process built 
into our EHR software. We have also in-
cluded the ability to connect to our busi-
ness intelligence software through the 
EHR. The business intelligence report 
is specifi c to the patient and allows the 
provider to graphically view the patient’s 
longitudinal PRO scores while also being 
able to review the specifi c questions and 
answers for that patient. 

Interpreting Scores
To be successful, the oncology team 

needs to be able to quickly interpret the 
scores during the visit. Even if using in-
struments with well-defi ned clinical inter-
pretation, the team still should set some 
standards for action. Several levels of re-
sponse may be set. Some providers may be 
comfortable waiting until a patient reach-
es a level clearly correlated with depres-
sion or physical decline before taking ac-
tion, whereas other providers may choose 
to intervene earlier to avert progression. 
These are particularly relevant consider-
ations for depression and physical decline 
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The GBC mortality rate varies signifi -
cantly according to geographical territo-
ry (Fig. 1). The highest rates occur in the 
south-central region of Chile—the same 
area where gastric cancer has the highest 
incidence and where the native popula-
tion is the highest—and in low-income, 
rural areas. The lowest rates occur in the 
north and extreme southern regions.12-18

Epidemiology of GBC in the North Andes 
Adenocarcinoma makes up more than 

90% of GBC histologic types, including 
the papillary, tubular, and mucinous sub-
types. The remaining 10% of cases include 
anaplastic, squamous, and adenosqua-
mous carcinomas.19-21 The statistical data 
on GBC in Latin America are not easy to 
describe because of the lack of reliable re-
cords in this area of the world. Table 1 il-
lustrates the GLOBOCAN 2015 reports.22

 
BTC in the Andean Area

BTCs follow a distinctive epidemiol-
ogy in Latin America compared to other 
areas. In the Andean zone, BTC mortality 
is among the highest in the world, main-
ly because of the higher rates of GBC.

Interestingly, non-gallbladder BTC 
has a similar distribution as other areas 
of the world. For example, extrahepatic 
cholangiocarcinoma has a low incidence 
rate among all countries in the Andean 
zone. The incidence for both sexes is 
1.7 per 100,000 in Peru, 1.0 per 100,000 
in Ecuador and Colombia, and 0.6 per 
100,000 in Chile, compared with 0.7 
per 100,000 in the United States.23 This 
different behavior tells us about the dif-
ferent biology and etiologic factors be-
tween GBC and cholangiocarcinoma.

From 1997 to 2013, BTC mortality 
decreased for both sexes in all countries 
in the Andes zone. The decrease is more 
pronounced in women, ranging from 
-1.8% in Argentina to 5.2% in Venezu-
ela, compared to men with -2.2% in Uru-
guay to -2.4% in Venezuela.23,24

Etiology of GBC
GBC etiology is linked to local and sys-

temic chronic infl ammation regardless of 
the causes that trigger this response. GBC, 
like other infl ammation-related tumors, 
shows a low frequency of somatic muta-
tions. However, more than 50% have a 
p53 mutation, which can be inactivated 
under genetic and epigenetic infl amma-
tory underlying conditions (Fig. 2).25

The relationship between gallblad-
der stones and higher risk of develop-
ing GBC is well known; features such as 
weight (9.6 g), volume (> 6 mL), and size 

(> 3 cm) are more linked to the duration 
of chronic infl ammation than any other 
reason.26 Long-standing infl ammation 
in the gallbladder produces gallbladder 
mucosa atrophy and subsequently intes-
tinal/pseudopyloric metaplasia, followed 
by dysplasia, then carcinoma in situ, and 
fi nally invasive disease. These histogenic 
changes are accompanied by genetic and 
epigenetic alterations, which are scarce-
ly studied, some of them with potential 
therapy utility.27 In the Chilean popula-
tion, the time to progression from in-
testinal metaplasia to invasive cancer is 
between 10 and 15 years, with an onset 
average age of 62 (Fig. 3, 28C).28

Worldwide, the attributable risk of 
GBC to gallstones is approximately 80%; 
however, the absolute lifetime risk is low 
(1%), indicating that other factors that 
will be highlighted herein increase the 
chance to move from preneoplastic to 
invasive disease.29 

Genetic predisposition to develop 
GBC is linked to the predisposition to 
form gallstones, and increases in the 
supersaturation of cholesterol paired 
with the diminished concentration of 
bile salts in bile is associated with hypo-
motility.30 A coding variant of the gene 
ABCG8, a cholesterol transporter that 
is more frequent in patients with GBC 
but also in populations with Amerindian 
ancestry who are also thought to have 
a different level of response to infl am-
mation triggers, increases the chance of 
developing GBC. A case-control study 
on lipid metabolism-related genes in the 
Chilean population added credence to 
the hypothesis that genetics contribute 
to GBC development. The study showed 
that the rs693 polymorphism of the 
apolipoprotein B gene and the rs708272 
polymorphism of the cholesteryl-ester-
transfer-protein gene were associated 
with an increased risk of GBC.31

Pancreatic anomalous junction is 
a condition associated with GBC-
producing infl ammation but not with 
stones. This condition, which is more 
frequent in Asian populations, allows du-
odenum content to refl ux to the biliary 
tract and is more associated with ICPN 
tumors than fl at tumors.32 

The systemic infl ammation present 
in the metabolic syndrome is probably 
linked to obesity and dietary factors, 
recurrent gallstones, and/or the effect 
of growth factors, adipokines, and cyto-
kines increasing the risk of gallbladder 
carcinogenesis.33

GBC is also associated with infections 
such as salmonella and the Helicobacter 
species. The infections result in chronic 
infl ammation34 and DNA damage,35 
which explain the higher incidence of 

GBC in patients with gallstones who 
are chronic carriers of these infections. 
It may also explain why patients with-
out gallstones living in specifi c areas of 
Asia where these infections are more 
common have a higher incidence of 
GBC. A remarkable association between 
GBC and afl atoxin B1 exposition (which 
causes direct DNA damage), produced by 
Aspergillus fl avus and parasiticus due to 
improper food storage in some rural areas 
of  Chile, has been recently published.36

Chemotherapy and Palliative Trials for 
GBC in the Andean Area 

Gallardo et al9 reported on a single-
arm, phase II trial investigating gem-
citabine monotherapy in the fi rst-line 
palliative setting. Response rate was 

36%; however, none of the 26 patients 
experienced a complete response. Medi-
an survival was 30 weeks; 1-year survival 
was 16%. The authors reported no grade 
3/4 adverse effects. That report was in-
cremented by adding patients from 
Argentina and showed, again, similar 
results in terms of responses and sur-
vival.37 Later, the same group reported 
“clinical benefi t” in the same way as in 
pancreatic cancer.38 Clinical benefi t end-
points were assessed in terms of pain 
(composite of analgesic consumption, 
and pain intensity), performance status 
(an improvement of 20 or more points 
on the Karnofsky scale), and weight gain 
(7% or more over baseline).39

Two single-arm, phase II trials investi-

Table 1. GLOBOCAN 2015 Reports

Country Men, 
Incidence 

(Per 100,000)

Men, 
Mortality

(Per 100,000)

Women, 
Incidence

(Per 100,000)

Women, 
Mortality

(Per 100,000)

New Cases 
in  2015

Argentina 3.1 2.1 3.6 2.6 1,984

Brazil 1.5 1.3 2.6 1.9 4,450

Bolivia 4.7 4.5 10.9  10.1 653

Colombia 2.0 1.5 3.5 2.5 1,386

Ecuador 2.2 1.5 5.7 3.7 649

Peru 2.4 2.1 5.5 5.0 1,192

Uruguay 2.9 2.6 3.6 3.1 209

GBC in South America
Continued from page 20C

Fig. 1. GBC Incidence in the World

GLOBOCAN 2012 (IARC) (11.3.2018)

Fig. 2. The Infl ammatory Inception of Gallbladder Cancer

Reprinted from Biochimica et Biophysica Acta (BBA) – Reviews on Cancer, 1865, Jaime A. Espinoza, 
Carolina Bizama, Patricia García, Catterina Ferreccio, Milind Javle, Juan F. Miquel, Jill Koshiol, Juan 
C. Roa. The infl ammatory inception of gallbladder cancer, pages 245-254, 2016, with permission 
from Elsevier.

See GBC in South America, Page 28C

Abbreviation: ASR, age-standardized rate.
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Coming Out of the Shadows: Addressing 
Cancer Care for Adults With Disabilities 

Rochelle Strenger, MD, and 
Mary Ann Fenton, MD

A
lthough the diagnosis and treat-
ment for malignancy can be an 
overwhelming experience for 
all patients and their caregivers, 

patients with disabilities in particular 
present unique challenges.1-3 According 
to the Centers for Disease Control and 
Prevention, a disability is “any condi-
tion of the body or mind (impairment) 
that makes it more diffi cult for the per-
son with the condition to do certain ac-
tivities (activity limitation) and interact 
with the world around them (participant 
restrictions).”4 Using this broad defi ni-
tion, the Centers for Disease Control and 
Prevention estimates that 22% of adults 
in the United States are currently living 
with a disability that limits a necessary 
activity such as mobility, cognition, vi-
sion, self-care, and/or independent liv-

ing.4 To complicate issues further, nearly 
half who report a disability live below 
the poverty level, and one-third of un-
employed adults who are able to work 
report a disability.2

Fortunately, there is a long history of 
advocacy in place for people with dis-
abilities. Since the Americans with Dis-
abilities Act passage in 1990, we have 
witnessed improved access to buildings 
and greater workplace accommoda-
tions.5 Despite this, challenges remain 
in the optimal delivery of cancer care 
across the continuum, regardless of the 
disability. In 2006, Smeltzer reported 
that women with a disability were sig-
nifi cantly less likely to undergo screen-
ing for breast or cervical cancers; the 
worse the disability, the greater the 
likelihood that they were not participat-
ing in, or they were denied, screening.5

Merten et al reported that adults with 
disabilities were not getting screened 
because of multiple barriers, includ-
ing cost, discomfort on the part of the 
health care provider, and physical and 
cognitive restraints.6 Furthermore, the 

obstacles may be specifi c to the disabil-
ity, potentially increasing the diffi culty 
that medical centers might face specifi c 
to the disability in the provision of qual-
ity care (e.g., addressing positioning for 
mammography in women with limited 
mobility). These issues have been docu-
mented for women with mental illness, 
although broad conclusions about how 
to best report and approach screening 
barriers remain undefi ned because of the 
complexity and heterogeneity of mental 
illness among this population.7

Beyond screening, other data suggest 
patients with disabilities who are diag-
nosed with cancer have worse outcomes. 
For example, in 2017, Iglay et al reported 
that compared to patients who have no 
reported mental illness, patients with 
mental illness were more likely to be di-
agnosed at an advanced stage and had a 
statistically insignifi cant but overall in-
creased incidence in breast cancer–spe-
cifi c mortality. This retrospective study 
was conducted using SEER-Medicare data, 
which included more than 19,000 pa-
tients with breast cancer age 68 and older.8

Irwin et al noted that patients with 

schizophrenia are more likely to die of 
cancer when compared to the general 
population, probably attributable to 
multiple factors including greater rates of 
high-risk behaviors (e.g., smoking) and 
greater medical comorbidities, which 
may limit access to cancer screening.9 In 
a follow-up study, patients with schizo-
phrenia were shown to have frequent 
disruptions in breast cancer care associ-
ated with absence of psychiatric care or 
medication, leading to deviations from 
guideline-based care and cancer recur-
rences.10 Finally, in one study from South 
Korea, Park et al found that male and fe-
male patients reporting a disability were 
1.6 and 1.5 times more likely, respec-
tively, to be diagnosed with late-stage 
cancer—a signifi cant fi nding even after 
controlling for socioeconomic factors.11

Patient-Centered Care Through 
Individualized Oncology Support 
Programs

Although it is not feasible or practi-
cal to provide a single solution to opti-
mize care for patients with disabilities, 

we propose that cancer centers imple-
ment a system of institutional support 
to help providers care for this popula-
tion and ease the access issues faced by 
various stakeholders. The overarching 
principle relies on the coordination of 
care across multiple providers including 
the primary care physician, radiologists, 
surgeons, oncologists, and psychiatrists/
mental health specialists. These cancer 
care providers, coupled with appropri-
ate resources from both local and state 
communities, can form the basis of indi-
vidualized oncology support programs 
(Fig. 1). At our institutions, we have 
sought to address challenges to cancer 
care through education, access, and sup-
port. 

Educational initiatives should be 
aimed at all stakeholders within the dis-
ability community to raise awareness 
of cancer surveillance and the tenets of 
early detection. This must begin in the 
community, including efforts to reach 
relevant medical providers, patients, and 
caregivers—including those who might 
be caring for these patients in a group 
home setting. For those with cancer, we 
have relied on the role of nurse or lay 
navigators who are at the center of team-
based care and charged to work with pa-
tients and their caregivers on practical 
aspects in care delivery, including the 
timing of visits, clinical fl ow through 
the waiting room and laboratory areas, 
seating within the chemotherapy suite, 
and interfacing with infusion room staff. 

Personalization comes from a better 
understanding of the individual’s dis-
ability and what needs should be an-
ticipated to ensure any plan is effective. 
Examples of issues that might warrant 
a personalized solution include trans-
portation, particularly for those with a 
physical disability; ensuring the avail-
ability of sign language interpreters for 
the hearing impaired; access to assistive 
technologies for the visually impaired; 
and coordinated treatment with men-
tal health specialists embedded in the 
cancer center for patients with anxi-
ety, depression, autism, schizophrenia, 
or other issues. The care team must 
be available after cancer treatment is 
complete to ensure the appropriate 
transition to survivorship and after-

care, including routine follow-up and 
secondary prevention. For women with 
breast cancer, it also encompasses ad-
herence to extended treatment.  

Conclusion
In summary, patients with disabilities 

face many barriers to screening, treat-
ment decisions, completion of curative 
therapies, and receipt of appropriate 
aftercare. All patients with disabilities, 
including mental and physical, deserve 
age-appropriate cancer screening and 
proper considerations when it comes to 
treatment, which, in our experience, re-
quires a multidisciplinary and compas-
sionate approach. Implementation of 
individualized oncology support plans 
may help address these gaps and provide 
a path forward in ensuring equal access 
to quality care and outcomes. 
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 ■ Approximately 22% of adults in 
the United States are living with 
a disability that limits a neces-
sary activity such as mobility, 
cognition, vision, self-care, and/or 
independent living.

 ■ Patients with some disabilities are 
more likely to be diagnosed with 
late-stage cancer and forgo or be 
denied cancer screening.

 ■ Cancer centers should provide 
institutional support to help care 
for patients with both mental and 
physical disabilities and ease 
access issues faced by various 
stakeholders.
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gating gemcitabine in combination with 
cisplatin in the fi rst line were also devel-
oped in South America.10,11 Response rates 
ranged from 48% to 50%. In these two tri-
als, seven out of 55 patients demonstrat-
ed complete responses (12.7%). Diverse 
grade 3/4 adverse effects were reported: 
thrombocytopenia (ranging from 2% to 
18%), fever (9%), asthenia (9%), neutro-
penia (23%), and anemia (14%).10,11 

In the second line, Leal et al40 reported 
the results of a trial using FOLFOX4 in 
patients with GBC and cholangiocar-
cinoma who were treated with gem-
citabine in the fi rst-line setting. Stable 
disease was achieved in 22% of patients, 
and median overall survival (OS) was 4.6 
months. Toxicities were not reported.40

In order to develop some guidelines, 
a group of experts also published state-
ments regarding the role of radiation, 
chemotherapy, and all treatments avail-
able in advanced GBC.41

Adjuvant Treatment in GBC
Studies often include patients with bile 

duct cancer and patients with GBC (Table 
2). Lymph node involvement is a nega-
tive prognostic factor for all GBC, but the 
optimal treatment approach for lymph 
node–positive GBC remains unclear. 
International guidelines recommend 
adjuvant treatment with gemcitabine, 
fl uoropyrimidines, or gemcitabine-based 
combination chemotherapy or chemora-
diotherapy for stage II or higher GBC fol-
lowing surgical resection.43,44

A meta-analysis of biliary cancer con-
cluded that adjuvant treatment was ben-
efi cial for high-risk patients who were 
lymph node– or margin-positive after re-
section (HR 0.49, 95% CI [0.30, 0.80] and 
HR 0.36, 95% CI [0.19, 0.68], respective-
ly).45 A retrospective study that included 
177 patients with hilar cholangiocarcino-
ma and GBC showed that radiotherapy is 
unlikely to have a signifi cant impact in 
overall management of GBC.44

A meta-analysis of 3,191 patients 
showed a signifi cant improvement in OS 
with chemotherapy compared to surgery 
alone (HR 0.42, 95% CI [0.22, 0.80]). The 
greatest benefi t for adjuvant treatment 
was in patients with R1 disease (HR 
0.33, 95% CI [0.19, 0.59]), lymph node–
positive disease (HR 0.71, 95% CI [0.63, 
0.81]), and AJCC staging meeting or ex-
ceeding tumor stage II (HR 0.45, 95% CI 
[0.26, 0.79]).46

The BILCAP trial included patients 
with cholangiocarcinoma and GBC; 
close to 50% of the patients were lymph 
node–negative. Patients were randomly 
assigned to receive adjuvant treatment 
with capecitabine or observation. Pa-
tients who received capecitabine had im-
provement in OS (51 vs. 36 months).47

Few adjuvant treatment studies have 
been done in Latin America, and the 
ones that have include a small number 
of patients. The majority are retrospec-
tive and included the option of adjuvant 
chemotherapy or chemoradiotherapy. 
These studies show 5-year OS between 
41% and 57% (Table 3).

Conclusion
GBC has a high incidence in the An-

dean region of South America and is 
one of the leading causes of death from 
cancer, especially in women. There have 
been small but remarkable contributions, 
especially in chemotherapy trials for ad-
vanced disease and some studies in adju-
vant trials. However, general data includ-
ing Latin American patients are scarce. 

There is a need to promote cancer reg-
istration to better understand the GBC 
burden, and more research is needed in 
etiology, risk factors, surgery, adjuvant 
therapies, and treatment for metastatic 
disease. Regional multicenter and mul-
tidisciplinary studies in Latin America 
should be undertaken to collect regional 
data about this pathology and to dis-
seminate the knowledge and increase 
collaboration among the still small in-
vestigator groups. 

The use of gemcitabine in GBC was pi-
oneering and successful, and it continues 
to be the cornerstone of treatment. How-
ever, the confi rmatory phase III study 
could not be done in our countries, as 
pharmaceutical companies never accept-
ed that proposition and did not support 
the large adjuvant chemotherapy trial. 
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Table 3. Adjuvant Trials in GBC 

Author Adjuvant Therapy Patients Study Type Results
Müller et al48 Chtx (5-FU)-RT (45-54 Gy) 47 Retrospective 5y OS 57%

Gonzales et al49 Chtx (5-FU)-RT (45-59.4 Gy) 67 Prospective 5y OS 41%

Manterola et al50 Chtx (5-FU-leucovorin) 40 Prospective 5y OS 50%

Lendoire et al51 Chtx 24 Retrospective 5y OS 53%

Abbreviations: 5-FU, 5-fl uorouracil; OS, overall survival; Chtx chemotherapy; RT, radiotherapy; y, year.

Table 2. Phase II Trials in GBC That Originated in South America

First Author, Country, Year Therapy 
Line

Regimen Pts. Median 
Follow-Up (mo)

ORR 
(%)

Median 
Survival (mo)

Details

Gallardo et al (Chile), 200137 First GEM 26 5.5 36 7.5 Included only pts with GBC.

Leal et al (Chile), 201440 Second FOLFOX4 18 NR NR 4.6 GBC: 10 pts CC: 8 pts; SD 
achieved in 22%.

Carraro et al (Argentina), 200141 First GEM+CIS 11 1.3 50 11.3 Included only pts with GBC. 
Three pts achieved CR.

Reyes-Vidal et al (Chile), 200442 First GEM+CIS 44 NR 48 7.0 Included only pts with GBC. 
Four pts achieved CR.

Abbreviations: CC, cholangiocarcinoma; CIS, cisplatin; GEM, gemcitabine; GBC, gallbladder cancer; FOLFOX, leucovorin, fl uorouracil, and oxaliplatin; ORR, 
overall response rate; SD, stable disease; CR, complete response; pts, patients; mo, months.

GBC in South America
Continued from page 24C

Fig. 3. Morphological Progression of Gallbladder Carcinogenesis

Reprinted with permission. Roa I, de Aretxabala X, Araya JC, Roa J. Preneoplastic lesions in 
gallbladder cancer. J Surg Oncol. 2006 June 15;93(8):615-23.

See GBC in South America, Page 30C
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because early intervention may be most 
helpful to the patient. 

A key component is to involve and 
educate the entire team about the assess-
ments, score interpretation, and agreed 
upon actions and by whom. Many pro-
viders may not be familiar with how some 
of the PROs—such as the PROMIS mea-
sures—are scored, what a score means, 
or the actions that should be taken. De-
pending on your EHR, it is possible to set 
up automated alerts that identify a score 
that is higher or lower than the normal 
range. These alerts can be used to ensure 
proper care is provided for those patients 
in need. In addition, the oncology team 
should determine how reviewing and 
interpreting PROs will be incorporated 
within the clinical workfl ow, who on the 
team is responsible for reviewing, and, 
when needed, who is taking action. This 
may vary depending on practice patterns 
and staff resources. 

Education and assistance with inter-
pretation was an important component 
of the implementation of PROMIS PROs 
at the Huntsman Cancer Institute. The 
PROMIS Depression and Physical Func-
tion instruments both follow a normal 
distribution curve, where the mean is 
50 and the standard deviation is 10. We 
identifi ed cutoff scores for depression at 
65 and 35 for physical function. Inter-
pretation can be confusing to provid-
ers because both instruments are scored 
on the same scale, but the interpreta-
tions are inversely related. For PROMIS 

Depression, a higher score indicates a 
higher level of depressive symptoms. 
However, for PROMIS Physical Function, 
a higher score would indicate a greater 
amount of physical functioning. We 
found that clear scoring descriptors on 
the graphic displays were needed. With 
more than 25,000 assessments for each 
instrument, we found that 5.2% of de-
pression assessments were at 65 or great-
er, and 15.4% of physical function assess-
ments were at 35 or less to date. 

Planning Action for Elevated Levels 
To improve individual patient experi-

ence, measurement of depression and 
physical function is only the fi rst step—
reviewing fi ndings and acting on con-
cerning scores is the essential second. 
This presents some challenges because 
further assessment and interventions of-
ten involve referral and require coordi-
nation with other members of the team. 
There is rarely time during an oncology 
clinic visit to provide more detailed as-
sessment and intervention for signifi cant 
levels of depression or declining physical 
function. Oncology providers should re-
view the PROs and discuss next steps with 
the patient and agree on a plan. Prog-
ress should be tracked at subsequent vis-
its and modifi ed as needed. The specifi c 
plan depends on the resources available 
within the practice or community such 
as support groups, counseling services, a 
wellness program, physical therapy, nutri-
tional services, or a fi tness program. Rou-
tine assessment paired with agreed upon 
thresholds for referral make it less likely 
that patient need is left unaddressed. Hav-
ing an automated process for assessment 
and a support structure in place for refer-
ral make care provision effi cient as well. 

At the Huntsman Cancer Institute, li-
censed clinical social workers are respon-
sible for providing further assessment 
and coordinating psychosocial care and 
support program referral. Oncology 
providers prescribe antidepressants as 
needed or work with a supportive oncol-
ogy services program where psychiatry 

can manage medications and therapy. 
We have licensed clinical social work-
ers in each oncology clinic who partner 
with providers to provide patients with 
mental and emotional support. Ideally, 
there is a warm hand-off from provider 
to social worker for patients with elevat-
ed PROMIS scores. Sometimes the social 
worker is unavailable, and follow-up is 
scheduled for another time. As a backup 
to ensure follow-up for all patients with 
PROMIS Depression scores 65 or greater, 
an automated alert report is generated 
and transmitted to the social worker of-
fi ce daily. Social workers review the list 
to ensure that all patients are contacted 
and a plan is in place.

For patients with declining physi-
cal functioning, the oncology team de-
termines the most appropriate referral, 
which may include traditional physical 
therapy services. In addition, the Hunts-
man Cancer Institute has an extensive 
Wellness and Integrative Health Center, 
which includes a physiatrist and several 
fi tness programs delivered at the cancer 
center or as a home-based program. Yoga 
and other movement classes are also of-
fered. Nutrition counseling services are 
available, and the center has nutrition 
classes and cooking demonstrations. 
Some specialties have specifi c exercise 
and conditioning programs tailored for 
their patients.

Recommendations
Patient-reported depression and phys-

ical function should be included in on-
cology PRO data collection to improve 
care beyond population health metrics. 
Preplanning is needed, with attention 
to specifi c instruments, how they will 
be delivered, and systems for rapid scor-
ing. Availability and interpretation at 
the clinic visit are necessary, as is oncol-
ogy team buy-in and comfort with in-
terpreting scores and intensifying care. 
In addition to reviewing PRO scores 
at the clinic visit, clear designation of 
team responsibilities for scores that ex-
ceed normal levels streamlines clinic 

workfl ow and ensures patients benefi t.
From our own experience at the Hunts-

man Cancer Institute, we have found that 
using routine PRO data for both depres-
sion and physical function helps to quick-
ly identify patients who need follow-up 
and effi ciently directs the appropriate 
team members to provide that care.  
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Conqueror in Action: Dr. Rizwan Romee 
Takes on Acute Myeloid Leukemia

A
cute myeloid leukemia (AML)  is 
the most common type of acute 
blood cancer in the adult pop-
ulation. It is also 

very diffi cult to treat. Ad-
vances in AML treatment 
have been slow; however, 
thanks to recent advances 
by many researchers in-
cluding Rizwan Romee, 
MD, things are beginning 
to change. 

Dr. Romee is an assis-
tant professor of medicine 
at Washington University 
School of Medicine in St. 
Louis, and clinical director of their 
Haploidentical Transplant Program. 
In 2015, he received ASCO’s Conquer 
Cancer Foundation Career Develop-
ment Award, supported by Astellas, to 

investigate an immunotherapy for the 
treatment of AML. The results of his 
study offer new hope for patients with 

AML and other advanced 
blood cancers.

“We saw very promising 
results,” Dr. Romee said. 
“About half of our patients 
entered complete remission 
despite the fact that they 
had already failed several 
lines of chemotherapy.”

Dr. Romee and his 
team able to achieve this 
through immunotherapy. 
Specifi cally, the research 

team mobilized immune cells called 
memory-like natural killer cells to 
identify and destroy the cancer.

Dr. Romee published his team’s fi nd-
ings in Science Translational Medicine 

in September 2016. Because of the en-
couraging results, he was able to secure 
funding from the National Institutes 
of Health for a phase II clinical trial 
testing the treatment in even more pa-
tients. He and his team are exploring 
how to apply the treatment in other 
areas as well, including pediatrics and 
other cancers.

“Most of us and our family members 
will be affected by cancer at some point 
in our lives,” Dr. Romee said. “It’s im-
portant for all of us to put our best ef-
fort forward to fi nd new cures.

“Grants like the Career Development 
Award go a long way toward helping 
young investigators like me develop 
new treatments for patients who oth-
erwise wouldn’t survive,” Dr. Romee 
said. “The money invested by Conquer 
Cancer donors directly affects patients 
with cancer and gives hope to so many 
people.”  

 
Dr. Romee’s Conquer Cancer Career Devel-
opment Award was supported by Astellas.

Dr. Rizwan Romee
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Carole Mayer, PhD
Northeast Cancer Centre, Health Sciences North
Disseminating Psychosocial Services in a 
Canadian Province

Sophia Kustas Smith, PhD, MSW
Duke University
Novel Approaches to Distress Management

Panel Question and Answer

EDUCATION SESSION
Treating Frail Adults With Common 
Malignancies: Best Evidence to Personalize 
Therapy
S404
Geriatric Oncology; Genitourinary (Nonprostate) 
Cancer; Hematologic Malignancies—Lymphoma and 
Chronic Lymphocytic Leukemia; Lung Cancer; Patient 
and Survivor Care

Ronald John Maggiore, MD—Chair
Wilmot Cancer Institute, University of Rochester 
Medical Center
How to Personalize Care for Frail Older 
Adults With Advanced Lung Cancer in the 
Era of Immunotherapy

Ravindran Kanesvaran, MD
National Cancer Centre Singapore
Treating Older Adults With Advanced Bladder 
Cancer: Where Evidence and Multimorbidity 
Collide

Raul Cordoba, MD, PhD, MS
Fundacion Jimenez Diaz University Hospital
Treating for Cure or Palliation: Difficult 
Decisions for Older Adults With Aggressive 
Lymphoma

Panel Question and Answer

EDUCATION SESSION
When Cancer Hits Close to Home:  
Treating Colleagues and Loved Ones
S504
Professional Development; Ethics; Patient and  
Survivor Care

Julia Lee Close, MD—Chair
University of Florida
Will You Be My Doctor? Where Should My 
Boundaries Be?

Rebecca D. Pentz, PhD
Emory University School of Medicine
Ethical Issues Surrounding the Care of 
Colleagues and Friends

Stephanie L. Graff, MD
Sarah Cannon Cancer Institutes HCA Midwest 
Health
How Close Is too Close: Navigating Difficult 
Situations

Monday and Tuesday Session Highlights From  
ASCO’s Annual Meeting Program Chairs

T
he Annual Meeting’s wealth of sci-
entific and educational offerings 
is well underway, offering attend-
ees cutting-edge advances and 

new approaches to take with them once 
they leave Chicago. But there are still 
2 fully packed days remaining. ASCO’s 
Education Program Chair David Spigel, 
MD, of the Sarah Cannon Research In-
stitute, and Scientific Program Chair 
Ann H. Partridge, MD, MPH, FASCO, of 
the Dana-Farber Cancer Institute, have 
shared their top picks for must-see ses-
sions throughout the remaining days of 
Annual Meeting.  

“Along with the scientific side of the im-
munotherapy advances, I think we’re real-
ly recognizing a need for focus on improv-
ing access,” Dr. Partridge said. “We need 
to deliver these advances as widely as pos-
sible for all populations that need them.”

“My best advice is to take your time, 
choose what interests you most each 
day, and go enjoy, participate, and 
learn,” Dr. Spigel said. “Bring that ex-
citement back to your community and 
share it with others.”

Monday, June 4
Psychosocial Needs of Cancer 
Survivors and Best Practices for 
Distress Screening  
(8:00 AM-9:15 AM, S103)
Dr. Partridge: Oncologists are increas-
ingly being charged with screening for 
distress in our patients—and it’s a tall 
order to fill. We need to determine how 
to do it well and do it consistently so 
that our patients get the appropriate 
care when they need it. This session will 
go over the best practices for doing so. 

ASCO/American Association for 
Cancer Research (AACR) Joint 
Session: GENIE and CancerLinQ—
Two Models for Real-World Data 
Curation and Integration  
(9:45 AM-11:15 AM, S406)
Dr. Spigel: This session is sponsored 
jointly by ASCO and AACR and will 
highlight the success, progress, and 
challenges of collecting genomic and 
clinical data on massive scales. We will 
hear from leaders in the CancerLinQ and  
GENIE programs—two of the largest 
cancer data projects in the world.

The Arrival of Biosimilars  
(9:45 AM-11:15 AM, Hall D1)
Dr. Partridge: This is the third Special 
Clinical Science Symposium. The pre-
sentations, discussions, and panel will 
cover biosimilars in terms of how they’re  

developing and emerging as a part of 
routine patient care. 

Molecular Oncology Tumor Board: 
Synchronous Primary Lung Cancers 
(11:30 AM-12:45 PM, E451)
Dr. Spigel: The Tumor Board will be 
a very popular session that brings out-
standing multidisciplinary leaders to-
gether to review a clinical scenario. The 
focus will be on how to incorporate pre-
cision medicine into a lung cancer care 
plan.

How Much Time Do I Have, Doc? 
Communicating Prognosis in the Era 
of Exceptional Responders  
(1:15 PM-2:30 PM, S100bc)
Dr. Partridge: This is important across 
diseases, and it gets at a critical issue: 
communicating with our patients at this 
specific point in their treatment. Presen-
tations in this session will cover how 
well patients understand their prognoses 
and how physicians can best communi-
cate with their patients about prognosis 

See Monday and Tuesday Highlights, Page 15D

Inside: LATE-BREAKING ABSTRACTS  PAGES 8D-9D, 16D-17D

See Sessions, Page 9D
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MONDAY: 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 Highlights of the Day Session II | Hall D1 

CSS: The Arrival of Biosimilars | Hall D1

ASCO Annual Business Mtg 
(ASCO Members Only) | S103 

ED: ASCO/American Association for Cancer 
Research (AACR) Joint Session: GENIE and 
CancerLinQ–Two Models for Real-World Data 
Curation and Integration | S406

Breast Cancer ORAL: Breast Cancer–Local/Regional/Adjuvant | Hall D2 

ED: Implications of New Staging  
and ER/PR and HER2 Testing  
on Treatment Decisions in Early- 
Stage Breast Cancer | Hall D2 

Cancer Prevention, 
Hereditary Genetics, 
and Epidemiology

CSS: Tumor Testing in Precision Oncology: From 
Heredity to Counseling to Implementation | S102

AWARD: ASCO-American Cancer 
Society Award and Lecture | S102 

T MTP: Germline Testing  
for Hematologic Malignancies:  
Unique Considerations and  
Strategies | E253c 

Care Delivery and 
Practice Management
CNS Tumors

Developmental  
Therapeutics and 
Translational Research

POSTER: Developmental Therapeutics–Clinical Pharmacology and Experimental Therapeutics | Hall A POSTER DISCUSSION:  
Developmental Therapeutics– 
Immunotherapy | Hall B1POSTER: Developmental Therapeutics–Immunotherapy | Hall A

GI (Colorectal) Cancer
T MTP: Debate: Adjuvant Therapy in 

Colon Cancer | E253c 

GI (Noncolorectal)
Cancer

ED: Hepatocellular Carcinoma:  
A Global Perspective | S406 

ED: Is There a Precise Adjuvant  
Therapy for Esophagogastric  
Junction and Gastric Cancer? | S406 

GU (Nonprostate) 
Cancer

ED: Optimizing Survivorship and Maximizing 
Survival in Germ Cell Cancer | E450 

ED: Role of Precision Therapy  
in the Treatment of Advanced  
Urothelial Cancer | Hall D1 

GU (Prostate) Cancer
T MTP: Precision Active Surveillance in 

Prostate Cancer: Integrating Molecular 
Testing and Imaging | E253c 

Geriatric Oncology
ED: Treating Frail Adults With Common  
Malignancies: Best Evidence to Personalize 
Therapy | S404 

ED: Users Guide to Implementing and 
Acting on Geriatric Assessment to 
Improve Care for Older Adults | S404 

Global Health
ED: Cancer Care for Displaced  
Populations: Conflict and Natural 
Disasters | S504 

ED: On-the-Ground Experience: 
Implementing Cancer Control in Low-  
and Middle-Income Countries | S404 

Gynecologic Cancer ED: Genetics and Prevention in  
Gynecologic Cancer | S100bc 

ED: Care After Chemotherapy: Treating 
the Body and Mind | S100bc 

Head & Neck Cancer
Health Services Res, 
Clinical Informatics,  
and Quality of Care

T MTP: Point/Counterpoint:  
Is Genome-Directed Oncology  
Ready for Prime Time? | E253d 

Heme Malignancies—
Leukemia, MDS,  
and Allotransplant

POSTER: Hematologic Malignancies—Leukemia, Myelodysplastic Syndromes, and Allotransplant | Hall A POSTER DISCUSSION:  
Hematologic Malignancies– 
Leukemia, MDS, and Allotransplant | 
E450

ED: Monoclonal Antibodies and 
Immunotherapy: The Real Deal for Acute 
Lymphoblastic Leukemia? | E450

Heme Malignancies— 
Lymphoma and CLL POSTER: Hematologic Malignancies—Lymphoma and Chronic Lymphocytic Leukemia | Hall A

Heme Malignancies—  
Plasma Cell Dyscrasia POSTER: Hematologic Malignancies—Plasma Cell Dyscrasia | Hall A

Lung Cancer ORAL: Lung Cancer–Non-Small Cell Local-Regional/Small Cell/Other Thoracic Cancers | Hall B1 

Melanoma/ 
Skin Cancers ORAL: Melanoma/Skin Cancers | Arie Crown Theater

Patient and  
Survivor Care

ED: Psychosocial Needs of Cancer Survivors 
and Best Practices for Distress Screening | 
S103 

ED: Cardio-Oncology: Novel  
Cardiac Toxicities in the Era of  
Precision Medicine | S100bc 

Pediatric Oncology
T MTP: Histiocytosis and Rare  

Pediatric Tumors | E253d 

ED: Advances in Immunotherapy  
for Solid Tumors in Pediatric  
Oncology | S504 

Professional Develop-
ment

ED: When Cancer Hits Close to Home: 
Treating Colleagues and Loved Ones | S504

ED: Helping Our Patients  
Understand Molecular Testing 
and Its Implications | S100a POSTER: Education Research | Hall A

Sarcoma ORAL: Sarcoma | S100a

Tumor Biology
ED: Cancer Stem Cells: Untangling the 
Controversies, Rationalizing the  
Treatments | E451 

CSS: Innovative Immune and Genomic 
Biomarkers for Solid Tumors | E451

ED: Molecular Oncology Tumor Board: 
Synchronous Primary Lung Cancers | 
E451
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MONDAY: 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

Breast Cancer

T MTP: Optimizing Therapy for ER-Positive 
Metastatic Breast Cancer | E253c CSS: Breast Cancer Immunotherapy: Can We Crack the 

Code? | Hall D2 
AWARD: Gianni Bonadonna Breast Cancer 
Award and Lecture | Hall D2 

ED: Advances in Fertility Preservation for Young 
Women With Cancer | E451

Cancer Prevention, 
Hereditary Genetics, 
and Epidemiology

Care Delivery and 
Practice Management
CNS Tumors

Developmental  
Therapeutics and 
Translational Research

ED: The Emergence of Cancer Biosimilars in the 
United States: A Clinician’s Guide | S406 

POSTER DISCUSSION: Developmental 
Therapeutics–Clinical Pharmacology and 
Experimental Therapeutics | S406

ED: Next-Generation Platform Trials: Innova-
tions in Trial Design | S100a 

GI (Colorectal) Cancer
ED: Beyond the Knife: The Evolving Manage-
ment of Oligometastatic Colorectal Cancer | 
Hall D2 

GI (Noncolorectal)
Cancer ORAL: Gastrointestinal (Noncolorectal) Cancer | Arie Crown Theater

GU (Nonprostate) 
Cancer

T MTP: Perioperative Systemic Therapy for 
Localized Renal Cell Carcinoma: To Treat or Not 
to Treat | E253d 

GU (Prostate) Cancer
ED: Metastatic Prostate Cancer Tumor Board: 
Optimizing Patient Selection and Treatment | 
Hall D1 

ORAL: Genitourinary (Prostate) Cancer | Hall D1

Geriatric Oncology CSS: Personalizing Care for Older Adults With Cancer: 
From Decision-Making to Care Delivery | S404

AWARD: B. J. Kennedy Award and Lecture for 
Scientific Excellence in Geriatric Oncology | 
S404 

Global Health

Gynecologic Cancer
T MTP: Targeting Tumor Metabolism in 

Gynecologic Cancer | E253c POSTER DISCUSSION: Gynecologic Cancer | 
S100bc

POSTER: Gynecologic Cancer | Hall A
Head & Neck Cancer
Health Services Res, 
Clinical Informatics, 
and Quality of Care

ED: Patient-Clinician Communication Is a 
Two-Way Street: Driving in Parallel Toward 
Well-Being | S103 

ED: Tele-Oncology: Beyond the Basics | S103 

Heme Malignancies—
Leukemia, MDS,  
and Allotransplant

CSS: Targeted Therapy in Leukemia | E450

Heme Malignancies— 
Lymphoma and CLL

POSTER DISCUSSION: Hematologic  
Malignancies—Lymphoma and CLL | E450

Heme Malignancies—  
Plasma Cell Dyscrasia

POSTER DISCUSSION: Hematologic  
Malignancies–Plasma Cell Dyscrasia | E450

T MTP: The Role of Minimal Residual 
Disease of Myeloma in Clinical Practice | 
E253c 

Lung Cancer
ED: Immunotherapy in Lung Cancer: When, 
How Long, and What to Do About “-itis”? | Hall 
B1 

ORAL: Lung Cancer–Non–Small Cell Metastatic | Hall B1 

Melanoma/ 
Skin Cancers POSTER: Melanoma/Skin Cancers | Hall A POSTER DISCUSSION: Melanoma/Skin 

Cancers | E451

Patient and  
Survivor Care

ED: How Much Time Do I Have, Doc? 
Communicating Prognosis in the Era of 
Exceptional Responders | S100bc

POSTER DISCUSSION: Patient and Survivor 
Care | S404

POSTER: Patient and Survivor Care | Hall A

Pediatric Oncology
AWARD:  Pediatric Oncology Award and 
Lecture and Presentation of the Partners in 
Progress Award | S504 

ED: Developing and Optimizing Molecular 
Oncology Tumor Boards in Pediatric Oncology | 
S504 

ED: Challenges Facing Family Caregivers and 
Emerging Novel Interventions | S504 

Professional  
Development

ED: Cultivating Primary Resilience: Burnout 
Prevention on a Larger Scale | S102 

ED: No Decision Is Final: Making a Career 
Transition | S102 

Sarcoma

Tumor Biology
ED: Immunotherapy Beyond the Checkpoints: 
CARs, Trucks, and More | Arie Crown Theater

T MTP: Tools for Advancing Precision 
Oncology | E253d POSTER DISCUSSION: Tumor Biology | S406

POSTER: Tumor Biology | Hall A
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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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MENOPAUSAL
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East Hanover, New Jersey 07936-1080 © 2018 Novartis 4/18 BST-1186891

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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} LATE-BREAKING ABSTRACTS: LBA4001 |

Unicancer GI PRODIGE 24/CCTG PA.6 trial: A multicenter international randomized 
phase III trial of adjuvant mFOLFIRINOX versus gemcitabine (gem) in patients with 
resected pancreatic ductal adenocarcinomas.

GASTROINTESTINAL 
(NONCOLORECTAL) CANCER
Oral Abstract Session 
Monday, 3:00 PM-6:00 PM 
Location: Arie Crown Theater

First Author: Thierry Conroy, MD
Institut de Cancérologie de Lorraine
Discussant: Colin D. Weekes, MD, PhD
Massachusetts General Hospital

Background: FOLFIRINOX is more effective than gem as first-line treatment in metastatic 
pancreatic cancer for patients (pts) with good performance status. This trial assessed the 
benefit of mFOLFIRINOX in the adjuvant setting. Methods: PRODIGE 24/CCTG PA.6 is a 
phase III multicenter, randomized clinical trial. Pts aged 18-79 years with histologically 
proven pancreatic ductal adenocarcinomas, 21-84 days after R0 or R1 resection, WHO 
PS ≤1, adequate hematologic and renal function, and no cardiac ischemia, were eligible. 
Randomization was stratified by center, pN, R margin status, and post-operative CA 19-9 
level (≤ 90 U/mL vs 91-180). Arm A pts received 28-day cycles of gem on days 1, 8, 
and 15 for 6 cycles. Arm B pts received mFOLFIRINOX (oxaliplatin 85 mg/m², leucovorin 
400 mg/m², irinotecan 150 mg/m² D1, and 5-FU 2.4 g/m² over 46 h) every 14 days for 
12 cycles. Primary endpoint was disease-free survival (DFS). Secondary endpoints were 
overall survival (OS), metastasis-free survival (MFS), and adverse events (AE). 490 pts 
were required to observe 342 events to show a gain in 3-year DFS from 17% to 27% 
(HR = 0.74) with a two-sided α = 0.05 and 80% power. Hazard ratios (HR) and 95% CI 
were estimated by a stratified Cox proportional hazard model. We observed 91.5% of the 
events required. The IDMC approved early ITT analysis before March 15, 2018. Surgical 
procedures, pathology and postoperative CT scans reports were centrally reviewed. 
Results: From Apr 2012 to Oct 2016, 493 pts were enrolled in 77 centers: Arm A/B: 
246/247. With a median follow up of 30.5 months [m] (95% CI, 29.5-33.7), median DFS 
was 12.8 (95% CI, 11.7-15.2) in Arm A vs 21.6 m (95% CI, 17.5-26.7) in Arm B, HR = 0.59 
(95% CI, 0.47-0.74). The median OS (Arm A/B) was 34.8 (95% CI, 28.6-43.8) vs 54.4 m 
(95% CI, 41.5- --), HR = 0.66 (95% CI, 0.49-0.89). The median MFS (Arm A/B) was 17.7 
(95% CI, 14.2-21.7) vs 30.4 m (95% CI, 21.6- –), HR = 0.59 (95% CI, 0.46-0.76). Grade 3-4 
AE (Arm A/B) were reported in 51.1% vs 75.5%, including 12% grade 4 in each arm, with 
a toxic death in Arm A. Conclusion: Adjuvant mFOLFIRINOX is safe and significantly 
improves DFS, MFS and OS compared to gem. Clinical trial information: NCT01526135.

See full session details p. 20D

} LATE-BREAKING ABSTRACTS: LBA4002 |

Preoperative chemoradiotherapy versus immediate surgery for resectable and 
borderline resectable pancreatic cancer (PREOPANC-1): A randomized, controlled, 
multicenter phase III trial.

GASTROINTESTINAL 
(NONCOLORECTAL) CANCER
Oral Abstract Session 
Monday, 3:00 PM-6:00 PM 
Location: Arie Crown Theater

First Author: Geertjan Van Tienhoven, MD, PhD
Department of Radiation Oncology, Academic Medical Center
Discussant: Colin D. Weekes, MD, PhD
Massachusetts General Hospital

Background: Standard of care for patients with (borderline) resectable pancreatic 
adenocarcinoma is resection followed by adjuvant chemotherapy. Previous studies 
suggest a benefit of neoadjuvant treatment. We conducted a multicenter phase III 
randomized controlled trial to evaluate the effect of preoperative chemoradiotherapy. 
Methods: Patients with (borderline) resectable pancreatic cancer, pathologically 
confirmed, were randomized between immediate surgery (arm A) and preoperative 
chemoradiotherapy (arm B), both followed by adjuvant chemotherapy. The preoperative 
chemoradiotherapy consisted of 15 times of 2.4 Gray (Gy) combined with gemcitabine, 
1,000 mg/m2 on days 1, 8 and 15, preceded and followed by a cycle of gemcitabine. 
Primary endpoint was overall survival (OS), secondary endpoints were (R0) resection 
rate, disease free survival (DFS), distant metastases free interval (DMFI), locoregional 
recurrence free interval (LRFI) and toxicity. Accrual was completed between April 23, 
2013 and July 25, 2017. Results: In total, 246 patients were included in the intention-
to-treat analysis (127 patients in arm A and 119 in arm B). Currently, 142 of the 176 
needed events for the primary outcome are observed. OS was significantly better in 
arm B (median 13.5 vs. 17.1 months; HR 0.71; p = 0.047). This was also the case for 
R0 resection rate (31% vs. 65%, p = < 0.001), DFS (median 7.9 vs. 11.2 months; HR 
0.67; p = 0.010), DMFI (median 10.2 vs 17.1 months; HR 0.63; p = 0.012) and LRFI 
(median 11.8 vs not reached; HR 0.47; p < 0.001). Resection rates were 72% (91/127) 
in arm A vs. 62% (74/119) in arm B (p = 0.15). No significant difference was observed 
in grade ≥ 3 adverse events between both groups (p = 0.17). A subgroup analysis of 
patients who actually underwent a resection was performed which showed a median OS 
of 16.8 and 29.9 months respectively (p < 0.001). Conclusion: Our preliminary data show 
that preoperative chemoradiotherapy significantly improves outcome in (borderline) 
resectable pancreatic cancer compared to immediate surgery. Updated results will be 
presented at the meeting. Clinical trial information: NTR3709.

See full session details p. 20D

} LATE-BREAKING ABSTRACTS: LBA4008 |

Chemoprevention of esophageal cancer with esomeprazole and aspirin therapy: 
Efficacy and safety in the phase III randomized factorial ASPECT trial.

GASTROINTESTINAL 
(NONCOLORECTAL) CANCER
Oral Abstract Session 
Monday, 3:00 PM-6:00 PM 
Location: Arie Crown Theater

First Author: Janusz Jankowski, MD, MBBS
University of Central Lancashire
Discussant: Zev A. Wainberg, MD
UCLA School of Medicine

Background: Esophageal adenocarcinoma (EA) is the sixth most common cause of 
global cancer death. We rely on endoscopy screening to identify and monitor patients 
with Barrett’s esophagus (BE) and find neoplastic lesions early enough to manage their 
EA. This approach has a modest effect on EA supported by low quality evidence. We 
evaluated the efficacy of aspirin and high dose acid suppression in preventing EA in 
patients with BE. Methods: We recruited patients with ≥ 1cm of BE and no high grade 
dysplasia (HGD) or EA at baseline in UK and Canadian hospitals. To conceal allocation, 
a central trials unit randomized patients using a computer-generated schedule. Patients 
were randomized unblinded 1:1:1:1 in a 2X2 factorial design to high dose (40mg 
twice daily) or low dose (20mg once daily) esomeprazole proton pump inhibitor acid 
suppression (PPI), alone or combined with low dose aspirin 300mg/day (330mg in 
Canada). The primary composite endpoint was time to all-cause mortality or EA or HGD 
analyzed using accelerated failure time modelling adjusting for minimization factors 
(age, length of Barrett’s esophagus and presence of intestinal metaplasia). Results: We 
recruited 2563 Barrett’s patients followed-up for a median of 8.9 years (interquartile 
range 8.2-9.8) with 20,095 years of follow up. There were 313 events of the composite 
primary endpoint. High dose PPI was statistically significantly superior to low dose PPI 
(p = 0.037, N = 2535, time ratio (TR) 1.27, 95% CI = 1.01-1.58). Aspirin therapy showed 
a trend to benefit but was not statistically significant (p = 0.068, N = 2280, TR = 1.24, 
95% CI = 0.98 – 1.57). The combination of aspirin with high dose PPI had the strongest 
effect compared to low dose PPI with no aspirin (TR = 1.59, 95% CI = 1.14 to 2.23, p = 
0.007). There were few serious adverse events reported (1.0% of patients), with 99.9% 
data collected. Conclusions: This is the largest randomized controlled chemoprevention 
trial in patients with Barrett’s esophagus. We have shown that PPI high dose and aspirin 
chemoprevention therapy, especially in combination significantly reduces rates of death, 
EA or HGD occurrence and is safe. Clinical trial information: 2004-003836-77.

See full session details p. 20D

} LATE-BREAKING ABSTRACTS: LBA3503 |

A UNICANCER phase III trial of hyperthermic intra-peritoneal chemotherapy (HIPEC) 
for colorectal peritoneal carcinomatosis (PC): PRODIGE 7.

GASTROINTESTINAL 
(COLORECTAL) CANCER
Oral Abstract Session 
Tuesday, 9:45 AM-12:45 PM 
Location: Hall D1

First Author: François Quenet
Institut Régional du Cancer de Montpellier
Discussant: Larissa K. F. Temple, MD
University of Rochester

Background: Promising results have been obtained during the last decade using 
cytoreductive surgery (CRS) plus HIPEC for selected patients with colorectal PC who are 
amenable to complete macroscopic resection. This is the first trial to evaluate the specific 
role of HIPEC, after CRS, for the treatment of PC of colorectal origin. Methods: Prodige 7 
is a randomized phase III, multicenter trial. Patients with histologically proven and isolated 
PC, peritoneal cancer index (PCI) ≤25 were eligible. Randomization (1:1) was stratified 
by center, complete macroscopic resection (R0/1 vs R2), and neoadjuvant systemic 
chemotherapy. Patients were treated with CRS plus HIPEC with oxaliplatin or CRS alone, 
in association with systemic chemotherapy. The primary endpoint was the overall survival 
(OS). Secondary endpoints were relapse-free survival (RFS) and toxicity. 264 patients were 
required to show a gain in median OS from 30 to 48 months (HR = 0.625) with a two-sided 
α = 0.046 and 80% power. Results: 265 patients from 17 centers were included between 
February 2008 and January 2014: 132 in Arm without HIPEC and 133 in Arm with HIPEC. 
The median age was 60 years (range: 30-74). Baseline characteristics were well balanced. 
The overall post-operative mortality rate was 1.5% and was not different between the two 
arms. The morbidity rates did not differ statistically at 30 days. At 60 days, the grade 3-5 
morbidity rate was significantly higher with HIPEC (24.1% vs. 13.6%, p= 0.030). After a 
median follow up of 63.8 months (95% CI: 58.9-69.8), the median OS was 41.2 months 
(95% CI 35.1-49.7) in the non-HIPEC Arm and 41.7 months (95% CI: 36.2-52.8) in the HIPEC 
Arm, HR = 1.00 (95% CI: 0.73-1.37) p = 0.995. The median RFS was 11.1 months (95% 
CI: 9-12.7) in non-HIPEC Arm and 13.1 months (95% CI: 12.1-15.7) in HIPEC Arm, HR = 
0.90 (95% CI: 0.69-1.90) (p = 0.486), whilst the 1-year RFS rates were 46.1% in non-HIPEC 
Arm and 59 % in the HIPEC Arm. Conclusions: The therapeutic curative management of 
PC from colorectal cancer by CRS shows satisfactory survival results. While the addition of 
HIPEC with oxaliplatin does not influence the OS. Clinical trial information: NCT00769405.

Presented Tuesday, June 5
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} LATE-BREAKING ABSTRACTS: LBA1509 |

Pan-cancer microsatellite instability to predict for presence of Lynch syndrome.

CANCER PREVENTION, 
HEREDITARY GENETICS, AND 
EPIDEMIOLOGY
Clinical Science Symposium 
Monday, 8:00 AM-9:30 AM 
Location: S102

First Author: Alicia Latham Schwark, MD
Memorial Sloan Kettering Cancer Center
Discussant: Sabine Tejpar, MD, PhD
University Hospital Leuven, KUL

Background: The success of immunotherapy in microsatellite unstable (MSI-H) and/or 
DNA mismatch repair deficient (MMR-D) tumors has resulted in routine MSI-H/MMR-D 
testing in advanced solid tumors. Unlike colorectal (CRC) and endometrial cancer (EC), 
where this has long been undertaken, the characterization of Lynch syndrome (LS) 
across heterogeneous MSI-H/MMR-D tumors is unknown. Methods: Through a targeted 
NGS panel, MSI status was determined via MSIsensor. Scores of < 3, ≥3 to < 10, or 
≥10 designated Microsatellite stable (MSS), MSI-Indeterminate (MSI-I) or MSI-H status, 
respectively. Germline mutations were assessed in MLH1, MSH2, MSH6, PMS2, EPCAM. 
Immunohistochemical staining (IHC) for MMR-D and tumor signatures in LS patients 
were assessed. Clinical variables were correlated with MSI and compared via Chi 
square or T-test. Results: Of 15,045 tumors spanning > 50 cancers, 93.2% were MSS, 
4.6% MSI-I, and 2.2% MSI-H. Germline mutations were identified in 0.3% (37/14,020), 
1.9% (13/699), and 16.3% (53/326) in the MSS, MSI-I, and MSI-H groups, respectively 
(p-value < 0.001). 25% of 1,025 MSI-H/MSI-I tumors were CRC/EC, but 50% (33/66) of 
LS patients had MSI-H/MSI-I tumors less commonly or not previously associated with 
LS (mesothelioma, sarcoma, adrenocortical, melanoma, ovarian germ cell). LS pts with 
MSI-H/MSI-I non-CRC/EC tumors only met testing criteria in 63.6% of cases, had lower 
MSIsensor scores, and were more likely to be MSI-I (MSI-I: non-CRC/EC, 30.3% (10/33) vs 
CRC/EC 9.1% (3/33); p-value = 0.03). IHC was completed in 86.4% (57/66) of LS MSI-H/
MSI-I tumors, with 98.3% MMR-D-concordance. Of LS pts with MSS tumors, 78% had 
MSH6/PMS2 mutations, but 71% of LS pts with MSI-H/MSI-I tumors had MLH1/MSH2/
EPCAM mutations (p-value < 0.001). 89% (33/37) of MSS tumors of LS pts had non-
MMR-D signatures. Conclusions: MSI-H/MMR-D is predictive of LS across tumor types 
and suggests a more heterogeneous spectrum of LS-associated cancers than previously 
appreciated. Nearly 40% of LS pts with MSI-H/MMR-D non-CRC/EC tumors did not meet 
clinical criteria for genetic testing, suggesting that MSI-H/MMR-D tumors, regardless of 
cancer type or family history, should prompt germline testing for the evaluation of LS.

See full session details p. 9D

} LATE-BREAKING ABSTRACTS: LBA5005 |

Overall survival between African-American (AA) and Caucasian (C) men with 
metastatic castration-resistant prostate cancer (mCRPC).

GENITOURINARY (PROSTATE) 
CANCER
Oral Abstract Session 
Monday, 3:00 PM-6:00 PM 
Location: Hall D1

First Author: Susan Halabi, PhD, FASCO
Duke University Medical Center
Discussant: Anthony M. Joshua, MBBS, FRACP, PhD
The Kinghorn Cancer Centre, St. Vincent’s Hospital

Background: Reports have suggested that African-American (AA) men with metastatic 
castration-resistant prostate cancer (mCRPC) have shorter overall survival (OS) than 
Caucasian (C) men. Prior reports have been limited by small sample size. The primary goal 
of this analysis was to compare OS in AA men to Caucasian men treated with docetaxel/
prednisone or a docetaxel/prednisone containing regimen. Methods: Individual patient 
data from 8,871 mCRPC men randomized on nine phase III trials to docetaxel/prednisone 
(DP) or a DP containing regimen were combined. Race used in the analysis was based 
on self-report. The primary endpoint is OS, defined as the time between randomization 
and death or date of last follow-up if patients were alive. The proportional hazards model 
was used to assess the prognostic importance of race (AA vs. C) adjusting for established 
risk factors that were common across the trials (age, PSA, performance status, alkaline 
phosphatase, hemoglobin, and sites of metastases). Results: Of 8,871 patients, 7,528 
(85%) were C, 500 (6%) were AA, 424 were Asian (5%) and 419 (4%) had race unspecified. 
The last two groups were deleted from the analysis leaving 8,452 pts. Median age was 
69 years and 94% had performance status 0-1. Median hemoglobin, PSA and alkaline 
phosphatase were 12.9 g/dL, 86 ng/mL and 139 U/L, respectively. Pattern of metastatic 
spread were: 72% bone disease with or without lymph nodes, 9% lung disease, 9% liver 
disease and 7% lymph nodes only. Median OS were 21.0 (95% CI = 19.4-22.5) vs. 21.2 
months (95% CI = 20.8-21.7) in AAs and C, respectively. In multivariable analysis adjusting 
for established risk factors, the pooled hazard ratio (HR) for AAs vs. Caucasians was 0.81 
(95% CI = 0.72-0.92, p-value = 0.001) in all patients. Similar results were observed in 4,172 
of patients who were treated with DP. Conclusions: We observed a statistically significant 
increased OS in AA vs. C men with mCRPC who were eligible to be enrolled on these 
clinical trials. Further understanding the biological variation by race in men with mCRPC 
treated with DP is warranted.

See full session details p. 20D

Ranjana Srivastava, MBBS, FRACP
Monash Medical Centre
The Emotional Consequences of Treating 
Loved Ones: Considerations for the Patient 
and the Provider

Panel Question and Answer

MEET THE PROFESSOR SESSION
Precision Active Surveillance in Prostate 
Cancer: Integrating Molecular Testing and 
Imaging— T Ticketed Session
E253c
Genitourinary (Prostate) Cancer; Patient and  
Survivor Care

Freddie Hamdy, MD, MBChB, FRCS
Nuffield Department of Surgical Sciences, 
University of Oxford
Active Surveillance in the Real World: What 
Have ProtecT and Other Prospective Trials 
Taught Us?

Edward M. Schaeffer, MD, PhD
Northwestern University Feinberg School of 
Medicine
Precision Active Surveillance: Can Genomic 
Data Inform Management?

8:00 AM–9:30 AM

CLINICAL SCIENCE SYMPOSIUM
Tumor Testing in Precision Oncology: From 
Heredity to Counseling to Implementation
S102
Cancer Prevention, Hereditary Genetics, and 
Epidemiology

Stephen B. Gruber, MD, PhD—Chair
USC Norris Comprehensive Cancer Center

8:00 AM
Pan-cancer microsatellite instability to 
predict for presence of Lynch syndrome. 
(Abstract LBA1509)

Alicia Latham Schwark, MD

8:12 AM
Sabine Tejpar, MD, PhD  
(Discussion of Abstract LBA1509)
University Hospital Leuven, KUL
Should All Patients With Cancer Be Tested for 
Microsatellite Instability?

8:24 AM
Disclosure of secondary germline findings 
from clinical tumor-normal paired somatic 
mutation profiling. (Abstract 1510)

Molly S. Daniels, MS

8:36 AM
Mark E. Robson, MD  
(Discussion of Abstract 1510)
Memorial Sloan Kettering Cancer Center
Should Tumor-Normal Genomic Testing Be 
the Standard of Care in Oncology?

8:48 AM
Genetic counseling (GC) and germline (GL) 
testing rates after adoption of an integrated 
clinical cancer genetics (CCG) approach to 
genomics tumor board (GTB). (Abstract 1511)

Stefan Klek

9:00 AM
Daniel P. Silver, MD, PhD  
(Discussion of Abstract 1511)
The Sidney Kimmel Cancer Center at Thomas 
Jefferson University
Molecular Tumor Testing: Who Should 
Be Referred for Inherited Susceptibility 
Evaluation?

9:12 AM
Panel Question and Answer

8:00 AM–11:00 AM

ORAL ABSTRACT SESSION
Breast Cancer—Local/Regional/Adjuvant
Hall D2

Sherene Loi, MD, PhD—Co-Chair
Peter MacCallum Cancer Centre

Elizabeth A. Mittendorf, MD, PhD—Co-Chair
Dana-Farber/Brigham and Women’s Cancer 
Center

8:00 AM
Adjuvant denosumab in early breast cancer: 
Disease-free survival analysis of 3,425 
postmenopausal patients in the ABCSG-18 
trial. (Abstract 500)

Michael Gnant, MD

8:12 AM
Adjuvant denosumab in early breast 
cancer: First results from the international 
multicenter randomized phase III placebo 
controlled D-CARE study. (Abstract 501)

Robert E. Coleman, MD, FCRP, MBBS

8:24 AM
Role of adding ovarian function suppression 
to tamoxifen in young women with hormone- 
sensitive breast cancer who remain premeno-
pausal or resume menstruation after chemo-
therapy: The ASTRRA study. (Abstract 502)

Woo Chul Noh, MD, PhD

8:36 AM
Absolute improvements in freedom from 
distant recurrence with adjuvant endocrine 
therapies for premenopausal women with 
hormone receptor-positive (HR+) HER2-
negative breast cancer (BC): Results from 
TEXT and SOFT. (Abstract 503)

Meredith M. Regan, ScD

8:48 AM
David A. Cameron, MD  
(Discussion of Abstracts 500-503)
University of Edinburgh, Cancer Research UK 
Edinburgh Centre
Unlocking the Curative Potential of the 
Endocrine Axis

9:00 AM
Panel Question and Answer

9:12 AM
Fifteen-year results of the randomised EORTC 
trial 22922/10925 investigating internal 
mammary and medial supraclavicular  
(IM-MS) lymph node irradiation in stage I-III 
breast cancer. (Abstract 504)

Philip Poortmans, MD, PhD

9:36 AM
Wendy A. Woodward, MD, PhD  
(Discussion of Abstract 504)
The University of Texas MD Anderson Cancer 
Center
Established and New Horizons in 
Radiotherapy

9:48 AM
Panel Question and Answer

10:00 AM
PERSEPHONE: 6 versus 12 months (m) 
of adjuvant trastuzumab in patients (pts) 
with HER2 positive (+) early breast cancer 
(EBC): Randomised phase 3 non-inferiority 
trial with definitive 4-year (yr) disease-free 
survival (DFS) results. (Abstract 506)

Helena Margaret Earl, MBBS, PhD, FRCP

10:12 AM
De-escalated treatment with trastuzumab-
pertuzumab-letrozole in patients with HR+/
HER2+ operable breast cancer with Ki67 
response after 2 weeks letrozole: Final results 
of the PerELISA neoadjuvant study.  
(Abstract 507)

Valentina Guarneri, MD, PhD

10:24 AM
Neoadjuvant talazoparib (TALA) for operable 
breast cancer patients with a BRCA mutation 
(BRCA+). (Abstract 508)

Jennifer Keating Litton, MD

10:36 AM
Martine J. Piccart-Gebhart, MD, PhD, FASCO 
(Discussion of Abstracts 506-508)
Institut Jules Bordet, Université Libre de Bruxelles
Less Is More: Opportunities to De-escalate 
Therapy

10:48 AM
Panel Question and Answer

Sessions
Continued from page 1D

See Sessions, Page 10D
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ORAL ABSTRACT SESSION
Lung Cancer—Non–Small Cell Local-
Regional/Small Cell/Other Thoracic Cancers
Hall B1

Robert B. Cameron, MD—Co-Chair
David Geffen School of Medicine at UCLA

Jamie E. Chaft, MD—Co-Chair
Memorial Sloan Kettering Cancer Center

8:00 AM
Phase II trial of concurrent chemoradiation 
with consolidation pembrolizumab in 
patients with unresectable stage III non-small 
cell lung cancer: Hoosier Cancer Research 
Network LUN 14-179. (Abstract 8500)

Greg Andrew Durm, MD

8:12 AM
Genome-wide sequencing for early stage lung 
cancer detection from plasma cell-free DNA 
(cfDNA): The Circulating Cancer Genome 
Atlas (CCGA) study. (Abstract LBA8501)

Geoffrey R. Oxnard, MD

8:24 AM
Pragmatic study of a lymph node (LN) 
collection kit for non-small cell lung cancer 
(NSCLC) resection. (Abstract 8502)

Raymond U. Osarogiagbon, FACP, MBBS

8:36 AM
David Harpole, MD  
(Discussion of Abstracts 8500-8502)
Duke University Medical Center
Non–Small Cell Lung Cancer: Low Tech to 
High Tech

8:48 AM
Panel Question and Answer

9:00 AM
DREAM: A phase II study of durvalumab with 
first line chemotherapy in mesothelioma—
First results. (Abstract 8503)

Anna K. Nowak, PhD, MBBS, FRACP

9:12 AM
Inherited predisposition to malignant 
mesothelioma (MM) due to mutations in 
DNA repair genes. (Abstract 8504)

Raffit Hassan, MD

9:24 AM
Impact on health-related quality of 
life of the addition of bevacizumab to 
cisplatin-pemetrexed in malignant pleural 
mesothelioma in the MAPS phase III trial. 
(Abstract 8505)

Virginie Westeel, MD, PhD

9:36 AM
Thierry Marie Jahan, MD 
(Discussion of Abstracts 8503-8505)
University of California, San Francisco
Dreams, Genes, and Cream (QOL)

9:48 AM
Panel Question and Answer

10:00 AM
Phase 2 study of pembrolizumab in advanced 
small-cell lung cancer (SCLC): KEYNOTE-158. 
(Abstract 8506)

Hyun Cheol Chung, MD, PhD

10:12 AM
Efficacy and safety of rovalpituzumab tesirine 
in patients With DLL3-expressing, ≥ 3rd line 
small cell lung cancer: Results from the phase 
2 TRINITY study. (Abstract 8507)

David Paul Carbone, MD, PhD

10:24 AM
Apar Kishor Ganti, MD 
(Discussion of Abstracts 8506-8507)
University of Nebraska Medical Center
Smart Bombs Versus Immuno Assault

10:36 AM
Panel Question and Answer

ORAL ABSTRACT SESSION
Melanoma/Skin Cancers
Arie Crown Theater

Antonio C. Buzaid, MD—Co-Chair
Antonio Ermirio de Moraes Oncology Center

Janice M. Mehnert, MD—Co-Chair
Rutgers Cancer Institute of New Jersey

8:00 AM
External validation of the 8th Edition 
Melanoma Staging System of the American 
Joint Committee on Cancer (AJCC): Effect 
of adding EORTC sentinel node (SN) tumor 
burden criteria on prognostic accuracy in 
stage III. (Abstract 9500)

Max Fullah Madu

8:12 AM
Final analysis of DECOG-SLT trial: Survival 
outcomes of complete lymph node dissection 
in melanoma patients with positive sentinel 
node. (Abstract 9501)

Ulrike M. Leiter, MD

8:24 AM
Adjuvant therapy with nivolumab (NIVO) 
versus ipilimumab (IPI) after complete 
resection of stage III/IV melanoma: Updated 
results from a phase III trial (CheckMate 238). 
(Abstract 9502)

Jeffrey S. Weber, MD, PhD

8:36 AM
April K. S. Salama, MD 
(Discussion of Abstracts 9500-9502)
Duke University
Re-evaluating Staging and Management of 
Stage III Melanoma

8:48 AM
Panel Question and Answer

9:00 AM
4-year survival and outcomes after cessation 
of pembrolizumab (pembro) after 2-years in 
patients (pts) with ipilimumab (ipi)-naive 
advanced melanoma in KEYNOTE-006. 
(Abstract 9503)

Georgina V. Long, MD, PhD, FRACP

9:12 AM
Overall survival in COLUMBUS: A phase 3 
trial of encorafenib (ENCO) plus binimetinib 
(BINI) vs vemurafenib (VEM) or enco in 
BRAF-mutant melanoma. (Abstract 9504)

Reinhard Dummer, MD

9:24 AM
Douglas Buckner Johnson, MD 
(Discussion of Abstracts 9503-9504)
Vanderbilt University Medical Center
Updates in Advanced Melanoma Trials

9:36 AM
Panel Question and Answer

9:48 AM
Nivolumab (Nivo) as neoadjuvant therapy in 
patients with resectable Merkel cell carcinoma 
(MCC) in CheckMate 358. (Abstract 9505)

Suzanne Louise Topalian, MD

10:00 AM
Durable tumor regression and overall survival 
(OS) in patients with advanced Merkel cell 
carcinoma (aMCC) receiving pembrolizumab 
as first-line therapy. (Abstract 9506)

Paul Nghiem, MD, PhD

10:12 AM
Two-year efficacy and safety update from 
JAVELIN Merkel 200 part A: A registrational 
study of avelumab in metastatic Merkel cell 
carcinoma progressed on chemotherapy. 
(Abstract 9507)

Paul Nghiem, MD, PhD

10:24 AM
Selma Ugurel, MD 
(Discussion of Abstracts 9505-9507)
University of Duisburg-Essen
The Changing Landscape of Merkel Cell 
Carcinoma Treatment

10:36 AM
Panel Question and Answer

ORAL ABSTRACT SESSION
Sarcoma
S100a

Juneko E. Grilley-Olson, MD—Co-Chair
The University of North Carolina at Chapel Hill

Sam S. Yoon, MD—Co-Chair
Memorial Sloan Kettering Cancer Center

8:00 AM
Phase III, randomized, double blind, placebo-
controlled trial of sorafenib in desmoid 
tumors (Alliance A091105). (Abstract 11500)

Mrinal M. Gounder, MD

8:12 AM
DESMOPAZ pazopanib (PZ) versus IV 
methotrexate/vinblastine (MV) in adult 
patients with progressive desmoid tumors 
(DT) a randomized phase II study from the 
French Sarcoma Group. (Abstract 11501)

Maud Toulmonde, MD

8:24 AM
Final results of ENLIVEN: A global, double-
blind, randomized, placebo-controlled, phase 3 
study of pexidartinib in advanced tenosynovial 
giant cell tumor (TGCT). (Abstract 11502)

William D. Tap, MD

8:36 AM
Rashmi Chugh, MD 
(Discussion of Abstracts 11500-11502)
University of Michigan
Evolving Role for Systemic Therapy in Locally 
Aggressive Soft Tissue Tumors

8:48 AM
Panel Question and Answer

9:00 AM
Anlotinib for metastasis soft tissue sarcoma: 
A randomized, double-blind, placebo-
controlled and multi-centered clinical trial. 
(Abstract 11503)

Yihebali Chi, MD, PhD

9:12 AM
Results of randomized, placebo (PL)-
controlled phase II study evaluating efficacy 
and safety of regorafenib (REG) in patients 
(pts) with metastatic osteosarcoma (metOS), 
on behalf of the French Sarcoma Group (FSG) 
and Unicancer. (Abstract 11504)

Florence Duffaud, MD

9:24 AM
A randomized, double-blind, placebo-
controlled, phase II study of regorafenib vs 
placebo in advanced/metastatic, treatment-
refractory liposarcoma: results from the 
SARC024 study. (Abstract 11505)

Richard F. Riedel, MD

9:36 AM
Silvia Stacchiotti, MD 
(Discussion of Abstracts 11503-11505)
Fondazione IRCCS Istituto Nazionale dei Tumori
Refining the Role of TKIs in Sarcoma

9:48 AM
Panel Question and Answer

10:00 AM
Randomized comparison of pazopanib (PAZ) 
and doxorubicin (DOX) in the first line 
treatment of metastatic soft tissue sarcoma 
(STS) in elderly patients (pts): Results of a 
phase II study (EPAZ). (Abstract 11506)

Viktor Grünwald, MD

10:12 AM
Randomized phase II trial of trofosfamide 
vs. adriamycin in elderly patients with 
previously untreated metastatic soft tissue 
sarcoma. (Abstract 11507)

Joerg Thomas Hartmann, MD

10:24 AM
Results of a prospective randomized phase 
III T-SAR trial comparing trabectedin (T) vs 
best supportive care (BSC) in patients with 
pretreated advanced soft tissue sarcoma 
(ASTS): A French Sarcoma Group (FSG) trial. 
(Abstract 11508)

Axel Le Cesne, MD

10:36 AM
Vicki Leigh Keedy, MD 
(Discussion of Abstracts 11506-11508)
Vanderbilt University Medical Center
Systemic Therapy in Elderly Patients With 
Sarcoma

10:48 AM
Panel Question and Answer

8:00 AM–11:30 AM

POSTER SESSIONS
Hall A

Boards 335-434b
Developmental Therapeutics—Clinical 
Pharmacology and Experimental 
Therapeutics

Boards 223-332b
Developmental Therapeutics—
Immunotherapy

Boards 1-17b
Education Research

Boards 72-138b
Hematologic Malignancies—Leukemia, 
Myelodysplastic Syndromes, and 
Allotransplant

Boards 146-222b
Hematologic Malignancies—Lymphoma 
and Chronic Lymphocytic Leukemia

Boards 18-68b
Hematologic Malignancies—Plasma Cell 
Dyscrasia

9:45 AM–11:00 AM

AWARD LECTURE
ASCO/American Cancer Society Award  
and Lecture
S102
Cancer Prevention, Hereditary Genetics, and 
Epidemiology

Daniel F. Hayes, MD, FACP, FASCO
University of Michigan Comprehensive  
Cancer Center
Presentation of the 2018 ASCO/American 
Cancer Society Award

Karen H. Lu, MD
The University of Texas MD Anderson  
Cancer Center
Hereditary Cancer Genetic Testing and Risk 
Reduction: Evolving Strategies

EDUCATION SESSION
Cancer Care for Displaced Populations: 
Conflict and Natural Disasters
S504
Global Health; Care Delivery and Practice 
Management; Ethics

Nagi S. El Saghir, MD, FACP, FASCO—Chair
American University of Beirut
Cancer Care for Patients Displaced by 
Conflict: The Experience at the American 
University of Beirut and the Middle East

Richard Sullivan, PhD, MBBS, FFPM
King’s Health Partners Cancer Centre
What Is the Role of UN Organizations, NGOs, 
and Universities?

Enrique Soto Perez De Celis, MD
Instituto Nacional de Ciencias Medicas y 
Nutricion Salvador Zubiran
Cancer Care in the Face of Devastation: 
Meaningful Response to Natural Disasters

Panel Question and Answer

EDUCATION SESSION
Care After Chemotherapy: Treating the 
Body and Mind
S100bc
Gynecologic Cancer; Patient and Survivor Care

Deanna Gek Koon Teoh, MD—Chair
University of Minnesota
Mindfulness in Patients With Gynecologic 
Cancer

Thomas J. Smith, MD, FASCO, FAAHPM
Johns Hopkins University School of Medicine
You’re Done With Chemotherapy but Now 
You Can’t Feel Your Feet: Treating Neuropathy 
in Patients With Gynecologic Cancer

Nicola M. Spirtos, MD
Women’s Cancer Center
Through the Cloud: Demystifying Medical 
Marijuana

Panel Question and Answer

EDUCATION SESSION
Monoclonal Antibodies and 
Immunotherapy: The Real Deal for Acute 
Lymphoblastic Leukemia?
E450
Hematologic Malignancies—Leukemia, Myelodysplastic 
Syndromes, and Allotransplant; Hematologic 
Malignancies—Lymphoma and Chronic Lymphocytic 
Leukemia; Immunotherapy; Pediatric Oncology

Hagop M. Kantarjian, MD, FASCO
The University of Texas MD Anderson  
Cancer Center
The Role of Blinatumumab and Inotuzumab in 
the Therapy of Acute Lymphoblastic Leukemia

Stephan A. Grupp, MD, PhD—Chair
The Children’s Hospital of Philadelphia
CAR T Cells: How and How Well They Work 
in Acute Lymphoblastic Leukemia

Sessions
Continued from page 9D
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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.

US-15964+US-15637 Tagrisso ASCO Daily News Morning Edition.indd   1 5/8/18   10:03 AM
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P<0.0001

EGFR TKI 
Comparator*

10.2 months
median PFS
(95% CI: 9.6, 11.1)

18.9 months
median PFS
(95% CI: 15.2, 21.4)

Hazard ratio=0.46 (95% CI: 0.37, 0.57); N=556
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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 in� 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 � nal dose. Advise males with female partners of reproductive 
potential to use effective contraception for 4 months after the � 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.
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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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EDUCATION SESSION
Users Guide to Implementing and Acting on 
Geriatric Assessment to Improve Care for 
Older Adults
S404
Geriatric Oncology; Care Delivery and Practice 
Management; Disparities; Patient and Survivor Care

Armin Shahrokni, MD, MPH—Chair
Memorial Sloan Kettering Cancer Center
Preventing Treatment-Related Functional 
Decline: Strategies to Maximize Resilience

 

Tanya Marya Wildes, MD
Washington University School of Medicine  
in St. Louis
Utilizing Geriatric Assessment to Decrease 
Treatment-Associated Toxicity in Clinical 
Practice

Martine Puts, RN, PhD
University of Toronto
Team-Based Approaches to Personalize Care 
for Older Adults: It Takes a Village

Panel Question and Answer

MEET THE PROFESSOR SESSION
Debate: Adjuvant Therapy in Colon 
Cancer— T Ticketed Session
E253c
Gastrointestinal (Colorectal) Cancer

Daniel G. Haller, MD, FASCO
Abramson Cancer Center
Three Months of Adjuvant Therapy for Stage 
III Colon Cancer Are Sufficient

Al Bowen Benson, MD, FASCO
Northwestern Medicine
Six Months of Adjuvant Therapy Are Required

MEET THE PROFESSOR SESSION
Histiocytosis and Rare Pediatric Tumors
E253d
Pediatric Oncology

Susan N. Chi, MD
Dana-Farber Cancer Institute
Rare Pediatric Tumors

Carl E. Allen, MD, PhD
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Cancer Center
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9:45 AM–11:15 AM

CLINICAL SCIENCE SYMPOSIUM
Innovative Immune and Genomic 
Biomarkers for Solid Tumors 
E451
Tumor Biology

Pamela Jean Goodwin, MD—Co-Chair
Lunenfeld-Tanenbaum Research Institute, Sinai 
Health System

Vamsidhar Velcheti, MD—Co-Chair
Taussig Cancer Institute, Cleveland Clinic

9:45 AM
Characterisation of the TCR repertoire in 
NSCLC to reveal the relationship between 
TCR heterogeneity and genetic heterogeneity 
that is influenced by mutational load and is 
associated with disease recurrence.  
(Abstract 12009)

Kroopa Joshi

9:57 AM
Patrick C. Ma, MD 
(Discussion of Abstract 12009)
WVU Cancer Institute, West Virginia University
Linking Immune and Genomic Heterogeneity: 
Clinical and Biologic Implications

Sessions
Continued from page 10D
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tumor infiltrating lymphocytes (sTILs) and 
outcomes in early-stage HER2-positive breast 
cancer (BC). (Abstract 12010)

Rim S. Kim, MD

10:21 AM
Kurt A. Schalper, MD, PhD 
(Discussion of Abstract 12010)
Yale School of Medicine
Strategies and Clinical Relevance of Scoring 
TILs in Solid Tumors

10:33 AM
WINTHER: An international WIN Consortium 
precision medicine trial using genomic and 
transcriptomic analysis in patients with 
advanced malignancies. (Abstract 12011)

Jordi Rodon, MD, PhD

10:45 AM
Eddy Shih-Hsin Yang, MD, PhD 
(Discussion of Abstract 12011)

University of Alabama at Birmingham
Incorporating Transcriptomics to Guide 
Precision Therapeutics
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Panel Question and Answer

CLINICAL SCIENCE SYMPOSIUM
The Arrival of Biosimilars
Hall D1

Colin D. Weekes, MD, PhD—Chair
Massachusetts General Hospital

9:45 AM
R. Donald Harvey, PharmD, BCOP, FCCP
Winship Cancer Institute
The Science and Process for Biosimilars

9:57 AM
Comparison of efficacy and safety of 
biosimilar filgrastim in a RCT (PIONEER) 
and real-world practice (MONITOR-GCSF). 
(Abstract 111)

Nadia Harbeck, MD, PhD

10:09 AM
Treatment approach for non-Hodgkin 
lymphoma patients since first biosimilars of 
rituximab approved in EU5. (Abstract 112)

Alessandra Franceschetti

10:21 AM
A comparative clinical study of PF-06439535, 
a candidate bevacizumab biosimilar, and 
reference bevacizumab, in patients with 
advanced non-squamous non-small cell lung 
cancer. (Abstract 109)

Mark A. Socinski, MD

10:33 AM
Biosimilar trastuzumab-dkst monotherapy 
versus trastuzumab monotherapy after 
combination therapy: Toxicity, efficacy, and 
immunogenicity from the phase 3 Heritage 
trial. (Abstract 110)

Aleksei Manikhas, MD, PhD

10:45 AM
Michael A. Thompson, MD, PhD, FASCO 
(Discussion of Abstracts 109-112)
Aurora Advanced Healthcare
Incorporating Biosimilars Into Cancer Care

10:57 AM
Panel Question and Answer

EDUCATION SESSION
ASCO/American Association for Cancer 
Research (AACR) Joint Session: GENIE and 
CancerLinQ—Two Models for Real-World 
Data Curation and Integration
S406

Michael A. Caligiuri, MD—Co-Chair
City of Hope National Medical Center

Bruce E. Johnson, MD, FASCO—Co-Chair
Dana-Farber Cancer Institute

Charles L. Sawyers, MD
Memorial Sloan Kettering Cancer Center
GENIE: Lessons Learned and Challenges With 
Data Curation

Deborah Schrag, MD, FASCO
Dana-Farber Cancer Institute
GENIE: Real-World Application

Robert S. Miller, MD, FACP, FASCO
American Society of Clinical Oncology
CancerLinQ: Lessons Learned and Challenges 
With Data Curation

Jeffrey J. Kirshner, MD
Hematology-Oncology Associates of Central  
New York
CancerLinQ: Real-World Application

Panel Question and Answer
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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].
Distributed by: AstraZeneca Pharmaceuticals LP, Wilmington, DE 19850
TAGRISSO is a registered trademark of the AstraZeneca group of companies.
©AstraZeneca 2018                                                                            Rev. 04/18   US-15637   4/18

Table 2.  Adverse Reactions Occurring in ≥10% of Patients Receiving TAGRISSO in FLAURA* 
(cont’d)

US-15637 Tagrisso HCP A-Size Brief Summary.indd   2 4/25/18   9:39 AM

US-15964+US-15637 Tagrisso ASCO Daily News Morning Edition.indd   4 5/8/18   10:03 AM

See Sessions, Page 16D

in the complicated era of exceptional re-
sponders and uncertainty in general. 

Immunotherapy Beyond the 
Checkpoints: CARs, Trucks, and More  
(1:15 PM-2:30 PM, Arie Crown Theater)
Dr. Partridge: It’s unfortunate that 
this session falls at the same time as the 
one I just mentioned, because, although 
the topics are diverse, they’re both 
equally important across all diseases. 
You’ll have to choose which to attend, 
but you can watch the recording of 
the other on ASCO’s Meeting Videos & 
Slides afterward. This session covers im-
munoepigenetics, cytokines, genetically 
modified cell therapy, and more. 

Tuesday, June 5
Gaining Confidence in the 
Management of Immune-Related 
Toxicities in the Era of Checkpoint 
Blockade (8:00 AM-9:15 AM, S100bc)
Dr. Partridge: It is critical that doc-
tors and nurses caring for patients with 
cancer understand the unique risks to 
immunotherapy administration, includ-
ing recognizing and managing immune-
related side effects.
Dr. Spigel: This topic continues to grow 
in relevance as immune therapies move 
toward becoming standard of care. This 
is a great opportunity for attendees to 
learn and interact with thought leaders.

Next-Generation Diagnostics Beyond 
Tissue (11:30 AM-12:45 PM, S406)
Dr. Spigel: Save the best for last. This 
will be a fantastic session from some of 
the best in the field discussing the latest 
in blood-based testing as well as new ap-
proaches to precision medicine for our 
patients. It will be well worth the wait.  

–Caroline Hopkins

Monday and Tuesday Highlights
Continued from page 1D



ASCO DAILY NEWS  •  MONDAY, JUNE 4, 2018 am.asco.org/dnD 16  

11:30 AM–12:45 PM

POSTER DISCUSSION SESSION
Developmental Therapeutics—
Immunotherapy
Hall B1

Marijo Bilusic, MD, PhD—Co-Chair
National Cancer Institute

Sumit Kumar Subudhi, MD—Co-Chair
The University of Texas MD Anderson  
Cancer Center

11:30 AM
Stephen Lawrence Shiao, MD, PhD 
(Discussion of Abstracts 3009-3011)
Cedars-Sinai Medical Center
Factors Affecting Outcomes to Immune 
Checkpoint Therapy

11:42 AM
Panel Question and Answer

11:48 AM
Charlotte Eielson Ariyan, MD, PhD 
(Discussion of Abstracts 3012-3014)
Memorial Sloan Kettering Cancer Center
Novel Combination Immune Checkpoint 
Therapies

12:00 PM
Panel Question and Answer

12:06 PM
Thomas Gajewski, MD, PhD  
(Discussion of Abstract(s) 3015-3017)
University of Chicago Medical Center
Evaluation of Imaging Techniques in 
Immune Checkpoint Therapy

12:18 PM
Panel Question and Answer

12:24 PM
Sherene Loi, MD, PhD 
(Discussion of Abstracts 3018-3020)
Peter MacCallum Cancer Centre
Novel Immunotherapeutic Agents

Posters discussed in this session are on 
display in the Developmental Therapeutics—
Immunotherapy Poster Session. See the iPlanner 
for poster titles and presenters.

POSTER DISCUSSION SESSION
Hematologic Malignancies—Leukemia, 
Myelodysplastic Syndromes, and 
Allotransplant
E450

Anjali S. Advani, MD—Co-Chair
Taussig Cancer Institute, Cleveland Clinic

Eric Padron, MD—Co-Chair
Moffitt Cancer Center

11:30 AM
Jae Hong Park, MD 
(Discussion of Abstracts 7012-7013)
Memorial Sloan-Kettering Cancer Center
CAR T-Cell Therapy and Stem Cells in Acute 
Lymphoblastic Leukemia

11:42 AM
Panel Question and Answer

11:48 AM
Jacalyn Rosenblatt, MD 
(Discussion of Abstracts 7014-7016)
Beth Israel Deaconess Medical Center
Immune Checkpoints in Myeloid 
Malignancies

12:00 PM
Panel Question and Answer

12:06 PM
Alice S. Mims, MD 
(Discussion of Abstracts 7017-7020)
The Ohio State University Wexner Medical 
Center
New Agents in Myeloid Malignancies

12:18 PM
Panel Question and Answer

12:24 PM
Sami N. Malek, MD 
(Discussion of Abstracts 7021-7023)
University of Michigan Comprehensive Cancer 
Center
Impact of Disease Burden in Acute Myeloid 
Leukemia

12:36 PM
Panel Question and Answer

Posters discussed in this session are on display 
in the Hematologic Malignancies—Leukemia, 
Myelodysplastic Syndromes, and Allotransplant 
Poster Session. See the iPlanner for poster titles 
and presenters.

EDUCATION SESSION
Advances in Immunotherapy for Solid 
Tumors in Pediatric Oncology
S504
Pediatric Oncology; Immunotherapy

Terry Fry, MD—Chair
Children’s Hospital Colorado
The Role of Biomarkers in Guiding 
Immunotherapeutic Clinical Decisions

Stephen Gottschalk, MD
St. Jude Children’s Research Hospital
The Landscape of CAR T Beyond ALL

Dean Anthony Lee, MD, PhD
Nationwide Children’s Hospital
Emerging Immunotherapeutic Approaches 
and Practical Strategies in Pediatric Oncology

Panel Question and Answer

EDUCATION SESSION
Cardio-Oncology: Novel Cardiac Toxicities 
in the Era of Precision Medicine
S100bc
Patient and Survivor Care

Anne Hudson Blaes, MD—Chair
University of Minnesota
Cardiotoxicity of Anticancer Agents: Past, 
Present, and Emerging

Javid Moslehi, MD
Vanderbilt University Medical Center
New Emerging Therapies and Associated 
Cardiotoxicity

Paaladinesh Thavendiranathan, MD
Toronto General Hospital Research Institute
Imaging and Cardiac Biomarkers and 
Prevention in the Era of Precision Medicine

Panel Question and Answer

EDUCATION SESSION
Helping Our Patients Understand Molecular 
Testing and Its Implications
S100a
Professional Development; Clinical Trials; 
Developmental Therapeutics and Translational 
Research; Patient and Survivor Care; Value

Ben Ho Park, MD, PhD—Chair
The Sidney Kimmel Comprehensive Cancer 
Center at Johns Hopkins University
Getting Down to the Basics: Explaining 
Molecular Testing to Your Patients

Michael P. Mullane, MD
Aurora Cancer Care
Discussing Test Results: Understanding 
Actionable and Nonactionable Mutations

Aaron Scott Mansfield, MD
Mayo Clinic
Identifying Appropriate Trials for Our Patients 
and Considering Compassionate Use Programs

Panel Question and Answer

EDUCATION SESSION
Implications of New Staging and ER/PR and 
HER2 Testing on Treatment Decisions in 
Early-Stage Breast Cancer
Hall D2
Breast Cancer; Developmental Therapeutics and 
Translational Research

Elizabeth A. Mittendorf, MD, PhD—Chair
Dana-Farber/Brigham and Women’s Cancer 
Center
How Will New AJCC Staging Affect You?

John Bartlett, MD
Ontario Institute for Cancer Research
Making Sense of New Receptor Testing

Sarat Chandarlapaty, MD, PhD
Memorial Sloan Kettering Cancer Center
Liquid Biopsies: Are They Ready for Prime 
Time in Breast Cancer?

Panel Question and Answer

EDUCATION SESSION
Is There a Precise Adjuvant Therapy for 
Esophagogastric Junction and Gastric 
Cancer?
S406
Gastrointestinal (Noncolorectal) Cancer

Peter C. Enzinger, MD
Dana-Farber Cancer Institute
Pre/Post-Operative Chemotherapy

Sessions
Continued from page 15D

} LATE-BREAKING ABSTRACTS: LBA9000 |

IMpower131: Primary PFS and safety analysis of a randomized phase III study of 
atezolizumab + carboplatin + paclitaxel or nab-paclitaxel vs carboplatin + nab-
paclitaxel as 1L therapy in advanced squamous NSCLC.

LUNG CANCER—NON–SMALL CELL 
METASTATIC
Oral Abstract Session 
Monday, 3:00 PM-6:00 PM, Hall B1

First Author: Robert M. Jotte, MD, PhD
Rocky Mountain Cancer Centers
Discussant: Tom Stinchcombe, MD
Duke University Cancer Center

Background: Atezolizumab (atezo; anti–PD-L1) demonstrated OS benefit vs docetaxel in 
2L+ NSCLC regardless of PD-L1 status or tumor histology. Because cytotoxic agents can 
exhibit positive immunomodulatory effects, combining atezo with chemotherapy may 
further improve outcomes. IMpower131 (NCT02367794) was designed to evaluate atezo + 
carboplatin (carbo) + paclitaxel (pac) or nab-paclitaxel (nab-pac) in 1L stage IV squamous 
NSCLC. Methods: Patients (pts) were randomized 1:1:1 to Arm A (atezo 1200 mg q3w 
+ carbo AUC 6 q3w + pac 200 mg/m2 q3w), Arm B (atezo + carbo + nab-pac 100 mg/
m2 weekly) or Arm C (carbo + nab-pac). Pts received chemotherapy for 4 or 6 cycles and 
atezo until loss of clinical benefit. We present the primary analysis of investigator (INV)-
assessed PFS per RECIST v1.1 in the ITT population for Arm B vs Arm C. Data cutoff: 
22 January 2018. Results: 338 pts (Arm A), 343 pts (Arm B) and 340 pts (Arm C) were 
enrolled. Minimum follow-up was 9.8 mo. INV-assessed median PFS was 6.3 mo in Arm 
B vs 5.6 mo in Arm C (HR, 0.715; 95% CI: 0.603, 0.848; P = 0.0001). PFS benefit was 
enriched in all PD-L1–positive IHC subgroups and was most pronounced in TC3 or IC3. 
AEs related to any treatment (TRAEs) were 91.3% (Arm A), 94.6% (Arm B) and 90.7% (Arm 
C); Grade 3-4 TRAEs were 42.8% (Arm A), 68.0% (Arm B) and 56.9% (Arm C); serious 
TRAEs were 22.3% (Arm A), 20.4% (Arm B) and 10.5% (Arm C). Preliminary OS data will 
be presented. Conclusions: IMpower131 met its co-primary endpoint of INV-assessed PFS 
in the ITT population in Arm B vs Arm C. The safety profile of atezo + carbo + nab-pac or 
pac was consistent with the known risks of the individual treatment components; no new 
safety signals were identified. Clinical trial information: NCT02367794.

See full session details p. 20D

Arm B atezo + carbo + nab-pac  
N = 343

Arm C carbo + nab-pac   
N = 340

Median PFS (95% CI), mo 6.3 (5.7, 7.1) 5.6 (5.5, 5.7)
HR (95% CI); P value 0.715 (0.603, 0.848); 0.0001
12-mo PFS, % 24.7 12.0
ORR (unconfirmed), % 59.4 51.3
Median DOR (95% CI), mo 6.6 (5.7, 7.1) 4.4 (4.2, 5.2)
Ongoing responses, % 27.1 14.9

CI, confidence interval; DOR, duration of response; HR, hazard ratio; ORR, objective response 
rate; PFS, progression-free survival.

} LATE-BREAKING ABSTRACTS: LBA8501 |

Genome-wide sequencing for early stage lung cancer detection from plasma cell-free 
DNA (cfDNA): The Circulating Cancer Genome Atlas (CCGA) study.

LUNG CANCER—NON–SMALL CELL LOCAL-
REGIONAL/SMALL CELL/OTHER THORACIC 
CANCERS
Oral Abstract Session 
Monday, 8:00 AM-11:00 AM, Hall B1

First Author: Geoffrey R. Oxnard, MD
Dana-Farber Cancer Institute
Discussant: David Harpole, MD
Duke University Medical Center

Background: Plasma cfDNA genomic analysis is used widely for the care of advanced 
lung cancer, but its suitability for early stage lung cancer detection is not well established. 
CCGA (NCT02889978) is a prospective, multi-center, observational study launched for 
the development of a noninvasive assay for cancer detection. Methods: Blood was 
prospectively collected (N = 1627) from 749 controls (no cancer diagnosis) and 878 
participants (pts) with newly-diagnosed untreated cancer in this preplanned substudy, 
including 127 pts with lung cancer. Three prototype sequencing assays were performed: 
paired cfDNA and white blood cell (WBC) targeted sequencing (507 genes, 60,000X) for 
single nucleotide variants/indels; paired cfDNA and WBC whole genome sequencing 
(WGS) for copy number variation (30X); and cfDNA whole genome bisulfite sequencing 
(WGBS) for methylation (30X). For each assay, a classification model using 10-fold cross-
validation was developed for all pts with cancer, then evaluated in the pts with lung 
cancer; sensitivity was estimated at 95% specificity. Results: We evaluated pts with 
lung cancer (127) and a subset of controls (580) with similar ages (mean±SD yrs: 67±9, 
60±13), 85% and 43% were ever-smokers, and 46% and 22% were men, respectively. 
Of 3055 nonsynonymous mutations detected across 122 evaluable pts with lung cancer, 
> 50% were detected in WBC consistent with clonal hematopoiesis (CH). Accounting 
for CH, sensitivity in 63 stage I-IIIA pts evaluable across all 3 assays was 48% (35-61, 
targeted), 54% (41-67, WGS), and 56% (43-68, WGBS); in 54 stage IIIB-IV pts it was 85% 
(73-93, targeted), 91% (80-97, WGS), and 93% (82-98, WGBS). Similar sensitivities were 
observed across histological subtypes (adenocarcinoma, squamous cell, small cell). 
Comparison to tumor WGS and multi-assay classification will be reported. Conclusions: 
Early stage lung cancers are detectable in cfDNA using a genome-wide sequencing 
approach. For lung cancer detection using targeted assays, CH must be accounted 
for to minimize false positives. Assay optimization is ongoing to allow further clinical 
development in the intended use population. Clinical trial information: NCT02889978.

See full session details p. 10D



am.asco.org/dn  ASCO DAILY NEWS  •  MONDAY, JUNE 4, 2018 D17  

Theodore S. Hong, MD
NRG Oncology, and Massachusetts General 
Hospital
Pre/Post-Operative Chemoradiation

Ian Chau, MD—Chair
Royal Marsden Hospital
Upcoming Biomarkers and Precise Novel 
Therapies

Panel Question and Answer

EDUCATION SESSION
Molecular Oncology Tumor Board: 
Synchronous Primary Lung Cancers
E451
Tumor Biology; Lung Cancer

A. John Iafrate, MD, PhD—Chair
Massachusetts General Hospital

Sai-Hong Ignatius Ou, MD, PhD
University of California Irvine School of Medicine
Medical Oncologist’s Perspective

Frank C. Detterbeck, MD
Yale School of Medicine
Surgeon’s Perspective

David H. Hwang, MD
Brigham and Women’s Hospital
Pathologist’s Perspective

Panel Question and Answer

EDUCATION SESSION
On-the-Ground Experience: Implementing 
Cancer Control in Low- and Middle-Income 
Countries
S404
Global Health; Breast Cancer; Care Delivery and 
Practice Management; Disparities

Verna D. Vanderpuye, MD
Center for Radiotherapy
National Cancer Control Plans: What They Are 
and How to Keep Them From Being Forgotten

Alex Mutombo Baleka, MD
Kinshasa University Hospital
Challenges in Implementing Cancer Screening 
and Clinical Trials in Low-Resource Settings

Julie Gralow, MD, FASCO—Chair
Seattle Cancer Care Alliance
What Is Implementation Science and the 
Breast Cancer Initiative 2.5

Lawrence N. Shulman, MD, FASCO
Abramson Cancer Center
Cancer Center of Excellence in a Low-Income 
Country: The Experience in Butaro, Rwanda

Panel Question and Answer

EDUCATION SESSION
Role of Precision Therapy in the Treatment 
of Advanced Urothelial Cancer
Hall D1
Genitourinary (Nonprostate) Cancer; Geriatric 
Oncology; Immunotherapy

Evan Y. Yu, MD—Chair
Seattle Cancer Care Alliance
Targeted Therapies in Advanced  
Urothelial Cancer

Sandy Srinivas, MD
Stanford University
Immunotherapy-Based Approaches for 
Advanced Urothelial Cancer

Arlene O. Siefker-Radtke, MD
The University of Texas MD Anderson  
Cancer Center
Tailoring of Chemotherapy to Fit Patients 
With Metastatic Urothelial Cancer

Panel Question and Answer

MEET THE PROFESSOR SESSION
Germline Testing for Hematologic 
Malignancies: Unique Considerations and 
Strategies— T Ticketed Session
E253c
Cancer Prevention, Hereditary Genetics, and 
Epidemiology; Hematologic Malignancies—Leukemia, 
Myelodysplastic Syndromes, and Allotransplant; 
Hematologic Malignancies—Lymphoma and Chronic 
Lymphocytic Leukemia

Sarah A. Bannon, MS, CGC
The University of Texas MD Anderson  
Cancer Center
Germline Mutations in Hematologic 
Malignancies

 

Jane E. Churpek, MD
University of Chicago Medical Center
Hereditary Clonal Hematopoietic Disorders: 
Identification, Management, and Science

MEET THE PROFESSOR SESSION
Point/Counterpoint: Is Genome-Directed 
Oncology Ready for Prime Time?— 

T Ticketed Session
E253d
Health Services Research, Clinical Informatics, and 
Quality of Care; Tumor Biology

Jeremy Warner, MD, MS
Vanderbilt University Ingram Cancer Center
Yes, and We Have the Technology to Bring 
Context-Specific Recommendations to the 
Point of Care

Vinay Prasad, MD, MPH
Oregon Health & Science University
No, Show Me the (Randomized) Data!

Richard L. Schilsky, MD, FACP, FASCO, 
FSCT—Chair
American Society of Clinical Oncology
Panel Discussion Moderator

12:00 PM–1:00 PM

ANNUAL BUSINESS MEETING
ASCO Annual Business Meeting  
(ASCO Members Only)
S103

Mid-Day Sessions 

1:15 PM–2:30 PM

AWARD LECTURE
Pediatric Oncology Award and Lecture and 
Presentation of the Partners in Progress 
Award
S504
Pediatric Oncology

Daniel F. Hayes, MD, FACP, FASCO
University of Michigan Comprehensive  
Cancer Center
Presentation of the 2018 Partners in Progress 
Award and the Pediatric Oncology Award

Danielle Leach, MPA
St. Baldrick’s Foundation
Partners in Progress Award Recipient

Gregory H. Reaman, MD, FASCO
U.S. Food and Drug Administration
Facilitating Precision Oncology for Children: 
Implementing New Legislative Provisions for 
the Therapeutic Orphans

POSTER DISCUSSION SESSION
Hematologic Malignancies—Lymphoma 
and Chronic Lymphocytic Leukemia
E450

Jacqueline Claudia Barrientos, MD—Co-Chair
Hofstra Northwell School of Medicine

Danielle M. Brander, MD—Co-Chair
Duke University School of Medicine

1:15 PM
Eric D. Jacobsen, MD 
(Discussion of Abstracts 7509-7511)
Dana-Farber Cancer Institute
Raising the Bar in T-Cell Lymphomas

1:27 PM
Panel Question and Answer

1:33 PM
Alexey Valeryevich Danilov, MD, PhD 
(Discussion of Abstracts 7512-7514)
Knight Cancer Institute, Oregon Health &  
Science University
Digging Deeper in Chronic Lymphocytic 
Leukemia

1:45 PM
Panel Question and Answer

1:51 PM
Franck Morschhauser, MD, PhD 
(Discussion of Abstracts 7515-7517)
CHU Lille-Hopital Claude Huriez
Lymphoid Malignancies: High-Maintenance 
Diseases

2:03 PM
Panel Question and Answer

2:09 PM
Loretta J. Nastoupil, MD 
(Discussion of Abstracts 7518-7520)
The University of Texas MD Anderson  
Cancer Center

PI3Ks: The Next Generation

Posters discussed in this session are on display in 
the Hematologic Malignancies—Lymphoma and 
Chronic Lymphocytic Leukemia Poster Session. 
See the iPlanner for poster titles and presenters.

EDUCATION SESSION
Advances in Fertility Preservation for Young 
Women With Cancer
E451
Breast Cancer; Ethics; Patient and Survivor Care

Karen L. Smith, MD—Chair
The Sidney Kimmel Comprehensive Cancer 
Center at Johns Hopkins University
Integrating Fertility Preservation Into Care of 
the Newly Diagnosed Young Female Patient 
With Cancer

Clarisa Gracia, MD, MSCE
Hospital of the University of Pennsylvania
New Developments in Reproductive 
Endocrinology Techniques for Fertility 
Preservation in Young Women With Cancer

Halle C. F. Moore, MD
Cleveland Clinic
GnRH Analogs for Fertility Preservation: 
What Are the Data?

Panel Question and Answer

EDUCATION SESSION
Beyond the Knife: The Evolving 
Management of Oligometastatic  
Colorectal Cancer
Hall D2
Gastrointestinal (Colorectal) Cancer

Sharlene Gill, MD, MPH, MBA—Chair
BC Cancer Agency
Systemic Therapy for Potentially Resectable 
Metastatic Colorectal Cancer: What Is the 
Goal?

Constantinos T. Sofocieous, MD, PhD
Memorial Sloan Kettering Cancer Center
Optimal Use of Image Guided Ablation in the 
Management of Colorectal Liver Metastases

Ricky A. Sharma, MD
University College London
External and Internal Radiotherapy Approaches 
for Oligometastatic Colorectal Cancer

Panel Question and Answer

EDUCATION SESSION
How Much Time Do I Have, Doc? 
Communicating Prognosis in the Era of 
Exceptional Responders
S100bc
Patient and Survivor Care; Ethics; Professional 
Development

Thomas William LeBlanc, MD, MA, MHS, 
FAAHPM—Chair
Duke University Medical Center
Prognostic Understanding in Cancer Care: 
How Well Do Patients Understand Their 
Illness?

Jennifer S. Temel, MD
Massachusetts General Hospital
Exceptional Responders, Hope, and 
Prognostication: Making a Tough Problem 
Even Tougher

See Sessions, Page 18D

} LATE-BREAKING ABSTRACTS: LBA2553 |

Precision medicine: Clinical outcomes including long-term survival according to the 
pathway targeted and treatment period —The IMPACT study.

DEVELOPMENTAL THERAPEUTICS—CLINICAL 
PHARMACOLOGY AND EXPERIMENTAL THERAPEUTICS
Poster Session (Board #379) 
Monday, 8:00 AM-11:30 AM, Hall A

First Author: Apostolia Maria 
Tsimberidou, MD, PhD
The University of Texas MD 
Anderson Cancer Center

Background: We evaluated the impact of pathway targeted and long-term follow-up of 
patients (pts) with refractory cancers referred to phase I trials. Methods: Pts referred to 
our program (2007-2013) had CLIA molecular testing. Pts treated with matched targeted 
therapy (MTT) vs. non-matched therapy (NMT) were analyzed. Results: Of 3,743 pts who 
had testing, 1,307 had ≥1 alteration and received therapy (MTT 711, NMT 596): med. age 57 
yrs, range 16-86; 39% men; med. no. of prior therapies 4, range 0-16. The most common 
tumors were gastrointestinal 24.2%, gynecologic 19.4%, breast 13.5%, melanoma 11.9%, 
and lung 8.7%. Targeting MEK/RAF and RET pathways correlated with higher rates of CR/
PR/SD≥6 months (mos), PFS and OS compared to others (all P < .001) (Table). Plateau 
was noted in OS (start, 38 mos): 74 of 711 (10.4%) in the MTT (max 10.7+ yrs) vs. 24 of 
596 (4%) in the NMT (max 6 yrs) group were alive (p < .0001). In the MTT group, factors 
predicting longer PFS were non-PI3K pathway MTT (p < .001), no liver metastases (p < 
.001), PS < 2 (p = .006), normal LDH (p < .001) and albumin (p = .01) levels, and non-
single agent therapy (p = .02). Factors predicting longer OS were non-PI3K pathway MTT 
(p < .001), no liver metastases (p < .001), PS < 2 (p < .001), normal LDH (p < .001) and 
albumin (p = .001) levels, and normal PLT counts (p = .03). Conclusions: Outcomes were 
superior in pts matched to RET and MEK/RAF inhibitors. Factors predicting longer PFS 
and OS were identified. In the MTT group, 10.4% of patients had OS ≥ 38 mos, the plateau 
starting point. Clinical trial information: NCT00851032.

CR+PR+ 
SD≥6 mos PFS OS

Total N % P Total
Med. 
Mos HR P

Med. 
Mos HR P

Pathway < .001 < .001 < .001
PI3K + other 258 67 26 268 3.5 6.8
MEK/RAF 217 98 45.2 225 4.6 .70* 10.9 .56*
Tyrosine 

kinase
108 35 32.4 110 3.5 .85 8.8 .71*

Hormone + 
other

87 26 29.9 90 4.5 .84 11.6 .62*

RET 18 17 94.4 18 19.3 .23* 35.6 .32*
Drugs .02 .08 .006
Single Agent 212 84 39.6 216 4.1 9.5
2 MTT drugs 328 97 29.6 344 3.7 1.26* 8.5 1.32*
Non-chemo  

3 drugs
43 21 48.8 43 5.5 .98 11.3 1.26

3 drugs: 
MTT+ chemo

64 24 37.5 65 5.2 1.10 8.3 1.55*

Period .16 .09 .20
2007-2011 749 229 30.6 785 3.6 8.6
2012 269 70 26.0 280 3.7 1.13 8.8 1.09
2013 234 59 25.2 242 3.3 1.16 6.8 1.13
MTT < .001 < .001 < .001
Yes 688 243 35.3 711 4.0 .67* 9.3 .72*
No 564 115 20.4 596 2.8 7.3
* P < .05

See full session details p. 10D
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Paul R. Helft, MD
Indiana University Melvin and Bren Simon 
Cancer Center
Necessary Collusion: Prognostic 
Communication With Patients With 
Advanced Cancer

Panel Question and Answer

EDUCATION SESSION
Immunotherapy Beyond the Checkpoints: 
CARs, Trucks, and More
Arie Crown Theater
Tumor Biology; Clinical Trials; Developmental 
Therapeutics and Translational Research; 
Immunotherapy; Melanoma/Skin Cancers

David S. Schrump, MD
National Cancer Institute at the National 
Institutes of Health
Immunoepigenetics: Therapeutic 
Implications of Cancer Immunoediting

Vamsidhar Velcheti, MD—Chair
Taussig Cancer Institute, Cleveland Clinic
Cytokines in Cancer Immunotherapy:  
Recent Updates

Carl H. June, MD
University of Pennsylvania
Genetically Modified Cell Therapy

Panel Question and Answer

EDUCATION SESSION
Immunotherapy in Lung Cancer: When, 
How Long, and What to Do About “-itis”?
Hall B1
Lung Cancer; Immunotherapy; Patient and Survivor Care

Solange Peters, MD, PhD
Centre Hospitalier Universitaire Vaudois - CHUV
Biomarkers, Sequence, and Duration of Immu-
notherapy in Non–Small Cell Lung Cancer

Taofeek Kunle Owonikoko, MD, PhD, MS
Emory University
Role of Immunotherapy in Small Cell Lung 
Cancer

Shirish M. Gadgeel, MD—Chair
University of Michigan
Management of Immunotherapy Toxicities in 
Patients With Lung Cancer

Panel Question and Answer

EDUCATION SESSION
Metastatic Prostate Cancer Tumor Board: 
Optimizing Patient Selection and Treatment
Hall D1
Genitourinary (Prostate) Cancer

Neeraj Agarwal, MD—Chair
Huntsman Cancer Institute, University of Utah
Treatment of Metastatic Hormone-Sensitive 
Prostate Cancer and Implications for 
Subsequent Management

Celestia S. Higano, MD, FACP
University of Washington and Fred Hutchinson 
Cancer Research Center
Balancing Toxicities and Therapeutics 
Perspective

Mary-Ellen Taplin, MD
Dana-Farber Cancer Institute
Optimizing Androgen-Receptor Targeting 
Strategies Perspective

Charles J. Ryan, MD
University of Minnesota
Optimal Patient Selection/Stratification 
Perspective

Panel Question and Answer

EDUCATION SESSION
The Emergence of Cancer Biosimilars in the 
United States: A Clinician’s Guide
S406
Developmental Therapeutics and Translational 
Research; Care Delivery and Practice Management

R. Donald Harvey, PharmD, BCOP, FCCP—
Chair
Winship Cancer Institute
Preclinical and Clinical Development of 
Oncology Biosimilars

Leah Christl, PhD
U.S. Food and Drug Administration
Overview of the Regulatory Decision-Making 
Process

Gary H. Lyman, MD, MPH, FASCO, FRCP
Fred Hutchinson Cancer Research Center
Paving the Way Forward: The Role of Post-
Market Evidence Development, Education, 
and Guidance

Panel Question and Answer

MEET THE PROFESSOR SESSION
Optimizing Therapy for ER-Positive 
Metastatic Breast Cancer— 

T Ticketed Session
E253c
Breast Cancer; Patient and Survivor Care

Sara A. Hurvitz, MD—Chair
UCLA David Geffen School of Medicine

Janice Maria Walshe, MD
CCRT
Managing Toxicities of ER-Directed Therapy

MEET THE PROFESSOR SESSION
Perioperative Systemic Therapy for 
Localized Renal Cell Carcinoma: To Treat or 
Not to Treat— T Ticketed Session
E253d
Genitourinary (Nonprostate) Cancer

Brian I. Rini, MD
Cleveland Clinic Taussig Cancer Institute
Systemic Therapy in Management of  
High-Risk Renal Cancer

Hyung Lae Kim, MD
Cedars-Sinai Medical Center
Role of Surgery in Management of High-Risk 
Renal Cell Cancer

1:15 PM–2:45 PM

CLINICAL SCIENCE SYMPOSIUM
Personalizing Care for Older Adults With 
Cancer: From Decision-Making to Care 
Delivery
S404
Patient and Survivor Care

Gretchen Genevieve Kimmick, MD, MS— 
Co-Chair
Duke University Medical Center

Stuart M. Lichtman, MD—Co-Chair
Memorial Sloan Kettering Cancer Center

1:15 PM
Patient-defined goals and preferences 
among older adults with cancer starting 
chemotherapy (CT). (Abstract 10009)

Enrique Soto Perez De Celis, MD

1:27 PM
Quality of life (QoL) in older patients (pts) 
with cancer and prognostic factors for QoL 
decline. (Abstract 10010)

Lore Decoster, MD

1:39 PM
Aminah Jatoi, MD 
(Discussion of Abstracts 10009-10010)
Mayo Clinic
Expanding the Scope of Precision Medicine: 
Integration of Patient Preference and 
Experience

1:51 PM
Relationship between preoperative geriatric 
frailty and need for postoperative intensive 
care unit admission and subsequent short- 
and long-term mortality. (Abstract 10011)

Armin Shahrokni, MD, MPH

2:03 PM
Randomized trial of a pharmacy intervention 
for older adults with cancer. (Abstract 10012)

Margaret Ruddy

2:15 PM
Martine Extermann, MD 
(Discussion of Abstracts 10011-10012)
Moffitt Cancer Center
Moving Geriatric Principles Into Practice: 
Strategies to Individualize Management at 
the Point of Care

2:27 PM
Panel Question and Answer

1:15 PM–4:45 PM

POSTER SESSIONS
Hall A

Boards 241-334b
Gynecologic Cancer

 

Boards 335-428b
Melanoma/Skin Cancers

Boards 1-116b
Patient and Survivor Care

Boards 125-239b
Tumor Biology

3:00 PM–4:15 PM

AWARD LECTURE
B. J. Kennedy Award and Lecture for 
Scientific Excellence in Geriatric Oncology
S404
Geriatric Oncology

Daniel F. Hayes, MD, FACP, FASCO
University of Michigan Comprehensive  
Cancer Center
Presentation of the 2018 B. J. Kennedy 
Award for Scientific Excellence in Geriatric 
Oncology 

Supriya Gupta Mohile, MD, MS
University of Rochester Medical Center
Honoring the Preferences of Older Patients 
With Cancer and Caregivers Through 
Improved Communication

POSTER DISCUSSION SESSION
Developmental Therapeutics—Clinical 
Pharmacology and Experimental 
Therapeutics
S406

William Douglas Figg, PharmD—Co-Chair
Clinical Pharmacology Program, National 
Institutes of Health

John Frederick Hilton, MD, FRCPC—Co-Chair
The Ottawa Hospital

3:00 PM
Anastasios Stathis, MD 
(Discussion of Abstracts 2509-2511)
Oncology Institute of Southern Switzerland
Inhibition of Transcriptional and  
Epigenetics Targets

3:12 PM
Panel Question and Answer

3:18 PM
Valentina Boni, MD, PhD 
(Discussion of Abstracts 2512-2514)
START Madrid CIOCC Hospital Universitario 
Sanchinarro
Disrupting Signal Transduction in Enriched 
Patient Populations

3:30 PM
Panel Question and Answer

3:36 PM
Sandra P. D’Angelo, MD 
(Discussion of Abstracts 2515-2516)
Memorial Sloan Kettering Cancer Center and 
Weill Cornell Medical College
Desmoid Tumors Biology: Exploiting 
Estrogen and Notch Signaling

3:48 PM
Panel Question and Answer

3:54 PM
Brian Andrew Van Tine, MD, PhD 
(Discussion of Abstracts 2517-2520)
Washington University in St. Louis
Emerging Agents: Metabolism, DNA Repair, 
and Hypoxia

Posters discussed in this session are on display 
in the Developmental Therapeutics—Clinical 
Pharmacology and Experimental Therapeutics 
Poster Session. See the iPlanner for poster titles 
and presenters.

POSTER DISCUSSION SESSION
Hematologic Malignancies—Plasma Cell 
Dyscrasia
E450

Alfred L. Garfall, MD—Co-Chair
Abramson Cancer Center

Adriana C. Rossi, MD—Co-Chair
NYPH Weill Cornell

3:00 PM

Ashraf Z. Badros, MD  
(Discussion of Abstracts 8009-8011)
University of Maryland
Novel Approaches to Newly Diagnosed 
Plasma Cell Dyscrasias

3:12 PM
Panel Question and Answer

3:18 PM
Rachid C. Baz, MD 
(Discussion of Abstracts 8012-8014)
Moffitt Cancer Center
Novel Antibody Strategies in Relapsed/
Refractory Myeloma

3:30 PM
Panel Question and Answer
3:36 PM
Elizabeth O’Donnell, MD 
(Discussion of Abstracts 8015-8017)
Massachusetts General Hospital Cancer Center
Does Dose Matter in Myeloma?

3:48 PM
Panel Question and Answer

3:54 PM
Xavier Leleu, MD, PhD 
(Discussion of Abstracts 8018-8020)
CHU de Poitiers
Managing Refractory Myeloma: When All 
Else Fails

Posters discussed in this session are on display 
in the Hematologic Malignancies—Plasma Cell 
Dyscrasia Poster Session. See the iPlanner for 
poster titles and presenters.

EDUCATION SESSION
Cultivating Primary Resilience: Burnout 
Prevention on a Larger Scale
S102
Professional Development; Care Delivery and Practice 
Management; Health Services Research, Clinical 
Informatics, and Quality of Care

Susana N. Banerjee, PhD, MA, MBBS, MRCP—
Chair
The Royal Marsden NHS Foundation Trust
A Perspective From Across the Pond: 
Physician Burnout in Europe

Vicky Makker, MD
Memorial Sloan Kettering Cancer Center
Implementing a Burnout Prevention 
Program Among Medical Oncology Fellows: 
Challenges, Successes, and Opportunities

James W. Lynch, MD
University of Florida
Wellness on a Larger Scale: Institutional 
Programs for Burnout Prevention

Panel Question and Answer

EDUCATION SESSION
Developing and Optimizing Molecular 
Oncology Tumor Boards in Pediatric 
Oncology
S504
Pediatric Oncology

Rajen Mody, MD—Chair
University of Michigan Medical Center
Where Are We Now?

Elaine R. Mardis, PhD
The Ohio State University Comprehensive  
Cancer Center
Where Are We Going?

Donald Williams Parsons, MD, PhD
Texas Children’s Cancer Center Baylor College  
of Medicine
NCI/COG Pediatric Match Trial

Panel Question and Answer

EDUCATION SESSION
Patient–Clinician Communication Is a 
Two-Way Street: Driving in Parallel Toward 
Well-Being
S103
Health Services Research, Clinical Informatics, 
and Quality of Care; Care Delivery and Practice 
Management; Patient and Survivor Care

Timothy D. Gilligan, MD, FASCO—Chair
Cleveland Clinic Taussig Cancer Institute
Patient-Clinician Communication: 
Implementing the New ASCO Consensus 
Guideline

Andrea Catherine Enzinger, MD
Dana-Farber Cancer Institute
Addressing Spirituality Within the Care of 
Patients

Liz Salmi
The Liz Army
The Patient Is the Center: Anchoring the 
Conversation

Panel Question and Answer

See Sessions, Page 20D
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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.

Copyright © Loxo Oncology, Inc, 2018, All Rights Reserved.  LMA.CPA1.2018Apr10.03  

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.

1 2 3 4 5
Advanced 
RET-mutant† 

MTC
No prior MKI 
that inhibits 

RET

Advanced 
RET-mutant† 

MTC
≥ 1 prior MKI 
that inhibits 

RET

Advanced 
RET-fusion† 

NSCLC
No prior MKI 
that inhibits 

RET

Advanced 
RET-fusion† 

NSCLC
≥ 1 prior MKI 
that inhibits 

RET

STUDY DESIGN

MTD/recommended dose expansion

Advanced solid tumor

Advanced solid tumor with 
RET alteration/increased RET activity

Prior therapy with multikinase inhibitors (MKIs) that inhibit RET allowed

Target exposure

D
os

e 
es

ca
la

ti
on

D
os

e 
ex

pa
ns

io
n

†Bona fide RET fusion, ATA moderate- and high-risk RET mutation.

RET-altered 
solid tumor, 
including:
•  Disease not 

measurable
•  Other RET 

alterations
•  cfDNA for RET 

alteration
•  RET mutation-

negative MTC
•  Any prior MKI 

that inhibits RET

56171d_loxret_fa2_Journal_Ad_WITH_Violator_FP_King_AGP.indd   1 4/13/18   3:31 PM
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MEET THE PROFESSOR SESSION
Targeting Tumor Metabolism in 
Gynecologic Cancer— T Ticketed Session
E253c
Gynecologic Cancer; Developmental Therapeutics and 
Translational Research

Ernst Lengyel, MD, PhD
The University of Chicago
Therapeutic Metabolic Targets in  
Gynecologic Cancer

Victoria Lin Bae-Jump, MD, PhD
The University of North Carolina at Chapel Hill
Biology and Molecular Pharmacology of 
Metformin in Gynecologic Cancers

MEET THE PROFESSOR SESSION
Tools for Advancing Precision Oncology—

T Ticketed Session
E253d
Tumor Biology; Developmental Therapeutics and 
Translational Research

Ravi Salgia, MD, PhD
City of Hope
Communicating Complex Genomic Results 
for Next-Generation Oncologists: Tools for 
Advancing Precision Oncology

3:00 PM–4:30 PM

CLINICAL SCIENCE SYMPOSIUM
Breast Cancer Immunotherapy: Can We 
Crack the Code?
Hall D2
Breast Cancer

Heather L. McArthur, MD, MPH—Co-Chair
Cedars-Sinai Medical Center

Rebecca Alexandra Dent, MD—Co-Chair
National Cancer Centre Singapore

3:00 PM
The integrated genomic and immune 
landscapes of lethal metastatic breast cancer 
(MBC). (Abstract 1009)

Leticia De Mattos-Arruda, MD, PhD

3:12 PM
Determinants of high tumor mutational 
burden (TMB) and mutational signatures in 
breast cancer. (Abstract 1010)

Romualdo Barroso-Sousa, MD, PhD

3:24 PM
Heather L. McArthur, MD, MPH 
(Discussion of Abstracts 1009-1010)
Cedars-Sinai Medical Center
Translating Immunobiology Into Effective 
Therapeutic Strategies

3:36 PM
TOPACIO/Keynote-162: Niraparib + 
pembrolizumab in patients (pts) with 
metastatic triple-negative breast cancer 
(TNBC), a phase 2 trial. (Abstract 1011)

Shaveta Vinayak, MD

3:48 PM
Adaptive phase II randomized trial of 
nivolumab after induction treatment in triple 
negative breast cancer (TONIC trial): Final 
response data stage I and first translational 
data. (Abstract 1012)

Marleen Kok, MD

4:00 PM
Kevin Kalinsky, MD, MS 
(Discussion of Abstracts 1011-1012)
Columbia University Medical Center
Enhancing Checkpoint Inhibitors in Triple-
Negative Breast Cancer

4:12 PM
Panel Question and Answer

3:00 PM–6:00 PM

ORAL ABSTRACT SESSION
Gastrointestinal (Noncolorectal) Cancer
Arie Crown Theater

E. Gabriela Chiorean, MD—Co-Chair
Fred Hutchinson Cancer Research Center

Keith Robert Unger, MD—Co-Chair
Georgetown University 

3:00 PM
FOLFIRINOX until progression, FOLFIRINOX 
with maintenance treatment, or sequential 
treatment with gemcitabine and FOLFIRI.3 for 
first-line treatment of metastatic pancreatic 
cancer: A randomized phase II trial (PRODIGE 
35-PANOPTIMOX). (Abstract 4000)

Laetitia Dahan

3:12 PM
Unicancer GI PRODIGE 24/CCTG PA.6 trial: 
A multicenter international randomized 
phase III trial of adjuvant mFOLFIRINOX 
versus gemcitabine (gem) in patients with 
resected pancreatic ductal adenocarcinomas. 
(Abstract LBA4001)

Thierry Conroy, MD

3:24 PM
Preoperative chemoradiotherapy versus 
immediate surgery for resectable and 
borderline resectable pancreatic cancer 
(PREOPANC-1): A randomized, controlled, 
multicenter phase III trial. (Abstract LBA4002)

Geertjan Van Tienhoven, MD, PhD

3:36 PM
Colin D. Weekes, MD, PhD 
(Discussion of Abstracts 4000-LBA4002)
Massachusetts General Hospital
Combination Chemotherapy for Pancreas 
Cancer: Leaping Forward

3:48 PM
Panel Question and Answer

4:00 PM
REACH-2: A randomized, double-blind, 
placebo-controlled phase 3 study of 
ramucirumab versus placebo as second-
line treatment in patients with advanced 
hepatocellular carcinoma (HCC) and elevated 
baseline alpha-fetoprotein (AFP) following 
first-line sorafenib. (Abstract 4003)

Andrew X. Zhu, MD, PhD

4:12 PM
A randomized study of temozolomide or 
temozolomide and capecitabine in patients 
with advanced pancreatic neuroendocrine 
tumors: A trial of the ECOG-ACRIN Cancer 
Research Group (E2211). (Abstract 4004)

Pamela L. Kunz, MD

4:24 PM
Azedra (iobenguane I 131) in patients with 
malignant, recurrent and/or unresectable 
pheochromocytoma or paraganglioma 
(PPGL): Updated efficacy and safety results 
from a multi-center, open-label, pivotal phase 
2 study. (Abstract 4005)

Daniel Pryma

4:36 PM
Emily K. Bergsland, MD 
(Discussion of Abstracts 4003-4005)
University of California, San Francisco
Potpourri: Hepatocellular Carcinoma, 
Neuroendocrine, and More

4:48 PM
Panel Question and Answer

5:00 PM
A randomized phase III study comparing 
S-1 plus docetaxel with S-1 alone as a 
postoperative adjuvant chemotherapy for 
curatively resected stage III gastric cancer 
(JACCRO GC-07 trial). (Abstract 4007)

Yasuhiro Kodera, MD

5:12 PM
Chemoprevention of esophageal cancer with 
esomeprazole and aspirin therapy: Efficacy 
and safety in the phase III randomized 
factorial ASPECT trial. (Abstract LBA4008)

Janusz Jankowski, MD, MBBS

5:24 PM
Pembrolizumab (pembro) vs paclitaxel (PTX) 
for previously treated advanced gastric or 
gastroesophageal junction (G/GEJ) cancer: 
Phase 3 KEYNOTE-061 trial. (Abstract 4062)

Charles S. Fuchs, MD

5:36 PM
Zev A. Wainberg, MD  
(Discussion of Abstracts 4007, LBA4008,  
and 4062)
UCLA School of Medicine
Gastroesophageal Cancers: Progress Across 
the Spectrum

 

5:48 PM
Panel Question and Answer

ORAL ABSTRACT SESSION
Genitourinary (Prostate) Cancer
Hall D1

Atish Dipankar Choudhury, MD, PhD— 
Co-Chair
Dana-Farber Cancer Institute

Martha P. Mims, MD, PhD—Co-Chair
Baylor College of Medicine

3:00 PM
A randomized phase III trial between 
adjuvant docetaxel and surveillance after 
radical radiotherapy for intermediate and 
high risk prostate cancer: Results of SPCG-13 
trial. (Abstract 5000)

Pirkko-Liisa Irmeli Kellokumpu-Lehtinen, 
MD, PhD

3:12 PM
Accuracy of 68Ga-PSMA11 PET/CT on 
recurrent prostate cancer: Preliminary results 
from a phase 2/3 prospective trial.  
(Abstract 5001)

Wolfgang Fendler

3:24 PM
A randomized study of finite abiraterone 
acetate (AA) plus leuprolide (LHRHa) versus 
LHRHa in biochemically recurrent non 
metastatic hormone naïve prostate cancer 
(M0HNPC). (Abstract 5002)

Eleni Efstathiou, MD, PhD

3:36 PM
Felix Y. Feng, MD 
(Discussion of Abstracts 5000-5002)
University of California, San Francisco
Judicious Use of Therapeutics and Imaging in 
Early-Stage Prostate Cancer

3:48 PM
Panel Question and Answer

4:00 PM
Olaparib combined with abiraterone in 
patients (pts) with metastatic castration-
resistant prostate cancer (mCRPC): A 
randomized phase II trial. (Abstract 5003)

Noel Clarke, MD

4:12 PM
The PROPHECY trial: Multicenter prospective 
trial of circulating tumor cell (CTC) AR-V7 
detection in men with mCRPC receiving 
abiraterone (A) or enzalutamide (E).  
(Abstract 5004)

Andrew J. Armstrong, MD

4:24 PM
Overall survival between African-American 
(AA) and Caucasian (C) men with metastatic 
castration-resistant prostate cancer (mCRPC). 
(Abstract LBA5005)

Susan Halabi, PhD, FASCO

4:36 PM
Anthony M. Joshua, MBBS, FRACP, PhD 
(Discussion of Abstracts 5003-LBA5005)
The Kinghorn Cancer Centre, St. Vincent’s 
Hospital
Genes, Race, and Outcomes in Prostate Cancer

4:48 PM
Panel Question and Answer

5:00 PM
Results of PROSPECT: A randomized phase 
3 trial of PROSTVAC-V/F (PRO) in men with 
asymptomatic or minimally symptomatic 
metastatic, castration-resistant prostate 
cancer. (Abstract 5006)

James L. Gulley, MD, PhD, FACP

5:12 PM
KEYNOTE-199: Pembrolizumab (pembro) for 
docetaxel-refractory metastatic castration-
resistant prostate cancer (mCRPC).  
(Abstract 5007)

Johann S. De Bono, MD, PhD, FRCP

5:24 PM
A randomized phase 2 study investigating  
3 dosing regimens of radium-223 dichloride 
(Ra-223) in bone metastatic castration-
resistant prostate cancer (mCRPC).  
(Abstract 5008)

Cora N. Sternberg, MD, FACP

5:36 PM
Douglas G. McNeel, MD 
(Discussion of Abstract 5006-5008)
University of Wisconsin
On the Frontier: Immunotherapy and 
Radiopharmaceutical Therapy in Prostate 
Cancer

5:48 PM
Panel Question and Answer

ORAL ABSTRACT SESSION
Lung Cancer—Non–Small Cell Metastatic
Hall B1

Melissa Lynne Johnson, MD—Co-Chair
Sarah Cannon Research Institute

Viola Weijia Zhu, MD, PhD—Co-Chair
University of California, Irvine School of Medicine

3:00 PM
IMpower131: Primary PFS and safety 
analysis of a randomized phase III study of 
atezolizumab + carboplatin + paclitaxel or 
nab-paclitaxel vs carboplatin + nab-paclitaxel 
as 1L therapy in advanced squamous NSCLC. 
(Abstract LBA9000)

Robert M. Jotte, MD, PhD

3:12 PM
Nivolumab (Nivo) + platinum-doublet 
chemotherapy (Chemo) vs chemo as first-line 
(1L) treatment (Tx) for advanced non-small 
cell lung cancer (NSCLC) with <1% tumor 
PD-L1 expression: Results from CheckMate 
227. (Abstract 9001)

Hossein Borghaei, DO, MS

3:24 PM
Tom Stinchcombe, MD 
(Discussion of Abstracts LBA9000-9001)
Duke University Cancer Center
First-Line Immunotherapy Strategies:  
What’s Best?

3:36 PM
Panel Question and Answer

3:45 PM
Overall survival (OS) analysis of IMpower150, 
a randomized Ph 3 study of atezolizumab 
(atezo) + chemotherapy (chemo) ± 
bevacizumab (bev) vs chemo + bev in 1L 
nonsquamous (NSQ) NSCLC. (Abstract 9002)

Mark A. Socinski, MD

3:57 PM
Deleterious effect of baseline steroids on 
efficacy of PD-(L)1 blockade in patients with 
NSCLC. (Abstract 9003)

Kathryn Cecilia Arbour, MD

4:09 PM
Marina Chiara Garassino, MD 
(Discussion of Abstracts 9002-9003)
Fondazione IRCCS Istituto Nazionale dei Tumori
Choosing Immunotherapy Partners Wisely: 
What to Add and What to Leave Out

4:21 PM
Panel Question and Answer

4:30 PM
Dacomitinib (daco) versus gefitinib (gef) 
for first-line treatment of advanced NSCLC 
(ARCHER 1050): Final overall survival (OS) 
analysis. (Abstract 9004)

Tony Mok, MD, FASCO

4:42 PM
Phase III study comparing gefitinib 
monotherapy (G) to combination therapy with 
gefitinib, carboplatin, and pemetrexed (GCP) 
for untreated patients (pts) with advanced 
non-small cell lung cancer (NSCLC) with EGFR 
mutations (NEJ009). (Abstract 9005)

Atsushi Nakamura, PhD, MD

4:54 PM
Daniel Shao-Weng Tan, MBBS, PhD 
(Discussion of Abstracts 9004-9005)
National Cancer Center Singapore
Shifting Sands: Improving on First-
Generation EGFR TKIs

5:06 PM
Panel Question and Answer

Sessions
Continued from page 18D
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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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A Cancer Center Designated by the 
National Cancer Institute

Comprehensive
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we’ve BEEN 
PIONEERING 
CAR T CELL 
THERAPIES FOR 
OVER 20 YEARS 
AND WE’RE NOT 
STOPPING NOW.

VISIT US AT BOOTH 6032
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5:15 PM
Phase III study comparing bevacizumab 
plus erlotinib to erlotinib in patients with 
untreated NSCLC harboring activating EGFR 
mutations: NEJ026. (Abstract 9006)

Naoki Furuya, MD, PhD

5:27 PM
Erlotinib plus bevacizumab (EB) versus 
erlotinib alone (E) as first-line treatment 
for advanced EGFR mutation–positive 
non-squamous non–small-cell lung cancer 
(NSCLC): Survival follow-up results of 
JO25567. (Abstract 9007)

Noboru Yamamoto, MD, PhD

5:39 PM
Lecia V. Sequist, MD, MPH 
(Discussion of Abstracts 9006-9007)
Massachusetts General Hospital Cancer Center 
and Harvard Medical School
Angiogenesis Plus EGFR TKI: Is Progression-
Free Survival Enough?

5:51 PM
Panel Question and Answer

4:30 PM–6:00 PM

CLINICAL SCIENCE SYMPOSIUM
Targeted Therapy in Leukemia
E450
Hematologic Malignancies—Leukemia, 
Myelodysplastic Syndromes, and Allotransplant

Tara L. Lin, MD—Co-Chair
University of Kansas Medical Center

Bayard L. Powell, MD—Co-Chair
Wake Forest School of Medicine

4:30 PM
A phase 1 dose escalation study of the IDH1 
m inhibitor, FT-2102, in patients with acute 
myeloid leukemia (AML) or myelodysplastic 
syndrome (MDS). (Abstract 7009)

Justin M. Watts, MD

4:48 PM
Uma Borate, MD, MS 
(Discussion of Abstract 7009)
Oregon Health & Science University
IDH Inhibition in Acute Myeloid Leukemia 
and Myelodysplastic Syndromes

5:06 PM
Durable response with venetoclax in 
combination with decitabine or azacitadine 
in elderly patients with acute myeloid 
leukemia (AML). (Abstract 7010)

Courtney Denton Dinardo, MD

5:24 PM
Prapti Arvind Patel, MD 
(Discussion of Abstract 7010)
The University of Texas Southwestern Medical 
Center
BCL-2 inhibition in Acute Myeloid Leukemia

5:42 PM
Panel Question and Answer

Late-Afternoon Sessions

4:45 PM–6:00 PM

AWARD LECTURE
Gianni Bonadonna Breast Cancer Award 
and Lecture
Hall D2
Breast Cancer

Daniel F. Hayes, MD, FACP, FASCO
University of Michigan Comprehensive Cancer 
Center
Presentation of the 2018 Gianni Bonadonna 
Breast Cancer Award

Gabriel N. Hortobagyi, MD, FACP, FASCO
The University of Texas MD Anderson Cancer 
Center
Mentoring, Empowering, Opening Doors

POSTER DISCUSSION SESSION
Gynecologic Cancer
S100bc

Deborah Kay Armstrong, MD—Co-Chair
The Sidney Kimmel Comprehensive Cancer 
Center at Johns Hopkins University

 

Linda R. Duska, MD, MPH—Co-Chair
University of Virginia School of Medicine

4:45 PM
Carol Aghajanian, MD 
(Discussion of Abstracts 5514-5515)
Memorial Sloan Kettering Cancer Center
Targeted Agents: Finding the Mark

4:57 PM
Panel Question and Answer

5:03 PM
Stephanie Gaillard, MD, PhD 
(Discussion of Abstracts 5516-5518)
Johns Hopkins School of Medicine
The Journey of Upfront Therapy in Ovarian 
Cancer

5:15 PM
Panel Question and Answer

5:21 PM
Sarah Madhu Temkin, MD 
(Discussion of Abstracts 5519-5521)
Virginia Commonwealth University
Refining the Language of Ovarian Cancer

5:33 PM
Panel Question and Answer

5:39 PM
Don S. Dizon, MD, FACP, FASCO 
(Discussion of Abstracts 5522-5524)
Lifespan Cancer Center
New Approaches for Less Studied Tumors

Posters discussed in this session are on display 
in the Gynecologic Cancer Poster Session. See the 
iPlanner for poster titles and presenters.

POSTER DISCUSSION SESSION
Melanoma/Skin Cancers
E451

Ragini Reiney Kudchadkar, MD—Co-Chair
Winship Cancer Institute

Alexander Christopher Jonathan Van Akkooi, 
MD, PhD—Co-Chair
Netherlands Cancer Institute 

4:45 PM

Joshua Matthew Varghise Mammen, MD 
(Discussion of Abstracts 9508-9510)
University of Kansas
Neoadjuvant Treatment of Skin Malignancies

4:57 PM
Panel Question and Answer

5:03 PM

Alexander M. Menzies, MBBS, FRACP, PhD 
(Discussion of Abstracts 9511-9513)
Melanoma Institute Australia
Combination Treatment for Advanced 
Melanoma

5:15 PM
Panel Question and Answer

5:21 PM
Michael A. Postow, MD 
(Discussion of Abstracts 9514-9515)
Memorial Sloan Kettering Cancer Center
Treatment of Advanced Melanoma After 
Progression on PD-1 Blockade

5:33 PM
Panel Question and Answer

5:39 PM
Harriet M. Kluger, MD  
(Discussion of Abstracts 9516-9519)
Yale Cancer Center
Updated Efficacy Studies of Anti–PD-1 
Therapy and Associated Biomarkers

Posters discussed in this session are on display in 
the Melanoma/Skin Cancers Poster Session. See 
the iPlanner for poster titles and presenters.

POSTER DISCUSSION SESSION
Patient and Survivor Care
S404

Patricia A. Robinson, MD—Co-Chair
Loyola University Medical Center

Shoshana M. Rosenberg, ScD—Co-Chair
Dana-Farber Cancer Institute

4:45 PM
Tara O. Henderson, MD, MPH 
(Discussion of Abstracts 10013-10015)
The University of Chicago
Living Well Beyond Cancer: 
#AYAsurvivorship

 

4:57 PM
Panel Question and Answer

5:03 PM
Judith A. Paice, PhD, RN 
(Discussion of Abstracts 10016-10018)
Northwestern University
Novel Interventions in Peripheral 
Neuropathy: A Burning Issue

5:15 PM
Panel Question and Answer

5:21 PM
Kathryn Jean Ruddy, MD, MPH 
(Discussion of Abstracts 10019-10021)
Mayo Clinic
Minimizing Collateral Damage From  
Cancer Treatment

5:33 PM
Panel Question and Answer

5:39 PM

Areej El-Jawahri, MD  
(Discussion of Abstracts 10022-10024)
Massachusetts General Hospital
Palliative Care: When and Where?

Posters discussed in this session are on display in 
the Patient and Survivor Care Poster Session. See 
the iPlanner for poster titles and presenters.

POSTER DISCUSSION SESSION
Tumor Biology
S406

Kurt A. Schalper, MD, PhD—Co-Chair
Yale School of Medicine

Eddy Shih-Hsin Yang, MD, PhD—Co-Chair
University of Alabama at Birmingham

4:45 PM
Vamsidhar Velcheti, MD 
(Discussion of Abstracts 12012-12015)
Taussig Cancer Institute, Cleveland Clinic
Overcoming Resistance to Immune 
Checkpoint Blockade

4:57 PM
Panel Question and Answer

5:03 PM
Pamela Jean Goodwin, MD 
(Discussion of Abstracts 12016-12017)
Lunenfeld-Tanenbaum Research Institute, Sinai 
Health System
Novel Applications of Genomics in Women’s 
Cancer

5:15 PM
Panel Question and Answer

5:21 PM
Trever Grant Bivona, MD, PhD 
(Discussion of Abstracts 12018-12020)
University of California, San Francisco
Novel Molecular Analysis to Interrogate 
Tumor Phenotypes: Epigenetics, miRNA, and 
Beyond

5:33 PM
Panel Question and Answer

5:39 PM
Wafik S. El-Deiry, MD, PhD, FACP 
(Discussion of Abstracts 12021-12023)
Fox Chase Cancer Center
Resources and Tools for Precision Oncology: 
cfDNA Genome Atlas and PDX Models

Posters discussed in this session are on display 
in the Tumor Biology Poster Session. See the 
iPlanner for poster titles and presenters.

EDUCATION SESSION
Challenges Facing Family Caregivers and 
Emerging Novel Interventions
S504
Pediatric Oncology; Patient and Survivor Care

Sung Won Choi, MD, MS—Chair
University of Michigan
Family Caregiving Throughout the 
Illness Trajectory: Diagnosis, Treatment, 
Survivorship

Robert Noll, PhD
University of Pittsburgh
Psychosocial Support and Coping Skills in 
Family Caregiving

Tammy I. Kang, MD, MSCE
Texas Children’s Hospital
Family Caregiving in the Palliative Care and 
End-of-Life Setting

 

Kathi Mooney, PhD, RN
University of Utah
Novel Technology Interventions in Family 
Caregiving: Lessons Learned From the 
Clinical Setting

Panel Question and Answer

EDUCATION SESSION
Next-Generation Platform Trials: 
Innovations in Trial Design
S100a
Developmental Therapeutics and Translational 
Research; Clinical Trials; Tumor Biology

Mary Weber Redman, PhD—Chair
Fred Hutchinson Cancer Research Center
Statistical Innovations for Molecularly  
Driven Trials

Paul M. Williams, PhD
Frederick National Laboratory for Cancer 
Research
Optimal Source for Molecular 
Characterization

Alexander E. Drilon, MD
Memorial Sloan Kettering Cancer Center
Tumor-Agnostic Drug Development

Panel Question and Answer

EDUCATION SESSION
No Decision Is Final: Making a Career 
Transition
S102
Professional Development; Care Delivery and 
Practice Management

Brian C. Boulmay, MD—Chair
Louisiana State University
Preparing Trainees for the Real World: 
Exploring Options Within Oncology

Marcelo Blaya, MD
Memorial Healthcare System
Moving From Academic Medicine to Private 
Practice: Lessons and Perspectives

Maria Catherine Pietanza, MD
Merck & Co., Inc.
Transitioning From Academic Medicine to a 
Career in the Pharmaceutical Industry

Tatiana Michelle Prowell, MD
U.S. Food and Drug Administration
Seeking New Opportunities: What to Look for 
and How to Prepare for Them

Panel Question and Answer

EDUCATION SESSION
Tele-Oncology: Beyond the Basics
S103
Health Services Research, Clinical Informatics, 
and Quality of Care; Care Delivery and Practice 
Management; Disparities; Global Health

Ana Maria Lopez, MD, MPH—Chair
University of Utah
Setting up a Tele-Oncology Service: 
Technology, Training, and Reimbursement

Sahussapont Joseph Sirintrapun, MD
Memorial Sloan Kettering Cancer Center
Telepathology to Support Tele-Oncology Care

Joseph Greer, PhD
Massachusetts General Hospital
Apps and Mobile Tools for Cancer Care

Karen Edison, MD
University of Missouri Health System
Critical Policy Issues in Telecare

Panel Question and Answer

MEET THE PROFESSOR SESSION
The Role of Minimal Residual Disease of 
Myeloma in Clinical Practice— 

T Ticketed Session
E253c

Hematologic Malignancies—Plasma Cell Dyscrasia

Jesus San-Miguel, MD
Clinica Universidad de Navarra
Minimal Residual Disease in Myeloma in the 
Community: What and When?

Carl Ola Landgren, MD, PhD
Memorial Sloan Kettering Cancer Center
Should We Use Minimal Residual Disease to 
Guide Our Treatment for Myeloma?

Sessions
Continued from page 20D



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)

Huntsville, AL
La Jolla, CA
Los Angeles, CA
San Francisco, CA
Santa Monica, CA
Norwalk, CT
Washington, DC
Jacksonville, FL

Lafayette, IN
Fairway, KS
Metairie, LA
Boston, MA
Detroit, MI
Omaha, NE
Winston-Salem, NC
Portland, OR

Hershey, PA
Philadelphia, PA
Nashville, TN
Galveston, TX
Temple, TX
Fairfax, VA
Wenatchee, WA

US

Spain UK
Sutton
Glasgow
London
Manchester

Hwasun
Seongnam-si
Seoul

Santander
Barcelona
Madrid
Seville

South
Korea

Study Locations

10484_PCYC_ASCO_RecruitmentAd_042018_RL.indd   1 4/12/18   2:20 PM
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So today, on Claudia’s wedding day, her grandfather

Eduardo is there for the milestone event. Creating 

another special memory for the both of them.

For more than a century, Merck has been inventing

medicines and vaccines for many of the world’s 

most challenging diseases. Today, we’re inventing

new ways to treat cancer, with more than 750 

clinical studies underway. All in an effort to help  

keep people healthy, hopeful, and allow their 

relationships to endure for years to come.

Learn more at Merck.com/InventingForLifeAliveJoyKeep
Copyright ©2018 Merck Sharp & Dohme Corp., a subsidiary of Merck & Co., Inc.
All Rights Reserved. CORP-1210605-0077 04/18

Merck invents to
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