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New regimens improve survival for children and young adults with T-cell cancers
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| Full Text_

In a randomized phase Il clinical trial performed by the Children's Oncology Group (COG), 90% of
children and young adults with T-cell acute lymphoblastic leukemia (T-ALL) or T-cell lymphoblastic
lymphoma (T-LL) were alive four years after starting treatment regimens on this trial, and 84% were
cancer free. These are the highest survival rates for these T-cell malignancies reported to date, according
to the authors.

The addition of nelarabine to standard chemotherapy provided further benefit for the group of patients
with moderate or high risk of T-ALL recurrence — at four years 89% of those who received nelarabine
were leukemia-free vs. 83% of those who did not. The study is presented at the 2018 ASCO Annual
Meeting in Chicago.

"T-cell ALL is a disease that requires the use of a very intense and complex chemotherapy regimen.
Historically, about 80% of people live at least four years after being treated for their disease, but we felt
we could and must do better," said lead study author Kimberly Dunsmore, MD, professor, Virginia Tech
Carilion School of Medicine in Roanoke, Virginia, USA. "Our trial shows that we could further increase
survival rates by about 10%, which is very encouraging.”

The trial, begun in 2007, enrolled patients 1-30 years of age with either T-ALL (94% of trial participants) or
T-LL (6% of participants). With 1,895 patients, this is the largest randomized clinical trial ever performed
in these diseases.

The trial had four arms, with all patients receiving the standard, complex, multi-drug chemotherapy
regimen known as COG augmented Berlin-Frankfurt-Munster (aBFM) chemotherapy. In addition to
receiving aBFM, patients were randomly assigned to also receive either high-dose methotrexate in a
hospital or escalatlng dose methotrexate in an outpatient setting.

The group of patients with moderate or high risk of cancer recurrence were also randomly assigned to
receive or not receive nelarabine, in addition to chemotherapy, and cranial radiation.

Key findings:

eQverall, 90.2% of patients treated in this trial lived at least four years, and 84.3% had no sign of
cancer at four years.

oIn the group of patients with T-ALL who had increased risk of recurrence, 88.9% of those who
received nelarabine were leukemia-free at four years compared to 83.3% of those not treated
with nelarabine.

e\While patients with T-LL did not benefit from the addition of nelarabine, more than 85% lived for
four years without signs of disease.

eContrary to results from previous, smaller trials, patients with T-ALL who received escalating
doses of methotrexate did better than those who received high-dose methotrexate (four-year
disease-free survival with escalating dose was 89.8% vs. 78% with high-dose).

eAmong T-ALL patients randomly assigned to receive both nelarabine and escalating doses of
methotrexate, 92.2% were leukemia-free at four years.

ePatients who did not have cancer remission following the induction phase of chemotherapy
were assigned to receive high-dose methotrexate and nelarabine; 54.8% of survived four years
without signs of the disease. This is a significant improvement, as historically only about 20% of
people with T-ALL who did not experience cancer remission lived another three years,
according to the authors.

Most doctors are moving to decreasing the use of cranial radiation for T-cell leukemia as late side effects
can occur after cranial radiation. Late side effects include changes in cognitive abilities, learning
disabilities, neuroendocrine changes, and development of secondary malignancy. The next step will be
for clinicians to examine the implications and benefits that may accrue when using nelarabine in
chemotherapy protocols without cranial radiation.

This study received funding from the Cancer Therapy Evaluation Program within the National Cancer
Institute/National Institutes of Health and received support from the St. Baldrick's Foundation.
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Use of mobile and sensor technology lowers symptom severity for people with
head and neck cancer
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A randomized clinical trial of 357 people receiving radiation for head and neck cancer, using mobile and sensor technology
to remotely monitor patient symptoms, resulted in less severe symptoms related to both the cancer and its treatment (both
general and cancer-related).

Patients who used the technology — which included a Bluetooth-enabled weight scale, Bluetooth-enabled blood pressure
cuff, and mobile tablet with a symptom-tracking app that sent information directly to their physician each weekday — had
lower symptom severity than participants who had standard weekly visits with their doctors.

In addition, daily remote tracking of patient wellbeing, according to the researchers, enabled physicians to detect
concerning symptoms early and respond more rapidly, compared to usual care. These findings will be presented at the
upcoming 2018 ASCO Annual Meeting in Chicago.

"Our study generated evidence on how newer technologies can be integrated into cancer care relatively easily and improve

patient outcomes without interfering too much in a person's daily life," said lead study author Susan K. Peterson, PhD,
professor, Department of Behavioral Science, The University of Texas MD Anderson Cancer Center, Houston. "This study
was done during a rather intense period in the patients' care for head and neck cancer. The system helped their physicians
to provide valuable support that ultimately resulted in lower symptom severity."

This trial used a technology system called CYCORE (CYber infrastructure for COmparative Effectiveness REsearch),
developed collaboratively by four institutions through a grant from the National Cancer Institute.

Participants were randomly assigned to CYCORE (169 people) or usual care (188 people), which consisted of weekly
doctor visits. People in the CYCORE group received sensors (blood pressure cuffs and weight scales) that were
Bluetooth-enabled. They also got mobile tablets with proprietary Wi-Fi. An in-home wide area network (WAN) hub/router
transmitted their sensor readouts, and a mobile app transmitted their symptom data through a back-end
cyber-infrastructure to secure firewall-protected computers at MD Anderson to ensure patient information confidentiality.

For the CYCORE group, physicians reviewed data from the app and sensor transmissions remotely each weekday and
could intervene in a person's care if necessary. Both CYCORE and usual care participants had weekly in-person doctor
visits.

At the start of radiation therapy, study participants completed a 28-item MD Anderson Symptom Inventory survey about
their health and common activities of daily living. The survey covered general symptoms that are common in people with
cancer, such as pain, fatigue, and nausea, as well as symptoms that are particularly relevant to people with head and neck
cancer, such as difficulty swallowing or chewing, skin pain/burning/rash, and problems with tasting food. The participants
completed a similar survey at the end of their radiation therapy, usually 6 to 7 weeks later. A final survey was completed 6
to 8 weeks after their radiation therapy ended.

There was no difference in self-reported health severity scores between the CYCORE participants and those who received
usual care at the start of the trial. Symptoms severity was scored on a scale of 0 to 10, with zero being no symptom or pain
and 10 being the highest level of symptom severity. After completion of radiation therapy, the CYCORE participants had
lower (i.e. better) mean scores for general symptoms vs. usual care participants (2.9 vs. 3.4), as well as lower mean
scores for symptoms specific to head and neck cancer (4.2 vs. 4.8).

Six to 8 weeks after completion of therapy, CYCORE participants had a mean score of 1.6 vs. 1.9 for usual care
participants based on overall health. Both groups had slightly higher severity scores for specific head and neck symptoms
(1.7 vs. 2.1).

Most patients (80% or more) adhered to daily monitoring, which was an excellent outcome given the intensity of their
treatments, noted Dr. Peterson. Scores reflecting how various symptoms interfered in activities of daily living were about
the same in both groups across the entire time of survey reporting.

"This study demonstrates the power of leveraging smart technology to improve the care of people with cancer. These tools
helped simplify care for both patients and their care providers by enabling emerging side effects to be identified and
addressed quickly and efficiently to ease the burden of treatment. | hope that these or similar technologies will be broadly
available to patients soon," said ASCO President Bruce E. Johnson, MD, FASCO.

While the authors were able to recruit people from a wide range of ages, the study population was mostly white, which
closely reflected the overall head and neck patient population at the cancer center. The next step for researchers may be to
determine how long the benefit of a CYCORE intervention could persist. They also hope to implement the CYCORE
intervention in non-academic cancer treatment settings where the majority of cancer patients receive their treatment.

This study received funding from the National Institutes of Health.
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Shorter trastuzumab treatment for HER2+ breast cancer as effective as standard SEIFERAS A DR AEN T BB

treatment with fewer cardiac side effects
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A phase Ill randomized clinical trial of 4,088 women with HER2-positive, early-stage breast cancer found il & aribe] S L SOREI-AS
that taking trastuzumab for 6 months was non-inferior to the current standard of 12 months. The NI TRIAR 7 SHERD A BB
disease-free survival rate at four years was 89.4% with 6 months of therapy and 89.8% with 12 months of
therapy. In addition, only 4% of women in the 6-month arm stopped trastuzumab early because of [News 08]
cardiac problems, compared with 8% in the 12-month arm. ZBF ALY N ODDEF =T B AE

"The Persephone trial's researchers worked closely with patient advocates. Everyone involved in this LynchiE&EEH &l oh 7=
study is very excited by these results," said lead study author Helena Earl, MD, Professor of Clinical
Cancer Medicine at the University of Cambridge in the United Kingdom. "We are confident that this will
mark the first steps towards a reduction of the duration of trastuzumab treatment to 6 months in many [News 09]

women with HER2-positive breast cancer." MRAREDRE DA ZIRE TESDTREED
This is the largest trial to date examining the impact of shortening the duration of trastuzumab treatment, meEte
according to the authors. The results of the trial, Persephone, is being presented at the 2018 ASCO
Annual Meeting in Chicago. [NeWS 10]

—Ew g s o=
Trastuzumab was granted FDA approval in the United States based on the results of three major trials EATERD ANKTT BB TELEE
reported in 2005. In these trials, the length of trastuzumab treatment was 12 months, and this treatment

length quickly became the standard of care. Shortly thereafter, a small trial in Finland (FinHer) reported [News 11]
similar benefit from as little as 9 weeks of trastuzumab, prompting research interest in shortening 528 S [ s PCRVI NS N
treatment length to reduce side effects and costs. Hﬁg/"h‘*" W TR LA IRGHRAEAIS A 2%
THs
In Persephone, half of the women took trastuzumab for 6 months and the other half for 12 months.
Women also received chemotherapy (anthracycline-based, taxane-based, or a combination of both)
while enrolled in the trial. The non-inferiority design allowed the trial to help determine whether reduced [News 12]
duration of treatment can be as good as the standard treatment within pre-specified limits, which are set IR EL X NEED A DEFRA
before the trial starts. HETD
=]
The women in the trial were followed for a median of over five years. Researchers found that 89.4% of
women in the 6-month arm and 89.8% in the12-month arm were alive and free of breast cancer at four [News 13]
years. The trial demonstrated that 6 months of trastuzumab treatment was non-inferior to 12 months. EFARRS AT L TILEESDLNSH
1_ .
Only 4% of women who received trastuzumab for 6 months stopped treatment early due to heart KU AJEEED BB
problems, compared to 8% of those who took trastuzumab for 12 months.
"The use of trastuzumab has been a major advance for women with HER2-positive breast cancer by [News 14]
increasing the cure rate, but no treatment is free of side effects, and heart damage has always been a ZZ30FEICH T AEN B NRERED—FD
concern with this treatment. This new trial shows that a shorter length of treatment can benefit patients ST
just as much as a longer treatment, with less risk of cardiac side effects. This is a win-win for patients with
breast cancer who are receiving this common treatment," said ASCO President Bruce E. Johnson, MD,
FASCO. [News 15]
Py N S
The researchers are currently analyzing their results to determine the impact of treatment length on ;VX77/ WETAEV O BIZRE
quality of life, with qualitative feedback from trial participants. A detailed cost-effectiveness analysis is also DAETFRET S
underway.
Professor Earl stated that more research needs to be done to define the particular patients for whom [News 16]
treatment duration can be safely reduced. The researchers plan to analyze blood and tissue samples ETRFELENSCLCOFENE

collected within the trial to look for biomarkers to identify different risk groups.

This study was funded by the National Institute for Health Research (NIHR) in the UK.
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Use of cognitive behavioral therapy and acupuncture to treat insomnia in cancer
survivors
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A Patient-Centered Outcomes Research Institute (PCORI)-supported randomized clinical trial of cancer
survivors showed that eight weeks of either acupuncture or cognitive behavioral therapy for insomnia
(CBT-I) decreased the severity of insomnia among cancer survivors, though improvements were greatest
among patients receiving cognitive behavioral therapy. The study is being presented at the 2018 ASCO
Annual Meeting in Chicago.

"Up to 60% of cancer survivors have some form of insomnia, but it is often under diagnosed and
undertreated," said lead study author Jun J. Mao, MD, Chief, Integrative Medicine Service, Memorial
Sloan Kettering Cancer Center, New York. "Our trial showed that both CBT-I and acupuncture were
effective in treating moderate to severe insomnia, although CBT-I was more effective for those with mild
symptoms of insomnia. Now patients have more choices to manage their insomnia."

CBT-l is a newer form of psychotherapy that attempts to modify emotions, behaviors, and thoughts
related to sleep. CBT-I has been the gold standard for treatment of insomnia, said Dr. Mao.

To find a therapy to compare with CBT-I, the researchers consulted a group of patient advisors who had
cancer and who were knowledgeable about how insomnia could impact their health. Additionally, a
survey of cancer survivors found that survivors preferred a natural, non-medicinal approach to treating
insomnia. Based on this feedback, and results from other sleep studies that showed it could beneficial,
acupuncture was deemed a reasonable comparison to be used in this trial.

The survivors in the trial had completed cancer treatment, and the mean time since cancer diagnosis was
about six years. The survivors had received treatment for breast, prostate, head and neck, hematologic,
and colorectal cancer. In addition, 6% had received treatment for more than one type of cancer.

Al trial participants had been clinically diagnosed with insomnia by research staff through structured
clinical interviews and were randomly assigned to receive either CBT-I or acupuncture for eight weeks.

The participants who received CBT-l worked with a therapist to re-establish a restorative sleep schedule
by:

eReducing the amount of time in spent in bed

eLimiting activities performed in bed to only sleep and sexual activity

eModifying unhelpful beliefs about sleep

ePromoting good sleep hygiene (avoiding activities that included light from tablets and
ceIIphone;s, eating too late, and performing vigorous activities; they also set a regular sleep
schedule

Reduction in insomnia severity, measured by the Insomnia Severity Index (ISI), from study entry to week
8 (end of treatment), was the primary study outcome. Survivors were also reassessed 20 weeks after
having started the trial. The ISl is a questionnaire that asks people to rate the severity of insomnia
problems, such as difficulty falling asleep and staying asleep, and the impact of insomnia on their daily
functioning and quality of life. The ISI score ranges from 0-28, with scores 0-7 considered as no clinically
significant insomnia, 8-14 mild insomnia, 15-21 moderate insomnia, and 22-28 severe insomnia. At the
beginning of the trial, 33 survivors had mild insomnia, 94 had moderate insomnia, and 33 severe
insomnia.

CBT-I was the more effective treatment overall: After eight weeks, insomnia severity scores fell 10.9
points, from 18.5 to 7.5 for those who received CBT-I vs. 8.3 points for those who received acupuncture
treatments, from 17.55 to 9.23. Among people with mild insomnia at the start of the trial, far more had an
improvement with CBT-I than with acupuncture (85% vs. 18%). Participants who started the trial with
moderate to severe insomnia had somewhat similar response rates to CBT-l vs. acupuncture (75% vs.
66%). All survivors maintained improvement in insomnia up to 20 weeks after the start of the trial.

"We know that sleep is critical to the health of patients with cancer, from active cancer care through
survivorship. This research reinforces the understanding that there are a variety of effective, non-medical
tools, including psychological counseling and acupuncture, that can improve sleep and insomnia beyond
traditional medicines, which can cause side effects that may diminish quality of life in other ways," said
ASCO President Bruce E. Johnson, MD, FASCO.

This trial was a comparison between two interventions and determined which approach provided a
greater relief of insomnia. Future research will focus on how best to deliver effective treatments to more
diverse groups of cancer survivors to improve sleep management.

This study received funding from the Patient-Centered Outcomes Research Institute (PCORI).
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SANDPIPER: PI3K inhibitor successfully slows cancer growth in postmenopausal
women with metastatic breast cancer

2018 ASCO Annual Meetingl<H\  TERY) LIF S ASFBEE R ABRICH\ T 27

T iRE Etaselisib TAREE LRIV REETINNZIZ UM ERLETHILITLY,
FIEVRFESRICHANEITILAADIEIEA R0 BEBIEL . A5 A BDORERAH30% 1K
T L7-.SANDPIPERZ BRI T 5521 (4. taselisib% Lt 5TXITLY 2450 EIC
57-(28 vs. 11.9%) « & E B R DT —F13F 5L T e\ Taselisibld—fR B9 7
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TRVEELER THS,

In a phase lll clinical trial, a new targeted medicine, taselisib, combined with standard hormone therapy
fulvestrant, halted the growth of advanced breast cancer growth by 2 months longer than hormone
therapy alone, and decreased the chance of cancer worsening by 30%. Taselisib targets a common
genetic abnormality in breast cancer — PIK3CA gene mutation — and is the first and most potent
treatment in a relatively new class of PI3K inhibitors, according to the authors.

The study is featured in a presentation at the 2018 American Society of Clinical Oncology (ASCO) Annual
Meeting.

"About 40% of all patients with advanced breast cancer estrogen receptor positive have PIK3CA

mutations, which means they could benefit from taselisib," said lead study author José Baselga, MD,

PhD, FASCO, the Physician-in-Chief at Memorial Sloan Kettering Cancer Center in New York. "Our
findings are proof that that targeting this pathway in breast cancer is effective. However, the benefit to
patients was more modest than we had hoped for, and there is a risk of considerable side effects with the
addition of taselisib."

Taselisib is the first medicine that specifically blocks the type of PI3K protein (PI3Kalpha) that is mutated
in estrogen receptor-positive breast cancers. Taselisib has also shown promising clinical benefit in early
trials of patients with head and neck and certain gynecologic cancers.

The SANDPIPER frial is the first and largest phase Ill clinical trial of taselisib, according to the authors.

The trial enrolled 516 postmenopausal women with locally advanced or metastatic ER-positive,
HER2-negative metastatic breast cancer that worsened or recurred despite initial hormone treatment with
aromatase inhibitors. Women were randomly assigned to receive fulvestrant and placebo (176 women)
or fulvestrant and taselisib (340 women).

Women who received taselisib and fulvestrant had a 30% lower chance of cancer worsening than those
who received fulvestrant and a placebo, and taselisib extended the time until the cancer worsened by a
median of two months (7.4 months with taselisib and fulvestrant vs. 5.4 months with fulvestrant and

placebo). The response rate to treatment was more than doubled when taselisib was added (28% vs.

11.9%). Overall survival data are not yet available.

The most common severe side effects for patients who received taselisib were diarrhea, high blood sugar,

and colitis. Due to side effects, 17% of women who received taselisib stopped treatment early, compared
to only 2% of those who did not receive the targeted therapy.

"We now know that it's possible to target this common breast cancer mutation, and it's heartening to see
that a new therapy can provide some benefits to women with advanced breast cancer. However,

because the treatment has side effects, doctors will have to weigh its benefits and risks with their patients,"

said ASCO Expert Harold Burstein, MD, PhD, FASCO.

When they looked at outcomes by geographic area, the researchers noted that taselisib provided more
benefit to study participants who received treatment in North America and Europe, where cancer
worsening was delayed by a median of 3.5 months (7.9 with taselisib plus fulvestrant vs. 4.5 months with
only fulvestrant). In other countries including Eastern Europe and Latin America, taselisib appeared to
provide very little or no added benefit. More research is needed understand the reasons for this
discrepancy.

This study received funding from F. Hoffmann-La Roche Ltd.
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TAILORx: Most women with early stage breast cancer can forgo chemotherapy
when guided by a diagnostic test

FIABBERARDIER, /LT ZBARGE HER-2I21E IR > B EsA5F2 e D F-
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Afederally funded phase Il clinical trial shows that most women with hormone receptor-positive, HER2-negative, axillary
node-negative early-stage breast cancer and a mid-range score on a 21-tumor gene expression assay (Oncotype DX®
Breast Recurrence Score) do not need chemotherapy after surgery. The study found no improvement in disease-free
survival when chemotherapy was added to hormone therapy in this group, which accounts for about two-thirds of women
who participated in the trial. The findings will have an immediate impact on clinical practice, sparing thousands of women
the side effects of chemotherapy.

The study is being presented in ASCO's Plenary Session, which features four studies deemed to have the greatest
potential to impact patient care, out of the more than 5,800 abstracts featured as part of the 2018 American Society of
Clinical Oncology (ASCO) Annual Meeting. This is the largest breast cancer treatment trial ever conducted, and the first
precision medicine trial ever done, according to the authors.

"Half of all breast cancers are hormone receptor-positive, HER2-negative, and axillary node-negative. Our study shows that

chemotherapy may be avoided in about 70 percent of these women when its use is guided by the test, thus limiting
chemotherapy to the 30 percent who we can predict will benefit from it," said lead study author Joseph A. Sparano, MD,
Associate Director for Clinical Research at the Albert Einstein Cancer Center and Montefiore Health System in New York,
and Vice-Chair of the ECOG-ACRIN Cancer Research Group.

"Before TAILORX, there was uncertainty about the best treatment for women with a mid-range score of 11-25 on the

Oncotype DX Breast Recurrence Score test. The trial was designed to address this question, and provides a very definitive
answer," said Dr. Sparano. "Any woman with early-stage breast cancer 75 years or younger should have the test and
discuss the results of TAILORXx with her doctor to guide her decision regarding chemotherapy after surgery to prevent
recurrence," said Dr. Sparano.

Based on evidence from several prior studies, the 21-gene expression assay is widely used to provide prognostic
information about the risk of breast cancer recurrence within 10 years, and to predict which patients are most likely to
derive a large benefit from chemotherapy. The test is performed on a tumor biopsy sample. Women with a low score (0-10)
typically receive only hormone therapy and those with a high score (26-100) receive hormone therapy and chemotherapy.

The Trial Assigning IndividuaLized Options for TReatment (TAILORXx) enrolled 10,273 women with hormone
receptor-positive, HER2-negative, axillary node-negative breast cancer - the most common type of breast cancer. Of those,
6,711 had a mid-range recurrence score of 11-25 and were randomly assigned to receive hormone therapy alone or
hormone therapy and chemotherapy.

The primary endpoint was disease-free survival, defined as recurrence of cancer in the breast, regional lymph nodes
and/or distant organs, a second primary cancer in the opposite breast or another organ, or death from any cause.

At a median follow-up of 7.5 years, the study met its primary pre-specified endpoint indicating that hormone therapy alone
was not less effective than chemotherapy plus hormone therapy in women with a Breast Recurrence Score of 11- 25.
Nine-year rates were similar in the two treatment arms for disease-free survival (83.3% vs. 84.3%), distant recurrence
(94.5% vs. 95.0%), and overall survival (93.9% vs. 93.8%), indicating no benefit from adding chemotherapy to hormone
therapy. Another important finding was identification of the group that did have some chemotherapy benefit - women 50
years or younger who had a Breast Recurrence Score of 16-25.

The researchers also found that women with a recurrence score of 10 or less had very low recurrence rates with hormone
therapy alone, irrespective of age or other clinical factors. In addition, those with a recurrence score of 26 or higher had a
distant recurrence rate of 13% despite chemotherapy and hormone therapy, indicating the need to develop more effective
therapies for this group.

According to the authors, the findings suggest that chemotherapy may be spared in:

eAll women older than 50 years with hormone-receptor positive, HER2-negative, node-negative breast cancer
and a Recurrence Score of 0 to 25 (about 85% of women with breast cancer in this age group)

eAll women 50 years or younger with hormone-receptor positive, HER2-negative, node-negative breast cancer
and a Recurrence Score of 0 to 15 (about 40% of women with breast cancer in this age group)

"This study, which never would have happened without federal funding for cancer research, will transform care immediately,
and for the better. These data provide critical reassurance to doctors and patients that they can use genomic information to
make better treatment decisions in women with early-stage breast cancer. Practically speaking, this means that thousands

of women will be able to avoid chemotherapy, with all of its side effects, while still achieving excellent long-term outcomes,"

said ASCO Expert Harold Burstein, MD, PhD, FASCO.

This study received funding primarily from the National Cancer Institute, part of the National Institutes of Health. Additional
support was provided by the Breast Cancer Research Foundation, Komen Foundation, and the U.S. Postal Service Breast
Cancer Stamp. The ECOG-ACRIN Cancer Research Group designed and conducted the study.
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KEYNOTE-042: Pembrolizumab provides more benefit than chemotherapy alone
as initial treatment for advanced lung cancers

KR T LACEINFEKEYNOTE-042BRDFE R R — R8I A T DIH L B
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Alarge, randomized phase llI trial shows that the immunotherapy pembrolizumab is a more effective
initial treatment than chemotherapy (the current standard of care) for the majority of patients with the
most common type of lung cancer. People with advanced non-small-cell lung cancer (NSCLC) with a
PD-L1 expression of 1% or more who were first treated with immunotherapy pembrolizumab lived a
median of 4-8 months longer than those who received chemotherapy. In addition, severe side effects
occurred in fewer patients receiving pembrolizumab than chemotherapy (18% vs. 41%).

According to the authors, this study (KEYNOTE-042) is the largest clinical trial of pembrolizumab as a
standalone therapy. The findings are presented in ASCO's Plenary Session, which features four studies
deemed to have the greatest potential impact on patient care, out of the more than 5,800 abstracts
featured as part of the 2018 American Society of Clinical Oncology (ASCO) Annual Meeting.

"A large number of patients with lung cancer now have a new treatment option with ?better efficacy and
fewer side effects than standard chemotherapy," said lead study ?author Gilberto Lopes, MD, MBA, a
medical oncologist at the Sylvester Comprehensive Cancer Center, University of Miami Health System in
Florida. "Our study shows that pembrolizumab provides more benefit than chemotherapy for two-thirds of
all people with the most common type of lung cancer.”

PD-L1 is a biomarker commonly used to predict response to immune checkpoint inhibitors, including
pembrolizumab. Generally, tumors with more PD-L1 (high expression) respond better to these treatments,
but in some studies, these immunotherapies were effective even against tumors with little or no
detectable PD-L1. In prior trials of second-line therapy for NSCLC, pembrolizumab was effective in
treating tumors with PD-L1 expression of at least 1%.

Researchers randomly assigned 1,274 people with locally advanced or metastatic NSCLC to receive
chemotherapy (paclitaxel plus carboplatin or pemetrexed plus carboplatin) or pembrolizumab. Both
squamous and non-squamous cancers were included, but not cancers with genetic changes that can be
treated with targeted therapies (EGFR and ALK inhibitors).

For the analysis, researchers explored treatment benefits in three patient groups according to tumor
PD-L1 expression score: at least 50% (599 patients), at least 20% (818 patients), and at least 1% (1,274
patients). Equal numbers of patients in each PD-L1 expression group received pembrolizumab and
chemotherapy.

The median follow-up time was 12.8 months. Compared to those receiving standard chemotherapy,
patients who received pembrolizumab had a longer median overall survival, regardless of PD-L1
expression in the tumor. The benefit of pembrolizumab was greater when the level of PD-L1 expression
was higher:

oPD-L1 50% or more: 20 months with pembrolizumab vs. 12.2 months with chemotherapy
oPD-L120% or more: 17.7 months with pembrolizumab vs. 13 months with chemotherapy
oPD-L1 1% or more: 16.7 months with pembrolizumab vs. 12.1 months with chemotherapy

"Immunotherapy with pembrolizumab alone benefits a much larger number of patients than we had
previously thought. This is yet another promising result with immunotherapy in lung cancer that brings
new momentum to the treatment of this notoriously difficult disease," said ASCO Expert John Heymach,
MD, PhD.

More research is needed to define patient groups who benefit from pembrolizumab. The three broad
groupings by PD- L1 expression in the current analysis do not allow researchers to predict the benefit
from pembrolizumab for patients with a specific PD-L1 expression level. Additionally, it is not yet clear
whether pembrolizumab combined with chemotherapy is better than pembrolizumab alone in patients
who express PD-L1, as there have not been head-to-head comparison trials of the two approaches.

Ongoing research is also exploring use of adjuvant pembrolizumab and combinations of immunotherapy
with bevacizumab-containing combination regimens as part of initial therapy for NSCLC.

This study received funding from Merck.
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Genomic study finds Lynch syndrome is common among people with MSI-high
tumors

2018 ASCO Annual Meeting T & X#17:15,000%#8 2 A BARIKD T/ LEF EDFE
B A 704 T I NRREMA G (MSI-H) i 28 + 5 A & [Ilynch SEMEREEH
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A genomic study of more than 15,000 tumor samples shows that people with tumors that have high microsatellite instability
(MSI-H) - a genomic marker associated with a large number of genetic mutations in the tumor - are more likely to have
Lynch syndrome, a hereditary condition that increases a person's risk of developing many different types of cancer. Among
people with MSI-H tumors, 16% were subsequently found to have Lynch syndrome. Researchers also found that Lynch
syndrome is linked to more types of cancer than previously thought.

The study was presented at the 2018 American Society of Clinical Oncology (ASCO) Annual Meeting.

"Our findings suggest that all patients with MSI-H tumors should be tested for Lynch syndrome, regardless of cancer type or

family or personal history of cancer," said senior study author Zsofia Kinga Stadler, MD, Clinic Director of the Clinical
Genetics Service and a medical oncologist at Memorial Sloan Kettering Cancer Center in New York. "Diagnosing Lynch
syndrome gives us the unique opportunity of helping not only our cancer patients, but also at-risk family members, as their
cancer risk can be lowered through increased cancer surveillance and, in some cases, preventive surgery."

It is estimated that about 1 in 300 (0.3%) people in the general population has Lynch syndrome, which increases a
person's risk of developing several cancers. The most common cancers associated with Lynch syndrome are colorectal
and endometrial, but people with Lynch syndrome also have a higher risk of developing other gastrointestinal (beyond
colorectal), ovarian, brain, and skin cancers. The hallmark of Lynch syndrome-associated tumors is MSI-H.

MSI is a genomic marker that indicates a defect in a cell's ability to repair damaged DNA, resulting in the accumulation of
mutations. Traditionally, MS| testing has been performed on colorectal and endometrial cancers as an initial screening test
to identify those patients who may be at risk for having Lynch syndrome.

Researchers analyzed more than 15,000 tumor samples collected from patients with more than 50 different types of
advanced cancer using a comprehensive genomic test called MSK-IMPACT. All study participants were part of a
prospective study of MSK-IMPACT and received cancer treatment at the Memorial Sloan Kettering Cancer Center in New
York.

Researchers also tested blood samples from study participants for inherited mutations in genes involved in DNA repair:
MLH1, MSH2, MSH6, PMS2, and EPCAM. Mutations in these genes cause Lynch syndrome. Tumors caused by Lynch
syndrome have mismatch repair deficiency (MMR-D) and are MSI-H.

Based on the results of the genomic analysis, the tumor samples were classified into three groups: MSI-stable (MSS, no
MSI instability found), MSI-indeterminate (MSI-I, moderate level of MSI), and MSI-H. The vast majority (93.2%) of tumors
were found to be MSS; 4.6% were MSI-I; and 2.2% were MSI-H.

Inherited mutations in Lynch syndrome-associated genes were found in 16% of people with MSI-H tumors, compared to
1.9% of those with MSI-I tumors and only 0.3% of those with MSS tumors.

As expected, about 25% of the 1,025 MSI-H/MSI-I tumors were colorectal or endometrial cancers. These are the most
common cancers linked to Lynch syndrome, and MSlI testing is routinely performed on such tumors. However, nearly 50%
of patients with MSI-H/MSI-I tumors who were identified as having Lynch syndrome had cancer types not previously, or
rarely, linked to the syndrome, including: mesothelioma, sarcoma, adrenocortical cancer, melanoma, prostate, and ovarian
germ cell cancer. Of these patients, 45% did not meet Lynch syndrome genetic testing criteria based on family or personal
cancer history. According to the authors, this suggests that Lynch syndrome is linked to a broader spectrum of cancers
than previously thought and that MSI-H/MMR-D is predictive of Lynch syndrome, regardless of cancer type.

In the final step of the study, 57 MSI-I/MSI-H tumor samples were also tested for abnormal DNA repair proteins - and
MMR-D was found in nearly all (98.3%) of those tumors. These findings suggest that if either MSI-H or MMR-D s found in
the tumor, hereditary genetic testing for Lynch syndrome should be performed.

"This study enhances our ability to catch Lynch syndrome where it may have been previously overlooked, thanks in large
part to advances in precision medicine. This gives us a valuable opening to preempt future cancers in our patients through
better, earlier, and more accurate diagnosis of Lynch syndrome," said ASCO Expert Shannon Westin, MD.

The chance of developing certain cancers linked to Lynch syndrome can be lowered through frequent screening (e.g.,
yearly colonoscopy and endoscopy for gastrointestinal cancers) and preventive surgery (e.g., removal of the uterus and
ovaries for gynecologic cancers). More research is needed to develop screening and preventive strategies for other
cancers linked to Lynch syndrome.

This study received funding from the Romeo Milio Lynch Syndrome Foundation, the Marie-Josée and Henry R. Kravis
Center for Molecular Oncology, the Robert and Kate Niehaus Center for Inherited Cancer Genomics, the Fieldstone Family
Fund, a Stand Up to Cancer Colorectal Cancer Dream Team Translational Research Grant, and the NIH/NCI Cancer
Center Support Grant.
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CCGA: Genome sequencing from blood samples successfully identifies both
early- and late-stage lung cancer
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An initial report from the large, ongoing Circulating Cell-Free Genome Atlas (CCGA) study provides preliminary evidence
that a blood test may be able to detect early-stage lung cancer. This is one of the first studies to explore blood tests
analyzing free-floating or cell-free DNA as a tool for early detection of cancer.

The findings are featured at the 2018 American Society of Clinical Oncology (ASCO) Annual Meeting.

"We're excited that initial results from the CCGA study show it is possible to detect early-stage lung cancer from blood
samples using genome sequencing," said lead study author Geoffrey R. Oxnard, MD, Associate Professor of Medicine at
Dana-Farber Cancer Institute and Harvard Medical School in Boston, MA. "There is an unmet need globally for early
detection tests for lung cancer that can be easily implemented by health care systems."

Survival rates are significantly higher when lung cancer is diagnosed early. Globally, low-dose computed tomography
(LDCT) is not widely adopted due to cost and lack of health infrastructure. Having a blood test that can be done through a
simple blood draw at the doctor's office may improve lung cancer screening rates, but before such a test could be widely
used, additional validation in larger data sets and in studies with people who have not been diagnosed with cancer would
be needed.

Analysis of cell-free DNA from blood is already used to help choose targeted therapies (e.g., the cobas EGFR mutation
test), but such "liquid biopsies" are used only for people with advanced lung cancer. Until recently there has been limited
evidence to show cell-free DNA analysis may be feasible for early detection of lung cancer.

The CCGA study has enrolled more than 12,000 of the planned 15,000 participants (70% with cancer, 30% without cancer),
across 141 sites in the United States and Canada. This report is from the first pre-planned sub-study from the CCGA, in
which three prototype sequencing assays were performed on blood samples from approximately 1,700 participants.

Twenty different cancer types across all stages were included in the sub-study (additional early results from the sub-study,

including breast, gastrointestinal, gynecologic, blood and other cancers will be presented separately at the 2018 ASCO
Annual Meeting, see abstracts #536 and #12021, and #12003).

In this initial sub-analysis, researchers explored the ability of three different assays to detect cancer in 127 people with
stage |-V lung cancer. The three assays that were designed to detect mutations and other genomic changes that could be
used in the development of an early cancer detection test are:

eTargeted sequencing to detect somatic mutations, such as single nucleotide variants and small insertions
and/or deletions

e\Whole-genome sequencing (WGS) to detect somatic gene copy number changes

e\Whole-genome bisulfite sequencing (WGBS) of cfDNA to detect abnormal cfDNA methylation patterns
(epigenetic changes)

Among the 127 participants with lung cancer, the biologic signal for lung cancer was comparable across the assays, and
the signal increased with cancer stage. At 98% specificity, the WGBS assay detected 41% of early stage (stage I-IllA) lung
cancers and 89% of late-stage (stage I1IB-1V) cancers. The WGS assay was similarly effective, detecting 38% of
early-stage cancers and 87% of late-stage cancers, whereas the targeted assay detected 51% of early-stage cancers and
89% of late- stage cancers.

Initial results showed that all three prototype assays could detect lung cancer with a low rate of false positive findings. Of
the 580 control samples in the sub-study, five (<1%) had a cancer-like signal across all three assays. Of those five
participants, two were subsequently diagnosed with cancer (one with stage Il ovarian cancer, and one with stage I
endometrial cancer), highlighting the potential for such a test to identify early stage cancers.

The study also found that in the participants with lung cancer, more than 54% of somatic mutations detected in the blood
samples were derived from white blood cells and not from tumors. These mutations are likely due to natural aging
processes (so-called clonal hematopoiesis of indeterminate potential, or CHIP) and will be important to consider when
developing blood tests for early detection of cancer, noted Dr. Oxnard.

"We're one step closer to being able to detect early lung cancer from a simple blood test. While there's still a way to go
before cell-free DNA from blood can be used for cancer detection on a broad scale, this research serves as a building
block for the development of future tests," said ASCO Expert David Graham, MD, FASCO.

The researchers are verifying these results in an independent group of approximately 1,000 participants from CCGA as
part of the same sub-study.

"These are promising early results, and next steps are to further optimize the assays and validate results in a larger group
of people,” said Dr. Oxnard. With increased sample sizes, machine learning approaches are expected to improve assay
performance, he noted.

This study was funded by GRAIL, Inc.
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CARMENA: Many people with metastatic renal cell carcinoma do not need surgery

2018 ASCO Annual Meeting THE&Z XN 77 5 LAL B INIABEE R REBR OISR . FleF 5
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A randomized phase lll clinical trial showed that many people with advanced kidney cancer can avoid a
nephrectomy, without compromising survival. The median overall survival for people who received only
the targeted therapy sunitinib was 18.4 months, compared to 13.9 months for those who received
surgery followed by sunitinib, the current standard of care.

These findings will be presented in ASCO's Plenary Session, which features four studies deemed to have
the greatest potential impact on patient care, out of the more than 5,800 abstracts featured as part of the
2018 American Society of Clinical Oncology (ASCO) Annual Meeting.

"Until now, nephrectomy has been considered the standard of care for patients with kidney cancer who
have metastatic disease when the cancer is first diagnosed. These cases account for about 20% of all
kidney cancers worldwide," said lead study author Arnaud Mejean, MD, a urologist at the Department of
Urology, Hopital Européen Georges-Pompidou - Paris Descartes University in Paris, France. "Our study
is the first to question the need for surgery in the era of targeted therapies and clearly shows that surgery
for certain people with kidney cancer should no longer be the standard of care."

In addition to putting patients at risk for complications, including blood loss, infection, pulmonary
embolism, and heart problems, nephrectomy delays medical treatment for people with advanced kidney
cancer for weeks. In some cases, the cancer worsens so rapidly during this delay that there is no time to
start systemic treatment.

The CARMENA trial enrolled 450 patients with synchronous metastatic renal cell carcinoma (mRCC). An
estimated 40,000 to 50,000 people each year are diagnosed with this type of cancer.

The patients were randomly assigned to receive surgery followed by sunitinib or sunitinib alone. In the
surgery group, patients started sunitinib 4-6 weeks after surgery to allow time for recovery from surgery.

Patients were followed for a median time of 50.9 months. Survival was not worse with sunitinib alone
than with surgery and sunitinib. This was true for the study population as a whole (median survival was
18.4 months without surgery vs. 13.9 months with surgery), as well as for subgroups with an intermediate
(median survival was 23.4 months vs. 19 months) and poor prognosis (median survival was 13.3 months
vs. 10.2 months) groups.

The difference in median survival seems to suggest a greater benefit with sunitinib alone. However, this

cannot be concluded, as this trial was not designed to prove that one treatment is superior to the other,

noted Dr. Mejean.

The rate of tumor response to therapy was the same in the two treatment groups (27.4% and 29.1%) and
the median time until the cancer worsened was slightly longer for patients who received sunitinib alone
compared with those who also had surgery (8.3 months vs. 7.2 months). Clinical benefit was experienced
by 47.9% of patients treated with sunitinib only, compared with 36.6% of patients treated by surgery and
sunitinib.

The authors remarked that kidney surgery is still the gold standard for people who do not need systemic
therapy, such as those with only one metastasis. Those patients were not included in this clinical trial.

"Thanks to this research, many patients with advanced kidney cancer can be spared unnecessary surgery
and a host of severe side effects that often accompany it. These findings will likely lead to a dramatic
change in treatment for people who are diagnosed with metastatic kidney cancer," said ASCO Expert
Sumanta K. Pal, MD.

Some patients in the study had a very good response to sunitinib alone and received surgery after

completing systemic treatment. The researchers plan to continue following outcomes in these patients,

as well as in other subgroups of study participants. Genomic research on tumor tissue collected on the
study is underway.

This study received funding from PHRC (French governmental grants for clinical research).
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PREOPANC: Pre-operative chemotherapy with radiation may improve survival
for people with pancreatic cancer

2018 ASCO Annual Meeting TE!) LT LM 7S 1IABRBRDOAE R . FEA A DMTATICAL
FRAHRFREIRATIN - BE L R EF M LIS T ABRAE DR E LR LTS
N-BF I THANERE F M AEAN TS ABRLANII N -, COPREOPANCE
BRICH T 54 & 3R o RABI L T ATAL SRR EBE T17 1B Th7-DITHF L.
FTEITFMEIRATINABEBETIE13.79 B ThH-7- (P=0.074) JEN L BHKET TOH
FAEE 7~ WA G RBED T 73K 4 7= (9.94 AX7.94 A . P=0.023) . 25 & 72 R (T D\
TEF - AL BRI AT R LBV (5 0 572 (42% vs. 30%) o

A randomized, phase lll trial found that people who received chemoradiotherapy before pancreatic
cancer surgery had better disease-free survival than those who started their treatment with surgery,
which is the current standard of care. In addition, the two-year survival rate was higher for those who
received chemoradiotherapy before surgery (42% vs. 30%). The preliminary findings of this trial show
that chemoradiotherapy before surgery may be beneficial for patients with pancreatic cancer.

The study was presented at the 2018 American Society of Clinical Oncology (ASCO) Annual Meeting.

"This is the first randomized clinical trial to show that pre-operative treatment improves outcomes for
people with early stages of pancreatic cancer who can have surgery," said principal investigator Geertjan
Van Tienhoven, MD, PhD, radiation oncologist at the Department of Radiation Oncology, Academic
Medical Center in Amsterdam, the Netherlands. "We believe that this may be a practice-changing trial."

The PREOPANC-1 trial enrolled 246 patients with pancreatic cancer that can be surgically removed. The
patients were randomly assigned to receive immediate surgery or chemoradiotherapy for 10 weeks,
followed by surgery. Both treatment groups also received chemotherapy after surgery, and the total
amount of chemotherapy given was equal in both groups. (The chemoradiotherapy group received part
of the chemotherapy before surgery and the rest after.)

The median overall survival was 17.1 months with preoperative chemoradiotherapy compared to 13.7
months (p=0.074) with immediate surgery. The time until pancreatic cancer recurrence was longer with
preoperative therapy, as well (9.9 months vs. 7.9 months, p=0.023). The chance of surviving longer than
two years was also higher with pre-operative treatment than with immediate surgery (42% vs. 30%). In
the subset of patients in which the tumor was surgically removed successfully, the difference in median
survival was even greater: 42.1 months with preoperative treatment vs. 16.8 months with immediate

surgery.

Resection was performed in 72% of patients in the immediate surgery group and 62% in the
chemoradiotherapy group. Among the patients who had a resection, the tumor was microscopically
completely removed in a greater proportion of patients who received preoperative treatment (63% vs.
31%).

"This study is an example of how treatments can be refined in an attempt to work better for patients. It's
also a step in the right direction for people with pancreatic cancer, a disease that has proved extremely
difficult to cure," said ASCO Expert Andrew Epstein, MD.

According to the authors, after the final analysis and publication of this trial, the next step is to attempt to
find even more effective preoperative treatments. FOLFIRINOX chemotherapy or FOLFIRINOX
combined with stereotactic body radiation therapy appear promising from other studies and should be
tested against pre- operative gemcitabine and radiation in a randomized clinical trial.

This study received funding from the Dutch Cancer Society KWF.
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Chemotherapy regimen extends life by nearly 20-months for people with
pancreatic cancer

BB T 5 LALRBRICH N TS A /MY [ TY R S MmFOLFIRINOX (F F41) 7
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o R AE | IMFOLFIRINOXBE T54.45 B Th-71-DIF L 7 L2 7 BETI335.00° B T
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| Full Text_

In a randomized phase Il trial people with surgically removed pancreatic cancer who received
mFOLFIRINOX, a chemotherapy regimen containing four different medicines, lived a median of 20
months longer and were cancer-free nine months longer than those who received the current standard of
care, gemcitabine.

The study was featured at the 2018 American Society of Clinical Oncology (ASCO) Annual Meeting.

"For the first time, our trial shows a large benefit from adjuvant FOLFIRINOX chemotherapy over standard

chemotherapy with gemcitabine, showing we can help patients with pancreatic cancer live much longer,"

said lead study author Thierry Conroy, MD, a medical oncologist and director of the Institut de
Cancerologie de Lorraine in Nancy, one of the UNICANCER comprehensive cancer centers in France.
"In addition, we were encouraged to see that the results were better than expected when we planned this
trial."

After pancreatic cancer surgery, adjuvant chemotherapy with gemcitabine can substantially prolong
survival compared to surgery alone, as well as increase the number of patients who are cured at 5 years
(about 21% with gemcitabine vs. 10% with surgery alone). Gemcitabine has been the standard adjuvant
therapy for the past 10 years.

The PRODIGE 24/CCTG PA.6 trial enrolled patients with non-metastatic pancreatic ductal
adenocarcinoma (PDAC) who had surgery that removed all or nearly all of the tumor (no cancer cells
were visible to the surgeon after surgery, but microscopic tumoral cells may have remained). PDAC is the
most common type of pancreatic cancer and accounts for 90% of all cases. Surgery is possible in only
10-20% of patients with pancreatic cancer overall.

Three to 12 weeks after surgery, 493 patients were randomly assigned in France and in Canada to
receive either gemcitabine or mFOLFIRINOX for six months. The mFOLFIRINOX regimen combines four
chemotherapy medicines: oxaliplatin, leucovorin, irinotecan, and 5-fluorouracil. A very similar regimen is
already used as an initial treatment for metastatic pancreatic cancer, and this study shows FOLFIRINOX
can also benefit patients with earlier-stage disease.

At a median follow-up of 33.6 months, the median disease-free survival was much longer in the
mFOLFIRINOX group than in the gemcitabine group (21.6 months vs. 12.8 months), as was the median
overall survival (54.4 months with mFOLFIRINOX vs. 35.0 months with gemcitabine). The benefit of the
mFOLFIRINOX is observed in all subgroups of patients. mFOLFIRINOX also markedly extended the
time until metastases appeared (median 30.4 months vs. 17.0 months with gemcitabine).

Overall, more patients experienced severe side effects (mainly hematologic) in the mFOLFIRINOX group
than in the gemcitabine group (76% vs. 53%), but the side effects were manageable, according to the
authors. One treatment- related death occurred in the gemcitabine group, and none in the
mFOLFIRINOX group.

The types of side effects also differed between the two groups. The most common side effects of
gemcitabine were headache, fever, flu-like symptoms, swelling, and low white blood cell counts. Patients
who received mFOLFIRINOX had more diarrhea, nausea, vomiting, and fatigue. There was no difference
in the risk of febrile neutropenia between the two groups.

Past medical history of ischemic heart disease represents a risk with either regimen, but particularly
mFOLFIRINOX.

"Pancreatic cancer is notoriously aggressive and typically has a poor prognosis, so it is a major win to find
that a new treatment regimen significantly improves survival for patients with this disease," said ASCO
Expert Andrew Epstein, MD.

The next step will be to explore the timing of chemotherapy. Patients may benefit from neoadjuvant
chemotherapy to shrink the tumor, to destroy undetectable micrometastases and increase the chance
that the tumor can be completely removed through surgery. Dr. Conroy noted that mFOLFIRINOX
appears to be a good candidate for neoadjuvant chemotherapy. Another option is to give half the cycles
of chemotherapy before, and the other half after surgery. Ongoing clinical trials are already testing both of
these approaches.

This study, sponsored by UNICANCER, Paris, France, received funding from the Institut National du

Cancer in France, French National Ligue Against Cancer, Canadian Cancer Society and "7 days in May,"

a charity cycling event in Canada.
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BMEBELRE B W TURERNEMMLFRETER TR
Heated abdominal chemotherapy not beneficial in patients with peritoneal
carcinomatosis

2018 ASCO Annual Meeting TEY) LIFSNAZINAET 2 5 LMERROFE R EITKIG
BRI P BB F % (HIPEC) (IR B TH AT REMED H B YA I M,
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A randomized phase llI clinical trial shows that people with advanced colorectal cancer may not need a
frequently considered component of treatment — heated chemotherapy delivered to the abdomen during
surgery. There was no difference in survival between patients with metastases in the abdomen who
received heated chemotherapy during surgery and those who received surgery alone. Long- term side
effects were more common with chemotherapy.

The study was featured at the 2018 American Society of Clinical Oncology (ASCO) Annual Meeting.

Peritoneal carcinomatosis occurs in about 20% of people with metastatic colorectal cancer. When tumors
can be completely removed, a treatment that has been used is surgery with hyperthermic intra-peritoneal
chemotherapy (HIPEC). Surgery with HIPEC may prolong survival compared to systemic therapy alone,
and surgery may cure up to 16% of patients with peritoneal carcinomatosis.

"When this approach was introduced more than 15 years ago, it was the first effective treatment for
metastatic tumors on a patient's abdomen, but we didn't know whether delivering heated chemotherapy
during surgery was an important component of the treatment or not," said lead study author Francois
Quenet, MD, head of the hepato-biliary and peritoneal surface malignancy unit at the Regional Cancer
Institute in Montpellier, France. "This is the first randomized study assessing the role of this special type
of chemotherapy in advanced colorectal cancer, and it shows that it does not provide added benefit over
surgery.”

The PRODIGE 7 trial enrolled 265 patients in France who had stage IV colorectal cancer with peritoneal
carcinomatosis, and no metastases elsewhere in the body. The patients were randomly assigned to
receive surgery plus HIPEC (chemotherapy oxaliplatin heated to 43°C in an attempt to increase
chemotherapy efficacy) or surgery alone. Most (96%) of the patients also received systemic
chemotherapy, before surgery, after surgery or both. The type of systemic therapy was per physician
choice.

At a median follow-up of 64 months, the median overall survival was 41.2 months in the non-HIPEC
group vs. 41.7 months in the HIPEC group (p=0.995). The recurrence-free survival was also similar
between the two groups: median 11.1 months in the non- HIPEC group vs. median 13.1 months in the
HIPEC group (p=0.486).

The overall mortality rate at 30 days after surgery was 1.5% in both groups, and there was no difference
in the rate of side effects during the first 30 days. At 60 days, however, the rate of complications in the
HIPEC group was almost double that in the non-HIPEC group (24.1% vs. 13.6%).

"This study is an example where less is more. It suggests we can spare many people with colorectal
cancer from unnecessary chemotherapy that often comes with harsh side effects," said ASCO Expert
Andrew Epstein, MD.

More research is needed to determine if there are patients who would still benefit from receiving HIPEC
with surgery. A subgroup analysis from this study suggests that HIPEC might be beneficial for patients
with a mid-range peritoneal cancer index, but the numbers were too small to be conclusive. People with a
low peritoneal cancer index can likely forgo HIPEC, whereas those with a high index may not benefit
from either surgery or HIPEC. Meanwhile, other types of chemotherapy may be more effective than
oxaliplatin, the type of chemotherapy used in HIPEC for this study.

This study received funding from R&D UNICANCER.
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Maintenance chemotherapy extends life for children with rhabdomyosarcoma
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A new chemotherapy strategy improves cure rates for children with rhabdomyosarcoma who are at high
risk for cancer recurrence. In a randomized phase Il clinical trial, adding six months of low-dose
maintenance chemotherapy after initial treatment increased the 5-year overall survival rate from 73.7% to
86.5%. Children with rhabdomyosarcoma who are alive at five years are considered cured, as tumor
recurrence is very rare.

These findings were presented in ASCO's Plenary Session, which features four studies deemed to have
the greatest potential to impact patient care, out of the more than 5,800 abstracts featured as part of the
2018 American Society of Clinical Oncology (ASCO) Annual Meeting.

"We have been treating rhabdomyosarcoma the same way for more than 30 years, and although different
approaches have been tried, this is the first randomized trial in rhabdomyosarcoma to show improved
outcomes. By using existing medicines in new ways, we are establishing a new standard of care and,
most importantly, we're helping children and young adults with this rare cancer live longer, with less risk of
their cancer returning," said lead study author Gianni Bisogno, MD, PhD, a professor at the University
Hospital of Padova in Italy and Chair of the European Paediatric Soft Tissue Sarcoma Study Group.

Rhabdomyosarcoma originates in the muscle tissue and can occur in any part of the body, but it is most
often found in the head, neck, pelvis, and abdomen. Rhabdomyosarcoma is rare, accounting for 4% of all
childhood cancers.

The prognosis for rhabdomyosarcoma is generally good — 80% of children can be cured with modern
treatment, which includes high-dose chemotherapy, radiation, and surgery. However, among children
who have metastasis at diagnosis or a recurrence after initial treatment, only 20-30% can be cured.

This trial enrolled patients 6 months to 21 years of age who were considered at high risk for recurrence
due to having large tumors located in a part of the body that is difficult to treat (e.g., the head).

After completing the standard initial treatment, 371 patients (79% of whom were 10 years old or younger)
were randomly assigned to either stop treatment (the former standard of care) or receive six months of
maintenance therapy with low doses of two chemotherapy medicines (intravenous vinorelbine and oral
cyclophosphamide).

At five years from diagnosis, the disease-free survival (defined as five years without tumor recurrence or
death from any cause) was 68.8% in the standard treatment group vs. 77.6% in the maintenance group,
and overall survival rates were 73.7% vs. 86.5%, respectively.

The most common side effect in the maintenance group was low blood cell count, though it was usually
mild. Febrile neutropenia occurred in 25% of patients. Infection rates were much lower with maintenance
treatment than after initial standard chemotherapy, and neurologic side effects resolved after treatment
ended. However, as with most kinds of chemotherapy, long-term side effects are still possible and
patients will continue to be monitored.

"By keeping the pressure on this cancer longer with maintenance therapy, we are giving patients two wins
— we are boosting cure rates by preventing relapses and doing so with few serious side effects. After three
decades of research, this finding goes to show that we will continue innovating treatment, no matter how
long it takes," said ASCO Expert Warren Chow, MD.

The findings of this trial have already changed the standard of care in Europe, where investigators
shared the results with soft tissue sarcoma study group institutions in 14 countries.

This study received funding from Fondazione Citta della Speranza, Italy.
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AspECT: Aspirin plus proton pump inhibitor benefits patients with Barrett's esophagus
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Findings from an updated analysis from a randomized phase Ill trial show that taking a high dose of the acid-reducing
medicine esomeprazole with low dose aspirin for at least seven years can moderately reduce the risk of developing high
grade dysplasia or esophageal cancer, or delay death from any cause in people with Barrett's esophagus.

The findings were presented at the 2018 American Society of Clinical Oncology (ASCO) Annual Meeting.
The authors estimate that development of these outcomes could be delayed by using these simple, over-the-counter

medicines. Esophageal cancer is an uncommon cancer, but very difficult to screen for and treat — less than 1in 5 (19%) of
patients survive 5 years after diagnosis.

"Based on these data, we believe people with heartburn should talk with their doctor about their risk of Barrett's esophagus,

but they should not self-mediate with these medications," said lead study author Janusz Jankowski, MD, PhD, Deputy Vice
Chancellor, Royal College of Surgeons, Ireland and Consultant Clinical Adviser, National Institutes for Health and Care
Excellence, UK. "We hope that the National Institute for Health and Care Excellence in the UK and national bodies in other
countries will consider our findings when developing guidelines for esophageal cancer prevention."

Esophageal adenocarcinoma is the most common type of esophageal cancer in the West, accounting for two-thirds of all
esophageal cancers. Esophageal cancer is the seventh leading cause of death from cancer in the world. Barrett's
esophagus can develop in some people who have chronic gastroesophageal reflux disease (GERD) or esophagitis even
when a person does not have symptoms of chronic heartburn. Damage to the lining of the esophagus causes the
squamous cells in the lining of the esophagus to turn into glandular tissue. People with Barrett's esophagus are more likely
to develop adenocarcinoma of the esophagus, but the risk of developing esophageal cancer is still fairly low.

Itis estimated that Barrett's esophagus occurs in only 2% of adults in Western countries, but experts believe that it may be
underdiagnosed. Although people with this condition have a much higher risk for esophageal cancer compared to the
general population, their absolute risk is still very small — the lifetime chance of developing the disease is only 2%.

It is estimated that 80-90% of esophageal cancers are preceded by Barrett's esophagus, but most of the time cancer is
diagnosed before Barrett's esophagus. Prior research has suggested that acid reduction with standard-dose proton pump
inhibitors might prevent progression of Barrett's esophagus to cancer. There is also evidence from observational studies
that aspirin is effective in preventing gastrointestinal cancers, including esophageal cancer.

The ASPECT trial randomly assigned 2,563 people with Barrett's esophagus to four treatment groups:

eHigh dose proton pump inhibitor esomeprazole

eHigh dose esomeprazole with low dose aspirin

eStandard dose (e.g., low dose) esomeprazole

eStandard dose (e.g., low dose) esomeprazole with low dose aspirin

The primary endpoint was time to death from any cause, diagnosis of esophageal cancer or diagnosis of high-grade
dysplasia (three combined events). The analysis adjusted for patient's age and duration of Barrett's esophagus.

Patients were followed for a median of 8.9 years, and high dose esomeprazole had a statistically significant benefit on the
combined endpoint compared to standard dose esomeprazole (p=0.0459). The most effective treatment was high dose
esomeprazole with low dose aspirin.

Aspirin showed no benefit compared to no aspirin in the primary analysis. However, there was a weak effect when
researchers censored for prior NSAID.

The treatments were safe overall, with serious side effects reported in only 1% of patients. Although both medicines are
generally very safe, precautions should be taken before starting this regimen, noted Dr. Jankowski.

The most common side effect of proton pump inhibitors is diarrhea. People with heart disease should be aware that these
drugs can interact with various heart medications. Other, much more rare risks include Clostridium difficile infection and
osteoporosis. The most serious side effects of aspirin include allergic reactions, bleeding in the stomach, and bleeding in
the brain (particularly for people with high blood pressure). In addition, people who are already taking another non-steroidal
anti-inflammatory drug (NSAID), should not be taking aspirin.

"The risk of esophageal cancer weighs on patients with Barrett's esophagus. For these patients, and with little to no side
effects. It's an approach that people with Barrett's should consider and discuss with their doctors," said ASCO Expert
Andrew Epstein, MD.

Although this was the largest chemoprevention randomized controlled trial in Barrett's esophagus and it had the longest
follow-up, more research is needed, noted Dr. Jankowski. The research was conducted in only five countries with mostly
white populations, so it is not known if this chemoprevention strategy would be as effective in black and Asian people, as
genetic ancestry can affect treatment efficacy. In addition, the researchers would like to follow patients on this study to see
if 9-10 years of chemoprevention is even more effective and whether there is an increased risk for side effects with longer
treatment.

This study received funding from Cancer Research UK.

ASCO2018%5%

[News 01]
RZTEVRTHREREEEOEFEE
LEITD

[News 02]
SESRER DA DIEIRZHEFN T = EEHXAiT

[News 03]
ADADREREZRERET 5 & TOREIC
BIFZEHERUAVIHMET T3

[News 04]
BAYNAN—CEHF DT RRAEE IR DR

[News 05]
IR D FIA BRI EST
ESES

LD A DIETEZ

[News 06]
DEBEETIFILDPADERNAEED
REICIRILD

[News 07]
A2 70V XX 7 AERDAERICERN

[News 08]
AZT ALK N DD DHF7=78
LynchiE&EE A&l Hh 7=

[News 09]

MBRIREDREFIDA ZIRE TEH RIS
mENTe

[News 10]
ETERADAICH T 2B iTEE

[News 11]
BEDAICE O TR ZEHR AT B2
TH%

[News 12]
TR S X NSED A DEFER%
WEITD

[News 13]
ETKBED AL TEEEDSDRVNED
KOV ATReEDH B

[News 14]

Z30FICH T DB RIE RN —ED
ﬁ*ﬁ

[News 15]
IIATSI—NEFAEU OHBISRE
BAETFHT S

[News 16]
HEITRIFELEENSCLCOF RS =E

News 15




ASCO2018

American Society of Clinical Oncology 2018 Annual Meeting

#ITR P EERNSCLCOTFLExE
(Abstract LBA9000)

IMpower131 {t.EHEIT 7/ ) X271k B REREE ERETSHIY
CLVEITR P LR ADEIELRLLEHEATES

IMpower131: Adding atezolizumab immunotherapy to chemotherapy slows
growth of advanced squamous lung cancer

BFEEE RARD SIS RICL LY TR LR IE N mfafiz A (NSCLC) B4
o T ALFEFRR BRI L AW EBRICHAN ALFRKICT 7/ )X 771 L 5PD-L142
B’Jﬁz BRFELRLETELVEAROT HL)VERTHS-HBIBET/-IIFLT)RIH

bRk HARI T HN29%4K A - 7= (p=0.0001) - COBFRIIRIEICL ) EIR B A F O 3B
‘l‘iﬁ“‘!%l:ﬁ‘of:: 120 B4 DA BALL T h 72D, IR E AL FE R EDOHE A
BETC24.7% AL FFEEIRBETIZ12% Th-7-o COHBMEIL. PD-L1ERY 77 )L —
T4 RTUTBW TR D LM, IMpower1 31RO ZD4ER (L, 2018 ASCO Annual
Meeting TH& I/,

Initial findings from a randomized phase I clinical trial show that patients with advanced squamous non-small-cell lung
cancer (NSCLC) benefit more from initial treatment with PD-L1 targeted immunotherapy atezolizumab and chemotherapy
than from chemotherapy alone — 29% had a reduced risk of disease worsening or death compared with those who
received chemotherapy alone. At 12 months, cancer had not worsened in twice as many patients who received
atezolizumab plus chemotherapy compared to those who only received chemotherapy. This benefit was observed across
all PD-L1 expressing sub-groups.

The findings from the IMpower131 trial were presented at the 2018 American Society of Clinical Oncology (ASCO) Annual
Meeting.

"Until now, there have been few treatment advances for squamous non-small-cell lung cancer. Our findings may provide a

new potential treatment option for this type of cancer," said lead study author Robert M. Jotte, MD, PhD, Medical Director
and Co-Chair, USON Thoracic Committee, Rocky Mountain Cancer Centers in Denver, CO. "We used to think that
chemotherapy just knocked down the patient's immune system and that it would be irrational to combine it with
immunotherapy, but growing research, including this study, shows that chemotherapy can help trigger the immune
response to the tumor, helping the immunotherapy treatment work better."

Squamous NSCLC, which accounts for 25-30% of NSCLCs, is very difficult to treat. Fewer than 15% of people with
advanced squamous NSCLC survive a year after diagnosis, and less than 2% survive five years.

Recent studies have also found a benefit of combining immunotherapy with chemotherapy in non-squamous lung cancer.
Given those findings, along with the results from this trial, a rapid change in clinical practice is expected, noted Dr. Jotte.

The IMpower131 trial enrolled 1,021 patients with stage IV squamous NSCLC. Tumors were tested for PD-L1 expression,
but patients were included in the trial regardless of tumor PD-L1 expression level. Patients with EGFR or ALK gene
changes in the tumor received targeted treatments before starting therapy on this trial. The study participants were
randomly assigned to one of three treatment groups. Outcomes for only two of the groups, however, are being reported in
this presentation:

eAtezolizumab plus chemotherapy (carboplatin and nab-paclitaxel), 343 patients
eChemotherapy (carboplatin and nab-paclitaxel), 340 patients

Outcome data for the third treatment group, which received atezolizumab with a slightly different chemotherapy regimen
(carboplatin and paclitaxel), are not yet available.

In this study, 29% of all patients, regardless of PD-L1 expression, had a reduced risk of disease worsening or death,
compared with those who received chemotherapy alone. Importantly, there was a doubling of progression-free survival
(PFS) benefit with this combination: at 12 months, cancer had not worsened in 24.7% patients receiving immunotherapy
and chemotherapy, compared to 12% of those receiving chemotherapy alone.

Improved progression-free survival was observed in all groups of patients who received immunotherapy and chemotherapy,
including those with PD-L1-negative tumors and liver metastases. Overall survival data are not yet mature.

This is the first phase |l trial of an immunotherapy-based combined modality treatment to show a significant improvement
in progression-free survival in advanced squamous NSCLC, according to the authors. Although the difference between
treatment groups is modest, a statistically significant improvement shows that, overall, people with advanced squamous
lung cancer can benefit when immunotherapy is added to standard treatment, according to the authors.

Although the rate of severe side effects was higher with the combined modality treatment than with chemotherapy alone
(68% vs. 57%), it had a manageable safety profile, consistent with known safety risks of the individual therapies. The most
common side effects of atezolizumab included skin rash, colitis, and low thyroid hormone.

At this interim analysis, a statistically significant overall survival (OS) benefit was not observed (median OS was 14 months
for atezolizumab plus chemotherapy vs. 13.9 months for chemotherapy alone). Researchers are continuing to follow
patients and anticipate a subsequent analysis later this year.

"This is one more example of how immunotherapy is making steady gains against a number of cancers. Immunotherapy
has been shown to be effective in other types of lung cancer, and now we're seeing encouraging improvements in
advanced squamous lung cancer, which historically has been very difficult to treat," said ASCO Expert David Graham, MD,
FASCO.

More research is needed to determine which patients benefit the most from the addition of immunotherapy to standard
chemotherapy. The researchers will explore tumor PD-L1 expression and other molecular markers, such as tumor
mutational burden (TMB), that may predict whether a patient will benefit from this treatment regimen.

This study received funding from F. Hoffmann-La Roche Ltd.
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