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Men's cardiopulmonary fithess in middle age protects against developing and dying
from cancer later in life
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Findings from a large, prospective 20-year study to be presented on June 2 at ASCO's 49th Annual
Meeting indicate that a high level of cardiovascular fithess in middle age reduces men's risk of developing
and dying from lung and colorectal cancer, two of the most common cancers affecting men. Better fitness
also reduces the risk of dying from, though not developing, prostate cancer.

"While poor fitness is already known to predict future cardiovascular disease, this is the first study to
explore fitness as a marker of future cancer risk prognosis," said lead study author Susan Lakoski, M.D.,
assistant professor of medicine at the University of Vermont. "This finding makes it clear that patients
should be advised that they need to achieve a certain fithess level, and not just be told that they need to
exercise. And unlike exercise behavior, which relies on patient self-reporting, fithess can be objectively
and accurately measured in a clinical setting.”

The study included 17,049 men who had a single cardiovascular fitness assessment as part of a
specialized preventive health check-up visit at a mean age of 50 years offered at the Cooper Institute.
The fitness test, which is similar to a stress test for heart disease risk, entailed walking on treadmill under
a regimen of changing speed and elevation. The men's performance was recorded in established units of
fitness called metabolic equivalents or METs. Study participants were divided into five quintiles according
to their fitness performance.

Researchers subsequently analyzed Medicare claims data to identify the participants of this study who

had developed lung, colorectal, or prostate cancer — the three most common types of cancer among U.S.

men. Over a median follow-up period of 20-25 years, 2,332 men were diagnosed with prostate cancer,
276 were diagnosed with colorectal cancer, and 277 were diagnosed with lung cancer. There were 347
deaths due to cancer and 159 men died of cardiovascular disease.

Researchers found that the risk of being diagnosed with lung or colorectal cancer was reduced by 68 and
38 percent, respectively, in men who were the most fit, relative to those who were the least fit. Fitness did
not significantly impact prostate cancer risk. In the analysis, data were adjusted for smoking and other
factors, such as body mass index and age.

Among the men who developed cancer, those who were more fit at middle age had a lower risk of dying
from all the three cancers studied, as well as cardiovascular disease. Even a small improvement in
fitness (by TMET) made a significant difference in survival — reducing the risks of dying from cancer and
cardiovascular disease by 14 and 23 percent, respectively.

Another interesting finding was that men who had low fithess had an increased risk of cancer and
cardiovascular disease even if they were not obese. This suggests that patients should focus on
improving their fithess, regardless of their body weight. Adequate fitness level depends on gender and
age. In this study, men who fell in the lowest quintile for fithess achieved less than 13.5 minutes during
the treadmill exercise test if they were 40-49 years old, less than 11 minutes if they were 50-59, and less
than 7.5 minutes if they were 60 or older.

ASCO Perspective: "This important study establishes cardiorespiratory fithess as an independent and
strong predictor of cancer risk and prognosis in men. While more research is needed to determine if
similar trends are valid in relation to other cancers and among women, these results indicate that people
can reduce their risk of cancer with relatively small lifestyle changes," said ASCO President Sandra M.
Swain, M.D., FACP.

This research was supported by the National Cancer Institute
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Anti-PD-L1 drug shows promising anti-cancer effects in advanced melanoma,
lung, kidney, colorectal and stomach cancers
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A phase | expansion study of the investigational drug MPDL3280A — an engineered PD-L1 targeted
antibody — shows impressive tumor shrinkage rates in patients with several different cancers —
including lung, melanoma, kidney, colorectal and gastric cancers — that had progressed despite

several prior treatments. The research will be presented on June 3 at ASCO's 49th Annual Meeting.

The new drug was safe and produced durable responses, with nearly all responses still ongoing.
Several patients experienced tumor shrinkage within days of starting treatment. Importantly, many
patients reported improvement in their cancer-related symptoms, such as no longer requiring
oxygen supplementation or decreased need for narcotics to control pain.

PD-L1 is a protein frequently overexpressed on the surface of cancer cells that acts as a disguise,
allowing cancer cells to hide from the immune system. When MPDL3280A attaches to the PD-L1
protein, the cancer can no longer hide from the patient's immune system, allowing the body's
T-cells to fight the cancer. MPDL3280A was specifically engineered for enhanced safety and
efficacy compared to earlier PD-L1 or PD-1 targeted agents.

"We are impressed with the frequency and duration of the responses in these patients with very
difficult-to-treat tumors. So far, almost none of the patients that have had tumor shrinkage have
progressed,” said Roy S. Herbst, M.D., Ph.D., Ensign professor of medicine at Yale Cancer Center
and Chief of Medical Oncology at Smilow Cancer Hospital at Yale-New Haven. "This drug is part of
an exciting new generation of drugs that unlock the power of the immune system to attack the
cancer."

Efficacy was evaluated in 140 patients with locally advanced or metastatic solid tumors whose
disease had progressed despite prior therapies. Tumor shrinkage was observed in patients with
non-small cell lung cancer, melanoma, renal cell carcinoma, colorectal cancer, and gastric cancer.

Overall, 29 out of 140 (21 percent) patients experienced significant tumor shrinkage and the
highest number of therapy responses occurred in patients with lung cancer and melanoma.
Therapy responses are still ongoing, with 26 out of 29 responders continuing to respond (time on
study of responders 3-15+ months).

It is not yet clear how PD-L1 expression affects response to MPDL3280A. Using an investigational
diagnostic test, researchers analyzed archived tumor tissue from 103 patients and found that tumor
shrinkage occurred in 36 percent of patients with PD-L1 positive tumors and, surprisingly, also in 13
percent of patients with PD-L1 negative tumors. The diagnostic test for PD-L1 is still evolving, so
currently a negative result on the PD-L1 test could simply mean that tumors have less PD-L1 than
the test currently detects.

This study has been expanded to include a larger range of solid tumors and blood cancers, with
more than 275 patients currently enrolled. While these early data are encouraging, a randomized
trial is needed to confirm the findings. A number of phase Il and phase Il studies are already
planned to confirm the drug's anti-cancer activity and further validate the utility of the PD-L1
diagnostic test. Researchers are also looking at ways it could be combined with other anti-cancer
therapies to further boost responses over current standard treatments.

ASCO Perspective: "The fact that this drug was active in such a variety of tumors suggests that
PD-L1 is part of a universally or generally important immune mechanism. Over the next few years,
drugs that target and help activate and direct the immune system will likely take on a growing role
in patient care, and it's particularly exciting to see strong effects in patients whose cancer has
progressed despite all other standard therapies," said ASCO President-Elect Clifford A. Hudis, MD.

This study was supported by Genentech, Inc.

Dr. Herbst is the recipient of a 1997 Conquer Cancer Foundation of ASCO Young Investigator
Award and 1999 Career Development Award.
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Standard-dose radiation is safer and more effective than high-dose for patients
with stage Ill non-small cell lung cancer
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A phase lll trial in patients with stage Ill non-small cell lung cancer (NSCLC) concludes that
standard dose (SD) radiotherapy (60 Gy) is safer and more effective than high-dose (HD)
radiotherapy (74 Gy), extending survival by nine months and causing fewer treatment related
deaths. While 60 Gy is already standard, many doctors use higher doses expecting better
outcomes. These findings should put an end to higher-dose treatment, given better outcomes in the
standard dose arm.

Although HD therapy in this patient population appeared promising in earlier phase | and phase Il
clinical trials, this study clearly shows that it is associated with dramatically shorter survival.

"We expected at the outset that high-dose radiation therapy would lead to better outcomes. We
were surprised, though also pleased, to discover that less intense treatment led to better control of
cancer progression and spread, and even improved overall survival," said lead author Jeffrey D.
Bradley, M.D., a professor of radiation oncology at the Washington University School of Medicine in
St. Louis, Missouri, USA. "The biological reasons for failure of the high dose with respect to overall
survival and local-regional control are not readily apparent.”

In the study, 464 patients were randomly assigned to treatment with SD or HD radiation therapy
along with standard chemotherapy (paclitaxel and carboplatin). In each treatment arm, the patients
were also randomly assigned to receive cetuximab or no additional therapy. Data on the effects of
cetuximab on survival will be reported at a later date. The HD arm was closed after an interim
analysis showed it was not superior to the SD arm.

The median survival for patients who received SD radiation therapy was much longer compared to
that in patients who received HD radiation therapy (28.7 months vs. 19.5 months) and the
estimated 18-month overall survival rates were also higher for the SD arm (66.9 percent vs. 53.9
percent). Cancer recurrence rates at 18 months were higher in the HD group of patients compared
with the SD group (local recurrence rates were 34.3 percent vs. 25.1 percent, and distant
recurrence rates were 44 percent vs. 35.3 percent). While the primary cause of death for most
patients was lung cancer, there were a notably higher number of treatment-related deaths in the
HD arm (10), compared to the SD arm (2).

"This is a critical study in the field of radiation oncology. After a decade of research, we can finally
close the chapter on high-dose vs. standard-dose therapy debate in lung cancer therapy, using
evidence-based data to improve care for our patients," said ASCO President Sandra M. Swain,
M.D., FACP.

The study was presented at ASCO's 49th Annual Meeting.

This research was supported by the National Cancer Institute and Eli Lilly and Company.
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Additional chemotherapy or radiation therapy not needed following surgery for men
with stage | seminoma
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Along-term study of men with stage | seminoma, a common form of testicular cancer, suggests that
surveillance for cancer recurrence, rather than additional chemotherapy or radiation therapy, is
sufficient for the vast majority of men who have undergone successful surgery for their cancer.
Researchers found that 99.6 percent of patients who underwent surveillance only were alive 10
years after their initial diagnosis.

Surveillance entails five years of scheduled physical exams, chest X-ray exams, CT scans and
blood tests. In Denmark, where this study was conducted, surveillance is the follow-up strategy of
choice. Avoiding additional treatments spares patients of associated harmful side effects, such as a
potential risk of secondary cancers, including gastrointestinal cancers and leukemia, following
radiotherapy.

"To our knowledge, this study is the largest to address this issue in patients with stage | seminoma,
and with the longest follow-up. Now we have solid proof that surveillance is safe and appropriate
for most patients with this particular cancer,” said Mette Saksg Mortensen, M.D., a Ph.D. student at
the Department of oncology at the Copenhagen University Hospital in Copenhagen, Denmark. "We
also characterized key prognostic factors for relapse, which can help us identify "high-risk" patients
who may need adjuvant therapy instead of surveillance. However, in general, seminoma stage |
patients can safely be followed on a surveillance program."

Using a nationwide clinical database, researchers identified 1,822 patients with stage | seminoma
followed on a five-year surveillance program in Denmark. By linking the patient files with national
registries they were able to follow the patients for a median period of 15.4 years. All patients had
initial surgery to treat their primary cancer. Overall, 355 of 1,822 patients (19.5 percent)
experienced a relapse, which was treated with radiotherapy (216 patients), chemotherapy (136
patients) or surgery (3 patients). The 10-year cancer-specific survival was 99.6 percent. This rate
means that for every 1,000 men followed on a surveillance program, only four die within 10 years.

Researchers found that tumor size larger than 1.5 inches, spread to blood or lymphatic vessels,
and elevated levels of a blood marker called human chorionic gonadotropin increased the risk of
relapse. These factors had been associated with high-risk patients in prior, smaller studies.

Seminoma accounts for about half of testicular cancer cases. Testicular cancer is rare in the
general population, but it is the most common solid tumor among young men. The typical initial
treatment for the disease is orchiectomy.

"This important study is one of several recent reminders that sometimes "less is more" in patient

care. Opting for surveillance spares patients, most of whom are young men, from the harmful side
effects of chemotherapy and radiation without diminishing their chances for a long and healthy life,"
said ASCO President-Elect Clifford A. Hudis, M.D..

This research was supported in part by The Danish Cancer Society, The Danish Cancer Research
Foundation and the Preben and Anna Simonsen Foundation.
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aTTom study: Ten years of tamoxifen is superior to five in reducing ER-positive breast
cancer recurrence and death
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Arandomized phase Il study presented at the 49th Annual Meeting of the American Society of Clinical Oncology
reports that ten years of adjuvant treatment with tamoxifen provides women with estrogen-receptor-positive (ER+)
breast cancer greater protection against late recurrence and death from breast cancer than does the current
standard of only five years of tamoxifen, according to the British aTTom study. While side effects are also increased
with longer tamoxifen use, the researchers conclude that the overall benefits greatly outweigh the risk of continuing
therapy. The findings from aTTom, a Phase Il randomized study, complement and confirm the results of the recently
published international study, ATLAS.

Hundreds of thousands of women worldwide take tamoxifen to prevent cancer recurrence after surgery for
early-stage breast cancer. Tamoxifen is only effective in women with hormone-sensitive (ER-positive) tumors and
most women start taking tamoxifen immediately after completing their initial surgery or chemotherapy.

Prior studies have shown that 5 years of tamoxifen reduces breast cancer death rates by about a third over a
15-year period following diagnosis. This study shows that 10 years of tamoxifen reduces breast cancer recurrence
and death rates by an additional 25 percent, from year 10 onwards, compared to 5 years of tamoxifen therapy. The
researchers estimate that, compared to taking no tamoxifen, 10 years of tamoxifen reduces breast cancer death
rate by a third in the first 10 years after diagnosis and by half subsequently.

"Five years of adjuvant tamoxifen is already an excellent treatment but we thought that longer treatment might be

even better because women with ER-positive breast cancer can have recurrences long after treatment is completed.

Until now, though, there have been doubts whether continuing tamoxifen beyond five years is worthwhile," said lead
study author Richard G. Gray, M.A., MSc., a professor of medical statistics at the University of Oxford in Oxford,
United Kingdom. "This study and its international counterpart ATLAS confirm that there is definitely a survival benefit
from longer tamoxifen treatment and many doctors will likely recommend continuing tamoxifen for an extra five
years."

Between 1991 and 2005, 6,953 women in the United Kingdom who had been taking tamoxifen for 5 years were
randomly assigned to continue treatment with tamoxifen for another 5 years or to stop immediately. The women
were contacted yearly to assess treatment compliance, recurrence, hospital admissions and death rates.
Compliance was good with about 75 percent of women in the 10-year group continuing to take tamoxifen.

With 5,000 women followed for more than 10 years after randomization, and some as long as 20 years, fewer
breast cancer recurrences were seen in the 10-year tamoxifen group than in the 5-year group (16.7 percent vs. 19.3
percent). Longer treatment also reduced the risk of dying from breast cancer. The treatment allocation had little
effect on either recurrence rates or death rates during the period 5-9 years after diagnosis. After that, however (i.e.,
during the second decade after diagnosis), the women who had been allocated to continue tamoxifen treatment had
a 25 percent lower recurrence rate and a 23 percent lower breast cancer mortality rate than the women who had
been allocated to stop after only 5 years.

"This landmark trial confirms recent findings of the ATLAS trial showing that extending therapy with tamoxifen to 10
years significantly lowers breast cancer recurrences and mortality. These results are therefore practice changing for
premenopausal women with hormone receptor positive breast cancer and especially relevant for women who are at
high risk of recurrence," said Sylvia Adams, M.D., ASCO spokesperson and breast cancer expert.

Women taking tamoxifen can experience side effects similar to menopausal symptoms, such as night sweats and
hot flashes. Rare but serious side effects of tamoxifen include increased risk of endometrial cancer, blood clots and
stroke. No excess incidence of stroke was observed with 10 years of tamoxifen therapy, though endometrial cancer
risk was higher in this arm. Endometrial cancer is often detected early, when it is usually curable; the researchers
estimated that for every endometrial cancer death that occurs as a side effect of long-term tamoxifen, there would
be 30 deaths from breast cancer prevented. Therefore, the benefits of continuing tamoxifen to 10 years greatly
outweigh the risks, said Professor Gray.

Researchers are planning to follow women in this and the ATLAS study for at least five more years to see if there is
additional long-term benefit. A retrospective analysis of combined data from aTTom, ATLAS and three smaller trials
will be conducted to determine if there are subgroups of women that benefit the most from longer tamoxifen
treatment. Ongoing clinical trials are comparing 5-year and 10-year use of aromatase inhibitors to see if longer use
leads to more benefit as has been seen with tamoxifen.

This research was supported in part by Cancer Research UK and the UK Medical Research Council.
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Effective, affordable cervical cancer screening strategy promises to save
thousands of women's lives in low-income countries
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Alarge, randomized study conducted among 150,000 women in India over a period of 15 years reports that biennial visual inspection with
acetic acid (VIA), or vinegar, delivered by primary health workers, reduced cervical cancer mortality by nearly one-third (31 percent). The
study was presented at a plenary session of the 49th Annual Meeting of the American Society of Clinical Oncology Cervical cancer is the
leading cause of cancer death among women in many developing countries, where there is little or no access to Pap screening. The
researchers estimate this strategy could prevent 22,000 cervical cancer deaths every year in India and close to 73,000 in resource-poor
countries worldwide.

"We hope our results will have a profound effect in reducing the burden of cervical cancer in India and around the world," said lead study
author Surendra Srinivas Shastri, M.D., a professor of preventive oncology at Tata Memorial Hospital in Mumbai, India. "This is the first trial
to identify a cervical cancer screening strategy that reduces mortality and is feasible to implement on a broad scale throughout India and in
other developing countries. Our trial used primary healthcare workers who can easily access women in the community, which is critical in
India and other countries that lack sufficient nurses, physicians, and laboratory facilities. We are already working with state and national
health authorities in India to make this screening strategy and health education available to women throughout the country.”

In this study, women aged 35-64 years with no prior history of cancer were randomly assigned to biennial screening with VIA (75,360
women) or no screening (76,178 women), which is the current standard of care in India given that the infrastructure does not allow for
country-wide Pap screening. According to the authors, in accordance with international standards for clinical research — including cancer
screening trials — interventions are tested against the local standard of care. The control group received one round of cancer education, at
enrollment. Women in the control group were asked to report to the primary health workers any signs or symptoms of cervical cancer that
they noticed on the basis of what they had learnt during the initial cancer education sessions. The health workers then directed them to the
Tata Memorial Hospital (where they received diagnosis and treatment at no cost) or to other nearby facilities of their choice. The screening
group received four rounds of VIA screening and cancer education at 24-month intervals between 1998 and 2010. All trial participants were
offered free cervical cancer treatment, if diagnosed.

The incidence of invasive cervical cancer was comparable in the two groups, (26.7 per 100,000 in the screening group and 27.5 per
100,000 in the control group), suggesting that screening did not lead to overdiagnosis. Screening with VIA resulted in a 31 percent
reduction in cervical cancer-specific death rates (11.1 and 16.2 per 100,000, respectively). There was also a seven percent reduction in the
overall death rate, because cancer was often diagnosed at an earlier stage in the screening group, although the difference in the overall
death rate was not statistically significant.

According to the authors, based on the results of their study, Indian health officials in Maharashtra state, where the trial was conducted, are
preparing to train primary health care workers to provide VIA screening to all women aged 35-64 years in the state — including women who
participated in the study — at the same 24 month interval as was explored in the trial. In addition, the authors stated that the Indian
government is working to implement VIA screening country-wide and has plans to reach out to other low to moderate income countries to
inform them of these results and offer training resources.

In high income countries, screening for pre-cancerous and cancerous cells using Pap smears has reduced cervical cancer incidence and
deaths by 80 percent. In India, however, large-scale Pap smear screening or HPV DNA testing is not currently possible due to lack of
resources, laboratory infrastructure, and medical professionals. In this clinical trial, VIA was performed by primary health workers —
community-based, non-medical personnel who received special training and provide basic health care services in areas where physicians
and nurses are unavailable.

In 1996, around the time this study was initiated, the Indian Council of Medical Research estimated that, even if the number of existing Pap
smear facilities in India were multiplied 12 times, they would only be able to provide a single round of screening to 25 percent of eligible
women in 10 years. In 2006, the Government of India constituted a committee with assistance from World Health Organization to develop
guidelines for population wide cervical cancer screening in India. This committee again observed that Pap smear based cervical screening
was not feasible in India except at a few centers. Given that cervical cancer is the leading cause of cancer death in women in India, a
strategy implementing early detection and treatment of the disease could have a profound impact on the state of women's health in the
world's second largest country.

Previous studies have suggested VIA is a reasonable alternative to Pap smears or HPV DNA testing for its low cost and ease of use. The
VIAtest is performed by applying vinegar to the cervix using a cotton swab. After 60 seconds, the cervix is examined with the naked eye
using a lamp. Pre-cancerous tissue turns white when vinegar is applied, whereas healthy tissue does not change color. The results are
known immediately, a very important advantage in rural areas where women might otherwise have to travel for hours to see a doctor.

Two randomized population-based clinical trials of VIA screening were conducted in parallel with the present study in India but the
strategies proposed in those studies are not implementable at the national level due to their requirement for trained nurses or sophisticated
laboratory facilities. In the first study, a single round of VIA screening provided by trained nurses led to reduced cervical cancer mortality.
The second study compared four cervical cancer prevention strategies: primary health workers delivering a single round of VIA screening,
technicians delivering a single round of HPV DNA testing, technicians delivering a single round of Pap screening, and cancer education.
That study found that a single round of HPV DNA testing reduced cervical cancer mortality, but a single round of VIA screening by primary
health workers did not, nor did a single round of Pap testing.

The present study used primary health care workers, who are, according to Dr. Shastri, the only health professionals available to deliver
VIA screening in remote and rural parts of India. The current trial thus addresses a critical gap in women's health in India and similar
settings. The primary health workers that performed the screenings for this study were local women with at least 10th grade education and
good communication skills. The workers received four weeks of intensive training at the beginning of the study, and one-week refresher
courses every year.

The study was supported in part by the National Institutes of Health and Women's Cancer Initiative.
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Adding bevacizumab to chemotherapy improves survival for women with metastatic or
relapsed cervical cancer
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Arandomized phase Il study presented at the 49th Annual Meeting of the American Society of
Clinical Oncology reports that adding bevacizumab to standard chemotherapy improved survival for
women with metastatic or relapsed cervical cancer. This is the first time a biologic drug has
significantly prolonged survival in this setting. The study was performed by the Gynecologic
Oncology Group.

Chemotherapy regimens are largely ineffective against advanced cervical cancer. Worldwide,
cervical cancer takes 250,000 women's lives every year. This is the first study showing that a
targeted drug that blocks blood vessel formation in the tumor can prolong survival for women with
gynecologic cancers.

"Women with advanced cervical cancer don't have many options. We finally have a drug that helps
women live longer," said lead study author Krishnansu Sujata Tewari, M.D., a professor of
obstetrics and gynecology at the University of California Irvine in Orange, California. "This is also
possibly a first step toward turning cervical cancer into a chronic disease, helping women live
longer and allowing time for additional treatments that could further slow the cancer's progression
and improve survival."

In this four-armed clinical trial, 452 women with recurrent of metastatic cervical cancer were
randomly assigned to treatment with a chemotherapy regimen alone or a chemotherapy regimen
plus bevacizumab. The two chemotherapy regimens tested were cisplatin plus paclitaxel and
topotecan plus paclitaxel. Those two regimens were compared to determine if topotecan would be
more beneficial than cisplatin, a standard chemotherapy option in this setting. There were no
significant differences in survival between the two chemotherapy arms.

Overall, the median survival for patients who received bevacizumab plus chemotherapy was 17.0
months vs. 13.3 months for those who received only chemotherapy. Tumor shrinkage rates were
higher in patients who received the bevacizumab (48 percent vs. 36 percent) and responses lasted
longer. Analysis of quality of life data was also reported at the ASCO Annual Meeting. Generally,
the results indicate that survival benefit associated with bevacizumab did not come at the cost of
diminished quality of life.

"Treatment options for women with recurrent or advanced disease have been insufficient for far too
long. This study clearly shows how our nation's investment in clinical cancer research pays off,
offering the first ever treatment to extend the lives of women with aggressive cervical cancer," said
Carol Aghajanian, M.D., ASCO spokesperson and gynecologic cancers expert.

Bevacizumab is currently approved by the FDA for use in several advanced cancers, but has not to
date received approval in any gynecologic cancer.

This research was supported by the National Cancer Institute.
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Maintenance therapy with pazopanib delays relapse in women with advanced
ovarian cancer
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A phase Ill clinical trial in women with advanced ovarian cancer finds that treatment with the oral
targeted drug pazopanib following initial successful chemotherapy extends disease-free survival by
an average of 5.6 months, compared to placebo. The study was presented at the American
Society of Clinical Oncology's 2013 annual meeting.

Advanced ovarian cancer is an aggressive disease with a cure rate of only 20-25 percent. Despite
successful initial treatment with surgery and chemotherapy, about 70 percent of patients with
advanced ovarian cancer experience a relapse, half in the first year. Upon relapse, patients have to
resume aggressive treatments. At this time, there is no test available to predict a patient's risk for
relapse, so a maintenance therapy such as this one would be used for most patients.

"Our findings show that we finally have a drug that can maintain control over ovarian cancer growth
achieved through initial treatments," said lead author Andreas du Bois, M.D., a professor of
gynecologic oncology at Kliniken Essen Mitte in Essen, Germany. "If pazopanib is approved for
ovarian cancer, many patients will experience longer disease-free and chemotherapy-free periods.
During this time, the patient keeps control over the disease instead of the disease having control
over patient's life."

Pazopanib is an oral drug that blocks several targets involved in angiogenesis. In the study, 940
patients with stage II/IV ovarian, fallopian tube, and primary peritoneal cancer were randomly
assigned to receive pazopanib or placebo daily for 24 months. All patients had prior surgery and
five or more rounds of chemotherapy that successfully prevented the disease from worsening.
Patients were followed for 24 months, on average. The median progression-free survival time in the
pazopanib and placebo group was 17.9 and 12.3 months, respectively.

"Relapses remain all too common for women with advanced ovarian cancer. This large trial shows
us that targeting multiple molecular cancer drivers can have a substantial impact on this cancer's
ability to grow, giving our patients significantly longer time before relapse. This study offers a
real-world example of how the precision medicine era of cancer research is paying off in areas
where no alternate approved drugs exist," said Carol Aghajanian, M.D., ASCO spokesperson and
gynecologic cancers expert.

Ovarian cancer is the fifth leading cause of cancer death among women in developed countries. An
immediate goal for this research is to combine pazopanib with other targeted drugs and personalize
therapy according to patient and tumor characteristics.

This research was supported by GlaxoSmithKline.
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Adding GM-CSF to ipilimumab significantly improves survival in patients with
metastatic melanoma

2549 American Society of Clinical Oncologys- R4 TH K X 1725 I BRROFE
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A proof-of-principal phase Il study shows that the recombinant granulocyte macrophage
colony-stimulating factor (GM-CSF, sargramostim) added to an increased dose of the immunotherapy
ipilimumab extends survival for patients with metastatic melanoma. More than two-thirds of patients were
alive after one year of combination therapy vs. half of those treated with ipilimumab alone, a significant
advance for metastatic melanoma. Interestingly, the combination also appears to be safer for patients
than ipilimumab alone — GM-CSF decreased some of the serious side effects of ipilimumab.

Both ipilimumab and GM-CSF work by activating the immune system to fight cancer. Ipilimumab is a new
treatment for advanced melanoma targeting CTLA-4, a protein that keeps immune T-cells in an inactive
state. GM-CSF is a growth factor commonly used to boost white blood cell counts after chemotherapy or
stem cell transplantation.

"This is the first randomized phase Il study looking at the combination of ipilimumab and GM-CSF in any
cancer," said lead author F. Stephen Hodi, M.D., an associate professor of medicine at Dana-Farber
Cancer Institute in Boston, Massachusetts, USA and principal investigator for this ECOG-ACRIN clinical
trial. "The results of the E1608 study provide another important sign that immunotherapy can have a big
impact for patients with advanced melanoma. At the same time, we still need to clarify the best way to
apply these findings in everyday practice."

In this study, 245 patients with metastatic melanoma who had undergone up to one prior treatment were
assigned to receive ipilimumab plus GM-CSF or ipilimumab alone (at a dose of 10 mg/kg). The median
follow up time was 13.3 months. Tumor shrinkage rates were comparable in both arms (11-14 percent)
but the overall survival rate was longer in the combination treatment arm: one year after the start of
therapy, 68.9 percent of patients who received the combination were alive, compared to 52.9 percent of
patients who received ipilimumab alone. Patients who received the combination treatment had a 35
percent lower risk of dying compared with those that received ipilimumab alone.

In addition, the combination treatment was associated with fewer serious side effects compared to
ipilimumab alone. The most significant differences were in lung and gastrointestinal toxicities. There were
two possible treatment-related deaths in the combination arm vs. seven in the single-drug arm.

"This melanoma study builds upon the remarkable successes and advances we have seen for patients
with advanced melanoma over the past two years," said Lynn Schuchter, M.D., ASCO spokesperson and
melanoma expert.

The researchers noted that additional immune system boosters are being explored in early clinical trials,
though the advantage of GM-CSF is that it improves both efficacy and safety of immunotherapy. The next
step is to better define the role of GM-CSF in combination with other immune checkpoint targeting drugs,
such as PD-1 and PD-L1.

This research was designed and conducted by the ECOG-ACRIN Cancer Research Group (formerly the
Eastern Cooperative Oncology Group) and supported in part by the National Cancer Institute (Cancer
Therapy Evaluation Program), Sanofi, and Bristol-Myers Squibb.
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Two common adjuvant chemotherapy regimens have comparable efficacy but
differ in side effects
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A phase Il study presented at the American Society of Clinical Oncology 2013 annual meeting
reports that a lower dose, weekly regimen of adjuvant paclitaxel chemotherapy for higher-risk,
early-stage breast cancer who have undergone surgery was comparable to the standard dose,
biweekly regimen, but caused substantially fewer side effects. These findings may lead to more
doctors utilizing the weekly schedule and an improvement in patients' quality of life, and potentially,
cost savings. These findings may lead to more doctors utilizing the weekly schedule, which could
also result in cost savings, as the every two weeks regimen requires additional supportive care,
including growth factors (e.g., pedfilgrastim) to boost white blood cell production.

Paclitaxel is a long-standing component of breast cancer treatment. The drug is typically given to
patients either weekly or every two weeks, at a higher dose. Both approaches are widely used in
practice but until this study, there has not been a formal comparison of their efficacies.

"Our results suggest that either regimen will give a good outcome, but the weekly schedule seems
to result in better quality of life for patients, causing less muscle and bone pain and allergic
reactions," said lead study author G. Thomas Budd, M.D., a medical oncologist at the Cleveland
Clinic in Cleveland, Ohio. "The findings provide assurance that women can choose the lower-dose
therapy without sacrificing their chances of survival."

In this trial, patients with node-positive or high-risk node-negative operable breast cancer first
received treatment with one of three different regimens of doxorubicin and cyclophosphamide and
then received one of two different regimens of paclitaxel, in a randomized fashion. The paclitaxel
regimens studied were 1) a standard-dose treatment given every two weeks for 12 weeks with
pedfilgrastim support, or 2) a low-dose weekly regimen for 12 weeks. The results of the doxorubicin
and cyclophosphamide treatment were reported at ASCO in 2011, and the results of a comparison
of the two ways of giving paclitaxel were reported at this year's meeting.

The estimated five-year progression-free survival rates for weekly and every two weeks paclitaxel
were equivalent - 82 percent and 81 percent, respectively. The two schedules differed in the type
and severity of side effects: the every two-week schedule was associated with higher frequency of
allergic reactions (1.4 percent vs. 0.6 percent), and muscle and bone pain (11 percent vs. 3
percent), compared to the weekly schedule. The frequency of neurologic toxicity, a common side
effect involving numbness, tingling and pain of the fingers and toes, was also higher in the every
two week regimen (17 percent vs. 10 percent), but this difference may have been smaller had the

patients received only four cycles of every two weeks therapy (as is current practice) rather than six.

(Six cycles of every two weeks regimen was selected in this study so that patients in both arms
would be on treatment for 12 weeks).

"The current trial demonstrates that weekly paclitaxel dosing and every two weeks dosing were
equally effective in preventing breast cancer progression. However, weekly dosing caused less
toxicity, and should ultimately be associated with lower cost due to less use of granulocyte colony
stimulating factor. While some oncologists have already been using the weekly schedule for
adjuvant therapy, these results will motivate many doctors, including myself, to use weekly dosing,"
said Andrew D. Seidman, M.D., ASCO spokesperson and breast cancer expert.

A longer follow-up of patients enrolled in this study is planned, in addition to several ancillary
studies using participants' tumor samples. Those studies will explore genetic factors that predict the
likelihood of toxic side effects in individual patients treated with paclitaxel and effects of diet and
exercise on treatment efficacy and side effects.

This research was supported in part by the National Cancer Institute and Amgen, Inc.
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DECISION: Sorafenib is first drug in four decades to be shown effective for
treatment-resistant differentiated thyroid cancer

%49 American Society of Clinical Oncology 3R &4 THRE I N/~ RR
DECISIOND F F AT DiE R, <L F I —7 v NBREAY 77 2= 7 (L AZER LR E
I—REEE (RAD ISHEITED FARIE DAL A A BFE OIS B 4 IR ZIER AZUAST
XNtV T 72271322505 £ DE G (RafF +—t BLUVEGFZ Bk ++—+t) %
EFL2INFI—T Y NEER THb. DRI TAITHN T, &5 RAFRIUIE LR B
RIEDABHFALTADY 57 2 =T £ 1137 7t R e S XN DB EAR A 122 )T b
1= BFE IR BAOEITLABICIT/ 7722 7B R A A ZUAFF XM V=, B I
BB RIEIL/ 572 7B T10.80 A THY. 7T RBETIE5.80 A Th-7-0
30%A L DREBHE N SRALN-DIL/ T 7 2 =T BET12.2%. 7 71 RBET0.5% CTh-
120/ T 7 2 27 BETIEXLI242%56H AR E DR RE e ho— LR (I54% T
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Arandomized phase Il study, DECISION, finds that the targeted drug sorafenib stalls disease
progression by five months in patients with metastatic differentiated thyroid cancer that has
progressed despite standard radioactive iodine (RAI) therapy. If approved, sorafenib would become
the first new active drug for this form of thyroid cancer in 40 years.

Differentiated thyroid cancer is the most common subtype of thyroid cancer, accounting for about
85 percent of the 60,000 thyroid cancer cases diagnosed each year in the United States. Although
differentiated thyroid cancer generally has high cure rates following standard treatment — surgery
and RAI- roughly 5-15 percent of patients develop RAI resistance. The only approved treatment for
those patients, doxorubicin, is rarely used due to its low efficacy and high toxicity. This is the first
time a kinase inhibitor has been assessed for this indication in a large clinical trial.

"After having no effective drugs for these patients for so many years, it is very exciting to find an oral
drug that stops growth of the cancer for several months," said lead study author Marcia Brose, M.D.,
Ph.D., an assistant professor of otolaryngology and head and neck surgery in the Abramson
Cancer Center and the Perelman School of Medicine at the University of Pennsylvania in
Philadelphia, Pa. "For these patients, a longer progression-free survival means more months
without hospitalization and invasive procedures to control pain and other symptoms. This is the first
time we have had a systemic treatment that can help.”

In this study, 417 patients with metastatic, RAI-resistant differentiated thyroid cancer were randomly
assigned to receive sorafenib or placebo. Patients were allowed to cross over to the sorafenib arm
upon disease progression. The median progression-free survival was 10.8 months in the sorafenib
group vs. 5.8 months in the placebo arm. Tumor shrinkage of 30 percent or more was observed
in12.2 percent and 0.5 percent of patients in the sorafenib and placebo arms, respectively. An
additional 42 percent of patients in the sorafenib arm had stable disease for 6 months or longer for
a disease control rate of 54 percent, compared with a disease control rate of 34 percent in the
placebo arm. Overall survival data are not yet mature.

"Few good options exist for patients with these more aggressive thyroid cancers, so these findings
offer renewed hope and momentum for patients and researchers alike. Sorafenib provides
meaningful activity for these patients, nearly doubling progression-free survival. Future studies will
help identify which patients can benefit most from this therapy, and how other targeted therapies
may further improve the outcome for these patients," said Gregory Masters, M.D., ASCO
spokesperson and head and neck cancers expert.

Further analysis of data from this clinical trial is planned to find markers that would help identify
patients that respond well to sorafenib and those that may need additional therapy. Unfortunately,
the disease will eventually progress after sorafenib treatment in most patients. Additional treatment
options still need to be developed for use as second-line agents and beyond.

Sorafenib is a multi-targeted drug that blocks two distinct proteins — Raf kinase and VEGF receptor
kinase —which control tumor cell division and growth of tumor blood vessels, respectively. The drug
is already approved in the U.S. for the treatment of advanced kidney cancer and inoperable liver
cancer.

This research was supported in part by Bayer HealthCare Pharmaceuticals and Onyx
Pharmaceuticals.
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FIRE-3: Cetuximab is superior to bevacizumab as first-line treatment for
metastatic colorectal cancer

% 49= American Society of Clinical OncologyF R £ & THREZ I N/ BB R AR
FIRE-3D#&%. /¥ <7 YFOLFIRULF 3% (B, 7L AT 72V A1)/ 7712) BF
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Bl YF <7 DFHFRRL L TBNTONAILASTRIN 2 S BDRITFAITHEW T,
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FOLFIRIY V¥ 7 7Bt /- IIFOLFIRIE /NS X2 7 3 R BE S AE & 12845
N2 2R EIIFOLFIRIZE Y XL 2 7 HABE CRIF TH-70 B E L ~UTEEEL
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| Full Text_

The German phase Il clinical trial FIRE-3 reports that first-line cetuximab plus FOLFIRI
chemotherapy (folinic acid, fluorouracil, irinotecan) offers a roughly four-month survival advantage
for patients with metastatic colorectal cancer, compared with bevacizumab plus FOLFIRI. The
targeted drugs cetuximab and bevacizumab, both in combination with chemotherapy, are approved
and commonly used as initial therapy but, until this study, it has been unclear which approach is
better for patients with non-mutated forms of the KRAS gene. Findings from FIRE-3 were presented
during the plenary session at the 49th Annual Meeting of the American Society of Clinical Oncology.

These findings suggest that first-line treatment with cetuximab in combination with FOLFIRI is
superior, whereas bevacizumab could be reserved for second-line therapy.

"This degree of survival benefit was equivalent to the survival benefit seen in clinical trials that led to
the approval of cetuximab and bevacizumab in this setting," said Volker Heinemann, M.D., Ph.D., a
professor of medical oncology at the University of Munich in Munich, Germany. "We suspected that
cetuximab would produce a better response, but we didn't know this would translate into better
survival."

In the study, 592 patients with non-mutated (wild-type) KRAS metastatic colorectal cancer were
randomly assigned to first-line therapy with FOLFIRI plus cetuximab or FOLFIRI plus bevacizumab.
Overall response rate favored FOLFIRI plus cetuximab, but reached the level of significance only in
assessable patients. These patients (n=526) were required to have at least one imaging procedure
after baseline. The median time to disease progression (progression-free survival) was nearly
identical in the two arms (10.0 vs. 10.3 months), but the overall survival was markedly longer in the
cetuximab arm (28.7 months) compared to the bevacizumab arm (25.0 months).

While FOLFIRI is standard chemotherapy for patients with metastatic colorectal cancer in Germany,
in the United States, patients more commonly receive FOLFOX (folinic acid, 5-fluorouracil,
oxaliplatin). Both chemotherapy regimens have been found to be very effective in combination with
cetuximab and bevacizumab in prior studies. A head-to-head comparison study of bevacizumab plus
FOLFOX vs. cetuximab plus FOLFOX is ongoing.

"Patients confronting advanced colorectal cancer and their doctors are striving to extend lives. In the
FIRE-3 trial initial therapy with FOLFIRI and cetuximab helped achieve that goal," said Richard M.
Goldberg, M.D., ASCO spokesperson and gastrointestinal cancers expert. "The study prescribed the
initial chemotherapy and in both groups tumors eventually grew at a similar pace. More research is
needed to explain the overall survival benefit observed in this study, given the lack of improvement in
progression- free survival."

Cetuximab targets the epidermal growth factor receptor (EGFR), blocking tumor growth. Prior
studies have shown that mutations in KRAS undermine the activity of anti-EGFR treatments.
Bevacizumab targets VEGF, which is involved in the growth of tumor blood vessels. It appears that
KRAS mutation status does not affect responsiveness to bevacizumab. Researchers are also
working on identifying molecular markers that predict response to bevacizumab vs. cetuximab.

This research was supported by Merck KGaA.
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GALAXY-1: Firstin class targeted drug improves survival for patients with advanced
lung adenocarcinoma

%49 American Society of Clinical Oncology 3 R &4 THRERI N/ R BB
GALAXY-1DFER ATENEFRAK| EAT L /ABITRAR D A BB DAV R T VBRICE N
T #7008 297 % B H90 (Hsp90) PR E FEganetespib¥ 5 /L OB A L AR 4R
WAV TA RS F VBRI E L, @£ F MR TSRS,
EGFRX’ ALK Y DFfih A D3gTEEARE T 5 Z K DEEBE D RITIIHSpIOE LR LT 5,
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TV BRI EFAT OB EBAE A ISR T bl 72, Ganetespib B B TIIN 7 ¥/l B
IRBEC LI L R EFIAM A KD 572 (9.8 BxI7.40°R) o COBFRFEIIHFI EATHIA
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Findings from GALAXY-1, a large phase Il study presented at ASCO's 2013 annual meeting, finds
that a novel heat shock protein 90 inhibitor (Hsp90), ganetespib, when combined with docetaxel in
second-line therapy, leads to longer overall survival compared to standard second-line docetaxel
alone in patients with advanced lung adenocarcinoma that progresses after initial therapy. If
confirmed in an ongoing phase lll trial, this would be the first treatment to improve patient outcomes
in this setting in a decade.

Hsp90 belongs to a class of proteins known as molecular "chaperones.” Chaperones help newly
formed proteins assume the proper shape needed to perform their specific biologic function.

Formation of many proteins that drive lung cancer growth, such as EGFR and ALK, requires Hsp90.

Blocking such chaperones is a completely new strategy in cancer therapy, and is promising
because it can disable many different cancer-fueling proteins at the same time. In addition, this
strategy may still work in patients who develop mutations that make them resistant to traditional

targeted drugs, because blocking the chaperone will inhibit the function of the mutated proteins, too.

"This is the first randomized study to demonstrate therapeutic benefit with a heat shock protein
inhibitor in patients with cancer," said lead study author Suresh S. Ramalingam, M.D., a professor
of medical oncology at the Winship Cancer Institute of Emory University in Atlanta, Georgia, USA.

"We hope that the ongoing phase Il study will confirm our findings, as patients with this common
form and stage of lung cancer urgently need more effective treatments."

All patients in this clinical trial had disease that progressed despite standard treatment with
platinum-based chemotherapy. The current study reports on the primary enrollment stage of the
trial, which completed in November 2012. The 252 patients were randomly assigned to treatment
with docetaxel plus ganetespib or docetaxel alone. Those in the ganetespib arm had longer overall
survival (9.8 vs. 7.4 months) compared to docetaxel alone.

The combination was particularly interesting in patients who were at least six months from initial
diagnosis of advanced lung cancer as that group of patients experienced a 67 percent
improvement in overall survival with the combination of ganetespib and docetaxel (median overall
survival 10.7 months vs. 6.4 months). This group of patients is being studied in a recently launched
phase Il trial, GALAXY-2, that is comparing docetaxel plus ganetespib to docetaxel alone.

"Ganetespib, in combination with docetaxel, shows promising early results in lung adenocarcinoma.
We're hopeful about the outcome of an ongoing phase Il study, which could help more patients
with this form of advanced lung cancer access this promising drug," said Marjorie Zauderer, M.D.,
ASCO spokesperson and lung cancer expert.

Early Hsp90 drugs did not succeed in clinical trials due to liver toxicity and insufficient efficacy. This
is the first randomized clinical trial of a second-generation Hsp90 inhibitor and the first time an
agent in this class has been shown to be both safe and effective. This study was limited to patients
with stage IV lung adenocarcinoma. Adenocarcinoma is the most common type of lung cancer
overall. Progress in second-line therapy for NSCLC has plateaued in the past decade, so the
survival improvement seen with the addition of ganetespib is significant.

Researchers are planning to separately assess outcomes in subsets of patients defined by genetic
markers in the tumor or markers in blood. In the present study to date, the observed improvements
in progression-free survival and overall survival did not appear to be associated with EGFR
mutations status, KRAS mutations status, or baseline level of LDH in blood.

This research was supported by Synta Pharmaceuticals.
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Early study suggests selumetinib may be the first active drug for treating advanced
uveal melanoma

49 American Society of Clinical OncologyF X 4 TIHRE X M- B IHERBRDKE
R AZE) S FE R selumetinib s —fZ8Y 7 Gnaq/Gnal 181z T E & £ H § SRDHEIT £
7/ —ZDREFEITEVWTERY IR CAEMNEERT JUBAL IS I N,
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| Full Text_

Final analysis of data from a phase Il cross-over study in patients with metastatic uveal melanoma finds
that selumetinib resulted in tumor shrinkage in half of all patients treated and a duration of disease control
more than twice that achieved with temozolomide. While temozolomide is a long-time standard therapy
for skin melanoma, it has little effect in most patients with skin or eye melanoma, and alternate treatment
options are urgently needed. There is no known effective systemic therapy for metastatic uveal
melanoma. Indeed, of the 157 patients treated on eight different clinical trials testing potential new
therapies for this cancer, including chemotherapy, targeted therapy and immunotherapy, over the past
decade, only two patients experienced major tumor shrinkage.

This clinical trial is the first to identify a drug that improves clinical outcome in patients with advanced
melanoma of the eye. Results were reported at ASCO's 2013 annual meeting.

"Ours is the largest randomized study of patients with melanoma of the eye. It proves that inhibiting the
MAPK pathway in this unique molecular subset of melanoma, which is commonly characterized by
mutations in Gnaq and Gnall, is effective, more than doubling progression-free survival," said lead
author Richard D. Carvajal, M.D., a medical oncologist at Memorial Sloan-Kettering Cancer Center in
New York, NY. "While we are hopeful an agent like selumetinib will be commercially available in the near
future, in the meantime we must continue to steer patients towards clinical trials."

Uveal melanoma is a rare cancer, with only 2,000 new cases diagnosed in the United States every year.
While most patients are diagnosed with early-stage disease, about half eventually develop metastatic
disease, with survival ranging from nine to 12 months. Gnaq and Gnall alterations activate the MAPK
pathway, which fuels cancer cell growth. These alterations occur in greater than 85 percent of patients
with this disease. Selumetinib blocks the MEK protein, a key component of the MAPK pathway. The drug
is being investigated for the treatment of various cancers, including cancers of the thyroid and lung.

In this study, 98 patients with metastatic melanoma of the eye were randomly assigned to receive
selumetinib or temozolomide, with 48 receiving selumetinib and 50 receiving temozolomide. Patients
whose disease worsened on temozolomide were permitted to cross over to selumetinib. Fifty percent of
patients experienced tumor shrinkage, with 15 percent achieving major tumor shrinkage in the
selumetinib group. None achieved significant shrinkage in the temozolomide group.

The median progression-free survival time was 15.9 weeks in the selumetinib arm vs. seven weeks in the
temozolomide arm. No detrimental effects of selumetinib were observed in terms of overall survival, with
a median survival of 10.8 months in the selumetinib arm and 9.4 months in the temozolomide arm.

"Uveal melanoma is one the most difficult cancers to treat. This represents the first real advance for these
patients,"” said Lynn Schuchter, M.D., ASCO spokesperson and melanoma expert.

This study was supported in part by a Conquer Cancer Foundation of ASCO Career Development Award,
the National Institutes of Health, Cycle for Survival, and the Fund for Ophthalmic Knowledge.

ASCO02013%&

[News 01]
REEADT 1/ h R RSZDEDAEICHIIBD A
EFRI93

NS
7l BRI S DETDN AICE N TERD
THd

[News 03]
TR ACHL CERRB SRR A IS SIRE
SWBHEN TS

[News 04]
BRI — T2 THATHS

[News 05]
SNREADZEXS T BmEICINIAD ATES
YZIPMET 3

[News 06]
FeRWVREDFESEN AR -1
FETEREETSES

[News 07]
ETFESEP AT 2O TOEIEENZF
KB

[News 08]
MEFRERREZRISINED ADEREFIREE
ERTD

[News 09]
BT/ —RICH T 2R LA EREDR
HEhE

[News 10]

20N A EFREEL DA D RSN

[News 11]
VT 71 =T E—ERDETOROFIRERH AD
YETEIIEITS

[News 12]
KB ARSI TIUZEWTUIEYFS 2T IEANN
JATTENBNTVV:

[News 13]
e S L e S C

[News 14]
BRD*Z/—=Z33§ 35 7= MEKBR S

[News 15]
YNy b S £ e S Y GAVA S
~ 7 DAERMEIERHSN DT

[News 16]
ETAT/—RICH T B R L L R

News 14




ASCO0O2013

American Society of Clinical Oncology 2013 Annual Meeting

-SRI AREBFREI BTN X7
T DR RZEITRDH LN 7= (Abstract # 1)

RTOG 08253 7:| S Wi I /APARIB I REI St SARERY AL FFHIRI T~
AT 7 EB AL TG RIIBHLN A H T

RTOG 0825: No survival benefit to adding bevacizumab to standard chemoradiation
for newly diagnosed glioblastoma
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A randomized phase Il study finds no overall survival improvement from the addition of
bevacizumab to standard first-line chemoradiation for glioblastoma. Patients who received
bevacizumab also experienced more side effects compared to those treated with chemoradiation
alone. The findings suggest that it should not be a part of first-line therapy for these patients with
glioblastoma.

This study was presented during the plenary session of the 49th Annual Meeting of the American
Society of Clinical Oncology.

Glioblastoma is the most common and most aggressive form of primary brain tumor. Bevacizumab,
an antibody that blocks the growth of tumor blood vessels, is currently used for patients with
recurrent glioblastoma. Despite a lack of clear evidence, bevacizumab has been used off-label as
first-line therapy in certain patients, in hopes of increasing the benefit to the patient.

"Unless we can identify a group of patients that clearly benefits from early use of bevacizumab, it
appears that it should not be used in the first-line setting," said Mark R. Gilbert, M.D., a professor of
neuro-oncology at the University of Texas M.D. Anderson Cancer Center in Houston, Texas.

"Bevacizumab remains an important part of our armory against glioblastoma, but in most situations
it should be reserved as a salvage regimen.”

In this multi-institutional clinical trial, 637 patients with newly diagnosed glioblastoma were
randomly assigned to treatment with chemoradiation (temozolomide and radiation) plus placebo or
chemoradiation plus bevacizumab. All patients had undergone surgery before starting
chemoradiation. Patients were allowed to cross over to the placebo group or continue bevacizumab
at the time of progression.

The median overall survival was not statistically different between the two groups (16.1 months with
placebo vs. 15.7 months with bevacizumab). The median progression-free survival was longer in
the bevacizumab group relative to the placebo group (10.7 months vs. 7.3 months), but the
difference did not reach the pre-set level of significance prescribed for this study. A subgroup
analysis based on molecular markers (MGMT methylation status and a nine-gene expression
signature) found no subgroup with improved survival using bevacizumab.

Overall, there were more side effects in the bevacizumab group, particularly low platelet counts,
blood clots and high blood pressure. However, Dr. Gilbert said that toxicity differences alone would
not have precluded the decision to use bevacizumab had the trial found a survival benefit.

"Bevacizumab received FDA approval for recurrent glioblastoma based on dramatic radiographic
activity in several phase Il trials. Now, two separate multinational randomized phase lll trials
demonstrate that bevacizumab modestly increases progression-free survival but not overall survival
for newly diagnosed patients. Although bevacizumab will clearly continue to have an important role
in the treatment of patients with glioblastoma, the timing of its use, the specific subpopulation of
patients that benefit the most, and the biological and clinical consequences of chronic VEGF
inhibition on glioma and normal cells within the central nervous system need to be clarified," said
Howard Fine, M.D., ASCO spokesperson and CNS tumors expert.

Researchers also assessed patients' quality of life, symptom burden and neurocognitive function,
which also favored the group of patients who received chemoradiation alone; the findings from
those analyses were presented in separate oral presentations at ASCO's 2013 Annual Meeting.
This study component revealed that patients in the bevacizumab arm had a greater increase of
symptom burden and more decline of neurocognitive function over time compared to patients in the

placebo arm. Molecular profiles of tumor samples collected on this study, as well as imaging scans,

are being examined to determine if there is any group of patients that could still benefit from
bevacizumab in the first-line setting.

This research was supported in part by the National Cancer Institute and Genentech.
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TEREDHPD-19UEFEnivolumablLEIT AT/ —2 RE 1T\ T wHih’
ANEREH T HIUHSTRINS:

Investigational anti-PD-1 antibody nivolumab shows strong anti-cancer activity in
patients with advanced melanoma

NivolumabDEHATE R HBRROFER L. SO 71 RIERE IR ES L & B R
FRIAD D DL AT U/ SEIT AT/ — < BHICB O THEAERRLCER I TEH TS
LTUHSTRIN S, IEF AR NRBLUSE G T RIEIL, COXBETICEIT5BED
FIREEEDOT — IR UERI S E L. SBDRITAIIEWT, 107TADBHH
5°NEALSEED nivolumab THERXIN~, 2 TDREHBEDIZES G IEHFILH
LT B BALL T -—25%I 23812 3B EDIEEL Y. 63%IL 2B b
DERENH>1-0 T, 107AF 33A(31%) ITH N THEH S 30%2 L4,
WETNORETEEN RO, HE 2FEFEIL 43% Th-7-c & TORET
DEEFHMFRIEIL 16.840 8 Tho7-; TOHRDERAR CRIRIN-AETIL
2030 B Th-7-. SBIIMBEERT —7 THH4%, #ERIITEETHY. 2EEHH
FIABI I T IRIAARRBINS AT/ — 2 BERETROLNLNER D720 THLOEE
REMERTLENERRVIRAEEITP ThHb, COMERERIIE 498 American
Society of Clinical OncologysF- R &4 THEIMN /=,

Long-term follow-up results from an expanded phase | study indicate that nivolumab produces long-
lasting responses in patients with stage IV melanoma. Historical response rates to immunotherapy drugs
in advanced melanoma are five to 10 percent, but 30 percent of patients experienced tumor shrinkage in
this study.

This research was presented at the 49th Annual Meeting of the American Society of Clinical Oncology.

Nivolumab targets the PD-1 receptor, an immune system gatekeeper or "checkpoint” on the surface of T-
cells, releasing the brakes on the immune system and boosting its ability to fight off cancer. This study
affirms immunotherapy as an important treatment approach for melanoma.

"I think nivolumab is a real breakthrough drug for patients with metastatic melanoma, and probably for
other diseases, t00," said lead author Mario Sznol, M.D., a professor of medical oncology at the Yale
Cancer Center in New Haven, Connecticut, USA. "The high level of activity observed with this drug
opens up a number of avenues for future research to understand and challenge the ways tumors evade
the immune system. We're very excited that there is potential for even more activity in combination with
other drugs.”

In this study, 107 patients were treated with five different doses of nivolumab. All patients had disease
that worsened despite prior standard systemic therapies — 25 percent had three or more prior therapies
and 63 percent had two or more. Overall, 33 out of 107 (31 percent) of patients experienced tumor
shrinkage of at least 30 percent and responses were seen at all doses. The estimate for survival at two
years was 43 percent. The median overall survival across all doses was 16.8 months; 20.3 months for
the dose chosen for study in subsequent clinical trials. While this is an early-phase study, and the results
cannot be directly compared to those with other drugs, the results are striking, with median overall
survival exceeding that seen with the most recently approved melanoma drugs.

"Results confirm that 'revving' up the immune system is a powerful approach in shrinking melanoma.
Melanoma patients are living longer and better with these new treatments. Truly remarkable," said Lynn
Schuchter, M.D., ASCO spokesperson and melanoma expert.

"While this was not a randomized clinical trial, it had a considerable number of patients and the durability
of responses is a sign of very promising clinical activity," said Dr. Sznol. Another reassuring point,
according to Dr. Sznol, is that patients in this clinical trial are representative of typical patients with
advanced melanoma — the investigators did not select for the very best patients. Randomized phase Il
trials have been initiated to confirm these findings.

More research is needed to identify molecular markers that can help predict which patients are most
likely to benefit from nivolumab. One potential marker is the protein PD-L1 on the surface of tumor cells,
which is being studied in several other clinical trials.

This research was supported by Bristol-Myers Squibb.
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