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Delaying androgen deprivation therapy until onset of symptoms may be safe for men
with prostate cancer relapse detected by PSA testing
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According to a large, population-based observational study of men who had a PSA-only based relapse
after prostate surgery or radiation therapy, delaying androgen deprivation therapy (ADT) until the onset of
symptoms or appearance of cancer on a scan does not substantially compromise long-term survival. The
findings suggest that it may be safe to postpone ADT, reducing and/or delaying treatment-related side
effects and costs.

"Rising PSA levels trigger a lot of anxiety, and many men want to start treatment as soon as possible,"
said lead study author Xabier Garcia-Albeniz, M.D., a research associate at Harvard University School of
Public Health in Boston, MA. "These findings suggest that there may be no need to rush to ADT. If our
results are confirmed in randomized trials, patients could feel more comfortable waiting until they develop
symptoms or signs of cancer that are seen on a scan, before initiating ADT."

The current study provides novel data on patients with so-called "PSA relapse,” where PSA levels are
increased but patients have no symptoms, and there is no evidence of a tumor on a CT or bone scan.
There are no standard guidelines for timing of ADT initiation in such patients.

The study analyzed national prospective registry data (CaPSURE: Cancer of the Prostate Strategic
Urologic Research Endeavor, based at the University of California, San Francisco) on over 14,000
patients, 2,012 of whom had a PSA relapse after radical prostatectomy or radiation therapy with curative
intention. Patients were assigned to the "immediate” strategy if they received ADT within three months of
PSA relapse. They were assigned to the "deferred” strategy if they started ADT at least two years after
the PSA relapse, or when they presented with metastasis, symptoms, or a short PSA doubling time.

In the current observational study, the median time from primary treatment to PSA relapse was 27
months. After a relapse, patients were followed for a median period of 41 months. The estimated
five-year overall survival was similar between the two ADT timing strategies: 87.2 percent for deferred
ADT vs. 85.1 percent for immediate ADT, suggesting that there was little or no survival benefit of
immediate ADT initiation compared with deferred initiation. As this was an observational study, the
authors cannot exclude the possibility that some unmeasured characteristics affecting survival (e.g.,
healthy behavior, diet, blood pressure) were different among compared groups and, despite the best
possible statistical adjustment, the true difference between the compared strategies might differ from the
one reported.

In practice, deferred initiation could help delay ADT by two or more years for some men, according to the
authors, offering men substantially better quality of life by avoiding common and often debilitating side
effects — sexual dysfunction, osteoporosis and risk of bone fracture, hot flashes, decreased mental
sharpness, fatigue, loss of muscle mass, increased cholesterol, weight gain, and depression. Some of
those side effects may become more severe the longer a patient is on ADT.

"Hormone therapy is one of the oldest, most common and most effective treatment approaches in
prostate cancer, and these findings will influence the treatment of thousands of patients worldwide," said
Peter P. Yu, M.D., FASCO, ASCO President-Elect. "This study is also a great example of how less
aggressive treatment can sometimes offer patients optimal outcomes while sparing them from side
effects that impair their quality of life."

This research was supported in part by the National Institutes of Health (P01-CA134294), ASISA, SEOM
(Sociedad Espariola de Oncologia Médica) and an independent educational grant from Abbott.
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New EGFR inhibitor shows promising activity in treatment-resistant non-small cell lung
cancer
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Findings from a phase | study of a new mutant selective EGFR tyrosine kinase inhibitor (TKI), AZD9291,
point to a promising new treatment option for patients with advanced, EGFR mutant, non-small cell lung
cancer (NSCLC) that is resistant to standard EGFR inhibitors according to researcher presented at the
American Society of Clinical Oncology's 50th Annual Meeting. Roughly 50 percent of patients
experienced tumor shrinkage, and the drug worked particularly well in patients with the T790M mutation
(detected in 60 percent of patients), which causes the most common form of EGFR therapy resistance.

"There is currently no standard treatment for patients with lung cancer who experience disease
progression after initial therapy with an EGFR kinase inhibitor," said lead study author Pasi A. Janne,
M.D., Ph.D., a professor of medicine at Dana-Farber Cancer Institute and Harvard Medical School in
Boston, MA. "Although it is still a bit early, our study suggests that AZD9291 may offer an effective new
therapy option for these patients, without the skin side effects we typically see with existing EGFR
inhibitors."

EGFR mutations are found in 10-15 percent of Caucasian patients and about 40 percent of Asian
patients with NSCLC. Many of these patients initially respond well to approved EGFR inhibitors erlotinib
and afatinib, but all ultimately become resistant to this therapy — generally within 10 to 14 months. Many
patients become resistant to EGFR inhibitors through the development of another mutation, the T790M
mutation. The only therapy that is somewhat effective in patients with the T790M mutation is a
combination of two EGFR inhibitors (afatinib and cetuximab), but it is very toxic.

In this study, 199 patients with advanced NSCLC harboring EGFR mutations, whose disease progressed
after one or more standard EGFR therapies, received different doses of AZD9291. Responses were
observed at all dose levels and in all subgroups of patients, including those with brain metastasis.

Overall, 51 percent of patients experienced tumor shrinkage. Among the 89 patients with a confirmed
T790M mutation, 64 percent responded to AZD9291, vs. 23 percent of T790M-negative patients. The
responses were still ongoing in nearly all patients at data cut-off, with the longest response lasting more
than eight months.

Longer follow up is needed to determine if this therapy prolongs overall survival. Given that these data
show that AZD9291 is working more effectively for patients with the T790M mutation, future studies of
this drug will be limited to this subgroup of patients, according to the researchers.

Importantly, AZD9291 selectively targets EGFR in tumors and appears to cause fewer skin toxicities than
approved EGFR TKiIs. While existing drugs block both the mutant EGFR in the tumor and the normal
EGFR in the skin (and other organs), which often leads to debilitating skin rash or acne, AZD9291 acts
mostly on the mutant EGFR in a tumor.

"The reduced skin toxicity seen with AZD9291 heralds greater precision in targeting cancer mutations
and sparing healthy tissues which retain normal germ line EGFR status," said Peter P. Yu, M.D., FASCO,
ASCO President-Elect.

This research was supported by Astra Zeneca.
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New treatment option for patients with recurrent pigmented villonodular synovitis
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According to early results from a phase | study presented at ASCO's 2014 Annual Meeting, a new
targeted drug, PLX3397, appears remarkably active against pigmented villonodular synovitis (PVNS), a
rare neoplastic joint disorder. The study evaluated patients whose disease had progressed despite all
other available therapies. More than three-quarters (79 percent) of the evaluable patients responded to
the treatment, having a mean 61 percent reduction in tumor volume and rapid and substantial
improvements in symptoms.

"These results are a shining example of how patients can experience a meaningful clinical benefit when
we are able to match the right treatment with the right target," said lead author William D. Tap, M.D., Chief
of the Sarcoma Medical Oncology Service at Memorial Sloan-Kettering Cancer Center in New York, NY.

"PLX3397 seemed to have a tremendous impact on the joint-destructive disease process as patients
often reported a marked decrease in swelling and pain even very early in their treatment course."

PVNS is a type of rare, often locally aggressive, musculoskeletal neoplasm that arises from the soft
tissues of joints and tendons. In these patients, tumors form in the joint cavity, leading to gradual
destruction of the joint and debilitating symptoms. Although it is characterized by an overgrowth of
abnormal cells, PVNS is not referred to as a cancer per se, because it usually does not spread to other
parts of the body. PVNS typically affects the hip or knee, and tends to occur in younger persons.
Symptoms include joint swelling, pain, and reduced mobility.

While most patients are well managed with surgery, in some patients the disease comes back,
necessitating additional surgery often requiring a joint replacement, and eventually advances to the point
where it is no longer operable. PLX3397 may be an effective new therapy option for such patients.

PLX3397 is a novel oral tyrosine kinase inhibitor that blocks several molecular targets including the
colony stimulating factor 1 (CSF1) receptor. In PVNS, a genetic abnormality causes the neoplastic cells
to overproduce CSF1. This recruits CSF1 receptor-bearing immune cells that fill and destroy the joint.
Therefore, PLX3397 blocks molecular pathways of the genetic abnormality that drives PVNS. This may
slow the destruction of the joint and also reduce the inflammation that accompanies the disease process.

Results from the first 23 patients treated on this single-arm, phase | study are being reported. The
patients had advanced PVNS with tumors in the knees, ankles, feet, or elbows. Most of the patients have
undergone multiple surgeries and some have received prior treatment with radiation and/or with other
systemic targeted treatments such as imatinib or nilotinib. The patients remained on the study until
disease progression or inability to tolerate the drug.

Eleven out of 14 (79 percent) evaluable patients had tumor shrinkage sufficient to qualify as responders,
and the disease was stable in the other three patients. Patients had substantial improvements in overall
joint functionality, as well as decreased pain and stiffness. The drug was well tolerated. The most
common treatment-related side effects were hair color changes, fatigue, nausea, swelling around the
eyes, abnormal taste, diarrhea, vomiting, and decreased appetite.

"While it's still early, this study offers an exciting glimpse of the payoff of the precision medicine era, even
for rare diseases like PVNS," said Clifford A. Hudis, M.D., FACP, ASCO President. "The research shows
what's possible when we unravel the molecular drivers of a disease and identify a drug that directly
targets these defects.”

This research was supported by Plexxikon Inc.
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Obesity substantially increases breast cancer mortality only in women with
pre-menopausal ER+ disease
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A new study of 80,000 women with early breast cancer in 70 clinical trials finds that obesity is associated
with a 34 percent higher risk of breast cancer-related death only among the 20,000 pre-menopausal
women with estrogen receptor (ER)-positive disease. Obesity had little effect in post-menopausal
ER-positive disease or in ER-negative disease.

"Obesity substantially increases blood estrogen levels only in post-menopausal women, so we were
surprised to find that obesity adversely impacted outcomes only in pre-menopausal women," said

Hongchao Pan, Ph.D., a researcher at the University of Oxford in the United Kingdom. Dr. Pan continued:

"This means we don't understand the main biological mechanisms by which obesity affects prognosis."

This Early Breast Cancer Trialists' Collaborative Group (EBCTCG) study compared records from women
who received the same treatment in the same clinical trial. Body-mass index (BMI) was used to define
normal weight, overweight, and obesity (20-25, 25-30 and 230 kg/m?). To assess the independent effects
of BMI on prognosis, the researchers adjusted the findings for tumor characteristics such as size and
nodal spread, and for any differences in treatment.

Among the 20,000 pre-menopausal patients with ER-positive disease, the breast cancer mortality rate
was one-third higher in obese women than in women of normal weight. This would, for example, change
a 10-year breast cancer mortality risk of 15 percent into a 10-year risk of 20 percent.

In contrast, obesity had little effect on breast cancer outcome either among the 40,000 post-menopausal
women with ER-positive disease or among the 20,000 with ER-negative disease.

"This study is part of the growing body of evidence showing that patients who are obese generally fare
worse with cancer— in this case, younger women with breast cancer," explained Clifford A. Hudis, M.D.,
FACP, ASCO President. "With some two-thirds of our nation's adult population now obese or overweight,
there's simply no avoiding obesity as a complicating factor in cancer care. ASCO is working to support
physicians and patients in addressing this challenge, and we urge researchers to examine new strategies
for reducing obesity's cancer-related toll."

The study was funded by Cancer Research UK, the MRC and the British Heart Foundation.
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Combination immunotherapy with ipilimumab and nivolumab achieves long-term
survival for patients with advanced melanoma
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Long-term follow-up results from an expanded phase | study show that concurrent treatment with ipilimumab and
nivolumab produces an unprecedented median survival of roughly three and a half years (40 months) for patients with
advanced melanoma. In the study, the combination treatment nearly doubled the median overall survival found in previous
studies of either agent alone.

"Just a few years ago, median survival for patients diagnosed with advanced melanoma was as little as a year or less, and
only approximately 20-25 percent survived two years, so it's truly remarkable that we're seeing a median survival over
three years in this trial. Even in the latest era of targeted and immunotherapy agents, the median survival is on average
only about 16-18 months with any new treatment alone," said lead study author Mario Sznol, M.D., a professor of medical
oncology at Yale School of Medicine in New Haven, CT. "While we're encouraged by what we're seeing with the use of
these two drugs together, this trial was small, so a randomized phase |l trial will be important to validate our initial results."

Nivolumab and ipilimumab are antibody drugs that target and block two different "gatekeepers" or checkpoints (PD-1 and
CTLA-4, respectively) on T cells, disarming the tumor's defense against the immune system and boosting the immune
system's ability to fight melanoma. Ipilimumab is FDA-approved for the treatment of metastatic melanoma. Lasting
antitumor effects have been observed with nivolumab as a single-agent therapy.

In the study, 94 patients with inoperable stage Ill or IV melanoma who had undergone up to three prior systemic therapies
received concurrent treatment with ipilimumab and nivolumab. Approximately 53 percent of patients had very advanced
disease (stage M1c), and 55 percent had no prior systemic treatments.

Long-term follow-up data on the 53 patients enrolled in the initial four concurrent dosing cohorts are being reported. Those
patients received ipilimumab and nivolumab every three weeks for four cycles, followed by nivolumab alone every three
weeks for four cycles. At week 24, patients who did not have disease progression or severe side effects could continue
nivolumab plus ipilimumab every 12 weeks for eight cycles.

Overall, 22 out of 53 patients (41 percent) responded to the treatment, and nine (17 percent) had complete remissions.
Tumor shrinkage was rapid and extensive — 42 percent of the patients had a greater than 80 percent tumor reduction by
week 36 — and the responses were durable, with 18 of 22 responses (82 percent) ongoing at time of analysis. Across
doses, the one-year and two-year median overall survival rates were 85 percent and 79 percent, respectively, and the
median survival duration was 39.7 months. (At the nivolumab 1 mg/kg and ipilimumab 3 mg/kg dose being tested in an
ongoing phase II/ll trial, one- and two-year overall survival rates were 94 and 88 percent, respectively). The rate of side
effects related to induction of immune reactivity against normal tissues was higher than previously observed for either
single agent, but side effects were manageable and reversible in aimost all patients.

Clinical responses were seen regardless of tumor BRAF mutation status or PD-L1 status, and across all dose levels.
According to the authors, the activity of the combination in the PD-L1 negative subgroup was higher than observed in prior
trials of nivolumab alone, and therefore supports the observation that the combination is more effective than nivolumab by
itself. In addition, the authors stated, if the activity is validated in the phase Il trial, patients with melanomas that test
positive for a BRAF mutation would have an even more effective immunotherapy option in addition to targeted therapy for
treatment of their disease.

Researchers will continue following patients in all cohorts of this study, including a separate cohort of 41 patients who
received the combination treatment every three weeks for four cycles, followed by nivolumab alone every two weeks for up
to two years. A separate, ongoing phase Il study comparing nivolumab plus ipilimumab versus nivolumab or ipilimumab
alone, and a phase Il randomized study comparing nivolumab plus ipilimumab to ipilimumab alone, completed accrual;
findings have not yet been reported.

"Anti CTLA-4 and anti PD1 single-agent therapies for metastatic melanoma have made significant contributions in recent
years. This study combines the two checkpoint inhibitors concurrently in efforts to improve clinical outcomes further," said
Steven O'Day, M.D., ASCO Expert. "This update on the initial group of 53 patients treated with ipilimumab and nivolumab
confirm continued excitement, with remarkable clinical benefit and longer survival than we've typically seen. Phase |ll trials
will be necessary to determine the benefit of combination checkpoint therapy versus sequential single-agent therapy and
delineate the price of additional toxicities."

This research was supported by Bristol-Myers Squibb and Ono Pharmaceutical.
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Adjuvant exemestane beats tamoxifen when combined with ovarian function
suppression in hormone-sensitive, early-stage breast cancer
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The aromatase inhibitor exemestane more effectively prevents breast cancer recurrences than tamoxifen, when given with
ovarian function suppression (OFS), in premenopausal women with hormone receptor-positive, early breast cancer
according a Late Breaking Clinical Trial presentation session at the 50th Annual Meeting of the American Society of Clinical
Oncology.

The landmark study was a joint analysis of two-phase |l trials, TEXT and SOFT. In the study, exemestane plus OFS
reduced the relative risk of women developing a subsequent invasive cancer by 28 percent, and specifically reduced the
relative risk of breast cancer recurrence by 34 percent, compared with tamoxifen plus OFS.

"For years, tamoxifen has been the standard hormone therapy for preventing breast cancer recurrences in young women
with hormone-sensitive disease. These results confirm that exemestane with ovarian function suppression constitutes a
valid alternative," said lead study author Olivia Pagani, M.D., clinical director of the Breast Unit at the Oncology Institute of
Southern Switzerland in Bellinzona, Switzerland. "Our findings indicate that exemestane is better than tamoxifen, when
given with ovarian function suppression, but longer follow up of these young women will be important to assess survival,
and any long-term side effects and fertility."

The TEXT and SOFT trials were led by the International Breast Cancer Study Group (IBCSG) in collaboration with the
Breast International Group (BIG) and the North American Breast Cancer Group (NABCG) as a successful, worldwide
collaboration spanning 27 countries and six continents.

The joint analysis of TEXT and SOFT is the largest study worldwide evaluating adjuvant aromatase inhibitor therapy with
OFS in young women with breast cancer, and the first to demonstrate the value of such therapy in women with hormone
receptor-positive cancer. Aromatase inhibitors have primarily been used in postmenopausal women, because their use
requires that women have a low level of estrogen. In the TEXT and SOFT trials, ovarian function suppression was used in
premenopausal women to emulate the low estrogen levels that naturally occur in menopause.

The standard adjuvant endocrine therapy for premenopausal women is currently five years of tamoxifen. In some countries,
physicians recommend adding OFS to tamoxifen in high-risk younger women. The SOFT trial also addresses the impact of
adding OFS to tamoxifen, and the results will be available in late 2014. The joint analysis of the TEXT and SOFT trials
studied the outcomes of 4,690 women, whose average age was 43 years, who were randomized to receive exemestane
plus OFS or tamoxifen plus OFS for five years. OFS was achieved through treatment with the drug triptorelin, surgical
oophorectomy, or ovarian irradiation. Some women also received adjuvant chemotherapy, as decided with their physician.

The cancer-free survival at five years was 91.1 percent in the exemestane plus OFS group, versus 87.3 percent in the
tamoxifen plus OFS group, which was a 28 percent relative reduction in risk. There was a 34 percent relative reduction in
breast cancer recurrence risk in the exemestane plus OFS group compared to the tamoxifen plus OFS group and a 22
percent relative reduction in metastasis risk. The five-year overall survival rates were high in both groups — 95.9 percent in
the exemestane plus OFS group and 96.9 percent in the tamoxifen plus OFS group. Longer follow-up is needed to
accurately assess the impact of the two treatments on long-term survival.

The side effects were similar to those reported in previous studies comparing adjuvant aromatase inhibitors and tamoxifen
in postmenopausal women, and differed depending on the agent. Despite the side effects, only 14 percent of TEXT and
SOFT participants completely stopped the protocol-assigned treatments early — an adherence rate that is higher than what
is seen in everyday practice. Dr. Pagani stated that this high compliance rate is important information for doctors who wish
to propose this treatment to their patients.

The TEXT and SOFT trials were conducted at the same time and in the same general population — premenopausal
women with hormone receptor-positive early breast cancer. The original plan was to analyze each trial separately as well
as jointly, given the common treatment groups of exemestane plus OFS and tamoxifen plus OFS in both trials. However,
by combining the trials in a joint analysis, the results could be presented earlier, giving physicians and patients the possible
benefit of acting on the results sooner.

ASCO Perspective: "Young women with breast cancer have long needed additional treatment options after surgery, and
now they may have one," said ASCO president Clifford A. Hudis, M.D., FACP. "Tamoxifen has been a gold standard for
decades and has significant benefits. Now, with ovarian suppression, aromatase inhibitors are an option offering a further
reduction in the risk of recurrence."

This research was supported in part by Pfizer, Ipsen, the International Breast Cancer Study Group, and the National
Cancer Institute, National Institutes of Health.
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Addition of docetaxel to initial hormone therapy substantially improves survival in men
with metastatic, hormone-sensitive prostate cancer
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Findings from a phase IlI study, E3805, indicate that adding the chemotherapy drug docetaxel to
standard hormone therapy extends survival for men with newly diagnosed hormone-sensitive prostate
cancer by roughly 10 months. The survival benefit is even greater for the subset of men with high-extent
disease.

"Hormone therapy has been a standard treatment for prostate cancer since the 1950s," said lead study
author Christopher Sweeney, MBBS, medical oncologist at the Lank Center of Genitourinary Oncology at
the Dana-Farber Cancer Institute in Boston, MA. “This is the first study to identify a strategy that prolongs
survival in newly diagnosed metastatic prostate cancer. The benefit is substantial and warrants this being
a new standard treatment for men who have high-extent disease and are fit for chemotherapy."

Androgen hormones fuel prostate cancer growth. Hormonal therapy — also called androgen deprivation
therapy (ADT) — alone is the standard first-line treatment for hormone-sensitive prostate cancer. Although
ADT is effective, the disease eventually becomes resistant to the therapy in most patients.
Chemotherapy is typically initiated only after the disease progresses despite ADT.

In this National Cancer Institute-led study, 790 men with newly diagnosed metastatic prostate cancer
were randomly assigned to receive either ADT alone or ADT with docetaxel over a period of 18 weeks.
Approximately two-thirds of patients had high-extent disease, meaning that the cancer had spread to
major organs and/or the patient had bone metastases. When the disease worsened, 45 patients in the
ADT plus docetaxel group received additional docetaxel. In the ADT only group, 123 patients received
docetaxel at disease progression.

At a median follow-up of 29 months, there were 136 deaths in the ADT-alone group vs. 101 in the ADT
plus docetaxel group. The median overall survival was 44 months in the ADT group and 57.6 months in
the ADT plus docetaxel group. The relative improvement in median overall survival was even larger
among the 520 patients with high-extent disease (32.2 months vs. 49.2 months). The median overall
survival for the subset with low-extent disease takes longer to reach as these patients respond better to
ADT, and the median survival has not yet been reached.

Docetaxel also delayed disease progression, assessed by either PSA rise or appearance of new
metastases or symptom worsening. At one year, the proportion of patients with PSA levels less than 0.2
ng/mL was 11.7 percent in the ADT group vs. 22.7 percent in the ADT plus docetaxel group. The median
time to clinical progression was 19.8 months in the ADT group vs. 32.7 months in the ADT plus docetaxel
group.

This new treatment paradigm will entail earlier, multidisciplinary care involving the collaboration of both
urologists and oncologists, who both commonly treat men with prostate cancer, Dr. Sweeney said.
Follow-up of patients will continue to assess survival benefits for patients with low-extent disease.
Quality-of-life data from this study will be analyzed and reported at a later time.

"These results demonstrate how we can use 'old tools' in new, more powerful ways to improve and
extend patients' lives," said ASCO president Clifford A. Hudis, MD, FACP. "This study is also a powerful
testimony to the importance of National Cancer Institute-led research, as both of these drugs are
available in generic form today and this research might have otherwise not been pursued.”

This research was supported by the National Cancer Institute, National Institutes of Health.
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Bevacizumab plus chemotherapy and cetuximab plus chemotherapy provide similar
survival benefits in metastatic colorectal cancer
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Results from a large phase Ill study demonstrate that four common first-line treatment regimens — bevacizumab plus
chemotherapy and cetuximab plus chemotherapy — are equally effective for patients with metastatic colorectal cancer and
no KRAS mutations. In the study, the median overall survival was roughly 29 months with either approach. The data also
suggest that either FOLFOX (oxaliplatin/5-fluorouracil/leucovorin) or FOLFIRI (irinotecan/5-fluorouracil/leucovorin)
chemotherapy regimens are acceptable in combination with either of the two targeted drugs.

"About 75 percent of patients with metastatic colorectal cancer in the United States initially receive bevacizumab-based
therapy, although we know that cetuximab-based therapy is also a good option for a subset of patients," said lead author
Alan P. Venook, M.D., the Madden Family Distinguished Professor of Medical Oncology and Translational Research at the
University of California in San Francisco, CA. "Our findings clearly show that the two antibodies — with either FOLFOX or
FOLFIRI — are both acceptable, and similarly effective. This should reassure doctors and patients facing decisions about
treatment selection.”

Each year, about 50,000 Americans are diagnosed with metastatic colorectal cancer. Targeted therapies have played a key
part in extending survival for patients with metastatic colorectal cancer, from 10 months 20 years ago to the nearly 2.5

years seen in this study. Bevacizumab targets VEGF, blocking the development of blood vessels that tumors need to grow,

while cetuximab targets EGFR, a protein involved in cancer growth and spread. Bevacizumab with FOLFOX is widely used
in the United States, while cetuximab-based regimens tend to be used more frequently in Europe.

In the study, 1,137 patients with untreated metastatic colorectal cancer were randomly assigned to receive bevacizumab
plus chemotherapy or cetuximab plus chemotherapy. The selection of chemotherapy was based on physician preference
(26.6 percent received FOLFIRI, 73.4 percent FOLFOX). The median follow-up was 24 months.

There were no significant differences in either overall or progression-free survival between the treatment groups. In the
bevacizumab plus chemotherapy group, the overall and progression-free survival were 29 months and 10.8 months,
respectively, and 29.9 months and 10.4 months respectively in the cetuximab plus chemotherapy group.

No new treatment side effects were detected in this study. Common side effects of bevacizumab are high blood pressure,
headache, mouth sores, nosebleed, diarrhea, bleeding from the rectum, loss of appetite, fatigue, and weakness, and the
most common side effects of cetuximab are acne-like rash, itching, changes in fingernails and toenails, infections, fatigue,

and low blood electrolyte levels. Costs of bevacizumab and cetuximab are comparable but side effects are slightly different.

FOLFIRI and FOLFOX also differ in side effects — FOLIFIRI causes more hair loss and diarrhea but FOLFOX causes
neuropathy that often necessitates stopping treatment. Updated analyses show that the overall quality of life for patients on
either of the antibodies is similar.

Dr. Venook remarked that this kind of head-to-head comparative clinical trial comparing two agents from different
companies with similar indications probably would not have been possible without the nation's investment in clinical trials
led by the National Cancer Institute. "This study shows that we are still doing good, important work, even in the era of
reduced funding for cooperative groups," he said.Forthcoming analyses from this study will explore benefits of these
approaches in different subsets of patients. Genomic profiling will be conducted to identify potential prognostic markers,
which might be helpful in selecting optimal treatments for individual patients in the future.

ASCO Perspective: "With this finding, oncologists and patients have more ways to personalize cancer treatment," said
ASCO president Clifford A. Hudis, M.D., FACP. "They can be reassured that two widely used regimens offer good and
equivalent survival.”

This research was supported in part by the National Cancer Institute, National Institutes of Health; Imclone; Roche;
Genentech; BMS; and Eli Lilly.
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Second-line treatment with ramucirumab plus standard docetaxel extends survival in
advanced non-small cell lung cancer
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Findings from the REVEL phase Il study of patients with stage IV non-small cell lung cancer (NSCLC)
indicate that a combination of a new anti-angiogenesis drug, ramucirumab, and standard docetaxel
chemotherapy extends overall survival for patients who have a relapse after initial treatment compared to
docetaxel plus placebo. The median overall survival was 10.5 months in the ramucirumab arm compared
to 9.1 months in the placebo arm. The late breaking study was presented at ASCO's 2014 Annual
Meeting.

This phase Il clinical trial marks the first time in a decade that a survival benefit has been achieved in
second-line therapy for patients with advanced non-small cell lung cancer.

"This is the first treatment in approximately a decade to improve the outcome of patients in the second-line
setting," said lead study author Maurice Pérol, M.D., Head of Thoracic Oncology at Cancer Research
Center of Lyon in France. "The survival improvement is significant because patients with advanced
NSCLC typically have a very short survival time following second-line therapy."

Ramucirumab is a monoclonal antibody that specifically targets VEGF receptor 2, blocking growth of new
blood vessels in the tumor. No other approved anti-angiogenesis drugs are available in the second-line
setting for advanced NSCLC, and currently ramucirumab is approved only for advanced gastric cancer
treatment.There is a large unmet medical need in the second-line treatment of advanced NSCLC, as all
patients eventually experience a relapse following initial therapy. Approved second-line therapies for
advanced NSCLC include docetaxel, erlotinib, and pemetrexed (for non-squamous NSCLC only), though
clinical outcomes remain poor, with tumor shrinkage rates around 10 percent and median overall survival
ranging between seven and nine months.

In the study, 1,253 patients with stage IV NSCLC (26 percent had the squamous subtype) that had
progressed despite standard platinum-based therapy were randomly assigned to treatment with
ramucirumab plus docetaxel or placebo plus docetaxel.

The addition of ramucirumab improved the efficacy of second-line docetaxel therapy — 22.9 percent of
patients experienced tumor shrinkage in the ramucirumab arm compared to 13.6 percent in the placebo
arm. The median overall and progression-free survival periods were 10.5 and 4.5 months in the
ramucirumab plus docetaxel arm vs. 9.1 and 3 months in the placebo plus docetaxel arm, respectively.
The survival benefits were consistent in the major subgroups of patients, including squamous and

non-squamous subtypes, suggesting that this therapy could be suitable for all major subtypes of NSCLC.

The safety profile was as expected for an anti-VEGFR agent in combination with docetaxel, with no
increase in the rate of pulmonary hemorrhage.

"This study expands the treatment options for patients with recurrent or refractory non-small cell lung
cancer," said Gregory A. Masters, M.D., ASCO Expert. "Ramucirumab is an effective targeted agent
when added to chemotherapy, with low toxicity. This will be a significant benefit to those patients whose
cancer progresses following initial chemotherapy.”

This research was supported by ImClone, a wholly owned subsidiary of Eli Lilly.
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Ibrutinib delays disease progression and extends survival for patients with resistant or
relapsed chronic lymphocytic leukemia
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Early findings from the phase Il RESONATE study indicate that ibrutinib yields lasting tumor responses
and marked improvement in survival over standard ofatumumab for patients with relapsed chronic
lymphocytic leukemia (CLL). This is the first time an oral drug has demonstrated a survival improvement
over standard therapy in relapsed CLL. Just as important, the therapy was well tolerated by patients,
causing few serious side effects.

CLL is the most common form of leukemia in adults. The standard treatment for CLL is
chemo-immunotherapy, a combination of intensive chemotherapy and an antibody such as rituximab.
However, elderly patients, who account for the majority of patients with CLL, often cannot tolerate
intensive chemotherapy. Ofatumumab is an alternative option for such patients, but studies have shown it
is much less effective than intensive chemotherapy.

"With ibrutinib, about 80 percent of patients were still in remission at one year, twice as many as we would
expect with standard therapy,” said lead study author John Byrd, MD, a professor of medicine at The
Ohio State University Comprehensive Cancer Center in Columbus, Ohio. "Although the follow-up was
short in this study, the data definitely support the use of ibrutinib before anything else in this setting.”

In the study, 391 patients with relapsed or refractory CLL or small lymphocytic lymphoma that had
progressed after two or more prior therapies were randomly assigned to treatment with ofatumumab or
ibrutinib. The median patient age was 67 years, and 40 percent were older than 70 years.

At a median follow-up of 9.4 months, the response rates were dramatically higher in the ibrutinib arm
compared to the ofatumumab arm (42 percent vs. 4 percent). An additional 20 percent of patients treated
with ibrutinib had a partial response with persistent lymphocytosis. Ibrutinib was associated with an 80
percent lower risk of disease progression and a 57 percent lower risk of dying compared to ofatumumab;
the median progression-free and overall survival have not been reached. Ibrutinib had similarly high
activity in two very high-risk groups of patients (17p deletions and purine analog refractory).

Based on these striking early results, patients in the ofatumumab arm were offered the opportunity to
cross over to the ibrutinib arm, and patient follow-up continues. According to the researchers, the median
overall survival is expected to be in the range of several years.

Overall, both ibrutinib and ofatumumab were well tolerated. Diarrhea, minor bleeding, and atrial fibrillation
were more common in the ibrutinib arm, whereas peripheral neuropathy was more common in the
ofatumumab arm. This study alleviated concerns about kidney problems that were raised in the phase Il
ibrutinib study.

"This phase Ill study in relapsed refractory chronic lymphocytic leukemia confirms that ibrutinib,
administered orally, has significant efficacy and is well-tolerated," said Olatoyosi Odenike, MD, ASCO
Expert. "These results provide a compelling new treatment option for patients with chronic lymphocytic
leukemia, including older adults with this disease, and will significantly change practice.”

This research was supported by Pharmacyclics.
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Adding goserelin to standard chemotherapy helps preserve fertility among women
undergoing chemotherapy for breast cancer
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New phase IIl study presented in a Late Breaking Clinical Trial session at the 50th Annual Meeting of the American Society
of Clinical Oncology demonstrates that hormone therapy with goserelin dramatically reduces the risk of
chemotherapy-associated premature ovarian failure among women with early-stage hormone receptor-negative breast
cancer. Women who received the additional therapy were more likely to conceive following cancer treatment, and even
had improved survival.

New findings from a federally funded phase IlI clinical trial, S0230/POEMS, indicate that adding a hormone suppressing
drug called goserelin to standard chemotherapy may be an effective method of preserving fertility among women with
early-stage hormone receptor-negative breast cancer. In the study, women who received goserelin along with
chemotherapy were 64 percent less likely to develop premature ovarian failure compared to women who received
chemotherapy alone, and they were more likely to have successful pregnancies. Survival was also improved among
women in the goserelin arm: women were 50 percent more likely to be alive four years after starting chemotherapy
compared to those in the standard arm.

"Preserving fertility is a common and important concern among younger women diagnosed with cancer, and these findings
offer a simple, new option for women with breast cancer, or possibly other cancers," said lead study author Halle Moore,
MD, a staff physician at Cleveland Clinic in Cleveland, OH. "Goserelin appears to be not only highly safe but also effective,
as it increased the odds of becoming pregnant and delivering a healthy baby following chemotherapy.”

Ovarian failure (OF) — defined in this study as cessation of menstrual periods and postmenopausal levels of
follicle-stimulating hormone (FSH) — is a common side effect of chemotherapy. OF risk depends on the type and dose of
chemotherapy as well as patient age and perhaps ovarian cycling at the time of chemotherapy.

Goserelin and similar luteinizing hormone-releasing hormone (LHRH) analogs temporarily shut down ovarian function,
essentially putting the patient into a postmenopausal state. It is speculated that this protects follicles from chemotherapy
damage. These medications are widely used to control ovulation timing for infertility procedures, such as in vitro fertilization.
LHRH drugs are also widely used as hormonal therapies to treat advanced prostate and breast cancer.

In this study, 257 premenopausal women with stage I-IIIA hormone receptor-negative breast cancer were randomized to
treatment with cyclophosphamide-containing chemotherapy alone (standard arm) or chemotherapy plus goserelin.
Goserelin was given as monthly injections starting one week before the first dose of chemotherapy.

Two years after starting chemotherapy, 8 percent of women in the goserelin arm had OF vs. 22 percent of women in the
standard arm. There was not a statistically significant difference in the number of women who reported attempting to
conceive in the two arms. Twenty-one percent of women (22 individuals) assigned to goserelin plus chemotherapy became
pregnant, and only 11 percent (12 women) among those assigned to chemotherapy alone became pregnant. These
pregnancies resulted in 16 patients (15 percent of the group) delivering at least one baby on the goserelin arm compared
with eight patients (7 percent) on the control arm. An additional three patients on the goserelin arm and two on the
standard arm had not had a documented delivery but were still pregnant at the time of data submission. The study also
found goserelin was safe — it was not associated with an increased risk of either miscarriage or pregnancy termination.

Researchers were surprised to find that goserelin also affected disease-free and overall survival. After adjusting for disease
stage, women in the goserelin arm were 50 percent more likely to be alive four years after starting treatment compared to
those in the standard arm. While these early results are very encouraging, Dr. Moore cautioned that more research is
needed to understand any role of goserelin in the treatment of ER-negative breast cancer. On the other hand, the POEMS
findings do establish a role for LHRH analogs in preserving ovarian function and fertility prospects for women treated with
curative intent chemotherapy for breast cancer.

"Preserving fertility is an important component of quality survivorship care,” said Patricia Ganz, MD, ASCO Expert. "This
study provides strong evidence for a safe and effective strategy for younger women with breast cancer to preserve ovarian
function and the possibility of pregnancy.”

This research was supported by the National Institutes of Health.
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PD-1 targeting immunotherapy MK-3475 has high and long-lasting activity against
metastatic melanoma

%50EAmerican Society of Clinical Oncology# & T & X #U/= KRR S B R 58 D
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New findings from a large phase I study of 411 patients with advanced melanoma show that the PD-1
targeting antibody MK-3475 yields long-term responses in a high percentage of patients. In the study, the
one-year overall survival was 69 percent across all patient subgroups, and responses were ongoing in 88
percent of patients at analysis, after ent options.

"This is probably the biggest phase I trial ever conducted in oncology. We were excited to see that
MK-3475 was effective in previously untreated patients as well as in those who had muiltiple prior
therapies, including ipilimumab,” said lead study author Antoni Ribas, M.D., Ph.D., a professor of
medicine at the David Geffen School of Medicine at the University of California in Los Angeles, CA.

"These are early data, but they tell us we are on to something really important.”

The study enrolled 221 patients with prior ipilimumab treatment and 190 patients who had not previously
received ipilimumab. All patients had advanced melanoma that had spread to the skin, lungs, or other
major organs. Three different MK-3475 dose schedules as a single agent were tested.

Overall, 34 percent of patients experienced tumor response, as assessed by Independent Review,
including 40 percent of patients not previously treated with ipilimumab and 28 percent of patients whose
disease progressed on prior ipilimumab. Responses were durable with 88 percent ongoing at the time of
analysis. Activity was observed across all dose levels and patient subgroups, irrespective of prior
ipiimumab therapy, performance status, LDH levels, BRAF mutation status, tumor stage, and number
and type of prior therapies. The estimated one-year survival rate was 69 percent, and median overall
survival duration was not reached. The estimated one-year survival rate was 74 percent in patients not
previously treated with ipilimumab and 65 percent in patients who received prior ipilimumab therapy.
Overall, eight percent of patients experienced serious treatment-related side effects, but only four percent
discontinued treatment due to a drug-related side effect.

Ongoing randomized controlled studies are assessing the efficacy and safety of MK-3475 in advanced
melanoma patients not previously treated with ipilimumab and those who progressed on or after
ipiimumab. Studies in an adjuvant setting are planned.

An expanded access program for MK-3475 is now available for eligible patients with advanced
melanoma who have been previously treated with ipilimumab and, if indicated, a BRAF inhibitor.

"This large phase | clinical trial demonstrates continued excitement for anti PD-1 therapy. We're seeing
that MK-3475 results in long-lasting clinical responses in the majority of patients, and impressive overall
survival with low toxicity," said Steven O'Day, M.D., ASCO Expert. "Importantly, it's effective regardless of
prior ipilimumab treatment. Anti PD-1 as a single agent is a major breakthrough and improves on the
initial success of ipilimumab in metastatic melanoma.”

This research was supported by Merck.
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Less frequent zoledronic acid is safe and has comparable efficacy for women with
breast cancer and bone metastases
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New findings from a phase Il randomized study, OPTIMIZE-2, suggest that after a year of monthly
treatment with zoledronic acid, women with breast cancer and bone metastasis can safely scale back
treatment to an every-three-month schedule. Lower-frequency dosing appeared to have comparable
efficacy in reducing complications from bone metastases as monthly dosing, and may decrease the risk
of rare, serious side effects associated with zoledronic acid.

"The addition of bisphosphonate drugs like zoledronic acid has dramatically improved the care of patients
with bone metastases. But long-term treatment carries the risk of serious side effects, such as
osteonecrosis of the jaw and kidney problems," said lead study author Gabriel N. Hortobagyi, M.D., a
professor of medicine at the M.D. Anderson Cancer Center in Houston, TX. "We found that less frequent
treatment may reduce the risk of serious side effects, with added benefits in reduced patient
inconvenience and cost."

Zoledronic acid is commonly used to reduce complications from bone metastases, such as bone
fractures and spinal cord compression. Most doctors give zoledronic acid every four weeks for the first
year, starting at diagnosis of bone metastases. It is thought that the treatment should continue indefinitely,
but doctors have been concerned about the risk of side effects. To date, there has been limited research,
and there are no evidence-based guidelines for the optimal treatment schedule after the first year.

In the OPTIMIZE-2 study, 403 women with bone metastases from breast cancer who had completed
roughly one year of monthly zoledronic acid therapy were randomly assigned to receive zoledronic acid
every month vs. every three months for an additional year. Researchers assessed the skeletal event rate
(fractures of long bones and vertebrae, spinal cord compressions, and interventions precipitated by bone
metastases).

The skeletal event rates were comparable between the two arms (22 percent in the monthly arm vs. 23.2
percent in the every-three-months arm) indicating that less frequent treatment was not inferior to monthly
treatment. Other efficacy measures, such as time to first skeletal event and bone turnover markers, were
also similar between the two arms. There were no differences in pain levels and use of pain medications
between the two treatment schedules. However, due to design limitations and statistical concerns, the
efficacy data of OPTIMIZE-2 should be interpreted with caution.

No obvious differences in overall safety profile and in kidney side effects were noted between the two
zoledronic acid treatment regimens. Two cases of osteonecrosis of the jaw were reported in the monthly
arm, whereas none in the every-three-months treatment arm.

"Women with metastatic breast cancer who require long-term protection against bone fractures now have
the option of receiving maintenance bisphosphonate therapy at less frequent intervals without
compromising benefit or safety," said Patricia Ganz, M.D., FASCO, ASCO Expert.

This research was supported by Novartis Pharmaceuticals.
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HPV-targeted adoptive T-cell therapy may provide a personalized strategy for
advanced cervical cancer
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Asmall phase Il study shows striking results in several women with advanced cervical cancer, using a
new type of personalized immunotherapy, known as adoptive T-cell therapy. In the study, two patients
with widespread metastases had complete remissions after a single treatment with the HPV-targeted
T-cells, and have been cancer free for nearly a year or longer.

"This proof-of-principal study shows that adoptive transfer of HPV-targeted T-cells can cause complete
remission of metastatic cervical cancer and that this remission can be long-lasting,” said lead study
author Christian Hinrichs, M.D., an assistant clinical investigator at the National Cancer Institute in
Bethesda, M.D.. "One implication of the study is that cellular therapy might have application to a broader
range of tumor types than previously recognized. This treatment is still considered experimental and is
associated with significant side effects. We also need to explore why this therapy worked so well in
certain women, and not in others."

Women with metastatic cervical cancer — caused by the human papillomavirus (HPV) — have limited
treatment options. The median survival with the two standard first-line therapies, chemotherapy and a
combination of chemotherapy and bevacizumab, is 13 and 17 months, respectively. No second-line
treatments that improve survival are available.

HPV-targeted adoptive T-cell therapy essentially augments the natural immune response to HPV in the
tumor. To develop the therapy, HPV-targeted T-cells are grown from a patient's tumor in the laboratory.
Those cells are subsequently infused back into the patient to fight the cancer. This is the first time
adoptive T-cell therapy has been tested in cervical cancer; it has previously shown promise in melanoma,
leukemia, and sarcoma.

In the study, nine patients received adoptive T-cell therapy, and three responded to the treatment. One
patient had a partial response, with a 39-percent reduction in tumor volume, and two patients had
complete remissions. Those two patients had widespread metastases, and the disease had progressed
despite prior therapy. At the time of analysis, those patients remained in remission for 11 and 18 months
after treatment. The treatment was associated with serious side effects, the most common being low
blood counts, infections, and metabolic disorders.

Researchers are planning to expand this study to enroll additional patients. The same study is also
exploring adoptive T-cell therapy for treatment of other HPV-related cancers, such as throat cancer and
anal cancer.

Adoptive T-cell therapy is being offered at an increasing number of major medical centers in the United
States and other countries. Along with screening and preventative vaccines, better treatments are
needed to reduce cervical cancer deaths in the future.

"Novel treatments are needed for women with recurrent or metastatic cervical cancer. Because of the
association between cervical cancer and the HPV virus, adoptive immunotherapy is a promising
approach for these patients," said Don S. Dizon, M.D., FACP, ASCO Expert. "These preliminary data
demonstrate, not only the viability of this approach, but that gains in survival can be realized in a cancer
where patients have little to no effective treatment options and where median survival is usually less than
two years."

This research was supported by the National Cancer Institute, National Institutes of Health.
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New targeted drug combination significantly increases progression-free survival in
women with recurrent ovarian cancer
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Findings from a federally funded, NCI-sponsored phase Il study suggest that the combination of two investigational oral
drugs, the PARP inhibitor olaparib and the anti-angiogenesis drug cediranib, is significantly more active against recurrent,
platinum chemotherapy-sensitive disease or ovarian cancer related to mutations in BRCA genes than olaparib alone. The
progression-free survival was 17.7 months with the combination treatment vs. nine months with olaparib alone.

"The significant activity that we saw with the combination suggests that this could potentially be an effective alternative to
standard chemotherapy," said lead study author Joyce Liu, M.D., M.P.H., an instructor in medical oncology at Dana-Farber
Cancer Institute in Boston, MA. "At the same time, this approach is not yet ready for clinical practice as neither of these
drugs is currently FDA approved for ovarian or any other cancer. We also need additional clinical trials to confirm the
findings of this study to see how this combination compares to standard treatment."

This study is the first time a combination of a PARP inhibitor and an anti-angiogenic drug has ever been explored in a
clinical trial for ovarian cancer. It confirms preclinical research that suggested that olaparib and cediranib synergize. Dr. Liu
and her colleagues designed this trial to confirm, in a clinical setting, that the combination of these two drugs was more
active than the single drug olaparib alone.

As many as 80 percent of women with high-grade serous ovarian cancer experience a relapse after initially responding to
chemotherapy. When the cancer comes back, it is more difficult to treat, because it will have metastasized to the pelvis and
abdomen, or even the lungs. The current standard treatment for recurrent ovarian cancer is chemotherapy, which often
causes significant side effects. Even in the setting of initial response, resistance to chemotherapy eventually develops.
Therefore, researchers have been exploring alternate regimens using targeted drugs, with the goal of overcoming such
treatment resistance.

Ninety women with recurrent, platinum-sensitive, high-grade serous or BRCA mutation-related ovarian cancer were
randomly assigned to treatment with olaparib alone or olaparib plus cediranib. The women had no prior treatment with
anti-angiogenic drugs in the setting of recurrent ovarian cancer or PARP inhibitors.

Tumor shrinkage rates were markedly higher in the combination arm than in the olaparib arm (80 vs. 48 percent). Five
patients in the combination arm and two patients in the olaparib alone arm had a complete remission. The combination
treatment substantially delayed disease progression, with a progression-free survival of 17.7 months compared to nine
months for olaparib alone. Past trials of standard chemotherapy in the platinum-sensitive setting have demonstrated
progression-free survival times between eight and 13 months.

Although certain side effects — high blood pressure, fatigue, and diarrhea — occurred more frequently in the combination
arm, they were usually controllable by symptom management and dose reductions as needed.

Prior trials have suggested that PARP inhibitors tend to have the most activity in women who have either platinum-sensitive
ovarian cancer or BRCA mutations in their tumors. An exploratory analysis from this study suggests that the combination
treatment appears to also be active in patients without a known BRCA-mutation. Dr. Liu remarked that it is reasonable to
explore whether the combination treatment would be effective in women with platinum-resistant disease as well.

"The combination of cediranib plus olaparib resulted in a significantly higher response rate, though at the expense of higher
toxicity. Whether this response translates into gains in survival needs further follow-up," said Don S. Dizon M.D., FACP,
ASCO Expert. "However, this combination represents an oral, non-chemotherapy-based combination treatment option for
women with high-grade serous or BRCA-mutation related ovarian cancers and definitely warrants further study."

This study was supported by the National Cancer Institute, National Institutes of Health.
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EARNEARE - S E ¥ Pine

Lenvatinib yields high response rates in patients with radioiodine-resistant, advanced
differentiated thyroid cancer

SELECTX}’TN)‘F‘:% lenvatinibl IAR B g E T 7 % (RAD B HARITIED 2
ALR BARARA S AN LA eS8\ \ DY AR L7z, Lenvatinibl . VEGFR1-3. FGFR
1-4. PDGFR-B.KIT. BLURET Y DA ASBILA DO\ K S HDIZE %7 T 7§ 50
Fol F S —tRERTHS, CORANIS AT AT A BLUB AL CHDIA
T OEHADERIFTT ST EEREEIEBLUENFERRI BV TRIEIN T 5,
SEIDRITATENT LFRAIIHE E LT HERALSRIEITIE 5 LR FARARAA
DEH392A7% lenvatinibF 7137 7 RBHI TV 7 LB TSI 7oL KB R
HIIRES BB L8 & TlenvatinibB~70X 4 —/S—F LA FT I/,
Lenvatinib®% TI3#765%D B | REH M/ RO LN/-DIKE L, 77 RBETIIb T
H3% ThH-72. BINI B LA TERAIEIE2H B AITR O LM/ 838 B AR PR
BIE7 7 REELY LlenvatinibBICBE VW THEICK 4 -7 (18.39AXt3.67°A.,
p<0.001) . &4 FHAM P RBEICIIFEL LA 72, COEIIERI 7415502
American Society of Clinical Oncology?Late Breaking session T#& I 417z,

Findings from the SELECT phase Il study show that lenvatinib is highly effective against differentiated
thyroid cancer that is resistant to standard radioiodine (RAI) therapy. The new oral targeted drug delayed
disease progression by 14.7 months, and nearly two thirds of patients experienced tumor shrinkage. The
median overall survival has not been reached.

"We are confident that, based on our findings, lenvatinib will eventually become a standard treatment for
radioiodine-resistant thyroid cancer," said lead study author Martin Schlumberger, M.D., a professor of
oncology at the University Paris Sud in Paris, France. "As little as a year ago, this group of patients had
no effective treatment options. It's remarkable that we now have two active drugs in this setting, both of
them tyrosine kinase inhibitors."

Differentiated thyroid cancer is the most common subtype of thyroid cancer. Although differentiated
thyroid cancer is generally curable with standard treatment — surgery and RAI — roughly 5-15 percent of
patients develop RAI resistance.

Lenvatinib is an oral tyrosine kinase inhibitor that blocks several targets in a cancer cell, including
VEGFR1-3, FGFR 1-4, PDGFR-B, KIT, and RET. It is being explored in phase Il and phase llI clinical
trials as a potential treatment for liver, lung, and kidney cancers and other types of solid tumors.

In this study, 392 patients with advanced, RAI-resistant, differentiated thyroid cancer that had progressed
within a year were randomly assigned to treatment with either lenvatinib or placebo. Patients on the
placebo arm were allowed to cross over to the lenvatinib arm upon disease progression.

Approximately 65 percent of patients experienced tumor shrinkage in the lenvatinib arm, compared to
only 3 percent in the placebo arm. The majority of responses occurred within two months of starting
treatment. The median progression-free survival was 18.3 months in the lenvatinib arm vs. 3.6 months in
the placebo arm. The median overall survival has not been reached.

The five most common side effects of lenvatinib were high blood pressure, diarrhea, decreased appetite,
decreased weight, and nausea. Although the side effects necessitated dose reductions in 78.5 percent of
patients, the benefit of lenvatinib persisted with decreased dose, Dr. Schlumberger noted.

"The progress we're seeing with targeted agents for uncommon cancers is encouraging,” said Gregory A.
Masters, M.D., ASCO Expert. "Patients with differentiated thyroid cancer have historically had limited
options when the disease progresses despite radioactive iodine therapy. Now this new drug, lenvatinib,
offers an effective option with reasonable side effects and can help patients live longer before the disease
worsens."

This research was supported by Eisai Inc.
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