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Adding docetaxel to standard care improves survival for men with high-risk, localized
prostate cancer
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Aphase lll study found that adding docetaxel chemotherapy to standard hormone and radiation therapy
reduces the risk of death for men with high-risk, localized prostate cancer according to researchers at the
American Society of Clinical Oncology's 51st Annual Meeting. At an average follow-up of 5.5 years,
four-year overall survival rates were 89% in the standard therapy group vs. 93% in the docetaxel group.

"This study is the first indication that chemotherapy has a role in the adjuvant treatment of localized
prostate cancer, and we also expect to see an even bigger survival advantage over time," said lead study
author Howard Sandler, M.D., a professor of radiation oncology at the Cedars-Sinai Medical Center in
Los Angeles, CA. "This finding could improve outcomes for thousands of men. At the same time,
chemotherapy carries a modest increase in side effects, so it is important that physicians discuss the
balance of benefits and risks with their patients."

The goal of adjuvant therapy is to lower the risk of recurrence and improve overall survival. Among the
most common cancers — lung, breast, colorectal, and prostate — prostate cancer is the only disease
without an established adjuvant chemotherapy regimen.

In the study, 562 men with high-risk, locally advanced prostate cancer were randomly assigned to
treatment with standard therapy (radiation therapy plus two years of hormone therapy) or standard
therapy followed with docetaxel chemotherapy. Docetaxel was given for 18 weeks, starting a month after
radiation therapy.

After an average follow-up period of 5.5 years, 52 deaths occurred in the standard therapy group
compared to only 36 deaths in the docetaxel group. The four-year overall survival rates were 89% in the
standard therapy group compared to 93% in the docetaxel group. Docetaxel also reduced the risk of
relapse — the five-year disease-free survival rates were 66% in the standard therapy group vs. 73% in
the docetaxel group.

Patient follow-up will continue to determine the long-term benefit of adjuvant chemotherapy in this setting,
and an analysis of quality of life data will be performed at a later time.

"Adjuvant chemotherapy has delivered major survival gains to people with several of the most common
types of cancer, and now we're finally seeing the same with prostate cancer," said ASCO Expert Charles
J. Ryan, M.D.. "Here we have a powerful new use for a long-established therapy. It's an advance that
would not have been possible without federally funded clinical trials."

This study received funding from The National Institutes of Health, Sanofi, and AstraZeneca.
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Nivolumab as a possible standard second-line treatment option for non-squamous
non-small cell lung cancer
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Findings from a phase lll study presented at the American Society of Clinical Oncology's 51st Annual
Meeting indicate that PD-1 immunotherapy is an effective treatment option for patients with
non-squamous, non-small cell lung cancer (NSCLC). Among patients with advanced disease that
worsened after receiving platinum-based chemotherapy, those treated with nivolumab lived on average
three months longer than those treated with docetaxel chemotherapy.

"This is the first phase Ill study to show that immunotherapy is effective against non-squamous cell
NSCLC, and appears to be particularly active in patients with PD-L1-positive tumors," said lead study
author Luis Paz-Ares, M.D., Ph.D., a professor of medicine at Hospital Universitario 12 de Octubre in
Madrid, Spain. "While nivolumab appears to be more potent against this most common lung cancer, it is
important to note that it is also far easier on patients compared to the standard second-line treatment,
docetaxel."

Lung cancer is the most common cancer worldwide, with more than 1.8 million new cases diagnosed in
2012. NSCLC is the most common form of lung cancer, accounting for 85% of all lung cancers. More
than two-thirds of those are non-squamous cell cancers.

The study randomly assigned 582 patients with advanced non-squamous NSCLC to treatment with
nivolumab or docetaxel. Response rates were higher in the nivolumab group compared to the docetaxel
group (19.2% vs. 12.4%). Responses also lasted significantly longer in the nivolumab group (17.1
months vs. 5.6 months, on average).

The median overall survival was 12.2 months in the nivolumab group compared to 9.4 months in the
docetaxel group. Of note, in the subgroup of patients with high levels of PD-L1 in their tumor (21% cells),
the median survival with nivolumab exceeded 17 months as compared to 9 months for those treated with
docetaxel.

Nivolumab was well tolerated overall, with only one in 10 patients experiencing serious side effects,
compared to more than half of patients in the docetaxel arm. There was one treatment-related death in
the docetaxel arm and none in the nivolumab arm. Due to toxic side effects, 4.9% patients stopped
nivolumab, and 14.9% patients stopped docetaxel.

Nearly half of the patients who stopped treatment subsequently received systemic therapy.

The researchers pointed out that patients with higher levels of the biomarker PD-L1 experienced the
greatest degree of benefit from nivolumab. Overall, patients who received nivolumab had a 27% lower
risk of death compared to those who received docetaxel. However, the subgroup of patients with the high
levels of PD-L1 had a 41- 60% reduction in risk of death, which was not observed in cases of low or
undetectable PD- L1 levels.

Dr. Paz-Ares stated that nivolumab could potentially become a new standard therapy for patients with
previously treated NSCLC.

ASCO Expert Gregory A. Masters, MD, FACP, FASCO noted that "Even five years ago, an effective
immunotherapy for lung cancer was largely considered impossible. Today, we have such a treatment,
and it surpasses the standard therapy both in terms of efficacy and patient quality of life."

This study received funding from Bristol-Myers Squibb.
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Specific genomic abnormality predicts response to pembrolizumab in patients with
several types of cancer
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Aphase Il study presented by researchers at the American Society of Clinical Oncology's 51st Annual Meeting identified
the first genomic marker — mismatch repair (MMR) deficiency — to predict response to the anti-PD-1 antibody
pembrolizumab. This marker predicted responses across a range of cancers.

Among patients with colorectal cancer (CRC), 62% of those with MMR-deficient tumors experienced tumor shrinkage,
while no responses were detected among those without this abnormality ("MMR-proficient"). The response rate among
patients with other MMR-deficient cancers was similar — 60%.

MMR deficiency is found in 15-20% of sporadic (non-inherited) CRCs and in nearly all CRCs associated with Lynch
syndrome, which constitute up to 5% of all CRCs. MMR deficiency is also found in other tumor types including stomach,
small bowel, endometrial, prostate, and ovarian cancer.

Testing for MMR-deficiency is widely available and may enable doctors to identify a larger population of patients who might
benefit from pembrolizumab and other PD-1 drugs.

"This study is really about bridging immunotherapy and genomics for the benefit of patients, and it has implications for a
broad range of cancers," said lead study author Dung T. Le, MD, an assistant professor of oncology at Johns Hopkins
Kimmel Cancer Center in Baltimore, M.D.. "Opening the door to this effective new therapy would be a breakthrough for this
subset of patients with metastatic colon cancer and other hard-to-treat cancers."

MMR deficiency leads to an accumulation of genetic mutations in a tumor. "When you have a tumor that has thousands of
mutations, this increases the probability that the immune system can recognize and destroy the tumor. So, we suspected
that immune checkpoint inhibitors such as pembrolizumab would work particularly well against MMR-deficient tumors,"
added Dr. Le.

In this study, MMR-deficient tumors had an average of 1,782 mutations, compared to 73 mutations in MMR-proficient
tumors. Higher numbers of mutations were linked to better response to pembrolizumab.

The study included three groups of patients: MMR-proficient metastatic CRC (25 patients), MMR-deficient metastatic CRC
(13 patients), and other MMR-deficient cancers (10 patients). All patients had progressive metastatic cancer that had
worsened despite prior treatment.

While researchers observed a large difference in response rates between MMR-deficient and -proficient CRCs (62 vs. 0%),
the difference in disease control rates (tumor shrinkage or suppressed growth) was even greater — 92% in the
MMR-deficient group and only 16% in the MMR-proficient group. Blood marker changes such as CEA levels indicating
response were seen within the first few weeks of starting treatment, and patients tended to feel better almost immediately.

In the group of other MMR-deficient cancers (excluding CRCs), the overall response rate was 60%. Responses were
detected in patients with advanced endometrial cancer and several types of advanced gastrointestinal cancers including
ampullary, duodenal, cholangiocarcinoma, and gastric cancers. Few treatment options exist for such patients. At last
analysis, responses were ongoing for all but one patient, and many responses have lasted for over a year.

Dr. Le indicated that the next step is to reproduce the findings of this prospective study in a larger group of patients to
solidify the observation that MMR deficiency is a predictor of response to therapies targeting PD-1. She noted that the
durability of response with little toxicity could eventually lead to testing this approach in initial treatment for these patients.

Pembrolizumab is currently only FDA approved to treat patients with advanced melanoma that has not responded to other
standard therapies. Another PD-1 therapy, nivolumab, is approved for the same indication, as well as in advanced
squamous lung cancer.

"This study helped identify a whole new population of patients who might benefit from PD-1 immunotherapy. MMR
deficiency appears to be a predictor of response to nivolumab, and it's very encouraging that the responses in
MMR-deficient tumors thus far have been long-lasting," said ASCO Expert Smitha S. Krishnamurthi, M.D..

This study received funding from Swim Across America, The Commonwealth Fund, The Ludwig Center at Johns Hopkins,
and the National Institutes of Health.
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New ibrutinib combination regimen shows substantial benefits in relapsed chronic
lymphocytic leukemia
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The combination of ibrutinib and bendamustine/rituximab (BR) improves outcomes for patients with
chronic-lymphocytic leukemia (CLL) that worsened despite prior therapy according to an interim analysis
of a large phase Il study presented at the American Society of Clinical Oncology's 51st Annual Meeting.

At a median follow-up of 17 months, patients who received ibrutinib and BR had an 80% lower risk of
disease progression or death than those who received placebo and BR. Based on this striking benefit,
patients were permitted to cross over from the placebo group to receive ibrutinib.

For years, the standard treatment for CLL has been a combination of chemotherapy and targeted therapy
(e.g., rituximab). Although these treatments help control the disease for many years, they cannot cure it,
and all patients ultimately become resistant to therapy.

Until recently, patients whose disease worsened or came back despite treatment have had limited
options. Last year, however, the FDA approved two new targeted drugs for such patients — ibrutinib and
idelalisib in combination with rituximab. Ibrutinib is a first-in-class oral once-daily targeted treatment that
blocks Bruton's tyrosine kinase (BTK). This protein fuels the growth of lymphocytes, the type of white
blood cells that are affected by CLL.

"This was one of the most rigorous clinical trials ever conducted in CLL and it truly validates ibrutinib as an
important drug for this cancer," said lead study author Asher Chanan-Khan, M.D., a professor of medicine
at Mayo Clinic in Jacksonville, FL. "We found that ibrutinib can be safely paired with existing therapy to
powerfully prolong remissions and improve patients' well-being."

In the study, 578 patients with previously treated CLL were randomly assigned to treatment with ibrutinib
and BR or placebo and BR. After an average follow-up of 17.2 months, the median progression-free
survival was 13.3 months in the placebo group and was not reached in the ibrutinib group. The risk of
progression or death was decreased by 80% in those who received ibrutinib.

Response rates were significantly higher in the ibrutinib group than in the placebo group (82.7% vs.
67.8%). Disease-related fatigue improved in the ibrutinib group, and patients reported benefit sooner (at
six months vs. 14 months).

At the time of the interim analysis, 90 (31%) patients from the placebo group had already crossed over to
the ibrutinib group. The rates and types of side effects were comparable between the two treatment
groups. The most frequent side effects were low blood cell counts and nausea.

The next steps for this area of research include evaluating ibrutinib as a single agent and in combination
with drugs targeting the CD20 protein in patients with newly diagnosed, symptomatic, and asymptomatic
CLL.

"Progress against chronic lymphocytic leukemia was one of the most important themes of the last two
years, and now we have yet another potent treatment approach for patients who have exhausted other
options," said ASCO Expert Merry-Jennifer Markham, M.D.. "These results suggest that we can achieve
better outcomes for patients by pairing novel therapies with established treatments."

This study received funding from Janssen Research & Development, LLC (Janssen).
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ONTRAC: Oral nicotinamide reduces rates of non-melanoma skin cancer in people at
high risk of the disease
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The Australian Oral Nicotinamide to Reduce Actinic Cancer (ONTRAC) Study shows that a form of

vitamin B3 called nicotinamide significantly reduces rates of new skin cancers in people at high risk of the

disease. Taken as a twice-daily pill, nicotinamide reduced the incidence of new non-melanoma skin

cancers by 23%.

;\I'Ahe results of ONTRAC were presented at the American Society of Clinical Oncology's 51st Annual
eeting.

Nicotinamide is safe, affordable, and available over the counter in most countries. The findings have the
potential to decrease the health burden and economic cost of skin cancer — the most common form of
cancer in fair-skinned populations worldwide.

"This is the first clear evidence that we can reduce skin cancers using a simple vitamin, together with
sensible sun protection. We hope that these findings can be immediately translated into clinical practice,"
said senior study author Diona Damian, MBBS, Ph.D., a professor of dermatology at the Dermatology
University of Sydney. "However, people at high risk of skin cancer will still need regular check-ups with
their doctor.”

The primary cause of non-melanoma skin cancer is sun exposure. Despite intensive sun protection
campaigns, the incidence of skin cancer is continuing to increase worldwide.

In this study, 386 patients who had at least two non-melanoma skin cancers in the last five years — and
were therefore considered to be at high risk — were randomly assigned to daily nicotinamide or placebo
for 12 months. The study population reflected the mix of patients typically seen in a skin cancer clinic —
the average age was 66 years, and two-thirds of the patients were men (skin cancer is more common in
men). Many of the patients had ongoing medical issues, such as heart disease, arthritis, high blood
pressure, and chronic lung disease.

The rates of new non-melanoma skin cancer diagnoses were 23% lower in the nicotinamide group
compared to the placebo group. The numbers of actinic keratoses were reduced in the nicotinamide
group by 11% at three months, and by 20% at nine months of treatment. Whilst nicotinic acid, which is a
different form of vitamin B3, is known to cause side effects including headaches, flushing, and low blood
pressure, nicotinamide lacks these side effects and was not associated with any serious side effects in
the study.

The most common types of non-melanoma skin cancer are basal cell carcinoma (BCC) and squamous
cell carcinoma (SCC). SCCs can spread to lymph nodes and internal organs. BCCs rarely spread but
can cause cosmetic problems as they often occur on the face. Nicotinamide had comparable efficacy in
preventing BCC and SCC.

UV radiation in sunlight causes skin cancer via two key pathways — DNA damage and suppression of
skin immunity. This study builds on a decade of preclinical and early clinical studies, which suggested
that nicotinamide both enhances the repair of DNA in skin cells damaged by sunlight, and protects the
skin's immune system against UV light.

DNA repair is an energy-intensive process. UV radiation actively blocks energy production in skin cells.
Cells convert nicotinamide into a molecule called nicotinamide adenine dinucleotide, which is essential
for cellular energy production. The researchers believe that nicotinamide thus helps replenish cellular
energy after sunlight exposure, giving cells the energy boost they need to repair DNA damage and
prevent immune suppression.

Further studies are planned to determine if nicotinamide can help reduce skin cancers in people with
suppressed immune systems, such as organ transplant recipients who have to take lifelong immune
suppressive medications. People with suppressed immune systems have skin cancer rates up to 50
times higher than those with normal immune systems.

"Every opportunity to prevent cancer is welcome news" commented ASCO President Peter Paul Yu, M.D.,
FACP, FASCO. "With this study, we have a remarkably simple and inexpensive way to help people avoid
repeat diagnoses of some of the most common skin cancers. With just a daily vitamin pill, along with sun
protection and regular skin cancer screenings, people at high risk for these types of skin cancers have a
good preventive plan to follow."

This study received funding from Australia's National Health and Medical Research Council (NHMRC).
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ELOQUENT-2:Elotuzumab%iB 4 52| LY BR S H M B RAEET
DVRIHHEIARTT5

ELOQUENT-2: Adding elotuzumab significantly reduces risk of progression for
relapsed multiple myeloma

%51=American Society of Clinical Oncology 3 X £ & THEZEIN/-FIIFERRDOF
RIASRICLY . 0 RIRRE BR D BB REOH /-0 6 F BRI 57T B
HDHBEHSTRINS - DRI TAIB VT BR S R ERHED B EG46 AL L
URIRETFH AT (T ba—LBE) L) RINETFH 45 VImA
elotuzumab %X 5§ 2870 7 AICE AT T it B BRIARA o R AE24 5 B 1212,
elotuzumabl 37 A #EAT B L UL T D) 27 %230%4K T X4 72 Elotuzumab®¥ .3 Dk
BB (391945 8) 120 ba— L BE (F14.99°B) JVEE BICE A 70X
LIS, &R 77 B—del(17p) b L Ut[4; 141 s TN BRIZF BE —2H T 5> D% 7
7V =713, 3R 7 BF L EI % (lelotuzumab D B B 23K 5L ) ThH-7-0 THLD/ A
VR 7 BB TIPSR DIEFRZE LR AR MERICH 5. L T, elotuzumab®
TAMIIRFTF T BREDQOLEKT XM AERICL LB EHRLAY TS %
Dol AU SRR MIEICHITAT/ 70— F TR ERELARARDRI T4 THY).
CORBOBRLL R RIERZTA N BORE BT LA D TOEINERR T
5.,

Interim results of a phase Il trial presented at the American Society of Clinical Oncology's 51st Annual
Meeting suggest an innovative immune-based therapy may offer a new option for patients with relapsed
multiple myeloma. The new monoclonal antibody elotuzumab, added to standard lenalidomide and
dexamethasone therapy, extended the duration of remissions by about five months, on average,
compared to standard treatment alone.

"It appears that, for patients with relapsed multiple myeloma who would otherwise be offered lenalidomide
and dexamethasone, addition of this new targeted drug makes the outcomes even better," said lead
study author Sagar Lonial, M.D., Chief Medical Officer of the Winship Cancer Institute of Emory
University, and professor and executive vice chair of the Department of Hematology and Medical
Oncology of Emory University School of Medicine in Atlanta, Ga. "It was particularly striking that the
difference between the elotuzumab and control groups seems to get bigger over time, which really
speaks to the power of this immune-based approach."

Elotuzumab attaches to a cell surface protein called SLAMF7, which is found on myeloma cells and on a
type of immune cells known as natural killer (NK) cells. Scientists believe that elotuzumab mounts a
two-pronged attack on cancer by targeting myeloma cells directly and by enhancing the NK cells' ability
to kill myeloma cells.

Currently, there are no monoclonal antibodies approved for treatment of multiple myeloma. This is the
largest study of a monoclonal antibody in multiple myeloma and the first phase llI trial demonstrating
benefit using a targeted immune-based approach to treating the disease.

In the study, 646 patients with recurrent multiple myeloma were randomly assigned to receive
lenalidomide and dexamethasone (control group) or lenalidomide and dexamethasone with elotuzumab.

At a median follow-up period of 24 months, elotuzumab reduced the risk of cancer progression and death
by 30%. Patients in the elotuzumab group experienced a significantly longer period without disease
progression (19.4 months, on average) than those in the control group (14.9 months, on average). In
addition, two subgroups of patients with high-risk features — genetic abnormalities termed del(17p) and
t[4;14] — appeared to benefit from elotuzumab as much as patients with average risk. Conventional
therapies tend to be less effective in those high-risk patients.

Overall, elotuzumab was well tolerated and did not deteriorate patient's quality of life or exacerbate
symptom burden. Mild infusion reactions occurred after the first few doses in 10% of patients in the
elotuzumab arm.

Ongoing clinical trials are exploring the possibility of incorporating elotuzumab into therapies for patients
with newly diagnosed multiple myeloma and testing various combinations of elotuzumab and existing
treatments.

"We've made much headway over the past decade in understanding and treating multiple myeloma, the
third most common blood cancer," noted ASCO President-Elect Julie M. Vose, M.D., MBA, FASCO. "This
study is an innovative approach — one that combines the precision of a targeted, immune-based therapy
with traditional myeloma therapy. The results are very encouraging, giving renewed hope to patients who
have relapsed."

This study was funded by Bristol-Myers Squibb and AbbVie.
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Initial nivolumab-based treatment more than doubles time to disease progression in
advanced melanoma

KREBOEITAT /) —2BEIIBIFA RN 7 BT -3 L= 7 OB RICLS
WMEERILA ) 477 BiRER LGRS B\ L E51E American Society of
Clinical Oncology R & & THREIN/BIERI T4 T 945ANBEERAL) L=
7 RN T E ISR OB RITT Y T LB 2o P 1 X 195 B DB HA
M2 R BHEATE COFIEAMII =RV v 7 BIRBEH BT E) L7 T BEDIE THY)
(8.9% AX2.24°B) . COBERMEIIAE) L2 7Y R 7 7 2B AT AL TILITHAL
7-(11.5%°R) . B3R EE7- BERAFRERE(57.6%) BLU = HIL=7 Bjk2t (43.7%) 1<H
WT AN L2772 (19%) LVEEHBIISE D 720 BB B OB R L6 AR LR
T51.9% ChY). = FIL 77 BIRBET34.5% Ch-1- BN A ) L7 7 Bk 5 &
FHCIIEH EHS5.9%E A L7 THEEY EELEAMIERAORRE I AR
(55%) 1Sh\\ TRES L. COBEND36% D BHAEREF LA T UL L LA 720 5%
TR T, RERRLTFHICF LA BLDBEVIRR L TRBABRITF THAILA
TRIN TS YEELIIANT S,

Arandomized phase Il trial indicates that initial therapy with nivolumab alone or in combination with ipilimumab is
significantly more effective than ipilimumab alone in patients with previously untreated advanced melanoma according to
researchers at the American Society of Clinical Oncology's 51st Annual Meeting.

Nivolumab alone more than doubled the average time to disease progression, compared to ipilimumab (8.9 months vs. 2.2
months), and the benefit was even greater when ipilimumab and nivolumab were combined (11.5 months). The response
rates were also substantially higher in patients receiving the combination therapy (57.6%) and nivolumab (43.7%) alone,
as compared to ipilimumab (19%).

"We're very encouraged that the initial observations about the efficacy of this combination held up in this large phase Il trial,"
said lead study author Jedd Wolchok, MD, PhD, Chief of Melanoma and Immunotherapeutics Service at Memorial Sloan
Kettering Cancer Center in New York, NY. "Our study also suggests that patients with a specific tumor marker appear to
benefit the most from the combination treatment, whereas other patients may do just as well with nivolumab alone. This will
help doctors provide important insight for patients on which treatment is right for them."

Nivolumab and ipilimumab are monoclonal antibodies that block two different immune checkpoints — PD-1 and CTLA-4,
respectively. Both treatments, commonly referred to as checkpoint inhibitors, essentially boost the immune system's ability
to fight cancer.

Prior research has shown that immune checkpoint inhibitors can improve survival for patients with melanoma and lung
cancer.

This study randomly assigned 945 patients with previously untreated, advanced melanoma to receive ipilimumab,
nivolumab, or the combination of the two. After a follow-up period of at least nine months, the median progression-free
survival was 2.2 months for ipilimumab, 8.9 months for nivolumab, and 11.5 months for the combination. The differences
between the combination and ipilimumab groups, and nivolumab and ipilimumab groups were statistically significant (both
comparisons p=0.001).

The response rates for the combination, nivolumab, and ipilimumab groups were 57.6%, 43.7%, and 19%, respectively.
The average reductions in tumor burden were 51.9% with the combination and 34.5% with nivolumab alone. In contrast,
patients who received ipilimumab alone experienced a 5.9% increase in tumor burden.

As expected, the rate of serious drug-related side effects was the highest in the combination group (55%), and 36% of
patients in this group had to stop the therapy due to side effects. Dr. Wolchok remarked that prior studies have shown that
many patients who stop immunotherapy early still continue to do well.

This prolonged benefit is explained by the fact that immunotherapy works by activating the immune system rather than
targeting the tumor directly. It is not yet clear how long patients need to be treated to fully activate the immune system, and
the minimal duration of therapy probably varies from patient to patient.

Quality of life data were collected on the study, and the analysis of those results will be reported at a later time.

The PD-1 protein on immune cells attaches to another protein called PD-L1, which is sometimes found on the surface of
some tumor cells. Prior research suggested that patients who had detectable PD-L1 levels in their tumor (PD-L1-positive
tumors) typically had better responses to PD-1 therapy.

In this study, nivolumab alone seemed to be as effective against PD-L1-positive tumors as the combination of nivolumab
and ipilimumab. For patients with PD-L1-negative tumors, however, the combination treatment was significantly more
beneficial than nivolumab alone.

"Immunotherapy drugs have already revolutionized melanoma treatment, and now we're seeing how they might be even
more powerful when they're combined," noted ASCO Expert Steven O'Day, MD. "But the results also warrant caution — the
nivolumab and ipilimumab combination used in this study came with greater side effects, which might offset its benefits for
some patients. Physicians and patients will need to weigh these considerations carefully."

This study received funding from Bristol-Myers Squibb.
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Anastrazole offers higher breast cancer-free survival rates than tamoxifen in
postmenopausal women with DCIS

%51EAmerican Society of Clinical Oncology s X & & THRZRIN/ZEIFERBRDLE
R HARIZDCIS GERBIEILE ) 1TSS A T O DR IR RS H 5 T GEMEA T
IMNF2eRI T4 Tl DCISEHFE3,000 A HFNTHE W UREN WSFH DI EF L T2
BRYSFMOT oI —LIRERT R/ — L EREFIE 2. RF 74 Tl BAfR
HRINE SV ZBARGEDCISEE3,104AD T EFX L 72/ E 13T R b/ — /L EEH
S5EHNIRT BT 5 AICEINA T b2 RV E VRGEBIAEAT IS & B A5 4 T
BLURBHRRZEE LT 2o P8 IR EARB.6 F 1R IS AR EIN DL T X
T BETMAATH7-DIFF LT F R/ —ILBETIE84A TH -7 JHUTIT, BERIF
7SR OF 7= e LA A FIE (DCISE /2 LR BNEAA) ITImA  DCISE R SE 7=,
10F AL EBRRIIT F R/ — VBB W TIEF S 72 VBEL ) %< (93.5%%F
89.2%) . SO E I FENTH B THo72o DAL B TIIIEF L 7V BETEA
THY). THRAND = VBETEATH 0BT 7 I —T B TIL. 60 ERASLIEITH
WTUITHR I/ = IUIFEF 272V EMBENTUL N O T RS SRS M=o

Afederally funded phase Il trial presented at the American Society of Clinical Oncology's 51st Annual
Meeting suggests that postmenopausal women with ductal carcinoma in situ (DCIS) may have an
additional option for breast cancer prevention. The study compared the standard five-year treatment of
tamoxifen to five years of the aromatase inhibitor anastrazole in more than 3,000 DCIS survivors. The
10-year breast cancer-free survival rates were higher in the anastrazole group than in the tamoxifen
group (93.5% vs. 89.2%).

"The good news is tamoxifen and anastrazole are both very effective, but it seems that women have
better chances of staying well with anastrazole," said lead study author Richard G. Margolese, MD, a
professor of surgical oncology at The Jewish General Hospital, McGill University in Montreal, Canada.

"Women should also consider differences in side effects when discussing treatment options with their
doctors."

Women with DCIS are at increased risk of developing invasive breast cancer, although breast
cancer-related death is uncommon following DCIS treated with radiation and lumpectomy.

While both tamoxifen and aromatase inhibitors have been used to prevent recurrences of more
advanced forms of breast cancer, this is the first study to compare the two treatments in women with
DCIS. In the study, 3,104 postmenopausal patients with hormone receptor-positive DCIS were randomly
assigned to daily tamoxifen or anastrazole, each given for five years. Prior to starting hormone therapy,
all had undergone lumpectomy and radiation therapy.

After an average follow-up period of 8.6 years, 114 breast cancers were detected in the tamoxifen group
compared to 84 in the anastrazole group. This included recurrences of DCIS as well as development of a
new breast cancer (DCIS or invasive) in the same or other breast. The 10-year breast cancer-free rates
were higher in the anastrazole group than in the tamoxifen group (93.5% vs. 89.2%), and this difference
was statistically significant.

There were eight deaths due to breast cancer in the tamoxifen group and five in the anastrazole group.
While the 10-year overall survival rates were comparable in the two groups (92.5% for anastrazole and
92.1% for tamoxifen), a subgroup analysis revealed that anastrazole may not be superior to tamoxifen in
women older than 60 years.

Hormone receptor-positive breast cancer is dependent on estrogen for growth. Tamoxifen and
anastrazole block the estrogen growth signal in different ways. While tamoxifen blocks the estrogen
receptor, anastrazole suppresses the manufacturing of estrogen.

Generally, there were no significant differences in the toxicity profiles of these agents. The main side
effect of anastrazole is hastening of osteoporosis, which increases the risk of bone fracture. Indeed,
anastrazole resulted in a higher rate of bone fractures compared to tamoxifen, though the difference was
not statistically significant. In addition, treatment with tamoxifen was associated with higher rates of
uterine cancer, though the difference also did not reach statistical significance.

ASCO expert Don S. Dizon, MD commented on the study. "Women with DCIS already have several
great treatment options, and now they have one more. Aromatase inhibitors offer important advantages,
but patients and their doctors should still consider the full range of options, including tamoxifen or even
foregoing adjuvant treatment, as every approach carries its own risks and benefits."

This study received funding from the National Institutes of Health.
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Extensive lymph node dissection may not be necessary for patients with melanoma
with a positive sentinel node biopsy

) SEREEBIGMERE DA T/ — < EH AR D) SEEFI T EFRrREL LY
#51=American Society of Clinical Oncology s R &4 THREIN - RFAES #5h
RN IR LR R T — VA T/ —< BEASIALEBBRBDLDBE /- IR
/XEZR7E (CLND) BEI 7V 7 AICBIAF T b o e R R T 5B E DLHRY
TS ENI2 BB HLOBIRIAM P RABIL350 A TH-7- AR ERE TIL. 14.6%D
BB SERFTESERLADITH L. CLNDBETIE8.3% Th-7=0 LA L. R 77 4%
FHRERITBWT SR RARE (p=0.72) . BRREHF (p=0.76) £ /- 1I4 T/ —<4F
RoyE A E (p=0.86) ISBAL TULBRICL LA EE I LD 7zt FFN) 2 SEIHA
DROLNI-BEL AT/ —ZBRBLVEHD)ZIH @ N CEALNT S, REy
IS INLDRBEITIICLND ZAT) JEAEREIN T B, S EINDRY T4 IBRERAT
LB FMCZ UL LBER A AT ALD BH R DIARIL O REMESE\ .

Arandomized study presented by researchers at the American Society of Clinical Oncology's 51st Annual
Meeting finds that surgical removal of the lymph nodes surrounding a melanoma tumor after a positive
lymph node biopsy does not improve survival. The study will likely change practice and conclude a
long-standing debate about the role of this approach, called complete lymph node dissection (CLND).
More importantly, the new knowledge gained from this study will help spare thousands of patients with
melanoma from unnecessary surgery and its significant side effects.

Patients who have cancer detected in the sentinel lymph node upon biopsy are deemed to be at
increased risk of melanoma recurrence and metastasis. Worldwide, it is recommended that such patients
undergo CLND.

CLND is an extensive surgical procedure that involves removal of entire groups of lymph nodes. It carries
the risk of debilitating side effects, including infection, nerve damage and lymphedema. According to the
authors, lymphedema can occur in more than 20% of patients and persist long-term in 5-10% of patients.

"I think that our study is the beginning of the end of a general recommendation of complete lymph node
dissection for patients with positive sentinel nodes," said senior study author Claus Garbe, MD, a
professor of dermatology at the University of Ttbingen in Tiibingen, Germany. "However, it is possible
that this surgery may provide a smaller survival advantage than this study could detect. So, doctors may
want to discuss this finding with their patients to help them decide whether this procedure is right for them."

Following surgery to remove the primary tumor, 483 patients with stage Ill melanoma and a positive
lymph node biopsy were randomly assigned to observation only or CLND. Patients in the observation
group were closely monitored for signs of disease recurrence — they underwent a lymph node ultrasound
exam every three months and CT/ MRI or PET scans every six months. Patients in the CLND group
followed the same schedule of check-ups after CLND.

Patients had a median follow-up of 35 months. In the observation group, 14.6% of patients developed
lymph node regional metastases, compared to 8.3% in the CLND group. However, the differences in
three and five-year recurrence-free survival, distant metastases-free survival, and melanoma-specific
survival were not statistically significant between the two groups. In this study, a survival difference of
10% or higher between the two treatment groups was considered statistically significant based on the
study design.

Only patients with micrometastases were included in this study. According to the authors, CLND will
continue to be recommended for patients with larger macrometastases.

Another analysis of this study is planned in three years; however, Dr. Garbe stated it is unlikely that the
overall findings of the study will change, because prior research has shown that the majority (roughly
80%) of melanoma recurrences happen in the first three years of initial diagnosis.

Another ongoing CLND randomized trial, MSLT-l, is much larger and designed to detect an even smaller
(5%) difference in survival. However, the final results from MSLT-II are not expected until 2022.

ASCO Expert Lynn Schuchter, MD, FASCO noted that "This is the first study to offer solid evidence that
many patients with melanoma don't need extensive lymph node surgery. The findings should reduce the
use of an approach that we have long assumed to be optimal. This is great news for patients, who can
forego extensive surgeries without compromising their survival chances."

This study received funding from German Cancer Aid.
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Preventive neck lymph node surgery improves survival for patients with early-stage
oral cancer

#51=American Society of Clinical OncologyF X &2 THREIN/-7 5 LIS
ARRICLY) . TS A RE QR RO o/ SEF e RIS 2R IAICH75
BRI R 720 iR EYFRIR L 7HHT (END) X L TR NS T By T 7 a—F4°. 1) S&f
A5 LR LIS TITh NS G REYEIRINEM (TND) ISHN A B RLWE L BRE
PR TXLEILERL TS, ZORRTIL, FHOER F LR 4 A BH596 A% END
F7IITNDICT 9 ZUCEIATHT AL 2o AT D B 500 A D o B ARAF DA% R END Tl
TNDY AT R A BT %A T LAY AR I M7~ ENDIL3F & & R L4 Xt iy
12.5%38 /034 (80%X167.5%) . CAUIFETF B H B TH-7-.ENDIIF /- BT/
[IFEE) R EE6%AET 4. 35 MR 4 77 3K (69.5%%145.9%) DEXTEYIE/m1323.6%
CRED S0 CNHLDFERIL. O BOIZELFR YL TENDEZRER -5E DI L. EH
LICLBY BB B R FE DE— DA+ 2 EI5~40% D BFH ISHIRT A LA D
BT ERT TR THS,

Arandomized phase Ill study presented by researchers at the American Society of Clinical Oncology's
51st Annual Meeting resolves long-standing questions about the optimal timing of neck lymph node
surgery for patients with early-stage oral cancer. It shows that a preventive approach, known as elective
neck dissection (END), both improves survival and lowers recurrence rates compared to therapeutic neck
dissection (TND) performed at the time of nodal occurrence.

Oral cancer affects more than 300,000 people worldwide and is especially common in parts of the world
where tobacco use is high. Tobacco use and excessive alcohol consumption are estimated to account
for 90% of oral cancer diagnoses.

While early oral cancer is often cured with surgery to remove the tumor, it can come back and spread to
lymph nodes in the neck. Physicians have long debated whether removing surrounding lymph nodes is
essential at the time of the primary oral cancer surgery (END) or if it is optimal to wait until a patient has
relapsed (TND).

"Our study is the first to conclusively prove that more lives can be saved with elective neck dissection.
This answers a question doctors have been asking for over 50 years, for the treatment of thousands of
patients," said lead study author Anil D'Cruz, MBBS, MS, FRCS, Professor and Chief, Department of
Head and Neck Surgery at Tata Memorial Centre in Mumbai, India. "Armed with the results of this study,
doctors will be able to confidently counsel patients that adding neck surgery to their initial treatment is
worthwhile."

In this trial, conducted at Tata Memorial Centre between 2004 and 2014, 596 patients with early stage
oral squamous cancer were randomly assigned to END or TND. An interim analysis of the first 500
patients showed that END resulted in a 37% reduction in risk of death compared to TND. END was
associated with a 12.5% absolute increase in three-year overall survival (80% vs. 67.5%), which was
statistically significant.

END also resulted in a 56% reduction in the risk of relapse or death with a large 23.6% absolute increase
in three-year disease-free survival (69.5% vs. 45.9%). In essence, there were eight fewer deaths for
every 15 fewer relapses with elective neck dissection, firmly establishing it as the standard of care in this
disease.

According to the authors, the only downside of neck dissection — a procedure that involves the removal of
lymph nodes in the neck — is that it may be associated with some degree of shoulder dysfunction,
affecting 5-40% of patients. This is because the nerve that supplies the large muscles associated with
shoulder movement traverses the field of surgical dissection. Future research should focus on techniques
that could minimize this complication.

As there have been no strong clinical practice recommendations advocating neck dissection with early
oral cancers to date, there has been gross variability in practice the world over. This study conclusively
shows that elective neck dissection should be the standard of care for patients with early oral cancer.

"This study provides long-awaited answers to a question doctors worldwide have struggled with. We
never want to do more surgery than we have to, but for patients with early oral cancer, we now know that
more extensive surgery prolongs lives," says ASCO Expert Jyoti D. Patel, MD.

This study received funding from the institutional research grants of the Tata Memorial Centre.
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Obinutuzumab doubles remission duration in patients with relapsed, indolent
non-Hodgkin lymphoma

ZABRBRO F BT OFE R BIRETHIER S F21) 27 i (NHL) (S UiR 8y 7
NG LRF 2 EFRITCD20E / 79— )Ltk obinutuzumab B /04 52X ITLYNHL
DEFTHRIET HL OB FEFE RS, 5551 = American Society of Clinical OncologyF
REQTHREINIZRITATIIHALIATONHLEE 3B A EXT R L. I 6E&ES
WDBIRRINE) 2 SE Th-7-0 DR BOAZES) LA EEEIL AL R R 5 T2
BRE) VXL TOHATHS. BLOBENRRIL) Y F 27 2D
HDBEZRBRILFBR SN T\ S, Obinutuzumabl L. Bfafz!) - Sfgiefat L2 OB
fEREDFEICEAET HCD20E G IR T 5, BEIINV T LT VBBEGRBFLN
¥ LAF X obinutuzumab D4 A 14 |Zobinutuzumab B 45 ik £ % | T ABELICT V8
LB SN I3 0C) Y F L2 T RENSR BT - BB I IB T # - 08
B EIRITIR DO ERIAM129.27 A TH-7-DITF L. NV T LRF BEIRBETIE
14D B THo7T-e CNLDH LU RICE ST AT IHNIEREHHICFIEIN,
ObinutuzumablZL 22 £ F RO BZMED TR LT T4/ DICRIABHI LR
TH5H CEZELITANTS,

Interim analysis of a phase lll study finds that adding the new anti-CD20 monoclonal antibody
obinutuzumab to standard bendamustine chemotherapy significantly delays progression of indolent
non-Hodgkin lymphoma (NHL) according to researchers at the American Society of Clinical Oncology's
51st Annual Meeting. Among patients for whom rituximab therapy no longer provided benefit, the
average duration of remission was 29.2 months after receiving the new combination vs. 14 months after
bendamustine alone. The trial was stopped early based on these encouraging results.

"Unfortunately, there is yet no cure for indolent lymphoma, so the overall goal of treatment is to increase
the amount of time patients remain symptom-free and in remission. The fact that this new approach
doubled average remission time marks a major step forward for our patients," said lead study author
Laurie Helen Sehn, MD, MPH, a medical oncologist at the BC Cancer Agency in Vancouver, Canada.

"Obinutuzumab may offer patients the chance to stay well for a significantly longer period of time, putting
off the need for additional chemotherapy.”

Indolent NHL is a very common type of lymphoma. The standard initial treatment for this disease is a
combination of chemotherapy and the targeted drug rituximab. The majority of patients ultimately
become resistant to rituximab, and such patients have limited options for further treatment.

Obinutuzumab targets the CD20 protein, which is located on the surface of all B cells, including B-cell
lymphoma cells. Previous research suggested that when monoclonal antibodies attach to this protein,
some lymphoma cells die, and others appear to become more sensitive to chemotherapy.

While obinutuzumab has been tested in smaller clinical trials in various types of lymphoma, this is the first
randomized phase lll trial to assess the potential benefit of obinutuzumab in patients with NHL.

The study included 396 patients with various types of NHL, the most common being follicular lymphoma.
The patients were randomly assigned to treatment with bendamustine alone or a combination of
bendamustine and obinutuzumab followed by obinutuzumab single-agent therapy.

After an average follow-up of 21 months, the median investigator-assessed progression-free survival was
14 months for bendamustine alone vs. 29.2 months for the combination arm. The median
progression-free survival by independent review has not been reached. Dr. Sehn noted that longer
follow-up is needed to determine the potential overall survival benefit associated with obinutuzumab.

In general, there were no unexpected side effects or safety concerns from the combination regimen. Low
white blood cell counts and infusion-related reactions were slightly more frequent in the combination arm
compared to the bendamustine arm. The rates of low platelet counts, anemia and pneumonia were
higher in the bendamustine alone arm.

"It's encouraging to see such impressive results for a novel anti-CD20 monoclonal antibody in a
difficult-to-treat patient population such as those with rituximab-refractory indolent non-Hodgkin
lymphoma," says ASCO Expert Merry-Jennifer Markham, MD. "The fact that this approach stalled
cancer progression by more than a year will be good news to patients, who urgently need additional
treatment options."

This study received funding from Genentech Inc. and F. Hoffmann-La Roche Ltd.
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PERSIST: Novel JAK inhibitor proves effective for easing symptoms of myelofibrosis
even for patients with low platelet counts

B RAARAMERE BB T R Y L/-PERSISTRY 74 D& 3R, pacritinibl 3 fa MR A JEH 138

VLB TH-> CEHIRTH AT R R R DOER (BAT) LYVEH M THAHILATRAERS

N7 CORITAITBENT, 327 AD B % pacritinibZ 7z (IBATICL A8 BE T 9 AIC

LT LM 7 BATARBERE LT AR F VRIS fIZREE (FIAIL YK
ZAR LFIRIR) BLUEROF o 7L Tl ORZ#ISIND B RAREE SRR T2

B RG-S CORY T A LA REA TR T 1P TN BE AL 200 L F))

FT7IIRE TV EB b HATIRIN 7=, PacritinibD 54 R L8 R4S R 4B Y
BB B TRO LN, 243A7%12(2. pacritinibBE B.E D19.1% <5\ TR YA X458

YLD L BATEA BT A2 DE S 3b T 54.7% Th-7- (p=0.003) . fu )R ELA
FEPLVEREY T 7N —TITB O T EEAE ) dpacritinib B£0033.3%| 386 LD

XL, BATBETIE0% ThH-7=. PacritinibBt & (LB RE . AT &3 BLUBRLY
DIERDBBA K Th-7-0 CDRI T 155K L. %51 E American Society of Clinical

OncologyF R &2 THEZE I M7=,

Findings from the PERSIST study of patients with myelofibrosis suggest that pacritinib is significantly more effective than
best available therapy (BAT), which includes a range of off-label treatments, even in patients with very low platelet counts.
At 24 weeks of treatment, 19.1% of patients on the pacritinib arm experienced spleen shrinkage, compared to only 4.7% of
patients on the BAT arm. The study findings were presented at the American Society of Clinical Oncology's 51st Annual
Meeting.

Myelofibrosis is a rare blood cancer, and spleen enlargement is a common, debilitating symptom. Pacritinib also improved
a range of additional symptoms and eliminated the need for blood transfusion in a quarter of patients who had previously
been dependent on transfusions due to low blood counts.

This experimental therapy was also beneficial for a subgroup of patients with thrombocytopenia, for whom no FDA
approved therapy exists.

"There is a huge unmet clinical need for patients with myelofibrosis. Only one drug is currently FDA approved for the
disease, and it is not safe for patients with low platelet counts," said lead study author Ruben A. Mesa, MD, Deputy
Director of the Mayo Clinic Cancer Center in Scottsdale, AZ. "We were encouraged to see that pacritinib was safe and
effective in the trial, even in patients with severely low blood counts."

There is currently no cure for myelofibrosis, besides allogeneic hematopoietic stem cell transplant, which is an option that
is not feasible for many, and the only FDA approved treatment is a JAK inhibitor, ruxolitinib. Several other agents targeting
JAK proteins are in development.

In PERSIST, 327 patients were randomly assigned to treatment with pacritinib or BAT. Patients on the BAT arm received
therapies that are routinely prescribed off-label for myelofibrosis, such as erythropoietin stimulating agents,
immunomodulatory drugs (e.g., thalidomide, lenalidomide), and hydroxyurea. Ruxolitinib was intentionally excluded
because this study included patients with very low platelet counts, for which this drug is not deemed to be safe.

The effects of pacritinib were seen as early as four weeks of starting treatment. At 24 weeks, 19.1% of patients in the
pacritinib arm had a reduction in spleen size, compared to only 4.7% in the BAT arm (p=0.003). In the subgroup of patients
with the lowest platelet counts (those who are not candidates for ruxolitinib), spleen shrinkage occurred in 33.3% of
patients in the pacritinib arm and 0% in the BAT arm.

Compared to patients on the BAT arm, patients on the pacritinib arm experienced a greater degree of relief from symptoms
such as cachexia, night sweats, fever, and bone pain. The vast majority (79%) of patients on the BAT arm eventually
crossed over to the pacritinib arm.

Pacritinib also helped alleviate anemia in some patients; among patients who had been dependent on red blood cell
transfusion, 25.7% no longer needed the procedure. In contrast, none of the patients on the BAT arm became transfusion
independent.

The most common side effects of pacritinib were diarrhea, nausea, and vomiting. The symptoms typically lasted less than
one week and few patients discontinued treatment due to side effects.

Longer follow up is needed to determine if pacritinib improves survival. The ongoing PERSIST-2 phase Il trial is exploring
pacritinib for the treatment of patients who have low blood platelet counts due to their disease, or due to their therapy. Dr.
Mesa remarked that pacritinib may be an attractive agent to combine with other therapies, as it does not cause low platelet
counts.

ASCO President-Elect Julie M. Vose, MD, MBA, FASCO commented on the study. "This is exciting news for patients with
myelofibrosis, a blood cancer for which the discovery of new treatments has been slow. It's especially encouraging that
pacritinib is effective in some patients with low blood counts, since they are not ideal candidates for the only other FDA
approved therapy."

This study received funding from CTI BioPharma Corp.
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PALOMA-3: Novel targeted drug palbociclib slows progression of hormone
receptor-positive breast cancer

WMERBOHZLIA T V2 ARG LR R ER T % 54224 (HR+/HER2-)
FEITIAABE BV TURERILE VFRE (7R M7 M) [<palbociclibZHf A 3 52

Y TRBI Y bo—/)LEA A5248 R LICHER LAY DPALOMA-3RY 74 DiE R4 51

American Society of Clinical Oncology# X & & T# & X417, Palbociclibld. 41 7!)
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FE51CL 5L PALOMA-3II 0 TREERED RV DB RN 1 >TH!)—& 5.
BARAT M2 S UEITISANB ARV EVFRENRARITADIDTH 5, O FH

FRART DB 5T IR BEITE T3 HAR (Ipalbociclib®B T9.2%9 A TH-/-DIK LT

tRBETI3.80 A Th~7-. AR AT L L FARIA LY TR REIIR F Th-7-. 5=
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The phase Il registration study PALOMA-3 reports that adding the investigational targeted agent palbociclib to standard
hormonal therapy (fulvestrant) more than doubled the duration of disease control, delaying disease progression by roughly
five months in women with previously treated, hormone receptor-positive, human epidermal growth factor receptor 2
negative (HR+/HER2-) advanced breast cancer. The study results were reported at the American Society of Clinical
Oncology's 51st Annual Meeting.

This trial was stopped early based on efficacy seen in the interim analysis.

Approximately 75% of all breast cancers are hormone receptor-positive (HR+), HER2 negative,2 and palbociclib in
combination with hormonal therapy could become a very effective treatment option after initial hormonal therapy for
women with HR+, HER2- advanced breast cancer.

"After initial hormonal therapy stops working in metastatic breast cancer, the next step is typically chemotherapy, which can
be effective, but the side effects are often very difficult for women," said lead study author Nicholas C. Turner, a consultant
medical oncologist at The Royal Marsden and a team leader at The Institute of Cancer Research, London, United
Kingdom. "This relatively easy-to-take new drug can substantially delay the point when women need to start chemotherapy,
making this an exciting new approach for women."

Palbociclib is a novel, first-in-class oral drug that blocks cyclin dependent kinases (CDKs) 4 and 6. Prior research has
shown that CDK4 and CDKB6 are among the key proteins that fuel the growth of hormone receptor-positive breast tumors.
Strong preclinical evidence supports combining CDK4 and CDKB inhibitors with hormonal therapy. Fulvestrant is one of the
most active hormone therapies for patients with HR+/ HER2- advanced breast cancer.

Women with HR+/HER2- breast cancer were randomly assigned to palbociclib with fulvestrant or placebo with fulvestrant.
All patients had metastatic disease that had worsened or relapsed after initial hormonal therapy, and 21% were
premenopausal. According to the authors, PALOMA-3 is one of the first registration targeted therapy—hormone therapy
combination studies in advanced breast cancer to include younger, premenopausal women.

At the time of this interim analysis, the average time to disease progression was 9.2 months in the palbociclib arm
compared to 3.8 months in the placebo arm. Comparable benefits were seen in pre- and postmenopausal women.

Longer follow-up is needed to determine the effect of palbociclib on overall survival. Quality of life data were collected and
will be reported at a later date.

The palbociclib combination was generally well tolerated, with only 2.6% of patients having to stop treatment due to side
effects, the most common being blood count abnormalities. Despite frequent occurrences of low white blood cell counts,
the rates of a serious complication known as febrile neutropenia were very low (0.6%), the same in both treatment groups.

Another study known as PALOMA-2 is exploring the efficacy of palbociclib as a therapy for advanced breast cancer not
previously treated with hormonal therapy. Dr. Turner noted that researchers are also looking at the possibility of using this
therapy in women with early-stage hormone receptor-positive breast cancer.

Earlier this year, the FDA granted palbociclib accelerated approval for use in combination with letrozole for women with
metastatic estrogen receptor positive (ER+), HER2- breast cancer who have not yet received hormonal therapy for their
metastatic disease. The approval was granted based on results of a prior phase Il study, PALOMA-1.

"For women with advanced breast cancer, it's remarkable to be able to stall disease progression and stave off the need for
chemotherapy for months with a simple pill," commented ASCO Expert Don S. Dizon, M.D.. "In one of the most common
forms of advanced breast cancer, palbociclib works in both older and younger women."

This study received funding from Pfizer.
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Nivolumab shows highly promising activity in advanced liver cancer in early stage trial

%51=American Society of Clinical Oncology ¥ X £ 4 T#RE XN/ I/IIFER S T4
DIER EITAFIRAAIHE  TnivolumablI R & TR THAILATR XN R T4
BEREEDT5% N BEITEHRELEZT. 1568% 1 RAEDRELR THL/ 77 =
7 E 5 X472 Nivolumabl L#2 B#Ak A 12238 T ISR R 2F 4R 5 X /2. S RID RS
FADBIFEDFERITE DY T T RE L B HA2AFEA (19%) ISH\ THPD-1414%k
BRI REB BN B0% EHBA 2 2 AD B LT B L7 Frit e B39 R 5
N50%I<HBVTUI12A AR L85 L. (ZLAL D BB D ERERSE L7351 48%D B
FIIBWTES BT L ZOIAMIIRKE T17T0 B EBA 2 120 RIADEER
1362% T#H~7-.NivolumablIBE AT K F 7= (ICRAT XD TA N R A Frke L O\ TER
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Findings from a phase I/ll study reported at the American Society of Clinical Oncology's 51st Annual
Meeting suggest that nivolumab is safe and effective in advanced liver cancer. Based on the results of
the phase | part of the study, eight (19%) of the 42 evaluable patients responded to the anti-PD-1
antibody with tumor reduction beyond 30%. More importantly, the responses have been durable and
surpassed 12 months in four patients. The overall survival rate at 12 months was 62%.

Patients with advanced liver cancer are in particular need of new treatments. There is currently only one
FDA-approved systemic treatment for advanced liver cancer, the multi-targeted tyrosine kinase inhibitor,
sorafenib. However, just 2% of patients have an objective tumor response (more than 30% shrinkage) to
sorafenib, and the average overall survival is 10-11 months.

"We are encouraged to see that nivolumab was safe overall, and the response rate as well as preliminary
survival data look quite promising," said lead study author Anthony B. El-Khoueiry, M.D., an associate
professor of clinical medicine and phase | program director at the University of Southern California Norris
Comprehensive Cancer Center in Los Angeles, CA. "While we have to verify this early signal in larger
studies, this is one of the first signs that immunotherapy with immune checkpoint inhibitors will have a
role in the treatment of liver cancer.”

Liver cancer is the leading cause of cancer death worldwide, accounting for more than 600,000 deaths
each year.

Seventy-five percent of the patients enrolled on the study had previously received systemic therapy,
including 68% who had received sorafenib. Nivolumab was given intravenously every two weeks for up
to two years.

The overall response rate was 19%, with eight patients experiencing objective tumor shrinkage beyond
30%, and two having complete remissions. The responses were durable, with 50% lasting beyond 12
months as most patients continued on treatment. In addition, tumors stabilized in 48% of patients, with
the longest case lasting beyond 17 months.

Nivolumab was safe and well tolerated, even in patients with ongoing hepatitis B or C infections.
Specifically, there have not been any safety concerns related to flares of hepatitis B infection or
worsening viral infection. The majority of the side effects were mild to moderate in nature with abnormal
liver enzymes, rash, and elevation of amylase and lipase being the most common; the abnormal liver
enzymes and elevated amylase and lipase were not accompanied by any significant clinical symptoms.

Dr. El-Khoueiry remarked that the findings from this early trial open the door to a new class of drugs for
patients with liver cancer. "While these results are preliminary and limited to a small number of patients,
they remain exciting and provide strong justification for more studies of nivolumab and other
immunotherapy approaches for patients with advanced liver cancer," he said.

"PD-1 immunotherapies continue to break new ground in diseases where nothing else seems to work well.

The fact that this drug might stop advanced liver cancer in its tracks for months, even a year, is great
news for patients," said ASCO Expert Lynn Schuchter, M.D., FASCO. "To understand the full impact of
this approach, however, larger trials are needed."

This study received funding from Bristol-Myers Squibb.
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Eribulin extends overall survival for patients with advanced liposarcoma and
leimyocarcoma
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Findings from a randomized phase Ill trial reported at the American Society of Clinical Oncology's 51st
Annual Meeting point to a promising new therapy for patients with advanced intermediate or high grade
liposarcoma or leiomyosarcoma whose disease worsened after two or more lines of initial therapies.
Patients treated with the chemotherapy drug eribulin had a two-month increase in median overall survival
compared to those treated with the standard drug dacarbazine.

According to the authors, this is the first randomized phase Ill study to show an improvement in overall
survival in patients with this aggressive family of diseases.

"Soft-tissue sarcomas are relatively rare and can be very difficult to treat. The efficacy of available drugs
for initial therapy is very unsatisfactory, and patients whose disease progresses despite two or more lines
of treatment have a very poor prognosis," said lead study author Patrick Schoffski, M.D., MPH, Head of
Department of General Medical Oncology, University Hospitals Leuven in Leuven, Belgium. "For a
disease where such few treatment options exist, a two-month improvement in survival is significant. The
more treatments our patients have access to, the better their chances of improving life expectancy.”

Soft-tissue sarcoma is a diverse family of rare diseases, and liposarcomas and leiomyosarcomas are
among the more common types. Patients with advanced, metastatic soft-tissue sarcoma have poor
outcomes, typically with survival of one year or less. There are currently few treatment options available,
particularly at the point the disease worsens or further spreads to other parts of the body despite prior
therapy.

In the study, 452 patients with advanced leiomyosarcoma or adipocytic sarcoma, which is also called
liposarcoma, were randomly assigned to treatment with eribulin or dacarbazine until disease progression.
All patients had cancers that had worsened upon receiving two or more prior treatments.

The median overall survival was 13.5 months in the eribulin group and 11.5 months in the dacarbazine
group (p=0.0169). The authors conclude that this is a clinically meaningful result given the unmet need in
this rare, hard-to-treat family of diseases.

The most common side effects associated with eribulin were low white blood cell counts, fatigue, nausea,
hair loss, and constipation, and 8% of patients stopped treatment due to side effects. Low platelet counts
were more common in the dacarbazine group compared to the eribulin group. Grade 3 and 4
treatment-related side effects occurred more frequently with eribulin than dacarbazine.

Eribulin belongs to a class of anticancer drugs known as microtubule inhibitors, which block cell division.
It was originally derived from a natural source — a sea sponge.

Several additional analyses are ongoing, including quality of life analysis, subgroup analysis and
biomarker tests. The results of those analyses will be reported at a later date.

ASCO Expert Gary K. Schwartz, M.D. commented on the study: "In a disease that has been notoriously
difficult to treat, even small steps forward are worthwhile. These findings also remind us that our work is
far from finished. The survival gain seen with eribulin must be weighed against the burden of side effects
patients experienced."

This study received funding from Eisai Inc.
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Cognitive decline more common in patients receiving whole brain radiation therapy
than radiosurgery
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Afederally funded phase lll trial provides additional information regarding a long-standing discussion
about the impact of adjuvant whole brain radiation therapy (WBRT) on cognitive function. Patients with
1-3 small brain metastases who received radiosurgery followed by WBRT were more likely to experience
cognitive decline than those who received radiosurgery alone according to research presented at the
American Society of Clinical Oncology's 51st Annual Meeting. FurthermDore, WBRT did not significantly
extend patient survival, though it did help control growth of brain metastases.

Patients with limited brain metastases often receive radiosurgery. Brain metastases are removed by
conventional surgery in only a select minority of patients.

"We used to offer whole brain radiation early on, but we now know that the toxicities of this therapy are
worse for the patient than cancer growth or recurrences in the brain," said senior study author Jan C.
Buckner, M.D., a professor of oncology at Mayo Clinic in Rochester, MN. "We expect that practice will
shift to reserve the use of whole brain radiation therapy for salvage treatment and end-stage palliative
care."

In the study, 213 patients were randomly assigned to receive radiosurgery or radiosurgery followed by
WBRT. All patients had 1-3 brain small brain metastases (up to 3 cm in width). At three months, more
patients experienced cognitive decline in the WBRT group (92%) than in the radiosurgery group (64%).

Specifically, patients who received WBRT had a greater decline in immediate recall (30% vs. 8%),
delayed recall (51% vs. 20%), and verbal communication (19% vs. 2%). The analysis of quality of life
data from this study has not yet been completed. The difference in overall survival was not statistically
significant between the two treatment groups.

According to the authors, the findings of this study have broad implications for oncology practice, as brain
metastases are a common complication in cancer care. Melanoma and cancers of the lung, breast and
colon spread to the brain especially often. Patients with bladder, kidney and gynecologic cancers can
also develop brain metastases.

Dr. Buckner remarked that while adjuvant WBRT continues to be an option for patients with resected
brain metastases, the ongoing NCCTG/Alliance trial comparing WBRT to stereotactic radiosurgery to the
surgical cavity in patients with resected brain metastasis will eventually determine which treatment
approach is better.

ASCO Expert Brian Michael Alexander, M.D. commented on the study: "This study will help shape
treatment decisions for thousands of current and future patients. As doctors, we want the very best for
our patients, and sometimes giving less treatment offers the better result. In patients treated with
radiosurgery, the benefits of adding whole brain radiation must be weighed against the risks and side
effects of treatment, and this study helps us identify the tradeoffs involved."

This study received funding from the National Institutes of Health.
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Augmenting standard therapies increase cure rates for high-risk Wilms tumor
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Two phase Il Children's Oncology Group studies found that augmenting therapy with additional drugs
improves outcomes for children with a high-risk form of Wilms tumor according to researchers at the
American Society of Clinical Oncology's 51st Annual Meeting. These patients have a specific
chromosomal abnormality associated with poorer prognosis. In prior research, such patients had
four-year relapse-free survival rates of 74.9% for stage I/ll disease and 65.9% for stage Ill/IV disease. In
the new studies, augmented therapy increased the rates to 83.9% for stage /Il and 91.5% for stage Ill/IV
disease.

"Tailoring therapy to match each patient's risk for relapse has been a major focus of pediatric oncology.
For cancers with a low risk of recurrence, we strive to decrease therapy and minimize exposure to
potentially toxic agents. On the other hand, we want to augment the therapy for those patients who are at
higher risk of relapse so that we can hopefully increase the chance for cure," said lead study author
David B. Dix, M.D., a physician at the British Columbia Children's Hospital in Vancouver, Canada. "Our
study is an example of successful augmentation of therapy for a higher risk group. We were very
encouraged to see that augmentation of therapy can overcome the negative influence of a biologic
marker in children with Wilms tumor."

Wilms tumor is a rare form of kidney cancer that mainly affects children under the age of five years. This
study focused on children with so-called favorable histology Wilms tumor, which accounts for 75% of
childhood renal cancers. Of those, about 5-6% of have a chromosome abnormality in the tumor that is
known as loss of heterozygosity (LOH) on chromosomes 1p and 16q. Researchers previously found that
patients with LOH 1p and 16q have a higher risk of relapse.

In the studies, LOH 1p and 16q was detected in 35 patients with stage I/Il disease and 52 with stage Ill/IV
disease. For patients with stage I/l disease, the standard therapy (vincristine/dactinomycin
chemotherapy) was augmented with the addition of doxorubicin. Patients with stage IlI/IV disease
received Regimen M: the standard therapy (vincristine/dactinomycin/doxorubicin and radiation therapy)
was augmented with 4 cycles of outpatient cyclophosphamide/etoposide.

At a median follow-up of 3.6 years, the four-year relapse-free survival rates were 83.9% for stage /Il
disease and 91.5% for stage IIl/IV disease. When comparing these rates to outcomes with standard
treatment regimens (75% for early- stage disease and 66% for late-stage disease), these studies suggest
that augmentation of therapy markedly improves outcomes for patients with advanced disease. Given the
small numbers in the study sample, the benefit is less clear for patients with lower stage disease but
suggestive of an improved outcome.

Overall, the treatment was well tolerated. For stage /Il patients, augmented therapy was not associated
with any significant short term increase in side effects. For stage Ill/IV patients, the most common severe
side effect of Regimen M was suppression of bone marrow function, occurring in 60% of patients;
however, the side effect was manageable. According to the authors, Regimen M substantially reduces
the number of patients who would otherwise have to undergo very intensive relapse therapy. However,
the regimen is predicted to be associated with some risk of reduced fertility. The authors recommend a
clear discussion with families regarding the risks and benefits of augmented therapy for these higher risk
patients with LOH.

ASCO President-Elect Julie M. Vose, M.D., MBA, FASCO commented on the study: "It's very
encouraging that we're making progress even for kids with a rare, high-risk form of this disease. The
ability to easily identify a small subset of patients with a poorer prognosis means these children can
receive treatment that's right for them, while decreasing side effects for lower risk patients. And that
means a better shot at surviving their cancer.”

This study received funding from the National Institutes of Health.
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STAMPEDE: Adding chemotherapy to initial therapy extends lives of men with
advanced, hormone-naive prostate cancer
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The UK-led trial Systemic Therapy in Advancing or Metastatic Prostate Cancer: Evaluation of Drug Efficacy (STAMPEDE)
found that adding docetaxel chemotherapy to standard hormone therapy markedly improves survival for men with newly
diagnosed advanced prostate cancer not previously treated with hormone therapy according to researchers at the
American Society of Clinical Oncology's 51st Annual Meeting. Men who received docetaxel plus standard therapy lived on
average ten months longer than those who received only standard therapy. In contrast, adding zoledronic acid to standard
therapy did not affect survival, and adding the combination of zoledronic acid and docetaxel was not more effective than
adding just docetaxel.

"We hope our findings will encourage doctors to offer docetaxel to men newly diagnosed with metastatic prostate cancer, if
they are healthy enough for chemotherapy. Men with locally advanced, non-metastatic prostate cancer may also consider
docetaxel as part of upfront therapy, as it clearly delays relapse," said lead study author Nicholas David James, M.D.,
Ph.D., Director of the Cancer Research Unit at the University of Warwick in Coventry, United Kingdom and Consultant in
Clinical Oncology at Queen Elizabeth Hospital Birmingham. "It's also clear that zoledronic acid does not benefit these
patients and should not be offered as an upfront treatment for advanced prostate cancer.”

STAMPEDE (Systemic Therapy in Advancing or Metastatic Prostate Cancer: Evaluation of Drug Efficacy), is the largest
randomized clinical trial of treatment for men with prostate cancer ever conducted, with more than 6,500 patients enrolled
since 2005. The ongoing study has an innovative multi-stage, multi-arm design that can be modified to both assess new
therapies and adapt to changes in the standard of care. The standard of care (SOC) in the continuously recruiting control
arm changes as treatment patterns change. For example, radiation therapy has been added to the mainstay androgen
deprivation therapy for certain patients. As the trial goes on, treatment arms that are found to be ineffective are stopped,
and new arms are added to assess the efficacy of emerging treatments, such as novel hormone drugs.

At ASCO's Annual Meeting, researchers reported results on 2,962 hormone-naive men who were assigned to four of
STAMPEDE's nine different treatment arms: SOC, SOC with docetaxel for six cycles, SOC with zoledronic acid for two
years, and SOC with both docetaxel and zoledronic acid. The SOC was at least three years of androgen deprivation
therapy, with local radiation for suitable patients. About 60% of the patients had metastatic disease when joining the trial
and the rest had high-risk, locally advanced non-metastatic prostate cancer (node-negative, stage T3/4, PSA240ng/ml or
Gleason sum score 8-10).

After a median follow-up of 42 months, 948 men had died. Overall survival was on average ten months longer in the
docetaxel arm compared to the SOC arm (67 vs. 77 months) with a relative improvement of 24%. For the subset of
patients with metastatic disease, the average improvement in overall survival was even higher, 22 months (from 43 vs. 65
months). Importantly, docetaxel also extended the time to relapse by 38% in all patients.

Two previous, smaller trials have reported results on using docetaxel in the hormone-naive metastatic setting. These trials
showed conflicting results. CHAARTED in the USA reported in the plenary session of ASCO 2014 showed a survival
advantage; GETUG-15 in France did not. STAMPEDE goes a long way in clarifying the role of docetaxel in men with newly
diagnosed, high-risk prostate cancer. The trial also included a larger and broader patient population than those trials,
comprising men with metastatic prostate cancer and 600 men with locally advanced, non-metastatic disease.

According to the authors, the overall findings of this study suggest that men with newly diagnosed metastatic prostate
cancer should be offered docetaxel as part of their initial therapy. They suggest that doctors may also discuss the option of
adding docetaxel with patients who have advanced, non-metastatic prostate cancer, given the reduction in risk of relapse
seen in this study. However, longer follow-up is needed to determine if there is any survival advantage in men with
non-metastatic disease.

While docetaxel was associated with some additional toxicity compared to SOC alone, the side effects were manageable,
and very few patients discontinued docetaxel due to side effects. Results of a quality of life analysis will be reported at a
later time.

The difference in survival was not statistically significant between the SOC and SOC plus zoledronic acid arm. Addition of
zoledronic acid to the combination of SOC and docetaxel yielded similar outcomes as SOC with only docetaxel.

"This is the biggest trial of its kind and strongly suggests that adding chemotherapy to standard hormone therapy can
extend the lives of men with advanced prostate cancer" comments ASCO President Peter Paul Yu, M.D., FACP, FASCO.
"Its innovative design is exciting, and one that we may begin to see in other areas of oncology."

This study received funding and support from Cancer Research UK, UK Medical Research Council, the UK National
Cancer Research Institute, the UK Department of Health, Sanofi-Aventis, Novartis, Pfizer, Janssen, and Astellas.
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