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In early study, crizotinib induces strong, long-lasting responses in three pediatric
cancers driven by ALK gene abnormality
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A Phase | study presented at the American Society of Clinical Oncology’s 48th Annual Meeting has
shown that the targeted drug crizotinib stalled tumor growth and, in some cases, eradicated all signs of
cancer in select children with aggressive forms of neuroblastoma, anaplastic large cell lymphoma (ALCL)
or inflammatory myofibroblastic tumors (IMT).

Crizotinib targets genetic abnormalities in the ALK gene, which are common in these pediatric cancers. If
these promising early-phase findings are borne out in larger trials, crizotinib could become only the
second effective molecularly targeted therapy for pediatric cancers. ALK abnormalities are present in 80
to 95 percent of ALCL cases, half of IMTs and 10 to 15 percent of aggressive neuroblastomas. Crizotinib
was recently approved in the United States to treat adult ALK-driven lung cancers, about 5 percent of
cases.

“It's remarkable that this targeted oral medication provided such a substantial benefit in these children with
highly aggressive cancers, most of whom had already undergone every available therapy,” said Yael
Mosse, MD, assistant professor of pediatrics at the Children’s Hospital of Philadelphia and the University
of Pennsylvania. “Now that we know more about the drivers of some pediatric cancers, we can target
those changes and treat patients in a much smarter, and potentially safer, way.”

The study included 70 children whose cancer had progressed despite all standard therapies. When

possible, patients’ cancers were tested for ALK abnormalities, though this was not required for enroliment.

Patients received one of six different doses of crizotinib — administered orally, twice a day — and remained
on the drug as long as it was well-tolerated, which was the case in the vast majority of patients. By
disease, researchers found:

*ALCL: 88 percent (7/8) of patients experienced a complete response, having no detectable
disease. Responses have been long lasting, with patients remaining on treatment with no
progression for as long as 18 months.

*IMTs: Seven patients with this rare disease were enrolled onto this trial. The majority have
experienced substantial benefit, ranging from tumor shrinkage to complete tumor regression.
Such responses have lasted for up to two years, with all patients still receiving therapy; these
findings are important because no other available anticancer therapies are effective in this
disease.

*Neuroblastoma: Overall, two of 27 patients had a complete response, and eight have had no
disease progression (stable disease). Of patients with a proven ALK abnormality, two of eight
patients experienced a complete response. These responders have remained on therapy for
between 9 months to more than two years without progression — a notable finding given that
most heavily pre-treated neuroblastoma patients on a Phase | trial experience cancer
progression in 1 to 2 months.

Researchers also observed that neuroblastoma patients treated with higher doses of crizotinib — which in
some cases were twice the approved adult dose — experienced demonstrable responses. This may
explain why some neuroblastoma patients with proven ALK abnormalities did not respond to crizotinib,
since they had received lower doses of the drug than the responders.

Dr. Mosse is the recipient of this year’s James B. Nachman ASCO Junior Faculty Award in Pediatric
Oncology.
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Combining two targeted drugs shows encouraging activity with fewer toxicities for
patients with advanced melanoma

#48E American Society of Clinical Oncology % 4 T#% X #7-expanded B+ 71
TIVOFER BRI HH2>D 5 T 128 /65 E—BRAFFLE Edabrafenibb L U
MEKPE & Ztrametinib— (1. 25 A D#EITE4F1E L, RAEDIREHFIBRAFIRE) JEFRFE
DRI TATRERINALLVERBEBIER L ~NILAYRN AR I N, SO Tl
V600 BRAFZE £ %474 L BRAFIZE) SR EZ TSN\ #ITA T/ —Z BHEEHRY
L7=o FA T ILRARTIL, 4 4 % Bl B Ddabrafenib 4L U trametinib24% 5 X7~ %%
125 KA E 4. S BIOREN Tl18 K ICBRAFAZEEB % /22Dt (bS8 ik
LY DR EFEIIFFTXMN2) . L8> TBRAFZE) EBRIBIBED LT 7 IL—T D
TTAICEERD G TON - COTTAD BB DERBEGIAM P RIEIL7.490ATHY.
#BEDvemurafenibEH| R T4 THLNFERYEE Th-7-. EHEHHICEHT S
T3S FHFIFLNLETETHL bIATILEIED125 AF R F LR AAHF
FELDIEbTH2% THY) . hD2%ICHE N TERACIES R Lz —fiZE 2w Lo LA
BT RE R T OMDBIERIIF B B EARBLUBM AR TH-70

Results from an expanded Phase IB trial presented at the American Society of Clinical Oncology’s
48th Annual Meeting, show that combination therapy with two investigational targeted drugs — the
BRAF inhibitor dabrafenib and the MEK inhibitor trametinib — stalls cancer progression and with a
lower level of skin side effects than published studies of the current standard single-agent
BRAF-targeted therapy, vemurafenib, have shown. The analysis included patients with advanced
melanoma who had a V600 BRAF mutation and who had no previous BRAF-targeted treatment.

Approximately half of all melanomas harbor a V600E mutation in the BRAF gene; in those patients,
the nearby MEK pathway is also highly active. While the approval of vemurafenib last year
represented a major research achievement, most patients eventually develop resistance to the
drug. It is hoped that simultaneously targeting the two active pathways — BRAF and MEK — will
provoke a stronger anti-cancer response and prevent, or further delay, treatment resistance.

“It's fascinating to find such promising effects with this combination regimen. Not only are the two
drugs causing shrinkage of the cancer, but we're seeing that a second anti-cancer therapy may
actually suppress the side effects of the first,” said Jeffrey Weber, M.D., Ph.D., a senior member at
H. Lee Moffitt Cancer Center and director of the Donald A. Adam Comprehensive Melanoma
Research Center.

While the overall trial included 125 patients who received varying doses of dabrafenib and
trametinib, the current analysis focuses on a sub-group of 77 patients who received no prior
BRAF-targeted therapy (other prior therapies, such as chemotherapy, were permitted), and thus
had no prior resistance to BRAF-targeted therapy. Among these 77 patients, median
progression-free survival was 7.4 months, which is comparable to what was observed in past
single-agent vemurafenib studies. Survival data is expected later this year.

Skin lesions are a well-known side effect of vemurafenib therapy, occurring in up to one-quarter of
patients. In this trial, such toxicities were far less common: just 2 percent of the 125 patients in the
overall trial developed squamous cell carcinomas and another two percent developed actinic
keratoses. Additional common, but manageable, side effects included fever, fatigue and
dehydration.
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Anti-psychotic drug controls breakthrough chemotherapy-induced nausea and [News 02]
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A Phase lll trial in cancer patients with chemotherapy-induced nausea and vomiting (CINV) that [News 10]
does npt respor.md to cgnvgnthnal trea.tmgnts provu.ies the first conf:Iuswe e\.n.dehce that olanzapine, WD B S GISTEE DR 5 MET 3
an anti-psychotic medication, is effective in controlling these sometimes debilitating side effects of
cancer therapy. The trial was presented at the American Society of Clinical Oncology’s 48th [News 1]
Annual Meeting. L S
ETID AR 2 ARAIIELE THD
Overall, CINV affects about 50 to 60 percent of patients taking certain types of chemotherapy.
While these side effects can usually be controlled with available medications, a significant minority [N?!vs 13] .
of patients, about 30 to 40 percent, experience “breakthrough” CINV, which is defined as nausea ETAREED ABEDEFHIETER
and vomiting that persists despite preventive treatment recommended by ASCO or other guidelines.
[News 13]
The double-blind, randomized controlled trial compared olanzapine to metoclopramide, a drug often A IVERREZIGA1 B0/ ¥ 2% EILE
prescribed for breakthrough CINV although research has not been conducted to confirm its Ehh)iu
effectiveness for that purpose. Patients who received olanzapine did significantly better than the

patients who received metoclopramide. [News 14]

HENDHAMREE IFRRALOFED RIFCHD
“This is the first time that breakthrough CINV has been studied in a systematic way,” said Rudolph

M. Navari, M.D., Ph.D., lead author of the study and professor of medicine, associate dean and [News 15]
clinical director of the Harper Cancer Institute, Indiana University School of Medicine-South Bend. e N _ N fE e =
“This study suggests that olanzapine will be very useful in these patients who feel very sick and g;ﬁ;ﬁgﬁgﬁf:ﬁ@ﬁﬁmi RBOBAAE RS
sometimes come to the clinic, hospital or emergency room. As a result, patients will feel better.”
Breakthrough CINV can lower the quality of life for cancer patients and can even necessitate [N?;”S 16] "
reductions in their chemotherapy doses, possibly limiting the effectiveness of treatment. The study INED AN T BTG ARSI AVZTE LR
enrolled patients receiving highly emetogenic chemotherapy drugs, including cisplatin, doxorubicin dE3
and cyclophosphamide.

[News 17]
In the study, 205 patients who had never received chemotherapy were first given standard (R EAFR AR RES I CE AR
guideline-recommended drugs to prevent CINV prior to starting their chemotherapy. While these
drugs prevented CINV in most of the patients, 80 patients developed breakthrough CINV. These [News 18]
patients were then randomized to receive either daily oral olanzapine or daily oral metoclopramide h7-5PD-1 B e EEENE LLEH

for three days. They were followed for 72 hours, through phone calls from study nurses, and were
asked to fill out a diary.

During the 72-hour observation period, 71 percent (30 of 42) of those receiving olanzapine had no
vomiting, compared to 32 percent (12 of 38) of those receiving metoclopramide. Sixty-seven
percent (28 of 42) of the patients taking olanzapine experienced no nausea, compared with24
percent (9 of 38) of those taking metoclopramide.

While olanzapine, approved by FDA for treatment of psychosis, is known to cause a variety of side
effects when taken daily for six months or longer, the short-term use in this study did not lead to
any significant toxicities. Breakthrough CINV generally develops between the second to fourth days
after chemotherapy treatment, so it would not be necessary to take olanzapine for longer than three
days, Dr. Navari said. Olanzapine is relatively inexpensive and is taken orally.
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Adding abiraterone to hormonal therapy before surgery can eliminate tumor in the
prostate in some men with high risk prostate cancer
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A randomized Phase Il study presented at American Society of Clinical Oncology’s 48th Annual
Meeting, shows that six months of treatment with the targeted drug abiraterone, in addition to
standard hormonal therapy before surgical removal of the prostate, eliminated or nearly eliminated
cancer in one-third of men with localized high-risk prostate cancer. The study marks the first time
that abiraterone — a drug used to treat more advanced prostate cancer — has been explored for the
treatment of earlier-stages of prostate cancer, including in the neoadjuvant setting.

Localized high-risk disease is generally defined as prostate cancer in men with a PSA level above
20, high-grade disease (a Gleason score of 8 or more), and stage T3 disease. Men with this stage
of disease tend to have a poor prognosis, often experiencing cancer spread to other parts of the
body despite aggressive treatment with available therapies.

"For this proportion of patients with high-risk disease to have very little to no detectable cancer in
the prostate after six months of therapy is dramatic,” said Mary-Ellen Taplin, M.D., Associate
Professor of Medicine at Harvard Medical School and the Dana-Farber Cancer Institute and the
study's lead author. “Our findings suggest that this combination therapy approach could improve
outcomes for a substantial number of men, but larger, long-term trials are needed to confirm this
approach."

Previous studies have shown that use of standard hormonal therapy alone, including treatment with
leuprolide, before surgery had limited benefits for men with localized high-risk prostate cancer. This
study evaluated the effect of adding abiraterone to leuprolide in two groups of men with this form of
the disease: Group A included 27 men who received leuprolide hormonal therapy for 12 weeks
followed by leuprolide plus abiraterone for another 12 weeks. The second group, Group B, included
29 men who received both abiraterone and leuprolide for the entire 24-week period. Prostate
surgery was performed in all men after 24 weeks of therapy, and the tissue was examined for
evidence of cancer.

Among men in Group B (24 weeks of abiraterone therapy), 34 percent had either complete
elimination (3/29) or nearly complete elimination (7/29) of their cancer upon surgery. In Group A (12
weeks of abiraterone therapy), 15 percent of men had either complete elimination (1/27) or nearly
complete elimination (3/27) of their cancer upon surgery. Therapy was well-tolerated by both
groups.

Abiraterone works by blocking production of the male hormone testosterone and related
metabolites that often fuel prostate cancer growth. The addition of abiraterone to traditional
hormonal therapy, which restricts testosterone production in a different way, further shuts down the
body’s ability to produce the hormones that prostate cancer cells need to grow. The clinical benefit
of intensive androgen deprivation therapy, either before or after prostatectomy, will need to be
validated in prospective, randomized clinical trials, but these data suggest a benefit for some men.
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Adding bevacizumab to chemotherapy for platinum-resistant ovarian cancer improves
progression-free survival
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Adding bevacizumab to standard chemotherapy doubled progression-free survival (PFS) in a
phase Il randomized trial of women with platinum-resistant ovarian cancer according to a study
presented at the American Society of Clinical Oncology’s 48th Annual Meeting.

“These results are very significant because the addition of bevacizumab offers a new treatment
option for the 20 percent of women who have primary platinum-resistant disease, as well as those
whose disease later becomes platinum-resistant,” said lead study author Eric Pujade-Lauraine,
M.D., Ph.D., professor, Université de Paris Descartes, France and head of the Group
d’Investigateurs Nationaux pour I'Etude des Cancers Ovariens (GINECO), a clinical trials
cooperative group based in France. “For the first time in platinum-resistant ovarian cancer, we have
been able to significantly improve progression-free survival with a combination therapy.”

The multi-center international randomized study evaluated bevacizumab added to chemotherapy vs.

chemotherapy alone in 361 patients with epithelial ovarian, fallopian tube or primary peritoneal
cancer with disease progression within six months of their last dose of platinum therapy. All patients
received one of three standard chemotherapy drugs normally offered in this setting—weekly
paclitaxel, topotecan or liposomal pegylated doxorubicin. These treatments are equally effective in
treatment for resistant ovarian cancer, differing only in their toxicities. The investigators selected the
chemotherapy based on each patient’s previous experience with the drugs.

After a median follow-up of 13.5 months, 75 percent (135 of 179) of the patients who received
bevacizumab in addition to chemotherapy had a recurrence, compared to 91 percent (166 of 182)
who received chemotherapy alone.

Median PFS was 6.7 months in the combination group, compared to 3.4 months in the
chemotherapy alone group. Overall survival data is not yet complete.

Adverse events were higher in the bevacizumab group. These included greater than Grade 2
hypertension (20 percent vs. 7 percent), proteinuria (11 percent vs. 1 percent), gastrointestinal
perforations (2 percent vs. 0), and fistula or abscesses (2 percent vs. 0). For other adverse events
greater than Grade 3, the study arms were equivalent.

Strict patient selection—based on the absence of history of bowel obstruction/abdominal fistula or
clinical/radiological evidence of rectosigmoid involvement—helped to limited the incidence of
adverse events due to bevacizumab, Dr. Pujade-Lauraine said.

Previous studies have shown that bevacizumab is active in first-line and second-line treatment of
ovarian cancer. Future studies are likely to test when and how long to treat the disease with this
agent.
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Bendamustine regimen more effective for lymphoma than standard therapy with
fewer side effects

#4811 American Society of Clinical Oncology ¥ & THZ X7 % JzX 5 3ABARROIE R,
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Long-term results from a multicenter Phase Ill study presented at the ASCO’s 48th Annual Meeting
show that initial combination chemotherapy with bendamustine and rituximab more than doubled
progression-free survival, to nearly six years, compared with standard R-CHOP therapy among
patients with indolent lymphoma and mantle cell ymphoma. The bendamustine regimen was also
associated with fewer side effects.

"This is the first randomized clinical trial to compare bendamustine and rituximab with a standard
chemotherapy regimen for these more challenging types of lymphoma, and it clearly shows that the
bendamustine-based regimen is more effective and less toxic," said Mathias J. Rummel, M.D.,
Ph.D., Professor of Medicine at the University Hospital Giessen in Germany and lead author of the
study. "Just as important, bendamustine-based therapy allowed patients to have a better quality of
life while undergoing therapy. These long-term findings should be strong enough to change clinical
practice."

R-CHOP, a standard chemotherapy regimen for many non-Hodgkin lymphomas, includes the
targeted therapy rituximab plus the drugs cyclophosphamide, doxorubicin, vincristine and
prednisone. Bendamustine has been used for decades in Europe (it was developed in Eastern
Europe), but only became available in the U.S. in 2008. While many U.S. doctors already use the
bendamustine-based regimen based on earlier data from this trial, uptake has not been universal.

The investigators compared progression-free survival between 514 patients with previously
untreated indolent non-Hodgkin or mantle cell ymphomas who were randomly assigned to receive
either bendamustine/rituximab (B-R) or R-CHOP. After a median follow-up of 45 months, median
progression-free survival (PFS) was 69.5 months in the B-R group versus 31.2 months for the
R-CHOP group. Overall survival did not differ between the two groups, partly because nearly half of
the R-CHOP patients whose disease continued to progress were then permitted to receive B-R,
and partly because survival for indolent lymphomas tends to be very long, making PFS the most
reliable measure of clinical benefit and patient quality of life.

While there was a higher incidence of mild skin reactions in the B-R group, there was no hair loss
and a lower incidence of nerve toxicity and infections, compared with the R-CHOP group. Moderate
to severe declines in neutrophil counts (a type of white blood cell) occurred in 69 percent of the
R-CHOP patients and 29 percent of the B-R group; G-CSF treatment (a drug used to boost
neutrophil counts) was needed after 20 percent of R-CHOP chemotherapy cycles, but after only 4
percent of B-R cycles.
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LUX-lung 374 TV Afatinibl EATRAR A, $FIC—ERDBIZTFH 71V D
FERISH\ W GEITRELES

LUX-lung 3 trial: Afatinib delays progression of advanced lung adenocarcinomas,
particularly in genetic subset of tumors

%48E American Society of Clinical Oncology® & TH & XN /~E3HE RN T LD
fE R T A2E RafatinibZ A\ B E AR ORR (L. EREEEER T % Sk
(EGFR.ErbB1Y L Tt5abNA)EREH T 5-THARS A B D38 B 4 5 1AM
(PFS) #IE R XU AU HSRIMN 2o CORITAITH O THTSEE HIL345 A D B %afatinib
F7-IRBE BRI | L AR Lo AL IR S AE A 12841 72, LUX-lung 3b7A
TILDORELENFRIRETEGFRERE LR TAIUA R EI N, BIFIREIIE £ 15t
BEIAUAROFE R E3D S M7= 8 HIA R F B84 A 141 <. afatinibl L7% B D 3% B4R
EinmL )4 BIER L7~ (PFS:11.1546.94°B) . 193 /- (IL858RDP K k2 H 5 BH
308 Al T, PFSIEXLICE A -7 (13.6516.94°R) . Afatinibl S L 5368 £ % 1 7- B
FIF - ABE L FIRFEZ T BB LB L, LSRR EE L DRfA AN AE)—
FRAYICIER D BAL AL QOLABAF Tdh-7=. Afatinibl CL S EI1EF [IEGFRAZH) 55
YR Th-1-o & E IR T 57 — 7 132FRAIABLNET E Th5.

Results from a Phase Ill international trial presented at ASCO’s 48th Annual Meeting show that
initial single-agent oral therapy with the targeted drug afatinib prolongs progression-free survival
(PFS) in patients with advanced lung adenocarcinomas that harbor epidermal growth factor
receptor (EGFR, also known as ErbB1) mutations, compared with standard chemotherapy.
Researchers found that afatinib was particularly beneficial — leading to a doubling of PFS —in the
majority of patients who had one of two common types of EGFR mutations, deletion 19 or L858R.
These two mutations together account for approximately 90 percent of all EGFR mutations.

This is the first time findings from this trial — LUX-lung 3 — have been presented, and they are of
particular interest because researchers compared afatinib with a relatively new first-line regimen for
advanced, previously untreated lung adenocarcinoma: combined pemetrexed and cisplatin
chemotherapy. This form of disease is a subtype of non-small cell lung cancer. EGFR mutated, or
driven, lung adenocarcinoma is often clinically associated with patients who have never smoked
and patients of Asian descent.

The EGFR pathway facilitates cancer cell growth, survival and spread. Laboratory studies have
shown that afatinib chemically blocks this pathway more thoroughly and permanently than current
EGFR-targeted treatments, such as gefitinib and erlotinib. Additionally, afatinib blocks the broader
ErbB family of receptors that are associated with the EGFR pathway, including HER2 (ErbB2) and
HER4 (ErbB4), and can inactivate further cancer cell pathways.

“By more broadly and effectively blocking the molecular pathways that facilitate the growth of these
cancers, afatinib appears to be more potent than other therapies,” said James Chih-Hsin Yang,
M.D., Ph.D., a Professor at the National Taiwan University and the principle investigator of this
multi-national study. “This new treatment could not only help patients live a longer period of time
without further cancer progression, but because it's given orally, it may also require fewer visits to
the doctors’ office than standard chemotherapy — another important quality of life advantage.”

In this study, researchers randomized 345 patients to afatinib or standard combination
chemotherapy treatment, given intravenously. All participants had EGFR mutations that were
identified through central testing, and the imaging scans were independently reviewed to evaluate
treatment outcomes. After a median follow-up of 8 months, they found that afatinib delayed disease
progression by more than 4 months over standard therapy (PFS: 11.1 vs. 6.9 months). Among the
308 patients with either deletion 19 or L858R, PFS was prolonged even further (13.6 vs. 6.9
months). Researchers noted that patients treated with afatinib were also slower to experience
worsening of common lung cancer-related symptoms, including cough and dyspnea and showed a
better quality of life when compared with patients receiving chemotherapy.

Side effects with afatinib were comparable to those of other EGFR-targeting therapies. Overall
survival data are expected in about two years, according to Dr. Yang.
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METRIC study#i7-%MEKFALE FRIIEITBRAF-EE A7/ —<7 BEDEHFHA
MEekEd 5

METRIC study: New MEK inhibitor improves survival for patients with
advanced BRAF-mutated melanoma

% 48= American Society of Clinical Oncology ¥4 THRZ I N7 HEIEARDT —F
NH RO ERESIREN AL FFECE L BRAFER TR T 5£(TA7/—< &
HOREBIGTE LR IE X M F R LRI L S ASRI N2 METRICY L THmbit S
CORIFABWT RS IE DL FEREEZ T - DHHETBRAFEREA T/ —7
BH Ftrametinib (214 A) F /-1 312 #8970 4L 552 3% (108 A ; dacarbazineF /=132 ¥71) ¥
F)L) EZ\THBE AT BB AT 720 48T trametinib 68 2 % 11 7- BE D22%
DERICEI L DI UL FERZBERE TOTHUIB8% Th-7-. LB L FHAM
Al Strametinibik 5-8% (4.8 F) D% #5it 528 (1.5 A) LA BIR D >7—
B TII55%ET Lz, P &£ FHAM L3 /trametinib /8RB TH BICRS BT
27 1346%AK T L7=; 64 B4IC&E 7 LT\ =D dtrametinibBE B T81% Ch-7-DI
XU ACFERZBETII67% Tho7- ALFRZFITRBAIHELABEZEDIZITFE
(47%) |dtrametinib AR £ 35 7] X770, & IR IS+ 2B B MLTD /o2
F— =R EE RS LLILITK TH L REENZEAX NS THAT .

Data from a Phase Il study presented at the American Society of Clinical Oncology’s 48th Annual
Meeting show that the oral investigational drug trametinib delayed tumor growth and extended
survival for patients with advanced melanoma who have BRAF mutations, compared with standard
chemotherapy. This is the first Phase Il trial evaluating a melanoma treatment that inhibits a protein
known as MEK — part of the MAP kinase-signaling pathway, of which BRAF is also a component.

"This is the first in a new class of targeted drugs that could benefit patients with melanoma who
have BRAF mutations. The findings show that targeting the MEK molecular pathway is a viable
strategy for treating many people with the disease," said Caroline Robert, M.D., Ph.D., Head of
Dermatology at the Institute Gustave Roussy in Paris, France. "Trametinib is likely to become
another first-line treatment option for patients with advanced melanoma."

Only one targeted therapy, vemurafenib, is currently approved for advanced melanoma.
Vemurafenib targets a protein produced by a mutation in the BRAF gene that fuels melanoma
growth, and is present in roughly half of patients with melanoma. MEK lies downstream from BRAF
in the same signaling pathway. Since most patients taking vemurafenib eventually develop
resistance to the drug and many experience serious side effects, MEK inhibitors could help address
a continuing need for new therapies in these patients.

In this study, known as METRIC, patients with advanced BRAF-mutated melanoma who had
received up to one prior chemotherapy regimen were randomly assigned to receive trametinib (214
patients) or standard chemotherapy (108 patients; either dacarbazine or paclitaxel). Overall, 22
percent of patients who received trametinib responded to treatment, compared with 8 percent of
those who received chemotherapy.

Median progression-free survival was significantly greater in the trametinib group (4.8 months) than
the chemotherapy group (1.5 months) — a 55 percent reduction in the risk of progression. Interim
overall survival was also longer among the patients treated with trametinib, with a 46 percent
reduced risk of death; 81 percent of patients in the trametinib group were alive after six months of
follow-up, versus 67 percent in the chemotherapy group. Approximately half (47 percent) of patients
whose disease progressed while on chemotherapy were permitted to take trametinib, so the overall
survival advantage may ultimately prove to be greater if this "crossover effect" is taken into account,
according to the researchers.

Side effects of trametinib were generally manageable. Severe adverse events included skin rash (7
percent of patients), eye problems (less than 1 percent), high blood pressure (12 percent) and
reduced heart function (7 percent).
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Intermittent hormonal therapy less effective than continuous therapy in certain men
with advanced prostate cancer

TIVE VRREEEBRI AR DA BT 520 D— k8w iamE 2 ki L /- &
% 3R 5 I E R R AR DIE R 2150 ) I‘Eﬂ%%l BOWTHMRE L RILE Y
TR IR RV E VR L ) AR T EASRI N CO R TA T
1213, 72 A M Oy o R L &V BE D& ITPSAS Ang/mLIA T IAET L 2K L&

BZ S AR AR A A B IE1,500A R ) RH LN, T DEIK D (iFa‘]Ké‘Jd‘\
IWE R TTON) & 7= 13346589 R L E VI35 (T50A) £ 21T BBEICE{EA 18
TSI FARE ERBERE (LRI AR E %\ -0, @ﬂﬁéd)fﬁ%‘(i—?ﬁ
THREVERBERE DX DRIV E VIFFE T Z T 7= B BRAM P RABQ 2514 10 A°
A DEBH BB GBIV EMH. BB BLU) V@2 BA TV DBRFDRES
HARA o RAB (L BB 8B BECTAETH - - DI L M REEHBE TII525% T
H otz ALY RHICES L TV SRBEICE T 2EFIAM P RIE L%
TR TH - 7- (et ieBEE T4 15 LRBYEREETEHE), DR Y 74 |3
#48EAmerican Society of Clinical Oncology3 & T##& X #17-.

A long-term, multicenter Phase Ill international clinical trial comparing two common therapies for men
with hormone-sensitive metastatic prostate cancer has found that intermittent hormonal therapy is less
effective than continuous hormonal therapy in men with minimal disease spread. There was a two-year
difference in median survival among these men, favoring men who received continuous therapy. Among
men with more extensive disease spread, however, the results indicate that intermittent and continuous
therapy are comparably effective. The study was presented at the American Society of Clinical
Oncology’s 48th Annual Meeting.

"Some doctors recommend intermittent hormonal therapy to men with metastatic prostate cancer,
believing it will reduce their risk of side effects without compromising their outcome, but these findings
demonstrate a clear downside to this approach for certain men," said Maha Hussain, M.D., Professor of
Medicine and Urology at the University of Michigan Comprehensive Cancer Center and the study's lead
author. "The findings clearly demonstrate that intermittent hormonal therapy is not safe for all patients
with metastatic prostate cancer. They will be practice changing for many doctors in the U.S. and abroad
who routinely use intermittent therapy.”

Prostate cancer is fueled by the male hormone testosterone; hormonal therapy is used to turn off
testosterone production and thereby stop cancer growth. But hormonal therapy has side effects that
impair quality of life, including reduced sexual drive and potency, hot flashes and weight gain. Based on
early scientific and clinical data, doctors have thought for some time that intermittent hormonal therapy
could decrease these side effects and perhaps delay the resistance to hormonal therapy that most
metastatic prostate cancers develop.

Intermittent hormonal therapy appeared to be safe in prior studies, but those studies generally included
either men whose only evidence of prostate cancer progression was an increase in PSA level (as
opposed to X-ray evidence of disease spread, for example), or men with wide-ranging stages of disease
(not just metastatic cancer).

This National Cancer Institute-sponsored intergroup study (led by SWOG) was designed to see if
intermittent hormonal therapy achieved survival comparable with continuous therapy among men with
metastatic prostate cancer. The trial included more than 1,500 men with hormone-sensitive metastatic
prostate cancer whose PSA fell to 4 ng/ml or less after 7 months of continuous hormonal therapy. The
men were then randomly assigned to receive intermittent hormonal therapy (n=770 patients) or
continuous hormonal therapy (n=759 patients). Because treatment was given periodically, patients in the
intermittent therapy group received, on average, about half as much hormonal therapy as those in the
continuous therapy group.

After a median follow-up of 9.2 years, median overall survival in men with minimal disease spread (no
spread beyond the spine, pelvis, and lymph nodes) was 7.1 years for those who received continuous
therapy versus 5.2 years for those who received intermittent therapy. Among men with more extensive
disease spread, median overall survival was similar in both arms (4.4 years for the continuous therapy
group vs. 5 years for the intermittent group).
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Regorafenibl /KRR G ITH T HMED 72 AT LA HLE M E
JE% SR LA THS

Regorafenib effective for gastrointestinal stromal tumors that progress due to
resistance to approved targeted therapies

$#48EAmerican Society of Clinical Oncology 2 TR I N/ IMEE A T/ILD
fER. # - Ru sy FiRE Fregorafenibld. A 7 F =7 XX =F =7 E S UMOF F 7T A
TERA T L a N AMIED 70| AT LT LB VB % (GIST) B O F 4 %X
FLIBTUDTIN R RH LB BL UE AL F R T A GISTRE 199A %
regorafenib 7:13 7" 7t R IR BDIER E4EAn T B RO XIFROE LG 3 584 A
BB T2 @ TORFE VBRI UUREN A 7 F =T BLUR=F =7 R%
EZFTCON 2 T DFER . $E3% B 4 75 3AM (dregorafenibZ A\ TEBX N B (4.8%
AICBWTT 7R e AV B (0.90°R) L E4tE KD -7 R B BALLA5 S
7't KBt B [dregorafenibiGHITE B HIUAFH T AT 2R T85% D BH
#regorafenibMARITE B4 AU ATE /2o COMATILTHA L D01, 2GR L
BB TR A L 2 E3RO WD 724 BFRDBAZ Tregorafenib % F-HAICEALE L7 &
FIIBOWTHE TR DFE W MER S Z O 72, COFRF O LB TR S RITF T,
BIER ILGISTISH ¥ B DA TAREY R Y E & Th-7,

Results of an international Phase I trial presented at the American Society of Clinical Oncology’s
48th Annual Meeting demonstrate that the new targeted oral drug, regorafenib, can improve
outcomes for patients with gastrointestinal stromal tumors (GIST) that progress due to resistance
to other available treatment options, including imatinib and sunitinib.

The researchers found that progression-free survival was four times longer among patients
receiving regorafenib than among those receiving placebo. All patients also received best
supportive care to alleviate the symptoms of their disease.

“If approved, regroafenib will fulfill an urgent unmet need for patients with GIST who have
exhausted all other treatment options,” said George Demetri, M.D., Director of the Ludwig Center
and Sarcoma Center at Dana-Farber Cancer Institute and Harvard Medical School in Boston.

“Targeted therapy has revolutionized treatment for this rare cancer, but we’ve been on the hunt for
additional effective treatments for the 85 percent of patients whose cancer eventually develops
resistance to the only two available therapies. Regorafenib appears to target GIST tumors in a
different and possibly more powerful way than the current FDA-approved therapies, making it a
potentially significant new option to help patients.”

Like other approved “smart drugs” for GIST, regorafenib targets abnormalities in cancer cell
signaling pathways driven by an enzyme called KIT. Although initially suppressed by targeted
therapies such as Gleevec, new mutations eventually evolve which lead to drug-resistant forms of
the KIT enzyme, allowing the cancer to grow despite continuing the drugs which initially worked.
Regorafenib appears to inhibit the cancer-promoting signals in a unique way, working even in
patients whose cancers have developed resistance to the other treatments.

In this study, researchers randomized 199 patients with metastatic and/or inoperable GIST
patients to either regorafenib or placebo plus best supportive care. All had undergone prior
treatment with at least standard imatinib and sunitinib therapy. Progression-free survival was
significantly longer among patients treated with regorafenib (4.8 months), compared with placebo
(0.9 months). If the disease worsened, patients on placebo were allowed switch to regorafenib
treatment; in all, 85 percent of patients were able to cross over to receive regorafenib. Because of
this trial design, there was no statistical difference in overall survival between the two arms,
although a non-significant trend was noted in favor of patients who started regorafenib earlier in
the course of care. The drug was well-tolerated overall, with side effects similar to other approved
targeted agents for GIST.
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EMILIA: New treatment for HER2-positive advanced breast cancer, improves
progression-free survival over current standard therapies

BRI NS 2/ X277 -DMA (T-DM1) 4 X FE ¥ 57 3F 27 (XL) R A\ /=12 BIRY
PR L= 3MBEAE AL R I TADIER I XY YNGR YR 7 BB EHE + AHER2K
MBS T HATE - LI A A BHFICHE W TT-DMICL 2F EADEEREY ICE B 108
B A ZHAM (PFS) DEE AT SN/~ EMILIAYSHIMAZOEEZ Y74 Tl31,000 A
FL{DRBHEET-DM T/ IXLER BAIEE S 20 F /- IR 2 BIR§ 53 T3
B N RAT AR TEEAE A 24T /- PFS W S4B I X T-DM1 74 8£ C9.6 4 B Th-
1-DIF L XLBETIE6.4%9 A Th-1-— D& IR FRNR B TH-7-. 25 DEHFR
|LT-DM1B,T65.4% Coh-7-DIFF L XLEETII47.5% Th-7-. CORTEE BB
BEIINATLTHLD LD E R IN-— KRBT AOMAFOELERREICE LY
hor20 RI T 4% F THBIN TS REFFRIILY I HIFRIRIEINSLTH
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A phase Ill randomized study of the investigational agent trastuzumab emtansine (T-DM1) vs.
standard therapy using capecitabine and lapatinib found significant and clinically meaningful
improvement in progression-free survival (PFS) for T-DM1 in women with HER2-positive locally
advanced or metastatic breast cancer previously treated with a taxane and trastuzumab. Results
were presented at the American Society of Clinical Oncology’s 48th Annual Meeting.

T-DM1 is an experimental antibody-drug conjugate that consists of the antibody trastuzumab linked
to the cytotoxic drug emtansine (DM1).

“The drug worked. It was significantly better than a very effective approved therapy for HER2
overexpressing metastatic breast cancer,” said lead study author Kimberly L. Blackwell, M.D.,
professor of medicine and assistant professor of radiation oncology at Duke Cancer Institute at
Duke University. “Also, as a clinician who takes care of a lot of breast cancer patients, I'm pleased
that this drug has very little dose-limiting toxicity. Patients don’t lose their hair from this drug. For
patients facing metastatic breast cancer, this is a breakthrough.”

The international study, called EMILIA, randomized nearly 1,000 patients to receive either T-DM1 or
XL every three weeks until their disease progressed or they experienced unmanageable toxicity.

The median PFS for patients receiving T-DM1 was 9.6 months, compared to 6.4 months in the
group receiving capecitabine and lapatinib (a regimen known as XL) — a difference that was
statistically significant.

After two years, 65.4 percent of the T-DM1 patients were alive, compared to 47.5 percent of the XL
patients. This difference in statistical significance did not meet the trial’s predetermined statistical
survival threshold for the first analysis. The second survival analysis planned for later in the study
will provide additional information.

The most common adverse events of Grade 3 or above for T-DM1 included thrombocytopenia
(12.9 percent vs. 0.2 percent) and elevation in liver function tests. These side effects resolved when
patients took a break from the drug, Dr. Blackwell said. Dose reductions were greater for patients in

the XL group: 53.4 percent for capecitabine, 27.3 percent for lapatinib, and 16.3 percent for T-DM1.

Patients in the XL group experienced more diarrhea (20.7 percent vs. 1.6 percent), hand-foot
syndrome (16.4 percent vs. 0), and vomiting (4.5 percent vs. 0.8 percent).
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Continuing bevacizumab with second-line chemotherapy after first progression
extends survival for advanced colorectal cancer

% 48EAmerican Society of Clinical Oncology 4 TH& X #1/- KR E 3MBEE R AR
DFER. 77—AMA VUL TN X2 TR RRE X S BT RGH A RE DA UK
T4 L L TORRER AL SRR L~ X2 T L AR E S E BN TR L~
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Results from a large, Phase Ill clinical trial presented at the American Society of Clinical Oncology’s
48th Annual Meeting show that combination treatment with bevacizumab and standard
chemotherapy in the second line setting in patients with advanced colorectal cancer who have
received bevacizumab combination treatment first-line extends overall survival.

“These findings confirm what many physicians and researchers have long suspected — that
extended bevacizumab treatment provides meaningful benefits for patients with advanced
colorectal cancer, without adding significant side effects,” said Dirk Arnold, M.D., Director of the
Hubertus Wald Tumor Center, University Cancer Center (UCCH) of University Clinic Eppendorf,
Hamburg, Germany, and Speaker of the German AlO Colorectal Cancer Collaborative Study Group
(which initiated the trial). “But the findings also provide an important new insight about the biology

of advanced colorectal cancer, showing us that if the disease develops resistance to chemotherapy,

it does not necessarily mean that tumors become resistant to anti-angiogenic therapy. By simply
switching chemotherapy drugs when the cancer progresses and continuing with bevacizumab, we
can make second-line treatment even more powerful. This finding will likely spur research into other
cancer types that are sensitive to both bevacizumab and chemotherapy.”

Bevacizumab is known as an anti-angiogenic targeted therapy. This is the first randomized trial to
evaluate the combination regimen in second-line in patients who have previously been treated with
a bevacizumab regimen in the first-line setting.

In this Phase Ill randomized trial, 820 patients with metastatic, inoperable colorectal cancer were
treated with standard first-line chemotherapy (physician’s choice of oxaliplatin- or irinotecan-
based) plus bevacizumab. Following disease progression, patients were randomized to receive the
opposite chemotherapy drug plus bevacizumab or placebo. Researchers observed that both overall
survival (11.2 months vs. 9.8 months) and progression-free survival (5.7 vs. 4.1 months) were
significantly longer among patients who received bevacizumab.

Overall, treatment was well-tolerated by patients in both arms: side effects associated with
bevacizumab therapy were comparable with those observed in past studies.
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Newer, more costly drugs no better than standard weekly paclitaxel for locally
advanced or metastatic breast cancer

#48EAmerican Society of Clinical Oncology 2 TH#E I /=25 34B/IEAILIFA T
IVORER B P #ATE /- IBAS ML AN T 77— A MIA VB RUL T $i7-1d) &
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A phase Ill randomized trial presented at the American Society of Clinical Oncology’s 48th Annual
Meeting found that weekly administration of either of two newer and significantly more costly
agents, nanoparticle albumin bound (“nab”) paclitaxel and ixabepilone, was not superior to
standard weekly dosing of paclitaxel as first-line therapy for locally advanced or metastatic breast
cancer. Furthermore, paclitaxel appears to offer better progression-free survival (PFS) than
ixabepilone and fewer toxicities than nab-paclitaxel in this setting.

In practical terms, the findings suggest that many patients could do equally well on weekly
paclitaxel with fewer side effects and at lower cost.

“We wanted to know whether giving these newer microtubule agents when given on a weekly
schedule would result in similar or superior effectiveness with improved toxicity profiles over the
standard weekly paclitaxel regimen,” said lead study author Hope S. Rugo, M.D., professor of
medicine and director of breast oncology and clinical trials education at the University of California,
San Francisco, Helen Diller Family Comprehensive Cancer Center, San Francisco, CA. “This study
demonstrates that we should not simply assume that newer drugs are always better than the
standard therapies. In metastatic breast cancer, we are constantly examining and refining dosing
schedules, testing new therapies, and looking closely at molecular characteristics of patients’
tumors to find the right treatment for the right patient, with the fewest toxicities.”

The study enrolled 799 patients who were randomized to receive one of the three
therapies—paclitaxel, nab-paclitaxel or ixabepilone—on a weekly basis with each cycle consisting
of three weeks of treatment followed by a one-week break. The majority of patients enrolled in this
trial received bevacizumab.

Median PFS was 10.6 months for those receiving paclitaxel, 9.2 months for nab-paclitaxel, and 7.6
months for ixabepilone. Weekly ixabepilone was significantly less effective than paclitaxel, and
nab-paclitaxel was also not superior to paclitaxel. Grade 3 or 4 non-hematologic toxicities were also
lowest in the paclitaxel arm, including sensory neuropathy (16% versus 25% for both experimental
arms). Grade 3 or 4 hematologic toxicities were lowest in the ixabepilone arm, and highest in the
nab-paclitaxel arm (12% versus 51%), compared to paclitaxel (21%). Coupled with the lack of
superiority for the newer agents, this suggests that eligible patients can be appropriately treated
with paclitaxel using a weekly schedule. Paclitaxel, nab-paclitaxel and ixabepilone are approved by
the Food and Drug Administration for metastatic breast cancer.

The study also was designed to look at specific biologic features to understand which patients
might benefit the most from one or another of the therapies, and which patients are more
susceptible to peripheral neuropathy, a painful side effect of treatment. Investigators await the
outcome of these correlative studies in the hopes of better defining which patients might do better
on different agents or using different dosing schedules. The newer agents may offer lower toxicity
or improved efficacy for some patients, based on molecular characteristics of tumors, but further
studies looking at pre-determined patient subsets would be needed.
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Adolescent and young adult leukemia patients have higher rates of relapse and lower
survival than younger patients
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Adolescent and young adult (AYA) patients (ages 16 to 30) with high risk acute lymphoblastic leukemia
(HR-ALL) had poorer outcomes than younger patients (ages 1 to 15), with lower rates of both event-free
survival and overall survival, in a major phase Ill study of ALL treatment presented at the American
Society of Clinical Oncology’s 48th Annual Meeting. The findings point to the need for new strategies to
improve leukemia control and lower treatment toxicity for this older age group.

The randomized trial tested four treatment regimens for high-risk B-precursor ALL. The treatment
outcome data based on treatment regimen were presented at the 2011 ASCO Annual Meeting. This year,
the investigators report on event-free survival and overall survival of AYA patients compared to younger
patients.

Although there is historical data that suggests that AYA patients with HR-ALL have inferior outcome, to
date there has not been a trial with substantial numbers of patients who received the same treatment to
make a direct comparison, said lead study author Eric Larsen, MD, medical director of the Maine
Children’s Cancer Program and Study Chair of the Children’s Oncology Group protocol AALL0232.

“This study tells us that the inferior outcome for AYA patients is the result of more resistant disease,
resulting in higher rates of relapse and higher toxicity from treatment,” Dr. Larsen said. “We have to find
novel agents to better eradicate the leukemia, but while we want to intensify therapy, we also have to
reduce toxicity.”

The study included 501 AYA patients, the largest cohort of this age group to date in a single cancer
clinical trial. There were 466 patients age 16 to 21 and 35 patients aged 22 to 30. The AYA patients made
up 20 percent of the overall trial enroliment of 2,574. Historically pediatric leukemia studies cut off
enroliment at age 18, but this trial was designed to include young adults up to age 30.

Five-year event-free survival—defined as having no evidence of disease—was 68 percent in the AYA
patients compared to 80.9 percent in the young patients. Overall survival (OS) was 79.8 percent in the
AYA patients compared to 88.4 percent in the younger patients. These differences were highly statistically
significant.

AYA patients had a higher rate of relapse, 21.3 percent, compared to 13.4 percent for younger patients.
This was also statistically significant. The relapses were primarily due to a higher rate of bone marrow
relapse in the AYA patients, rather than central nervous system relapse. The treatment strategy of the trial
was to try to improve disease control in the central nervous system. There was no statistically significant
difference in CNS relapse between AYA and younger patients.

Toxic deaths that occurred after induction therapy and remission were significantly higher in the AYA
patients—5.5 percent vs. 2.1 percent.

As a result of this study, the Children’s Oncology Group is considering several options to both enhance
leukemia control and also reduce the toxicity of treatment. It is hoped that future strategies will continue to
improve the outcome for AYA patients with HR-ALL.
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Combined chemo-radiation extends survival in patients with anaplastic oligodendroglial
tumors, particularly those with chromosomal mutations

European Organization for Research and Treatment of Cancer(EORTC) % 384T L
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A Phase Il study conducted by the European Organization for Research and Treatment of Cancer
(EORTC) and presented at ASCO’s 2012 annual meeting has shown that giving combination
chemotherapy after standard radiation therapy delayed tumor growth and extended the lives of
patients with anaplastic oligodendroglial tumors, a form of brain cancer. A sub-analysis of the study
showed the survival benefit of combination chemotherapy-radiation treatment may be limited to
patients whose tumors contained specific deletions of genetic material in chromosomes 1 and 19
(1p/19q co-deletions).

"From this trial, it’s clear that combining chemotherapy and radiation can significantly improve
survival for certain patients," explained lead author Martin Van Den Bent, MD, Professor of

Neuro-Oncology at Erasmus MC — Daniel den Hoed Cancer Center in Rotterdam, The Netherlands.

"Not only do we now have a better treatment — we also have a genetic marker that can help us
determine which patients will benefit, allowing us to personalize treatment for this challenging
disease."

The 368 patients enrolled in this study had newly diagnosed, previously untreated anaplastic
oligodendroglial tumors. They were randomly assigned to receive either radiation therapy alone or
radiation followed by six cycles of chemotherapy with the drugs procarbazine, CCNU and
vincristine, a regimen known as PCV. Currently, most patients with the disease are treated with
either chemotherapy or radiation, but not both.

Progression-free survival was 24.3 months in the radiation/PCV group and 13.2 months in the
radiation-only group. Overall survival was 42.3 months in the radiation/PCV group and 30.6 months
in the radiation-only group.

When examined by genetic subtype, researchers found that the benefit of PCV and radiation was
restricted to a subset of 80 patients known to have 1p/19q co-deletions. For these patients,
treatment with radiation/PCV reduced their risk of dying by 44 percent, compared with patients who
received radiation alone. Median overall survival was 9 years among patients with such deletions
who received radiation alone, but this endpoint has not yet been reached in the radiation/PCV
group after follow-up of almost 12 years. Among 236 patients without these co-deletions, overall
survival was not statistically different between the treatment groups (25 months for the
radiation/PCV group versus 22 months for radiation alone).

This study complements similar research also presented at the Annual Meeting and conducted by
North American investigators. That Phase Il study (Abstract #2008b) also found that giving both
PCV and radiation therapy (with chemotherapy preceding radiation) improved survival for
oligodendroglial tumor patients with 1p/19q co-deletions, compared with radiation alone, but not for
patients without these deletions.
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Lower levels of radiation than previously thought can increase risk of breast cancer
among young women treated for childhood cancer

% 481 American Society of Clinical Oncology2# & TH# & XN/-RITADFER. IR
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A study presented at the American Society of Clinical Oncology’s 48th Annual Meeting finds that female
survivors of childhood cancer treated with radiation to the chest had a high risk of developing breast
cancer at a young age, comparable to that of BRCA1/2 mutation carriers. The findings also suggest that
more survivors may be affected than previously thought.

Currently, screening guidelines for childhood cancer survivors recommend annual breast cancer
screening for women who received moderate to high radiation doses of 20 Gray (Gy) or more to the
chest as children, adolescents, or young adults. The researchers found that women treated with lower
doses of chest radiation (10 to 19 Gy) also have an elevated risk of breast cancer at a young age, and
may warrant screening as well.

“While radiation doses have decreased and techniques have improved, radiation is still an essential part
of therapy for many childhood cancers,” said Chaya S. Moskowitz, Ph.D., the study’s lead author and an
associate member and associate attending biostatistician at Memorial Sloan-Kettering Cancer Center,
New York, NY. “The goal is to maximize the cure rates for childhood cancer while minimizing future health
problems. For women treated with 20 Gy or more of chest radiation, the Children’s Oncology Group
recommends breast cancer surveillance with an annual mammogram and breast MRI, starting at age 25
or 8 years after the radiation (whichever is last). Our results suggest that young women treated with lower
doses of radiation who are not currently being screened also have an elevated risk of breast cancer and
might benefit from a similar screening strategy.”

The study analyzed data from more than 1,200 women participating in the Childhood Cancer Survivor
Study (CCSS) and 4,570 female first-degree relatives of participants in the Women's Environmental
Cancer and Radiation Epidemiology (WECARE) Study. WECARE enrolled women who had been
diagnosed with breast cancer and survived at least one year after their diagnosis.

For the childhood cancer survivors overall, breast cancer incidence by age 50 was 24 percent. Among
those who survived Hodgkin’s lymphoma, the incidence was 30 percent. Among women who were
carriers of a BRCA1 mutation, the incidence of breast cancer by age 50 was 31 percent.

The women treated with the lower doses of chest radiation ranging from 10 to 19 Gy had a breast cancer
incidence of 7 percent by age 40 compared with 12 percent for those women treated with 20 Gy or higher.
There are currently about 50,000 women in the U.S. who were treated with >20 Gy who should be
receiving annual breast cancer screening, as recommended by Children’s Oncology Group.

The authors estimate that there are another 7,000-9,000 women in the U.S who were treated with 10-19
Gy for childhood cancer and might benefit from annual screening as well.

To follow up on this study, Dr. Moskowitz has received a grant from the National Cancer Institute to build
a model to predict the risk of breast cancer in childhood cancer survivors treated with chest radiation.
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Duloxetine is first effective treatment for painful chemotherapy-induced peripheral
neuropathy
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Aphase lll study presented at the American Society of Clinical Oncology's 48th Annual Meeting found
that duloxetine is effective in treating painful chemotherapy-induced peripheral neuropathy—a finding that
will likely change oncology practice and offers an important new quality of life solution for patients.
Duloxetine is currently approved in the United States for the treatment of depression and painful diabetic
peripheral neuropathy.

Painful peripheral neuropathy affects 20 to 30 percent of cancer patients treated with taxanes and
platinum-based chemotherapy and can be very debilitating. There has been no known effective treatment
for peripheral neuropathy, which can lower the quality of life of patients during treatment and sometimes
last for years afterwards.

"Duloxetine isn't perfect and didn't work for every patient in our study, but it was effective for a majority of
people, and this was the first randomized clinical trial to show that any drug is effective for this terrible
pain," said lead study author Ellen M. Lavoie Smith, Ph.D., an assistant professor in the School of
Nursing at University of Michigan, Ann Arbor, MI. "We now have a treatment that could improve the
quality of life for many of our patients."

In the study, 231 patients who had previously reported high levels of pain from peripheral neuropathy due
to taxane or platinum treatment were randomized to duloxetine followed by placebo versus placebo
followed by duloxetine.

"The participants took one 30mg capsule daily for one week, followed by two capsules daily (60mg total)
for four additional weeks. The gradual dosing was important to reduce the side effects of duloxetine,
which can include fatigue, dry mouth, sleepiness, and nausea," Dr. Smith said.

Patients completed a pain survey at the beginning of the study and then weekly. Results were as follows:
«Patients reporting decrease in pain: 59 percent for duloxetine, 39 percent for placebo.

«Patients reporting no change in pain: 30 percent for duloxetine, 33 percent for placebo.
«Patients reporting increase in pain: 11 percent for duloxetine, 28 percent for placebo.

The incidence of moderate to severe (grade 2 or greater) fatigue, the most commonly reported side effect,

was higher in the duloxetine arm compared to placebo (11 percent vs. 3 percent).
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Investigational immunotherapy agent shows promising tumor shrinkage in a range of
cancers

#48=American Society of Clinical Oncology T# & X M7= 1ERBROFER. IERE
BMS-9365581L 5785t #IT A7/ —= BELUIE I afakis A (NSCLC) i %
HEARAD DUSE N L =ZEDTRI N = COPR (L, 5N HBUIERD ZIERIGE
PR HPD-1C I NATHRED E B SRV oA FIREV LS 5, 2D/ XA A %R T 5
JXITLY)  BMS-936558( g H AmAt L ¥ ) FIE A R BIE LI L A S B S BT SR E
LIE AREBR AT DL T REL/-AT/—2  KIFH A NSCLC, ATILARD A,
BLUBADBE296 AEANINT BRI RDLN-DIIA T/ —7 (26/94 A ;
28%) . B4 A (9/33A:27%) . 5LUNSCLC (14/76:18%) TH~7-faF LR FHA A
LUERF LRI ANTIUBE N TERI L2 ZLDOBHE B T2 AR EITh7Y)
BIHRDLN, COEHWINTOSHEZ UL TNV CORR DI BEIL S
BN RIF TH-72 14%DEECEE LR ROON 2. COMATILDY TR D
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Results from an early-stage study presented at the American Society of Clinical Oncology's 48th
Annual Meeting show that treatment with the investigational drug BMS-936558 caused tumor
shrinkage in up to a quarter of patients with advanced melanoma, kidney and non-small cell lung
(NSCLC) cancers. This antibody drug targets a key pathway in T-cells called PD-1, which inhibits
the body's immune response to cancer. By blocking this pathway, BMS-936558 may re-activate the
immune system to fight tumor cells.

"It's exciting to see this degree of anti-tumor activity from a single agent among patients with a range
of cancers that had progressed despite standard therapies," said Suzanne Topalian, M.D.,
Professor of Surgery and Oncology at the Johns Hopkins University School of Medicine. "We were
especially surprised to see activity in nearly 20 percent of patients with lung cancer, who are
historically unresponsive to immune-based therapies. These findings mark what is probably the
strongest anti-lung cancer activity observed to date with any immunotherapy."

This Phase | trial with expansion cohorts enrolled 296 patients with melanoma, colorectal, NSCLC,
prostate and renal cancer that had progressed despite standard therapies. Responses were
observed in patients with melanoma (26/94 patients; 28%), renal cancer (9/33 patients; 27%), and
NSCLC (14/76 patients; 18%).

esponses were seen both in patients with squamous and non-squamous cell subtypes of lung
cancer. Many patients responded for 12 months or longer and had ongoing responses at the time
of this report.

The drug was generally well tolerated; serious toxicities were observed in 14 percent of patients.
Side effects were generally consistent with those seen in other immune-focused therapies for
cancer.

A sub-analysis of data from the trial also hints at a potential biomarker on cancer cells — a protein
called PD-L1 — that could help predict which patients will respond to BMS-936558. Investigators
analyzed tumor samples obtained from 42 patients prior to treatment initiation, for expression of the
PD-L1 protein on the surface of tumor cells. After correlating the results with response data, they
noted that over one-third of patients with PD-L1 positive tumors responded to the drug (9/25
patients; 36%), while none of the 17 PD-L1 negative patients had a response. Additional studies
are planned to further assess the potential role of PD-L1 as a predictive marker of response to
anti-PD-1 therapy.
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