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The monoclonal antibody
indicated for use in HER2+ metastatic gastric and
gastroesophageal junction (GEJ) cancer

Indication

Herceptin is indicated, in combination with cisplatin and capecitabine or 5-fluorouracil,
for the treatment of patients with HER2 overexpressing metastatic gastric or gastroesophageal
junction adenocarcinoma, who have not received prior treatment for metastatic disease.

proven

to drive outcomes in
HER2+ metastatic
gastric/GEJ cancer

Boxed WARNINGS

Herceptin administration can result in sub-clinical and clinical cardiac failure.
The incidence and severity was highest in patients receiving Herceptin with
anthracycline-containing chemotherapy regimens. In a pivotal adjuvant breast
cancer trial, one patient who developed CHF died of cardiomyopathy

Evaluate cardiac function prior to and during treatment. Discontinue Herceptin
for cardiomyopathy

Herceptin can result in serious and fatal infusion reactions and pulmonary toxicity.
Discontinue Herceptin for anaphylaxis, angioedema, interstitial pneumonitis, or
acute respiratory distress syndrome

Exposure to Herceptin during pregnancy can result in oligohydramnios, in some
cases complicated by pulmonary hypoplasia and neonatal death



Herceptin plus chemotherapy* extended median overall
survival (OS] in HER2+ metastatic gastric and GEJ cancer

In the ToGA' trial:

e The final overall survival analysis demonstrated a 13.5-month median OS with
Herceptin + chemotherapy (cisplatin and either capecitabine or 5-fluorouracil)
vs an 11.0-month median OS with chemotherapy alone'

e The updated overall survival analysis demonstrated a 13.1-month median OS with
Herceptin + chemotherapy (cisplatin and either capecitabine or 5-fluorouracil)
vs an 11.7-month median OS with chemotherapy alone’

e Herceptin should be administered until disease progression or unacceptable toxicity
in HER2+ metastatic gastric and GEJ cancer!

"Trastuzumab for gastric cancer.

Hazard Ratio = 0.73
95% Cl: 0.60-0.91
P=0.0038

Hazard Ratio = 0.80
95% Cl: 0.67-0.97
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@D Herceptin plus chemotherapy* (n=298)
@D Chemotherapy alone* (n=296)

*Chemotherapy was cisplatin and either capecitabine or 5-FU.

*The updated analysis was conducted one year after the final analysis. No P value
was associated with the updated analysis in the Herceptin Prescribing Information
because there was no preplanned statistical testing for OS after the final analysis.

Additional Important Safety Information
Exacerbation of chemotherapy-induced neutropenia has also occurred

Detection of HER2 protein overexpression is necessary for selection of patients
appropriate for Herceptin therapy

The most common adverse reactions associated with Herceptin were neutropenia,
diarrhea, fatigue, anemia, stomatitis, weight loss, upper respiratory tract infections,
fever, thrombocytopenia, mucosal inflammation, nasopharynagitis, and dysgeusia

Please see brief summary of full Prescribing Information, including Boxed WARNINGS
and additional important safety information, on the following pages.

Reference: 1. Herceptin Prescribing Information. Genentech, Inc. October 29, 2010.

\
Genentech ' Herceptin’
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HERCEPTIN® (trastuzumab)
Brief Summary For full Prescribing Information, see package
insert.

WARNING: CARDIOMYOPATHY, INFUSION REACTIONS,
EMBRYO-FETAL TOXICITY, and PULMONARY TOXICITY
Cardiomyopathy

Herceptin administration can result in sub clinical
and clinical cardiac failure. The incidence and severity
was highest in patients receiving Herceptin with
anthracycline containing chemotherapy regimens.

Evaluate left ventricular function in all patients prior
to and during treatment with Herceptin. Discontinue
Herceptin treatment in patients receiving adjuvant
therapy and withhold Herceptin in patients with
metastatic disease for clinically significant decrease in
left ventricular function. [see Warnings and Precautions
and Dosage and Administration]

Infusion Reactions; Pulmonary Toxicity

Herceptin administration can result in serious
and fatal infusion reactions and pulmonary toxicity.
Symptoms usually occur during or within 24 hours of
Herceptin administration. Interrupt Herceptin infusion
for dyspnea or clinically significant hypotension.
Monitor patients until symptoms completely resolve.
Discontinue Herceptin for anaphylaxis, angioedema,
interstitial pneumonitis, or acute respiratory distress
syndrome. [see Warnings and Precautions]
Embryo-Fetal Toxicity

Exposure to Herceptin during pregnancy can result
in oligohydramnios and oligohydramnios sequence
manifesting as pulmonary hypoplasia, skeletal
abnormalities, and neonatal death. [see Warnings and
Precautions, Use in Specific Populations)

INDICATIONS AND USAGE  Adjuvant Breast Cancer
Herceptin is indicated for adjuvant treatment of
HER2 overexpressing node positive or node negative
(ER/PR negative or with one high risk feature [see Clinical
Studies] breast cancer ¢ as part of a treatment regimen
consisting of doxorubicin, cyclophosphamide, and either
paclitaxel or docetaxel * with docetaxel and carboplatin
e as a single agent following multi-modality anthracycline
based therapy. Metastatic Breast Cancer Herceptin is
indicated: ¢ In combination with paclitaxel for first-line
treatment of HER2-overexpressing metastatic breast cancer
e As a single agent for treatment of HER2-overexpressing
breast cancer in patients who have received one or more
chemotherapy regimens for metastatic disease. Metastatic
Gastric Cancer Herceptin is indicated, in combination
with cisplatin and capecitabine or 5-fluorouracil, for the
treatment of patients with HER2 overexpressing metastatic
gastric or gastroesophageal junction adenocarcinoma,
who have not received prior treatment for metastatic
disease. CONTRAINDICATIONS None. WARNINGS AND
PRECAUTIONS Cardiomyopathy Herceptin can cause left
ventricular cardiac dysfunction, arrhythmias, hypertension,
disabling cardiac failure, cardiomyopathy, and cardiac death
[see Boxed Warning: Cardiomyopathy]. Herceptin can also cause
asymptomatic declineinleftventricular ejectionfraction (LVEF).
There is a 4-6 fold increase in the incidence of symptomatic
myocardial dysfunction among patients receiving Herceptin
as a single agent or in combination therapy compared with
those not receiving Herceptin. The highest absolute incidence
occurs when Herceptin is administered with an anthracycline.
Withhold Herceptin for = 16% absolute decrease in LVEF from
pre-treatment values or an LVEF value below institutional
limits of normal and =10% absolute decrease in LVEF from
pretreatment values [see Dosage and Administration]. The
safety of continuation or resumption of Herceptin in patients
with Herceptin-induced left ventricular cardiac dysfunction
has not been studied. Cardiac Monitoring Conduct thorough
cardiac assessment, including history, physical examination,
and determination of LVEF by echocardiogram or MUGA
scan. The following schedule is recommended: ¢ Baseline
LVEF measurement immediately prior to initiation of Herceptin
o LVEF measurements every 3 months during and upon
completion of Herceptin e Repeat LVEF measurement at 4 week
intervals if Herceptin is withheld for significant left ventricular
cardiac dysfunction [see Dosage and Administration]  LVEF
measurements every 6 months for at least 2 years following
completion of Herceptin as a component of adjuvant therapy.
In Study 1, 16% (136/844) of patients discontinued Herceptin
due to clinical evidence of myocardial dysfunction or
significant decline in LVEF. In Study 3, the number of patients
who discontinued Herceptin due to cardiac toxicity was 2.6%
(44/1678). In Study 4, a total of 2.9% (31/1056) patients in the
TCH arm (1.5% during the chemotherapy phase and 1.4%
during the monotherapy phase) and 5.7% (61/1068) patients
in the AC-TH arm (1.5% during the chemotherapy phase and
4.2% during the monotherapy phase) discontinued Herceptin
due to cardiac toxicity. Among 32 patients receiving adjuvant
chemotherapy (Studies 1 and 2) who developed congestive
heart failure, one patient died of cardiomyopathy and all
other patients were receiving cardiac medication at last
follow-up. Approximately half of the surviving patients had
recovery to a normal LVEF (defined as = 50%) on continuing
medical management at the time of last follow-up. Incidence
of congestive heart failure is presented in Table 1. The safety
of continuation or resumption of Herceptin in patients with
Herceptin-induced left ventricular cardiac dysfunction has
not been studied.

Table 1 Incidence of Congestive Heart Failure in Adjuvant
Breast Cancer Studies

Incidence of CHF

Study Regimen Herceptin Control
1&2¢ AC"—Paclitaxel+

Herceptin 2% (32/1677)  0.4% (7/1600)
3 Chemo—Herceptin 2% (30/1678)  0.3% (5/1708)
4 AC*—Docetaxel+

Herceptin 2% (20/1068)  0.3% (3/1050)
4 Docetaxel+Carbo+

Herceptin 0.4% (4/1056)  0.3% (3/1050)

¢ Includes 1 patient with fatal cardiomyopathy.
® Anthracycline (doxorubicin) and cyclophosphamide

Table 2 Incidence of Cardiac Dysfunction® in Metastatic
Breast Cancer Studies
Incidence

NYHA |-V NYHA lll-IV
Study Event Herceptin  Control Herceptin Control
5 Cardiac
(AC) Dysfunction ~ 28% 7% 19% 3%
5 Cardiac
(paclitaxel) Dysfunction 11% 1% 4% 1%
6 Cardiac

Dysfunction® 7% N/A 5% N/A

¢ Congestive heart failure or significant asymptomatic
decrease in LVEF.

® Anthracycline  (doxorubicin  or
cyclophosphamide.

¢ Includes 1 patient with fatal cardiomyopathy.

In Study 4, the incidence of NCI-CTC Grade 3/4 cardiac
ischemia/infarction was higher in the Herceptin containing
regimens: (AC-TH: 0.3% (3/1068) and TCH 0.2% (2/1056))
as compared to none in AC-T. Infusion Reactions Infusion
reactions consist of a symptom complex characterized by
fever and chills, and on occasion included nausea, vomiting,
pain (in some cases at tumor sites), headache, dizziness,
dyspnea, hypotension, rash, and asthenia. [see Adverse
Reactions] In postmarketing reports, serious and fatal infusion
reactions have been reported. Severe reactions which
include bronchospasm, anaphylaxis, angioedema, hypoxia,
and severe hypotension, were usually reported during or
immediately following the initial infusion. However, the onset
and clinical course were variable including progressive
worsening, initial improvement followed by clinical
deterioration, or delayed post-infusion events with rapid
clinical deterioration. For fatal events, death occurred within
hours to days following a serious infusion reaction. Interrupt
Herceptin infusion in all patients experiencing dyspnea,
clinically significant hypotension, and intervention of medical
therapy administered, which may include: epinephrine,
corticosteroids, diphenhydramine, bronchodilators, and
oxygen. Patients should be evaluated and carefully monitored
until complete resolution of signs and symptoms. Permanent
discontinuation should be strongly considered in all patients
with severe infusion reactions. There are no data regarding the
most appropriate method of identification of patients who may
safely be retreated with Herceptin after experiencing a severe
infusion reaction. Prior to resumption of Herceptin infusion,
the majority of patients who experienced a severe infusion
reaction were pre-medicated with antihistamines and/or
corticosteroids. While some patients tolerated Herceptin
infusions, others had recurrent severe infusion reactions
despite pre-medications. Embryo-Fetal Toxicity Herceptin can
cause fetal harm when administered to a pregnant woman. In
post-marketing reports, use of Herceptin during pregnancy
resulted in cases of oligohydramnios and oligohydramnios
sequence manifesting as pulmonary hypoplasia, skeletal
abnormalities, and neonatal death. Advise women of the
potential hazard to the fetus resulting from Herceptin
exposure during pregnancy and provide contraception
counseling to women of childbearing potential. [see Use
in Specific Populations, Patient Counseling Information].
Pulmonary Toxicity Herceptin use can result in serious and
fatal pulmonary toxicity. Pulmonary toxicity includes dyspnea,
interstitial pneumonitis, pulmonary infiltrates, pleural effusions,
non-cardiogenic pulmonary edema, pulmonary insufficiency
and hypoxia, acute respiratory distress syndrome, and
pulmonary fibrosis. Such events can occur as sequelae of
infusion reactions [see Warnings and Precautions]. Patients
with symptomatic intrinsic lung disease or with extensive
tumor involvement of the lungs, resulting in dyspnea at
rest, appear to have more severe toxicity. Exacerbation
of Chemotherapy-Induced Neutropenia In randomized,
controlled clinical trials the per-patient incidences of NCI
CTC Grade 3-4 neutropenia and of febrile neutropenia were
higher in patients receiving Herceptin in combination with
myelosuppressive chemotherapy as compared to those who
received chemotherapy alone. The incidence of septic death
was similar among patients who received Herceptin and those
who did not. [see Adverse Reactions] HER2 Testing Detection
of HER2 protein overexpression is necessary for selection of
patients appropriate for Herceptin therapy because these
are the only patients studied and for whom benefit has been
shown. Due to differences in tumor histopathology, use FDA-
approved tests for the specific tumor type (breast or gastric/
gastroesophageal adenocarcinoma) to assess HER2 protein
overexpression and HER2 gene amplification. Tests should
be performed by laboratories with demonstrated proficiency
in the specific technology being utilized. Improper assay
performance, including use of suboptimally fixed tissue,
failure to utilize specified reagents, deviation from specific
assay instructions, and failure to include appropriate controls
for assay validation, can lead to unreliable results. Several
FDA-approved commercial assays are available to aid in the
selection of breast cancer and metastatic gastric cancer
patients for Herceptin therapy. Users should refer to the
package inserts of specific assay kits for information on the
Intended Use, and the validation and performance of each
assay. Limitations in assay precision make it inadvisable to
rely on a single method to rule out potential Herceptin benefit.
Treatment outcomes for adjuvant breast cancer (Studies
2 and 3) and for metastatic breast cancer (Study 5) as a
function of IHC and FISH testing are provided in Tables 8 and
10. Assessment of HER2 protein overexpression and HER2
gene amplification in metastatic gastric cancer should be
performed using FDA-approved tests specifically for gastric
cancers due to differences in gastric vs. breast histopathology,
including incomplete membrane staining and more frequent
heterogeneous expression of HER2 seen in gastric cancers.
Study 7 demonstrated that gene amplification and protein
overexpression were not as well correlated as with breast
cancer. Treatment outcomes for metastatic gastric cancer
(Study 7), based on HER2 gene amplification (FISH) and
HER?2 protein overexpression (IHC) test results are provided
in Table 12. ADVERSE REACTIONS The following adverse
reactions are discussed in greater detail in other sections
of the label: ¢ Cardiomyopathy [see Warnings and
Precautions]  Infusion reactions [see Warnings and

epirubicin)  and

Precautions] ¢ Embryo-fetal Toxicity [see Warnings
and Precautions] * Pulmonary toxicity [see Warnings and
Precautions] * Exacerbation of chemotherapy-induced
neutropenia [see Warnings and Precautions] The most
common adverse reactions in patients receiving Herceptin in
the adjuvant and metastatic breast cancer setting are fever,
nausea, vomiting, infusion reactions, diarrhea, infections,
increased cough, headache, fatigue, dyspnea, rash,
neutropenia, anemia, and myalgia. Adverse reactions requiring
interruption or discontinuation of Herceptin treatment include
CHF, significant decline in left ventricular cardiac function,
severe infusion reactions, and pulmonary toxicity [see
Dosage and Administration]. In the metastatic gastric cancer
setting, the most common adverse reactions (=10%) that
were increased (=5% difference) in the Herceptin arm as
compared to the chemotherapy alone arm were neutropenia,
diarrhea, fatigue, anemia, stomatitis, weight loss, upper
respiratory tract infections, fever, thrombocytopenia, mucosal
inflammation, nasopharyngitis, and dysgeusia. The most
common adverse reactions which resulted in discontinuation
of treatment on the Herceptin-containing arm in the absence
of disease progression were infection, diarrhea, and febrile
neutropenia. Clinical Trials Experience Because clinical
trials are conducted under widely varying conditions,
adverse reaction rates observed in the clinical trials of a
drug cannot be directly compared to rates in the clinical
trials of another drug and may not reflect the rates observed
in practice. Adjuvant Breast Cancer Studies The data below
reflect exposure to Herceptin across three randomized, open-
label studies, Studies 1, 2, and 3, with (n= 3355) or without
(n=3308) trastuzumab in the adjuvant treatment of breast
cancer. The data summarized in Table 3 below, from
Study 3, reflect exposure to Herceptin in 1678 patients; the
median treatment duration was 51 weeks and median number
of infusions was 18. Among the 3386 patients enrolled in
Study 3, the median age was 49 years (range: 21 to 80 years),
83% of patients were Caucasian, and 13% were Asian.

Table 3 Adverse Reactions for Study 3, All Grades:

1 Year Herceptin  Observation

Adverse Reaction (n=1678) (n=1708)
Cardiac
Hypertension 64 (4%) 35(2%)
Dizziness 60 (4%) 29 (2%)
Ejection Fraction Decreased 58 (3.5%) 11(0.6%)
Palpitations 48 (3%) 12(0.7%)
Cardiac Arrhythmias® 40 (3%) 17(1%)
Cardiac Failure Congestive 30(2%) 5(0.3%)
Cardiac Failure 9(0.5%) 4(0.2%)
Cardiac Disorder 5(0.3%) 0(0%)
Ventricular Dysfunction 4(0.2%) 0(0%)
Respiratory Thoracic Mediastinal Disorders
Cough 81(5%) 34(2%)
Influenza 70 (4%) 9(0.5%)
Dyspnea 57 (3%) 26 (2%)
URI 46 (3%) 20 (1%)
Rhinitis 36 (2%) 6(0.4%)
Pharyngolaryngeal Pain 32(2%) 8(0.5%)
Sinusitis 26 (2%) 5(0.3%)
Epistaxis 25 (2%) 1(0.06%)
Pulmonary Hypertension 4(0.2%) 0(0%)
Interstitial Pneumonitis 4(0.2%) 0(0%)
Gastrointestinal Disorders
Diarrhea 123 (7%) 16 (1%)
Nausea 108 (6%) 19(1%)
Vomiting 58 (3.5%) 10(0.6%)
Constipation 33(2%) 17(1%)
Dyspepsia 30 (2%) 9(0.5%)
Upper Abdominal Pain 29 (2%) 15(1%)
Musculoskeletal & Connective Tissue Disorders
Arthralgia 137 (8%) 98 (6%)
Back Pain 91 (5%) 58 (3%)
Myalgia 63 (4%) 17(1%)
Bone Pain 49 (3%) 26 (2%)
Muscle Spasm 46 (3%) 3(0.2%)
Nervous System Disorders
Headache 162 (10%) 49(3%)
Paraesthesia 29 (2%) 11(0.6%)
Skin & Subcutaneous Tissue Disorders
Rash 70 (4%) 10(0.6%)
Nail Disorders 43 (2%) 0(0%)
Pruritis 40 (2%) 10(0.6%)
General Disorders
Pyrexia 100 (6%) 6 (0.4%)
Edema Peripheral 79 (5%) 37(2%)
Chills 85 (5%) 0(0%)
Aesthenia 75(4.5%) 30 (2%)
Influenza-like lliness 40 (2%) 3(0.2%)
Sudden Death 1(0.06%) 0(0%)
Infections
Nasopharyngitis 135 (8%) 43 (3%)
uTl 39(3%) 13(0.8%)
Immune System Disorders
Hypersensitivity 10(0.6%) 1(0.06%)
Autoimmune Thyroiditis 4(0.3%) 0(0%)

@ The incidence of Grade 3/4 adverse reactions was <1% in
both arms for each listed term.

® Higher level grouping term.

The data from Studies 1 and 2 were obtained from 3206
patients, of whom 1635 received Herceptin; the median
treatment duration was 50 weeks. The median age was
49 years (range: 24-80); 84% of patients were White, 7%
Black, 4% Hispanic, and 4% Asian. In Study 1, only Grade
3-5 adverse events, treatment-related Grade 2 events, and
Grade 2-5 dyspnea were collected during and for up to 3
months following protocol-specified treatment. The following
non-cardiac adverse reactions of Grade 2-5 occurred at an
incidence of at least 2% greater among patients randomized to
Herceptin plus chemotherapy as compared to chemotherapy
alone: arthralgia (31% vs. 28%), fatigue (28% vs. 22%), infection
(22% vs. 14%), hot flashes (17% vs. 15%), anemia (13% vs.
7%), dyspnea (12% vs. 4%), rash/desquamation (11% vs. 7%),
neutropenia (7% vs. 5%), headache (6% vs. 4%), and insomnia
(3.7% vs. 1.5%). The majority of these events were Grade

2 in severity. In Study 2, data collection was limited to the
following investigator-attributed treatment-related adverse
reactions: NCI-CTC Grade 4 and 5 hematologic toxicities,
Grade 3-5 non-hematologic toxicities, selected Grade 2-5
toxicities associated with taxanes (myalgia, arthralgias, nail
changes, motor neuropathy, sensory neuropathy) and Grade
1-5 cardiac toxicities occurring during chemotherapy and/
or Herceptin treatment. The following non-cardiac adverse
reactions of Grade 2-5 occurred at an incidence of at
least 2% greater among patients randomized to Herceptin
plus chemotherapy as compared to chemotherapy alone:
arthralgia (11% vs. 8.4%), myalgia (10% vs. 8%), nail changes
(9% vs.7%), and dyspnea (2.5% vs. 0.1%). The majority of these
events were Grade 2 in severity. Safety data from Study 4
reflect exposure to Herceptin as part of an adjuvant treatment
regimen from 2124 patients receiving at least one dose of
study treatment [AC-TH: n = 1068; TCH: n = 1056]. The overall
median treatment duration was 54 weeks in both the AC-TH
and TCH arms. The median number of infusions was 26 in the
AC-TH arm and 30 in the TCH arm, including weekly infusions
during the chemotherapy phase and every three week dosing
in the monotherapy period. Among these patients, the median
age was 49 years (range 22 to 74 years). In Study 4, the toxicity
profile was similar to that reported in Studies 1, 2, and 3 with
the exception of a low incidence of CHF in the TCH arm.
Metastatic Breast Cancer Studies The data below reflect
exposure to Herceptin in one randomized, open-label study,
Study 5, of chemotherapy with (n=235) or without (n=234)
trastuzumab in patients with metastatic breast cancer, and one
single-arm study (Study 6; n=222) in patients with metastatic
breast cancer. Data in Table 4 are based on Studies 5 and 6.
Among the 464 patients treated in Study 5, the median age
was 52 years (range: 25-77 years). Eighty-nine percent were
White, 5% Black, 1% Asian and 5% other racial/ethnic groups.
All patients received 4 mg/kg initial dose of Herceptin followed
by 2 mg/kg weekly. The percentages of patients who received
Herceptin treatment for = 6 months and = 12 months were
58% and 9%, respectively. Among the 352 patients treated in
single agent studies (213 patients from Study 6), the median
age was 50 years (range 28-86 years), 86% were White, 3%
were Black, 3% were Asian, and 8% in other racial/ethnic
groups. Most of the patients received 4 mg/kg initial dose of
Herceptin followed by 2 mg/kg weekly. The percentages of
patients who received Herceptin treatment for = 6 months and
= 12 months were 31% and 16%, respectively.

Table 4 Per-Patient Incidence of Adverse Reactions Occurring
in = 5% of Patients in Uncontrolled Studies or at Increased
Incidence in the Herceptin Arm (Studies 5 and 6)

Herceptin
Single + Paclitaxel Herceptin  AC®
Agent* Paclitaxel ~ Alone +AC®  Alone
n=32 n=91 n=95 n=143 n=135
Body as a Whole
Pain 47% 61% 62% 51% 42%
Asthenia  42% 62% 57% 54% 55%
Fever 36% 49% 23% 56% 34%
Chills 32% 1% 4% 35% 1%
Headache 26% 36% 28% 44% 31%
Abdominal
pain 22% 34% 2% 2% 18%
Backpain  22% 34% 30% 21% 15%
Infection  20% 47% 21% 47% 31%
Flu
syndrome  10% 12% 5% 12% 6%
Accidental
injury 6% 13% 3% 9% 4%
Ar"eearé]’(licon 3% 8% 2% 4% 2%
Cardiovascular
Tachycardia 5% 12% 4% 10% 5%
Congestive 7% 1% 1% 28% 1%
heart failure
Digestive
0, 0 0, 0, 0,
Vomiting ~ 23% 3% 28% 53% 49%
Nausea and
vomiting 8% 14% 1% 18% 9%
Anorexia  14% 24% 16% 31% 26%
Heme &
Lymphatic
Anemia 4% 14% 9% 36% 26%
Leukopenia 3% 28% 17% 52% 34%
Metabolic
Peripheral
edema 10;%; 22"? ZO;A; 20"? 17;A)
Edema 8% 10% 8% 1% 5%
Musculoskeletal
Bone pain 7“? 24“§1 18"? 7“? 7‘?
Arthralgia 6% 37% 2% 8% 9%
Nervous
Insomnia  14% 25% 13% 29% 15%
Dizziness ~ 13% 2% 24% 2% 18%
Paresthesia 9% 48% 39% 17% 1%
Depression 6% 12% 13% 20% 12%
Peripheral
neuritis 2% 23% 16% 2% 2%
Neuropathy 1% 13% 5% 4% 4%
Respiratory
Cough
increased  26% 41% 2% 3%  29%
Dyspnea  22% 21% 26% 2% 2%
Rhinitis 14% 2% 5% 2% 16%
Pharyngitis  12% 22% 14% 30% 18%
SSinusitis 9% 21% 7% 13% 6%
Skin
Rash 18% 38% 18% 21% 17%
Herpes
simplex 2% 12% 3% 7% 9%
Acne 2% 1% 3% 3% <1%
Urogenital
Urinary tract
infection 5% 18% 14% 13% 7%

¢ Data for Herceptin single agent were from 4 studies,
including 213 patients from Study 6.

b Anthracycline  (doxorubicin  or
cyclophosphamide.

epirubicin) and



Metastatic Gastric Cancer The data below are based on
the exposure of 294 patients to Herceptin in combination
with a fluoropyrimidine (capecitabine or 5-FU) and cisplatin
(Study 7). In the Herceptin plus chemotherapy arm, the initial
dose of Herceptin 8 mg/kg was administered on Day 1 (prior
to chemotherapy) followed by 6 mg/kg every 21 days until
disease progression. Cisplatin was administered at 80 mg/m?
on Day 1 and the fluoropyrimidine was administered as either
capecitabine 1000 mg/m? orally twice a day on Days 1-14 or
5-fluorouracil 800 mg/m%day as a continuous intravenous
infusion Days 1through 5. Chemotherapy was administered for
six 21-day cycles. Median duration of Herceptin treatment was
21 weeks; median number of Herceptin infusions administered
was eight.

Table 5 Study 7: Per Patient Incidence of Adverse Reactions
of All Grades (Incidence = 5% between Arms) or Grade 3 /4
(Incidence >1% between Arms) and Higher Incidence in
Herceptin Arm

b Studies 1 and 2 regimens: doxorubicin and cyclo-
phosphamide followed by paclitaxel (AC—T) or paclitaxel
plus Herceptin (AC—TH).

¢ Study 4 regimens: doxorubicin and cyclophosphamide
followed by docetaxel (AC—T) or docetaxel plus Herceptin
(AC—TH); docetaxel and carboplatin plus Herceptin (TCH).

Figure 1 Studies 1 and 2: Cumulative Incidence of Time to First
LVEF Decline of =10 Percentage Points from Baseline and to
Below 50% with Death as a Competing Risk Event
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N (%) N (%)
Body System/ All Grades Al Grades
Adverse Event Grades 3/4 Grades 3/4
Investigations
Neutropenia 230(78) 101(34) 212(73) 83(29)
Hypokalemia 83(28) 28(10)  69(24) 16(6)
Anemia 81(28) 36(12)  61(21) 30(10)
Thrombocytopenia  47(16)  14(5) 33(11)  8(3)
Blood And Lymphatic
System Disorders
Febrile Neutropenia 15(5) B 8(3)
Gastrointestinal
Disorders
Diarrhea 109(37)  27(9) 80(28) 11(4)
Stomatitis 7204 2(1) 43(15)  6(2)
Dysphagia 19(6) 7(2) 1003 1(<1)
Body as a Whole
Fatigue 102(35)  12(4) 82(28) 712
Fever 54(18)  3(1) 36(12)  0(0)
Mucosal
Inflammation 37(13) 6(2) 18(6) 2(1)
Chills 238 1<) 0(0) 0(0)
Metabolism And
Nutrition Disorders
Weight Decrease 69 (23) 6(2) 40(14)  7(2)
Infections And
Infestations
Upper Respiratory
Tract Infections ~ 56(19)  0(0) 29(100  0(0)
Nasopharyngitis ~ 37(13) 0 (0) 17(6)  0(0)
Renal And Urinary
Disorders
Renal Failure and
Impairment 53(18) 8(3) 215 5(2)
Nervous System
Disorders
Dysgeusia 28(10) 0(0) 14(5)  0(0)

The following subsections provide additional detail regarding
adverse reactions observed in clinical trials of adjuvant breast,
metastatic breast cancer, metastatic gastric cancer, or post-
marketing experience. Cardiomyopathy Serial measurement
of cardiac function (LVEF) was obtained in clinical trials in the
adjuvant treatment of breast cancer. In Study 3, the median
duration of follow-up was 12.6 months (12.4 months in the
observation arm; 12.6 months in the 1-year Herceptin arm);
and in Studies 1 and 2, 23 months in the AC-T arm, 24 months
in the AC-TH arm. In Studies 1 and 2, 6% of patients were not
permitted to initiate Herceptin following completion of AC
chemotherapy due to cardiac dysfunction (LVEF < 50% or
> 15 point decline in LVEF from baseline to end of AC).
Following initiation of Herceptin therapy, the incidence
of new-onset dose-limiting myocardial dysfunction was
higher among patients receiving Herceptin and paclitaxel as
compared to those receiving paclitaxel alone in Studies 1 and
2, and in patients receiving Herceptin monotherapy compared
to observation in Study 3 (see Table 6, Figures 1 and 2).

Table 6° Per-patient Incidence of New Onset Myocardial
Dysfunction (by LVEF) Studies 1,2, 3 and 4
LVEF <50%
and Absolute Decrease Absolute
from Baseline LVEF Decrease
LVEF  =10% 216%  <20% and
<50% decrease decrease 210%  =20%
Studies 1& 2
AC—TH 28% 183%  11.7% 334%  92%
(n=1606) (366)  (294) (188) (536)  (148)
AC-T 91%  54% 2.2% 183%  24%
(n=1488) (136) (81) (33) (272)  (36)
Study 3
Herceptin 86%  7.0% 3.8% 24% 35%
(n=1678) (144)  (118) (64) (376)  (59)
Observation ~ 27%  2.0% 1.2% 19% 1.2%
(n=1708) (46) (35) (20) (204 (21)
Study 4°
TCH 85%  5.9% 3.3% 345%  6.3%
(n=1056) (90) (62) (35) (364)  (67)
AC—TH 7% 133%  98% 443% 13.2%
(n=1068) (182)  (142)  (105) (473)  (141)
AC-T 95%  6.6% 3.3% A% 55%
(n=1050) (100) (69) (35) (357)  (58)

¢ For Studies 1,2 and 3, events are counted from the beginning
of Herceptin treatment. For Study 4, events are counted from
the date of randomization.

o 6 12 15

Time from Iniation of PacitaxelHerceptin (Months)

Time 0 is initiation of paclitaxel or Herceptin + paclitaxel
therapy.

Figure 2 Study 3: Cumulative Incidence of Time to First LVEF
Decline of = 10 Percentage Points from Baseline and to
Below 50% with Death as a Competing Risk Event
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Figure 3 Study 4: Cumulative Incidence of Time to First LVEF
Decline of = 10 Percentage Points from Baseline and to Below
50% with Death as a Competing Risk Event
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The incidence of treatment emergent congestive heart failure
among patients in the metastatic breast cancer trials was
classified for severity using the New York Heart Association
classification system (I-1V, where IV is the most severe level of
cardiac failure) (see Table 2). In the metastatic breast cancer
trials the probability of cardiac dysfunction was highest
in patients who received Herceptin concurrently with
anthracyclines. In Study 7, 5.0% of patients in the Herceptin
plus chemotherapy arm compared to 1.1% of patients in the
chemotherapy alone arm had LVEF value below 50% with a
= 10% absolute decrease in LVEF from pretreatment values.
Infusion Reactions During the first infusion with Herceptin, the
symptoms most commonly reported were chills and fever,
occurring in approximately 40% of patients in clinical
trials. Symptoms were treated with acetaminophen,
diphenhydramine, and meperidine (with or without reduction
in the rate of Herceptin infusion); permanent discontinuation
of Herceptin for infusional toxicity was required in <1% of
patients. Other signs and/or symptoms may include nausea,
vomiting, pain (in some cases attumor sites), rigors, headache,
dizziness, dyspnea, hypotension, elevated blood pressure,
rash, and asthenia. Infusional toxicity occurred in 21%
and 35% of patients, and was severe in 1.4% and 9%
of patients, on second or subsequent Herceptin infusions
administered as monotherapy or in combination with
chemotherapy, respectively. In the post-marketing setting,
severe infusion reactions, including hypersensitivity,
anaphylaxis, and angioedema have been reported. Anemia In
randomized controlled clinical trials, the overall incidence of
anemia (30% vs. 21% [Study 5]), of selected NCI-CTC Grade 2-5
anemia (12.5% vs. 6.6% [Study 1]), and of anemia requiring
transfusions (0.1% vs. 0 patients [Study 2]) were increased in
patients receiving Herceptin and chemotherapy compared
with those receiving chemotherapy alone. Following the
administration of Herceptin as a single agent (Study 6), the
incidence of NCI-CTC Grade 3 anemia was < 1%. In Study 7
(metastatic gastric cancer) on the Herceptin containing arm
as compared to the chemotherapy alone arm the overall
incidence of anemia was 28% compared 21% and of NCI CTC
Grade 3/4 anemia was 12.2% compared to 10.3%. Neutropenia
In randomized controlled clinical trials in the adjuvant setting,
the incidence of selected NCI-CTC Grade 4-5 neutropenia (2%
vs. 0.7% [Study 2]) and of selected Grade 2-5 neutropenia
(7.1% vs. 4.5% [Study 1]) were increased in patients receiving
Herceptin and chemotherapy compared with those receiving
chemotherapy alone. In a randomized, controlled trial in
patients with metastatic breast cancer, the incidences of
NCI-CTC Grade 3/4 neutropenia (32% vs. 22%) and of febrile
neutropenia (23% vs. 17%) were also increased in patients
randomizedto Herceptinin combination with myelosuppressive
chemotherapy as compared to chemotherapy alone. In Study
7 (metastatic gastric cancer) on the Herceptin containing arm
as compared to the chemotherapy alone arm, the incidence of
NCI CTC Grade 3/4 neutropenia was 36.8% compared to 28.9%;
febrile neutropenia 5.1% compared to 2.8%. Infection The
overall incidences of infection (46% vs. 30% [Study 5]), of
selected NCI-CTC Grade 2-5 infection/febrile neutropenia

(22% vs. 14% [Study 1]) and of selected Grade 3-5 infection/
febrile neutropenia (3.3% vs. 1.4%) [Study 2]), were higher in
patients receiving Herceptin and chemotherapy compared
with those receiving chemotherapy alone. The most common
site of infections in the adjuvant setting involved the upper
respiratory tract, skin, and urinary tract. In Study 4, the overall
incidence of infection was higher with the addition of
Herceptin to AC-T but not to TCH [44% (AC-TH), 37% (TCH),
38% (AC-T)]. The incidences of NCI-CTC Grade 3-4 infection
were similar [25% (AC-TH), 21% (TCH), 23% (AC-T)] across the
three arms. In a randomized, controlled trial in treatment of
metastatic breast cancer, the reported incidence of febrile
neutropenia was higher (23% vs. 17%) in patients receiving
Herceptin in combination with myelosuppressive chemo-
therapy as compared to chemotherapy alone. Pulmonary
Toxicity Adjuvant Breast Cancer Among women receiving
adjuvant therapy for breast cancer, the incidence of selected
NCI-CTC Grade 2-5 pulmonary toxicity (14% vs. 5% [Study 1])
and of selected NCI-CTC Grade 3-5 pulmonary toxicity and
spontaneous reported Grade 2 dyspnea (3.4% vs. 1% [Study 2])
was higher in patients receiving Herceptin and chemotherapy
compared with chemotherapy alone. The most common
pulmonary toxicity was dyspnea (NCI-CTC Grade 2-5: 12% vs.
4% [Study 1]; NCI-CTC Grade 2-5: 2.5% vs. 0.1% [Study 2]).
Pneumonitis/pulmonary infiltrates occurred in 0.7% of patients
receiving Herceptin compared with 0.3% of those receiving
chemotherapy alone. Fatal respiratory failure occurred in 3
patients receiving Herceptin, one as a component of multi-
organ system failure, as compared to 1 patient receiving
chemotherapy alone. In Study 3, there were 4 cases of
interstitial  pneumonitis in  Herceptin-treated patients
compared to none in the control arm. Metastatic Breast
Cancer Among women receiving Herceptin for treatment of
metastatic breast cancer, the incidence of pulmonary toxicity
was also increased. Pulmonary adverse events have heen
reported in the post-marketing experience as part of the
symptom complex of infusion reactions. Pulmonary events
include bronchospasm, hypoxia, dyspnea, pulmonary
infiltrates, pleural effusions, non-cardiogenic pulmonary
edema, and acute respiratory distress syndrome. For a
detailed description, see Warnings and Precautions.
Thrombosis/Embolism In 4 randomized, controlled clinical
trials, the incidence of thrombotic adverse events was higher
in patients receiving Herceptin and chemotherapy compared
to chemotherapy alone in three studies (3.0% vs. 1.3% [Study
1],2.5% and 3.7% vs. 2.2% [Study 4] and 2.1% vs. 0% [Study 5]).
Diarrhea Among women receiving adjuvant therapy for breast
cancer, the incidence of NCI-CTC Grade 2-5 diarrhea (6.2% vs.
4.8% [Study 1]) and of NCI-CTC Grade 3-5 diarrhea (1.6% vs.
0% [Study 2]), and of Grade 1-4 diarrhea (7% vs. 1% [Study 3])
were higher in patients receiving Herceptin as compared to
controls. In Study 4, the incidence of Grade 3-4 diarrhea was
higher [5.7% AC-TH, 5.5% TCH vs. 3.0% AC-T] and of Grade 1-4
was higher [51% AC-TH, 63% TCH vs. 43% AC-T] among
women receiving Herceptin. Of patients receiving Herceptin
as a single agent for the treatment of metastatic breast cancer,
25% experienced diarrhea. An increased incidence of
diarrhea was observed in patients receiving Herceptin in
combination with chemotherapy for treatment of metastatic
breast cancer. Renal Toxicity In Study 7 (metastatic gastric
cancer) on the Herceptin-containing arm as compared to the
chemotherapy alone arm the incidence of renal impairment
was 18% compared to 14.5%. Severe (Grade 3/4) renal failure
was 2.7% on the Herceptin-containing arm compared to 1.7%
on the chemotherapy only arm. Treatment discontinuation for
renal insufficiency/failure was 2% on the Herceptin-containing
arm and 0.3% on the chemotherapy only arm. In the
postmarketing setting, rare cases of nephrotic syndrome with
pathologic evidence of glomerulopathy have been reported.
The time to onset ranged from 4 months to approximately
18 months from initiation of Herceptin therapy. Pathologic
findings included membranous glomerulonephritis, focal
glomerulosclerosis, and fibrillary glomerulonephritis.
Complications included volume overload and congestive heart
failure. Inmunogenicity As with all therapeutic proteins, there
is a potential for immunogenicity. Among 903 women with
metastatic breast cancer, human anti-human antibody (HAHA)
to Herceptin was detected in one patient using an enzyme-
linked immunosorbent assay (ELISA). This patient did not
experience an allergic reaction. Samples for assessment of
HAHA were not collected in studies of adjuvant breast cancer.
The incidence of antibody formation is highly dependent on
the sensitivity and the specificity of the assay. Additionally, the
observed incidence of antibody (including neutralizing
antibody) positivity in an assay may be influenced by several
factors including assay methodology, sample handling, timing
of sample collection, concomitant medications, and underlying
disease. For these reasons, comparison of the incidence of
antibodies to Herceptin with the incidence of antibodies
to other products may be misleading. Post-Marketing
Experience The following adverse reactions have been
identified during post approval use of Herceptin. Because
these reactions are reported voluntarily from a population of
uncertain size, it is not always possible to reliably estimate
their frequency or establish a causal relationship to drug
exposure. ¢ Infusion reaction [see Warnings and Precautions]
¢ Qligohydramnios or oligohydramnios sequence, including
pulmonary hypoplasia, skeletal abnormalities, and neonatal
death [see Warnings and Precautions] * Glomerulopathy [see
Adverse Reactions] DRUG INTERACTIONS In Study 5,
the mean serum trough concentration of trastuzumab
was consistently elevated approximately 1.5-fold, when
administered in combination with paclitaxel as compared to
trough concentrations of trastuzumab when administered
in combination with an anthracycline and cyclophosphamide.
In other pharmacokinetic studies, where Herceptin was
administered in combination with paclitaxel, docetaxel or
doxorubicin, Herceptin did not alter the plasma concentrations
of these chemotherapeutic agents, or the metabolites that
were analyzed. In a drug interaction substudy conducted in
patients in Study 7, the pharmacokinetics of cisplatin,

capecitabine and their metabolites were not altered when
administered in combination with Herceptin. USE IN SPECIFIC
POPULATIONS Pregnancy: Category D [see Warnings and
Precautions, Nonclinical Toxicology] Herceptin can cause
fetal harm when administered to a pregnant woman. In post-
marketing reports use of Herceptin during pregnancy resulted
in cases of oligohydramnios and of oligohydramnios sequence,
manifesting as pulmonary hypoplasia, skeletal abnormalities,
and neonatal death. These case reports described
oligohydramnios in pregnant women who received Herceptin
either alone or in combination with chemotherapy. In some
case reports, amniotic fluid index increased after Herceptin
was stopped. In one case, Herceptin therapy resumed after
the amniotic fluid index improved, and oligohydramnios
recurred. Monitor women exposed to Herceptin during
pregnancy for oligohydramnios. If oligohydramnios occurs,
perform fetal testing that is appropriate for gestational age
and consistent with community standards of care.
The efficacy of IV hydrationin management of oligohydramnios
due to Herceptin exposure is not known. Advise women of the
potential hazard to the fetus resulting from Herceptin exposure
during pregnancy. Encourage pregnant women with breast
cancer who are using Herceptin to enroll in MotHER-the
Herceptin Pregnancy Registry: phone 1-800-690-6720. [see
Patient Counseling Information]. No teratogenic effects were
observed in offspring from reproduction studies in cynomolgus
monkeys at doses up to 25 times the recommended weekly
human dose of 2 mg/kg trastuzumab. In mutant mice lacking
HER2, embryos died in early gestation. Trastuzumab exposure
was reported at delivery in offspring of cynomolgus monkeys
treated during the early (Days 20-50 of gestation) or late (Days
120-150 of gestation) fetal development periods, at levels of 15
to 28% of the maternal blood levels. Nursing Mothers It is not
known whether Herceptin is excreted in human milk, but
human IgG is excreted in human milk. Published data suggest
that breast milk antibodies do not enter the neonatal and infant
circulation in substantial amounts. Trastuzumab was present
in the breast milk of lactating cynomolgus monkeys given 12.5
times the recommended weekly human dose of 2 mg/kg of
Herceptin. Infant monkeys with detectable serum levels of
trastuzumab did not have any adverse effects on growth or
development from birth to 3 months of age; however,
trastuzumab levels in animal breast milk may not accurately
reflect human breast milk levels. Because many drugs are
secreted in human milk and because of the potential for
serious adverse reactions in nursing infants from Herceptin, a
decision should be made whether to discontinue nursing, or
discontinue drug, taking into account the elimination half-life
of trastuzumab and the importance of the drug to the mother.
Pediatric Use The safety and effectiveness of Herceptin in
pediatric patients has not been established. Geriatric Use
Herceptin has been administered to 386 patients who were 65
years of age or over (253 in the adjuvant treatment and 133 in
metastatic breast cancer treatment settings). The risk of
cardiac dysfunction was increased in geriatric patients as
compared to younger patients in both those receiving
treatment for metastatic disease in Studies 5 and 6, or adjuvant
therapy in Studies 1 and 2. Limitations in data collection and
differences in study design of the 4 studies of Herceptin in
adjuvant treatment of breast cancer preclude a determination
of whether the toxicity profile of Herceptin in older patients is
different from younger patients. The reported clinical
experience is not adequate to determine whether the efficacy
improvements (ORR, TTP, 0S, DFS) of Herceptin treatment in
older patients is different from that observed in patients
<65 years of age for metastatic disease and adjuvant
treatment. In Study 7 (metastatic gastric cancer), of the 294
patients treated with Herceptin 108 (37%) were 65 years of age
or older, while 13 (4.4%) were 75 and over. No overall
differences in safety or effectiveness were observed.
OVERDOSAGE There is no experience with overdosage in
human clinical trials. Single doses higher than 8 mg/kg have
not been tested. PATIENT COUNSELING INFORMATION
¢ Advise patients to contact a health care professional
immediately for any of the following: new onset or worsening
shortness of breath, cough, swelling of the ankles/legs,
swelling of the face, palpitations, weight gain of more than
5 pounds in 24 hours, dizziness or loss of consciousness [see
Boxed Warning Cardiomyopathy. ¢ Advise pregnant women
and women of childbearing potential that Herceptin exposure
can result in fetal harm [see Warnings and Precautions and
Use in Specific Populations]. » Advise women of childbearing
potential to use effective contraceptive methods during
treatment and for a minimum of six months following Herceptin
[see Warnings and Precautions]. ® Advise nursing mothers
treated with Herceptin to discontinue nursing or discontinue
Herceptin, taking into account the importance of the drug to
the mother [see Use in Specific Populations]. ® Encourage
women who are exposed to Herceptin during pregnancy to
enroll in MotHER- the Herceptin Pregnancy Registry
(1-800-690-6720) [see Warnings and Precautions and Use in
Specific Populations].
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In multiple myeloma

RE:_APSED &
REFRACTORY

The challenges of multiple myeloma need new approaches

In multiple myeloma, median survival from the time of diagnosis has
been significantly longer in the current decade than in previous years—
3.7 years vs 2.5 years.! However, patients still face significant challenges.
e Almost all patients eventually relapse?

¢ Patients may become refractory to multiple treatment options

Pursuing new treatment advances

Onyx Pharmaceuticals is pursuing potential new options for the treatment
of relapsed and refractory multiple myeloma, with the ultimate goal of

extending patients’ lives.

References: 1. Kumar SK, Rajkumar SV, Dispenzieri A, et al.
Improved survival in multiple myeloma and the impact of
novel therapies. Blood. 2008;111:2516-2520. 2. Schwartz RN,

Vozniak M. Current and emerging treatments for multiple
©2011 Onyx Pharmaceuticals, Inc., South San Francisco, CA  1210-CARF-051-R1  December 2010 myeloma. J Manag Care Pharm. 2008;14(suppl S):S12-S18. PHARMACEUTICALS
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Ovarian Cancer
By Maurie Markman, MD
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Indication

VOTRIENT is indicated for the treatment of patients with advanced renal
cell carcinoma (RCC).

Important Safety Information

WARNING: HEPATOTOXICITY

Severe and fatal hepatotoxicity has been observed in clinical
studies. Monitor hepatic function and interrupt, reduce, or
discontinue dosing as recommended. See “Warnings and
Precautions,”Section 5.1, in complete Prescribing Information.

Hepatic Effects: Patients with pre-existing hepatic impairment

should use VOTRIENT with caution. Treatment with VOTRIENT is not
recommended in patients with severe hepatic impairment. Increases in
serum transaminase levels (ALT, AST) and bilirubin were observed. Severe
and fatal hepatotoxicity has occurred. Transaminase elevations occur
early in the course of treatment (92.5% of all transaminase elevations

of any grade occurred in the first 18 weeks). Before the initiation of
treatment and regularly during treatment, monitor hepatic function
and interrupt, reduce, or discontinue dosing as recommended.

QT Prolongation and Torsades de Pointes: Prolonged QT
intervals and arrhythmias, including torsades de pointes, have been
observed with VOTRIENT. Use with caution in patients at higher
risk of developing QT interval prolongation, in patients taking
antiarrhythmics or other medications that may prolong QT interval,

and those with relevant pre-existing cardiac disease. Baseline and
periodic monitoring of electrocardiograms and maintenance of
electrolytes within the normal range should be performed.

Hemorrhagic Events: Fatal hemorrhagic events have been reported
(all grades [16%] and Grades 3 to 5 [2%]). VOTRIENT has not been
studied in patients who have a history of hemoptysis, cerebral, or
clinically significant gastrointestinal hemorrhage in the past 6 months
and should not be used in those patients.

Arterial Thrombotic Events: Arterial thrombotic events have
been observed and can be fatal. In clinical RCC studies of VOTRIENT,
myocardial infarction, angina, ischemic stroke, and transient ischemic
attack (all grades [3%] and Grades 3 to 5 [2%]) were observed. Use
with caution in patients who are at increased risk for these events.

Gastrointestinal Perforation and Fistula: Gastrointestinal
perforation or fistula has occurred. Fatal perforation events have
occurred. Use with caution in patients at risk for gastrointestinal
perforation or fistula. Monitor for symptoms of gastrointestinal
perforation or fistula.

Hypertension: Hypertension has been observed. Hypertension
was observed in 47% of patients with RCC treated with VOTRIENT.
Hypertension occurs early in the course of treatment (88 % occurred
in the first 18 weeks). Blood pressure should be well-controlled

prior to initiating VOTRIENT. Monitor for hypertension and treat as
needed. If hypertension persists despite antihypertensive therapy, the
dose of VOTRIENT may be reduced or discontinued as appropriate.

www. TheOncologyNurse.com
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Move Forward With VOTRIENT

In a phase 3, randomized, double-blind, placebo-controlled trial, VOTRIENT provided significant improvement
in progression-free survival (PFS) in both treatment-naive and cytokine-pretreated patients with advanced RCC'?

Treatment-naive patients
11.1 months
(95% Cl, 7.4-14.8)

median PFS with VOTRIENT (n=155)
vs 2.8 months (95% Cl, 1.9-5.6)
with placebo (n=78) (P<0.001)%?

Cytokine-pretreated patients
7.4 months
(95% Cl, 5.6-12.9)

median PFS with VOTRIENT (n=135)
vs 4.2 months (95% Cl, 2.8-5.6)
with placebo (n=67) (P<0.001)%3

All patients
9.2 months
(95% Cl, 7.4-12.9)

overall median PFS with VOTRIENT (n=290)
vs 4.2 months (95% Cl, 2.8-4.2)
with placebo (n=145) (P<0.001)23

NCCN Guidelines Category 1 recommendation®
e First-line therapy for relapsed or Stage IV unresectable RCC of predominant clear cell histology

Proven safety profile'?

* Most common adverse events observed with VOTRIENT (>20%) were diarrhea, hypertension, hair color changes
(depigmentation), nausea, anorexia, and vomiting
— Grade 3/4 fatigue occurred in 2% of patients; all grades, 19%
— Grade 3/4 asthenia occurred in 3% of patients; all grades, 14%

Most common laboratory abnormalities were ALT and AST increases'
e Grade 3 ALT increases occurred in 10% of patients; grade 4, 2%
e In clinical trials, 92.5% of all transaminase elevations of any grade occurred in the first 18 weeks of treatment with VOTRIENT
* Monitor serum liver tests before initiation of treatment with VOTRIENT and at least once every 4 weeks for at least the first

4 months of treatment or as clinically indicated. Periodic monitoring should then continue after this time period
Once-daily oral dosing'

* The recommended dosage of VOTRIENT is 800 mg once daily without food
(at least 1 hour before or 2 hours after a meal)

» Dose modifications, interruptions, and discontinuations may be required in
patients with hepatic impairment, drug interactions, and following adverse events

e Forty-two percent of patients on VOTRIENT required a dose interruption;

36% of patients on VOTRIENT were dose-reduced

VOTRIENT is a multitargeted tyrosine kinase inhibitor that
is indicated for the treatment of patients with advanced RCC.

Votrient
pazopanib tablets (200 mg)

Wound Healing: VOTRIENT may impair wound healing. Temporary
interruption of therapy with VOTRIENT is recommended in patients
undergoing surgical procedures. VOTRIENT should be discontinued in
patients with wound dehiscence.

Hypothyroidism: Hypothyroidism was reported as an adverse reaction
in 26/586 (4%). Monitoring of thyroid function tests is recommended.

Proteinuria: Monitor urine protein. Proteinuria was reported in 44/586
(8%) (Grade 3, 5/586 [<1%] and Grade 4, 1/586 [<1%]). Baseline and
periodic urinalysis during treatment is recommended. Discontinue for
Grade 4 proteinuria.

Pregnancy Category D: VOTRIENT can cause fetal harm when
administered to a pregnant woman. Women of childbearing potential
should be advised of the potential hazard to the fetus and to avoid
becoming pregnant while taking VOTRIENT.

Drug Interactions: CYP3A4 Inhibitors (eg, ketoconazole, ritonavir,
clarithromycin): Avoid use of strong inhibitors. Consider dose reduction
of VOTRIENT when administered with strong CYP3A4 inhibitors.

CYP3A4 Inducers (such as rifampin): Consider an alternate
concomitant medication with no or minimal enzyme induction
potential or avoid VOTRIENT.

CYP Substrates: Concomitant use of VOTRIENT with agents

with narrow therapeutic windows that are metabolized by CYP3A4,
CYP2D6, or CYP2C8 is not recommended.

www. TheOncologyNurse.com

Adverse Reactions: The most common adverse reactions (>20%) for
VOTRIENT versus placebo were diarrhea (52% vs. 9%), hypertension
(40% vs. 10%), hair color changes (depigmentation) (38 % vs. 3%),
nausea (26% vs. 9%), anorexia (22% vs. 10%), and vomiting (21% vs. 8%).

Laboratory abnormalities occurring in >10% of patients and more
commonly (=5%) in the VOTRIENT arm versus placebo included increases
in ALT (53% vs. 22%), AST (53% vs. 19%), glucose (41% vs. 33%),
and total bilirubin (36% vs. 10%); decreases in phosphorus (34% vs.
11%), sodium (31% vs. 24%), magnesium (26% vs. 14%), and glucose
(17% vs. 3%); leukopenia (37% vs. 6%), neutropenia (34% vs. 6%),
thrombocytopenia (32% vs. 5%), and lymphocytopenia (31% vs. 24%).

VOTRIENT has been associated with cardiac dysfunction (such as a
decrease in ejection fraction and congestive heart failure) in patients with
various cancer types, including RCC. In the overall safety population for
RCC (N=586), cardiac dysfunction was observed in 4/586 patients (<1%).

Please see Brief Summary of Prescribing Information on
adjacent pages.

References: 1. VOTRIENT Prescribing Information. Research Triangle Park, NC: GlaxoSmith-
Kline; 2010. 2. Sternberg CN, et al. J Clin Oncol. 2010;28(6):1061-1068. 3. Data on file,
GlaxoSmithKline. 4. Referenced with permission from ©National Comprehensive Cancer
Network, Inc 2010. All Rights Reserved. NCCN Guidelines™: Kidney Cancer, V.1.2011. NCCN.
org Accessed January 12, 2011. NCCN® and NCCN GUIDELINES™ are trademarks owned by

the National Comprehensive Cancer Network, Inc.
O . .
@GlaxoSmlthKllne
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From the Editor
A Look Back to See What Lies Ahead

By Editor-in-Chief Beth Faiman, RN, MSN, APRN, BC, AOCN

his month’s Third Annual Review  cizumab in ovarian cancer—most of the  Society of Hematology annual meetings,
Issue of The Oncology Nurse- practice-changing studies reflect the con-  the review issue of The Oncology Nurse-
APN/PA highlights some of the tinued shift in oncology toward greater ~APN/PA would have to be larger than the
top advances in cancer care over the past  personalization of care. Los Angeles phone book to address every
year. Although a few systemic cytotoxic With a combined 10,000-plus abstracts  important discovery from the past 12
therapies emerged as some of last year’s  submitted for just the American Society of — months. While we managed to include sev-
winners—eribulin, sipuleucel-T, beva- Clinical Oncology and the American eral of the most noteworthy developments,
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BRIEF SUMMARY

VOTRIENT™ (pazopanib) tablets

The following is a brief summary only; see full prescribing information for
complete product information.

WARNING: HEPATOTOXICITY
Severe and fatal hepatotoxicity has been observed in clinical studies.
Monitor hepatic function and interrupt, reduce, or discontinue dosing

as recommended. [See Warnings and Precautions (5.1).]

1 INDICATIONS AND USAGE
VOTRIENT™ is indicated for the treatment of patients with advanced renal
cell carcinoma (RCC).

2 DOSAGE AND ADMINISTRATION

2.1 Recommended Dosing: The recommended dose of VOTRIENT is

800 mg orally once daily without food (at least 1 hour before or 2 hours after
a meal) [see Clinical Pharmacology (12.3) of full prescribing information].
The dose of VOTRIENT should not exceed 800 mg. Do not crush tablets due
to the potential for increased rate of absorption which may affect systemic
exposure. [See Clinical Pharmacology (12.3) of full prescribing information.)
If a dose is missed, it should not be taken if it is less than 12 hours until

the next dose. 2.2 Dose Modification Guidelines: Initial dose reduction
should be 400 mg, and additional dose decrease or increase should be

in 200 mg steps based on individual tolerability. The dose of VOTRIENT
should not exceed 800 mg. Hepatic Impairment: The dosage of VOTRIENT
in patients with moderate hepatic impairment should be reduced to 200

mg per day. There are no data in patients with severe hepatic impairment;
therefore, use of VOTRIENT is not recommended in these patients. /[See Use
in Specific Populations (8.6).] Concomitant Strong CYP3A4 Inhibitors: The
concomitant use of strong CYP3A4 inhibitors (e.g., ketoconazole, ritonavir,
clarithromycin) may increase pazopanib concentrations and should be
avoided. If coadministration of a strong CYP3A4 inhibitor is warranted,
reduce the dose of VOTRIENT to 400 mg. Further dose reductions may be
needed if adverse effects occur during therapy. This dose is predicted to
adjust the pazopanib AUC to the range observed without inhibitors. However,
there are no clinical data with this dose adjustment in patients receiving
strong CYP3A4 inhibitors. [See Drug Interactions (7.1).] Concomitant Strong
CYP3A4 Inducer: The concomitant use of strong CYP3A4 inducers (e.g.,
rifampin) may decrease pazopanib concentrations and should be avoided.
VOTRIENT should not be used in patients who can not avoid chronic use of
strong CYP3A4 inducers. [See Drug Interactions (7.1).]

4 CONTRAINDICATIONS
None.

5 WARNINGS AND PRECAUTIONS

5.1 Hepatic Effects: In clinical trials with VOTRIENT, hepatotoxicity,
manifested as increases in serum transaminases (ALT, AST) and bilirubin,
was observed [see Adverse Reactions (6.1)]. This hepatotoxicity can be
severe and fatal. Transaminase elevations occur early in the course of
treatment (92.5% of all transaminase elevations of any grade occurred in
the first 18 weeks). Across all monotherapy studies with VOTRIENT, ALT >3
X upper limit of normal (ULN) was reported in 138/977 (14%) and ALT >8

X ULN was reported in 40/977 (4%) of patients who received VOTRIENT.
Concurrent elevations in ALT >3 X ULN and bilirubin >2 X ULN regardless
of alkaline phosphatase levels were detected in 13/977 (1%) of patients.
Four of the 13 patients had no other explanation for these elevations. Two
of 977 (0.2%) patients died with disease progression and hepatic failure.
Monitor serum liver tests before initiation of treatment with VOTRIENT and
at least once every 4 weeks for at least the first 4 months of treatment or
as clinically indicated. Periodic monitoring should then continue after this
time period. Patients with isolated ALT elevations between 3 X ULN and

8 X ULN may be continued on VOTRIENT with weekly monitoring of liver
function until ALT return to Grade 1 or baseline. Patients with isolated ALT
elevations of >8 X ULN should have VOTRIENT interrupted until they return
to Grade 1 or baseline. If the potential benefit for reinitiating treatment

with VOTRIENT is considered to outweigh the risk for hepatotoxicity, then
reintroduce VOTRIENT at a reduced dose of no more than 400 mg once
daily and measure serum liver tests weekly for 8 weeks [see Dosage and
Administration (2.2)]. Following reintroduction of VOTRIENT, if ALT elevations
>3 X ULN recur, then VOTRIENT should be permanently discontinued. If
ALT elevations >3 X ULN occur concurrently with bilirubin elevations >2

X ULN, VOTRIENT should be permanently discontinued. Patients should be
monitored until resolution. VOTRIENT is a UGT1A1 inhibitor. Mild, indirect
(unconjugated) hyperbilirubinemia may occur in patients with Gilbert’s
syndrome [see Clinical Pharmacology (12.5) of full prescribing information].
Patients with only a mild indirect hyperbilirubinemia, known Gilbert’s
syndrome, and elevation in ALT >3 X ULN should be managed as per

the recommendations outlined for isolated ALT elevations. The safety of
VOTRIENT in patients with pre-existing severe hepatic impairment, defined
as total bilirubin >3 X ULN with any level of ALT, is unknown. Treatment with
VOTRIENT is not recommended in patients with severe hepatic impairment.
[See Dosage and Administration (2.2) and Use in Specific Populations (8.6).]

5.2 QT Prolongation and Torsades de Pointes: In clinical RCC studies

of VOTRIENT, QT prolongation (=500 msec) was identified on routine
electrocardiogram monitoring in 11/558 (<2%) of patients. Torsades de
pointes occurred in 2/977 (<1%) of patients who received VOTRIENT in

the monotherapy studies. In the randomized clinical trial, 3 of the 290
patients receiving VOTRIENT had post-baseline values between 500 to 549
msec. None of the 145 patients receiving placebo had post-baseline QTc
values >500 msec. VOTRIENT should be used with caution in patients with
a history of QT interval prolongation, in patients taking antiarrhythmics or
other medications that may prolong QT interval, and those with relevant
pre-existing cardiac disease. When using VOTRIENT, baseline and periodic
monitoring of electrocardiograms and maintenance of electrolytes (e.qg.,
calcium, magnesium, potassium) within the normal range should be
performed. 5.3 Hemorrhagic Events: In clinical RCC studies of VOTRIENT,
hemorrhagic events have been reported [all Grades (16%) and Grades 3

to 5 (2%)]. Fatal hemorrhage has occurred in 5/586 (0.9%) [see Adverse
Reactions (6.1)]. VOTRIENT has not been studied in patients who have a
history of hemoptysis, cerebral, or clinically significant gastrointestinal
hemorrhage in the past 6 months and should not be used in those patients.
5.4 Arterial Thrombotic Events: In clinical RCC studies of VOTRIENT,
myocardial infarction, angina, ischemic stroke, and transient ischemic
attack [all Grades (3%) and Grades 3 to 5 (2%)] were observed. Fatal
events have been observed in 2/586 (0.3%). In the randomized study,
these events were observed more frequently with VOTRIENT compared

to placebo [see Adverse Reactions (6.7)]. VOTRIENT should be used with
caution in patients who are at increased risk for these events or who have
had a history of these events. VOTRIENT has not been studied in patients
who have had an event within the previous 6 months and should not be
used in those patients. 5.5 Gastrointestinal Perforation and Fistula: In
clinical RCC studies of VOTRIENT, gastrointestinal perforation or fistula has
been reported in 5 patients (0.9%). Fatal perforation events have occurred
in 2/586 (0.3%). Monitor for symptoms of gastrointestinal perforation or
fistula. 5.6 Hypertension: Blood pressure should be well-controlled prior
to initiating VOTRIENT. Patients should be monitored for hypertension and
treated as needed with anti-hypertensive therapy. Hypertension (systolic
blood pressure >150 or diastolic blood pressure >100 mm Hg) was observed
in 47% of patients with RCC treated with VOTRIENT. Hypertension occurs
early in the course of treatment (88% occurred in the first 18 weeks). [See
Adverse Reactions (6.1).] In the case of persistent hypertension despite
anti-hypertensive therapy, the dose of VOTRIENT may be reduced [see
Dosage and Administration (2.2)]. VOTRIENT should be discontinued if
hypertension is severe and persistent despite anti-hypertensive therapy and
dose reduction of VOTRIENT. 5.7 Wound Healing: No formal studies on the
effect of VOTRIENT on wound healing have been conducted. Since vascular
endothelial growth factor receptor (VEGFR) inhibitors such as pazopanib may
impair wound healing, treatment with VOTRIENT should be stopped at least
7 days prior to scheduled surgery. The decision to resume VOTRIENT after
surgery should be based on clinical judgment of adequate wound healing.
VOTRIENT should be discontinued in patients with wound dehiscence.

5.8 Hypothyroidism: In clinical RCC studies of VOTRIENT, hypothyroidism
reported as an adverse reaction in 26/586 (4%) [see Adverse Reactions
(6.1)]. Proactive monitoring of thyroid function tests is recommended.

5.9 Proteinuria: In clinical RCC studies with VOTRIENT, proteinuria has
been reported in 44/586 (8%) [Grade 3, 5/586 (<1%) and Grade 4, 1/586
(<1%)] [see Adverse Reactions (6.1)]. Baseline and periodic urinalysis during
treatment is recommended. VOTRIENT should be discontinued if the patient
develops Grade 4 proteinuria. 5.10 Pregnancy: VOTRIENT can cause fetal
harm when administered to a pregnant woman. Based on its mechanism
of action, VOTRIENT is expected to result in adverse reproductive effects.

In pre-clinical studies in rats and rabbits, pazopanib was teratogenic,
embryotoxic, fetotoxic, and abortifacient. There are no adequate and well-
controlled studies of VOTRIENT in pregnant women. If this drug is used
during pregnancy, or if the patient becomes pregnant while taking this drug,
the patient should be apprised of the potential hazard to the fetus. Women of
childbearing potential should be advised to avoid becoming pregnant while
taking VOTRIENT. [See Use in Specific Populations (8.1).]

6 ADVERSE REACTIONS

6.1 Clinical Trials Experience: Because clinical trials are conducted under
widely varying conditions, adverse reaction rates observed in the clinical
trials of a drug cannot be directly compared to rates in the clinical trials of
another drug and may not reflect the rates observed in practice. The safety
of VOTRIENT has been evaluated in 977 patients in the monotherapy studies
which included 586 patients with RCC. With a median duration of treatment
of 7.4 months (range 0.1 to 27.6), the most commonly observed adverse
reactions (>20%) in the 586 patients were diarrhea, hypertension, hair color
change, nausea, fatigue, anorexia, and vomiting. The data described below
reflect the safety profile of VOTRIENT in 290 RCC patients who participated
in a randomized, double-blind, placebo-controlled study /see Clinical Studies
(14) of full prescribing information]. The median duration of treatment

was 7.4 months (range 0 to 23) for patients who received VOTRIENT and
3.8 months (range 0 to 22) for the placebo arm. Forty-two percent (42%) of
patients on VOTRIENT required a dose interruption. Thirty-six percent (36%)
of patients on VOTRIENT were dose reduced.
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many of those not included have been
discussed in previous issues and are like-
ly to feature in upcoming issues as inves-
tigators release updated data from ongo-
ing studies.

In putting together this issue, it
became apparent how rapidly practices
are changing and how important it is
for nurses to be aware of those
advances in care already affecting our
patients or likely to affect them in the
future. Some newer therapies improve

overall survival minimally or not at all,
yet they come with serious side effects
and large price tags. Patients weighing
their options after an existing drug reg-
imen fails need to have realistic expec-
tations about newer treatments, and
informed nurses can help them make
an educated choice.

We would like to thank all the
authors who contributed to this
important issue. Many were directly
involved in the studies presented and

others are experts in the therapeutic
area discussed. All share a deep under-
standing of the subject and a passion
for improving care for patients with
cancer.

In addition to looking at what hap-
pened in oncology during the past
year, we also took an opportunity to
look ahead at what might happen in
the coming year. Please take a
moment to read the article at the end
of the issue reviewing investigational

From the Editor

therapies that appear to be just over
the horizon. @

Questions or
comments about
this issue?

E-mail us at
editorial@greenhillhc.com.

Table 1. Adverse Reactions Occurring in 210% of Patients who
Received VOTRIENT

VOTRIENT Placebo
(N =290) (N =145)
All All
Grades® |Grade 3|Grade 4| Grades® |Grade 3|Grade 4|

Adverse Reactions % % % % % %
Diarrhea 52 3 <1 9 <1 0
Hypertension 40 4 0 10 <1 0
Hair color changes 38 <1 0 3 0 0
Nausea 26 <1 0 9 0 0
Anorexia 22 2 0 10 <1 0
Vomiting 21 2 <1 8 2 0
Fatigue 19 2 0 8 1 1
Asthenia 14 3 0 8 0 0
Abdominal pain 11 2 0 1 0 0
Headache 10 0 0 5 0 0

2National Cancer Institute Common Terminology Criteria for Adverse Events,
version 3.

Other adverse reactions observed more commonly in patients treated
with VOTRIENT than placebo and that occurred in <10% (any grade) were
alopecia (8% versus <1%), chest pain (5% versus 1%), dysgeusia (altered
taste) (8% versus <1%), dyspepsia (5% versus <1%), facial edema (1%
versus 0%), palmar-plantar erythrodysesthesia (hand-foot syndrome)

(6% versus <1%), proteinuria (9% versus 0%), rash (8% versus 3%), skin
depigmentation (3% versus 0%), and weight decreased (9% versus 3%).

Table 2. Selected Laboratory Abnormalities Occurring in >10% of
Patients who Received VOTRIENT and More Commonly (25%) in
Patients who Received VOTRIENT Versus Placebho

VOTRIENT Placebo
(N =290) (N =145)
All | All
Grades® |Grade 3|Grade 4| Grades® |Grade 3|Grade 4|

Parameters % % | % % % %
Hematologic

Leukopenia 37 0 0 6 0 0

Neutropenia 34 1 <1 6 0 0

Thrombocytopenia 32 <1 <1 5 0 <1

Lymphocytopenia 31 4 <1 24 1 0
Chemistry

ALT increased 53 10 2 22 1 0

AST increased 53 7 <1 19 <1 0

Glucose

increased 41 <1 0 33 1 0

Total bilirubin

increased 36 3 <1 10 1 <1

Phosphorus

decreased 34 4 0 1 0 0

Sodium

decreased 31 4 1 24 4 0

Magnesium

decreased 26 <1 1 14 0 0

Glucose

decreased 17 0 <1 8 0 0

2National Cancer Institute Common Terminology Criteria for Adverse Events,
version 3.

Hepatic Toxicity: In a controlled clinical study with VOTRIENT for the
treatment of RCC, ALT >3 X ULN was reported in 18% and 3% of the
VOTRIENT and placebo groups, respectively. ALT >10 X ULN was reported
in 4% of patients who received VOTRIENT and in <1% of patients who
received placebo. Concurrent elevation in ALT >3 X ULN and bilirubin >2 X
ULN in the absence of significant alkaline phosphatase >3 X ULN occurred
in 5/290 (2%) of patients on VOTRIENT and 2/145 (1%) on placebo. [See
Dosage and Administration (2.2) and Warnings and Precautions (5.1).]
Hypertension: In a controlled clinical study with VOTRIENT for the treatment
of RCC, 115/290 patients (40%) receiving VOTRIENT compared with 15/145
patients (10%) on placebo experienced hypertension. Grade 3 hypertension
was reported in 13/290 patients (4%) receiving VOTRIENT compared with
1/145 patients (<1%) on placebo. The majority of cases of hypertension
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were manageable with anti-hypertensive agents or dose reductions with
2/290 patients (<1%) permanently discontinuing treatment with VOTRIENT
because of hypertension. In the overall safety population for RCC (N = 586),
one patient had hypertensive crisis on VOTRIENT. [See Warnings and
Precautions (5.2).] QT Prolongation and Torsades de Pointes: In a controlled
clinical study with VOTRIENT, QT prolongation (>500 msec) was identified
on routine electrocardiogram monitoring in 3/290 (1%) of patients treated
with VOTRIENT compared with no patients on placebo. Torsades de pointes
was reported in 2/586 (<1%) patients treated with VOTRIENT in the RCC
studies. [See Warnings and Precautions (5.3).] Arterial Thrombotic Events:
In a controlled clinical study with VOTRIENT, the incidences of arterial
thrombotic events such as myocardial infarction/ischemia [5/290 (2%)],
cerebral vascular accident [1/290 (<1%)], and transient ischemic attack
[4/290 (1%)] were higher in patients treated with VOTRIENT compared to the
placebo arm (0/145 for each event). [See Warnings and Precautions (5.4).]
Hemorrhagic Events: In a controlled clinical study with VOTRIENT, 37/290
patients (13%) treated with VOTRIENT and 7/145 patients (5%) on placebo
experienced at least 1 hemorrhagic event. The most common hemorrhagic
events in the patients treated with VOTRIENT were hematuria (4%), epistaxis
(2%), hemoptysis (2%), and rectal hemorrhage (1%). Nine (9/37) patients
treated with VOTRIENT who had hemorrhagic events experienced serious
events including pulmonary, gastrointestinal, and genitourinary hemorrhage.
Four (4/290) (1%) patients treated with VOTRIENT died from hemorrhage
compared with no (0/145) (0%) patients on placebo. [See Warnings and
Precautions (5.5).] In the overall safety population in RCC (N = 586),
cerebral/intracranial hemorrhage was observed in 2/586 (<1%) patients
treated with VOTRIENT. Hypothyroidism: In a controlled clinical study with
VOTRIENT, more patients had a shift from thyroid stimulating hormone (TSH)
within the normal range at baseline to above the normal range at any post-
baseline visit in VOTRIENT compared with the placebo arm (27% compared
with 5%, respectively). Hypothyroidism was reported as an adverse reaction
in 19 patients (7%) treated with VOTRIENT and no patients (0%) in the
placebo arm. [See Warnings and Precautions (5.7).] Diarrhea: Diarrhea
occurred frequently and was predominantly mild to moderate in severity.
Patients should be advised how to manage mild diarrhea and to notify their
healthcare provider if moderate to severe diarrhea occurs so appropriate
management can be implemented to minimize its impact. Proteinuria: In
the controlled clinical study with VOTRIENT, proteinuria has been reported
as an adverse reaction in 27 patients (9%) treated with VOTRIENT. In 2
patients, proteinuria led to discontinuation of treatment with VOTRIENT.
Lipase Elevations: In a single-arm clinical study, increases in lipase values
were observed for 48/181 patients (27%). Elevations in lipase as an adverse
reaction were reported for 10 patients (4%) and were Grade 3 for 6 patients
and Grade 4 for 1 patient. In clinical RCC studies of VOTRIENT, clinical
pancreatitis was observed in 4/586 patients (<1%). Cardiac Dysfunction:
Pazopanib has been associated with cardiac dysfunction (such as a
decrease in ejection fraction and congestive heart failure) in patients with
various cancer types, including RCC. In the overall safety population for RCC
(N = 586), cardiac dysfunction was observed in 4/586 patients (<1%).

7 DRUG INTERACTIONS

7.1 Drugs That Inhibit or Induce Cytochrome P450 3A4 Enzymes: In vitro
studies suggested that the oxidative metabolism of pazopanib in human liver
microsomes is mediated primarily by CYP3A4, with minor contributions from
CYP1A2 and CYP2C8. Therefore, inhibitors and inducers of CYP3A4 may
alter the metabolism of pazopanib. CYP3A4 Inhibitors: Coadministration of
pazopanib with strong inhibitors of CYP3A4 (e.g., ketoconazole, ritonavir,
clarithromycin) may increase pazopanib concentrations. A dose reduction
for VOTRIENT should be considered when it must be coadministered with
strong CYP3A4 inhibitors [see Dosage and Administration (2.2)]. Grapefruit
juice should be avoided as it inhibits CYP3A4 activity and may also increase
plasma concentrations of pazopanib. CYP3A4 Inducers: CYP3A4 inducers
such as rifampin may decrease plasma pazopanib concentrations. VOTRIENT
should not be used if chronic use of strong CYP3A4 inducers can not be
avoided [see Dosage and Administration (2.2)]. 7.2 Effects of Pazopanib
on CYP Substrates: Results from drug-drug interaction studies conducted
in cancer patients suggest that pazopanib is a weak inhibitor of CYP3A4,
CYP2C8, and CYP2D6 in vivo, but had no effect on CYP1A2, CYP2C9, or
CYP2C19 [see Clinical Pharmacology (12.3) of full prescribing information].
Concomitant use of VOTRIENT with agents with narrow therapeutic windows
that are metabolized by CYP3A4, CYP2D6, or CYP2C8 is not recommended.
Coadministration may result in inhibition of the metabolism of these
products and create the potential for serious adverse events. [See Clinical
Pharmacology (12.3) of full prescribing information.]

8 USE IN SPECIFIC POPULATIONS

8.1 Pregnancy: Pregnancy Category D [see Warnings and Precautions
(5.10)]. VOTRIENT can cause fetal harm when administered to a pregnant
woman. There are no adequate and well-controlled studies of VOTRIENT

in pregnant women. In pre-clinical studies in rats and rabbits, pazopanib
was teratogenic, embryotoxic, fetotoxic, and abortifacient. Administration of
pazopanib to pregnant rats during organogenesis at a dose level of >3 mg/
kg/day (approximately 0.1 times the human clinical exposure based on
AUC) resulted in teratogenic effects including cardiovascular malformations
(retroesophageal subclavian artery, missing innominate artery, changes in
the aortic arch) and incomplete or absent ossification. In addition, there was
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Abstracts of Interest

ZETA: Vandetanib in Locally
Advanced or Metastatic
Medullary Thyroid Cancer

In this initial phase 3 trial of vande-
tanib, the agent significantly pro-
longed progression-free survival com-
pared with placebo in patients with
unresectable measurable, locally ad-
vanced, or metastatic medullary thy-
roid cancer (hereditary or sporadic).

The ZETA researchers also found sig-
nificant increases in the objective
response rate, the disease control rate,
and biochemical response. This once-
daily oral inhibitor of RET, vascular
endothelial growth factor receptor, and
epidermal growth factor receptor sig-
naling is the first therapy to demon-
strate efficacy in this population. Wells
SA, et al. Abstract 5503.

reduced fetal body weight, and pre- and post-implantation embryolethality
in rats administered pazopanib at doses >3 mg/kg/day. In rabbits, maternal
toxicity (reduced food consumption, increased post-implantation loss, and
abortion) was observed at doses >30 mg/kg/day (approximately 0.007
times the human clinical exposure). In addition, severe maternal body
weight loss and 100% litter loss were observed at doses >100 mg/kg/day
(0.02 times the human clinical exposure), while fetal weight was reduced
at doses >3 mg/kg/day (AUC not calculated). 8.3 Nursing Mothers: It is
not known whether this drug is excreted in human milk. Because many
drugs are excreted in human milk and because of the potential for serious
adverse reactions in nursing infants from VOTRIENT, a decision should be
made whether to discontinue nursing or to discontinue the drug, taking into
account the importance of the drug to the mother. 8.4 Pediatric Use: The
safety and effectiveness of VOTRIENT in pediatric patients have not been
established. In repeat-dose toxicology studies in rats including 4-week,
13-week, and 26-week administration, toxicities in bone, teeth, and nail
beds were observed at doses >3 mg/kg/day (approximately 0.07 times

the human clinical exposure based on AUC). Doses of 300 mg/kg/day
(approximately 0.8 times the human clinical exposure based on AUC) were
not tolerated in 13- and 26-week studies with rats. Body weight loss and
morbidity were observed at these doses. Hypertrophy of epiphyseal growth
plates, nail abnormalities (including broken, overgrown, or absent nails)
and tooth abnormalities in growing incisor teeth (including excessively long,
brittle, broken and missing teeth, and dentine and enamel degeneration
and thinning) were observed in rats at >30 mg/kg/day (approximately 0.35
times the human clinical exposure based on AUC) at 26 weeks, with the
onset of tooth and nail bed alterations noted clinically after 4 to 6 weeks.
8.5 Geriatric Use: In clinical trials with VOTRIENT for the treatment of RCC,
196 subjects (33%) were aged >65 years, and 34 subjects (6%) were aged
>75 years. No overall differences in safety or effectiveness of VOTRIENT
were observed between these subjects and younger subjects. However,
patients >60 years of age may be at greater risk for an ALT >3 X ULN. Other
reported clinical experience has not identified differences in responses
between elderly and younger patients, but greater sensitivity of some older
individuals cannot be ruled out. 8.6 Hepatic Impairment: The safety and
pharmacokinetics of pazopanib in patients with hepatic impairment have
not been fully established. In clinical studies for VOTRIENT, patients with
total bilirubin <1.5 X ULN and AST and ALT <2 X ULN were included /see
Warnings and Precautions (5.1)]. An interim analysis of data from 12 patients
with normal hepatic function and 9 with moderate hepatic impairment
showed that the maximum tolerated dose in patients with moderate hepatic
impairment was 200 mg per day /see Clinical Pharmacology (12.3) of full
prescribing information]. There are no data on patients with severe hepatic
impairment [see Dosage and Administration (2.2)]. 8.7 Renal Impairment:
Patients with renal cell cancer and mild/moderate renal impairment
(creatinine clearance >30 mL/min) were included in clinical studies for
VOTRIENT. There are no clinical or pharmacokinetic data in patients with
severe renal impairment or in patients undergoing peritoneal dialysis or
hemodialysis. However, renal impairment is unlikely to significantly affect
the pharmacokinetics of pazopanib since <4% of a radiolabeled oral dose
was recovered in the urine. In a population pharmacokinetic analysis using
408 subjects with various cancers, creatinine clearance (30-150 mL/min)
did not influence clearance of pazopanib. Therefore, renal impairment is
not expected to influence pazopanib exposure, and dose adjustment is not
necessary.

10 OVERDOSAGE

Pazopanib doses up to 2,000 mg have been evaluated in clinical trials.
Dose-limiting toxicity (Grade 3 fatigue) and Grade 3 hypertension were
each observed in 1 of 3 patients dosed at 2,000 mg daily and 1,000 mg
daily, respectively. Treatment of overdose with VOTRIENT should consist of
general supportive measures. There is no specific antidote for overdosage
of VOTRIENT. Hemodialysis is not expected to enhance the elimination of
VOTRIENT because pazopanib is not significantly renally excreted and is
highly bound to plasma proteins.

13 NONCLINICAL TOXICOLOGY

13.1 Carcinogenesis, Mutagenesis, Impairment of Fertility:
Carcinogenicity studies with pazopanib have not been conducted.
However, in a 13-week study in mice, proliferative lesions in the liver
including eosinophilic foci in 2 females and a single case of adenoma in
another female was observed at doses of 1,000 mg/kg/day (approximately
2.5 times the human clinical exposure based on AUC). Pazopanib did

not induce mutations in the microbial mutagenesis (Ames) assay and

was not clastogenic in both the in vitro cytogenetic assay using primary
human lymphocytes and in the in vivo rat micronucleus assay. Pazopanib
may impair fertility in humans. In female rats, reduced fertility including
increased pre-implantation loss and early resorptions were noted at
dosages >30 mg/kg/day (approximately 0.4 times the human clinical
exposure based on AUC). Total litter resorption was seen at 300 mg/kg/
day (approximately 0.8 times the human clinical exposure based on AUC).
Post-implantation loss, embryolethality, and decreased fetal body weight
were noted in females administered doses >10 mg/kg/day (approximately
0.3 times the human clinical exposure based on AUC). Decreased corpora
lutea and increased cysts were noted in mice given >100 mg/kg/day for
13 weeks and ovarian atrophy was noted in rats given >300 mg/kg/day for
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26 weeks (approximately 1.3 and 0.85 times the human clinical exposure
based on AUC, respectively). Decreased corpora lutea was also noted in
monkeys given 500 mg/kg/day for up to 34 weeks (approximately 0.4
times the human clinical exposure based on AUC). Pazopanib did not affect
mating or fertility in male rats. However, there were reductions in sperm
production rates and testicular sperm concentrations at doses >3 mg/kg/
day, epididymal sperm concentrations at doses >30 mg/kg/day, and sperm
motility at >100 mg/kg/day following 15 weeks of dosing. Following 15
and 26 weeks of dosing, there were decreased testicular and epididymal
weights at doses of >30 mg/kg/day (approximately 0.35 times the human
clinical exposure based on AUC); atrophy and degeneration of the testes with
aspermia, hypospermia and cribiform change in the epididymis was also
observed at this dose in the 6-month toxicity studies in male rats.

17 PATIENT COUNSELING INFORMATION

See Medication Guide. The Medication Guide is contained in a separate leaflet

that accompanies the product. However, inform patients of the following:

* Therapy with VOTRIENT may result in hepatobiliary laboratory
abnormalities. Monitor serum liver tests (ALT, AST, and bilirubin) prior
to initiation of VOTRIENT and at least once every 4 weeks for the first
4 months of treatment or as clinically indicated. Inform patients that they
should report any of the following signs and symptoms of liver problems to
their healthcare provider right away.

« yellowing of the skin or the whites of the eyes (jaundice),
* unusual darkening of the urine,

* unusual tiredness,

* right upper stomach area pain.

* Gastrointestinal adverse reactions such as diarrhea, nausea, and vomiting
have been reported with VOTRIENT. Patients should be advised how to
manage diarrhea and to notify their healthcare provider if moderate to
severe diarrhea occurs.

* Women of childbearing potential should be advised of the potential hazard
to the fetus and to avoid becoming pregnant.

« Patients should be advised to inform their healthcare providers of all
concomitant medications, vitamins, or dietary and herbal supplements.

* Patients should be advised that depigmentation of the hair or skin may
occur during treatment with VOTRIENT.

« Patients should be advised to take VOTRIENT without food (at least 1 hour
before or 2 hours after a meal).

VOTRIENT is a trademark of GlaxoSmithKline.
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GlaxoSmithKline
Research Triangle Park, NC 27709

©2010, GlaxoSmithKline. All rights reserved.
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Effect of Early Palliative Care on
Quality of Life, Aggressive Care
at the End of Life, and Survival in
Stage IV NSCLC Patients

For patients with newly diagnosed
metastatic non—small cell lung cancer,
researchers found that receiving pallia-
tive care soon after diagnosis was associ-
ated with improved mood and quality of
life. Of significance is the prolongation
of survival for these patients compared
with those receiving standard oncology
care. In addition, the palliative care
patients received less aggressive end-
of-life care. Patient-reported outcomes
included the Functional Assessment of
Cancer Therapy (FACT)-Lung, the
Hospital Anxiety and Depression Scale
(HADS), and the Patient Health
Questionnaire (PHQ)-9. Data on end-
of-life care also were collected. Temel JS,

et al. Abstract 7509.

Effect of YOCAS Yoga on Sleep,
Fatigue, and Quality of Life in
Cancer Survivors

A yoga program developed for cancer
survivors was shown to improve sleep
quality, decrease fatigue, and enhance
quality of life. In this study, survivors
with nonmetastatic disease and moder-
ate or greater sleep deprivation partici-
pated in the yoga program twice a week
for 4 weeks. The program combined
breathing exercises, gentle yoga pos-
tures, and meditation. On comparing
these survivors with those receiving
standard care monitoring, researchers
found that yoga participants not only
experienced improved sleep and quality
of life but also reduced their use of sleep
medication. The researchers concluded
that their program should be consid-
ered for cancer survivors who report
impaired sleep or fatigue. Mustian KM,
et al. Abstract 9013.

Denosumab vs Zoledronic Acid
in Patients with Bone
Metastases from Castration-
Resistant Prostate Cancer
Denosumab delayed the time to first
on-study skeletal-related event (SRE)
compared with zoledronic acid in
patients with bone metastases from
castration-resistant prostate cancer.
Time to first and subsequent on-study
SRE also was prolonged. In addition,
researchers found that denosumab pro-
duced greater suppression of the bone
turnover markers uNTx and BSAP
than zoledronic acid. Adverse events
were similar in both groups. Patients in
this study were instructed to take sup-
plemental calcium and vitamin D. SRE
was defined as pathologic fracture,
radiation or surgery to bone, or spinal
cord compression. Fizazi K, et al. Late
Breaking Abstract 4507. @
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treatment of Philadelphia chromo-

some—positive chronic myeloid
leukemia (CML) and established tar-
geting and inhibiting BCR-ABL as the
standard of care.! In 2009, 8-year fol-
low-up data from the landmark phase 3
IRIS (International Randomized Study
of Interferon Versus STI571) trial were
presented for the 553 patients with
newly diagnosed chronic-phase (CP)
CML randomized to imatinib. Findings
showed a cumulative best complete
cytogenetic response (CCyR) rate of
83% and an estimated rate of overall
survival (OS) of 93% (CML-related
deaths only).? Despite these positive
results, 17% of patients treated with
imatinib never achieve a CCyR, and
10% of those who do subsequently
relapse. An additional 8% of patients
are imatinib-intolerant.’?

Second-generation tyrosine kinase
inhibitors (TKIs) are more potent
inhibitors of BCR-ABL and have dem-
onstrated efficacy in patients resistant to
or intolerant of imatinib (Table 1).>7
The US Food and Drug Administration
has approved dasatinib (Sprycel) and
nilotinib (Tasigna) as first- and second-
line options in CP-CML. Both drugs are
active against all BCR-ABL mutations
except T3151 and have well-established
safety profiles.3? Their increased potency
makes them attractive candidates for use
in the first-line setting.

Imatinib (Gleevec) revolutionized the

Nilotinib

Three recent studies evaluated re-
sponse to nilotinib in patients with
newly diagnosed CP-CML (Table 2).1%1
All point to nilotinib as being an effec-
tive and safe frontline option in this
patient population.

A single-institution study at M. D.
Anderson Cancer Center reported that
50 (98%) of the 51 evaluable patients
treated with 400 mg of nilotinib twice
daily for at least 3 months attained a
CCyR and 39 (76%) attained a major
molecular response (MMR).1® The 3-
month rate of CCyR was 96%, increas-
ing to 98% at 6 months. The projected
event-free survival (EFS) rate at 24
months was 90%. Grade 3/4 hemato-
logic toxicities included neutropenia
(12%) and thrombocytopenia (11%).
Nonhematologic toxicities were grade
1/2 and manageable. Some patients
required treatment interruptions and/or
dose reductions; the median dose at 12
months was 800 mg.

The phase 2 GIMEMA (Italian
Group for Hematological Malignancies
of the Adult) trial treated 73 patients
with a 400-mg dose of nilotinib twice
daily; median follow-up was 30
months.!! Rates of CCyR, MMR, and
complete molecular response (CMR)
at 24 months were 92%, 82%, and
12%, respectively. One patient pro-
gressed to advanced disease and was
found to have developed a T315]

mutation. The discontinuation rate
due to adverse events was 5%.
ENESTnd (Evaluating Nilotinib
Efficacy and Safety in Clinical Trials—
Newly Diagnosed Patients), a phase 3,
randomized, open-label, multicenter
study, compared the efficacy and safety
profiles of nilotinib and imatinib.!
Patients were assigned 1:1:1 to receive
nilotinib 300 mg twice daily (n = 282),
nilotinib 400 mg twice daily (n = 281),
or imatinib 400 mg once daily (n = 283).
The MMR rate at 12 months—the
study’s primary end point—was signifi-
cantly higher in the nilotinib 300-mg
arm and in the nilotinib 400-mg arm
than in the imatinib arm (44% vs 43%
vs 22%, respectively; P <.0001 for nilo-
tinib vs imatinib comparisons). At 12
months, the best cumulative rates of
MMR were also significantly higher for
the nilotinib 300-mg and 400-mg arms
than for the imatinib group (51% vs
50% vs 27%, respectively; P <.0001 for
nilotinib vs imatinib comparisons), as
were the cumulative CCyR rates (80%
vs 18% vs 65%, respectively; P <.0001
for nilotinib vs imatinib comparisons).
Nilotinib was associated with faster
responses, with a 6-month MMR rate of
33% in the nilotinib 400-mg arm and
30% in the nilotinib 300-mg group com-
pared with 12% in the imatinib arm. At
9 months, the MMR rate was 43% in the
nilotinib 300-mg arm, 38% in the nilo-
tinib 400-mg group, and 18% in the ima-

tinib arm. A greater proportion of
patients achieved undetectable levels of
disease (defined as a CMR =0.0032%
BCR-ABL on the International Scale)
with nilotinib 300-mg and 400-mg doses
than with imatinib (13% vs 12% vs 4%,
respectively), resulting in significantly
fewer cases of progression in the nilo-
tinib arms than in the imatinib group.

Grade 3/4 nonhematologic adverse
events were uncommon in the
ENESTnd trial; the only grade 3/4
nonhematologic adverse event to
affect >1% of patients was rash, which
occurred in 3% of patients treated with
nilotinib 400 mg twice daily. None of
the patients in the trial experienced
QTCcF prolongation >500 msec. Grade
3/4 laboratory abnormalities were
uncommon among patients taking
nilotinib, although the nilotinib arms
had higher rates of grade 3/4 thrombo-
cytopenia than the imatinib group.
Patients treated with imatinib were
more likely to experience grade 3/4
anemia and neutropenia than those
given nilotinib, however.

At a minimum of 24 months of fol-
low-up, nilotinib proved superior to ima-
tinib across all efficacy end points
assessed,’® with significantly higher rates
of MMR in the nilotinib 300-mg and
400-mg arms than in the imatinib group
(71% vs 67% vs 44%, respectively;
P <.0001 for nilotinib vs imatinib com-
parisons). The nilotinib 400-mg and

IELIERE Effectiveness of Second-Generation TKIs in Imatinib-Resistant or -Intolerant Patients with CML by Phase
Dasatinib Nilotinib Bosutinib
CP AP MyBP LyBP Cp AP MyBP LyBP CP AP BC
(N=387) | (n=174) | (n=109) | (n=48)  (n=321) (N=137) | (N=105) (N=31) (N=146) (N =51)| (N =38)

Median 15 14 12+ 12* 24 9 3 3 7 6 3
follow-up, mo
Imatinib 74 93 91 88 70 80 82 82 69 NR NR
resistant, %
Hematologic — 79 40 94 56 80 80 80 80 5.5 80
response, %

CHR 91 45 27 29 76 31 11 13 81 54 36

NEL — 19 7 6 — 12 1 0 — 0 0
CyR, % NR 44 36 52 NR NR NR NR — NR NR

CCyR 49 32 26 46 46 20 29 32 34 27 35

Partial 79 79 79 79 79 79 79 79 79 79 79
1-year OS, % 96 (15) 82 (12) 50 (12) 50 (5) 87 (24) 67 (24) 42 (12) 42 (12) 98 (12) 60 (12) 50 (10)
(no.)
AP indicates accelerated phase; BC, blast crisis; CCyR, complete cytogenetic response; CHR, complete hematologic response; CML, chronic myeloid leukemia;
CP, chronic phase; CyR, cytogenetic response; LyBP, lymphoid blast phase; MyBP, myeloid blast phase; NEL, no evidence of leukemia; NR, none reported; OS, overall survival; TKI, tyrosine
kinase inhibitors. Sources: References 3-7.
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300-mg arms continued to demonstrate
significantly higher rates of CMR (26%
vs 21% vs 10%, respectively) than the
imatinib group (26% vs 21% vs 10%,
respectively; nilotinib 400 mg vs ima-
tinib, P <.0001; nilotinib 300 mg vs
imatinib, P = .004). The safety and tol-
erability profiles of nilotinib and ima-
tinib remained unchanged with longer
follow-up.

Dasatinib

Response to dasatinib also was evaluated
in 3 studies (Table 3).'#!¢ Investigators
for these studies concluded that dasatinib
was an effective approach to manag-
ing CP-CML in the first-line setting,
yielding high rates of CCyR and
MMR. Adverse events were consid-
ered manageable.

A phase 2 study randomized patients
with newly diagnosed CP-CML to 100
mg of dasatinib once daily or 50 mg of
dasatinib twice daily in the first-line set-
ting."* Median follow-up was 24 months,
with 50 patients observed for at least 3
months. Of these 50 patients, 49 (98%)
attained a CCyR and 41 (82%) attained
an MMR. At 6 months, 94% of evalu-
able patients had attained CCyR. The
treatment arms had similar rates of
response. Investigators projected the EFS
rate at 24 months would reach 88%. No
significant differences were observed
between the study arms in toxicity rates.
Grade 3/4 hematologic toxicities includ-
ed neutropenia (21%) and thrombocy-
topenia (10%). Nonhematologic toxici-
ties were generally grade 1/2. Some
patients required treatment interruptions
and/or dose reductions, and the actual
median dose at 12 months was 100 mg
(range, 20 mg-100 mg).

The randomized, phase 3, multicenter
DASISION (Dasatinib versus Imatinib
Study in Treatment-Naive CML-CP
Patients) trial compared the efficacy and
safety of dasatinib with imatinib, and its
primary end point was the rate of con-
firmed CCyR at 12 months.” Patients
with newly diagnosed CP-CML were
assigned 1:1 to 100 mg of dasatinib once
daily (n = 259) or 400 mg of imatinib
daily (n = 260). At 12 months, the best
cumulative MMR rate was significantly
higher in the dasatinib arm than in the
imatinib group (46% vs 28%, respective-
ly; P <.0001) as was the best cumulative
rate of CCyR (83% vs 72%, respectively;
P <.001). Fewer patients on dasatinib
progressed to accelerated phase or blast
crisis compared with imatinib (1.9% vs
3.5%, respectively).

Grade 3/4 nonhematologic adverse
events were uncommon in both treat-
ment arms. Approximately 10% of
patients treated with dasatinib experi-
enced pleural effusions, but these were
mostly grade 1/2. Rates of grade 3/4 ane-
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\Table PA Response Rates with First-Line Nilotinib

Phase| Patients, No. Dose CCyR, % MMR, %
2 67 400 mg twice daily 93 81
2 73 400 mg twice daily 93 85
3 846° 300 mg (n = 282) 80 44
400 mg (n = 281) 78 43

CCyR indicates complete cytogenetic response; MMR, major molecular response.
“The remaining 283 patients received imatinib.

Sources: References 10-13.

IELI N Response Rates with First-Line Dasatinib

Study Patients, No.| CCyR, % = MMR, % PFS, % 0S, %
MDACC 62 98 71 — —
DASISION 259 78 57 94.9 96
(at 18 mo) | (at 18 mo)
S0325 123 82 59 99 100
(at 12 mo) | (at 12 mo)

*Confirmed CCyR.

Sources: References 14-16.

CCyR indicates complete cytogenetic response; MMR, major molecular response;
OS, overall survival; PFS, progression-free survival.

mia and thrombocytopenia were higher
with dasatinib than with imatinib. In the
dasatinib arm, 5% of patients discontin-
ued because of drug-related adverse
events compared with 4% of patients in
the imatinib arm.

Similar results were reported at a
median of 18 months of follow-up,'
with a cumulative rate of CCyR of 85%
in the dasatinib arm compared with
80% in the imatinib group. Cumulative
rates of MMR were also significantly
higher in the dasatinib group compared
with the imatinib group (57% vs 41%,
respectively; P = .0002). A greater pro-
portion of patients in the dasatinib arm
had CMR =0.0032% BCR-ABL on the
International Scale compared with the
imatinib arm (13% vs 7%, respectively)
at any time. Longer follow-up demon-
strated similar safety and tolerability
profiles for dasatinib and imatinib.

The Southwest Oncology Group, the
Eastern Cooperative Oncology Group,
the Cancer and Leukemia Group B, the
National Cancer Institute of Canada
Clinical Trials Group collaborated on a
phase 2 study comparing 100 mg of
dasatinib daily (n = 123) with 400 mg of
imatinib daily (n = 123) in patients
with newly diagnosed CP-CML.
Dasatinib was associated with deeper
molecular responses than imatinib.'? At
12-months’ follow-up, patients in the
dasatinib arm had achieved a median
3.3 log reduction in BCR-ABL tran-
script levels, which was significantly
higher than the 2.8 log reduction seen
with imatinib (P = .048). Rates of
hematologic and cytogenetic responses
and OS did not differ significantly
between the treatment groups.

Bosutinib

The BELA (Bosutinib Efficacy and
Safety in CML Trial), an international,
multicenter, randomized, open-label
phase 3 study, compared the novel TKI
bosutinib (n = 250) with imatinib (n =
252) in the first-line setting.'® A superior
rate of CCyR at 12 months was the pri-
mary end point, with a superior MMR
rate at 12 months as a secondary end
point. For analysis purposes, nonevalu-
able patients at 12 months were catego-
rized as nonresponders, and the study
failed to meet its primary end point,
demonstrating similar rates of CCyR in
the bosutinib arm and the imatinib arm
(70% vs 68%, respectively; P = .601).
Limiting the analysis to evaluable
patients indicated a significantly higher
rate of CCyR with bosutinib compared
with imatinib (78% vs 68%, respective-
ly; P =.026). Bosutinib was also associat-
ed with a significantly higher MMR rate
than imatinib in the intent-to-treat
(39% vs 26%, respectively; P = .002) and
the evaluable populations (43% vs 27%,
respectively; P <.001). More follow-up is
needed to determine whether patients’
responses are durable and whether bosu-
tinib is superior to imatinib.

Conclusion

Results of trials investigating second-
generation TKIs in the first-line set-
ting show that these agents provide
faster response rates and deeper
responses compared with imatinib.
The newer TKIs are also associated
with lower rates of progression to
accelerated phase/blast crisis. Nilo-
tinib and dasatinib (and possibly
bosutinib, if approved) should join

imatinib as acceptable first-line
options for patients with newly diag-

nosed CP-CML. @
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ollicular lymphoma (FL) is one of
Fthe most common subtypes of

indolent non-Hodgkin  lym-
phoma (NHL). Although FL is consid-
ered incurable with currently available
therapy, the introduction of mono-
clonal antibodies has improved clinical
outcomes for this group of patients.
Ongoing research focuses on assisting
practicing oncologists with selecting
the proper therapeutic options for spe-
cific clinical scenarios. This article
presents some of the most recent and
novel approaches for treatment of FL,
with regimens involving rituximab
(Rituxan), bendamustine (Treanda),
lenalidomide (Revlimid), and bortez-

omib (Velcade).

Rituximab Maintenance
This past January, the US Food and Drug
Administration approved rituximab for
maintenance therapy in patients with
previously untreated FL who achieved a
response to rituximab in combination
with chemotherapy.! Updated results
from the PRIMA (Primary Rituximab
and Maintenance) trial (Table 1)
showed sustained benefits from ritux-
imab maintenance therapy in patients
with FL who had high tumor burden
(n = 1193). In the observational arm,
60.3% of patients achieved 3-year pro-
gression-free survival (PFS) compared
with 78.6% of patients in the mainte-
nance arm (hazard ratio [HR], 0.55; 95%
confidence interval [CI], 0.44-0.68).%3
Similar to what was observed in ritux-
imab maintenance clinical trials in the
relapsed/refractory setting, improve-
ments in PFS did not translate into
improvement in overall survival
(0S).23

For asymptomatic patients with non-
bulky FL, many clinicians believe watch-
ful waiting is superior to chemotherapy.
As research on less toxic and effective
therapies such as rituximab continues to
emerge, clinicians are questioning the
watchful waiting approach. For example,
Ardeshna and colleagues reported results
of a clinical trial comparing rituximab
induction therapy followed by rituximab
maintenance versus observation for non-
bulky FL grades 1-3a (Table 1). Pre-

liminary results are encouraging, with
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patients in the rituximab arm achiev-
ing a significant delay in the need to ini-
tiate new therapy compared with those
in the watchful waiting arm (P <.001;
95% CI, 0.13-0.29).* Improvements in
more clinically relevant end points,
such as PFS and OS, have not yet been
observed.

The benefit of rituximab maintenance
in FL patients was further evaluated by
Vidal and associates in a meta-analysis of
clinical trials comparing rituximab main-
tenance with observation in previously
untreated or relapsed/refractory FL.
Results showed increased OS in the ri-
tuximab maintenance arm for relapsed/
refractory FL (HR, 0.75; 95% CI, 0.57-
0.91) but no significant change in OS
for previously untreated patients (HR,
0.83; 95% CI, 0.56-1.23).> In the
absence of a clear benefit in OS, clini-
cians must carefully weigh the benefits
and risk for individual patients of start-
ing rituximab maintenance in the first-
line or relapsed/refractory setting.

As research on less toxic
and effective therapies
such as rituximab
continues to emerge,
clinicians are questioning
the watchful waiting
approach.

Rituximab in Combination with
Lenalidomide

Several trials have evaluated the com-
bination of rituximab and lenalido-
mide in FL patients. Ahmadi and col-
leagues treated rituximab-resistant
relapsed/refractory indolent or mantle
cell lymphoma patients with ritux-
imab, lenalidomide, and dexametha-
sone (Table 2). Preliminary results
showed an overall response rate
(ORR) of 60% for the subset of 18
patients with FL, and 78% of all
patients were progression-free at 12
months.® Another study evaluated the
ability of lenalidomide to overcome
the negative impact of low affinity

JELRE Rituximab Maintenance Studies

End Points by Study Maintenance Observation

PRIMA? n =505 n=513
3-Year PES, % 74.9 57.6
2-Year CR or uCR, No. (%) 361 (71.5) 268 (52.2)
Grade 3/4 AEs, No. (%) 121 (24) 84 (17)
Infections =grade 2, No. (%) 197 (39) 123 (24)

Ardeshna et al* n =192 n =186
3-Year PES, % 81 30
PR, % 36 6
PD, % 3 17
No change, % 4 11
3-Year OS, % 96 96
No new treatment at 3 years, % 91 48
Time to new treatment, mo NR at 48 33
Serious AEs, No. 10 25

AE indicates adverse event; CR, complete response; NR, none reported; OS, overall

survival;PD, progressive disease; PFS, progression-free survival; PR, partial response;

uCR, unconfirmed complete response.

FCGR3 genotype on rituximab activ-
ity. Early analysis suggests that
patients with the higher affinity
FCGR3 genotype (158V/V) appear to
have significantly increased ORR and
PFES compared with patients with the
low-affinity FCGR3 allele (158F)
when treated with rituximab mono-
therapy.” Dutia and colleagues formally
evaluated whether lenalidomide could
improve rituximab activity in FL
patients with FCGR3-158V/F or
FCGR3-158F/F genotypes.

Patients with relapsed/refractory
indolent lymphoma were treated with
a combination of rituximab and
lenalidomide. FcyRIIIA genotype was
determined in DNA isolated from
peripheral blood cells by polymerase
chain reaction amplification followed
by allele-specific restriction enzyme
digestion. Preliminary results suggest
an impressive ORR of 100% and
median PFS of 14.85 months for
patients with the FCGR3-158V/F
polymorphism and 8.31 months for
patients with the FCGR3-158F/F
polymorphism. The subsets of patients
with other polymorphisms of the
FCGR3 genotype were too small for
researchers to draw any preliminary

conclusions. Enrollment into the
study continues, and final results
might support using lenalidomide in
combination with rituximab to treat
relapsed/refractory lymphomas.®

Rituximab and lenalidomide were
also tested in the first-line setting by
Fowler and colleagues in a single-arm
study that enrolled 30 patients with
previously untreated NHL, including
17 patients with FL (Table 2).° The
ORR was 86%; 79% of all patients and
94% of FL patients achieved a com-
plete response (CR). Grade 3/4 adverse
events consisted primarily of rash (6
patients), neutropenia (7 patients),
and myalgia (4 patients). Other grade
3/4 adverse events included neuropa-
thy, infection, fatigue, and thrombosis,
each of which affected 1 patient. After
a median follow-up period of 14.1
months, only 1 patient progressed.
Based on these results, planned accrual
was increased to 110 patients.

Rituximab in Combination with
Bortezomib

Bortezomib plus rituximab has shown
activity in FL patients. Preclinical data
suggest rituximab and bortezomib
interact biologically. Coiffier and asso-
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iEL W4 Lenalidomide and Rituximab Trials

End Points by Study

Rituximab/Lenalidomide, %

Ahmadi et al (part II)¢
Overall ORR, %
FL-only ORR, %
1-Year PES, %
Fowler et al’
ORR
Overall CR/uCR, No. (%)
FL-only CR, No. (%)
PR, %
SD, %

N=23FLn=15
60
57
78
N =30;FL,n =17
86
9
94
7
14

complete response.

CR indicates complete response; FL, follicular lymphoma; ORR, overall response rate;
PES, progression-free survival; PR, partial response; SD, stable disease; uCR, unconfirmed

ciates presented the results of a phase 3
clinical trial evaluating the efficacy of
bortezomib in combination with ritux-
imab.!® Relapsed rituximab-naive or
-sensitive FL patients were randomized
to single-agent rituximab or the com-
bination regimen. Preliminary results
indicated that the doublet of rituximab
and bortezomib resulted in a higher
ORR than rituximab alone (63% vs
49%, respectively; P = .039). Patients
receiving the combination were also
more likely to experience CR than
patients in the monotherapy arm (25%
vs 18%, respectively; P = .035) and
also demonstrated prolonged PFS
(398 days vs 334 days, respectively;
P <.001). At the time the data were
presented, median OS had not been
reached in either group. These findings

suggest that bortezomib is potentially
an active agent for patients with FL.
Ongoing studies are seeking to better
define the role of bortezomib in treat-
ing FL and to find ways to minimize
the treatment-related toxicities observed
when using this agent.

Rituximab in Combination with
Bendamustine

The treatment of previously untreated
FL continues to change. The incorpo-
ration of various chemotherapy agents
focuses on improving clinical outcome
and minimizing drug-related toxicities.
A recent phase 3 clinical trial com-
pared rituximab combined with a regi-
men of cyclophosphamide, doxoru-
bicin, vincristine, and prednisone
(CHOP) versus rituximab plus ben-

damustine for patients with grade 1/2 FL
who required systemic chemotherapy (n
= 549). Although the ORR was similar
between the 2 treatment arms, the CR
rate was higher in the group of patients
receiving rituximab plus bendamustine
than in the group of patients treated
with rituximab-CHOP (40% vs 30%,
respectively; P = .0323). In addition,
median PFS was longer for patients
treated with rituximab plus bendamus-
tine than for those patients receiving
rituximab-CHOP (54.8 vs 34.8 mo,
respectively; P = .0002). Although these
preliminary results are interesting, it is
important to stress that only patients
with grade 1/2 FL were included in this
study. Symptomatic patients with grade
3a FL should be treated with rituximab-
CHOP therapy."

Conclusion

Results of recently completed and
ongoing clinical studies are encourag-
ing and suggest that several novel
agents are someday likely to have a
place in the management of untreated
relapsed/refractory FL patients. The
largest “obstacle” facing clinicians
and researchers today is determining
the best way to streamline evaluations
of the large number of effective thera-
pies and establishing the optimal use
and sequencing of these agents. Over-
coming these hurdles promises to
improve the quantity and quality of
life for FL patients today and in future
generations. @
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Impaired Hydroxylation of
5-Methylcytosine in
TET2-Mutated Myeloid
Malignancies

Through the use of 2 assays (1 developed
specifically for this study), researchers
demonstrated for the first time that
TET2 mutations in predicted catalytic
residues and other positions compro-
mise TET2 function in patients with
various myeloid malignancies. Follow-
ing in vitro study, researchers used
methylation arrays in 62 of the study’s
102 patients to analyze methylation
patterns in patients with and without
TET2 mutations, finding that an asso-
ciated methylation signature was
skewed strongly toward hypomethyla-
tion compared with hypermethylation.
The researchers concluded that their
results suggest that TET2 is involved
in conversion of 5-methylcytosine to
5-hydroxymethylcytosine in DNA.
Jankowska A, et al. Abstract 1.
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Prophylactic Rituximab

After ASCT Prevents
Steroid-Requiring Chronic
Graft-vs-Host Disease

In a phase 2 trial, rituximab at 3, 6, 9,
and 12 months after allogeneic hema-
topoietic stem cell transplantation
reduced the rate of steroid-requir-
ing chronic graft-versus-host disease
(GVHD) in patients in remission
without active GVHD. At 1 vyear,
researchers found that the cumulative
incidence of chronic GVHD requiring
corticosteroids was just more than half
of historical levels at their institution.
They also identified very low numbers
of CD19+ B-cells during the first year
after transplant, and that patients with-
out chronic GVHD trended toward
enhanced B-cell recovery. BRAF levels
also trended higher in those without
chronic GVHD as well as in those with
chronic GVHD who did not require cor-
ticosteroid treatment. The researchers

concluded that these findings predict
that this therapy could free patients from
or reduce the severity of chronic GVHD,
but cautioned a randomized trial should
confirm their findings. Cutler C, et al.
Abstract 214.

Brentuximab Vedotin (SGN-35)
in Patients with Relapsed or
Refractory Hodgkin Lymphoma
Brentuximab vedotin was observed to
produce tumor shrinkage in 94% of
102 patients with relapsed or refractory
Hodgkin lymphoma after autologous
stem cell transplant. In a phase 2, sin-
gle-arm study, this novel antibody—
drug conjugate targeted to CD30 also
produced an objective response rate of
75%, and a B symptom resolution rate
of 83%. The agent was found to have a
manageable adverse event profile.
Because of the poor prognosis of these
patients, the researchers concluded
that their results encourage further

study of brentuximab vedotin. Chen R,
et al. Abstract 283.

Crizotinib in Advanced,
Chemoresistant ALK-Positive
Lymphoma Patients

This report on 2 chemoresistant
patients with ALK-positive anaplastic
large cell lymphoma suggests that this
disease is sensitive to ALK inhibition,
in these cases through treatment with
crizotinib. This agent, a competitive
small-molecule inhibitor of the ALK
and c-Met/HGF receptor tyrosine
kinases with cellular IC50 values in
NPM-ALK expressing cells comprised
between 24 and 60 nM, achieved
regression of superficial adenopathies in
both patients with 8 days of treatment.
Patient 1 achieved complete response,
which is ongoing at 6 months. Patient
2 continues complete response at

5 months of treatment. Gambacorti-
Passerini CB, et al. Abstract 2877 .@
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Solid Tumors

Pancreatic Neuroendocrine Cancer

By Dori L. Klemanski, MS, MS, RN, CNP

The Ohio State University Comprehensive Cancer Center, Arthur G. James Cancer Hospital
and Richard J. Solove Research Institute, Columbus, Ohio

ancreatic neuroendocrine tumor
P(PNET) refers to several tumor

types located in the pancreas.
These tumors are classified as function-
al or nonfunctional depending on pro-
duction and secretion of bioactive hor-
mones. Functional PNETs cause
clinical symptoms associated with their
tumor classification. Some examples
include gastrinomas, which are associ-
ated with gastrointestinal ulcers and
diarrhea; glucagonomas, which are
associated with diabetes, skin rash, and
diarrhea; and vasoactive intestinal
polypeptide tumors, which may pro-
duce extreme watery diarrhea, abdom-
inal pain, and flushing.!? Because non-
functional PNETs do not produce
bioactive hormones and do not cause
clinical symptoms, these tumor types
(eg, pancreatic polypeptidoma) are
diagnosed at a more advanced stage,
often presenting with symptoms relat-
ed to mass effect or metastasis (eg,
abdominal pain, obstructive jaundice,
or weight loss).>* PNET is relatively
rare, with an incidence of <1 in
100,000.> Most diagnoses occur in
patients aged >40 years, with equal
gender distribution.”> Causation of
PNET is sporadic but associated less
commonly with genetic syndromes (eg,
multiple endocrine neoplasia type 1
or von Hippel-Lindau).!

The malignant potential for PNET
is determined by clinical symptoms
and presence of metastatic disease
rather than a specific immunohisto-
chemistry profile. In addition, neu-
roendocrine tumors (NETs) are classi-
fied according to their degree of
pathologic differentiation. Well-differ-
entiated NETs typically include low
and intermediate grades, whereas poor-
ly differentiated NETs are considered
biologically aggressive.® Historically,
staging of PNETs used the classifica-
tion system of the World Health
Organization, in which PNETs were
considered (1) well-differentiated of
benign or uncertain behavior, (2) well-
differentiated with low malignant
potential, or (3) poorly differentiated
with high-grade malignant potential
based on the proliferation index of the
Ki67 marker.®” The European Neuro-
endocrine Tumor Society (ENETS)
developed a system of grading that
uses both the Ki67 proliferation
index and the number of mitoses per
high-power field."* More recently,
ENETS and the American Joint
Committee on Cancer each proposed
a TNM staging system.>>’
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Treatment of PNET

Treatment of PNET is dependent on
functional status as well as the absence
or presence of metastatic disease.
Optimal therapy for PNET includes
medications (eg, somatostatin analogs,
proton pump inhibitors) to control
clinical symptoms followed by surgical
resection, such as pancreaticoduo-
denectomy (also known as the
Whipple procedure) or distal pancrea-
tectomy, of the primary tumor.?*%?
Surgical resection of hepatic metas-
tases from PNET has a low morbidity
and mortality rate!®!! and is recognized
as the recommended treatment modal-
ity if >90% of a patient’s tumor burden
is resectable.”’

Metastatic disease is not always
amenable to surgical resection and
requires alternative treatments, such as
regional hepatic therapy (eg, radiofre-
quency ablation, arterial embolization,
chemoembolization, and radioem-
bolization) or peptide receptor radio-
nucleotide therapy, which is currently
only used outside the United States.?’
These treatments are not curative but
may be used for symptom palliation or
disease control.!*1® Orthotopic liver
transplantation has been attempted in
a small subset of patients, but it has not
received empirical support.>*!17-2!

Studies have shown that
everolimus, sunitinib, and
bevacizumab effectively
prolong PFS, generating
optimism that these and
other new therapies
might alter the disease
trajectory for patients
with PNET.

Effectiveness of Chemotherapy
Limited

An additional treatment modality is the
use of systemic chemotherapeutics.
Traditionally effective chemotherapy
combinations for well-differentiated
PNET have included streptozocin com-
bined with doxorubicin, fluorouracil, or
both.!»?*% Cisplatin and etoposide
have been effective for short durations
in poorly differentiated PNET.?¢-28
Recent clinical trials have indicated
the potential use of temozolomide
(Temodar), an alkylating agent that
causes apoptosis through damage to the
tumor’s DNA, alone or in combination

with capecitabine (Xeloda) or thalido-
mide (Thalomid).?”?! Patients with
high expression levels of the DNA
repair  enzyme O6-methylguanine
DNA-methyltransferase demonstrate
virtually no response to temozolomide.*

Biotherapies Show Promise

Newer biologic agents are being used to
treat PNET. Somatostatin analogs (eg,
octreotide and lanreotide), which have
long been used to mitigate the effects of
functional PNETs, have recently been
found to increase the effectiveness of
octreotide acetate injection long-act-
ing release (Sandostatin LAR) in
patients with minimal hepatic tumor
burden and delay disease progression.
Preliminary data from the PROMID
study revealed a median progression-
free survival (PFS) of 14 months in
patients who received octreotide LAR
compared with 6 months for patients
in the placebo group. Final results from
the phase 3 trial, which aims to deter-
mine the effect of lanreotide autogel
on nonfunctional PNETs, have not
been published [clinicaltrials.gov iden-
tifier: NCT0035496].

Molecular genetic investigation into
PNET suggests that the deactivation of
tumor suppressor genes such as TSC2
and PTEN activates the mammalian
target of rapamycin (mTOR) pathway.*
This pathway promotes angiogenesis
and cell growth and proliferation in
PNETs.}*¥ Two trials, RADIANT
(RADOOI in Advanced Neuroen-
docrine Tumors)-1 and RADIANT-3,
demonstrated that 10 mg daily of the
mTOR inhibitor everolimus (Afinitor)
might be an effective treatment option
for patients with advanced PNET.*** In
the phase 2 RADIANT-1 trial, patients
who received everolimus plus octreotide
LAR demonstrated PFS of 16.7 months
compared with 9.7 months for those
given only everolimus. Clinical benefit,
defined as stable disease and partial
remission, was observed in both arms of
the study.’** The phase 3 RADIANT-3
trial reported longer PES with
everolimus than with placebo (11 vs 4.6
months, respectively) and minimal
treatment-related adverse effects.?

Another promising therapy is suni-
tinib malate, a tyrosine kinase inhibitor
that inhibits vascular endothelial
growth factor (VEGF) and platelet-
derived growth factor. One phase 3 trial
demonstrated a median PFS of 11.4
months in patients with well-differenti-
ated PNET who received a 37.5-mg
daily dose of sunitinib compared with a

median PFS of 5.5 months for patients
who took placebo.*® Additional trials
investigating sunitinib in poorly differ-
entiated NETs are planned.”

Bevacizumab (Avastin), a monoclon-
al antibody targeting VEGF receptors,
has also been used to treat neuroen-
docrine cancers in clinical trials.
Patients on stable doses of octreotide
LAR were given bevacizumab or pegy-
lated interferon-o.-2b separately for 18
weeks, with treatment discontinued ear-
lier if disease progression was ob-
served.’® After the initial trial phase,
patients were started on a combination
of bevacizumab and pegylated inter-
feron-a-2b. At 18 weeks, the beva-
cizumab monotherapy arm demonstrat-
ed a higher rate of PFS than the
pegylated interferon-a-2b group (95%
vs 68%, respectively). As a result of
these findings, an ongoing phase 2 trial
is actively recruiting patients with local-
ly advanced or metastatic PNET to
study the effects of using a combination
of everolimus and octreotide with or
without bevacizumab [clinicaltrials.gov
identifier: NCT01229943]. Several
other phase 2 clinical trials in progress
are evaluating the effects of bevacizu-
mab combined with many of the thera-
pies previously discussed.*

Conclusion

PNET is a rare tumor type for which
surgical resection combined with cyto-
toxic chemotherapy has been the main-
stay of treatment. Traditionally, the pur-
pose of using medical therapies was to
control clinical symptoms associated
with functional PNETs. Chemo-
therapeutic agents such as streptozocin,
cisplatin, and etoposide have been
found to have minimal impact on dis-
ease survival, and recent clinical trials
have investigated the efficacy and safe-
ty of biotherapies. Studies have shown
that everolimus, sunitinib, and beva-
cizumab effectively prolong PFS, gener-
ating optimism that these and other
new therapies might alter the disease
trajectory for patients with PNET. @
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lear cell (CC)-renal cell carci-
‘ noma (RCC), the predominant

histologic type of RCC, is high-
ly dependent on angiogenesis, via the
vascular endothelial growth factor
(VEGF) pathway.! The mammalian tar-
get of rapamycin (mTOR) pathway also
appears to play a role in VEGF produc-
tion, as well as directly promote tumor
cell growth.

First-Line Management

Sunitinib (Sutent), a multitargeted oral
tyrosine kinase inhibitor (TKI) target-
ing VEGF receptors and multiple other
molecular targets, yielded a greater
median overall survival (OS) than
interferon (IFN)-a in a landmark phase
3 trial (26.4 vs 21.8 mo, respectively;
P = .051).> After censoring patients’
crossing over from IFN-a to sunitinib,
the difference was statistically signifi-
cant. Median progression-free survival
(PFS) was 11 months for sunitinib
compared with 5 months for IFN-a
(P <.001); objective response rate
(ORR) was 47% for sunitinib compared
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with 12% for IFN-a (P <.001). The
most common sunitinib-related grade 3
adverse events included hypertension
(12%), fatigue (11%), diarrhea (9%),
and hand-foot syndrome (9%). All 3
Memorial Sloan-Kettering Cancer
Center clinical risk groups (good, inter-
mediate, and poor) appeared to benefit,
although ~93% of patients had good- or
intermediate-risk disease. In a presenta-
tion at the Genitourinary Cancers
Symposium this past February, the renal
EFFECT trial demonstrated that the
conventional regimen of 50-mg daily
4 weeks on treatment/2 weeks off treat-
ment was statistically superior to 37.5
mg daily given continuously on the
composite end point of death, progres-
sion, and patient-reported outcomes.’

A phase 3 placebo-controlled study
of pazopanib (Votrient), a VEGF recep-
tor TKI, enrolled 435 patients with CC-
RCC who were treatment-naive or had
received previous cytokine-based thera-
py-* Median PFS was 9.2 months in the
pazopanib group compared with 4.2
months in the placebo group (P
<.0001). When analyzed according to
prior therapy, median PFS for treat-
ment-naive patients was 11.1 months
compared with 2.8 months for placebo
(P <.0001); and for cytokine-treated
patients, median PFS was 7.4 months
versus 4.3 months for placebo (P
<.001). The ORR was 30% for the
pazopanib arm and 3% for the placebo
group. Common pazopanib-related
adverse events included diarrhea,
hypertension, hair depigmentation,
nausea, anorexia, and vomiting.
Elevated levels of alanine aminotrans-
ferase and aspartate aminotransferase
were noteworthy laboratory abnormali-
ties, and these were occasionally severe.
Results from the completed phase 3
COMPARZ trial comparing pazopanib
with sunitinib are eagerly awaited.

The AVOREN (Avastin and Roferon
in Renal Cell Carcinoma) trial random-
ized 649 patients with CC-RCC to first-
line IFN-a-2a plus placebo or IFN-a.-2a
plus bevacizumab (Avastin), a mono-
clonal antibody against VEGE, which
was administered intravenously every 2
weeks.” Adding bevacizumab to IFN-a.-
2a significantly prolonged median

Management Algorithm for Advanced Clear Cell-Renal Cell Carcinoma

Treatment Setting

Therapy

Treatment-naive, good-risk,
intermediate-risk

Treatment-naive, poor-risk

Cytokine refractory

Prior VEGF inhibitor

Prior mTOR inhibitor

Clinical trial

Bevacizumab plus IFN-a.-2a’
HD IL-28°

Pazopanib*

Sunitinib?

Clinical trial
Temsirolimus’

Clinical trial
Pazopanib*
Sorafenib!®

Clinical trial
Axitinib (evidence emerging)
Everolimus®®

Clinical trial

HD IL-2 indicates high-dose interleukin-2; IFN-c.-2a, interferon-o-2a; mTOR,

mammalian target of rapamycin; VEGE, vascular endothelial growth factor.

PES (10.2 vs 5.4 mo, respectively;
P <.0001) and ORR (30.6% vs 12.4%,
respectively; P <.0001). A trend toward
improved OS was also observed with
the addition of bevacizumab (P =
.3360), but the availability of other
active agents confounded the survival
analysis. The contribution of IFN-a-2a
to the efficacy of the combination is
unclear, and the poor-risk subgroup
might not benefit from the doublet. A
similar Cancer and Leukemia Group B
trial demonstrated a comparable exten-
sion in median PFS with the combina-
tion of bevacizumab and IFN.6
Temsirolimus, an mTOR inhibitor
administered via weekly intravenous
infusion, prolonged median OS com-
pared with IFN-a (10.9 vs 7.3 mo,
respectively; P = .008) in patients with
poor-risk RCC, defined as =3 poor risk
factors by Memorial Sloan-Kettering
risk classification.” Thus, the standard
of care has changed relatively rapidly
with the advent of these targeted bio-
logic agents, which have generally sup-
planted cytokines as conventional ther-
apy. High-dose (HD) interleukin (IL)-2
may retain a role in selected patients
(good-risk CC-RCC, alveolar features
and the absence of papillary or granular
features, high CAIX expression, genom-
ic signatures) with good performance

status as a result of an ~7% durable
complete remission and apparent
cures.®” The severe cardiovascular, pul-
monary, and renal toxicities of HD IL-2
render it as an option only for relatively
young patients without significant
comorbidities. Unfortunately, the re-
cent prospective SELECT (Selenium
and Vitamin E Cancer Prevention
Trial) was unable to validate tumor
CAIX expression as a predictive factor
for response.

To summarize, sunitinib, pazopanib,
or bevacizumab-IFN are preferred first-
line agents for good- and intermediate-
risk CC-RCC, whereas temsirolimus is
preferred for patients with poor-risk dis-
ease. HD IL-2 retains its role in a well-
selected, good-risk subset. Phase 3 trials
under way include tivozanib versus
sorafenib (Nexavar) and axitinib versus
sorafenib. Other ongoing studies are
evaluating adjuvant therapy with

VEGF and mTOR inhibitors.

Salvage Therapy

For salvage therapy after relapsed/
refractory cytokine-based regimens, the
evidence supports using pazopanib or
sorafenib, although the other approved
agents also demonstrate activity in this
setting.!®!! The TARGET (Treatment
Approaches in Renal Cancer Global
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Evaluation Trial) trial was limited to
good- and intermediate-risk patients
and demonstrated superior median PFS
for sorafenib compared with placebo
(5.5 vs 2.8 mo, respectively; P
<.000001)."° The 13.5% improvement
in median OS seen with sorafenib over
pazopanib was not significant (17.8 vs
15.2 mo, respectively; hazard ratio
[HR], 0.88; P = .146). Secondary
analysis censoring crossover data
showed a significant OS benefit with
sorafenib (HR, 0.78; P = .0287).
Diarrhea, rash, fatigue, and hand-foot
skin reactions were the most common
adverse events associated with
sorafenib; hypertension and cardiac
ischemia were rare. A smaller random-
ized phase 2 trial in the first-line set-
ting failed to demonstrate improved
outcomes with sorafenib versus IFN-
a.!? Given the lack of robust frontline
data, sorafenib increasingly is being
reserved for salvage therapy following
other agents.

Everolimus (Afinitor), an orally
administered mTOR inhibitor, was
recently approved in RCC based on
findings from the RECORD (Renal
Cell Cancer Treatment with Oral
RADOO1 Given Daily)-1 trial, which
showed improved outcomes in patients
previously treated with sunitinib and/or
sorafenib.’® Everolimus was associated
with significant improvement in medi-
an PFS compared with placebo (4.0-1.9
mo; HR, 0.30; P <.001). The probabili-
ty of 6-month PFS was 26% with
everolimus versus 2% with placebo,
though the RECIST response rate with
everolimus was only 1%. Stomatitis,
rash, and fatigue were the most com-
mon adverse events, but were mostly
mild or moderate in severity. Observed

class-specific toxicities consisted of
interstitial pneumonitis, hyperlipi-
demia, and hyperglycemia.

For therapy following previous treat-
ment with mTOR inhibitors, no defini-
tive data exist demonstrating improved
outcomes with currently available
agents. There is evidence of incomplete
cross-resistance between the newly
approved agents discussed, with modest
activity when switching agents.'*!” Lack
of complete cross-resistance occurs when
sequentially administering the different
antiangiogenic agents; for example,
sorafenib — sunitinib, sunitinib —
sorafenib, bevacizumab — sunitinib and
sorafenib — axitinib.!*1” A phase 3 trial
comparing second-line sorafenib with
axitinib in patients treated previously
with sunitinib reported prolonged PFS
with axitinib, but the data have not yet
been presented formally. An ongoing
phase 3 trial is comparing sorafenib with
temsirolimus following previous treat-
ment with sunitinib.

Prognostic and Predictive Factors
Known prognostic factors associated
with outcomes in advanced RCC treat-
ed with IFN-a include performance
status, disease-free interval, number of
metastatic sites, hemoglobin, calcium,
and lactate dehydrogenase (LDH).!®
Recent analysis from trials with anti-
VEGEF agents shows these factors contin-
ue to be of major importance, although
notably neutrophilia and thrombocytosis
replaced LDH in the newly created
(2009) model.” Future prognostic mod-
els will attempt to incorporate molecular
markers with clinical variables to refine
prognosis prediction in patients with
metastatic CC-RCC treated with novel
antiangiogenic agents.

Conclusion

Despite providing important incre-
mental improvements in outcomes,
the novel antiangiogenic agents have
not yielded complete responses or
cures and are associated with signifi-
cant toxicities, implying there is ample
room for improvement and the need
for continued commitment to clinical
trials. Biomarkers potentially predic-
tive of response are emerging and need
to be incorporated into the clinical
development of agents. Furthermore,
the evaluation of adjuvant therapy
using VEGF and mTOR inhibitors is
ongoing after surgery. @
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Developments in the Management of
Ovarian Cancer
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ver the past year, data regarding

2 specific ovarian cancer man-

agement strategies have gener-
ated considerable interest within the
clinical gynecologic cancer community
among patients, clinicians, and re-
searchers. One strategy involves the use
of bevacizumab (Avastin), and the
other approach centers on poly(ADP-
ribose) polymerase (PARP) inhibitors.

Bevacizumab

Preliminary results from 2 eagerly await-
ed phase 3 randomized studies examin-
ing a potential role for the antiangio-
genic agent bevacizumab in the primary
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management of advanced ovarian can-
cer were presented at separate interna-
tional cancer meetings (Table)."? The
first study was presented at the 2010
annual meeting of the American
Society of Clinical Oncology. In-
vestigators with the Gynecologic
Oncology Group (GOG) sought to
assess the utility of this drug combined
with standard cytotoxic agents as an ini-
tial therapeutic strategy or as part of an
initial strategy and then continued as
maintenance therapy. Patients were
randomized to 1 of 3 arms: standard
chemotherapy with carboplatin and
paclitaxel (the control arm); initial ther-

One strategy involves the use of bevacizumab, and
the other approach centers on poly(ADP-ribose)
polymerase (PARP) inhibitors.

apy with bevacizumab, carboplatin, and
paclitaxel but no maintenance therapy;
and initial therapy with bevacizumab
plus the same 2 chemotherapy agents
followed by 16 cycles of bevacizumab
alone as a maintenance strategy.! The

administration of bevacizumab with car-
boplatin/paclitaxel followed by beva-
cizumab monotherapy for 12 months of
maintenance therapy following chemo-
therapy discontinuation resulted in sta-
tistically significant improvement in

www. TheOncologyNurse.com
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IR Phase 3 Trials Examining Bevacizumab in Advanced Ovarian Cancer

‘ PFS, mo (median) ‘

0S, % (1 year) ‘

OS, mo (median)

Gynecologic Oncology Group Trial!

Upfront carboplatin/paclitaxel +
bevacizumab (no maintenance)

Upfront carboplatin/paclitaxel +

single-agent bevacizumab
ICON 7 Trial?

Upfront carboplatin/paclitaxel +

single-agent bevacizumab

Upfront carboplatin/paclitaxel (control arm)

bevacizumab followed by maintenance with

Upfront carboplatin/paclitaxel (control arm)

bevacizumab followed by maintenance with

10.3

11.2
HR, 0.098

14.1
HR, 0.717; P <.0001

17.3

19.0
HR, 0.81; P = .0041

90.6 39.3
90.4 38.7
91.3 39.7
93 NR
95 NR

HR, hazard ratio; NR, not reported; OS, overall survival; PES, progression-free survival.

progression-free survival (PFS) com-
pared with chemotherapy alone.

Considering this provocative out-
come, it was somewhat surprising to find
that patients in this trial randomized to
treatment with chemotherapy plus
bevacizumab who discontinued the
antiangiogenic drug after completing
chemotherapy experienced no improve-
ment in PFS compared with patients in
the control arm. At the time these data
were presented, final information on
overall survival (OS) was not available,
but preliminary analyses of the median
OS and the 1-year OS rate suggested no
differences among the 3 study arms.

Data from ICON 7, the second front-
line bevacizumab ovarian cancer study,
were reported by an international team
of investigators from the European
Organisation for Research and Treat-
ment of Cancer (EORTC) at the 35th
European Society of Medical Oncology
Congress in 2010. Patients were ran-
domized to a control arm of carbo-
platin plus paclitaxel or an investiga-
tional regimen of the 2 cytotoxic
agents plus bevacizumab.? In this study,
bevacizumab was administered concur-
rently with chemotherapy and as a sin-
gle-agent maintenance strategy follow-
ing discontinuation of chemotherapy.
Unlike the study discussed previously,
ICON 7 did not include an arm of
patients who received only the initial
treatment regimen of bevacizumab,
carboplatin, and paclitaxel, without
any maintenance therapy.

Similar to the data reported from
GOG, this study revealed a statistically
significant improvement in PES associ-
ated with adding bevacizumab to the
cytotoxic regimen. At the time of this
preliminary report, no statistically sig-
nificant difference in OS was observed
between the study arms.

[t is important to note several major
distinctions between the protocols for
these 2 studies. The GOG trial was
placebo-controlled, whereas the EORTC
study made no attempt to conceal from
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Germline BRCA mutations are only found in
approximately 5% to 10% of all women with ovarian
cancer, limiting the potential applicability of [PARP

inhibition].

participants or investigators which
patients were receiving the antiangio-
genic drug. It is reasonable to question,
however, whether blinding in the GOG
study was effective considering the fre-
quency with which bevacizumab’s well-
recognized adverse effect of significant
hypertension was observed.

The GOG trial used a 15-mg/kg dose
of bevacizumab in the initial chemo-
therapy regimen and in the mainte-
nance phase, whereas the EORTC trial
used a 7.5-mg/kg dose of bevacizumab
throughout the study. It remains to be
determined whether this difference in
drug dose, associated with differences in
treatment cost, will affect the ultimate
outcome of therapy.

[lcon 7] revealed a
statistically significant
improvement in PFS
associated with adding
bevacizumab to the
cytotoxic regimen.

On the question of OS, it is conceiv-
able that the studies will ultimately
reach different conclusions, potentially
because of the general—but by no
means universal—availability of beva-
cizumab in the United States as a sin-
gle-agent treatment for platinum-resis-
tant ovarian cancer. Third parties have
provided financial coverage for beva-
cizumab use in this country based on

data reported from several well-
designed and well-conducted phase 2
trials. These studies have demonstrated
that the overall clinical activity of sin-
gle-agent bevacizumab is comparable to
the activity seen with a number of other
drugs routinely employed as monother-
apy in this difficult clinical setting (eg,
pegylated liposomal doxorubicin, topo-
tecan, and altretamine).’*

As a result of far more restrictive pay-
ment policies in European countries, it
is less likely that a patient from the con-
trol arm of the EORTC study, treated
with a carboplatin/paclitaxel regimen,
will have access to bevacizumab at the
time of disease progression compared
with a patient in the control arm of the
GOG study. How this factor might
influence the ability to assess the level
of benefit in OS seen with bevacizumab
in the 2 studies is not clear.

PARP Inhibitors
The second category of agents of partic-
ular interest in ovarian cancer is PARP
inhibitors. Recently reported data
reveal as many as one-third of ovarian
cancer patients with either a BRCAI or
a BRCA2 mutation achieve an objec-
tive response when treated with a single
agent from this novel class of drugs in
the second-line setting.>® The hypothe-
sis supporting this strategy is that
women with BRCA abnormalities have
an underlying defect in DNA repair, so
using an inhibitor to interfere with
PARP—a second relevant DNA repair
mechanism—should seriously impair
the survival of malignant cells.

As exciting as these data appear to

be, germline BRCA mutations are only
found in approximately 5% to 10% of
all women with ovarian cancer, limiting
the potential applicability of this novel
approach. Recent data suggest, howev-
er, that up to an additional 10% to 20%
of patients might possess somatic
(nongermline) molecular abnormalities
in their tumors that closely resemble the
genetic defects observed in women with
hereditary cancers.” If appropriately
designed and conducted clinical studies
ultimately demonstrate that cancers
with this so-called “BRCAness” profile
are as sensitive to PARP inhibition as
patients with germline mutations
appear to be, it could substantially
increase the proportion of women who
stand to derive clinical benefit from this
management strategy. The results of tri-
als exploring the utility of this class of
drugs in this specific patient population
are keenly anticipated.

Conclusion

Preliminary data from single-arm or
randomized phase 2 trials regarding the
potential efficacy of quite a number of
novel traditional cytotoxic agents and
more targeted antineoplastic agents in
ovarian cancer were reported at several
international meetings during the past
year. Additional follow-up data and
publication of these results in the peer-
reviewed literature are needed before
we can make a meaningful assessment
of the possible tole these strategies
might play in the future management of
ovarian cancer. [t is not unreasonable to
anticipate, however, that at least 1 of
these approaches will someday find a
place in the standard treatment of this
hard-to-treat neoplasm. @

References

1. Burger RA, Brady ME Bookman MA, et al. Phase 111
trial of bevacizumab in the primary treatment of
advanced epithelial ovarian cancer, primary peritoneal
cancer, or fallopian tumor cancer: a Gynecologic
Oncology Group study. J Clin Oncol. 2010;28(185):
AbstractLBAL.

2. Perren T, Swart AM, Pfisterer ], et al. ICON 7: a phase
III Gynecologic Cancer Intergroup (GCIG) trial of
adding bevacizumab to standard chemotherapy in women
with newly diagnosed epithelial ovarian, primary peri-
toneal or fallopian tube cancer. Presentation at: 35th
ESMO Congress; October 8-12, 2010; Milan, Italy.

3. Burger RA, Sill MW, Monk BJ, Greer BE, Sorosky JL.
Phase II trial of bevacizumab in persistent or recurrent
epithelial ovarian cancer or primary peritoneal cancer: a
Gynecologic Oncology Group study. ] Clin Oncol.
2007;25:5165-51171.

4. Cannistra SA, Matulonis UA, Penson RT, et al. Phase
II study of bevacizumab in patients with platinum-resis-
tant ovarian cancer or peritoneal serous cancer. J Clin
Oncol. 2007;25:5180-5186.

5. Fong PC, Yap TA, Boss DS, et al. Poly(ADP)-ribose
polymerase inhibition: frequent durable responses in
BRCA carrier ovarian cancer correlating with platinum-
free interval. J Clin Oncol. 2010;28:2512-2519.

6. Audeh MW, Carmichael J, Person RT, et al. Oral
poly(ADP-ribose) polymerase inhibitor olaparib in
patients with BRCAI or BRCA2 mutations and recurrent
ovarian cancer: a proof-of-concept trial. Lancet.
2010;376:245-251.

7. Hennessy BT, Timms KM, Carey MS, et al. Somatic
mutations in BRCAI and BRCA2 could expand the
number of patients that benefit from poly(ADP-ribose)
polymerase inhibitors in ovarian cancer. ] Clin Oncol.

2010;28:3570-3576.

www. TheOncologyNurse.com



CANCER
MANAGEMENT 1S

X119M0J.
THE DRUG

SOLUTION IS
SIMPLE.

Foradditional information, contact:
info@OncoMed.net
1.877.662.6633 x1298 Y -
OncoMed

OncoMed.net
The Oncology Pharmacy




Soild TUMOTS [

Guru Sonpavde, MD

- |

Philip W. Kantoff, MD

hen initial androgen-depriva-

tion therapy (ADT) fails

to control progression of
metastatic prostate cancer, the disease
is redefined as castration-resistant pro-
state cancer (CRPC). Studies have
shown that using docetaxel and pred-
nisone to treat men with CRPC only
modestly extends median overall sur-
vival (OS) to ~19 months. In addition,
only 18.6% of patients who receive this
combination survive 3 years."? Recently,
cabazitaxel (Jevtana), a novel taxane,
was found to extend median OS in pro-
gressive metastatic CRPC following pre-
vious docetaxel, but only modestly com-
pared with mitoxantrone (15.1 vs
12.7 months, P <.0001).*> Novel and
more tolerable options are needed to
manage prostate cancer in this popu-
lation of mostly elderly men, who
often have multiple comorbidities.
Sipuleucel- T (Provenge), an autolo-
gous dendritic cell-based vaccine
approved by the US Food and Drug
Administration (FDA) in 2010, is
one such option. Studies show that it
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prolongs OS in men with metastatic
CRPC and is well tolerated.*

Rationale for Inmunotherapy in
Metastatic CRPC

Humoral (antibody) and cellular (T
cells, natural killer cells, macrophages)
immune responses are involved in
combating malignancies, with cellular
immunity thought to play a more
prominent role. Antigen-presenting
cells (APCs), which include dendritic
cells, are able to activate T lympho-
cytes by efficiently presenting them to
T-cell receptors. Activation of T cells
subsequently enhances B-lymphocyte
response. Prostate cancer provides an
excellent opportunity for applying
immunotherapy, because it is relatively
indolent and expresses several essen-
tially organ-specific tumor-associated
antigens, such as prostatic acid phos-
phatase (PAP) and prostate-specific
antigen (PSA).

A Novel Vaccine
The sipuleucel-T vaccine, which con-
sists of autologous APCs manufactured
by processing the leukapheresis product
and manipulating it to enhance the
presentation of tumor antigens, has
been evaluated extensively, culminat-
ing in FDA approval.>7 The vaccine
contains APCs pulsed with PA2024, a
fusion protein of PAP-granulocyte
macrophage colony-stimulating factor.®
In an initial small randomized trial
enrolling 127 previously untreated men
with asymptomatic, metastatic CRPC,
sipuleucel-T prolonged median OS
compared with placebo (25.9 vs 21.4
months, P = .01).°

Subsequently, the larger IMPACT
(Immunotherapy Prostate Adeno-
carcinoma Treatment) trial randomized
512 men with asymptomatic metastatic
CRPC at a 2:1 ratio to sipuleucel-T or
placebo; the study’s primary end point
of OS.* Men with visceral metastasis
were excluded. About 85% of patients
were chemotherapy-naive, and the 15%
of men who received chemotherapy
previously were required to have com-
pleted the treatment at least 3 months
prior to enrollment. ADT was contin-
ued in all patients.

Treatment included 3 leukapheresis

procedures (at weeks 0, 2, and 4).
Approximately 3 days after each proce-
dure, patients received a 60-minute
infusion of sipuleucel-T or placebo fol-
lowing premedication with acetamino-
phen and an antihistamine. Even
though the trial allowed patients
assigned to placebo to crossover, medi-
an OS was still significantly improved
in the sipuleucel-T arm compared with
the placebo arm (25.8 vs 21.7 months,
respectively; P = .02). The probability
of 3-year survival was also better with
sipuleucel-T than placebo (31.7% vs
23.0%, respectively). Approximately
55% of men in both groups received
subsequent docetaxel at a median of 12
to 13 months after on-study therapy,
but analyses did not suggest that the dif-
ferences in the frequency of or time
elapsed to docetaxel treatment could
account for the differences in outcomes.

Notably, the time to disease progres-
sion was similar in the 2 groups and no
clear early evidence of activity was
observed. Confirmed PSA declines
=50% were observed in only 8 of 311
(2.6%) patients in the sipuleucel-T
group and in 2 of 153 (1.3%) patients
in the placebo group. Sipuleucel-T was
associated with mild and manageable
grade 1 and 2 infusion-related adverse
events, including fever (22.5%) and
chills (51.2%). Antibody response
against PAP or PA2024 (antibody titer
exceeding 400) was observed in 66.2%
of patients in the sipuleucel-T group
and correlated with survival benefit. T-
cell responses to the immunizing anti-
gen also were observed but were not
associated with survival.

Conclusion

Sipuleucel-T provides a modest exten-
sion of survival coupled with an excel-
lent toxicity profile in generally
chemotherapy-naive and relatively
asymptomatic patients without viscer-
al metastases. Sipuleucel-T was highly
tolerable, and no long-term and
delayed adverse immune phenomena
have been observed. Given the cost
and a modest survival benefit, it is
important to select patients appropri-
ately based on the eligibility criteria
used in the IMPACT trial.

Several other novel immunotherapeu-

tic agents are being evaluated in clinical
trials. Poxvirus-based vaccines and
immune-checkpoint inhibitors of cyto-
toxic T-lymphocyte antigen 4 (CTLA-
4) and programmed death-1 (PD-1)
appear promising. In addition, multiple
emerging novel androgen-pathway in-
hibitors (abiraterone acetate, TAK700,
MDV3100) are likely to expand the
therapeutic armamentarium in the near
future.!® Therefore, the proper sequence
of therapeutic agents and appropriate
selection of patients likely to benefit
from specific agents will assume great
importance. @
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ven though palliative care has
Ebeen an important aspect of med-

ical care in the United States for
more than 25 years, it has yet to gain full
public acceptance. Attempts to offer
advanced care planning that allows
patients to focus on care consistent with
their values and preferences have been
met with resistance. On January 1, 2011,
Medicare proposed clinician reimburse-
ment for advanced care planning.
Within several weeks, however, this rec-
ommendation was reversed because
some politicians worried the public
would equate advanced care planning
with healthcare rationing. Our recent
publication in The New England Journal
of Medicine directly addresses the impact
of timely palliative care on quality of life
and end-of-life care in patients with
metastatic non—small cell lung cancer.!
The article promoted conversation
within the healthcare community about
the benefits of palliative care as part of
comprehensive oncology care.

Background
Studies demonstrate that patients with
cancer are often offered palliative care
too late in the course of their illness.
One reason for delayed referrals is the
lack of clinician understanding and
experience with palliative care. Even
Atul Gawande, MD, MPH, noted
writer with The New Yorker, publicly
acknowledged his confusion regarding
the role of palliative care in patients
who are not receiving hospice care.
Until recently, he thought of the differ-
ence between standard medical care
and palliative care as “the difference
between treating and doing nothing.”
Our randomized controlled trial
demonstrated the benefit of offering
palliative care closer to diagnosis, con-
firming that standard medical care and
palliative care are not mutually exclu-
sive. As such, its publication spawned
coverage in national print media,
including The New York Times, The
Boston Globe, and USA Today; and
received nationwide television cover-
age on NBC Nightly News and National
Public Radio. Endorsed by all major hos-
pice and palliative care organizations—
the Hospice and Palliative Nurses
Association, the American Academy of
Hospice and Palliative Medicine, the
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Patients assigned to early palliative care had better
quality of life compared with those receiving
standard oncology care, as measured by the

Trial Outcome Index.

Center to Advance Palliative Care, and
the National Hospice and Palliative
Care Organization—the study cultivat-
ed discussion from other prominent
healthcare institutions, with statements
issued in response to the findings from
the John Hartford Center, the National
Cancer Institute, and the American

Society of Clinical Oncology (ASCO).

A Randomized Controlled Trial of
Early Palliative Care

Our study investigated the impact of
early palliative care on quality of life
and survival in patients with metastatic
cancer. We randomized 151 patients
with newly diagnosed metastatic non—
small cell lung cancer to receive early
palliative care integrated with standard
oncology care (n = 77) or standard
oncology care (n = 74). Patients
assigned to early palliative care received
at least 1 visit per month from the pal-
liative care team in the ambulatory care
setting throughout the course of their
disease. Patients were also assured of
24/7 coverage by the palliative care
team in response to any change in can-
cer status, worsening of symptoms, or
difficulties in coping. The mean num-
ber of visits at 12 weeks postdiagnosis
for patients receiving early palliative
care was 4 (range, 0-8).

The palliative care team at Mass-
achusetts General Hospital has provid-
ed inpatient care for 15 years and out-
patient care for 10 years. During this
study, the outpatient team consisted pri-
marily of 6 palliative care physicians
and 1 palliative care advanced practice
nurse. Patient appointments were
scheduled concomitantly with appoint-
ments with the oncology team or with
chemotherapy or radiation treatment.
To assure continuity of care, after ran-
domization to a specific palliative care
clinician, each patient received treat-

ment primarily from that provider.

Standard oncology care was not dic-
tated by the study protocol and incorpo-
rated any treatment recommended by
the oncologist, including chemotherapy,
radiation, and surgery. Patients assigned
to the standard care group were not pro-
hibited from receiving palliative care.
The treatment team, the patient, or the
patient’s family could subsequently
request a consult for palliative care.
Only 10/74 (14%) patients receiving
standard care had a palliative care visit
in the first 12 weeks after diagnosis.

The study confirmed the hypothesis
held within the palliative care commu-
nity: Early palliative care provides sig-
nificant benefits, even while patients
are receiving cancer-directed therapies.’
Patients assigned to early palliative care
had better quality of life compared with
those receiving standard oncology care,
as measured by the Trial Outcome
Index (59.0 + 11.6 vs 53.0 = 11.5,
respectively; P = .009). They also had
lower rates of depression than patients
in the standard care group, as measured
by the Hospital Anxiety and De-
pression Scale (16% vs 38%, respective-
ly; P = .01). Patients receiving early pal-
liative care were less likely than patients
in the standard care group to receive
aggressive end-of-life care, defined by
ASCO as chemotherapy within 14 days
of death, no hospice care, or admission
to hospice =3 days prior to death (33%
vs 54%, respectively; P = .05). We
hypothesize that early intervention
with palliative care promoted candid
discussions regarding end-of-life care
options and prognosis, thereby influ-
encing decisions favoring better quality
of life over aggressive, likely ineffective
therapies.

Our study also found that patients
receiving early palliative care lived
longer than patients receiving standard

oncology care. Despite receiving less
aggressive end-of-life care, patients
assigned to early palliative care survived
30% longer than those assigned to stan-
dard oncology care (median, 11.6 vs
8.9 months, respectively; P = .02). This
finding contradicts the common assump-
tion that less aggressive end-of-life care
decreases longevity.

Discussion
Using a randomized trial design, our
study found that early palliative care
improves quality of life and reduces
depression. There are several possible
explanations for these effects. First,
aggressive end-of-life care may produce
sufficiently high levels of psychological
distress when treatment produces more
harm than good. Second, palliative care
offers a high degree of psychosocial sup-
port and thus may directly reduce psy-
chologic distress at the end of life.
Although these results are exciting
and strongly support the notion that
palliative care has beneficial effects, our
study had a number of limitations. The
study enrolled only patients with
metastatic non—small cell lung cancer,
and the findings may not be generaliz-
able to other cancer populations. In
addition, the study was conducted at a
single tertiary care hospital with a
mature, well-established, palliative care
team that already had a collaborative
relationship with the oncology division.
Further studies should be conducted in
other academic settings and use pallia-
tive care teams in varying stages of
development to confirm our findings.
Our study population was fairly homo-
geneous, with a predominance of white
patients, and this limits the ability to
generalize these findings to patient pop-
ulations with more diverse cultural
backgrounds.’

Nursing Implications

Oncology nurses in all settings are fre-
quently present at the bedside, afford-
ing them abundant opportunities to
initiate conversations that allow
patients to reflect on their physical
condition; their views on good quality
of life; and their values, preferences,
and beliefs about life-prolonging ther-
apies. Many oncology nurses are pres-
ent and provide oncology and pallia-
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tive care at the time of diagnosis, dur-
ing treatment, at recurrence, and at
the news of disease progression.
Nurses offer support and comfort at
these transitions, particularly after
difficult conversations with physi-
cians and oncology nurse practition-
ers.* Careful timing and the skillful
delivery of palliative care are essential
to nurture and strengthen the nurse—
patient relationship.

Oncology nurses can also promote
early initiation of palliative care and its
positive role to patients and the treating
team. This can be done in conjunction
with discussions on other aspects of com-
prehensive cancer care. For example,
nurses might offer patients and their fam-
ily access to a team that focuses on pain
and symptom management and psy-
chosocial support to improve quality of
life. They can dispel concerns and fears
that palliative care shortens life. Nurses
are in a position to encourage accept-
ance and trust of palliative care and can
introduce team members directly to
patients and their families. They may
also be able to recognize patients strug-
gling with cancer treatment who need
palliative care to help them complete
therapy. For patients who are told no
more treatment options are available,
oncology nurses should discuss the bene-
fits of and options for palliative care.

Nurses are in a position to
encourage acceptance
and trust of palliative care
and can introduce team
members directly to
patients and their families.

To help nurses provide comprehen-
sive care for patients, they must strive to
understand the importance of integrat-
ing palliative care into oncology care
and pursue education in palliative care.
The Oncology Nursing Society (ONS)
partnered with the End-of-Life Nursing
Education Consortium to create a cur-
riculum for oncology nurses, which is
available at many ONS Annual
Congresses. This curriculum offers nurs-
es structured education through 9 mod-
ules: Overview of Palliative Nursing,
Achieving Quality Care, Communi-
cation, Pain Management, Symptom
Management, Loss and Grief, Culture,
Final Hours, and Ethics.> In addition,
oncology nurses should familiarize
themselves with the National
Consensus Project for Quality Palliative
Care’s Clinical Practice Guidelines.
These guidelines cover 8 domains:
Structure and Processes of Care;
Physical Aspects of Care; Psychological
and Psychiatric Aspects of Care; Social
Aspects of Care; Spiritual, Religious
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and Existential Aspects of Care,
Cultural Aspects of Care; Care of the
Imminently Dying Patient; and Ethical
and Legal Aspects of Care.®

Conclusion

Our study demonstrates the benefits of
early palliative care: better quality of life,
lower rates of depression, less aggressive
end-of-life care, and increased survival,
even in the absence of aggressive end-of-

Supportive Care

life treatment. With this new evidence,
oncology nurses should feel more confi-
dent about promoting palliative care to
their patients. @
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Vitamin and Supplement Use in Oncology Patients
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fter a diagnosis of cancer,

patients often initiate or

increase their use of vitamins
and dietary supplements, and their use
is prevalent among the 11.7 million
adults in the United States living with
cancer. Whereas 50% of healthy adults
take 1 or more dietary supplements,
between 64% and 81% of cancer sur-
vivors report that they use vitamin or
dietary supplements.! Reasons offered
for using these alternative therapies
include strengthening the immune sys-
tem, increasing the chance to be cured,
and gaining a sense of control over
their disease.

Although the American Cancer
Society says, “A daily, multivitamin
supplement in amounts equivalent to
100% of the [US Department of
Agriculture Recommended] Daily
Value is a good choice for anyone...
who cannot eat a healthful diet,”” sup-
plements do not come without risks.
Because of limited US Food and Drug
Administration regulations and pub-
lished experience, little is known about
how supplements interact with cancers
and their treatments. For example,
antioxidants might reduce the efficacy
of radiation and chemotherapy by
blocking reactive oxygen species® and
some vitamins could stimulate cancer
cell growth.*

More than half of cancer patients
taking supplements do not inform their
physician.! It is therefore important for
all healthcare practitioners to be famil-
iar with the current literature address-
ing vitamin and dietary supplement use
in this patient population so they can
assist physicians and help mitigate
risks. In 2010, research literature
included studies on multivitamins, sele-
nium, and vitamin D. Caution should
be taken when evaluating and applying
literature to clinical practice. In addi-
tion to inconsistencies among these
trials, some published reports rely on
early-phase data.

Multivitamin Use

To evaluate the effects of multivitamin
use on survival in patients with stage 111
colon cancer, a prospective, observa-
tional study was conducted as a com-
panion study to CALGB 89803.°
Patients were asked to complete a diet
and lifestyle questionnaire midway
through therapy and again 6 months
after treatment ended. During treat-
ment, 49.9% (518/1038) of patients
said they used multivitamins. Use
remained consistent after treatment,
with 51.4% (416/810) of patients

reporting that they took multivitamins.
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Emerging literature suggests a role for vitamin D in the
prevention and treatment of cancer, but studies have
failed to show any benefit with multivitamin and

selenium use.

The hazard ratio (HR) for disease-free
survival for multivitamin users com-
pared with nonusers was 0.94 (95%
confidence interval [CI], 0.77-1.15).
Multivitamin use during or following
chemotherapy was not associated with
a significant increase in recurrence-free
survival (multivariate HR, 0.93; 95%
CI, 0.75-1.15) or overall survival (mul-
tivariate HR, 0.92; 95% CI, 0.74-1.16).
Women, patients with higher house-
hold incomes, and physically active
patients were more likely to report mul-
tivitamin use.

Selenium

The proposed anticancer effects of sele-
nium include supporting antioxidant
status, increasing activity of proteins
involved in apoptosis, and inhibiting
transcription factors associated with
carcinogenesis, such as nuclear factor
kappa-light-chain-enhancer of acti-
vated B cells (NF-xB) and activator
protein-1.%" Common adverse effects
of selenium supplementation include
brittle nails and hair, liver and kid-
ney function test abnormalities, and
cataracts. Previous trials have shown
conflicting results regarding the ability
of selenium to reduce the risk of devel-
oping cancer.?’

Stratton and colleagues conducted a
phase 2 trial to assess whether seleni-
um supplementation reduces prostate
cancer progression as measured by
prostate-specific antigen (PSA) veloc-
ity.'® A total of 140 patients with
localized non-high-grade prostate
cancer were randomized to receive
daily placebo (n = 46), selenium 200
ng (n = 46), or selenium 800 pg (n =
47). After adjusting for confounders,
PSA velocity did not differ signifi-
cantly between the 3 groups. A sub-
group analysis for the quartile of men
with the highest baseline selenium
levels who were randomized to the
selenium 800-pg arm showed that they
had significantly higher PSA velocity
than men taking placebo (P = .018).
The authors concluded that selenium
did not demonstrate a protective effect
on PSA velocity and that high-dose
selenium supplementation might nega-
tively affect PSA velocity.

Vitamin D

Vitamin D is a unique supplement,
because daily intake is derived from
diet and sun exposure. This nutrient
regulates calcium and skeletal homeo-
stasis and behaves like a hormone, reg-
ulating transcription of more than 200
genes. It is theorized that vitamin D
might help prevent cancer by induc-
ing cellular differentiation, inhibiting
angiogenesis, and causing apoptosis.
Observational studies have demon-
strated a link between low levels of
vitamin D and increased cancer inci-
dence or poorer cancer prognosis.!?

In November 2010, the Institute of
Medicine (IOM) released a report pro-
posing increases in the dietary refer-
ence intake values for calcium and
vitamin D."* I[OM tripled the recom-
mended daily allowance of vitamin D
for adults aged 31 to 50 years and
increased it by 50% for adults aged 51
to 70 years, advising that all healthy,
noninfant children and adults aged
<70 years get 600 IU daily of vitamin
D. The IOM said evidence of im-
proved bone health was the only
health condition that informed the
suggested increases and cited mixed
and inconclusive research about the
use of vitamin D in the prevention
and treatment of cancer.

A single-arm, phase 2 trial evaluat-
ed the palliative benefit of high-dose
vitamin D3 (cholecalciferol) on pain
scores and bone resorption markers in
38 patients with breast cancer and evi-
dence of bone metastases.”” Every day
for 4 months, patients took 10,000 U
of oral vitamin D’ and 1000 mg of
calcium. Pain response was measured
using 2 validated questionnaires,
which were administered at baseline
and repeated monthly. All patients
continued on previously prescribed
bisphosphonate therapy. No signifi-
cant changes from baseline in pain
score or daily morphine-equivalent
analgesia use were observed, although
there was a significant reduction in
number of pain sites. In addition, daily
use of high-dose vitamin D? and calci-
um did not significantly reduce levels
of urinary bone resorption markers.
The authors concluded that although

the combination of daily high-dose
vitamin D’ and calcium appeared safe,
it did not offer significant palliation or
reduce bone resorption.

Your Role

Vitamin and mineral supplementation
are often used to treat oncology
patients. Emerging literature suggests a
role for vitamin D in the prevention
and treatment of cancer, but studies
have failed to show any benefit with
multivitamin and selenium use.
Vitamin supplementation remains a
promising area for research, but because
of the risks and the inconsistent and
conflicting data, it is important for
healthcare professionals to evaluate the
information carefully. This, in turn,
allows medical professionals to assist
cancer survivors in making appropriate
treatment decisions. @
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Eribulin: A New Option in the Treatment
of Metastatic Breast Cancer

By Georgia Litsas, RN, NP

Dana-Farber/Brigham and Women’s Cancer Center, Boston, Massachusetts

reast cancer is the most common
Bcancer among women. In 2010,

there were an estimated 207,090
new cases and 39,840 deaths.! Despite
many improvements in the treatment
of breast cancer, about 20% to 30% of
women with the disease will progress
to metastatic breast cancer (MBC).
Although MBC remains incurable, a
variety of treatment options are avail-
able. The US Food and Drug Ad-
ministration (FDA) recently approved
eribulin (Halaven), providing an
exciting new option for women with
heavily pretreated MBC.

Eribulin is a synthetic analog of hali-
chondrin B, a nontaxane microtubule
dynamics inhibitor originally isolated
from a sea sponge. Eribulin inhibits the
growth phase of microtubules and
sequesters tubulin into nonproductive
aggregates, resulting in G2/M cell-
cycle block, by disrupting mitotic spin-
dles. It exerts its action at a site on the
cellular level that is distinct from that
targeted by taxanes, vinca alkaloids,
and other existing microtubulin
inhibitors.

FDA approval was based on data
from the international, phase 3
EMBRACE (Eisai Metastatic Breast
Cancer Study Assessing Physician’s
Choice Versus Eribulin) clinical trial,
which had a primary end point of over-
all survival (OS). To be eligible, all the

women had to have been treated with 2

to 5 prior chemotherapy regimens and
to have experienced disease progression
within 6 months of completing their
most recent chemotherapy regimen. Of
the regimens administered previously in
the adjuvant or metastatic setting, at
least 1 had to have been anthracycline
based and 1 had to have been taxane
based to be eligible for enrollment.
Patients were required to have an
Eastern Cooperative Oncology Group
(ECOG) performance status =<2, and
patients with preexisting neuropathy
>grade 2 were ineligible.

Median OS was
significantly prolonged for
patients randomized to
receive eribulin.

Investigators randomized 762 patients
with MBC at a 2:1 ratio to eribulin (n =
508) or a single-agent therapy selected
by their physician prior to randomization
(n = 254). Randomization was stratified
by geographic region, HER2 status, and
prior capecitabine exposure. The physi-
cian’s choice of treatment consisted of
any single agent, whether a chemothera-
py, hormonal, or biologic therapy, or sup-
portive care only. Randomization was
stratified by geographic region, HER2

status, and prior capecitabine exposure.
Eribulin 1.4 mg/m? was administered on
days 1 and 8 every 21 days, with dose
reductions and delays for predetermined
toxicities. The control arm therapies
consisted of the following agents:
vinorelbine (Navelbine; 26%), gem-
citabine (Gemzar; 18%), a taxane
(16%), capecitabine (18%), an anthra-
cycline (9%), other chemotherapy
(10%), and hormonal therapy (3%).

Median OS was significantly pro-
longed for patients randomized to receive
eribulin compared with those who
received the physician’s choice of treat-
ment (13.1 vs 10.6 mo, respectively; haz-
ard ratio, 0.809; 95% confidence inter-
val, 0.660-0.991; P = .041).

Eribulin treatment had a manage-
able safety profile. The most common
adverse reactions in the eribulin arm,
occurring in >25% of patients, were
neutropenia, anemia, asthenia/fatigue,
alopecia, peripheral neuropathy, nau-
sea, and constipation. The most com-
mon treatment-related adverse reac-
tions =grade 3 experienced by >5% of
patients were neutropenia (57%),
asthenia/fatigue (10%), and peripheral
neuropathy (8%). The most common
serious adverse reactions reported in
eribulin-treated patients were febrile
neutropenia (4%) and neutropenia
(2%). The most common toxicity lead-
ing to discontinuation of eribulin was
peripheral neuropathy (5%).

Solid Tumors

These results were discussed at the
2010 ASCO Annual Meeting and pub-
lished in The Lancet in March 2011.2
These results are especially noteworthy
because this is the first time a single
agent has demonstrated survival benefit
in this population.

The recommended dosage of eribulin
is 1.4 mg/m? administered intravenously
over 2 to 5 minutes on days 1 and 8 of a
21-day cycle. Eribulin may be adminis-
tered undiluted or diluted in 100 mL of
0.9% sodium chloride injection, USP.
The drug should not be administered
through an intravenous line that is deliv-
ering a dextrose-containing solution.?

Eribulin offers new promise for
women with heavily pretreated MBC.
The results of the EMBRACE trial
demonstrate that cytotoxic therapies
directed at a well-defined target
remain a viable area of continued
study. Given the favorable results of
the EMBRACE trial, future studies will
examine the use of eribulin in the
adjuvant setting and also as frontline
therapy in the metastatic setting. It is
important for nurses to be aware of the
FDA’s approval of eribulin, its mecha-
nism of action, and its safety profile.
Nurses are in a pivotal position to
advocate for their patients, to provide
consistent patient education, and to
monitor adverse reactions. @
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Update on PARP Inhibitors in Breast
Cancer, 2010-2011

By Sarah Hopps, PharmD

College of Pharmacy, University of Oklahoma Health Sciences Center, Oklahoma City

Shubham Pant, MD

University of Oklahoma Health Sciences Center, Oklahoma City

oly(ADP-ribose)  polymerase
P(PARP) are a group of enzymes

that are essential for base excision
repair.! There are several members of
the PARP family, of which PARP1 is
the most extensively studied."* PARP1
only detects single-stranded DNA
breaks and initiates repair; without
PARPI, a single-stranded break is con-
verted into a double-stranded break and
repaired by homologous repair.! PARP
inhibition shows promise in BRCA1/2-
deficient tumors, which lack homolo-
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gous repair capability, causing synthetic
lethality (decrease in repair of both sin-
gle- and double-stranded DNA breaks,
leading to cell death).> Synergy has also
been demonstrated when PARP
inhibitors are combined with several
traditional cytotoxic agents including
temozolomide (Temodar), cyclophos-
phamide, topotecan, paclitaxel, cis-
platin, gemcitabine (Gemzar), and
irinotecan.*!? Several PARP inhibitors
are in development, with iniparib (BSI-

201), veliparib (ABT-888) and olaparib

(AZD2281), being the furthest along. In
the past year, PARP inhibitors have
shown activity as single agents and in
combination with chemotherapy, and
data have been published in journals and
presented as abstracts in meetings.

Iniparib

(O’Shaughnessy and colleagues evaluated
the efficacy of the intravenous small-
molecule PARP inhibitor, iniparib, in
women with triple-negative (estrogen
receptor-, progesterone receptor-, and

HER2-negative) metastatic breast can-
cer.t In this open-label phase 2 study,
123 patients were randomized to gemc-
itabine (1000 mg/m?) and carboplatin
(AUC 2) on days 1 and 8 of a 21-day
cycle with or without iniparib, which
was administered to patients in that
group on days 1, 4, 8, and 11. Up to 2
prior chemotherapy regimens for meta-
static disease were permitted. The study
allowed for patients in the control arm to
cross over to the iniparib group at the
time of progression.

The overall response rate (ORR) was
52% in the iniparib arm versus 32%
in the chemotherapy-only group (P =
.002). The median progression-free sur-
vival (PFS) was 5.9 months for patients
taking iniparib compared with 3.6
months for those on chemotherapy
alone (P = .01). No significant differ-
ences were observed in the frequency of
adverse events between the groups.

For the 51% of patients in the control
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group who crossed over, iniparib demon-
strated only minimal antitumor activity.
The authors noted that the results are
prone to biases and are being confirmed
in a randomized phase 3 trial.

Earlier this year, sanofi-aventis
announced that a phase 3 study of ini-
parib failed to meet its primary end
points of significant improvement in
overall survival (OS) and PFS but did
not offer detailed findings."”> A prespeci-
fied analysis of patients treated with
iniparib in the second- and third-line set-
tings reportedly demonstrated improve-
ment in OS and PFS “consistent with
what was seen in the phase 2 study,” but
specific data will not be offered until the
upcoming annual meeting of the
American Society of Clinical Oncology.
It will be interesting to view data on the

survival advantage for these patients and
for those with a BRCA/2 mutation.

Oliparib
Two articles published in The Lancet
evaluated the novel oral PARP

inhibitor olaparib in patients with
BRCAI1/2 mutations and advanced
breast cancer or recurrent ovarian can-
cer.!*1 Both studies compared a 400-
mg twice-daily dose (cohort 1) with a
100-mg twice-daily dose (cohort 2). In
patients with breast cancer, the ORR
was 42% in cohort 1 and 25% in
cohort 2. The median PFS also seemed
to be lower in cohort 2 than in cohort
1 (2.8 vs 5.7 mo, respectively).
Patients progressing after platinum
chemotherapy rarely had a confirmed
response when treated with oliparib.
This was also seen in patients with ovar-
ian cancer who received olaparib 400 mg
twice daily. Response was confirmed in
38% of platinum-sensitive patients ver-
sus 30% of platinum-resistant patients.
The most common toxicities seen
with oliparib in these trials were nau-
sea and fatigue. It is important to note
that the cohorts were not randomized,;
hence, one has to exercise caution in
interpreting the response rates.

Conclusion

Additional novel PARP inhibitors are
being investigated in early-phase trials
for breast and ovarian cancer and other
solid tumors. In 2010, several abstracts
were presented from early-stage trials
that combine PARP inhibitors with
cytotoxic chemotherapy agents. For
example, a phase 2 study evaluated the
efficacy of veliparib in combination with
temozolomide in patients with metastat-
ic breast cancer® and reported 1 complete
response, 2 partial responses, 7 patients
with stable disease (all unconfirmed),
and 14 patients whose disease progressed.
A number of phase 1 trials were also pre-
sented. Updated data from these and
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other trials could help determine the
future rule for PARP inhibitors in
breast cancer. @
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ACOSOG 71031 investigators identi-
fied 2 data sets that will help inform the
design of larger adjuvant endocrine tri-
als. One finding will help in the selec-
tion of agents: Letrozole, anastrozole,
and exemestane showed no difference
in efficacy in the neoadjuvant setting
for postmenopausal women with estro-
gen receptor—rich (Allred 6-8) clinical
stage 2/3 breast cancer. The other find-
ing will help in patient selection:
Patients with pretreatment intrinsic
subtype luminal B had more favorable
preoperative endocrine prognostic in-
dex scores than patients with subtype
luminal A. This finding suggests that
because approximately one-third of
women with subtype luminal A may be
able to avoid chemotherapy, they are not
suitable for larger adjuvant endocrine tri-
als. Ellis M, et al. Abstract S1-2.
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concluded that their findings imply that
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Drug Pipeline |

A Review of Investigational Drugs at HOPA

By Christin Melton

review of promising investiga-
tional drugs at the annual
Hematology/Oncology Phar-

macy Association meeting shows the
pharmaceutical industry is responding
to the call for more targeted agents in
oncology. While a few drugs in the
pipeline offer little survival advantage
over current standards of care, clinical
trials suggest their greater selectivity
results in less toxicity. Robert T. Dorr,
PhD, RPh, a professor of pharmacology
at the Arizona Cancer Center in
Tucson, expects a handful of new agents
to come to market in the United States
in the next year.

Prostate Cancer Pipeline

The drug furthest along in the prostate
cancer pipeline is abiraterone acetate,
which studies show improves overall
survival (OS) in men with metastatic
castration-resistant prostate cancer
(CRPC). Abiraterone is an orally
administered, small-molecule, irre-
versible inhibitor of the CYP17Al
enzyme. Inhibiting CYP17A1 blocks
the downstream synthesis of dehydro-
epiandrosterone (DHEA) and other
androgen precursors into testosterone.
Abiraterone is more selective and 10 to
30 times more potent than the com-
monly used ketoconazole. A pivotal,
phase 3, randomized trial (N = 1195)
demonstrated that adding abiraterone
to prednisone improved OS by 3.9
months in men with CRPC previously
treated with docetaxel chemotherapy.
Adverse effects were “relatively mini-
mal and easily managed,” said Dorr,
with the most common being fluid
retention and hypertension. Dorr
added that it is not yet clear whether
abiraterone exacerbated underlying
cardiovascular risk in this elderly
patient population or produced it. Dorr
expects the US Food and Drug
Administration (FDA) to approve abi-
raterone later this year.

MDV3100 is another emerging ther-
apy for metastatic CRPC, but Dorr said
abiraterone’s success has hindered
recruitment for the phase 3 trials need-
ed to support the manufacturer’s New
Drug Application. Preliminary study
data show that the androgen-receptor
antagonist produced fairly high rates of
prostate-specific antigen response in
chemotherapy-naive and previously
treated patients, and he believes it will
ultimately receive FDA approval.

Breast Cancer Therapies

TDM-1, a novel agent for HER2-posi-
tive breast cancer, suffered a setback
when the FDA deferred approving the
drug pending stronger evidence of its
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efficacy. TDM-1 combines trastuzumab
and a derivative of the microtubule
antibody maytansine, and Dorr consid-
ers it superior to trastuzumab. He
expects forthcoming trial data to pro-
vide the FDA with enough evidence
that TDM-1 improves response and
OS to warrant approval.

“At the highest dose, you actually get
regression with this construct. ... In
some breast tumors, you can get near-
total suppression,” he said. Although
trastuzumab inhibits tumor growth, it
does not typically spur tumor regression.
Phase 2 studies suggest that TDM-1 is
far less toxic than trastuzumab. “This is
a big improvement for patients, that you
can get the same outcome with marked-
ly reduced toxicity,” he said.

Crizotinib in Lung Cancer

Crizotinib, which Dorr called “a home
run,” is another drug he expects to see
approved soon. Crizotinib is an oral
small-molecule inhibitor, effective for
the 5% of patients with non—small cell
lung cancer who have chromosomal
rearrangements of anaplastic lymphoma
kinase. Phase 1/2 trial (N = 82) results
published in the New England Jowrnal of
Medicine last year by Kwak and col-
leagues disclosed that 80% of heavily
pretreated patients achieved partial
response (PR), complete response (CR),
or stable disease (SD).

A follow-up analysis slotted for the
upcoming annual meeting of the
American Society of Clinical Oncology
is expected to show responses were fair-
ly durable and is likely to report
improvement in OS. Crizotinib appears
to be relatively safe, with most toxicities
<grade 1. “The only grade 3 toxicities
we are seeing is AST [alanine amino-
transferase] and ALT [aspartate amino-
transferase] elevations, and 80% of
these patients could go down to 200 mg
twice daily,” said Dorr. He added that
dose-limiting fatigue was seen at a dose
of 300 mg twice daily. Approval could
be delayed if the FDA does not approve
the companion diagnostic test submit-
ted for consideration at the same time.

Drugs in Hematologic Malignancies
The pace of drug development in
chronic myeloid leukemia (CML) does
not appear to be slowing. Of the most
promising investigational agents, bosu-
tinib (SKI-606) is probably the furthest
along. Like the currently approved tyro-
sine kinase inhibitors imatinib, dasa-
tinib, and nilotinib, bosutinib is not
effective in patients with a T315] muta-
tion. Bosutinib’s primary targets are
ABL, SRC, and CAMK26, and it has a
maximum tolerated dose of 500 mg once
daily. Bosutinib has demonstrated activi-
ty in phase 2 trials, which have reported
CRs and major molecular response in
nearly three-quarters (74%) of patients
resistant to or unable to tolerate imatinib
and in patients resistant to dasatinib or
nilotinib. Trials report low rates of grade
3/4 toxicities, with diarrhea, neutrope-
nia, and hypomagnesemia among the
most common.

“The problem that happened with
bosutinib is that the so-called pivotal
3000 trial that was supposed to show a
superior cytogenetic response rate
[over imatinib] at 1 year did not reach
its primary end point,” he said. Despite
this, the manufacturer filed a New
Drug Application with the FDA in the
hopes that it might be approved as a
second- or third-line agent, which
Dorr believes is likely.

Dorr discussed 2 agents progressing
down the multiple myeloma pipeline.
Carfilzomib is a proteasome inhibitor
undergoing investigation in a large,
closely watched, phase 3 trial enrolling
patients refractory to bortezomib. He
expressed skepticism as to whether it
would prove superior to existing agents
in terms of efficacy but praised its lower
toxicity profile. An added benefit of
carfilzomib is that patients do not need
steroid treatment while taking it.

Pomalidomide is another promising
drug for refractory multiple myeloma. It
is an oral immunomodulatory agent, and
preliminary phase 1/2 trial data present-
ed by Lacy and associates at the
American Society of Hematology meet-
ing in December 2010 indicated that it
was highly active in patients with heavi-
ly pretreated disease. They reported an
overall response rate (ORR) of 62%, and
Dorr said 24% of PR fell into the “very
good” category. One-third of patients
experienced neutropenia =grade 3,
which might be something to watch for
in future analyses.

Is Axitinib Next in Kidney Cancer?

Patients with renal cell carcinoma
(RCC) refractory to sorafenib could
have a new option soon. A 2007 phase
2 trial of the oral drug axitinib, which

Dorr described as a “pure” inhibitor of
vascular endothelial growth factor
(VEGF) 1, 2, and 3, demonstrated a
44% ORR using RECIST criteria, time
to progression of 15.7 months, and
median OS of 29.9 months. Rini and
colleagues enrolled 62 heavily pre-
treated patients with refractory meta-
static RCC in a single-arm trial of axi-
tinib and found that most patients
experienced PR or SD. Grade 3/4
adverse events included hand-foot syn-
drome, which he noted is a class effect
of VEGF inhibitors.

“I think RCC is turning out to be a
little like CML. You'll start on a drug
and ultimately fail on it, move to
another one and then another one,
and there’s a possibility you can later
go back to an original drug and get
response,” said Dorr.

BRAF a Target in Melanoma
Constitutively active BRAFV6%F muta-
tions are found in 60% of patients with
melanoma.

PLX4032 (also known as RG7204), a
powerful inhibitor of BRAFYS"E  is the
furthest along in development. Early trial
results in advanced melanoma showed
that most patients with a BRAFYSE
mutation achieved PR or CR and that
81% of patients saw their tumors shrink
by at least 30%, which prompted numer-
ous headlines touting PLX4032 as a
possible cure. Many patients ultimately
become refractory to the drug, however,
and some researchers are looking at
whether combining it with a MET in-
hibitor might provide more durable
responses. A January 2011 press release
by the companies making PLX4032 an-
nounced that upcoming preliminary data
would show improved OS and PES for
patients taking PLX4032 as part of
a phase 3 trial. “I think the molecular
drug will probably be approved some-
time next year,” Dorr said.

Dorr predicted that in the coming
year, we would likely see many more
novel targeted agents making their way
out of the crowded oncology pipeline.
He expects a number of RET and MET
inhibitors and drugs that affect RAS
signaling to start generating interest.
We have “maybe 15 or 16 kinase in-
hibitors in the armamentarium now,” he
said, but with more than 500 protein
kinases identified in humans, a tre-
mendous amount of room remains for
future discovery. @

Robert T. Dorr receives a salary from
AmpliMed Corporation, for which he is
chief executive officer; owns interest in
stock in AmpliMed; and has received roy-
alties from Clinowel.
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PROVENGE® (sipuleucel-T)

Suspension for Intravenous Infusion Rx Only

BRIEF SUMMARY - See full Prescribing Information for complete product information

INDICATIONS AND USAGE: PROVENGE?® (sipuleucel-T) is an autologous cellular
immunotherapy indicated for the treatment of asymptomatic or minimally symptomatic
metastatic castrate resistant (hormone refractory) prostate cancer.

DOSAGE AND ADMINISTRATION

* For Autologous Use Only.

® The recommended course of therapy for PROVENGE is 3 complete doses,
given at approximately 2-week intervals.

* Premedicate patients with oral acetaminophen and an antihistamine such
as diphenhydramine.

e Before infusion, confirm that the patient's identity matches the patient identifiers
on the infusion bag.

* Do Not Initiate Infusion of Expired Product.

* Infuse PROVENGE intravenously over a period of approximately 60 minutes.
Do Not Use a Cell Filter.

* Interrupt or slow infusion as necessary for acute infusion reactions, depending
on the severity of the reaction.

(See Dosage and Administration [2] of full Prescribing Information.)
CONTRAINDICATIONS: None.
WARNINGS AND PRECAUTIONS

* PROVENGE is intended solely for autologous use.

* Acute infusion reactions (reported within 1 day of infusion) included, but
were not limited to, fever, chills, respiratory events (dyspnea, hypoxia, and
bronchospasm), nausea, vomiting, fatigue, hypertension, and tachycardia. In
controlled clinical trials, 71.2% of patients in the PROVENGE group developed
an acute infusion reaction.

In controlled clinical trials, severe (Grade 3) acute infusion reactions were reported in
3.5% of patients in the PROVENGE group. Reactions included chills, fever, fatigue,
asthenia, dyspnea, hypoxia, bronchospasm, dizziness, headache, hypertension,
muscle ache, nausea, and vomiting. The incidence of severe events was greater
following the second infusion (2.1% vs 0.8% following the first infusion), and
decreased to 1.3% following the third infusion. Some (1.2%) patients in the
PROVENGE group were hospitalized within 1 day of infusion for management of
acute infusion reactions. No Grade 4 or 5 acute infusion reactions were reported in
patients in the PROVENGE group.

Closely monitor patients with cardiac or pulmonary conditions. In the event of
an acute infusion reaction, the infusion rate may be decreased, or the infusion
stopped, depending on the severity of the reaction. Appropriate medical therapy
should be administered as needed.

* Handling Precautions for Control of Infectious Disease. PROVENGE is
not routinely tested for transmissible infectious diseases. Therefore, patient
leukapheresis material and PROVENGE may carry the risk of transmitting
infectious diseases to health care professionals handling the product.
Universal precautions should be followed.

* Concomitant Chemotherapy or Inmunosuppressive Therapy. Use of either
chemotherapy orimmunosuppressive agents (such as systemic corticosteroids)
given concurrently with the leukapheresis procedure or PROVENGE has not been
studied. PROVENGE is designed to stimulate the immune system, and concurrent
use of immunosuppressive agents may alter the efficacy and/or safety of PROVENGE.
Therefore, patients should be carefully evaluated to determine whether it is medically
appropriate to reduce or discontinue immunosuppressive agents prior to treatment
with PROVENGE.

* Product Safety Testing. PROVENGE is released for infusion based on the
microbial and sterility results from several tests: microbial contamination
determination by Gram stain, endotoxin content, and in-process sterility with a
2-day incubation to determine absence of microbial growth. The final (7-day incu-
bation) sterility test results are not available at the time of infusion. If the sterility

results become positive for microbial contamination after PROVENGE has been
approved for infusion, Dendreon will notify the treating physician. Dendreon will
attempt to identify the microorganism, perform antibiotic sensitivity testing on
recovered microorganisms, and communicate the results to the treating physi-
cian. Dendreon may request additional information from the physician in order
to determine the source of contamination.

(See Warnings and Precautions [5] of full Prescribing Information.)

ADVERSE REACTIONS

Because clinical trials are conducted under widely varying conditions, adverse reaction
rates observed in the clinical trials of a drug cannot be directly compared to rates in the
clinical trials of another drug and may not reflect the rates observed in practice.

The safety evaluation of PROVENGE is based on 601 prostate cancer patients in the
PROVENGE group who underwent at least 1 leukapheresis procedure in four
randomized, controlled clinical trials. The control was non-activated autologous
peripheral blood mononuclear cells.

The most common adverse events, reported in patients in the PROVENGE group

ata rate >15%, were chills, fatigue, fever, back pain, nausea, joint ache, and headache.
Severe (Grade 3) and life-threatening (Grade 4) adverse events were reported in 23.6%
and 4.0% of patients in the PROVENGE group compared with 25.1% and 3.3% of
patients in the control group. Fatal (Grade 5) adverse events were reported in 3.3% of
patients in the PROVENGE group compared with 3.6% of patients in the control group.

Serious adverse events were reported in 24.0% of patients in the PROVENGE group
and 25.1% of patients in the control group. Serious adverse events in the PROVENGE
group included acute infusion reactions (see Warnings and Precautions), cerebrovascu-
lar events, and single case reports of eosinophilia, rhabdomyolysis, myasthenia gravis,
myositis, and tumor flare.

PROVENGE was discontinued in 1.5% of patients in Study 1 (PROVENGE group n=341;
Control group n=171) due to adverse events. Some patients who required central
venous catheters for treatment with PROVENGE developed infections, including sepsis.
Asmall number of these patients discontinued treatment as a result. Monitoring for
infectious sequelae in patients with central venous catheters is recommended.

Each dose of PROVENGE requires a standard leukapheresis procedure approximately
3 days prior to the infusion. Adverse events that were reported <1 day following a
leukapheresis procedure in =5% of patients in controlled clinical trials included citrate
toxicity (14.2%), oral paresthesia (12.6%), paresthesia (11.4%), and fatigue (8.3%).

Table 1 provides the frequency and severity of adverse events reported in >5% of
patients in the PROVENGE group of randomized, controlled trials of men with prostate
cancer.The population included 485 patients with metastatic castrate resistant prostate
cancer and 116 patients with non-metastatic androgen dependent prostate cancer who
were scheduled to receive 3 infusions of PROVENGE at approximately 2-week intervals.
The population was age 40 to 91 years (median 70 years), and 90.6% of patients

were Caucasian.



Table 1 Incidence of Adverse Events Occurring in =5% of Patients

Randomized to PROVENGE

PROVENGE (N = 601)

Control* (N = 303)

All Grades | Grade3-5 | AllGrades | Grade 3-5
n (%) n (%) n (%) n (%)

AnyAdverseEvent | 591(98.3) | 186(30.9) | 291(96.0) | 97(32.0)
Chills 319(53.1) 1322) | 33(109) 0(0.0)
Fatigue 247(41.7) 6(1.0) | 105(34.7) 4(1.3)
Fever 188(31.3) 6(1.0) 29(9.6) 3(1.0)
Back pain 178(29.6) 18(3.0) 87(28.7) 9(3.0)
Nausea 129(21.5) 3(0.5) 45(14.9) 0(0.0)
Jointache 118(19.6) 11(1.8) 62(20.5) 5(1.7)
Headache 109(18.1) 4(0.7) 20(6.6) 0(0.0)
Citrate toxicity 89(14.8) 0(0.0) 43(14.2) 0(0.0)
Paresthesia 85(14.1) 1(0.2) 43(14.2) 0(0.0)
Vomiting 80(13.3) 2(0.3) 23(7.6) 0(0.0)
Anemia 75(12.5) 11(1.8) 34(11.2) 7(2.3)
Constipation 74(12.3) 1(0.2) 40(13.2) 3(1.0)
Pain 74(12.3) 7(1.2) 20(6.6) 3(1.0)
Paresthesia oral 74(12.3) 0(0.0) 43(14.2) 0(0.0)
Pain in extremity 73(12.1) 5(0.8) 40(13.2) 1(0.3)
Dizziness 71(11.8) 2(0.3) 34(11.2) 0(0.0)
Muscle ache 71(11.8) 3(0.5) 17 (5.6) 0(0.0)
Asthenia 65(10.8) 6(1.0) 20(6.6) 2(0.7)
Diarrhea 60(10.0) 1(0.2) 34(11.2) 3(1.0)
Influenza-like illness 58(9.7) 0(0.0) 11(3.6) 0(0.0)
Musculoskeletal pain 54(9.0) 3(0.5) 31(10.2) 3(1.0)
Dyspnea 52(8.7) 11(1.8) 14(4.6) 3(1.0)
Edema peripheral 50(8.3) 1(0.2) 31(10.2) 1(0.3)
Hot flush 49(8.2) 2(03) 29(9.6) 1(03)
Hematuria 46(7.7) 6(1.0) 18(5.9) 3(1.0)
Muscle spasms 46(7.7) 2(0.3) 17(5.6) 0(0.0)
Hypertension 45(7.9) 3(0.5) 14(4.6) 0(0.0)
Anorexia 39(6.5) 1(0.2) 33(10.9) 3(1.0)
Bone pain 38(6.3) 4(0.7) 22(7.3) 3(1.0)
Upper respiratory 38(6.3) 0(0.0) 18(5.9) 0(0.0)
tract infection

Insomnia 37(6.2) 0(0.0) 22(7.3) (0.3)
Musculoskeletal 36(6.0) 2(0.3) 23(7.6) (0.7)
chest pain

Cough 35(5.8) 0(0.0) 17(5.6) 0(0.0)
Neck pain 34(5.7) 3(0.5) 14(4.6) 2(0.7)
Weight decreased 34(5.7) 2(0.3) 24(7.9) 1(0.3)
Urinary tract infection 33(5.5) 1(0.2) 18(5.9) 2(0.7)
Rash 31(5.2) 0(0.0) 10(3.3) 0(0.0)
Sweating 30(5.0) 1(0.2) 3(1.0) 0(0.0)
Tremor 30(5.0) 0(0.0) 9(3.0) 0(0.0)

*Control was non-activated autologous peripheral blood mononuclear cells.

Cerebrovascular Events. In controlled clinical trials, cerebrovascular events,
including hemorrhagic and ischemic strokes, were reported in 3.5% of patients
in the PROVENGE group compared with 2.6% of patients in the control group.

(See Adverse Reactions [6] of full Prescribing Information.)

To report SUSPECTED ADVERSE REACTIONS, contact Dendreon Corporation
at 1-877-336-3736 or FDA at 1-800-FDA-1088 or www.fda.gov/medwatch.

Dendreon Corporation
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In asymptomatic or minimally symptomatic metastatic castrate resistant prostate cancer
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PROVENGE is the first in a new class of therapy
that is designed to activate a patient’s own antigen-presenting cells
to stimulate an immune response against prostate cancer.

Extends median survival beyond 2 years—25.8 months compared
with 21.7 months for patients in the control* group (P=.032)

Reduction in risk of death—22.5% (HR=0.775, 95% ClI: 0.614, 0.979)

Therapy completed in 3 cycles—3 infusions, at approximately 2-week intervals'

Most common adverse events are primarily mild or moderate—
chills, fatigue, fever, back pain, nausea, joint ache, and headache

“Control was nonactivated, autologous, peripheral blood mononuclear cells.
The dosing interval ranged from 1 to 15 weeks in controlled clinical trials.

INDICATION: PROVENGE® (sipuleucel-T) is an autologous cellular immunotherapy indicated for the treatment of
asymptomatic or minimally symptomatic metastatic castrate resistant (hormone refractory) prostate cancer.

IMPORTANT SAFETY INFORMATION: PROVENGE is intended solely for autologous use and is not routinely tested for
transmissible infectious diiseases.

In controlled clinical trials, serious adverse events reported in the PROVENGE group include acute infusion reactions
(occurring within 1 day of inflissoon) &l aesrebrovascular events. Severe (Grade 3) acute infusion reactions were
reported in 3.5% of patients in the PROVENGE group. Reactions included chills, fever, fatigue, asthenia, dyspnea, hypoxia,
bronchospasm, dizziness, headache, hypertension, muscle ache, nausea, and vomiting. No Grade 4 or 5 acute infusion
reactions were reported in patients in the PROVENGE group.

The most common adverse events (incidence =15%) reported in the PROVENGE group are chills, fatigue, fever, back pain,
nausea, joint ache, and headache.

Please see Brief Summary of full Prescribing Information on the adjacent page.
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