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STATEMENT OF NEED

Every cancer begins as a tiny cluster of abnormal
cells. This stage of tumor growth can last from
months to years, eventually producing proteins
known as angiogenic growth factors. These are
released into nearby tissues and stimulate new
blood vessels to sprout vigorously from existing
healthy blood vessels and into the tumor. Anti-
angiogenic therapy is a new form of cancer
treatment using drugs called “angiogenesis
inhibitors,” which specifically halt new blood vessel
growth, stabilize the patient, and in some cases,
shrink tumors. Such therapy may be applied to a
variety of tumor types, including colorectal, renal,

non-small cell lung, prostate, breast, and pancreatic.

A better understanding of these novel agents is
critical for clinicians to improve the care of patients
with cancer.

TARGET AUDIENCE
This activity is designed for oncologists.

ACTIVITY GOAL

The goal of this activity is to provide oncologists
with medical information, which should aid them in
delivering better care to their patients.

LEARNING OBJECTIVES

After completing this module, the reader should be

better able to:

1. Identify many of the dose-limiting toxicities
associated with conventional chemotherapies
used to treat advanced colorectal cancer

2. Discuss strategies to identify patients who may
intrinsically be unable to tolerate such
medications

3. Describe recent studies that couple newer
targeted therapies with conventional therapies
from a safety standpoint

ACCREDITATION

Albert Einstein College of Medicine is accredited by
the Accreditation Council for Continuing Medical
Education to provide continuing medical education
for physicians.

CREDIT DESIGNATION

Albert Einstein College of Medicine designates this
educational activity for a maximum of 1 AMA PRA
Category 1 Credit(s)™. Physicians should only claim
credit commensurate with the extent of their
participation in the activity.

This CME activity has been planned and produced in
accordance with the ACCME Essentials.

CONFLICT OF INTEREST
DISCLOSURE POLICY

The “Conflict of Interest Disclosure Policy” of Albert
Einstein College of Medicine requires that faculty
participating in any CME activity disclose to the
audience any relationship(s) with a pharmaceutical
or equipment company. Any presenter whose
disclosed relationships prove to create a conflict of
interest, with regard to their contribution to the
activity, will not be permitted to present.

SommMiNicATIONS

The Albert Einstein College of Medicine also
requires that faculty participating in any CME activity
disclose to the audience when discussing any
unlabeled or investigational use of any commercial
product, or device, not yet approved for use in the
United States.

Axel Grothey, MD
Consultant: Bristol-Myers Squibb, Genentech, Inc.,
sanofi-aventis

David A. Greenwald, MD

Speakers Bureau: AstraZeneca Pharmaceuticals LP,
Tap Pharmaceutical Products, Inc., Wyeth, Janssen
Pharmaceutica Products, L.P.

ADVISORY BOARD

David A. Greenwald, MD (Course Reviewer)

Associate Professor of Medicine

Albert Einstein College of Medicine

Director, Fellowship Training Program in
Gastroenterology

Montefiore Medical Center

Bronx, NY

CONTRIBUTING FACULTY
Axel Grothey, MD

Mayo Foundation Scholar

Mayo Clinic College of Medicine
Rochester, Minn

CREDIT FULFILLMENT

For each newsletter, you may receive 1 AMA PRA
Category 1 Credit(s)™. Total credits will be stored
then distributed at the end of each series by Albert
Einstein College of Medicine. If you have any
questions regarding total number of credits received
to date, please call 718-920-6674.

Please note that in order to receive your CME credit,
you will need to fill out and mail the enclosed
posttest. Only those that answer at least 70%

of the test questions correctly will be eligible to
receive credit.

DISCONTINUE SERVICE

If you wish to unsubscribe, please contact M2
Communications, Inc. at 201-433-9400 between
8:30 am — 5:30 Pm EST, M-F.

DISCLAIMER STATEMENT

The opinions herein are those of the authors and do
not necessarily represent the views of the sponsor
or its publisher. Please review complete prescribing
information of specific drugs or combinations of
drugs, including indications, contraindications,
warnings, and adverse effects, before administering
pharmacologic therapy

to patients.

Anti-angiogenic Therapy in Oncology
is published by

/'é M2 Communications, Inc.
30 Montgomery Street, Suite 1450
Jersey City, NJ 07302

Tel: 201.433.9400 Fax: 201.433.3244



ISSUE 5: Treatment Toxicity in Colorectal Cancer

INTRODUCTION

More agents than ever before have demonstrated
efficacy against colorectal cancer (CRC) [Table 1].
Despite the increasing efficacy of chemotherapeutic
regimens used in the treatment of CRC, the adverse
reactions associated with some of these agents can
render the patient intolerant. CRC is a chronic disease
in which the long-term monitoring of side effects of a
growing number of agents is crucial. Overall survival
and length of therapy are continually increasing. This
newsletter will discuss some of the toxicities of the
agents used to treat CRC, the potential of targeted
agents to minimize these toxicities, and newer
treatments that can also either treat or scale down
drug-related toxicities experienced by CRC patients.

5-FLUOROURACIL IS A KEY

BUT TROUBLESOME CRC DRUG
5-fluorouracil (5-FU) remains, despite its longevity, an
important drug in the treatment of advanced CRC.!
5-FU, usually coupled with leucovorin, has a variety of
toxicities that vary in incidence and severity, including
stomatitis (62%), diarrhea (61%), nausea (51%), and
fatigue (46%).” Grades 3 and 4 neutropenia are also
seen in approximately 1 in 4 CRC patients.” Patterns
of toxicity also differ based on the dose, route (bolus
vs infusion), and schedule of 5-FU administration.8
While a variety of 5-FU regimens are recommended in
CRGC,! the administration of 5-FU as a continuous
infusion (Cl) for protracted periods, instead of delivery
as a bolus, improves the therapeutic index for this
agent in patients with advanced CRC with respect to
its safety profile, as well as response rate. This
regimen is also better tolerated in elderly patients.':10
However, a trade-off between the 2 regimens exists:
hand-foot syndrome, a painful swelling and erythro-
derma of the soles, palms, and fingers, occurs in
approximately 24% to 40% of patients who receive
extended continuous IV 5-FU.™" In one meta-analysis
of more than 1200 advanced CRC patients, hand-
foot syndrome was more frequent in the 5-FU Cl
group (34% vs 13%, P<.001).10
However, the same study
showed that grade 3 or 4 hema-
tologic toxicities were more
frequent in patients assigned to

5-FU bolus (31% vs 4%, CONVENTIONAL
P<.001). The incidence and CHEMOTHERAPY
slevelr.ity of stomatitis qan be Fluoropyrimidines
significantly reduced via oral o 5-FU (+LW)' 1
cryoprophylaxis, in which the * Capecitabine '
: - o UFT (+LV)2
patient chews and holds ice st
chips in the mouth during the 4
. ; . Pemetrexed
period between 5 minutes prior ) .
. . Irinotecan” !
to and 30 minutes following o
Oxaliplatin™ "

bolus injections of 5-FU.™ This
protective effect appears to work
on the premise that vasocon-
striction caused by the ice temp-
orarily reduces blood flow to the
oral mucosa, thus decreasing
drug exposure to those tissues.

as of September 2006

UFT = tegafur and uracil;

TABLE 1

Agents That Demonstrate Activity
Against Colorectal Cancer

“Approved in the United States for treatment of advanced CRC
EGFR = epidermal growth factor receptor;

5-FU = 5-fluorouracil; LV = leucovorin;

S1 = tegafur, 5-chloro-2,4-dihydroxypyridine and oxonic acid;

VEGF = vascular endothelial growth factor.

Cryoprophylaxis should not be used when oxaliplatin
is being used.

Furthermore, certain individuals are predisposed to
5-FU toxicity. Dihydropyrimidine dehydrogenase
(DPD) is the initial and rate-limiting enzyme in the
catabolism of 5-FU. Patients with even a partial
deficiency of this enzyme are at risk for developing
severe 5-FU-associated toxicity.'2 One study
showed that 55% of patients with decreased DPD
activity suffered from grade 4 neutropenia, compared
with 18% of patients with normal DPD activity
(P=.01). In addition, the onset of toxicity occurred, on
average, 2-fold faster in patients with low DPD
activity compared with patients with normal DPD
activity (10.0 vs 19.1 days, P<.05). Considering the
common use of 5-FU in the treatment of CRC
patients, the severe 5-FU-related toxicities in patients
with a low activity of DPD warrant the analysis of
DPD activity in peripheral blood mononuclear (PBM)
cells prior to the start of treatment with 5-FU.

GENE VARIATION MAY PINPOINT
OXALIPLATIN NEUROTOXICITY
Oxaliplatin is the integral component of the FOLFOX
regimen that has emerged as standard therapy in
colorectal cancer.! Sensory neurotoxicity (SNT) is the
dose-limiting toxicity of oxaliplatin. Two forms of sSNT
exist: an acute reversible type, seen early in therapy,
occurs in approximately 95% of patients and is self-
resolvable; and a chronic type, which results from an
eventual cumulative dose, affects about 15% to 20%
as a grade 3 or 4 toxicity that interferes with daily
activities. One study provided early evidence that
variations in a gene involved in oxaliplatin detoxifica-
tion, GSTP1, may serve as a predictor of suscepti-
bility to oxaliplatin-mediated sNT.18 In this study,
germline DNA was extracted from whole blood of
299 patients who received FOLFOX4. Patients with
GSTP1 cytosine-cytosine (C/C) polymorphism at
position 105V were more likely to discontinue
FOLFOX due to sNT (23.7%) than patients with
thymine-thymine (T/T; 9.2%) or
cytosine-thymine (C/T; 10%)
variants (P<.04). Patients with
GSTP1 105V C/C also had
lower cumulative dose to onset
of grade 3 sNT, compared with
T/T or C/C patients (P=.05).
Patients carrying at least one
GSTP1 1105V C-allele (C/C or
C/T) were more likely to expe-
rience rapid onset grade 3
neurotoxicity than T/T patients,
who were more likely to tolerate
high doses (P<.03 for grade 2;
P=.083 for grade 3). These
findings require prospective vali-
dation before GSTP1 poly-
morphisms can be used to
identify oxaliplatin patients who
might benefit from neurotoxicity
prevention strategies.

TARGETED
THERAPY

VEGF inhibition
® Bevacizumah' !

EGFR inhibition
o Cetuximab™ !
* Panitumumab®
o Matuzumab®



UGTI1A1
PROMOTER
POLYMORPHISM
PREDICTS
IRINOTECAN
SIDE EFFECTS
Irnotecan is indicated as
a component of first-line
therapy in combination
with 5-FU and leucovorin
for patients with metastatic
CRGC, as well as those
whose disease has
recurred or progressed
following initial fluorouracil-
based therapy.'4 Nausea,
vomiting, and diarrhea are common adverse events
following treatment with irinotecan and can be severe.
Diarrhea occurs in about 84% of patients on irinotecan
and is observed in 2 forms: early diarrhea
accompanied by cholinergic symptoms of rhinitis,
which can be prevented or ameliorated with atropine;
and late diarrhea, which can be prolonged and,
therefore, life-threatening, and which can be treated
with loperamide and fluid replacement.™* The meta-
bolic conversion of irinotecan to the active metabolite
SN-38 is mediated by carboxylesterase enzymes and
primarily occurs in the liver. SN-38 is subsequently
conjugated predominantly by the enzyme UDP-
glucuronosyl transferase 1A1 (UGT1A1) to form a
glucuronide metabolite. UGT1A1 activity is reduced in
the 10% of North Americans with genetic polymorph-
isms that lead to reduced enzyme activity. The impact
of UGT1A1 on survival and toxicity was analyzed in a
group of CRC patients who received one of several
chemotherapeutic regimens: IFL (irinotecan/5-FU/
leucovorin), FOLFOX (oxaliplatin/s-FU/leucovorin), or
IROX (irinotecan/oxaliplatin). 1> While no association
was observed between the genotype and diarrhea,
tumor responses, time to progression, or overall sur-
vival, a strong association was noted for UGT1A1 and
grade 4 neutropenia (P=.004 for 7/7 genotype) and for
grade 3 febrile neutropenia (P=.006 for 7/7 genotype) in
IROX patients. Patients on IFL or FOLFOX who had
UGT1A1 genotypes 6/6, 6/7, or 7/7 also had
significantly more grade 4 neutropenia (P=.007).

Thus, screening for UGT1A1 promoter polymorph-
ism may be clinically useful for identifying patients at a
higher risk of developing a severe or potentially life-
threatening neutropenia or febrile neutropenia.

ADVERSE EVENT*

Hypertension requiring medication
Grade 3 or 4 bleeding event
Gastrointestinal perforation
Arterial thromboembolic event

Postoperative bleeding or
wound-healing complications

adverse event
TGrade 3 hypertension

PREDICTIVE FACTORS FOR
CAPECITABINE TOXICITY
BEING STUDIED

Capecitabine is an oral fluoropyrimidine that is
converted to 5-FU primarily in tumor tissue, and has
the advantages of ease of administration, acceptable
toxicity, and significant antineoplastic activity.
However, diarrhea and hand-foot syndrome are the
most common dose-limiting adverse events asso-
ciated with this drug.!” Mucositis, seen typically as
stomatitis, also affects many patients. While these
side effects are manageable, they could reduce the
efficacy of the therapy to the point that the dose

TABLE 2
Selected Adverse Events Associated With the
Use of Bevacizumab in the BRITE Trial'8 vs a
Pivotal IFL+bevacizumab Trial'®
BRITE TRIAL IFL+BEVACIZUMAB

*Patients may have experienced more than 1 type of bevacizumab-associated

SAEs in IFL + bevacizumab and 5-FU + bevacizumab arms (n=616)

cannot reach its full
potential. An ongoing
observational prospective
study is assessing
whether thymidylate

(N=1960) (N=402) synthase polymorphisms
16.4% 11.0%" can act as a predictor of
2.2% 3.1% toxicity to capecitabine
1.7% 1.5% chemotherapy in colon
15% 4.0% cancer treatment.'® As
1.4% 2 1%t with 5-FU, capecitabine

is prone to cause more
severe life-threatening
reactions in individuals
with DPD deficiency.
Also, a polymorphism in
the gene for methylene tetrahydrofolate reductase
(MTHFR) may also determine a patient’s risk for
capecitabine toxicity. The investigators propose to
study the effect of these two polymorphic enzymes
on capecitabine’s toxicity in adjuvant CRC patients.
They anticipate that patients with certain polymorph-
isms will have higher rates of overall toxicity, diarrhea,
neutropenia, and mucositis than those patients who
do not. The expected total enrollment is 104 CRC
patients.

REGIMENS THAT INCLUDE
TARGETED THERAPIES GIVE
MORE OPTIONS

CRC regimens that include targeted therapies may
have more tolerable safety profiles and boosted
efficacy compared with those that include only
chemotherapeutic agents, giving clinicians and their
patients more options.

BEVACIZUMAB + CHEMO REGIMENS—SAFE
AS FIRST-LINE STRATEGY
The interaction of vascular endothelial growth factor
(VEGF) with its receptors leads to endothelial cell
proliferation and new blood vessel formation in in vitro
models of angiogenesis. Bevacizumab binds VEGF
and prevents the interaction of VEGF with its receptors
on the surface of endothelial cells, resulting in reduc-
tion of microvascular growth and inhibition of
metastatic disease progression.’” Administration of
bevacizumab can result in the development of
gastrointestinal perforation; the incidence of perforation
in patients receiving bevacizumab is 2.4%.""
Bevacizumab prolongs overall survival (OS) and
progression-free survival (PFS) when added to
standard chemotherapy for patients with metastatic
CRC. BRITE is a large, community-based observa-
tional registry of such patients receiving bevacizumab
plus first-line chemotherapy. In this registry, 1960
patients were followed for up to 3 years (median 10
months), and safety data, including targeted bevaci-
zumab-associated serious adverse events (SAES),
were updated every 3 months.'8 The most
commonly used chemotherapy regimens were
FOLFOX (5-FU, leucovorin, and oxaliplatin; 56%);
FOLFIRI (5-FU, leucovorin, and irinotecan; 14%); and
IFL (irinotecan, bolus 5-FU, and leucovorin; 10%).
SAEs were reported in 12% of patients, including



gastrointestinal perforation (GIP),
postoperative bleeding/wound
healing complications, arterial
thromboembolic events (ATE), and
grade 3 or 4 bleeding, which were
compared with SAEs in a pivotal
phase 3 trial that included IFL plus
bevacizumab [Table 2].1°
Approximately 3% of patients discontinued
bevacizumab due to drug-related toxicity, most
commonly bleeding. In such patients, median time to
first event was 2.1 months for GIP, 3.5 months for
ATE, and 4.0 months for grade 3 or 4 bleeding. In
this unselected population of patients with advanced
CRC, the safety profile of bevacizumab plus various
chemotherapy regimens appears consistent with that
observed in the pivotal bevacizumab trial. Overall
discontinuation of bevacizumab due to drug-related
toxicity was uncommon, and no new bevacizumab-
associated safety issues have been identified.

TOXICITY

Diarrhea grade 3+

BEVACIZUMAB AS SECOND-LINE

THERAPY IN ADVANCED PATIENTS

While bevacizumab is added to first-line chemo-
therapy for metastatic CRC, few trials have been
conducted using the anti-angiogenesis agent as
second-line therapy. In a recent study, 16 advanced
CRC patients refractory to first-line chemotherapy —
oxaliplatin- or irinotecan-based regimens—received
the following biweekly regimen: bevacizumab 5
mg/kg infusion, irnotecan 125 mg/m? infusion plus
leucovorin 30 mg/m? and 5-FU as bolus infusions.2°
These patients had =1 metastases at various sites.
The results showed that 6 (37.5%) patients had
partial responses (PRs), 4 (25%) had stable disease
(SD), and the rest (37.5%) progressed. Time to
progression (TTP) was 6.4 months (range = 4-8), and
the median survival was 9 months (range = 5-12).
Grade 2 toxicities included epistaxis in 4 patients
(25%), anemia in 5 (31%), leukopenia in 3 (18.7%),
granulocytopenia in 2 (12.5%); 1 patient developed
jaundice due to bile-duct obstruction. Thus, the
biweekly administration of bevacizumab, irinotecan,
leucovorin, and 5-FU is acceptable as second-line
treatment in patients with metastatic CRC. The study
is ongoing, and more patients will be accrued.

CETUXIMAB + FOLFOX OR FOLFIRI—
ENHANCING FIRST-LINE CRC TREATMENT?
Cetuximab, an IgG1 monoclonal antibody, which
targets the epidermal growth factor receptor (EGFR), is
approved for second-line metastatic CRC treatment. In
a phase 3 study, treatment-naive metastatic CRC
patients were randomized to FOLFOX or FOLFIRI with
or without cetuximab, independent of EGFR status.?’
Patients received irinotecan 180 mg/m? or oxaliplatin
85 mg/m? infusions combined with leucovorin

400 mg/m? as infusion and 5-FU 400 mg/m? bolus,
then a 46- to 48-hour continuous infusion of 5-FU
2400 mg/m? every other week. The cetuximab dose
was 400 mg/m? as a loading dose, then 250 mg/m?
every week. The accrual goal was 2200 patients with
an intended primary endpoint of overall survival;
however, the study closed early due to slow accrual

Absolute neutrophil count 3+

TABLE 3

Significant Toxicities Associated With FOLFOX OR FOLFIRI, With
or Without Cetuximab as First-line Therapy in Metastatic CRC?

FOLFIRI FOLFIRI + C  FOLFOX FOLFOX + C
9 (15%) 13 (22%) 6 (10%) 8 (14%)
16 (27%) 20 (34%) 21 (36%) 21 (38%)

with 238 patients enrolled. The accrual was: FOLFIRI
(A), 61 patients; FOLFIRI + cetuximab (B), 59; FOLFOX
(©), 60; FOLFOX + cetuximab (D), 58 with an
approximate median follow-up of 12 months. The
response rate (RR = CR + PR) was: A, 34%; B, 42%;
C, 32%; D, 55%. RR was similar in the FOLFIRI and
FOLFOX arms (A+B vs C+D; 38% vs 43%, P=.44),
while cetuximab-containing arms (B+D) vs non-
cetuximab (A+C) had a superior RR (49% vs 33%,
P=.014). It is too early to tell if differences exist in PFS,
duration of response, or OS. No significant differences
in severe diarrhea or neutropenia were seen, although
the FOLFIRI and cetuximab arm resulted in the most
diarrhea [Table 3]. These findings imply that FOLFIRI
and FOLFOX are similar in efficacy for patients with
untreated metastatic CRC, and that adding cetuximab
to chemotherapy appears to increase first-line response
rates. In fact, further follow-up and analysis of prospec-
tive companion correlative studies may identify a true
cetuximalb—-chemotherapy synergism.

CETUXIMAB—PROMISING IN
IRINOTECAN-RESISTANT ADVANCED CRC
Cetuximab is a monoclonal antibody that binds
specifically to the EGFR on EGFR-expressing tumor
cells and inhibits their growth and survival.22 Severe
infusion reactions occur in about 3% of patients
receiving cetuximab, although rarely with fatal
outcome. Cetuximab is active alone and in
combination with irinotecan in metastatic CRC
patients who failed with irinotecan.2® The MABEL
study investigated cetuximab plus irinotecan in an
uncontrolled, multicenter study in patients with EGFR-
detectable metastatic CRC whose last treatment
regimen contained irinotecan.2* MABEL is to date the
largest cetuximab study published in this setting.
Primary endpoint was the PFS rate at 12 weeks
(expected rate 50% + 3%). Study treatment was
cetuximab, initial dose 400 mg/m2, weekly

250 mg/m?, plus irinotecan with dose and schedule
as prestudy: regimen A, 125 mg/m? weekly for 4 to
6 weeks; B, 180 mg/m? every 2 weeks; or C,

350 mg/m? every 3 weeks.

Week 12 PFS rates were as follows: arm A, 60%;
B, 60%; C, 63%; overall, 61%. Week 24 PFS rates
were: arm A, 29%; B, 32%; C, 39%; overall, 34%.
The current estimate of median survival, based on
717 deaths, is 9.2 months. Treatment was generally
well tolerated, with grade 3 or 4 adverse events in
more than 5% of patients, including diarrhea (20%),
acne-like rash (19%), neutropenia (9%), and asthenia
(8%). Grade 3 or 4 immune system disorders
included hypersensitivity reactions (1.5%) and hypo-
magnesemia (0.4%). Thus, the PFS rates observed in
this heavily pretreated population fully met the primary
endpoint of this study. Estimated survival time is



consistent with previously published results. MABEL
visibly confirmed the efficacy and safety of cetuximab
plus irinotecan in a wider setting than had been seen
in smaller studies.

PANITUMUMAB—WELL TOLERATED IN
TREATMENT-EXPERIENCED EGFR+ PATIENTS
Panitumumab is the first fully human monoclonal
antibody that targets the EGFR.25 EGFR is activated
when ligands such as epidermal growth factor (EGF)
bind to it and trigger signals to encourage cell
growth, anti-apoptosis, cell migration, and the pro-
duction of proangiogenic factors. Panitumumab
binds to EGFR, thereby preventing ligand-binding to
it and interfering with the signals that would other-
wise stimulate growth of the cancer cell and allow it
to survive.26

In a multicenter, phase 2 study, patients had
documentation of progressive disease (PD) during or
following adequate doses and 2 to 3 regimens of
fluoropyrimidine, irinotecan, and oxaliplatin, as well
as EGFR staining in 10% or more of evaluable
tumor cells.25 Patients were then administered pani-
tumumab every 2 weeks until PD. Tumor
assessments (modified WHO, blinded central review)
were taken periodically from weeks 8 to 48 until PD.
Study endpoints were objective response rate at
week 16, as well as throughout the study, response
duration, PFS time, survival time, and safety. In the
interim analysis, 91 enrolled patients received at
least one dose of panitumumab; 39 were evaluated.

At week 16, 3 (8%) had a PR, 8 (21%) had SD, and
19 (49%) had PD as best overall response (OR) (9
not done/unevaluable). In the safety set of 39
patients, 96% had at least one treatment-related
adverse event (24% grade 3, 1% grade 4). Integu-
ment and eye toxicities were: 96% skin, 30% nall,
8% eye, 5% hair, and 7% cheilitis. Twenty-five (27%)
had diarrhea (3 grade 3); 11 (12%) had hypomag-
nesemia (8 grade 3 or 4). One patient had a grade 3
hypersensitivity reaction considered related to
panitumumab that was treated and resolved with
the patient continuing treatment with premedication;
no further reactions occurred. In 66 patients with
both a baseline and postdose sample, no human
antihuman antibodies to panitumumab were
detected. Thus, panitumumab has antitumor activity
and is well tolerated in patients with EGFR tumor
expression levels of at least 10% who failed
standard chemotherapy.

CONCLUSIONS

Conventional chemotherapeutic agents remain
useful in treating advanced CRC. As research
continues, criteria for selecting patients who will
better tolerate these agents are being identified.

In addition, varied combinations and treatment
schedules may also improve tolerability. At the same
time, targeted therapies with improved therapeutic
index are being combined with traditional therapies
to make regimens for advanced CRC more effective
and potentially safer. m
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EVALUATION
1. How well did the activity meet the
identified Statement of Need?

conventional chemotherapies used 5. Assess the degree to which this
to treat advanced colorectal cancer activity is helpful in your practice.

. Discuss strategies to identify
patients who may intrinsically be
unable to tolerate such medications

. Describe recent studies that couple
newer targeted therapies with
conventional therapies from a
safety standpoint

6. How would you rate the objectivity,
balance, and scientific rigor of this

2. How would you rate your satisfaction activity?

with this activity?

. How does this activity rate in
comparison to other activities that you
have participated in?

Send other comments to
CME@montefiore.org

3. How well did this activity help you
meet the following objectives?
a. ldentify many of the dose-limiting

toxicities associated with 4. Evaluate whether the activity was free

from commercial bias.

Anti-angiogenic Therapy in Oncology
POSTTEST

1. Which of the following agents has not
yet been approved in the United States
for treatment of advanced CRC?

A. Capecitabine
B. Panitumumab
C. Irinotecan

C. The capacity of the ice to give the
patient an activity on which to focus
during infusion

D. All of the above

. What is the dose-limiting toxicity of

7. In an analysis of the BRITE registry, in
which CRC patients on various
5-FU-based regimens were also given
bevacizumab, which was the most
commonly observed side effect?

A. Arterial thromboembolic event

D. Bevacizumab oxaliplatin? B. Gastrointestinal perforation
A. Neutropenia C. Grade 3 or 4 bleeding event
. Which of the following statements is B. Nausea D. Hypertension requiring medication

true about 5-FU administration?

A. More severe hematologic toxicities
are seen with bolus administration
than continuous infusion (Cl)

B. More hand-foot syndrome is seen

C. Neuropathy
D. Nephrotic syndrome

. Which of the following is not true about

the early form of diarrhea observed

. In the study that assessed FOLFIRI and
FOLFOX, with or without cetuximab,
which treatment arm resulted in the
most diarrhea?

with bolus administration than Cl with irinotecan therapy? A. FOLFIRI
C. Bolus administration improves the A. About 84% of patients on irinotecan B. FOLFIRI plus cetuximab
therapeutic index for 5-FU in are affected C. FOLFOX

advanced CRC patients
D. No clinical differences exist between
bolus and Cl administration of 5-FU

. The rationale for using oral cryotherapy
to reduce the incidence and severity of
5-FU-induced stomatitis is based on:
A. The ability of the ice to numb the

nerves in the oral mucosa

B. It is accompanied by cholinergic
symptoms of rhinitis

C. It can be prevented or ameliorated
with atropine

D. It should be treated with loperamide

. In a study that assessed the use of

bevacizumab as second-line therapy in
metastatic CRC, the agent was given:

D. FOLFOX plus cetuximab

. Cetuximab is active alone and in
combination with irinotecan in
metastatic CRC patients who failed
irinotecan.

A. True
B. False

B. Local vasoconstriction that reduces A. Biweekly 10. Panitumumab is the first fully human
blood, and therefore, drug flow to B. Twice weekly monoclonal antibody that targets:
the tissues C. Bimonthly A. VEGFR

D. Weekly B. EGFR
C. PDGFR

D. Raf and Kit signaling
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