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Use of Bevacuzumab in
Advanced Colorectal Cancer
Gl Practice Guideline

1.0 Background

1.1 Biology

Cancers require the ingrowth of new blood vesddlely are to grow beyond 1-2
mm, the diffusion limits of oxygen and glucose. 3 process known as
angiogenesis is therefore a therapeutic opportuAitgiogenesis is mediated by
several vascular growth factors, particularly ‘wélac-endothelial growth factor’,
or VEGF, released by cancer cells. VEGF bindggtHic receptors on
endothelial cells, and induces directional growithew blood vessels, from
existing blood vessels to the tumor deposits, abbngncentration gradient.
Although these vessels are able to supply bloddgagrowing tumor cells, they
are structurally abnormal and ‘leaky’, and pronéleeding and thrombosis.

Original therapeutic concepts involved disablemsaroval or reduction of these
blood vessels. However, recently the concept halved that if the tissue turgor
in the tumor interstitium could be reduced, by @dg the ‘leakiness’ of the
endothelial layer, then deliver of any coadministecytotoxic drugs might be
improved. It is now believed that this could bermportant mechanism of action
of some anti-angiogenic agents.

Irrespective of the precise therapeutic mechaniimsangiogenic pathways have
been an intense focus of drug discovery, with sdvesw agents successfully
developed in diverse indications. One of the fivas bevacizumab, a
recombinant humanized monoclonal antibody to VE@ich bind and
sequesters VEGF, rendering it essentially unavailfds interacting with its
receptor(s). Bevacizumab has been, and is, thesudij many clinical trials, and
has shown activity in advanced colorectal cancewaell as in other major and
minor cancer types. Bevacizumab was approved bjtiH€anada’s TPD branch
in September 200fr use in advanced colorectal cancer. Bevacizuexalbits
little activity as a single agent, and data suppsmise only in the context of
chemotherapy.
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1.2

Clinical Trials in Advanced Colorectal Canagfficacy

The benefit of adding bevacizumab to chemotheragyldeen established in two

randomized phase Il studies and two randomizedephiastudies:

Table 1. Randominzed trials of bevacizumab in advan

ced colorectal cancer.

Author
(reference)

Treatment
allocated

Evaluable
patients

Median
survival
(months)

1-year

overall

survival
(%)

Median
progression-
free survival

(months)

Tumour
response
(%)

Hurwitz et al.
(9,15)

IFL
IFL/BV
5-FU/FA/BV

411
402
110

15.3*
20.3*
18.3

63.4
74.3
688

6.2*
10.6*
8.8

35*
45*
40

Giantonio et al
(10)

FOLFOX4
FOLFOX4/BV

289
290

10.7*
12.5*

448t
578%

5.5*
7.4*

9%
22%

Kabbinavar et al
(11)

5-FU/ FA
5-FU/ FA/ BV

36
68

13.8
18.0f

NR

5.2
7.4%

17
32t

Kabbinavar et al
(12)

5-FU/ FA
5-FU/ FA/ BV

105
104

12.9
16.6

53§
638

5.5*%
9.2*

15
26

Notes: 5-FU, 5-fluorouracil; BV, bevacizumab; FA, folinic acid; FOLFOX4, infusional 5-FU, bolus
FA, oxaliplatin, IFL, bolus 5-FU/FA/CPT-11; NR, not reported. See Table 3 for drug regimen details.
*Data is statistically significant (p<0.05) compared to control. See text for details.

tPooled results of two bevacizumab arms (low-dose, 5 mg/kg and high-dose, 10 mg/kg) presented.
fData available from online presentation ASCO 2005.

§Estimated from Kaplan-Meier survival curves.

(Welch S et al. The role of Bevacizumab (Avastiné¥inbined with chemotherapy in the
treatment of patients with advanced colorectal ean& Clinical Practice Guideline.
Program in Evidence-based Case (PEBC), Cancer@aerio (CCO). Developed by the
Gastrointestinal Cancer Disease Site Group, Deceirthe2005)

The key evidence is provided by the two large ramded phase Il trials.
Bevacizumab 5 mg.kg g2 weekly was added to bolugilihotecan, 5FU,
leucovorin), and compared to IFL alone, in thetfirge setting. All efficacy
parameters improved to an extent that was botlsttally and clinically
worthwhile: overall survival (20.3 vs 15.6 m, p=0003), progression free
survival (10.6 vs 6.2 m, p<0.00001) and objectesgponse (45% vs 35%,
p=0.0029). (Ref: Hurwitz et al. NEJM 2004; 305333 Adverse event profile
will be discussed below.

Bevacizumab 10 mg/kg g2 weekly was added to FOLFECXd compared to
FOLFOX-4 alone, in the second line setting. Mediarvival improved from 10.7
to 12.5 m (p=0.0018) and PFS from 4.8 to 7.2 m (@8@1). Response rates
improved from 9.2% to 21.8% (p<0.0001).
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Two additional randomized phase Il studies (Tablprdvided strong evidence
that bevacizumab improved survival and PFS, subathnin patients treated
with 5FU + leucovorin (but without irinotecan oratdiplatin).

The results of another study, NO16966 were predaatt&SMO 2006. This study
compared XELOX vs FOLFOX, with or without bevacizaio in a 2 x 2 design
in the first line. This study showed that, for PRELOX was as efficacious as
FOLFOX-4, and the addition of bevacizumab redubedrisk of progression (9.4
m vs 8.0 m, p=0.0003, Hazard ratio 0.83). Thid tnaolved over 2000 patients.
However in a subgroup analysis, bevacizumab imgrélre PFS more with
XELOX (9.3 mvs 7.4 m, p=0.0076) than with FOLFOX4 vs 8.6 m,
p=0.1871). The doses were as follows: XELOX (capbaie 1000 mg/fbid x

14 days; oxaliplatin 130 mg/nbevacizumab 7.5 mg/kg) g3 weekly; and
FOLFOX-4 (standard doses + bevacizumab 5 mg/kgyegkly. The side effect
burden from bevacizumab was minimal (Gl perforatid®vs 0.3%; grade 3/4
arterial thromboembolic events 1.7% vs 1.0%; gi@deproteinuria 0.6% on
bevacizumab). The full side effect profile is neagable; also, survival data is
not available yet.

Therefore, data exists in support of the additibhevacizumab to FOLFOX,
XELOX, IFL, and 5FU-LV in the first line settingnd FOLFOX in the second

line setting. There is no setting in advanced ealtal cancer in which
bevacizumab has been shown ineffective. No dattsefar bevacizumab +
FOLFIRI. It is reasonable however, to support ttdion of bevacizumab in all
situations in advanced colorectal cancer, in appagppatients, in which
chemotherapy with fluoropyrmidines is admininstensih or without the

addition of irinotecan and oxaliplatin. It is nobposed that bevacizumab be used
in any adjuvant setting outside of a clinical taalthis time.

1.3 Adverse Events

Bevacizumab has a well documented and novel sgtlefeffects. These
influence eligibility (vide infra) and require maaring and specific management.
Generally, these are mild-moderate but can occalyolbe serious and even
lethal. The following is a representative table:
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Table 2. Adverse events reports in randomized trial s of bevacizumab in advanced colorectal cancer.

Hurwitz (3) Giantonio (10) Kabbinavar (11) t Kabbinavar (12) T
IFL IFL+BV | FOLFOX4 | FOLFOX4+BV | 5FU/FA | 5FU/FA/BV | 5FU/FA/BV | 5FU/FA | 5FU/FA/BV
(n=397) | (n=393) | (n=289) (n=290) (n=35) 5 mg/kg 10 mg/kg (n=104) (n=100)
(n=35) (n=32)
All grade 11I/IV 74% 65%* NR NR 64% 74% 78% 71% 87%
toxicity
60-day all- 5% 3% 4% 6% NR NR NR 14% 5%
cause
mortality
Leukopenia
Grade IIl/IV 31% 37% NR NR 3% 6% 3% 7% 6%
Diarrhea
Grade IIl/IV 25% 32% NR NR 37% 29% 31% 40% 39%
Neuropathy
Grade IlI/IV NR NR 8% 18% NR NR NR NR NR
Hypertension
Any 8% 22%* NR NR 3% 11% 28% 6% 32%
Grade IlI/IV 2% 11%* 2% 6%* 0% 9% 25% 3% 16%
Thrombosis
Any 16% 19% NR NR 9% 25% 13% 18% 18%
Grade IlI/IV NR NR 2.5% 3% 3% 14% 6% NR NR
Hemorrhage 3% 3% <1% 3%* 0% 0% 9% 3% 5%
Grade IlI/IV
Proteinuria
Any 22% 27% NR NR 11% 23% 28% 19% 38%
Grade IlI/IV <1% <1% 0 1% NR NR NR 0 1%
Gl perforation 0 1.5% 0 1% NR NR NR 0 2%

Notes: 5FU=5fluorouracil, FA=folinic acid, IFL=bolus 5-FU/FA+ irinotecan. FOLFOX4=infusional 5-FU, bolus FA + oxaliplatin,
BV=bevacizumab (see Table 3 for regimen details). NR=not reported.

*Denotes p<0.05 in comparison to control group.

TDescription of statistical significance not published.

(Welch S et al. ibid)

The product monograph alerts patients and physidaa range of side effects,
some common, some less common. Common side eifetisle diarrhea,
vomiting, and leucopenia which may simply reflda taissociated chemotherapy,
but which might also be slightly increased by béxamab. Bevacizumab-
specific side effects include hypertension, prataay thromboembolic events,
hemorrhage and gastrointestinal perforation. Gradesypertension can be
expected in about 10-15% of patients, and prot&riatmost always grades 1/2)
in an extra 20%. Hypertension does require treatntled proteinuria rarely
requires cessation of bevacizumab and does no¢ dang-term kidney damage.
Major hemorrhage is rare (1-2%) but mild epistaxisommon (an extra 5-30%).
The extra risk of venous thromboembolism seems|diaahrterial
thromboembolic events do seem to occur at a sontdvigiger rate on
bevacizumab (~2-5% extra); age >65 years may lskdactor. Gastrointestinal
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2.0
2.1

2.2

2.3

perforation occurs with a small but increased iaenk (about 1.5%) and may be
fatal; pre-disposing features seem to include turaoraining in the Gl tract, and
other causes of abdominal inflammation. The inct@enf delayed wound healing
seems negligible but this may relate to exclusiopatients with recent surgery
from the trials.

Health Canada October 24,2006 updated Safety I@fibom Rare cases of
hypertensive encephalopathy have been reportedtiiv@hould be permanently
discontinued in patients who develop hypertensnaephalopathy. There have
been reports of patients treated with Avastin dgvely Reversible Posterior
Leukoencephalopathy Syndrome (RPLS), which careptesith seizures,
headache, altered mental status, visual disturbancertical blindness, with or
without associated hypertension. RPLS may be rélens recognized and
treated promptly. In patients developing RPLS, ttresnt of specific symptoms,
including control of hypertension, if present,geommended along with
discontinuation of Avastin. For further detailsivis
www.rochecanada.com/pdf/avastinHPE.pdf

Management of side effects see (Section 4.0)

ELIGIBILITY AT THE LRCP

Inclusion Criteria

» advanced colorectal cancer

* suitable for fluoropyrimidine based chemotherapih or without oxaliplatin
and irinotecan

« first or >first line chemotherapy

Exclusion Critieria

* known hypersensitivity to any components of b&amab such as Chinese
hamster ovary cell products or recombinant humamuananized antibodies

» pregnant or lactating females (urine test cordiion required)

pediatric patients

within 28 days after major surgery, or until tegical wound is fully healed

untreated central nervous system (CNS) metasthss@s metastases

uncontrolled hypertension, >150/100

» “advanced” atherosclerotic disease

Caution

* history of arterial thromboembolic events or a§® is associated with an
increased risk of arterial thromboembolic eventsrdutherapy.

* prior or recent arterial thromboembolic events

« fully anticoagulated patients
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3.0

3.1

3.2
3.3

3.4

3.5

4.0

4.1

e tumor still in situ

 congestive heart failure; prior anthrracyclinpesure and/or prior radiation to
the chest increase risk for developing CHF.

 any other risk factor for Gl perforation, eg.iaetulceration, diverticulitis, etc.

* patients with a history of hypertension may baateased risk for the
development of proteinuria.

» Safety and efficacy has not been studied in pegiwith hepatic impairment.

» Safety and efficacy has not been studied in heivapaired patients.

TREATMENT
REGIMENS SUPPORTED AT THE LRCP

FOLFIRI + bevacizumab 5 mg/kg g2 weekly
(Standard doses of FOLFIRI) Reference: CanadiaduetdMonograph.

FOLFOX — 4 modified + bevacizumab 5/g/kg g2 kigd®' Line Therapy

FOLFOX-4 modified + bevacizumab 10 mg/kg g2 kige"™ Line Therapy
Standard doses of FOLFOX-4m reference: Giantonietil. High-dose
bevacizumab in combination with FOLFOX4 improvesal in patients with
previously treated advanced colorectal candResults from the Eastern
Cooperative Oncology Group (ECOG) study E3200. 28880 Gastrointestinal
Cancers Syposium; Abstract 169a.

XELOX + Bevacizumab 7.5 mg/kg, g3 weekly. (atatled Capox +
Bevacizumab) Standard doses of XELOX. referencehister HS et al. Safety
and Efficacy of bevacizumab (Bev) when added tdipbedin/fluoropyrimidine
(O/F) regimens as first-line treatment of metastilorectal cancer (NMCRC):
TREE 1&2 Studies. J Clin Oncol 2005; 23 (16 Supfbstract 3515.

Capecitabine + bevacizumab 7.5 mg/kg g3 weekly.
Capecitabine dose 1000 md/bid.

MANAGEMENT

The particular toxicities of bevacizumab requiremtion to be paid to eligibility,
informed consent, monitoring, treatment and dogesamient/discontinuation.

Eligibility

The above studies have generally been designedcthode patients perceived to
be at higher than average risk for the specifie siffiects of bevacizumab.
Therefore, they have excluded patients with pooolytrolled hypertension (eg.
>150/100), with significant proteinuria (>500 mgi24with a history of
thromboembolic or hemorrhagic events, or on futl@agulation or on

antiplatelet drugs (ASA325 mg excepted). Also, patients with open wounds o
within 28 days of surgery have been excluded.
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4.2

4.3

4.4
44.1

4.4.2

Although LRCP physicians should be free to exerclsecal judgment to make
exceptions, they should be aware that the genarallyageable toxicity profile
reported in these studies applies to a selectedlgiogn. Any exceptions should
be managed with caution.

Informed Consent

It is not our practice to provide detailed risk/b&ninformation, in writing, to
patients going on standard care, off a clinical ttHowever, LRCP physicians
should discuss the risks of bevacizumab so tha&tmatare made fully aware. On
the other hand, these risks should not be unnetlgsseer-stated, especially to
those at average risk. Likewise nurses should m@tighly familiar with the risk
profile and monitoring policies. Patients shouldpleticularly counseled about
the significance of abdominal pain as a possibt®@mpaniment of Gl
perforation, and the need for urgent medical exadoaand also to promptly
report any features of arterial or venous thromboaio events (eg. stroke,
suspected myocardial ischemia, deep vein thrompasigossible pulmonary
embolus), and/or significant hemorrhage. Patiemisilsl also be aware that the
usual side effects of chemotherapy might be morerseon bevacizumab,
although there is currently some uncertainty altloist Females of childbearing
potential must be counseled that bevacizumab méwgbdy teratogenic.

Monitoring

Patients should be seen at clinic according tatiual schedule of the
accompanying chemotherapy regimen. Additionatyvisan be arranged if
necessary. At these visits, the usual evaluatibosald occur, but blood pressure
and proteinuria (dipstick) should also be routiregessed. In patient who go
directly to the chemotherapy suite for alternateley, the BP and dipstick for
proteinuria should be assessed there prior toneatand the responsible
physician informed if the BP is >150/100 and/oréhis proteinuria >1+.

In the event there is particular concern abouttepi then arrangements should
be made for the family doctor to assess BP andfiepmuria more frequently.

Management of Toxicity

Venous thrombosis

If superficial, continue bevacizumab.

If grades 3 or 4 DVT, hold for 2 weeks; restart dgzumab after 2 weeks if
therapeutic dose anticoagulation is stabilizedpifjrade 3 or 4 hemorrhage has
occurred, and if the tumor does not appear to abwany major vessel.

Arterial thromboembolism
Discontinue bevacizumab.
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4.4.3 Proteinuria (first occurrence)

<2+: Continue bevacizumab as planned.

2+ or 3+: Administer as planned, but collect 24+haune. If<2 G/24h, proceed

as scheduled; if >2 G/24h omit and repeat nextegyd#lay bevacizumab until

proteinuria<2 G/24h.

Nephrotic syndrome: Permanently discontinue bevacab.

1+ or 2+: Continue as planned.

3+: Administer as planned but then collect 24hewrih=2 G/24h,
delay until <2 F/24h; if <2 G/24h, proceed with beizumab.

Nephraotic: Permanently discontinue bevacizumab.

4.4.4 Infusion Reaction
There has been no reported increased incidendesofftit occurs, it should be
managed in the standard way. There is no datadrakenge, and so clinical
judgment should be employed.

4.4.5 Hypertension Monitoring and recommendati¢Reference:BC Cancer
Guidelines)

1. Acute hypertension during bevacizumab infusiouring the first three cycles
of bevacizumab, blood pressure should be checkiedebgeatment, midway
during treatment and at the end of treatment.

« If acute hypertension (increase by >20mmHG dlasto >160/100 if
previously within normal limits) occurs during be&vaumab infusion, stop
bevacizumab and resume at a slower rate if bloegspire returns to the
pretreatment range within one hour.

* If blood pressure does not return to baselindiwibne hour, bevacizumab
should be held. Subsequent infusion of bevacizushalild be given at a
slower rate (2-3 hours).

» Acute hypertension that is symptomatic (e.g. bngbeadaches or change
in level of consciousness) or grade 3 hypertengterii80/110) that does
not improve after one hour of stopping bevacizumsan urgent situation
requiring treatment. If the pulse rate is >65, talm# may be given; if the
pulse rate is <65, hydralazine may be used. Catguitwith a cardiologist
or emergency room physician is recommended forcadabout therapy and
monitoring.
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2. Hypertension during course of treatment withdm&umab. Patients treated
with bevacizumab should have their blood presswritored every 2-3 weeks
while on therapy.

Hypertension Systolic Diastolic
Grade 1 (mild) 140-159 90-99
Grade 2 (moderate) 160-179 100-109
Grade 3 (severe) >=180 >=110

» Grade 2: Stop bevacizumab temporarily and staitamtihypertensive
mediation. (SEE Appendix 1) If hypertension is coli¢d with blood pressure
returning to pretreatment level or <160/100, rediavacizumab and continue
to monitor blood pressure.

» Grade 3: Bevacizumab therapy should be interdupteil adequate control is
achieved by antihypertensive medications. If hygresiton is uncontrolled after
one month, bevacizumab therapy should be discaedinu

» Hypertensive crisis: Discontinue bevacizumab.
4.5 Discontinuation of Bevacizumab

Bevacizumab should be discontinued permanentllgarfollowing events:

» Gl perforation

Major arterial thromboembolic event

Uncontrollable hypertension

Pregnancy

Major bleeding event unless there is good reésdrelieve it will not re-occur
* Major infusion reaction

» Development of brain metastases

* Financial hardship

Bevacizumab should be temporarily discontinuedeevent of:

* DVT

* Surgery

* There is a need to institute anticoagulationdpgr(eg. atrial fibrillation)

4.6 Bevacizumab Dose Adjustments

In the E3200 ECOG study of FOLFGXbevacizumab 10 mg/kg, dose reductions
to 5 mg/kg were allowed for: hypertension, bleedcing thrombosis afgrade 2;
proteinuria of >2 G/24h that resolved to 500 mg/2Hd liver function
abnormalities# grade3) that resolved fgrade 1. These dose reductions
occurred in 55.8% of patients on the FOLFOX + beanab arm. Overall

survival and PFS were recently reported as notgoeampromised (Giantonio BJ
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5.2

et al. J Clin Oncol 2006 ASCO Annual Meeting Pratiegs (Post Meeting
Edition) 24 (185), June 20 suppl: 3538).

Note these reductions were ALLOWED, but appareNtyT MANDATED. It
should be noted that both PFS and overall survikse numerically but not
significantly better in those who did have doseustins.

It seems, therefore, that, in the event of moddmatieities, a dose reduction from
10 mg/kg to 5 mg/kg is a reasonable policy. Inmams using other doses of
bevacizumab (eg. 7.5 mg/kg or 5 mg/kg), clinicalgment should be employed
but dose reduction should be available as one fpdiothe management of mild-
moderate side effects.

Dose reduction might also be considered in the tevigimancial hardship.

LOGISTICS
Administration

The initial bevacizumab dose should be administexent 90 minutes as an IV
infusion. If well tolerated, the second should beeg over 60 minutes. If this is
also well tolerated, all subsequent administratsinsuld be over 30 minutes.
(Reference: Canadian Product Monograph)

Observe for fever, chills, rash pruritis, urticani@angioedema and stop infusion
and contact the physician if any of these occudusion reactions should be
treated according to severity. If the bevacizunmdbsion is restarted then it
should be given at an initial rate of 60 minutesooger.

Bevacizumab should not be administered as an I pudolus.

Initial dose is to be administered following cheherapy. All subsequent doses
can be given before or after chemotherapy. (Avdataduct Monograph, Sept
2005)

Based on BC Cancer Protocols, avastin is givenreé&fbU pump infusion in
Folfiri and Folfox and after oxaliplatin in Xelox#pox). The line must be flushed
before and after bevacizumab infusions, as it cabeaiven with dextrose or
glucose solutions.

Preparation

Avastin is available as a single use, preservdite® clear glass vials with butyl
rubber stopper containing 25mg/mL as either a 1@@my vial or 400mg/16mL
vial. It should be prepared by a healthcare pradess using aseptic technique.
Withdraw the necessary amount for the dose andeditua total volume of
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6.0

7.0

100mL of sterile pyrogen free 0.9% sodium chloridleannot be administered
with dextrose or glucose solutions.
Unused vials are stored at 2-8 degrees C. Protaut light.

IMPACT

Estimates for the use of Bevacizumab can be draswn &ctual data for 2005-06
as shown below. It is anticipated that approxinyadé€l% of such patients will
become, or present as, metastatic, and in a statdysituation one could expect
this to be the proportion of patients who couldHered this drug. Since very
few of the PUKs would likely be candidates, we doassume about (543 x 0.4)
200+ patients of whom perhaps 5% could afford eelthird party insurance for
the drug. The impact, therefore, is unlikely tonbere than 10-20 patients per
year, outside of clinical trials, until third paitysurers, and patterns of their
utilization, take on a larger role.

New
Cases to
Site Sub-Group Centre in
Site (based on ICD10 Report |Seen by | Seen by | Seen by | Seen by
Group codes) Period RAD SYS SUR PO
Small Intestine 37 2 37 1 0
Colon 311 59 281 30 0
Rectosigmoid Junction 16 10 14 4 0
Rectum, Anus 179 160 149 21 1
Primary Unknown 105 55 71 38 0
sum 648 286 550 94 1

Given as a g 2 weekly schedule, over thirty minagsinistration time, and
continuing for 20 months, at most this amounts40 Bours of administration per
year (20 pts x 0.5 hours x 24 infusions), or 30retlays, at what appears to be an
over-estimate in the assumptions. This would bgedfby the administration fee
of $250 per session, or $60,000.

COSTS AND ACQUISITION PROCESS

The cost is $5.00/mg. 100mg vial - $500.00, 400r$8000.00.
Acquisition cost depends on patient’s private dolam. They will need to verify
with their plan if the drug is covered. DIN # 02®B4.
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