Jame Abraham, MD, Section Editor
West Virginia University, Morgantown, WV

Community Translations
S

Panitumumab in metastatic colorectal cancer

The first fully human monoclonal antibody for chemotherapy-refractory disease

What’s new, what’s important

Panitumumab (Vectibix) is the first fully human monoclonal antibody approved for use in cancer. It differs from cetux-
imab (Erbitux), which is a chimeric mouse/human monoclonal antibody that binds to the extracellular domain of the epi-
dermal growth factor receptor (EGFR). Panitumumab blocks both epidermal growth factor (by binding to the EGFR) and
tumor growth factor-alpha (TGF-o) from binding to the extracellular domain of EGFR.

The drug is currently approved by the US Food and Drug Administration for the treatment of EGFR-expressing meta-
static colorectal carcinoma with disease progression on or following treatment with fluoropyrimidine, oxaliplatin (Eloxa-
tin), and irinotecan (Camptosar) regimens. Patients enrolled on the clinical trial that led to panitumumab’s approval had
EGFR-expressing tumors that were documented by immunohistochemistry (Dako EGFR pharmDx®).

The side effects of this drug are principally dermatologic reactions and diarrhea. These side effects are similar to those
observed with other agents that target the EGFR. Infusion reactions are uncommon with panitumumab.

Panitumumab is a valuable addition to the treatment of colorectal cancers that are refractory to standard cytotoxic chemo-
therapy. Studies are progressing with panitumumab in combination with novel chemotherapy regimens and in other tumor types.
There is no direct comparison between panitumumab and cetuximab in clinical setting, but some of the pre<linical evidence sug-
gests that panitumumab may be more potent than cefuximab. But clinical trials are needed to confirm this finding.

anitumumab (Vectibix) is a

fully human immunoglobulin

G2 monoclonal antibody di-

rected against the extracellu-
lar domain of the epidermal growth fac-
tor receptor (EGFR). It is the first such
monoclonal antibody to be approved for
use in cancer treatment. Human mono-
clonal antibodies are expected to result
in reduced immunogenic reactions (in-
cluding systemic reactions and develop-
ment of antimonoclonal antibody anti-
bodies) compared with prior generations
of humanized or chimeric monoclonal
antibodies, such as cetuximab (Erbitux)
or bevacizumab (Avastin).

Thus far, it appears that no human
antihuman antibodies have occurred
in patients treated with panitumum-
ab.! In comparison, human antichime-
ric antibodies are observed in a small
proportion of patients (~3%) treat-
ed with cetuximab, which contains a
high percentage (34%) of mouse pro-
teins. Allergic reactions appear to oc-
cur in < 1% of patients receiving pani-
tumumab, and few infusion reactions
have been reported to date. It appears
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that no pretreatment with an antihis-
tamine or corticosteroid is necessary.

Pivotal phase Il evidence

Panitumumab currently is indicated
for the treatment of EGFR-expressing
metastatic colorectal cancer (mCRC)
with disease progression on or following
fluoropyrimidine-, oxaliplatin (Eloxa-
tin)-, and irinotecan (Camptosar)-con-
taining regimens. In the pivotal phase
11T trial resulting in US Food and Drug
Administration approval for use of pa-
nitumumab in this setting, a dose of 6
mg/kg every 2 weeks was compared
with best supportive care in 463 pa-
tients in whom standard chemotherapy
had failed. Panitumumab treatment was
associated with a highly significant im-
provement in the primary endpoint of
progression-free survival (PFS), reduc-
ing the risk of disease progression or
death by 46% (P < 0.000000001).1-3

The benefit of panitumumab in im-
proving PFS was evident in all patient
subsets. The overall response rate was
8%, with a median time to response of
8 weeks and a median duration of re-

— Jame Abraham, MD
Section Editor

sponse of 17 weeks. Among the 174 pa-
tients in the best supportive care group
who were crossed over (per protocol) to
panitumumab salvage therapy, the over-
all response rate was 10%, with 32% of
the patients having stable disease. In-
terim analysis of the study data did not
indicate an overall survival benefit with
panitumumab; however, an analysis ex-
cluding those patients in the best sup-
portive care arm who responded to
crossover panitumumab salvage therapy
showed a trend toward improved sur-
vival in the panitumumab arm (hazard
ratio, 0.78).

The major toxicity of panitumum-
ab observed in the trial was skin tox-
icity, usually occurring as acneiform
dermatitis similar to that seen with ce-
tuximab therapy; other skin reactions
included erythema, pruritus, and paro-
nychia. Skin toxicity was observed in
90% of panitumumab recipients in the
trial, with grade 3 or 4 toxicity occur-
ring in 14%.

Summarized by Matt Stenger, MS; reviewed

by Amol N. Rakkar, MD, Palo Verde Hema-
tology/Oncology, Glendale, AZ.
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TABLE 1

Efficacy and toxicity of panitumumab plus IFL or FOLFIRI as firstline treatment in

metastatic colorectal cancer

Panitumumab

Panitumumab

Parameter +IFL(n = 19) + FOLFIRI (n = 24)
Efficacy, n (%)
Objective response 9 (47%) 8 (33%)
Comeplete response 0 (0%) 0 (0%)
Partial response 9 (47%) 8 (33%)
Stable disease 5 (26%) 11 (46%)
Progressive disease 1 (5%) 3 (13%)
No assessment 4 (22%) 2 (8%)
Median (95% Cl) PFS, months* 5.6(4.4,8.3) 10.9 (6.0, )
Median (95% Cl) survival, months* 16.8 (13.7, ) —t

Maijor toxicities, n (%)

Diarrhea, grade 3/4

10 (53%)/1 (5%)

6 (25%)/0 (0%)

Skin toxicity
Any grade 19 (100%) 24 (100%)
Grade 3 3 (16%) 4 (17%)
Hypokalemia, grade 3 3 (16%) 0 (0%)
Fatigue, grade 3 2 (11%) 0 (0%)
Nausea, grade 3 1 (5%) 0 (0%)
Hypomagnesemia, grade 4 1 (5%) 1 (4%)

IFL = 5-fluorouracil (5-FU), leucovorin, and irinotecan; FOLFIRI = folinic acid, 5-FU, and irinotecan; Cl = confidence interval;

PFS = progression-free survival; — = not estimable

* Kaplan-Meier estimate T At the time of this analysis, 23 of 24 patients remained alive.

Adapted from Hecht et al*

Current studies

In a phase II trial,* 19 patients with
mCRC and EGFR expression in 2
10% of tumor cells received panitu-
mumab (2.5 mg/kg weekly via a 1-hour
infusion) in combination with 5-fluo-
rouracil (5-FU), leucovorin (LV), and
irinotecan (IFL regimen). Owing to
IFL toxicity, the protocol was amend-
ed to substitute folinic acid, 5-FU, and
irinotecan (FOLFIRI) for IFL; in all,
24 patients were treated with panitu-
mumab plus FOLFIRI. The primary
objective of the study was to assess the
incidence of grade 3 or 4 diarrhea with
panitumumab in combination with
chemotherapy. Major findings are sum-
marized in Table 1. Grade 3 or 4 diar-
rhea was more common with IFL than
with FOLFIRI. Skin toxicity occurred
in all patients, with no grade 4 skin tox-
icity being observed. Grade 3 hypokale-

mia, fatigue, and nausea were seen with

122 COMMUNITY ONCOLOGY m March 2007

IFL but not with FOLFIRI, and grade
4 hypomagnesemia occurred in one pa-
tient in each part of the study. No severe
infusion reactions and no formation of
human antihuman antibodies were ob-
served in any patient.

An objective response (all partial)
occurred in 47% of patients receiving
panitumumab plus IFL and 33% of
those treated with panitumumab plus
FOLFIRI; stable disease was observed
in 26% and 46% of patients, respective-
ly. These findings suggest that combin-
ing panitumumab with FOLFIRI is
well tolerated and active in the first-line
treatment of mCRC and that the regi-
men should be evaluated in a larger trial.

FOLFOX (5-FU/LV/oxali-
platin) plus bevacizumab has re-
cently become the most commonly
used regimen for first-line treat-
ment of mCRC. The randomized
phase III Panitumumab Advanced

Colorectal ~ Cancer  Evaluation
(PACCE) trial is examining the ad-
dition of panitumumab to FOL-
FOX/bevacizumab as first-line treat-
ment in a target population of 800
patients.” A second part of this trial
is examining the addition of panitu-
mumab to FOLFIRI/bevacizumab
as first-line treatment in a planned
population of 200 patients. The pri-
mary endpoint is PFS in the part of
the trial studying FOLFOX/bevaci-
zumab with or without panitumum-
ab. Preliminary data from the PAC-
CE trial are expected in the near
future.

Finally, a phase Ib trial is under
way evaluating various combinations
of panitumumab with AMG 706, a
novel tyrosine kinase inhibitor target-
ing the vascular endothelial growth
factor, platelet-derived growth factor,
and Kit receptor, and FOLFOX or
FOLFIRI in patients with mCRC.°
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A welcome addition to the therapeutic
armamentarium against colorectal cancer

Amol N. Rakkar, MD | Palo Verde Hematology/Oncology, Glendale, AZ

olorectal cancer continues

to be a major public health

problem. It is the third

most common cancer in
both men and women, comprising 10%
of the 710,040 newly diagnosed cancers
in men and 11% of the 662,870 new
cancers in women. From 15%-25% of
patients have metastatic disease at diag-
nosis, and up to 50% of all patients will
eventually develop metastatic disease. If
the disease is localized to the bowel mu-
cosa, it is usually curable, with a 93% 5-
year survival rate. In patients with wide-
spread metastatic disease, however, the
5-year survival rate is only 8%.!

For decades, effective treatment
for metastatic colorectal cancer
(mCRC) was limited to 5-fluoroura-
cil (5-FU). The best results with this
agent in combination with leucovorin
(LV) demonstrated a response rate of
23% with a median survival of 10-12
months.?

The past decade has witnessed the
development of many new agents for
the treatment of colorectal cancer.
Newer chemotherapeutic agents in-
clude irinotecan (Camptosar) and ox-
aliplatin (Eloxatin). These agents have
significant antitumor activity, and their
use has already led to improvement in
the median survival time for patients
with mCRC. The addition of irinote-
can to 5-FU/LV produces a significant
improvement in overall survival, from
14.1 months to 17.4 months, and an
increase in response rate from 22% to
35%.% The addition of oxaliplatin to
5-FU/LV resulted in improvement of
the response rate from 22% to 50% and
prolongation of progression-free sur-
vival from 6 months to 8.2 months.*
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Sequential use of regimens contain-
ing irinotecan and 5-FU/LV and regi-
mens containing 5-FU/LV/irinotecan
and 5-FU/LV/oxaliplatin resulted in
further improvement of the median
survival to 20 months.’

Targeted agents in mCRC

Further improvement in the surviv-
al for patients with mCRC is expect-
ed to come from the development of
targeted biologic agents. These agents
are designed specifically to inhibit the
biochemical processes involved in car-
cinogenesis. At present, three such
agents are approved by the US Food
and Drug Administration (FDA) for
use in mCRC, either alone or in com-
bination with chemotherapy. These
agents include bevacizumab (Avastin),
which binds and inhibits the vascular
endothelial growth factor (VEGEF),
and two other agents, cetuximab (Er-
bitux) and panitumumab (Vectibix),
which target the epidermal growth
factor receptor (EGFR) on the surface
of colorectal cancer cells.

Largely on the showing of a sig-
nificant improvement in survival,
from 15.6 months to 20.3 months,
among mCRC patients treated with
bevacizumab in addition to irinotecan
and bolus 5-FU/LV (IFL regimen),®
bevacizumab was approved for use
in combination with intravenous 5-
FU-based chemotherapy. Regimens
containing 5-FU, LV, irinotecan, ox-
aliplatin, or bevacizumab have now
become the first line of treatment of
mCRC in the United States.

EGFR is a transmembrane glyco-
protein that functions to promote cell
growth,development,and differentiation

in a variety of normal and transformed
tissues. The expression of EGFR is fre-
quently associated with malignant trans-
formation in prostate, breast, ovarian,
lung, kidney, and colorectal carcinomas,
as well as many others. In mouse xeno-
graft models of human tumors, anti-
EGFR antibodies were demonstrated to
inhibit tumor growth and eradicate es-
tablished human tumors.” These obser-
vations led to the further development
of anti-EGFR monoclonal antibodies
in the treatment of cancer.

Colorectal cancer cells have been
shown to express both EGFR and its li-
gand, epidermal growth factor (EGF).
EGF is secreted in an autocrine fash-
ion and binds to the EGFR, resulting
in the activation of signaling pathways
that sustain the malignant phenotype.
From 70%—80% of advanced colorec-
tal cancers have been shown to express
EGFR® Therefore, anti-EGFR agents
are exciting novel agents in the manage-
ment of this disease.

Cetuximab vs panitumumab

Cetuximab and panitumumab are
monoclonal antibodies that target the
EGFR. They are both approved for use
in chemotherapy-refractory mCRC.

Cetuximab

Cetuximab is a chimeric monoclo-
nal antibody that binds to the extracel-
lular domain of the EGFR of cancer
cells, preventing ligand binding and ac-
tivation of the receptor. This action ef-
fectively blocks the downstream signal-
ing of EGFR, resulting in impaired cell
growth and proliferation. Cetuximab
has single-agent activity as well as activ-
ity in combination with irinotecan with
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patients with EGFR-positive, irinote-
can-refractory mCRC. Among patients
receiving cetuximab plus irinotecan, the
overall response rate was 23%, with a
median time to disease progression of
4.1 months. In the cohort receiving ce-
tuximab alone, the overall response rate
was 10.8%, with a median time to dis-
ease progression of 1.5 months.” In an
open-label study involving 57 patients,
single-agent cetuximab produced a par-
tial response in 9% of patients with iri-
notecan-refractory colorectal cancer,
with a median survival of 6.4 months.’
Cetuximab, in combination with irino-
tecan, is approved for the treatment of
mCRC in patients refractory to irinote-
can and for use as a single agent in the
treatment of recurrent mCRC in pa-
tients who cannot tolerate irinotecan-
based chemotherapy.

Early data also suggest promising
activity for cetuximab in combination
with oxaliplatin-based regimens. In
preliminary trials, combining weekly
cetuximab with an oxaliplatin-con-
taining regimen resulted in an 81%
response rate in patients with irinote-
can-refractory disease.’

Panitumumabd

Panitumumab is a fully humanized
immunoglobulin (Ig)G2 monoclonal
antibody directed against the extracellu-
lar domain of the EGFR. Panitumum-
ab blocks both EGF and tumor growth
factor-alpha (TGF-o) from binding
to EGFR, inhibits tumor growth, and
elicits tumor regression and eradication
of established tumors in animal models.
Panitumumab was recently approved
by the FDA for treatment of EGFR-
expressing mCRC in patients whose
disease has progressed on or following
treatment with fluoropyrimidine-, ox-
aliplatin-, and irinotecan-containing
regimens.

This approval was based on a ran-
domized trial that compared single-
agent panitumumab with best support-
ive care in 463 patients in whom standard
chemotherapy had failed.!! Treatment
with panitumumab significantly pro-
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longed progression-free survival com-
pared with best supportive care. The
overall response rate of mCRC patients
receiving panitumumab monotherapy
was 8%, and the median duration of re-
sponse was 17 weeks. During the study,
174 patients in the group receiving best
supportive care crossed over to salvage
therapy with panitumumab. In these pa-
tients, a response rate of 10% was noted.
An overall survival benefit for panitu-
mumab could not be established in the
trial, although a trend toward improved
survival was observed when crossed-
over patients were excluded.

Panitumumab is now being evalu-
ated in combination with chemother-
apy. Two trials have been conducted.
In one, panitumumab is being com-
bined with 5-FU/LV and irinotecan.
In the other, panitumumab is being
used in combination with 5-FU/LV
and oxaliplatin. Data from these trials
are eagerly awaited.

Structural differences

Although both cetuximab and pa-
nitumumab are directed against the
same target, they have significant
structural differences. Cetuximab is a
chimeric monoclonal antibody with a
significant amount of mouse protein.
The presence of this foreign protein
increases the chance of antibody de-
velopment against the monoclonal
antibody. It may also increase the
chance of infusion reactions. Panitu-
mumab, on the other hand, is a fully
humanized antibody; therefore, its use
poses a low risk of antipanitumumab
antibody formation and infusion re-
actions. Furthermore, cetuximab is an
IgG1 monoclonal antibody, whereas
panitumumab is an IgG2 monoclonal
antibody. These differences may have
some clinical significance, as dissim-
ilar Ig subtypes may affect comple-
ment activation and antibody-medi-
ated cytotoxicity differently."

Toxicity profiles

The toxicity profiles of cetuximab
and panitumumab are similar, not only

to each other but also to those of other
anti-EGFR molecules, such as erlotinib
(Tarceva). The main side effects of both
cetuximab and panitumumab are diar-
thea and skin rash. These reactions ap-
pear to be a class effect of anti-EGFR
agents in general and are seen in small-
molecule anti-EGFR inhibitors as well.

Cetuximab. Nonsuppurative acne-
iform rash has been reported in 87% of
patients receiving cetuximab alone or in
combination with radiation therapy or
irinotecan.” The rash most commonly
occurs on the face, upper chest, and back
but can also extend to the extremities; it
is characterized by multiple follicular or
pustular lesions. Skin drying and fissur-
ing, as well as superadded infections, are
seen. Cases of Staphylococcus aureus skin
infections have been reported.” Grade 3
or 4 rash is reported in 8% of patients on
cetuximab alone and 14% of patients on
cetuximab and irinotecan.” The onset of
rash is generally within the first 2 weeks
of therapy. The majority of affected pa-
tients recover within 28 days of stopping
treatment. Paronychial inflammation is
a related disorder seen in up to 12% of
patients treated with cetuximab (grade 3
in 0.4% of patients).’

The other side effects of cetuximab
include infusion reactions in 3% of pa-
tients and rare instances of intersti-
tial lung disease and fever.” Diarrhea is
common, affecting 72% of cetuximab-
treated patients.” Severe diarrhea has
been reported in 22% of patients on ce-
tuximab and irinotecan.’ Ten percent of
patients receiving cetuximab plus irino-
tecan discontinued therapy due to side
effects, whereas 4% of patients receiving
cetuximab alone discontinued the drug
because of side effects.’

Panitumumab,. The side effects of pa-
nitumumab include rash, which is seen
in up to 90% of patients treated with the
drug and is severe in 16%." The rash
is similar to that seen with cetuximab.
Conjunctivitis and increased lacrima-
tion, as well as eyelid irritation, are seen
in up to 4% of patients on panitumuab."
Paronychia has been described in 25%
of patients and was severe in 2%." The
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median time to development of skin-
and eye-related toxicity was 14 days.
Eleven percent of panitumumab pa-
tients required discontinuation of ther-
apy due to side effects, mainly rash.”
Diarrhea is observed in 21% of patients
and is severe in 2%. Infusion reactions
are exceedingly rare in patients treated
with panitumumab.
Hypomagnesemia is seen with
both cetuximab and panitumumab
and therefore should be monitored
in patients receiving either drug. Ap-
proximately 15% of patients on ce-
tuximab experienced hypomagnese-
mia; 10%-15% of these patients had
severe hypomagnesemia.’’ In some
cases, intravenous replacement is re-
quired. Experience with panitumum-
ab is limited; however, the magnesium
level should be monitored in patients
on this agent as well.
Immunogenicity is a concern with
all monoclonal antibodies. Non-neu-
tralizing anticetuximab antibodies
were detected in 5% of patients who
were evaluated. The median time to
onset was 44 days.” There does not
appear to be a clear relationship be-
tween the appearance of antibodies
and the safety or antitumor activity
of cetuximab. The incidence of bind-
ing antibodies to panitumumab is less

than 1% by one assay and up to 4% by
a different assay."’ Again, no evidence
of altered pharmacokinetic profile or
toxicity was noted in patients who de-
veloped antibodies to panitumumab.

Conclusion

Anti-EGFR agents are a welcome
addition to the therapeutic armamen-
tarium against colorectal cancer. These
agents show considerable promise by
themselves and in combination with
previously approved agents for treat-
ment of colorectal cancer. They pro-
vide the clinicians caring for these
patients with another line of defense
against this disease. As further re-
search into their role in earlier stag-
es of the disease is carried out, these
agents may contribute significantly to
making mCRC a manageable chronic
disease associated with long survival

and good quality of life.
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From the Nurses’ Station

Nursing considerations when
administering panitumumab

Debra Knudson, ADN, RN | Palo Verde Hematology/Oncology, Glendale, AZ

anitumumab (Vectibix) is a
new monoclonal antibody
approved for use in meta-
static colorectal cancer in
patients who have disease progression
on or following treatment with oxali-
platin (Eloxatin), irinotecan (Camp-
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tosar), and fluoropyrimidines. In our
clinic, we have treated patients with
panitumumab as part of a clinical
trial. From a nurse’s perspective, pa-
nitumumab is a fairly user-friendly
drug. Some practical considerations
that should be kept in mind:

B Panitumumab is given as an intra-
venous (IV) infusion, never as a bolus
or an IV push. It should be admin-
istered by an infusion pump, using a
0.22-pm in-line filter.

B The dose of panitumumab is 6

mg/kg. It should be diluted to a total
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volume of 100 mL of normal saline. If
the dose is higher than 1,000 mg, the
volume should be 150 mL.

B The line should be flushed with nor-
mal saline before and after infusion. Pa-
nitumumab should not be mixed or co-
administered with other medications.

B Infusion time is 60 minutes through
a peripheral or central line. Doses high-
er than 1,000 mg should be infused over
90 minutes.

B Once mixed, panitumumab is sta-
ble for 6 hours at room temperature.
The main side effect of panitu-
mumab is skin toxicity. Almost all
patients have some degree of rash,
but it is rarely severe enough to lead
to discontinuation of treatment. Lo-
cal measures that include cosmet-
ics, emollients, and antibiotic creams
help, although the management of
this condition is still evolving. Acne

treatments do not help and can ac-
tually exacerbate the rash. Oral anti-
biotics may be needed to treat infec-
tious complications.

The psychological aspects of pa-
nitumumab-related skin toxicity do
need to be addressed, as some patients
find it difficult to deal with a highly
visible reminder of their cancer.

E-mail Ms. Knudson at dknudson@pvhomed.com.

From the Administrator’s Desk

The economic concerns when

new drugs become available

Lynn Ratzlaff, CHSM | Palo Verde Hematology/Oncology, Glendale, AZ

he practice administrator

should put quality of care

as an executive priority. At

the same time, the practice
depends upon a healthy bottom line by
optimizing the relationship between
quality and costs. Our medical knowl-
edge continues to evolve; therefore, the
economics of the practice must keep
up with the changes. This can be a dif-
ficult task, especially as new drugs be-
come available for treatment.

Once the US Food and Drug Ad-
ministration (FDA) approves a drug
such as panitumumab (Vectibix), it then
becomes available to practices from
wholesalers. Prior to its becoming a part
of the inventory, other factors must be
considered and time will be of the es-
sence in receiving correct reimbursement
for the drug, including services rendered
during the drug administration. New
drugs are assigned a ] code by Medicare
that is used to report drugs that ordinar-
ily cannot be self-administered. Drugs
are sometimes initially given the assign-
ment of J9999. This code reflects the
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drug is newly FDA approved and has
not been assigned an individual J code
for reporting and billing.

Prior to administering panitu-
mumab—or any new drug—the prac-
tice must do the following:

B Establish that the drug is approved
for diagnosis or treatment;

B Receive authorization from the
patient’s insurance carrier, if required,
B Evaluate the cost of the drug and
the reimbursement; and

B Counsel the patient in regard to
the patient’s financial responsibility.

Some insurance carriers will require
a new drug to be presented to its re-
view committee for predetermination,
thereby delaying patient treatment.
When the drug does not appear on
the insurance carrier’s already estab-
lished fee schedule, the reimbursement
is commonly paid at 50% or less of the
attending physician’s billed charges.
This will inflate the amount custom-
arily billed to receive appropriate reim-
bursement to cover the costs, making
the physician appear greedy.

Therefore, to meet all of the aspects
involved in providing treatment that is
best suited for the patient, it is impera-
tive that oncology practices train their
staff to be patient advocates. This re-
quires a significant investment of time
and money, which, in general, is not
factored into any reimbursements re-
ceived from insurance carriers.

Financial counseling for patients is
essential when a drug that has just been
approved is prescribed, as they may be
personally responsible for a significant
portion of the drug cost. This is espe-
cially true in the current environment,
where cost of care is being shifted to
the beneficiaries through higher de-
ductibles and co-insurance. Patients
who do not have secondary insurance
coverage or are self-paying have an
even heavier financial burden and can-
not afford some treatment plans, espe-
cially when new drugs, which tend to
be more costly than long-established
therapies, are involved.

E-mail Ms. Ratzlaff at lratzlaff@pvhomed.com.
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