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Target Audience
This activity has been designed to meet
the educational needs of oncology nurses.

Purpose
To educate nurses on the latest treatment
and nursing management strategies for
patients with colorectal cancer (CRC). 

Program Overview
Due to remarkable data presented in 2008,
CRC is one of the first solid tumor types for
which clinicians can individualize treatment
approaches based on genetic features of the
patient. A gastrointestinal oncology physi-
cian thought leader will present topics such
as the influence of molecular diagnostics on
treatment choices and the practical implica-
tions in the clinical setting. Following this
section, gastrointestinal oncology nursing
thought leaders will discuss four case stud-
ies of patients with metastatic CRC.

Learning Objectives
Upon completion of this program, partici-
pants should be better able to:
• Outline pathology and staging criteria
for CRC

• Describe the latest research on the
application of molecular
biomarkers/genomics in clinical deci-
sion-making

• Outline evidence-based recommended
treatment guidelines for adjuvant ther-
apy for patients with high-risk stage II
disease

• Evaluate emerging data on the use of
neoadjuvant and adjuvant therapy for
patients with liver- or lung-limited
metastases

• Analyze nursing practice research relat-
ing to the administration of therapy as
well as assessment and management of
treatment-related toxicities of common-
ly used metastatic CRC regimens

• Incorporate performance/functional sta-
tus assessment into the nursing care
plan

• Plan patient education regarding par-
ticipation in clinical trials
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The use of adjuvant chemotherapy in
patients with stage II colorectal cancer (CRC)
remains controversial due to the relatively high
baseline cure rate with resection alone (Chau &
Cunningham, 2006). Although patients with
stage II disease and no risk features do not
appear to benefit from adjuvant chemotherapy,
there is a subgroup of “high-risk” patients who
demonstrate benefit. For patients with stage III
CRC, treatment with leucovorin, fluorouracil,
and oxaliplatin (FOLFOX) has emerged as the
standard adjuvant chemotherapy based on
original and 6-year updated data from the
Multicenter International Study of Oxaliplatin/
Fluorouracil/Leucovorin in the Adjuvant
Treatment of Colon Cancer (MOSAIC) trial
(Andre et al, 2004; de Gramont et al, 2007).
In metastatic CRC, neoadjuvant therapy has
been shown to be effective in downstaging
select patients to resectable status and more
favorable prognosis. The focus of recent clini-
cal investigations has been on how to identify
patients who are at risk for tumor recurrence
such as those with MSI, 18q deletion, and oth-
ers (Andre et al, 2009). Emerging novel molec-
ular prognostic and predictive markers such as
microsatellite instability, KRAS and epidermal
growth factor receptor (EGFR) ligand expres-
sion are allowing clinicians to better character-
ize patients and determine who will benefit
from a selected therapy (Adam et al, 2007). 

Microsatellite instability

Genetic instability has been recognized as
an underlying cause of carcinogenesis.
Mutations in mismatch repair (MMR) genes
lead to the inability of the MMR system to
correct DNA replication errors (Narayan &
Roy, 2003). Deficient MMR results in the
accumulation of mutations mainly at short,
tandem-like repetitive sequences known as
microsatellites, giving rise to microsatellite
instability (MSI). Tumors with MSI have been
associated with a decreased likelihood of
metastasizing to lymph nodes and distant
organs and a favorable survival profile (Gryfe
et al, 2000; Ribic et al, 2003). However,
adjuvant therapy has not demonstrated bene-

fit for patients with high frequency MSI. Ribic
and colleagues (2003) evaluated 570 tissue
specimens (16.7% with MSI) from patients
with stage II or III CRC. Results showed that
MSI patients who did not receive adjuvant
therapy had superior 5-year overall survival
(OS) compared to MSI patients who did
receive adjuvant therapy (88% vs. 70.7%,
respectively). In patients without MSI, adju-
vant chemotherapy improved 5-year OS
(75.5% vs. 68.4%).
Koopman and colleagues (2007) evaluated

MSI as a predictor of drug response and OS
in previously untreated patients with
advanced CRC. Patients were randomly
assigned to first-line capecitabine, second-
line irinotecan, and third-line capecitabine/
oxaliplatin (CapOx) or first-line capecitabine/
irinotecan (CapIri) and second-line CapOx
therapy. Among the 461 patients involved in
the study, disease control was 58% in the 12
patients with MSI and 83% in the 449
patients without MSI (p = .03). The median
OS in patients with MSI was 7 months versus
18 months in patients without MSI
(Koopman et al, 2007). These findings sug-
gest that MSI is a predictor of treatment
effectiveness and that MSI testing should be
conducted routinely to direct rational choice
of therapy. 
Sargent and colleagues (2008) evaluated

MMR deficiency as a predictor of survival ben-
efit from adjuvant therapy in patients with
stage II or III disease. Among the 341 tissue
specimens examined, 47 (13.8%) demon-
strated deficient MMR. Adjuvant therapy had
a significant beneficial effect on OS (hazard
ratio [HR] = .69; p = .047) and disease-free
survival (DFS; HR = .59; p = .004) in patients
with proficient MMR tumors. Patients with
deficient MMR who received adjuvant therapy
demonstrated no trend toward improved OS or
DFS. Patients with stage II CRC and MSI had
decreased 5-year OS compared to untreated
patients (75% vs. 93%; Figures 1 and 2;
Sargent et al, 2008). Among stage III
patients, MSI was not a factor in response to
chemotherapy and subsequent 5-year OS



(Sargent et al, 2008). Accordingly, the
American Society of Clinical Oncology
has issued a guideline recommending
against chemotherapy in patients with
stage II CRC with MSI (Ananda, 2009;
Benson et al, 2004). 
The Eastern Cooperative Oncology

Group has initiated the E5202 trial,
which defines high-risk stage II disease
according to allelic loss of chromosome
18q and microsatellite stability (Figure
3). These characteristics are known to
be prognostic markers in CRC, correlat-
ing with poorer outcome (Lurje, Zhang,
& Lenz, 2007). The E5202 trial is eval-
uating patients with stage II disease for
these two prognostic markers. Those
patients with retention of chromosome
18q or MSI are considered low risk and
receive no treatment. However, those
with loss of 18q and microsatellite sta-
bility are randomly assigned to FOLFOX
with or without bevacizumab.

KRAS

KRAS mutations occur in approxi-
mately 40% of patients with CRC
(Fodde, Smits, & Clevers, 2001). KRAS
status is either wild type (WT) or mutant
type (MT). Across multiple clinical trials,
KRAS WT disease has been associated
with superior response rates, OS, and
progression-free survival (PFS) com-
pared to KRASMT disease (Table; Lièvre
et al, 2006; Di Fiore et al, 2007; De
Roock et al, 2007; Lièvre et al, 2008).
The identification of KRASmutation sta-
tus has become an important factor in
treatment decision-making, particularly
among patients who are candidates for
EGFR inhibitors.
An analysis of the influence of KRAS

mutation status on the outcomes of
patients with advanced CRC was
assessed in the Cetuximab Combined
With Irinotecan in First-Line Therapy for
Metastatic Colorectal Cancer (CRYS-
TAL) trial. Archived tumor material sam-
ples from 540 of 1,198 patients were
stratified for KRAS mutation status.
KRAS mutations were found in 35.6%
of patients with evaluable samples (van
Cutsem et al, 2008). The addition of
cetuximab to leucovorin, fluorouracil,
and irinotecan (FOLFIRI) in patients
with KRAS WT produced superior PFS
(HR = .68; p = .0167) and response
rate (59.3% vs. 43.2%; p = .0025)
compared to patients with KRAS MT
(van Cutsem et al, 2008). Furthermore,
patients with KRAS MT failed to show

any benefit with cetuximab therapy.
Thus, testing for KRAS mutations pre-
dicts who is not likely to benefit from
treatment with cetuximab. Amado and

colleagues (2008) demonstrated a sim-
ilar relationship between the presence
of KRAS mutation and lack of response
with single-agent panitumumab.
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(Sargent et al, 2008)
Treated patients with stage II colorectal cancer and microsatellite instability had decreased 5-year DFS compared to untreated patients.
HR = hazard ratio; DFS = disease-free survival. 
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Untreated 87%
Treated 72%
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FIGURE 1 Microsatellite Stability and Chemotherapy: 
Disease-Free Survival

(Sargent et al, 2008)
Patients with stage II colorectal cancer and microsatellite instability had decreased 5-year overall survival compared to untreated patients. 
MMR = mutations in mismatch repair; OS = overall survival; HR = hazard ratio.
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FIGURE 2 Microsatellite Stability and Chemotherapy: Overall Survival 

(Benson, 2007)
The E5202 trial is evaluating patients with stage II disease for allelic loss of chromosome 18q and microsatellite stability.
ECOG = Eastern Cooperative Oncology Group; MSI-L = microsatellite instability, low; MSS = microsatellite stability; 
LOH = loss of heterozygosity; DFS = disease-free survival; OS = overall survival; FOLFOX = leucovorin, fluorouracil, and oxaliplatin;
BEV = bevacizumab; MSI-H = microsatellite instability high.

 Primary end point: 3-year DFS 
 Secondary end points: OS, toxicity, correlation between tumor biology and survival 

Low risk  
MSS or MSI-L with 

retention of 18q alleles; 
MSI-H  

Observation only  

High risk 
MSS/18q LOH 

or MSI/18q LOH 

Randomize to  

FOLFOX6  FOLFOX6 + BEV  

Stratify  
Stage IIA or IIB 

MSS or MSI 18q LOH 

ECOG 5202
Therapy Based on Genetics

FIGURE 3 ECOG 5202 Trial Design 



Patients with metastatic CRC were ran-
domly assigned to either best supportive
care (BSC) or panitumumab and BSC.
Tumor DNA was used to determine
KRAS status and was available in 208
patients who received panitumumab
and 219 patients receiving BSC.
Among patients who received panitu-
mumab, those with KRAS MT were less
likely to respond than those with KRAS
WT (0% vs. 17%). Additionally, in
patients with KRAS MT, PFS was not
different among patients receiving pan-
itumumab compared to BSC (7.4 weeks
vs. 7.3 weeks, respectively). However,
in patients with KRAS WT, PFS was
longer in patients receiving panitumum-
ab compared to BSC (12.3 weeks vs.
7.3 weeks, respectively). OS was also
prolonged in patients with KRAS WT,
regardless of therapy.
Hurwitz and colleagues (2009) eval-

uated phase III trial data to determine
the clinical benefit of bevacizumab in

metastatic CRC relative to KRAS muta-
tion status. Patients had received the
agent in combination with irinotecan
and 5-FU/LV (IFL). The data suggested
that bevacizumab also had some bene-
fit in patients with KRAS MT. 

eGfr

High levels of EGFR ligand expression
have been shown to predict increased
treatment response to EGFR inhibitors
(Khambata-Ford et al, 2007). Tumors
expressing high levels of EGFR ligands
are highly dependent on the epidermal
growth factor pathway; therefore, EGFR
inhibitors are more effective. Tejpar and
colleagues (2008) evaluated EGFR
expression and KRAS status in patients
receiving cetuximab. In patients with
KRAS WT, tumors with high expression
levels of EGFR were associated with
increased OS and PFS compared to
tumors with low expression levels of

EGFR ligands. In KRAS MT, EGFR lig-
and expression did not have predictive
value. KRAS WT with low EGFR ligand
expression was associated with similar
outcomes as KRAS MT. 
In a subset of 58 patients from the

panitumumab trial by Amado and col-
leagues (2008), the relationship
between tumor response and EGFR
gene copy (evaluated by either the num-
ber of EGFR copies/nucleus and/or the
percentage of cells displaying chromo-
some 7 polysomy) was evaluated.
Patients with 2.47 or more EGFR
copies/nucleus and/or 43% of cells or
higher displaying chromosome 7
polysomy had a 30% response rate
compared to 0% with lower EGFR
copies/nucleus and percentage of cells
displaying chromosome 7 polysomy
(Sartore-Bianchi et al, 2007). Germline
polymorphisms in the EGFR gene may
help to explain the difference in
response (Graziano et al, 2008).
Investigations are ongoing regarding fur-
ther elucidating the importance of
EGFR gene sequence and copy number. 
The level of skin toxicity associated

with EGFR inhibitors has been shown to
be predictive of OS (Figure 4; Lièvre et
al, 2008). Grades 2/3 skin toxicity and
KRAS WT were shown to be predictive
of longest survival (15.6 months; 95%
CI: 10.9–22 months). Lowest survival
was associated with KRAS MT and
grade 0/1 skin toxicity (5.6 months;
95% CI: 2.8–10.6). As EGFR is
expressed in the skin, increased skin
toxicity suggests an increased likelihood
that EGFR antibodies are effectively
binding to the EGFR on the tumor cells.

conclusion

CRC is now recognized to be a het-
erogenous disease in which molecular
markers such as MSI, KRAS, and
EGFR ligand status have implications
in treatment outcomes. MSI testing
may become important in determining
the appropriate use of adjuvant
chemotherapy in patients with stage II
disease, whereas KRAS status has
become essential in determining treat-
ment for patients with metastatic dis-
ease. Ultimately, the goal of individual-
ized CRC treatment-based molecular
markers is to enhance treatment
response rates so that more patients
become candidates for curative resec-
tion and improved prognosis. l
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(aLièvre et al, 2006; Di Fiore et al, 2007; De Roock et al, 2007; bLièvre et al, 2008)
The identification of KRAS mutation status has become an important factor in treatment decision-making, particularly among
patients who are candidates for epidermal growth factor receptor inhibitors.
WT = wild type; MT = mutant type; ORR = overall response rate; PFS = progression-free survival; OS = overall survival.

TABLE KRAS Status: Predictive Value for Survival

(Lièvre et al, 2008)
The level of skin toxicity associated with epidermal growth factor receptor inhibitors has been shown to be predictive of overall survival.
WT = wild type; MT = mutant type; CI = confidence interval.
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FIGURE 4 Overall Survival According to KRAS MT and Skin Toxicity

KRAS WT vs. KRAS MT
(evaluable population)

n KRAS MT ORR ORR PFS OS
(%) (all patients: %) (MT;%) weeks (months)

Lièvrea 30 43 37 0 — 16 vs. 7
(p = .016)

Di Fiore 59 27 20 0 3.0 vs. 5.5 —
(p < .015)

De Roock 113 42 25 0 24 vs. 12 10.7 vs. 6.8
(p = .074) (p = .020)

Lièvreb 89 27 29 0 31.4 vs. 10.1 14.3 vs. 10.1
(p = .0001) (p = .026)
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CASE STUDY

Ms. S was a 61-year-old woman
with a 2-month history of occasional
blood in her stool. Colonoscopy
showed a mass in the sigmoid colon
but no metastatic disease. She under-
went resection and pathological evalu-
ation revealed a well-differentiated
adenocarcinoma, close margins with
vascular invasion, and 0/10 positive
lymph nodes. Her carcinoembryonic
antigen (CEA) level was 3.0. Due to
these high-risk features, Ms. S was
started on modified FOLFOX6 (oxali-
platin 85 mg/m2 over 2 hours on Day
1, leucovorin [LV] 400 mg/m2 on Day
1, and 5-fluorouracil [5-FU] 400
mg/m2 intravenous bolus followed by
2,000 mg/m2 continuously intra-
venously over 46 hours) every 2 weeks
for 12 weeks. She tolerated therapy
well but returned to the clinic after her
first dose with complaints of persist-
ent nausea and several mouth sores
(National Comprehensive Cancer
Network [NCCN], 2009a).

treatMent

Treatment of patients with stage II
colorectal cancer may include observa-
tion, adjuvant therapy, or enrollment in
a clinical trial (NCCN, 2009a).
Observation following resection
involves a history and physical exami-
nation every 3 months for 2 years, fol-
lowed by every 6 months for 5 years
total follow-up. CEA should be moni-
tored at the same intervals. Computed
tomography should be performed annu-
ally for the first 3 years after resection
in patients at increased risk for recur-
rence. Colonoscopy should be per-
formed 1 year after resection. If
colonoscopy cannot be completed dur-
ing surgery due to bowel obstruction or
related factors, a full colonoscopy
should be performed sooner at 3 to 6
months after resection.
Patients with high-risk factors for

recurrence may be candidates for adju-
vant therapy (Table 1). Grade 3 or 4
tumor histology is a marker for poorly
differentiated tumors. Lymphatic or
vascular invasion can indicate

micrometastases. Inadequate sampling
of lymph nodes can increase a patient’s
risk of recurrence (NCCN, 2009a), as
evidenced by a recent study that
demonstrated 5-year survival was 73%
for removal of 1 to 10 lymph nodes
compared to 87% for removal of more
than 20 nodes (Table 2; Le Voyer et al,
2003). In addition, patients with loss
of heterozygosity for 18q and low
microsatellite instability have been
shown to be at high risk for recurrence
(Chan et al, 2008; Choi et al, 2002).
The American College of Pathologists

has established consensus guidelines
regarding prognostic factors for colorec-
tal cancer (Table 3). Extent of tumor,
nodal involvement, hematologic or lym-
phatic invasion, and postoperative
residual tumors have the strongest evi-
dence as prognostic factors (Compton
et al, 2000; Zlobec & Lugli, 2008).

side-effect ManaGeMent

Side effects commonly associated
with the FOLFOX regimen include nau-
sea and vomiting and stomatitis.
Oncology nursing management of nau-
sea and vomiting may involve the use of
a 5-HT3 antagonist with dexametha-
sone, aprepitant, or fosaprepitant.
(NCCN, 2009b; Kris et al, 2006).
Follow-up with patients is necessary to
assess for hydration and nutritional sta-
tus and to assure symptom resolution.
Adjunct modalities that may be effec-
tive include acupuncture, acupressure,
guided imagery, music therapy, pro-
gressive muscle relaxation, and psy-
choeducational support (Tipton et al,
2007). Anecdotal evidence also sup-
ports the use of exercise, hypnosis,
massage, acustimulation with wrist-
bands, and ginger. 
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(NCCN, 2009a)
Patients with high-risk factors for recurrence may be candidates for adjuvant therapy.

TABLE 1 High-Risk Factors for Colorectal Cancer Recurrence

Grade 3/4 histology 

Lymphatic or vascular invasion

Presents with bowel obstruction

< 12 lymph nodes examined (inadequate sample)

Stage IIB (T4 N0 M0) – large mass

Stage IIA with localized perforation or close, indeterminate, or positive margins

(Le Voyer et al, 2003)
Increased node removal improves survival status in colorectal cancer.

TABLE 2 Effect of Nodal Removal on Survival 

Node Status No. Removed 5-Year Overall Survival

N0 1–10 73
> 20 87

N1 1–10 67
> 40 90

N2 < 35 51
> 35 71



For stomatitis, oral care protocols
are recommended. Typically, cryother-
apy is recommended for use with bolus
5-FU, but because this patient is
receiving FOLFOX, which includes
oxaliplatin, cryotherapy is contraindi-
cated. Iseganan, chlorhexidine, sucral-
fate, and granulocyte macrophage
colony-stimulating factor mouthwash
are not recommended (Harris et al,
2008). If mouth sores persist,

chemotherapy should be withheld and
subsequent doses reduced, particular-
ly in the case of 5-FU. In addition,
patients should be instructed to prac-
tice good oral hygiene including brush-
ing all surfaces for 90 seconds and
flossing daily, use bland mouth rinses
four times daily (1 teaspoon salt and
soda in 1 pint of water), maintain ade-
quate hydration, and avoid alcohol,
tobacco, and irritating foods.

conclusion

Oncology nurses play a unique role in
the management of patients with stage
II CRC who are at high risk for recur-
rence. Patients with high-risk factors
for recurrence may be candidates for
adjuvant therapy. Prompt interventions
for treatment-related side effects such
as nausea and vomiting and stomatitis
will help patients obtain the maximum
benefit from a prescribed treatment. l
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(Compton et al, 2000; Zlobec & Lugli, 2008)
The American College of Pathologists has established consensus guidelines regarding prognostic factors for colorectal cancer.

TABLE 3 Evidence-Based Prognostic Factors in Colorectal Cancer: College of American Pathologists

Category I
(definitely proved)

Category IIA
(extensively studied)

Category IIB
(promising in multiple studies)

Category III
(not significantly studied)

• Local extent of tumor, patho-
logic nodes, blood or lym-
phatic invasion, positive
margins

• Tumor grade
• Radial margin status
• Residual tumor status post
neoadjuvant treatment

• Histologic type
• Histologic feature associated
with microsatellite instability
(lymphoid response to tumor,
mucinous histology)

• Microsatellite instability high
degree (MSI-H)

• Loss of heterozygosity 18q
• Tumor border (infiltrating vs.
pushing)

• DNA content
• Most molecular markers
• Perineural invasion
• Microvessel density
• Tumor-associated proteins or
carbohydrates

• Peritumoral fibrosis
• Peritumoral inflammatory
response

• Focal neuroendocrine 
differentiation

• Proliferation indices
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CASE STUDY

tumors. Hepatic resection is the treat-
ment of choice for resectable liver
metastases from CRC. Resection crite-
ria include: level of hepatic reserve,
extent and distribution of disease,
patient health status and comorbid
conditions (eg, cirrhosis, hepatitis),
condition of the parenchyma, prognosis
if resected, prior chemotherapy and
response, and status of primary col-
orectal tumor (Mullen & Vauthey,
2006). Up to 71% of tumors are unre-
sectable due to location or inadequate
hepatic reserve. 
Five-year survival for patients who are

candidates for resection is approxi-
mately 60%. The use of chemotherapy
in metastatic disease has increased the
number of patients with metastases
who are able to undergo curative resec-
tion. After chemotherapy, an additional
10% of patients with widely metastatic
CRC are able to undergo curative resec-
tion (Adam et al, 2004). Optimal care
for patients with stage IV CRC includes
frequent evaluation by surgeons for
resection potential. NCCN guidelines
for resectable metastases recommend
three surgical approaches: colectomy
with synchronous liver resection,
neoadjuvant chemotherapy followed by
synchronous or staged colectomy and
resection of metastases, or colectomy
followed by chemotherapy and staged
resection of metastatic disease (NCCN,
2009).

CHEMOTHERAPY FOR METASTATIC DISEASE
Neoadjuvant chemotherapy prior to

resection is beneficial because it pro-
vides predictive and prognostic informa-
tion and facilitates surgery by decreas-
ing tumor burden. Clinical trials have
shown that a response to chemotherapy
prior to resection leads to superior post-
surgery outcomes. Among patients with
more than four liver metastases who
underwent FOLFOX-based neoadjuvant
therapy, those who experienced a
response had superior 5-year survival
(37%) compared to those who experi-
enced stable disease (30%) or progres-
sion (8%; Adam et al, 2004).
Chemotherapy for unresectable tumors
can lead to a conversion to resectable
status. Systemic chemotherapy for an
additional 6 months postsurgery is rec-
ommended (NCCN, 2009). FOLFOX4
for six cycles presurgery and postsurgery
has been associated with superior 3-
year progression-free survival compared
to surgery alone (42.4% vs. 33.2%,
respectively; Nordlinger et al, 2008).
Postresection chemotherapy options
include FOLFOX with or without beva-
cizumab; leucovorin, fluorouracil, and
irinotecan (FOLFIRI) with or without
bevacizumab; and capecitabine/oxali-
platin with or without bevacizumab.
Bevacizumab is associated with delayed
surgical wound healing and therefore
should not be introduced to the regimen
until 6 weeks after surgery (Avastin®

prescribing information, 2008).

oxaliPlatin-induced

neurotoxicity

All patients undergoing treatment
should have an assessment of neurolog-
ic function (including assessment of
their ability to perform activities of daily
living) at baseline and throughout treat-
ment (Table 1). Patients often are not
forthcoming about revealing toxicities,
as it may limit their ability to receive
future treatment. Acute neurotoxicity
occurs in 85% to 95% of patients
receiving oxaliplatin, appears during
and up to 24 hours after administration,
and generally resolves within 2 days
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case Presentation: staGe iii colorectal cancer treated

With curative intent

Suzette C. Walker, MSN, RN, FNP, University of Michigan Comprehensive Care Center, Ann Arbor

Mr. T was a 68-year-old man with a
history of stage III colorectal cancer
(CRC) treated in 2006. He underwent
resection in March 2006 followed by
6 months of leucovorin, fluorouracil,
and oxaliplatin (FOLFOX) and com-
pleted treatment in October 2006. In
April 2009, he presented with com-
plaints of right upper quadrant dis-
comfort. Laboratory testing revealed
an increase in liver function tests and
a carcinoembryonic antigen level of
15.2. A right lobe liver mass, 7.0 by
8.2 cm, was visible on computed
tomography scan (Figure). The
positron emission tomography scan
showed uptake in the liver lesion.
The multidisciplinary team decided

to proceed with liver resection followed
by adjuvant chemotherapy. Mr. T
received FOLFOX and bevacizumab
starting 6 weeks after liver resection
and treatment was planned for 6
months. After six cycles, Mr. T devel-
oped numbness and pain in his hands
and feet lasting between treatments.
He also began having difficulty button-
ing his shirts. 

hePatic Metastases in crc

The liver is the most common site of
metastases and cause of death in CRC
(NCCN, 2009). Liver metastases are
frequently asymptomatic and therefore
many patients present with multiple

(Images courtesy of Bridget O’Brien, ND, APRN, FNP-BC, AOCNP®)
CT = computed tomography; PET = positron emission tomography. 

A CT scan reveals a right lobe liver mass, 7.0 x 8.2 cm 

PET scan only shows uptake in colon mass and liver lesion 

FIGURE CT Scan Reveals Right Lobe Liver Mass
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TABLE 1 Patient Neurotoxicity Questionnaire (PNQ)© Oxaliplatin

(Hausheer et al, 2006) 
A patient neurotoxicity questionnaire may be used to assess neurologic function at baseline.

Please indicate by placing an X in the box or writing in the space provided which activity or activities have been interfered with as a result of therapy.

MY ABILITY TO:

❏ Button clothes ❏ Use zippers ❏ Fasten buckles ❏ Write ❏ Sew

❏ Use a knife ❏ Put in or remove contact lenses ❏ Sleep ❏ Walk ❏ Work

❏ Use a fork ❏ Dial or use telephone ❏ Climb stairs ❏ Put on jewelry ❏ Tie shoes

❏ Use a spoon ❏ Operate a remote control ❏ Type on a keyboard ❏ Knit ❏ Drive

❏ Swallow ❏ Use other eating utensils ❏ Eat/chew ❏ Drink liquids ❏ Breathe

❏ Open doors ❏ Work or perform activities of importance to me; specify:

ITEM 1.

❏ ❏ ❏ ❏ ❏

A

I have no numbness, pain,
burning, tingling, or change
in my sense of touch in my
hands/fingers, feet/toes, or
mouth areas

B

I have mild numbness,
burning, pain, tingling, or
change in my sense of
touch in my hands/fingers,
feet/toes, or mouth area.
This does not interfere with
my activities of daily living.

C

I have moderate burning,
numbness, pain, tingling, or
change in my sense of
touch in my hands/fingers,
feet/toes, or mouth area.
This does not interfere with
my activities of daily living.

D

I have moderate to severe
burning, numbness, pain,
tingling, or change in my
sense of touch in my
hands/fingers, feet/toes, or
mouth area. This inter-
feres with my activities of
daily living.

E

I have severe numbness,
pain, tingling, or change in
my sense of touch in my
hands/fingers, feet/toes, or
mouth area. It completely
prevents me from doing
most activities of daily living.

ITEM 2.

❏ ❏ ❏ ❏ ❏

A

I have no difficulty in swal-
lowing, breathing, drinking
or chewing food, or muscle
spasms in my mouth/jaws,
hands/fingers, or feet/toes

B

I have mild difficulty in
swallowing, breathing,
drinking or chewing food,
or muscle spasms in my
mouth/jaws, hands/fingers,
or feet/toes. This does not
interfere with my activities
of daily living.

C

I have moderate difficulty
in swallowing, breathing,
drinking or chewing food,
or muscle spasms in my
mouth/jaws, hands/fingers,
or feet/toes. This does not
interfere with my activities
of daily living.

D

I have moderate to severe
difficulty in swallowing,
breathing, drinking or
chewing food, or muscle
spasms in my mouth/jaws,
hands/fingers, or feet/toes.
This interferes with my
activities of daily living.

E

I have severe difficulty in
swallowing, breathing, drink-
ing or chewing food, or
muscle spasms in my
mouth/jaws, hands/fingers,
or feet/toes. It completely
prevents me from doing
most activities of daily living.

(Andre et al, 2004)
Incidence, severity, and time course of peripheral neuropathy in metastatic patients is dependent on cumulative dose of oxaliplatin.

TABLE 2 Incidence/Resolution of Oxaliplatin-Induced Peripheral Neuropathy 

GRADE
DURING TREATMENT

(N = 1,106)

1-MONTH
FOLLOW-UP

(N = 1,092)

6-MONTH
FOLLOW-UP

(N = 1,058)

12-MONTH
FOLLOW-UP

(N = 1,018)

18-MONTH
FOLLOW-UP
(N = 967)

Number (percent)

0 87 (7.9) 424 (38.8) 624 (59.0) 718 (70.5) 738 (76.3)

1 533 (48.2) 439 (40.2) 338 (31.9) 240 (23.6) 191 (19.8)

2 349 (31.6) 174 (15.9) 82 (7.8) 49 (4.8) 33 (3.4)

3 137 (12.4) 55 (5.0) 14 (1.3) 11 (1.1) 5 (0.5)



postinfusion (Table 2; Wickham, 2007).
Acute neurotoxicity is not cumulative
and is related to dose and infusion
rates. Patients frequently report cold
sensitivity, dysesthesias, and paresthe-
sias in the hands and feet (Table 3).
Pharyngolaryngeal dysesthesia is
uncommon. When these symptoms
occur, they can be very distressing to
patients and cause great anxiety. Low-
dose anxiolytics can help patients man-
age the effects of acute neurotoxicity by
decreasing the symptoms and anxiety. 
Long-term use of oxaliplatin can lead

to chronic neuropathy, which may be
debilitating and significantly impair
activities of daily living.  Upon initiation
of treatment with oxaliplatin, patients
should be monitored vigilantly for signs
of neuropathy that do not resolve
between treatments. The benefits of
curative treatment must be weighed
against the risks of permanent neuro-
pathic symptoms. Chronic neurotoxici-
ties occur most commonly in cumula-
tive doses of 750 to 800 mg/m3 and
are characterized by impaired sensa-
tion, fine sensory-motor deficits, and
dysesthesias/paresthesias in the
extremities (Wickham, 2007). Chronic
neuropathy is often reversible with
time. Management strategies for chron-
ic neurotoxicities include withholding
oxaliplatin and continuing with the rest
of the chemotherapy regimen; with-
holding oxaliplatin until the neuropathy
resolves to grade 1 or 2 and then
restarting at a reduced dose; adminis-
tering calcium and magnesium; and
discontinuing all chemotherapy
(Goldberg et al, 2007; Grothey, 2005;

Bidard et al, 2008; Hausheer et al,
2006). Stopping and restarting oxali-
platin at lower doses has been demon-
strated to be effective (Grothey, 2005).
Calcium and magnesium are effective
in reducing long-term risk of neuropa-
thy and do not reduce the efficacy of
FOLFOX as previously reported. Oral
dosing of calcium 1 g twice daily and
500 mg twice daily is recommended.
In addition, neuromodulatory agents
(eg, xaliproden, gabapentin, venlafaxin)
may be effective in treating neuropath-
ic pain (Grothey, 2005). Patients and
their families should be instructed to
monitor for the signs and symptoms of
neurotoxicity; create a safe environ-
ment in the home to prevent injuries;
adjust air and water temperatures as
necessary (eg, to avoid scalding); wear
gloves, scarves, and hats as necessary
to protect from the cold; and drink flu-
ids at room temperature, through
straws (Wickham, 2007).

conclusion

The use of chemotherapy in metasta-
tic disease has increased the number
of patients with metastases who are
able to undergo resection. Neoadjuvant
chemotherapy prior to resection is ben-
eficial because it provides predictive
and prognostic information and facili-
tates surgery by decreasing tumor bur-
den. As the treatment landscape con-
tinues to evolve, oncology nurses must
have a working knowledge of the poten-
tial toxicities associated with various
regimens, as accurate assessment and
prompt intervention can make a critical
difference in patient outcomes. l
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(Winegarden et al, 2004)
Appropriate grading of chemotherapy-induced peripheral neuropathy will facilitate choosing the most effective treatment option. 

TABLE 3 Oxaliplatin-Specific Scale for Grading Peripheral Neuropathy

GRADE 0 GRADE 1 GRADE 2 GRADE 3 GRADE 4

Normal Loss of deep tendon
reflexes or paresthesia
(including tingling) but not
interfering with function

Objective sensory loss or
paresthesia (including tin-
gling), interfering with
function, but not interfer-
ing with activities of daily
living

Sensory loss or paresthe-
sia interfering with activi-
ties of daily living

Permanent sensory loss
that interferes 
with function



CASE STUDY

Mr. J was a 58-year-old-man with
metastatic colorectal cancer (CRC). He
had multiple lesions in the liver, lym-
phadenopathy, and a left adrenal
lesion. For 18 months, Mr. J received
leucovorin, fluorouracil, and oxaliplatin
(FOLFOX) plus bevacizumab and
achieved stable disease. Oxaliplatin
was withheld during the last 6 months
of treatment due to the development of
neuropathy. A computed tomography
scan revealed new lung metastases
and enlargement of the liver lesions
(National Comprehensive Cancer
Network [NCCN], 2009). As his KRAS
status was wild type, he was a candi-
date for an epidermal growth factor
receptor (EGFR) inhibitor. He began
treatment with leucovorin, fluorouracil,
and irinotecan (FOLFIRI) in addition to
cetuximab. With the first cetuximab
dose, Mr. J developed itchy eyes, nau-
sea, vomiting, and dizziness. His infu-
sion was stopped and the severity of
his symptoms decreased immediately
(NCCN, 2009; Erbitux® prescribing
information, 2009). Mr. J was then
premedicated with an antihistamine
and a steroid, and his infusion time
was doubled. As a result, he was able
to receive subsequent doses of cetux-
imab without incident. After three
cycles of FOLFIRI and cetuximab, he
developed a grade 2 rash on his face
and shoulders (NCCN, 2009; Lenz,
2007). Mr. J received doxycycline 100
mg twice daily and applied hydrocorti-
sone cream 2.5% to the affected
areas. He noted improvement within 2
weeks, with the rash decreasing to
grade 1. After the next dose of
chemotherapy, Mr. J reported diarrhea
five to six times a day for the past 5
days. The oncology nurse noted that
his usual bowel pattern is once a day
(Lynch et al, 2007).

Palliative treatMent

Biologic therapies may provide bene-
fit in the treatment of stage IV CRC
with palliative intent. Cetuximab added
to irinotecan has been shown to

improve partial response and time to
progression compared to cetuximab
alone (Cunningham et al, 2004).
Panitumumab has been shown to
enhance progression-free survival com-
pared to best supportive care, however
it is not associated with improvement
in overall survival (Van Cutsem et al,
2007). Combinations of biologic thera-
pies (eg, bevacizumab + panitumumab
or bevacizumab + cetuximab) are not
recommended for stage IV CRC (NCCN,
2009). Worse outcomes and higher-
grade toxicities have been associated
with dual biologic therapy (Hecht et al,
2009; Punt et al, 2008).

side-effect ManaGeMent

HYPERSENSITIVITY REACTIONS
A hypersensitivity reaction (HSR) is

an exaggerated immune response to
an antigen that results in local tissue
injury or changes throughout the body
and may cause anaphylaxis. Nearly all
chemotherapeutic agents and targeted
therapies have the potential to cause
an HSR (Table 1). The incidence of
grade 3/4 HSRs in CRC is approxi-

mately 1% to 3% (Lenz, 2007;
Castells et al, 2008). The Southern
region of the United States has a high-
er incidence of severe HSRs, with
rates of up to 22%. Serum testing
showed immunoglobulin E (IgE) anti-
bodies against cetuximab present in
pretreatment samples of many
patients who experienced HSRs
(Chung et al, 2008).
HSRs may be either true allergic

reactions, which can result in anaphy-
laxis, or acute infusion reactions,
which are also known as cytokine-
release syndrome or anaphylactic reac-
tions. True allergic reactions are medi-
ated by IgE, whereas acute infusion
reactions are secondary to the release
of cytokines, such as tumor necrosis
factor-alpha, interleukin-6, and inter-
feron. Acute minor infusion reactions
are more common with targeted thera-
pies (Lenz, 2007). Patients who expe-
rience anaphylaxis as a result of a true
allergic reaction should not be rechal-
lenged with the administered agent,
whereas patients who experience acute
infusion reactions may be successfully
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case Presentation: staGe iv crc treated With cetuxiMab

for Palliative care

Bridget E. O’Brien, ND, APRN, FNP-BC, AOCNP®, Northwestern Medical Faculty Foundation, Chicago

(Lenz, 2007; Castells et al, 2008)
Nearly all chemotherapeutic agents and targeted therapies have the potential to cause a hypersensitivity reaction.

TABLE 1 Hypersensitivity Reactions  

Mild Reactions
Pruritus (with or without rash)

Metallic taste in mouth

Itchy eyes or nose

Sneezing

Watery eyes or nasal discharge

Angioedema (facial or lip swelling)

Headache

Moderate Reactions
Dizziness, weakness

Nausea, vomiting

Sweating

Severe Reactions
Syncope

Hoarseness

Bronchospasm

Stridor

Wheezing

Dyspnea 

Hypotension

Arrhythmia

Tachycardia



rechallenged with the administered
agent. Some HSRs involving true aller-
gic reactions may manifest as slight,
localized skin reactions and never
progress. Others may begin with a
slight skin reaction and progress to
wheezing or even anaphylaxis. 
There is no standard premedication

regimen to prevent HSRs. However,
there are several published premedica-
tion regimens that include histamine
receptor antagonists. For example,
diphenhydramine is recommended
before each dose of cetuximab
(Erbitux® prescribing information,
2009; Lenz, 2009). However, premed-
ication is not recommended before
therapy with bevacizumab, panitu-
mumab, or oxaliplatin unless there has
been a previous HSR (Erbitux® pre-
scribing information, 2009; Gobel,
2007; Lenz, 2007). Before therapy is
initiated, an assessment should be per-
formed to identify patients at risk for an
HSR, including those who have had a
previous reaction to drugs or who have
a history of allergies or asthma (Gobel,
2005). Most reactions occur within 15
to 30 minutes after initiation of thera-
py. Thus it is important to remain with
the patient during this time, particular-
ly when high-risk drugs are adminis-
tered. Vital signs should be taken
before, during, and after therapy (Lenz,
2007). The signs and symptoms of an
HSR should be known as well as the
drugs most likely to cause one. If an
HSR occurs, an accurate assessment of
the reaction is vital so that patients who
have had a severe allergic reaction are
not rechallenged with the agent, where-
as patients who have had an acute mild
infusion reaction are not inappropriate-
ly discontinued from what may other-
wise be effective therapy (Lenz, 2007;
Zanotti & Markman, 2001).
The management of an HSR

requires that the infusion be stopped
immediately. Supportive care should
be provided if necessary, including
hemodynamic support of a patient
with hypotension (Gobel, 2005). If the
incident is mild to moderate and
deemed to be the result of a cytokine-
release syndrome (eg, fever, chills,
rigor), then the infusion may be
restarted once the patient has been
treated appropriately and the symp-
toms have resolved (Lenz, 2007).
However, the infusion should be start-
ed at a slower rate (50%), and the
patient should be premedicated with

antihistamines and corticosteroids for
future infusions. The combination of
these agents for premedication has
been found to be superior to monother-
apy with either agent (Gobel, 2005;
Gobel, 2007; Lenz, 2007). For some
patients, desensitization may be nec-
essary. This is accomplished by admin-
istering escalating doses of the drug
over longer periods of time. There are
no standard desensitization protocols,
but case reports have demonstrated
the success of this strategy with oxali-
platin-associated HSR. Desensitization
should be considered for patients who
have experienced a significant HSR to
a drug that is vital to the treatment
protocol (Lenz, 2007).
If a reaction is severe after the infu-

sion has been stopped, the oncology
nurse should remain with the patient,
particularly if anaphylaxis is suspect-
ed. Staff should be prepared to deliver
the basics of resuscitation; both emer-
gency medications and a standing
treatment protocol should be available.
It is also important to know how to
contact an emergency team (Gobel,
2005). First-line interventions for
severe HSRs include: epinephrine,
which improves blood pressure,
decreases angioedema and urticaria,
provides for bronchodilation, and
inhibits inflammatory mediator
release; aminophylline for wheezing
and bronchospasm; and vasopressors
for uncontrolled hypotension. The
vasopressor of choice is generally
dopamine, given 2 to 20 μg/kg/min
and titrated to the patient’s blood pres-
sure. The offending drug should be
permanently discontinued in the case
of a severe reaction (Drain & Volchek,
2001; Gobel, 2005; Gobel, 2007;
Lenz, 2007).

DERMATOLOGIC TOXICITIES
Rash is the most common dermato-

logic toxicity associated with EGFR
inhibitors, occurring in 60% to 80% of
patients (Lynch et al, 2007). Other
dermatologic toxicities associated with
EGFR inhibitors include paronychia
and fissures, xerosis and pruritus, hair
changes such as trichomegaly, and
hypersensitivity (Table 2).
Trichomegaly can cause corneal abra-
sion. Patients may need to see an oph-
thalmologist for eyelash trimming
(Abdalla et al, 2008). Proactive rash
management includes evaluation of
patients every 2 weeks. Based on
severity, topical hydrocortisone, clin-
damycin, or steroid creams and tetra-
cycline antibiotics may be indicated to
manage inflammation (Figure; Lynch
et al, 2007). Sometimes a chemother-
apy dose reduction is required.
Patients should be instructed to avoid
the sun and use SPF 30 sunscreen
with zinc oxide, moisturize dry areas of
the body twice daily, inspect skin daily
and report any signs of infection, avoid
scratching, and use antihistamines as
necessary. Patients should also be
informed that rash presence and sever-
ity correlates with treatment response
(Lynch et al, 2007; Oishi, 2008).

DIARRHEA
Successful management of diarrhea

is dependent upon careful assessment
and grading. Establishment of base-
line bowel habits prior to chemothera-
py should be performed at the first
visit in order to accurately assess the
impact of treatment. Patients should
be asked how often they move their
bowels, to describe the consistency of
their stools, and whether they are
experiencing nocturnal stooling,
abdominal cramping, or fever. Grade 2
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(Lynch et al, 2007)
Rash is the most common dermatologic toxicity associated with epidermal growth factor receptor inhibitors, occurring in 60% to
80% of patients. 

TABLE 2 Epidermal Growth Factor Receptor Inhibitor Side Effects

Manifestation
Papulopustular rash

Paronychia and fissures

Xerosis and pruritis

Hair changes (trichomegaly 
and hypertrichosis)

Hypersensitivity

Incidence (%)
60–80

6–12

4–35

5–6

2–3



and higher diarrhea (increase of four
or more stools above daily baseline)
requires hydration therapy (Table 3;
National Cancer Institute, 2009;
O’Brien, Kaklamani, Benson, 2005).
For mild-to-moderate cases, lop-
eramide 4 mg orally at first dose may
be administered followed by 2 mg
every 2 to 4 hours until improvement
(Benson et al, 2004). After 12 hours
of being diarrhea-free, loperamide
may be discontinued. Patients often
discontinue treatment too early and
diarrhea returns. If diarrhea persists
for more than 24 hours, antibiotic
therapy may be administered. In
severe cases, aggressive management
with intravenous fluids, octreotide,
and hospitalization may be required.
Patients should be instructed to rec-
ognize and report symptoms such as
bloody stools, intense cramping, fever,
and excessive thirst to the healthcare
team, and to keep records on the
duration and frequency of diarrhea.
Patients should be educated on
dietary habits, such as limiting intake
of dairy products, alcohol, caffeine,
and high-fat and spicy foods; and
avoiding herbal supplements that can
cause diarrhea, such as milk thistle,
aloe, saw palmetto, and ginseng
(O’Brien et al, 2005).

conclusion

Palliative treatment options for
patients with metastatic CRC have
advanced considerably during the
past decade. New chemotherapeutic
agents and targeted therapies have
increased the response to treatment
and progression-free survival.
However, these agents are associated
with toxicities that present unique
clinical challenges. Dermatologic tox-
icities, HSRs, and diarrhea have the
potential to interrupt or discontinue
treatment. Oncology nurses play a
critical role in the assessment of
these toxicities and providing the
necessary interventions so that
patients may receive optimal pallia-
tive care. l
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(National Cancer Institute, 2009)
IV = intravenous, ADL = activities of daily living.
Successful management of diarrhea is dependent upon careful assessment and grading.

TABLE 3 Assessment of Diarrhea 

Rash Severity Intervention
Continue EGFR-inhibitor at current dose

and monitor for change in severity

Reassess after 2 weeks (either by a healthcare professional
or patient self-report); if reactions worsen or do not improve 

proceed to next step

No treatment or Topical hydrocortisone 1% or 2.5% cream† 
and/or clindamycin 1% gel

Reassess after 2 weeks (either by a healthcare professional
or patient self-report); if reactions worsen or do not improve 

proceed to next step

Reassess after 2 weeks; if reactions worsen, dose interruption or 
discontinuation may be necessary

Continue EGFR-inhibitor at current dose and monitor for change in 
severity; continue treatment of skin reaction with the following:

Reduce EGFR-inhibitor dose as per label and monitor for change
in severity; continue treatment of skin reaction with the following:

Hydrocortisone 2.5% cream† or clindamycin 1% gel
or pimecrolimus 1% cream

PLUS doxycycline 100-mg BID or minocycline 100-mg BID

Hydrocortisone 2.5% cream† or clindamycin 1% gel
or pimecrolimus 1% cream

PLUS doxycycline 100-mg BID or minocycline 100-mg BID
PLUS methylprednisone dose pack

Moderate
 • Generalized
 • Mild symptoms

(e.g., pruritus, tenderness)
 • Minimal impact on ADL
  • No sign of superinfection

Mild
 • Generally localized
 • Minimally symptomatic
 • No impact on ADL
  • No sign of superinfection

Severe
 • Generalized
 • Severe symptoms

(e.g., pruritus, tenderness)
 • Significant impact on ADL
  • Potential for superinfection

(Lynch et al, 2007)
Proactive rash management includes evaluation of patients every 2 weeks.
IV = intravenous, ADL = activies of daily living, BID = twice a day; EGFR = epidermal growth factor receptor.

FIGURE Rash Management Algorithm 

DIARRHEA

GRADE 0 GRADE 1 GRADE 2 GRADE 3 GRADE 4 GRADE 5

None Increase of
< 4 stools
per day
over base-
line; mild
increase in
ostomy out-
put over
baseline

Increase of
4–6 stools
per day
over base-
line;
increase in 
ostomy out-
put
compared
to baseline;
not interfer-
ing with
ADL

Increase of
≥ 7 stools
per day 
over base-
line;
inconti-
nence; 
hospitaliza-
tion
indicated;
severe
increase in
ostomy out-
put
compared
to baseline;
limiting
self-care
ADL

Life-threat-
ening con-
sequences;
urgent
intervention
indicated

Death
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Ms. C was a 57-year-old woman
who presented with a 2-month history
of 20-pound weight loss. She also
complained of constant abdominal
discomfort and indicated that she
had struggled with constipation for
many years. Ms. C indicated that she
had never had a colonoscopy and was
never told she needed one. To evalu-
ate her symptoms, testing was
ordered.  Computed tomography (CT)
scan revealed multiple liver lesions
and lung lesions. She underwent a
colonoscopy and a 3-cm circumferen-
tial tumor was found in the transverse
colon. The biopsy of the colon lesion
indicated adenocarcinoma. Ms. C was
not a candidate for colon resection
due to the location of the metastases
and because she was not experienc-
ing obstructive symptoms from the
colon tumor. However, she was con-
sidered a candidate for intensive sys-
temic chemotherapy (Table 1).
Ms. C was treated with leucovorin,

fluorouracil, oxaliplatin (FOLFOX),
and bevacizumab. After four cycles,
her blood pressure increased to
152/100 mm Hg; however, she
remained asymptomatic. She was
prescribed an angiotensin-converting

enzyme inhibitor and her blood pres-
sure returned to normal. Ms. C expe-
rienced a dramatic CT response for
the first 12 months of treatment. At
15 months, pulmonary disease was
present on the CT scan. She then
began treatment with leucovorin, flu-
orouracil, irinotecan (FOLFIRI), and
bevacizumab. She experienced
another response lasting 8 months
prior to disease progression indicated
on CT scan.
Ms. C underwent KRAS testing.

Because she was KRAS wild type pos-

itive, treatment with irinotecan and
cetuximab was initiated. Once again,
she responded to the change in thera-
py for 6 months before progression of
pulmonary disease was noted on CT
scan. She chose to enter hospice and
died 32 months after her diagnosis of
stage IV colorectal cancer (CRC).

bevacizuMab-associated

vascular toxicities

Bevacizumab is a vascular endothe-
lial growth factor (VEGF) inhibitor
associated with several unique and
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CASE STUDY

case Presentation: staGe iv crc treated With bevacizuMab

for Palliative care

Suzette C. Walker, MSN, RN, FNP, University of Michigan Comprehensive Care Center, Ann Arbor

(NCCN, 2009)
There are several treatment options available for patients with colorectal cancer who are not eligible for resection. 
FOLFIRI = leucovorin, fluorouracil, irinotecan; FOLFOX = leucovorin, fluorouracil, oxaliplatin; CapeOX = capecitabine, oxaliplatin; 5-
FU = fluorouracil; LV = leucovorin.

FOLFIRI with bevacizumab   

FOLFOX with bevacizumab 

CapeOX with bevacizumab 

5-FU/LV with bevacizumab 

Capecitabine +/- bevacizumab 

Infusional 5-FU/LV +/-bevacizumab  

If intensive therapy 
is tolerated    

If cannot tolerate
intensive therapy      

TABLE 1 Treatment Options for Patients Not Eligible for Resection



significant side effects. Grade 3/4
hypertension occurs in approximately
8% to 18% of patients receiving beva-
cizumab and can be managed with
administration of antihypertensive
agents. Blood pressure should be
monitored every 2 weeks and beva-
cizumab should be held for severe
hypertension (Avastin® prescribing
information, 2009). Gastrointestinal
perforation, although rare, requires
the immediate discontinuation of
therapy and surgical intervention.
Monthly evaluation of urine is recom-
mended to monitor for proteinuria. A
24-hour urine collection should be
performed if there is greater than 2+
protein. Bevacizumab must be discon-
tinued if nephrotic syndrome devel-
ops. Arterial thromboembolic events
can occur with bevacizumab and
requires cessation of therapy and
appropriate intervention. Patients
older than 65 years are at increased
risk for the development of throm-
boembolic events. Hemorrhage may
occur with bevacizumab use, ranging
from mild epistaxis to more serious or
fatal events. A rare toxicity known as
reversible posterior leukoencephalopa-
thy syndrome (RPLS) requires cessa-
tion of therapy, and may present as
neurological abnormalities such as
visual changes or stroke-like symp-
toms (Avastin® prescribing informa-
tion, 2009).

continuinG bevacizuMab

beyond ProGression

In the BRITE trial, bevacizumab with
chemotherapy was used as second-line
treatment for metastatic CRC (Grothey
et al, 2008). After first disease progres-
sion and physician discretion, patients
were either given no further treatment,
chemotherapy only, or bevacizumab
combined with chemotherapy. Second-

line treatment with bevacizumab in
combination with chemotherapy was
shown to be beneficial with a median
survival of 31.8 months compared to
19.9 months with chemotherapy alone
(Table 2). When selecting second-line
treatment for stage IV disease with pal-
liative intent, the survival benefit asso-
ciated with the addition of bevacizum-
ab must be weighed against treatment
tolerability and cost.

conclusion

With the expanding number of novel
regimens available for patients with
metastatic CRC, oncology nurses are
playing an increasingly prominent role in
disease management. In the treatment
of metastatic disease with palliative
intent, the goal is to preserve patient
quality of life. Although targeted agents
such as bevacizumab have been shown
to provide benefit in this setting, oncol-
ogy nurses must be aware of the unique
toxicities associated with each in order
to develop the most effective supportive
care plans possible for all patients.
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Glossary

anaphylaxis: a severe, whole-body and life-
threatening allergic reaction. After initial
exposure, the immune system becomes
sensitized to that allergen. On subsequent
exposure, sudden and severe allergic reac-
tion occurs. 

microsatellite instability (MSI): a change that
occurs in the DNA of certain cells in which
the number of repeats of microsatellites
(short, repeated sequences of DNA) differs
from the number of repeats that was in the
DNA when it was inherited

peripheral neuropathy: damage to the
peripheral nervous system

trichomegaly: syndrome consisting of exces-
sive growth of the eyelashes and brow hair

wild type: the most common phenotype of a
gene; without mutation
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(Grothey et al, 2008)
OS = overall survival; PD = progressive disease; BBP = bevacizumab beyond progression. 

TABLE 2 BRITE Registry: Overall Survival 

No-PD post
treatment 
(n = 253)

No BBP
(n = 531)

BBP
(n = 642)

Number of deaths, 
n (%)

168
(66)

305
(58)

260
(41)

Median OS (mos) 12.6 19.9 31.8

1-year OS rate (%) 52.5 77.3 87.7

OS after first PD (mos) 3.6 9.5 19.2
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1. According to the American Joint
Committee on Cancer staging guide-
lines for colorectal cancer (CRC), the
usual treatment for stage I chemother-
apy is:
a. Surgery only
b. Surgery first with or without
chemotherapy

c. Chemotherapy first with or without
follow-up surgery

d. None of the above

2. KRAS mutations can be found in
30% to 50% of all CRC tumors and
are excellent indicators of which
patients will benefit from the addition
of cetuximab.
a. True
b. False

3. The National Comprehensive
Cancer Network recommends KRAS
gene testing should be included in
the workup of all patients diagnosed
with stage IV disease.
a. True
b. False

4. Which of the following statements is
true regarding the management of
cetuximab-induced infusion reactions?
a. Reduce dose by 25% and contin-
ue infusion

b. Permanently discontinue drug for
mild and severe infusion reactions

c. Immediately stop infusion and fol-
low institutional protocol for man-
agement of infusion reaction

d. None of the above

5. Which of the following are treatments
that should be used in the manage-
ment of moderate epidermal growth
factor receptor-associated dermato-
logic toxicities?
a. Topical hydrocortisone (1% or
2.5% cream) and clindamycin
(1% gel only)

b. Hydrocortisone (1% or 2.5%
cream), clindamycin gel, pime-
crolimus plus doxycycline (100
mg bid), or minocycline (100 mg

bid)
c. Hydrocortisone (1% or 2.5%
cream), clindamycin gel, pime-
crolimus plus doxycycline (100
mg bid), or minocycline (100 mg
bid) plus methylprednisolone
dose pack

d. None of the above

6. Management of chemotherapy-
induced diarrhea does not include:
a. Loperamide
b. Octreotide
c. Opioids
d. Increased fluid intake

7. A patient with adenocarcinoma is
being treated with fluorouracil, leu-
covorin, oxaliplatin (FOLFOX), and
bevacizumab is noted to have a rise
in blood pressure to 152/100 mm Hg
after 4 cycles. What do you do with
the patient’s treatment?
a. Hold therapy and repeat blood

pressure in 1 week
b. Hold bevacizumab only
c. Hold bevacizumab and start an
antihypertensive medication

d. Treat the patient while starting an
antihypertensive medication

8. Which of the following antiemetic
prophylaxes should be recommend-
ed to prevent high-risk chemothera-
py-induced nausea and vomiting?
a. A 5-HT3 antagonist (eg,
palonosetron) only

b. NK-1 RA (eg, aprepitant) plus
dexamethasone

c. A 5-HT3 antagonist, NK-1 RA
plus dexamethasone

d. None of the above

9. Which of the following is recom-
mended for the management of
stomatitis/mucositis?
a. Chlorhexidine mouth wash
b. Bland rinses (eg, salt and soda in
water)

c. Sucralfate
d. Alcohol-based mouthwashes

©2009 Institute for Medical Education & Research, Inc. 451 NL

Extent to Which Program Activities Met the Identified Purpose
• To educate nurses on the latest treatment and 
nursing management strategies for patients with 
colorectal cancer (CRC). 5    4    3    2    1

Evaluation Form – Colorectal Cancer: Nursing Roundtable
Discussions
IMER respects and appreciates your opinions. To assist us in evaluating
the effectiveness of this activity and to make recommendations for future
educational offerings, please take a few minutes to complete this evalua-
tion form. You must complete this evaluation form to receive acknowl-
edgement of participation for this activity.

5 =
Outstanding

4 = 
Good

3 =
Satisfactory

2 = 
Fair

1 = 
Poor

INDIVIDUALIZED
COLORECTAL CANCER
TREATMENT IN 2009:
THE ROLE OF THE ONCOLOGY NURSE

IN THE DELIVERY OF QUALITY CARE

Extent to Which Program Activities Met the Identified Objectives
Upon completion of this activity, participants should be able to:
• Outline pathology and staging criteria for CRC 5    4    3    2    1
• Describe the latest research on the application 5    4    3    2    1
of molecular biomarkers/genomics in clinical 
decision-making

• Outline evidence-based recommended treatment 5    4    3    2    1
guidelines for adjuvant therapy for patients with 
high-risk stage II disease

• Evaluate emerging data on the use of neoadjuvant 5    4    3    2    1
and adjuvant therapy for patients with liver- or 
lung-limited metastases

• Analyze nursing practice research relating to the 5    4    3    2    1
administration of therapy as well as assessment 
and management of treatment-related toxicities 
of commonly used metastatic CRC regimens

• Incorporate performance/functional status 5    4    3    2    1
assessment into the nursing care plan

• Plan patient education regarding participation 5    4    3    2    1
in clinical trials

Overall Effectiveness of the Activity
• Was timely and will influence how I practice 5    4    3    2    1
• Will assist me in improving patient care 5    4    3    2    1
• Fulfilled my educational needs 5    4    3    2    1
• Avoided commercial bias or influence 5    4    3    2    1

Approximately what percentage of the program content was new to you? 
5 0–20%    5 21–40%    5 41–60%    5 61–80%    5 81–100%

Impact of the Activity
Do you feel that the activity:

• Reinforced your current practice/treatment habits 5 Yes     5 No
• Will improve your practice/patient outcomes 5 Yes     5 No
• Enhanced your current knowledge base 5 Yes     5 No
• Will cause you to make changes in your practice? 5 Yes     5 No

If yes, please describe any change(s) you plan to make in your practice as
a result of this activity: ______________________________________
__________________________________________________________

How committed are you to making these changes?
(very committed)  5    4    3    2    1 (not committed) 

Additional comments about this activity: ________________________
__________________________________________________________

Future Activities
Do you feel future activities on this subject matter are 
necessary and/or important to your practice? 5 Yes     5 No

Please list any other topics that would be of interest to you for future
educational activities:________________________________________
__________________________________________________________

Was there anything not covered that would have better helped meet the
learning objectives? ________________________________________
__________________________________________________________

What prompted you to participate in this educational activity? ________
__________________________________________________________

What are your perceived barriers to implementing the information pre-
sented in this activity? ______________________________________
__________________________________________________________

Is there a gap between the information provided in 
this activity and your practice habits? ________________________________
5 Yes     5 No

If yes, please describe: ______________________________________
__________________________________________________________

Would you recommend this activity to a colleague? 5 Yes     5 No

Posttest for Individualized Colorectal Cancer Treatment in 2009:
The Role of the Oncology Nurse in the Delivery of Quality Care
(Please record the correct answer for each question in the answer key.)
There are no fees for participating and receiving 1.2 nursing contact hours
for this activity. During the period November 13, 2009 through November
12, 2010, participants must complete the posttest (below) by recording the
best answer to each question in the answer key. Once you have finished
your test and completed the subsequent evaluation form, please send your
responses to us. Your test will be reviewed and if you receive a passing
grade of 70% or higher your certificate of completion will be mailed to you
within 3 weeks.

www.IMERonline.com
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Follow-up
Years in practice:

5 < 2 years
5 2–5 years
5 6–10 years 
5 >10 years

Educational background (highest degree):
5 Associate/Diploma
5 BSN
5 MSN 
5 PhD
5 Other ____________________________________________
______________________________________________________

Primary functional area:
5 Patient care
5 Education 
5 Administration
5 Research
5 Other ____________________________________________
______________________________________________________

Primary specialty:
5 Chemotherapy/biotherapy 5 Breast oncology 
5 GI oncology 5 Hematology/BMT
5 Pediatric oncology 5 Radiation oncology
5 Thoracic oncology 5 Patient education
5 Prevention/detection 5 Palliative care
5 Other ____________________________________________
______________________________________________________
______________________________________________________

Primary position:
5 Academic educator
5 Clinical trials nurse 
5 Clinical nurse specialist 
5 Director/asst. director/VP
5 Nurse manager/coordinator
5 Nurse practitioner

Do you prefer educational CE seminars or mail CE programs?
5 Seminars
5 Mail

I most prefer CE programs that are:
5 On a Web site that I can visit
5 Audio CDs
5 Print materials 
5 Teleconferences
5 CD-ROMs (audio plus slideshow)

I least prefer CE programs that are:
5 On a Web site that I can visit
5 Audio CDs
5 Print materials
5 Teleconferences
5 CD-ROMs (audio plus slideshow)

As part of our ongoing quality-improvement effort, we conduct 
post-activity follow-up surveys to assess the impact of our educational
interventions on professional practice. Please indicate your willingness to
participate in such a survey:

5 Yes, I would be interested in participating in a follow-up survey
5 No, I’m not interested in participating in a follow-up survey

Request for Credit

Name ________________________________________________________

Degree ______________________________________________________

Specialty ________________________________________________

Organization __________________________________________________

Street Address ___________________________________ Box/Suite ______

City __________________________ State ______ ZIP Code Work Phone

Number________________________________________________________

Work Fax Number ____________________________________________

E-mail ________________________________________________________

Signature ___________________________________ Date ______________

This newsletter can be viewed on our Web site, www.IMERonline.com.
On the homepage, click on the CE/CME tab, select On-Demand
Education, and select Individualized Colorectal Cancer Treatment in 2009:
The Role of the Oncology Nurse in the Delivery of Quality Care

Posttest Answer Key

5 Please send me FREE IMER CE programs and 
invitations to IMER’s FREE CE symposia.

I’m also interested in these other types of cancers:

5 lung 5 breast 5 lymphoma 5 leukemia

5 colorectal 5 prostate 5 ovarian 5 head & neck

5 other  

(please describe) ____________________________________

______________________________________________
While we strive not to send duplicates, we hope that you will
share yours with a friend if you receive more than one copy.

If you wish to receive acknowledgement of participation for this activity, please fill out your contact information. 
Mail or fax this test and evaluation form to receive your certification of completion. 

Institute for Medical Education & Research
12000 Biscayne Boulevard, Suite 300 | North Miami, FL 33181 | Fax (305) 892-1039

1 2 3 4 5 6 7 8

The following items do not need to be completed to receive acknowledgement of participation for this activity.
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Privacy Policy
When you participate in an educational activity provided by the Institute for Medical Education & Research (“IMER” or “we”), we ask you for your name, degree, affiliation, street address, telephone num-
ber, fax number, and e-mail address (the “Information”). We use that Information in the following ways:
We use the Information to grade your posttest and to send you a certificate of completion of the educational activity. If we use a third-party company to grade your posttest and issue certificates of comple-
tion, we will give the Information to that company for that purpose only. 
For each educational activity that you take, you must complete an evaluation questionnaire. That questionnaire asks if you are willing to participate in a follow-up survey. If you answer yes, we will use your
name and contact information to send you the survey.
We may use the Information to invite you to participate in other educational activities that IMER or its affiliates may offer.
On occasion, the commercial supporter of an educational activity will ask us for a list of the people who participated in that activity, so that it may document the first level of outcomes-based evaluation in
the educational activity (i.e., who attended, which medical specialties/practices were represented, how this compares to the target audience, and whether the activity needs to be repeated because signifi-
cant numbers of the target audience did not attend). In that event, we will provide the supporter with your name, title and affiliation, but we will request in writing that the supporter not contact you direct-
ly for any purpose. 
If our company is acquired or merged into another company, we may make the Information available to the new owner/entity to use in the ways described above, to enable it to continue our business.
Any changes to our privacy policy will be posted here immediately.
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