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The purpose of VA PBM Services drug monographs is to provide a comprehensive drug review for making formulary decisions. These documents will be updated when new clinical data warrant additional formulary discussion. Documents will be placed in the Archive section when the information is deemed to be no longer current.
Executive Summary:  

Efficacy in Squamous Cell Carcinoma of the Head and Neck (SCCHN)
· High dose radiotherapy (RT) vs. high dose RT plus cetuximab (C) has been evaluated in locally advanced SCCHN.  The addition of cetuximab to RT in this setting is associated with improved locoregional control and median overall survival (OS), although it was not compared to the standard of care.
· Cetuximab/RT may have a role in patients who may not be able to tolerate platinum-based chemoradiotherapy.

· Prominent (grade 2-4) rash vs. mild rash (grade 0-1) associated with improved OS.

· Vermorken, et al. compared a platinum-based regimen (cisplatin or carboplatin) plus 5-fluorouracil (5FU) to the same regimen plus European Union-approved cetuximab (EU-C) in patients with recurrent locoregional or metastatic SCCHN.  Of note, the United States (US) cetuximab provides approximately 22% higher exposure relative to EU-C.  
· The addition of cetuximab to platinum-based therapy plus 5FU improves OS & Progression-Free Survival (PFS) rates compared to the combination without cetuximab, but has significant toxicity.

· Cetuximab is active in the recurrent/metastatic SCCHN setting, after patients have progressed on platinum-based therapy.  Significant toxicity may limit use to select patients.  No Quality of Life (QOL) data is available.
Efficacy in K-Ras wild-type, Epidermal Growth Factor Receptor (EGFR)-expressing, Metastatic Colorectal Cancer (mCRC)

· Van Cutsem, et al. performed a phase 3, multicenter, randomized, open-label trial evaluating the use of EU-approved cetuximab in combination with Irinotecan, Fluorouracil, Leucovorin (FOLFIRI) vs. FOLFIRI alone; this was known as the CRYSTAL trial.

· Addition of cetuximab to FOLFIRI in the first-line setting resulted in improvement in PFS, Objective Response Rate (ORR) and OS.  
· Cetuximab in combination with best supportive care (BSC) compared to BSC alone was evaluated in patients with advanced mCRC who have progressed on treatment with a fluoropyrimidine, irinotecan and oxaliplatin therapies
· At the 14.6-month follow-up, the primary endpoint of median OS was 6.1 vs. 4.6 months; HR 0.77 (0.64-0.92); p=0.005 in the EU-C + BSC vs. BSC alone arms
· Cetuximab has activity as monotherapy in patients pretreated with oxaliplatin- and irinotecan-based regimens with improvement in median OS and PFS.
· Grade of dermatologic toxicity from cetuximab therapy strongly correlates with survival benefit.

Safety in SCCHN and mCRC

· Cetuximab has boxed warnings that highlight the risk of infusion reactions and risk of cardiopulmonary arrest

· Additional warnings/precautions include the risk of pulmonary and dermatologic toxicities as well as the risk of hypomagnesemia and electrolyte abnormalities

· The most common adverse reactions that occurred within the clinical trial setting (incidence > 25%) include cutaneous reactions, headache, diarrhea and infection
· The most serious adverse reactions noted are infusion reactions, cardiopulmonary arrest, dermatologic toxicity/radiation dermatitis, sepsis, renal failure, interstitial lung disease and pulmonary embolus.

· Cetuximab was discontinued in 3-10% of patients due to adverse events among clinical trials.

Introduction1,2
Cetuximab received its first FDA-approved indication in combination with irinotecan for the treatment of metastatic colorectal cancers that express EGFR and are refractory to irinotecan-based therapy in February 2004.  In addition, cetuximab was approved as a single agent for the treatment of metastatic colorectal cancers that express EGFR in patients who are intolerant to irinotecan therapy.  The PBM drug monograph that outlines this indication can be found at https://vaww.cmopnational.va.gov/cmop/PBM/Clinical%20Guidance/Archived%20Criteria,%20Guidelines%20and%20Reviews/Drug%20Monographs%20(Archive)/Cetuximab%20F.pdf.
Cetuximab also received FDA-approval in Squamous Cell Carcinoma of the Head and Neck (SCCHN):

· Locally or regionally advanced SCCHN in combination with radiation therapy (3/2006)

· Recurrent or metastatic SCCHN progressing after platinum-based therapy (3/2006)

· Recurrent locoregional disease or metastatic SCCHN in combination with platinum-based therapy with 5-FU (11/2011)

Additional indications in K-Ras wild-type, EGFR-expressing, metastatic colorectal cancer have also been granted:

· As a single agent in patients who failed oxaliplatin- and irinotecan-based chemotherapy or who are intolerant to irinotecan (10/2007)

· In combination with FOLFIRI for first-line treatment (7/2012)

The purposes of this monograph are to (1) evaluate the available evidence of safety, tolerability, efficacy, cost, and other pharmaceutical issues that would be relevant to evaluating cetuximab for possible addition to the VA National Formulary; (2) define its role in therapy; and (3) identify parameters for its rational use in the VA.
FDA Approved Indication(s)2 

Since the initial approval in 2004, Cetuximab has received FDA-approval for the treatment of the following:

Squamous Cell Carcinoma of the Head and neck (SCCHN)
· Locally or regionally advanced squamous cell carcinoma of the head and neck in combination with radiation therapy

· Recurrent locoregional disease or metastatic squamous cell carcinoma of the head and neck in combination with platinum-based therapy with 5-FU

· Recurrent or metastatic squamous cell carcinoma of the head and neck progressing after platinum-based therapy

K-Ras mutation-negative (wild-type), EGFR-expressing, metastatic colorectal cancer (mCRC) as determined by FDA-approved tests:

· In combination with FOLFIRI for first-line treatment

· In combination with irinotecan in patients who are refractory to irinotecan-based chemotherapy

· As a single agent in patients who have failed oxaliplatin- and irinotecan-based chemotherapy or who are intolerant to irinotecan

Potential Off-label Uses

This section is not intended to promote any off-label uses. Off-label use should be evidence-based. See VA PBM-MAP and Center for Medication Safety’s Guidance on “Off-label” Prescribing (available on the VA PBM Intranet site only).  
Research with cetuximab is ongoing in lung, colorectal and head/neck cancer.

Current Alternatives
VA National Formulary (VANF) alternatives for cetuximab in the treatment of head and neck cancer include cisplatin and carboplatin.
Alternatives for cetuximab monotherapy in the treatment of colorectal cancer include panitumumab (non-formulary item).

Cetuximab has efficacy data and FDA-approval in combination with FOLFIRI as first-line therapy.  Evidence suggests that the addition of cetuximab to Oxaliplatin, Fluorouracil, Leucovorin (FOLFOX) provides no PFS or OS benefit and therefore does not support the combination.11,12  Some providers believe that the combination of panitumumab and FOLFOX is a reasonable first-line alternative.

Dosage and Administration2
Premedication

All initial doses of cetuximab should be preceded by an H1-antagonist (eg. 50mg diphenhydramine) intravenously 30-60 minutes prior to the first dose.  The decision to premedicate for subsequent doses should be based upon clinical judgment and the presence/severity of prior infusion-related reactions.
Squamous Cell Carcinoma of the Head and Neck

Cetuximab in combination with radiation therapy or in combination with platinum-based therapy with 5-FU:

· Recommended initial dose is 400 mg/m2 given one week prior to initiation of a course of radiation therapy or on the day of initiation of platinum-based therapy with 5-FU as a 120-minute intravenous infusion (max infusion rate 10 mg/min). Complete cetuximab administration 1 hour prior to platinum-based therapy with 5-FU.

· Recommended subsequent weekly dose (all other infusions) is 250 mg/m2 infused over 60 minutes (max infusion rate 10 mg/min) for the duration of radiation therapy (6-7 weeks) or until disease progression or unacceptable toxicity when administered in combination with platinum-based therapy with 5-FU.  Complete cetuximab administration 1 hour prior to radiation therapy or platinum-based therapy with 5-FU.

Cetuximab monotherapy:

· Recommended initial dose is 400 mg/m2 given as a 120-minute intravenous infusion (max rate 10 mg/min)

· Recommended subsequent weekly dose (all other infusions) is 250 mg/m2 infused over 60 minutes (max rate 10 mg/min) until disease progression or unacceptable toxicity.

Colorectal Cancer

· Determine K-Ras mutation and EGFR-expression status using FDA-approved tests before initiating treatment.  Only patients who are K-Ras  wild-type (mutation negative) should receive cetuximab.
· Recommended initial dose (monotherapy or in combination with irinotecan or FOLFIRI) is 400 mg/m2 intravenously over 120 minutes (max infusion rate 10 mg/min).  Proceed with FOLFIRI one hour after cetuximab infusion.

· Subsequent weekly doses (monotherapy or in combination with irinotecan or FOLFIRI) is 250 mg/m2 intravenously over 60 minutes (max infusion rate 10 mg/min) until progressive disease or unacceptable toxicity.  Proceed with FOLFIRI one hour after cetuximab infusion.

Dose Modifications for Infusion Reactions and Dermatologic Toxicity
Refer to Prescribing Information

Efficacy 

Efficacy Measures

Locoregionally advanced SCCHN
Duration of locoregional control, defined as the absence of progression of locoregional disease


Overall survival (OS)


Progression-free survival (PFS)

Objective response rate (ORR), defined as complete responses, partial responses and stable disease

Recurrent/metastatic SCCHN


OS


PFS


ORR


Duration of ORR

Metastatic colorectal cancer (mCRC)


PFS


OS


ORR


Duration of ORR

Summary of efficacy findings 
This section contains the clinical trial summaries of the FDA-approved indications of colon cancer and head and neck cancer.  Also included is a trial summary of cetuximab used in combination with chemotherapy for the treatment of Non Small Cell Lung Cancer (NSCLC).  Of note, cetuximab is not FDA-approved for the treatment of NSCLC.
Use of cetuximab in locally advanced SCCHN in combination with radiation therapy 3,4
· Bonner, et al. compared high dose radiotherapy (RT) to high dose RT plus cetuximab.
· Cetuximab was administered as 400 mg/m2 IV x 1, then 250 mg/m2 IV weekly with RT, which was a 7-8 week course.

· Median age of the 80% male population was 57 years; the majority of the population had Karnofsky Performance Status (KPS) 80-100

· Median duration of locoregional (LR) control in the RT alone vs. RT + C arm was 14.9 vs. 24.4 months; HR 0.68 (0.52-0.89); P=0.005

· At a median of 54 months, the following endpoints were reported:

PFS was 12.4 vs. 17.1 months; HR 0.70 (0.54-0.90); p=0.006 

Median OS 29.3 vs. 49 months; HR 0.74 (0.57-0.97); p = 0.03

Best ORR 64 vs. 75%; OR 0.57 (0.36-0.90); p=0.02

· At 5 years, the following endpoints were reported:

Median OS 29.3 vs. 49 months; HR 0.73 (0.56-0.95); p=0.018

5-year OS 36.4 vs. 45.6%

Prominent (grade 2-4) rash vs. mild rash (grade 0-1) associated with 

longer OS 68.8 vs. 25.6 months; HR 0.49 (0.34-0.72); p=0.002
· Cetuximab in combination with radiation therapy has been shown to improve locoregional disease control as well as overall survival and progression-free survival when compared to radiation therapy alone.  

· The standard of care in this setting is concurrent cisplatin and radiotherapy.  The combination of cetuximab and radiotherapy has not been compared to this standard.
· Acneiform rash, and infusion-related events occurred with greater frequency in the RT + C arm; Other grade 3, 4, 5 events were comparable between both arms.

· The addition of cetuximab did not appear to increase the adverse events related to RT.  Mucositis, dysphagia and xerostomia were similar between treatment arms.  

· Cetuximab does not replace the standard, which is chemoradiation with cisplatin, but it may have a role in patients who would not be expected to tolerate cisplatin therapy due to adverse events such as nephrotoxicity, ototoxicity or neurotoxicity.

Use of cetuximab in recurrent locoregional or metastatic SCCHN with platinum-based therapy with 5FU 5
· Vermorken, et al. compared a platinum-based regimen (cisplatin or carboplatin) plus 5-fluorouracil (5FU) to the same regimen plus EU-approved cetuximab (EU-C).  Of note, the U.S. cetuximab provides approximately 22% higher exposure relative to EU-C.

· A maximum of 6 cycles of chemotherapy was allowed; EU-C was allowed to continue in the setting of stable disease.

· In the 90% male study population, the median age was 56 years; 88% had KPS of 80 or greater.

· At the median follow-up of 19 months, the following endpoints were reported in the Plat/5FU/EU-C vs. Plat/5FU arms:

Median OS 10.1 vs. 7.4 months; HR 0.80 (0.64-0.99); p=0.04

Median PFS 5.5 vs. 3.3 months; HR 0.54 (0.43-0.67); p<0.001

Objective RR 36 vs. 20%; OR 2.33 (1.50-3.60); p<0.001

Disease control 81 vs. 60%; OR 2.88 (1.87-4.44); p<0.001

Time to Treatment Failure 4.8 vs. 3.0 months; HR 0.59 (0.48-0.73); p<0.001

· Most common grade 3-4 adverse events were comparable between groups:
Neutropenia 22 vs. 23%

Anemia 13 vs. 19%

Thrombocytopenia 11 vs. 11%

· Significant differences in adverse events were noted with the following:

Skin reactions 9 vs. <1%; p<0.001

Anorexia 5 vs. 1%; p=0.05

Hypomagnesemia 9 vs. 1%; p=0.05

Hypocalcemia 6 vs. 1%; p=0.06

Sepsis 7 vs. < 1%; p=0.02

· In the setting of recurrent or metastatic disease, the evidence shows that the addition of cetuximab to platinum-based therapy and 5FU as first-line therapy has improved overall survival rates compared to the combination without cetuximab.  

· The toxicity of the combination was significant and warrants caution; use of this combination should only be considered in patients with high KPS (80-100) scores.
Use of cetuximab in recurrent/metastatic SCCHN, progressing after platinum-based therapy 6
· In a phase 2, open-label trial, Vermorken, et al. evaluated the use of cetuximab in patients with recurrent or metastatic SCCHN who have progressed on a prior platinum-based regimen.

· Cetuximab was given as 400 mg/m2 IV x 1, followed by 250 mg/m2 IV weekly for at least 6 weeks.  If patients responded or had stable disease, then cetuximab was continued until progressive disease

· The primary endpoint of ORR was 13% (95% CI, 7-21%); other endpoints included the following

Disease control 46% (95% CI, 36-56%)

Median time to response 49 days (37-251)

Duration of response 126 days

· The most common AE’s reported were rash, acne and asthenia; SAE’s were reported in 46% of patients; SAE’s related to cetuximab were reported in 20%; 1 infusion-related fatality occurred with cetuximab.

· Single-agent cetuximab obtained ORR in 13% of study patients.  Being a single-arm trial, there was no comparator arm of BSC.  And there is no data comparing cetuximab given concurrently with platinum-based therapy and 5FU versus cetuximab given sequentially, after platinum-based therapy and 5FU.  
· Due to the significant toxicity of cetuximab in this setting, it would be valuable to know the impact of this treatment on Quality of Life (QOL).  Although the study shows that some efficacy can be obtained, patients may not choose this therapeutic modality if their QOL was to suffer.

Use of cetuximab in K-Ras wild-type, EGFR-expressing, metastatic colorectal cancer in combination with FOLFIRI for first-line treatment 7,8
· Van Cutsem, et al. performed a phase 3, multicenter, randomized, open-label trial evaluating the use of EU-approved cetuximab in combination with FOLFIRI vs. FOLFIRI alone in patients with metastatic colorectal cancer and Eastern Cooperative Oncology Group Performance Status (ECOG PS) < 2; this was known as the CRYSTAL trial
· Median age of study participants was 61 years; 60% male and 63% K-Ras wild-type

· The primary endpoint was PFS; secondary endpoints included OS, ORR, rate of surgery for metastases, safety

· At the 30-month follow-up, median PFS 8.9 vs. 8 months [HR 0.85; 0.72-0.99; p=0.048] with no significant difference in overall survival [HR 0.93; 0.81-1.07; p=0.31]. 

· PFS among K-Ras wild-type tumors [HR 0.68; p=0.02] vs. K-Ras mutant tumors  [HR 1.07; p=0.75]; Median PFS times were 9.9 vs. 8.7 months in EU-C + FOLFIRI vs. FOLFIRI alone in K-Ras wild-type population

· Median OS was 24.9 vs. 21 months in EU-C + FOLFIRI vs. FOLFIRI alone in K-Ras wild-type population compared to 17.5 vs. 17.7 months in K-Ras mutant patients

· Overall response rate favored the EU-C + FOLFIRI vs. FOLFIRI arm with 46.9 vs. 38.7% [HR 1.40 (1.12-1.77); p=0.004]

· Rate of surgery for metastases was higher in the cetuximab arm: 7 vs. 3.7%; rate of R0 resection for curative intent 4.8 vs. 1.7%; OR 3.02, 1.45-6.27; p=0.002

· At the 46-month follow-up, median OS 19.9 vs. 18.6 months [HR 0.87; 0.774-0.995; p=0.04]

· Median PFS of patients with K-Ras wild-type tumors favored the cetuximab arm 9.9 vs. 8.4 months; HR 0.79; p=0.0012.

· Diarrhea, rash, acneiform rash occurred with greater frequency in the EU-C + FOLFIRI arm; all skin reactions occurred with greater frequency in the EU-C arm as well; most common grade 3,4 adverse event was neutropenia

· Overall, compared to FOLFIRI alone, the addition of cetuximab reduced the risk of disease progression in patients with K-Ras wild-type tumors; no evidence of benefit existed among patients with K-Ras mutant tumors
Use of cetuximab in K-Ras wild-type, EGFR-expressing, metastatic colorectal cancer as a single agent in patients who have failed oxaliplatin- and irinotecan-based chemotherapy or who are intolerant to irinotecan 9,10
· Jonker, et al. evaluated the use of cetuximab in combination with best supportive care (BSC) compared to BSC alone in patients with advanced mCRC who have progressed on treated with a fluoropyrimidine, irinotecan and oxaliplatin therapies
· Treatment arms included EU-C + BSC vs. BSC alone
· Median age of study participants was 63 years, 64% male; 75% ECOG PS 0-1; 23% ECOG PS 2
· At the 14.6-month follow-up, the primary endpoint of median OS was 6.1 vs. 4.6 months; HR 0.77 (0.64-0.92); p=0.005 in the EU-C + BSC vs. BSC alone arms
· Median PFS improved with EU-C [HR 0.68; 0.57-0.80; p< 0.001]
· In a planned subgroup analysis, no differences were noted with respect to ECOG PS, age or sex; a forest plot demonstrating HRs with death showed that the confidence interval for ECOG PS 2 crossed the value of one, suggesting that there was no difference between the treatment arms in that subgroup
· The grading of rash strongly correlated with survival (grade 0-1 toxicity with lower response than grade 2+ toxicity)
· QOL assessment indicates patients treated with EU-C experienced less deterioration of physical function at the 8- and 16- week periods, although compliance rates of QOL assessment make interpretation of the results difficult
· Authors conclude that the addition of cetuximab can improve OS and PFS in patients who have progressive disease on prior therapies
Use of cetuximab in combination with chemotherapy for the treatment of advanced Non-Small Cell Lung Cancer (NSCLC)11
· Pirkier et al., on behalf of the FLEX Study Team, evaluated the use of cetuximab in combination with vinorelbine/cisplatin compared to chemotherapy alone in the First-Line ErbituX in lung cancer (FLEX) trial.

· In a phase III design, EGFR-expressing chemotherapy-naïve patients with wet stage IIIB or stage IV NSCLC were randomly assigned in a 1:1 ratio to chemotherapy + cetuximab vs. chemotherapy alone.

· Chemotherapy consisted of cisplatin 80 mg/m2 IV on day 1, vinorelbine 25 mg/m2 IV on days 1 and 8, repeated every 3 weeks for up to 6 cycles.  Cetuximab was administered as 400 mg/m2 IV on day 1, then 250 mg/m2 IV weekly.

· Patients were assessed every 8 weeks for tumor response, disease progression, toxicity and quality of life. The primary endpoint was overall survival, while PFS, best response, quality of life and safety were secondary endpoints.
· The median follow-up time was 23.8 months (95% CI, 22.1-24.9 for chemotherapy + cetuximab vs. 22.4-24.8 for chemotherapy alone).  Median overall survival was 11.3 vs. 10.1 months in the chemotherapy + cetuximab vs. chemotherapy alone, respectively (HR 0.87, 0.762-0.996; p=0.044).  

· The survival benefit was noted in all histologic subgroups of NSCLC; PFS was not different between the groups and neither was QOL, although it is difficult to assess effect on QOL as there was a low return rate of questionnaires (70% at baseline to 15% at study end).

· Safety profiles between the two arms were similar with the exception of anti-EGFR antibody toxicities of acne-like skin rash, diarrhea and infusion-related reactions.  Significant neutropenia (grade 4) was noted in both arms (~38%).  Grade 3 or 4 sepsis was more common in the cetuximab arm.

· Although the combination of cetuximab/vinorelbine/cisplatin has activity in this patient population, some feel that the magnitude of benefit is outweighed by the toxicity profile of this regimen.  The FDA has not approved cetuximab for the treatment of NSCLC.
For further details on the efficacy results of the clinical trials, refer to Appendix:  Clinical Trials (page 19).

Adverse Events (Safety Data)

The safety data reflects the exposure to 1373 patients with either SCCHN or colorectal cancer in phase 3 trials for a median of 7-14 weeks.
Deaths and Other Serious Adverse Events 

Death secondary to cardiovascular event or sudden death was reported in 3% of patients receiving cetuximab/platinum-based therapy/5FU vs. 2% in the arm without cetuximab among study participants with recurrent/metastatic SCCHN.
Serious infusion-related reactions occurred with cetuximab in ~ 3% of the study population; fatal outcome was reported in less than 1 in 1000.

Common Adverse Events

Infusion reactions included pyrexia, chills, rigors, dyspnea, bronchospasm, angioedema, urticarial, hypertension and hypotension.  The incidence of these reactions was 15-21%, with 2-5% being grade 3 or 4.  One fatality resulted from an infusion reaction.
The incidence of infections ranged from 13-35%; sepsis occurred in 1-4% of patients.

Renal failure occurred in 1% of patients with colorectal cancer.

SCCHN:  Cetuximab with radiation therapy (RT)
Table 1. Select adverse reactions (> 20%) in locally/regionally advanced SCCHN*.  

	
	Cetuximab + RT (n=208)
	RT alone (n=212)

	
	Grades 1-4
	Grades 3, 4
	Grades 1-4
	Grades 3, 4

	Asthenia

Fever
	56

29
	4

1
	49

13
	5

1

	Nausea

Emesis
	49

29
	2

2
	37

23
	2

4

	Weight loss

Dehydration

ALT

AST

Alk phos
	84

25

43

38

33
	11

6

2

1

<1
	72

19

21

24

24
	7

8

1

1

0

	Pharyngitis
	26
	3
	19
	4

	Acneiform rash

RT dermatitis
	87

86
	17

23
	10

90
	1

18


* Patients received a median of 8 infusions (1-11)
Late radiation toxicity

Overall, the incidence of late radiation toxicity was higher in the cetuximab-containing arm as noted at the following sites: salivary glands (65 vs. 56%), larynx (52 vs. 36%), subcutaneous tissue (49 vs. 45%), mucous membranes (48 vs. 39%), esophagus (44 vs. 35%) and skin (42 vs. 33%).  Grade 3 or 4 toxicites were similar between RT alone and cetuximab-RT.

SCCHN: EU-approved cetuximab (EUC) with platinum-based therapy (PBT) and 5-fluorouracil (5FU)
Note: EU-approved cetuximab was used in this study of recurrent locoregional or metastatic SCCHN, but US-licensed cetuximab provides approximately 22% higher exposure relative to the EU product.  Toxicities noted here may be an underestimate for this indication.

Table 2. Select adverse reactions (> 20%) in recurrent locoregional or metastatic SCCHN*.  

	
	EUC + PBT + 5FU (n=219)
	PBT + 5FU (n=215)

	
	Grades 1-4
	Grades 3, 4
	Grades 1-4
	Grades 3, 4

	Nausea

Diarrhea
	54

26
	4

5
	47

16
	4

1

	Pyrexia
	22
	0
	13
	1

	Infection
	44
	11
	27
	8

	Anorexia
	25
	5
	14
	1

	Acneiform rash

Rash

Acne
	70

28

22
	9

5

2
	2

2

0
	0

0

0


* Patients received a median of 17 infusions (1-89)
mCRC: EU-approved cetuximab (EUC) in combo with FOLFIRI

Note: EU-approved cetuximab was used in this study of metastatic colorectal cancer, but US-licensed cetuximab provides approximately 22% higher exposure relative to the EU product.  Toxicities noted here may be an underestimate for this indication.

Table 3. Select adverse reactions (> 20%) in mCRC*.
	
	EUC + FOLFIRI (n=317)
	FOLFIRI alone (n=350)

	
	Grades 1-4
	Grades 3, 4
	Grades 1-4
	Grades 3, 4

	Neutropenia
	49
	31
	42
	24

	Diarrhea

Stomatitis
	66

31
	16

3
	60

19
	10

1

	Pyrexia
	26
	1
	14
	1

	Paronychia
	20
	4
	<1
	0

	Anorexia
	30
	3
	23
	2

	Acne-like rash

Rash

Dry skin

Dermatitis acneiform
	86

44

22

26
	18

9

0

5
	13

4

4

<1
	<1

0

0

0




* patients received a median of 26 infusions (1-224)
mCRC: Cetuximab Monotherapy

Table 4. Select adverse reactions (> 20%) in mCRC*.

	
	Cetuximab + BSC (n=118)
	BSC alone (n=124)

	
	Grades 1-4
	Grades 3, 4
	Grades 1-4
	Grades 3, 4

	Rash/desquamation
Dry skin

Pruritus

Other derm rxns

Nail changes
	95
57

47

35

31
	16
0

2

0

0
	21
15

11

7

4
	1
0

0

2

0

	Fatigue
Fever
	91
25
	31
3
	79
16
	29
0

	Pain- other
Headache
	59
38
	18
2
	37
11
	10
0

	Dyspnea
Cough
	49
30
	16
2
	44
19
	13
2

	Nausea
Constipation

Diarrhea

Vomiting

Stomatitis

Other – GI
	64
53

42

40

32

22
	6
3

2

5

1

12
	50
38

23

26

10

16
	6
3

2

5

0

5

	Infection without neutropenia
	38
	11
	19
	5

	Sensory neuropathy

Insomnia
	45

27
	1

0
	38

13
	2

0


* Patients received a median of 17 infusions (1-51)
For further details on the safety results of the clinical trials, refer to Appendix:  Clinical Trials (page 19).

Contraindications

None
Warnings and Precautions

Infusion Reactions (Boxed Warning)
Severe infusion reactions (Grades 3 and 4) occurred in 2-5% of 1373 patients among 4 clinical trials with one fatal outcome.  Approximately 90% of severe infusion reactions occur with the first infusion despite premedication.

Monitor patients for 1 hour following cetuximab administration.  Resuscitation equipment and other agents to treat anaphylaxis should be readily available.  Monitor longer for those requiring treatment for infusion reactions.

Terminate cetuximab therapy immediately and do not rechallenge in patients who experience severe infusion reactions.

Cardiopulmonary Arrest (Boxed Warning)

Cardiopulmonary arrest and/or sudden death were reported in 4 (2%) of 208 patients treated with radiation therapy and cetuximab, compared to 212 patients treated with radiation alone in the SCCHN study.  Death occurred 27, 32 and 43 days after the last cetuximab dose in 3 patients with prior histories that included coronary artery disease (CAD), arrhythmia and congestive heart failure.  One patient with no prior history of CAD died one day after their last dose of cetuximab.
In the second SCCHN study, death related to cardiac disorders or sudden death, were reported in 7 (3%) of 219 patients treated with cetuximab and platinum-based therapy compared to 4 (2%) of 215 patients chemotherapy alone.

Use caution when considering use of cetuximab in combination with radiation therapy in patients with SCCHN who have a history of CAD, CHF or arrhythmias.  Monitor serum electrolytes, including magnesium, potassium and calcium, throughout and post cetuximab therapy.

Pulmonary Toxicity

Interstitial Lung Disease (ILD) occurred in 4 of 1570 (< 0.5%) patients who received cetuximab in multiple study settings.  This includes one fatality.  

Interrupt cetuximab for acute onset or worsening of pulmonary symptoms.  Permanently discontinue cetuximab for confirmed ILD.

Dermatologic Toxicity

Dermatologic toxicity with cetuximab has been reported in the following forms: acneiform rash, skin drying and fissuring, paronychial inflammation, and hypertrichosis.  Infectious sequelae have resulted from conditions such as S. aureus sepsis, abscess formation, cellulitis, blepharitis, conjunctivitis, keratitis, cheilitis.  

Acneiform rash has been reported in 76-88% of 1373 patients receiving cetuximab in multiple studies.  Severe conditions were reported in up to 17% of patients.  This rash usually developed within the first 2 weeks of therapy and resolved in the majority of patients after discontinuation of treatment, although the condition has persisted in a large portion of patients beyond 28 days.

Monitor patients for dermatologic toxicities and potential infectious sequelae.  Instruct patients to limit sun exposure during cetuximab therapy.

Use in combination with Radiation and Cisplatin

Study participants (n = 940) with locally advanced SCCHN were randomized 1:1 to either cetuximab/radiation/cisplatin vs. radiation/cisplatin.  The addition of cetuximab resulted in an increase in grade 3 and 4 mucositis, radiation recall syndrome, acneiform rash, cardiac events and electrolyte abnormalities.  These events were fatal in 20 (4.4%) patients in the cetuximab arm vs. 14 (3%) in the control arm.  Myocardial ischemia occurred in 9 (2%) in the cetuximab arm vs. 4 (0.9%) in the control arm.  The primary efficacy endpoint of the trial was PFS, which was not improved with the addition of cetuximab.

Hypomagnesemia and electrolyte Abnormalities

Overall, hypomagnesemia was experienced by 55% of 365 patients receiving cetuximab in the clinical trial setting.  The incidence of grade 3 and 4 events was noted in 6-17%.
In a study of SCCHN patients, cetuximab/cisplatin/5FU therapy resulted in an overall increased incidence of hypomagnesemia (14 vs. 6%) and severe hypomagnesemia (7 vs. 2%) compared to cisplatin/5FU alone.  In comparison, hypomagnesemia with cetuximab/carboplatin/5FU therapy vs. carboplatin/5FU was similar (4 vs. 4%).

Onset of hypomagnesemia and electrolyte abnormalities is days to months following cetuximab initation.  Periodic monitoring of magnesium, calcium and potassium levels should be performed during and for at least 8 weeks following the completion of cetuximab therapy.  Replete these electrolytes as needed.

K-Ras Testing in Metastatic or Advanced Colorectal Cancer Patients

Cetuximab is indicated only for patients that possess EGFR-expressing K-Ras wild-type (mutation negative) mCRC, as this is the population that obtained benefit.  Therefore determination of K-Ras mutation status is necessary prior to initiating therapy.  Mutation status should be performed with an FDA-approved test for this use.

Laboratories with proficiency in the specific technology being used are important as improper use of the assay can lead to unreliable results.
Epidermal Growth Factor Receptor (EGFR) Expression and Response

EGFR expression was not confirmed in the SCCHN clinical trial populations because expression has been detected in nearly all of these tumor types.
Evidence of EGFR expression for the colorectal cancer population was performed with the DAkoCytomation CGFR pharmDx™ test kit.  Each specimen was scored based upon the percent of cells expressing EGFR and their intensity.  Response rates were not shown to correlate with the percent of expressing EGFR cells or their intensity.

Special Populations

Geriatric Use

Clinical trials of cetuximab in head and neck cancer patients did not include sufficient numbers of subjects aged 65 years and older to make any statements concerning response compared to a younger population.

Pregnancy

Cetuximab is categorized Pregnancy Category C, as there are no adequate and well-controlled studies in pregnant women.  Epidermal growth factor plays a role in prenatal development, including organogenesis, cell proliferation and differentiation. Cetuximab is composed of human IgG, which can cross the placental barrier, allowing transfer from mother to fetus and has the potential to cause harm when administered to a pregnant woman.  Therefore, cetuximab should only be used in pregnancy if the potential benefit justifies the potential risk to the fetus.  Women with reproductive potential should be made aware of these risks as well.  They should be counseled about the use of effective contraception.
Nursing Mothers

Human IgG antibodies can be excreted in human milk and lead to serious adverse events in nursing infants.  A decision should be made whether nursing the infant or drug therapy should discontinue, taking account the importance of the drug to the mother.  Based upon the mean half-life of cetuximab, nursing should not resume earlier than 60 days following the last dose.

Postmarketing Safety Experience
Aseptic meningitis and mucosal inflammation were noted during post-approval use of cetuximab.
Sentinel Events

None known.
Acquisition Costs
Refer to VA pricing sources for updated information.
Pharmacoeconomic Analysis
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A prospective cost-effectiveness analysis was performed with the CRYSTAL trial study population, from the perspective of the Canadian health-care system.  This was a multicenter, open-label, randomized, phase III trial of cetuximab plus BSC vs. BSC alone in patients with chemotherapy-refractory, EGFR-positive, metastatic colorectal cancer.  Overall direct medical costs included: drug cost, outpatient visit, hospitalizations, surgical procedures, laboratory tests, diagnostic procedures, emergency department visits, blood transfusions and cost of grade 3 and 4 adverse events.  Assessment of health status was performed throughout the CRYSTAL study and was used to determine an overall utility score for each patient.  The number of Quality Adjusted Life-Years (QALYs) was based on the utility scores at each assessment time multiplied by the follow-up time interval.  
When evaluating the entire study population, the addition of cetuximab resulted in a mean incremental cost-effectiveness ratio of $199,742 per life-year gained.  This also resulted in a mean gain of 0.08 QALYs with a mean incremental cost-utility ratio of $299,613 per QALY gained.  Among patients with K-Ras wild-type tumors, the mean incremental cost-effectiveness ratio was $120,061 per life-year gained and the mean number of QALYs gained within this subset of patients was 0.18 with a mean incremental cost-utility ratio of $186,761 per QALY gained.
The addition of cetuximab was associated with very high cost-effectiveness ratios of incremental cost per life-year gained and cost per quality-adjusted life-year gained, when compared to BSC alone.  The ratio values were more favorable for patients with K-Ras wild-type tumors, although they still remain high.
Conclusions

Use of cetuximab in locally advanced SCCHN in combination with radiation therapy
Cetuximab in combination with radiation therapy has been shown to improve locoregional disease control as well as overall survival and progression-free survival when compared to radiation therapy alone.  The standard of care in this setting is concurrent cisplatin and radiotherapy.  Cetuximab and radiotherapy has not been compared to this standard.  Cetuximab may have a role in patients who would not be expected to tolerate cisplatin therapy due to adverse events such as nephrotoxicity, ototoxicity or neurotoxicity.
Use of cetuximab in recurrent locoregional or metastatic SCCHN with platinum-based therapy with 5FU

In the setting of recurrent or metastatic disease, the evidence shows that the addition of cetuximab to platinum-based therapy and 5FU as first-line therapy has improved overall survival rates compared to the combination without cetuximab.  The FDA has given their approval for this indication.  Of note, this regimen is associated with significant grade 3/4 toxicities and should be offered only to those patients who can tolerate this intensive therapy.
Use of cetuximab in recurrent/metastatic SCCHN, progressing after platinum-based therapy

There is no data comparing cetuximab given concurrently with platinum-based therapy and 5FU versus cetuximab given sequentially, after platinum-based therapy and 5FU.  There is evidence supporting cetuximab given after progressive disease on a platinum-based regimen, which supports the FDA indication as second-line therapy.
Due to the significant toxicity of cetuximab in this setting, it would have been valuable to compare cetuximab to BSC and evaluate the impact of this treatment on Quality of Life (QOL).  

Summary of cetuximab use in SCCHN

1. The standard therapy for locally advanced SCCHN is concurrent platinum agent and radiotherapy.  Cetuximab/RT has not been compared to this standard but may have a role in patients who may not be able to tolerate a platinum agent.

2. In recurrent locoregional or metastatic SCCHN, the addition of cetuximab to platinum-based therapy plus 5FU improves OS rates compared to the combination without cetuximab, but has significant toxicity.

3. Cetuximab is active in the recurrent/metastatic SCCHN setting, after patients have progressed on platinum-based therapy.  Significant toxicity may limit use to select patients.  No QOL data is available.

Use of cetuximab in K-Ras wild-type, EGFR-expressing, metastatic colorectal cancer in combination with FOLFIRI for first-line treatment

Evidence from the original CRYSTAL report supports the addition of cetuximab to FOLFIRI in the first-line setting by showing a benefit in PFS as well as ORR and rate of surgery for metastases, but does not show a benefit in OS.  At a later follow-up report, patients with K-Ras wild-type tumors showed a benefit in PFS, ORR and OS.  Diarrhea, dermatologic- and infusion-related reactions occurred with greater frequency in the cetuximab + FOLFIRI arm.
In addition, the follow-up report evaluated the significance of the BRAF tumor mutation and concluded that its presence was an indicator of poor prognosis. 

Of note, the evidence surrounding the addition of cetuximab to an oxaliplatin-based regimen in the first-line setting is not supportive. The OPUS trial showed that cetuximab added to FOLFOX4 significantly improved response rates, yet the improvement in median PFS was negligible.  MRC COIN compared an oxaliplatin-based regimen with cetuximab to one without and found no benefit in either PFS or OS in patients with K-Ras wild-type tumors.

Use of cetuximab in K-Ras wild-type, EGFR-expressing, metastatic colorectal cancer as a single agent in patients who have failed oxaliplatin- and irinotecan-based chemotherapy or who are intolerant to irinotecan

The evidence shows that median PFS and OS are improved with cetuximab monotherapy in a population of patients with K-Ras wild-type tumors and ECOG PS 0-1.  Those experiencing grade 2 or greater skin toxicity would be expected to have a greater response than those with mild symptoms.  The impact of cetuximab-related dermatologic toxicities on overall QOL is unclear, as this trial noted issues with compliance of QOL assessments.

Summary of cetuximab use in K-Ras wild-type, EGFR-expressing, metastatic colorectal cancer
1. Addition of cetuximab to FOLFIRI in the first-line setting resulted in improvement in PFS, ORR and OS.  Adverse events occurred with greater significance in the combination arm, compared to FOLFIRI alone.
2. Secondary endpoint of surgical metastatic resection for curative intent was higher in the cetuximab-FOLFIRI arm.

3. Addition of cetuximab to FOLFOX is not supportive by current evidence and should not be recommended.

4. Cetuximab has activity as monotherapy in patients pretreated with oxaliplatin- and irinotecan-based regimens with improvement in median OS and PFS.

5. Grade of dermatologic toxicity from cetuximab therapy strongly correlates with survival benefit.

Cetuximab has been studied in combination with vinorelbine/cisplatin for the treatment of advanced NSCLC.  Although a statistically significant benefit was noted with respect to overall survival, the magnitude of this benefit was small and the toxicity profile is concerning.  The FDA has not approved cetuximab in this setting.
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Appendix:  Clinical Trials

A literature search was performed on PubMed/Medline (1966 to August 2013) using the search term cetuximab and Erbitux. The search was limited to studies performed in humans and published in English language. Reference lists of review articles and the manufacturer’s AMCP dossier were searched for relevant clinical trials. All randomized controlled trials published in peer-reviewed journals were included.

Table 5.  Clinical Trials of Cetuximab in the setting of SCCHN and mCRC
	Citation

Design

Analysis type

Setting
	Eligibility Criteria
	Interventions
	Patient Population Profile
	Efficacy Results


	Safety Results
	Author’s conclusions (optional)

Critique

(optional)

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	Bonner (2006)

P3, R, MC, CT
424 pts from 73 centers in US + 14 other countries
Primary endpoint: duration of control of LR disease

Secondary:

OS, PFS, RR, safety
	Inclusion:

Stage III/IV non-metastatic, measurable SCC of the oropharynx, hypopharynx or larynx, KPS > 60,

Heme, hepatic and renal function WNL
	Arms:

1) high dose RT 

2) high dose RT + weekly C

Cetuximab (C)

400 mg/m2 IV x 1, then 250 mg/m2 weekly with RT (7-8 week course)
	RT alone (n=213)

RT + C (n=211)

Median age 57 yrs

Range (34-83)

Male 80%
KPS 80 – 22%

KPS 90 – 50%

KPS 100 – 17%
Oropharynx 60%

Larynx 25%

Hypopharynx 15%
Stage III 25%

Stage IV 75%
	RT alone vs. RT + C

Median follow-up at 54 months

Median duration of LR control:

14.9 vs. 24.4 months

HR 0.68 (0.52-0.89); p=0.005

PFS:

12.4 vs. 17.1 months

HR 0.70 (0.54-0.90); p=0.006

OS

29.3 vs. 49 months

HR 0.74 (0.57-0.97); p =0.03

Best ORR

64 vs. 75%

OR 0.57 (95% CI 0.36-0.90); p=0.02

	Dose reductions < 5%

Dose delays 14% due to rash

Acneiform rash, infusion-related events were greater in C + RT arm

Other grade 3, 4, 5 events comparable between arms
	Addition of C to HD RT resulted in 32% reduction in risk of LR progression; both PFS and OS favored the addition of C to RT

ORR was investigator-assessed

	Bonner (2010)

5-yr survival data;

Assess significance of C-induced rash with respect to efficacy
	Same as above
	Same as above
	Same as above
	RT alone vs. RT + C

Median OS:

29.3 mo (95% CI 20.6-41.4)

vs. 49 months (95% CI 32.8 – 69.5)

5-yr OS:

36.4 vs. 45.6%

HR 0.73 (95% CI 0.56-0.95); p=0.018

Prominent rash assoc with longer OS vs. mild rash:

68.8 vs. 25.6 months;

HR 0.49 (0.34-0.72); p=0.002

Underpowered subgroup analysis showed benefit limited to high KPS (90-100), oropharyngeal cancer, age < 65 yrs, male sex


	RT vs. RT + C

Gr 3-4 skin rxn:

35 vs. 21%; p<0.05

Mucositis, dysphagia, xerostomia similar between arms

Acneiform rash

10 vs. 84%; p<0.05

Infusion reactions 

2 vs. 15%;

P<0.05
	Long term results support earlier findings that addition of C to RT improves survival in LASCCHN

Prominent rash (grade 2-4) assoc with better OS than mild rash (grade 0-1)

	Vermorken (2008)

477 pts from 81 centers in 17 European countries

Primary endpoint: OS
Secondary:

PFS, best ORR, disease control, time to treatment failure, duration of response, safety
	Inclusion
Adults w/recurrent or metastatic SCCHN;

Ineligible for local therapy, at least 1 measurable lesion, KPS 70-100, adequate heme, renal, liver fxn
	Plat + 5FU vs. 

Plat + 5FU + EU-C
Plat = cis or carboplatin

Cisplatin 100 mg/m2 IV on day 1

OR

Carboplatin AUC 5 IV on day 1

5FU = fluorouracil

1000 mg/m2/day CIVI 

x 4 days

Repeat every 3 weeks

EU-Cetuximab 400 mg/m2 IV x 1, then 250 mg/m2 IV prior to chemo

Note: EU-approved C provides 22% less exposure than US C

Maximum 6 cycles chemo, C continued if stable disease

Assessment every 6 wks until PD
	Plat/5FU/EU-C (n=222)
Plat/5FU (n=220)

Median age 56 yrs

< 65 yrs 82%

> 65 yrs 18%

Male 90%

Median KPS 80

< 80 11%

> 80 88%

Oropharynx 34%

Larynx 26%

Oral cavity 20%

Logoregional recurrent 53%

Metastatic 47%
	Plat/5FU/EU-C vs.

Plat/5FU 

Median OS:

10.1 vs. 7.4 mos

HR 0.80 (0.64,0.99); p=0.04
Median PFS:

5.5 vs. 3.3 mos

HR 0.54 (0.43, 0.67); p< 0.001

Objective RR:

36 vs. 20%

OR 2.33 (1.50, 3.60); p<0.001
Disease control (includes CR, PR, SD):

81 vs. 60%

OR 2.88 (1.87,4.44); p<0.001

Time to Tx Failure

4.8 vs. 3.0 mos

HR 0.59 (0.48,0.73); p<0.001

Duration of Response

5.6 vs. 4.7 mos

HR 0.76 (0.50, 1.17)


	Plat/5FU/EU-C vs.

Plat/5FU 

N=434 safety pop’n
Most common grade 3-4 events:

Neutropenia

22 vs. 23%

Anemia 

13 vs. 19%

Thrombocytopenia

11 vs. 11%

Grade 3-4 events:

Skin rxns

9 vs. <1%; p<0.001

Anorexia

5 vs. 1%; p=0.05

Hypomagnesemia

9 vs. 1%; p=0.05

Hypocalcemia

6 vs. 1%; p=0.06

Sepsis

7 vs. <1%; p=0.02
	Significant increase in OS was seen with addition of EU-C to Plat/5FU


	Vermorken (2007)

P2, OL, single-arm, MC, two-phase design

103 patients at 19 centers in 7 countries 

Primary: ORR

Secondary: duration of RR
	Inclusion

Adult, Stage III/IV metastatic or recurrent SCCHN, not suitable for local tx, PD within 30 days after 2-6 cycles of cisplatin-based or carboplatin-based chemo; KPS > 60, measurable disease, aequate heme, renal, hepatic fxn
	First phase: C 400 mg/m2 IV x 1, then 250 mg/m2 IV weekly for at least 6 weeks; if responded or SD, C continued until PD; 
Second phase: at PD, pts offered C + plat
	Median age 57 yrs

Male 82%
Median KPS 80


	ORR 

13% (95% CI, 7-21%)
Disease control 

46% (95% CI, 36-56%)

Median time to response

49 days (37-251)

Duration of response

126 days
	AE’s reported 102 (99%) patients
Most common: rash, acne, asthenia

SAEs reported in 47 (46%) patients and 26 (49%) combo phase

SAE’s related to C in 20 vs. 6% pts

1 infusion-related fatality with first C infusion
	Single-agent C showed encouraging efficacy in this poor prognosis group.
In pts who progress on Platinum tx, single-agent C is effective and comparable to C + Plat in this setting

	Van Cutsem (2009) 

CRYSTAL (Cetuximab Combined with Irinotecan in First-Line Therapy for Metastatic Colorectal Cancer)

P3, MC, R, OL

1217 patients at 184 centers

Primary: PFS

Secondary: OS

ORR, safety


	Inclusion

Adult, adenocarcinoma of colon or rectum, metastatic disease that could not be curatively resected, EGFR expression, ECOG PS < 2;

Adequate heme, hepatic, renal function

Exclusion

Prior anti-EGFR therapy or irinotecan-based therapy, prior chemo for metastatic disease
	EU-C + FOLFIRI vs. FOLFIRI alone

Stratified by ECOG PS, and region

FOLFIRI = day 1:

Irinotecan 180 mg/m2; racemic leucovorin or L-leucovorin at 400 or 200 mg/m2, respectively; 5FU 400 mg/m2 bolus, then CIVI 2400 mg/m2 over 46 hours

Cetuximab on day 1;

400 mg/m2 IV x 1, then 250 mg/m2 IV once weekly
FOLFIRI followed C on day 1 of each 14-day period

Assessments every 8 wks until PD
	Median age 61 yrs
Male 60%

ECOG PS 0, 54%

ECOG PS 1, 42%

Site, colon 60%

Site, rectum 38%

KRAS wild-type, 63%

KRAS mutant, 37%
	FOLFIRI + EU-C vs. FOLFIRI
Median duration f/u, 30 months

Progression events:

298 vs. 322;

HR 0.85 (0.72-0.99); p=0.048

Median PFS

8.9 vs. 8 months

OS

68.8 vs. 69.4%;

HR 0.93 (0.81-1.07); p=0.31

Median OS

19.9 vs. 18.6 months

ORR

46.9 vs. 38.7%;

OR 1.4 (1.12-1.77); p=0.004

Rate of surgery for metastases

4.8 vs. 1.7%;

OR 3.02 (1.45-6.27); p=0.002

PFS wild-type KRAS vs. mutant KRAS

HR 0.68 (p=0.02) vs. HR 1.07 (p=0.75)


	FOLFIRI + EU-C vs. FOLFIRI
Any AE 79 vs. 61%; p< 0.001

Diarrhea, rash and dermatitis acneiform occurred with greater significance in the FOLFIRI + C arm

All skin reactions, acne-like rash and infusion-related reactions occurred with greater significance in the FOLFIRI + C arm
	Compared to FOLFIRI alone, FOLFIRI + EU-C reduces the risk of progression in patients with mCRC wild-type KRAS tumors.

	Van Cutsem (2011)
	Same as above
	Same as above
	Same as above
	Extraction of DNA from tumor material recovered from FFPE slides used for analysis of EGFR expression allowed for typing of an additional 523 tumors for KRAS mutation status
BRAF V600E detected in 6% of tumor samples.

Median duration f/u, 46 months

Median OS

19.9 vs. 18.6 months

HR 0.87 (0.774-0.995);p=0.04

KRAS wild-type

Median PFS

9.9 vs. 8.4 months;

HR 0.69; p=0.0012

Median OS

23.5 vs. 20 months;

HR 0.79; p=0.0093

Wild-type KRAS/BRAF

Noted reduced risk of PD and increased odds of response with FOLFIRI + C

Wild-type KRAS/mutant BRAF

Improvements in PFS, OS did not reach stat sig


	Most common grade 3-4 AE was neutropenia
Skin reaction, diarrhea and infusion-related reactions were higher in C arm
	No evidence of benefit in patients whose tumors carried KRAS mutations.
BRAF mutation status cannot be shown to be predictive of treatment effects of FOLFIRI + C




	Jonker (2007)

572 patients;

287 EU-C + BSC, 285 BSC alone

Primary: OS

Secondary: PFS, QOL, safety
	Inclusion
Advanced CRC,

EGFR expressing,

s/p treatment with fluoropyrimidine, irinotecan and oxaliplatin, measurable disease

ECOG PS 0-2,

Adequate heme, kidney and liver function, no serious concurrent illness
	EU-C + BSC vs. BSC
Stratified by center, ECOG PS

EU-C 400 mg/m2 IV x 1, then 250 mg/m2 IV weekly

Continued until PD, death, unacceptable AEs

Assessments every 4 wks
	Median age 63 yrs
Male 64%

ECOG PS 0, 23%

ECOG PS 1, 52%

ECOG PS 2, 23%

Colon only 58%

Rectum only 23%

Both, 18%
	EU-C + BSC vs. BSC

Median duration f/u 14.6 months
Median duration EU-C tx, 8 wks

Median dose intensity, 247 mg/m2/wk

Median OS

6.1 vs. 4.6 mos,

HR 0.77 (0.64-0.92);p=0.005

Planned subgroup analysis,

No difference seen based on ECOG PS, age or sex

Grade of rash strongly correlates with survival

Median PFS improved with EU-C,

HR 0.68 (0.57-0.80); p<0.001

Partial responses,

8 vs. 0; p<0.001

Stable disease,

31.4 vs. 10.9%, p<0.001

Compliance rates w/QOL,

At 8 weeks

81 vs. 67%

At 16 weeks

67 vs. 43%

QOL, less deterioration in physical fxn at 8 wks

(mean change -3.9 vs. -8.6; p<0.05)

And at 16 wks

(mean change -5.9 vs. -12.5; p=0.03)
	EU-C dose reductions, 11%
Infusion-rate changed, 16%

Median time rash onset, 10 days;
90% within 29 days

Rash (any gr)

88.6 vs. 16.1%, p<0.001

Hypomagnesemia

53.3 vs. 15.1%, p<0.001

Infusion rxns,

20.5 vs. 0%, p<0.001
	EU-C can improve OS and PFS in patients where other treatments have failed
Interpretation of QOL data complicated by differences in compliance rates.

Of those compliant with QOL assessments, less deterioration in physical function was noted in the EU-C arm.

	
	
	
	
	
	
	


NR, Number randomized. Add abbreviations, other footnotes
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