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Abstract

Background—Irinotecan has a 20-25% response rate (RR) in patients with previously treated 

metastatic breast cancer (MBC). Epidermal growth factor receptor (EGFR) is overexpressed in 

some MBC, especially in triple-negative breast cancer (TNBC). Cetuximab is a monoclonal 

antibody against EGFR with additive activity preclinical to irinotecan.

Materials and Methods—We report a one-stage phase II study on MBC, measurable disease, 

and prior anthracycline and/or taxane therapy. Patients received cetuximab 400 mg/m2 on day 1 

cycle 1 then 250 mg/m2 weekly thereafter and irinotecan 80 mg/m2 on days 1 and 8 of each 21-

day cycle. Primary endpoint was overall response rate (ORR) by RECIST criteria.

Results—19 eligible patients enrolled from February to September 2006; 74% had visceral 

disease, 37% were hormone receptor positive, 11% HER2+, and 58% triple negative. Patients 

received a median of 2 cycles (range: 1-37). Confirmed ORR was 11% (95% CI: 1-33%), with 1 

PR and 1 CR. One patient had stable disease (SD) for 8 months. RR for TNBC vs non-TNBC was 

18% vs 0% (p=0.49). Median time to progression was 1.4 mo (95% CI: 1.0-2.2) and median 
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overall survival was 9.4 mo (95% CI: 2.8-16.1). 12 patients progressed on therapy within 2 cycles. 

Due to low response rate and rapid progression, the study leadership decided to close the trial 

early.

Conclusion—The tolerability of the combination of cetuximab and irinotecan is acceptable but 

demonstrated low overall activity. Potentially promising results were noted in patients with TNBC 

and further studies of these patients may be considered.
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INTRODUCTION

Anthracyclines and taxanes are two of the most active chemotherapeutic agents used for 

treating breast cancer.1 The widespread use of these agents for the treatment of early-stage 

breast cancer often results in the emergence of resistant tumor clones at the time of disease-

recurrence, thereby reducing the number of treatment options for metastatic breast cancer 

(MBC). Even when these agents can be used to treat MBC, treatment failure occurs in most 

cases. As a result, the median survival of MBC from diagnosis is approximately 18 to 29 

months (mo) and the 5-year survival rate of MBC is less than 25%.2-5 These data outline the 

tremendous need for new, effective treatments for MBC, and have led to the investigation of 

novel agents that target tumor biology in the hope of overcoming the problem of drug 

resistance and improving overall survival (OS).

Epidermal growth factor receptor (EGFR) is a receptor tyrosine kinase that is involved in 

cellular proliferation, cellular differentiation, motility, survival, and tissue development. 

EGFR is overexpressed in MBC, especially in triple-negative breast cancer (TNBC) and to 

lesser degree in HER2-positive breast tumors.6-8 In pre-clinical models, EGFR expression is 

associated with aggressive phenotypes. In a clinical review of 475 EGFR-overexpressing 

tumors, it was associated with tumors with high proliferation and in younger, predominantly 

African American patients, with lower disease-free survival and OS, especially in previously 

treated patients.9 TNBC lacks the expression of estrogen (ER) and progesterone (PR) 

receptors as well as HER2, comprises approximately 15-20% of all breast cancers, and tends 

to occur at higher frequency in younger women, and African American and Hispanic 

women. Although TNBC is responsive to chemotherapy; it tends to be more aggressive, 

with early relapse and a shorter median time from relapse to death.10-18 EGFR is 

overexpressed in 54-91% of the basal-like TNBC.8, 19-22

Cetuximab is a recombinant human-mouse chimeric monoclonal antibody that binds 

specifically to EGFR, thus competitively inhibiting epidermal growth factor and other 

ligands.23 This blocks the phosphorylation and activation of receptor-associated tyrosine 

kinases, leading to tumoricidal effects.24 Preclinical studies have demonstrated growth 

suppression of EGFR-overexpressing tumors.25-28

Irinotecan is an inhibitor of topoisomerase I, an enzyme necessary for DNA replication. The 

irinotecan metabolite, SN-38, prevents topoisomerase I enzyme from resealing to the DNA 
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during replication and transcription by binding to the topoisomerase I-DNA complex.29 This 

causes DNA breaks and induces apoptosis. We have previously reported the efficacy and 

good tolerability of single agent irinotecan in refractory MBC in a randomized phase II trial, 

NCCTG 96-32-55.30 The overall response rate (ORR) was 23% (one CR, one PR; 95% CI, 

8.0 to 14.2 months). Median duration of response (DR) and OS was 4.9 months and 8.6 

months (95% CI, 7.0-12.3 months), respectively. In patients with irinotecan-refractory 

metastatic colorectal cancer, the combination of cetuximab and irinotecan demonstrated a 

longer median time to progression (TTP) and survival time as compared to cetuximab 

alone.31 Thus we hypothesized that a combination of cetuximab plus irinotecan would have 

synergistic effect in breast cancer, similar to its activity in metastatic colon cancer.31 The 

results of other trials investigating dual combinations of cetuximab with carboplatin, 

cisplatin, irinotecan/carboplatin, or paclitaxel had not been reported during the planning and 

conduction of this study and are briefly outlined in the discussion section.

We present here the mature results of the North Central Cancer Treatment Group (NCCTG) 

study (Alliance) N0436, a multi-center phase II clinical trial designed to assess the antitumor 

activity and toxicity of the combination of the anti-EGFR monoclonal antibody, cetuximab 

in combination with irinotecan in patients with metastatic breast cancer previously exposed 

to anthracycline and/or taxane-containing therapy.

PATIENTS AND METHODS

Patient Selection

Patients with histologically confirmed adenocarcinoma of the breast and clinical 

manifestations of metastatic disease were eligible for this trial. Measurable disease was 

required. Prior treatment in the metastatic or adjuvant setting must have included an 

anthracycline and/or a taxane and patients must have had an ECOG performance status of 0, 

1 or 2. Laboratory value requirements within 14 days prior to registration included 

hemoglobin >8.0 g/dL, absolute neutrophil count ≥1500/mL, platelet count ≥ 100,000/mL, 

creatinine ≤1.5 × upper limit of normal (ULN), total bilirubin ≤ULN, aspartate 

aminotransferase (AST) ≤5 x ULN and alanine transaminase (ALT) ≤5 × ULN. Other 

inclusion criteria included age ≥18 years, 0-2 prior chemotherapy regimens for metastatic 

disease, at least one prior trastuzumab-containing regimen in patients whose tumor was 

HER2 positive (unless contraindicated), negative pregnancy test within 7 days prior to 

registration, absence of other invasive non-breast malignancies for ≥3 years, and a life 

expectancy of >3 months (mo). Patients also had to submit one pretreatment blood sample 

for UGT polymorphism testing.

Exclusion criteria included prior therapy with irinotecan, an EGFR antagonist, or a dual 

EGFR/HER2 inhibitor. Major surgery ≤3 weeks, chemotherapy ≤2 weeks, or radiotherapy 

≤4 weeks prior to registration was prohibited. Other contraindications included any serious 

concomitant medical condition that might interfere with treatment, known CNS metastasis 

unless controlled by prior surgery and/or radiotherapy, New York Heart Association 

(NYHA) class III or IV cardiovascular disease, history or evidence of Gilbert’s syndrome, 

and active unresolved infection. Patients with a history of allergy or hypersensitivity to drug 

product excipients, murine antibodies, or agents chemically similar to irinotecan and/or 
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cetuximab were not enrolled in this study. Women who were pregnant, nursing, or unwilling 

to use adequate contraception were also excluded.

The study was approved by local institutional review boards, and written informed consent 

was obtained from all patients before they were enrolled.

Study Treatment

Patients were treated with cetuximab 400 mg/m2 IV on day 1 cycle 1 followed by 250 

mg/m2 IV weekly. Irinotecan was dosed at 80 mg/m2 IV on days 1 and 8 of a 21-day cycle. 

The dose of irinotecan could be escalated to 100 mg/m2 after cycle 1 if the patient 

experienced minimal adverse events, as judged by the patient and investigator. Pretreatment 

included diphenhydramine hydrochloride 50 mg IV prior to each dose of cetuximab. Patients 

were treated until disease progression, unacceptable adverse events, or patient refusal.

Response Assessment

Response assessment was based on RECIST (Response Evaluation Criteria in Solid 

Tumors). Tumor measurement was completed prior to every other cycle of treatment (i.e., 

before cycle 3, 5, 7, etc.) if done by CT or MRI, or every cycle if the lesion was clinically 

measurable. Correlative blood samples were obtained for pre-treatment UGT polymorphism 

testing.

End Point and Statistical Analysis—This study was a single stage, phase II trial 

designed to assess the efficacy of concurrent irinotecan and cetuximab in patients with 

advanced breast cancer with prior exposure to anthracycline and/or taxane containing 

therapy. The primary endpoint of this trial was confirmed overall response rate (ORR), 

where a response was defined as either a complete response (CR) or partial response (PR) by 

the RECIST criteria on two consecutive evaluations at least 6 weeks apart. The study was 

designed to test the null hypothesis that the ORR was at most 20% versus the alternative that 

it was at least 40%. With a power of 0.91 and a significance level of 0.09, a total of 36 

evaluable patients were required to evaluate the decision criteria. The proportion of 

responses was estimated by the number of patients who achieved a response divided by the 

total number of evaluable patients. A 95% binomial confidence interval was calculated to 

estimate the true ORR.

Secondary endpoints included clinical benefit rate (CBR), time to progression (TTP), overall 

survival (OS), duration of response (DOR), and assessment of adverse events (AEs) using 

the Common Terminology Criteria for Adverse Events (CTCAE) version 3.0. CBR was 

defined as the proportion of patients who achieved a response or prolonged stable disease 

(objective status of SD for >6 months). TTP was defined as the time from registration to 

documentation of disease progression. If a patient died without progression, the patient was 

considered to have had progression at the time of their death, unless there was sufficient 

documented evidence to conclude that no progression occurred prior to death. OS was 

defined as the time from registration to death due to any cause. DOR was defined as the time 

from initial response to documentation of disease progression. TTP, OS and DOR were 

estimated using the Kaplan-Meier method.32 Toxicity was defined as an AE at least possibly 
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related to treatment and rates were estimated by using the highest grade of toxicity observed 

for each patient during the course of treatment.

Planned monitoring per Alliance guidelines included the data and safety monitoring board 

review every 6 months. Toxicity was monitored at all patient visits. Data collection and 

statistical analyses were conducted by the Alliance Statistics and Data Center. Data quality 

was ensured by review of data by the Alliance Statistics and Data Center and by the study 

chairperson following Alliance policies. All analyses were based on the study database 

frozen on October 17, 2011.

RESULTS

Patient Characteristics

A total of 21 patients were accrued to this study between February 2006 and September 

2006. Two patients who did not receive any therapy were excluded from all analyses. These 

19 eligible patients had a median age of 49 years (range: 28-76) and 14 (74%) patients had 

visceral disease. Seven (37%) patients were ER and/or PR positive, 2 (11%) patients were 

HER2 positive, and 11 (58%) patients were triple-negative. Seventeen (89%) patients had 

prior neoadjuvant or adjuvant chemotherapy and 15 (79%) patients had prior chemotherapy 

for metastatic disease. The median follow-up time was 30 mo (28.6-31.5 mo). A summary 

of patient characteristics is outlined in Table 1.

Efficacy

All19 patients were evaluable for response. OS and TTP distributions appear in Figure 1. 

The confirmed ORR was 11% (95% CI, 1-33), with 1 CR and 1 PR. The patient who 

achieved a CR had duration of response of 18 mo. The patient who achieved a PR had 

duration of response of 5 mo. One patient had prolonged SD with duration of 8 mo and was 

still alive at 31 mo. The clinical benefit rate (CR + PR +SD>6 mo) was 16% (95% CI, 

3-40%). RR for TNBC vs non-TNBC was 18% vs 0% (p=0.49). Median OS was 9.4 mo 

(95% CI: 2.8 -16.1 mo) and the 1-year survival rate was 42%. Median time to progression 

was 1.4 mo (95% CI: 1.0-2.2 mo). (Figure 1) Patients received a median of 2 cycles (range: 

1-37) of treatment. The majority of patients (18 patients, 95%) went off study due to disease 

progression and 1 patient went off study due to adverse events (persistent dermal and 

mucosal adverse events). The majority of patients (16/19, 84%) had disease progression 

within the first 4 cycles (12 patients developed tumor progression within the first 2 cycles). 

The trial was closely monitored every six months per NCCTG guidelines and upon 

observation of this high rate of early progression and limited objective response rate; the 

decision was made by the NCCTG study team to permanently close the study early on 

January 19, 2007 after 19 evaluable patients were enrolled.

Safety

Overall, 14 (74%) patients had grade 2 or 3 dermatologic toxicities, including the 3 patients 

who experienced a response (1CR, 1PR and 1SD). Patients with grade 2/3 dermatologic 

toxicity had a clinical benefit rate of 21% (3/14) vs 0% (0/5) in patients with grade 0/1 

(p=0.53). However, the small sample size prevents any meaningful conclusion of this 
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observation. Toxicity data were available for all 19 patients treated on study. Table 2 

outlines all grade 3/4 toxicities in the study. One patient (5%) experienced grade 4 toxicities 

(leukopenia, neutropenia, and febrile neutropenia) and 8 patients had a maximum of grade 3 

toxicity. Common grade 3 toxicities included acne/acneiform rash (21%) and rash/

desquamation (11%).

Irinotecan was omitted or held for 4/88 (5%) cycles in 4 patients, primarily due to disease 

progression. Dose reductions for irinotecan occurred during 1/88 (1%) cycles due to 

hematologic toxicity. Cetuximab was omitted or held for 18/88 (20%) cycles in 14 patients, 

with the most common reasons being disease progression and dermatologic adverse events. 

Dose reductions for cetuximab occurred during 4/88 (5%) cycles in 4 patients, primarily due 

to dermatologic toxicity. Patients received the full dose of irinotecan on 84/88 (95%) cycles 

and the full dose of cetuximab on 68/88 (77%) cycles. Table 3 provides a summary of the 

number of patients who received the full dose of each study drug for each cycle.

Correlative studies

Correlative blood samples were obtained for pre-treatment UGT polymorphism testing. This 

testing was performed at Mayo Clinic in Rochester, Minnesota in the oncology research lab. 

The distribution of UGT1A1 alleles is displayed in table 4. Grade 3/4 toxicity was noted in 

4/8 (50%) of patients with UGT1A1 allele 66, 5/9(56%) with allele 67 and 77, p=1.00. 

Grade 2 and 3 rash was noted in 7/8 (88%) for allele 66, 5/9(56%) for allele 67 and 77, 

p=0.29. Overall, no correlation of UGT1A1 polymorphism was noted with response or 

toxicity.

DISCUSSION

A small number of phase I/II studies have been conducted in an attempt to capitalize on the 

EGFR-dependent pathway by inhibiting EGFR and thus improving the outcome of patients 

with MBC (Table 5). EGFR overexpression is commonly observed in TNBC, especially in 

the basal-like 2 and mesenchymal stem-like subtypes of the Lehmann subclassification.33 

Preclinical studies have demonstrated growth suppression of EGFR-overexpressing TNBC 

cell lines with the EGFR monoclonal antibody cetuximab.25, 26 A retrospective review by 

Rivera, et al evaluated the association of platinum agents and cetuximab in advanced 

TNBC.34 Among the 37 evaluable patients there was a 45.9% ORR. In a phase I study of 12 

patients with EGFR-positive MBC, of the 10 evaluable patients for response, 2 patients 

experienced SD and the remaining 8 patients had PD. Additionally, prohibitive dermatologic 

toxicity led to premature closure of this trial.35 That trial did not show any obvious 

correlation between tumor regression and EGFR status or rash. A large phase II trial 

randomized 173 patients with MBC to cetuximab plus cisplatin (n=115) or cisplatin alone 

(n=58).36 The ORR was 20% (95%, CI 13-29) with cetuximab and cisplatin vs. 10% (95%, 

CI 4-21%) with cisplatin alone (OR=2.13, 95%, CI 0.81-5.59, P=0.11). Thirty-one patients 

whose disease progressed on cisplatin alone were allowed to cross over to the cetuximab-

containing therapy. A statistically significant median progression-free survival (PFS) of 3.7 

mo in the combination arm vs. 1.5 mo in the cisplatin arm was noted. Although statistically 

significant PFS values were observed, these numbers did not seem clinically meaningful. 
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Corresponding median OS was 12.9 vs. 9.4 mo (HR 0.82, 95% CI 0.56-1.20, P=0.31). In 

another randomized phase II trial for patients with TNBC (TBCRC 001), Carey et al. 

demonstrated a response rate (RR) of 17% for the combination of cetuximab and weekly 

carboplatin (area under curve 2) vs. 6% for cetuximab alone. TTP and OS were 2.1 mo and 

10.4 mo, respectively, with the combination. Interestingly, although EGFR pathway 

activation was seen in most TNBC patients, cetuximab therapy caused pathway inhibition in 

a minority of patients, suggesting alternate mechanisms for pathway activation. 37 In the 

randomized phase II US Oncology 25200 clinical trial, the combination of irinotecan and 

carboplatin plus cetuximab resulted in an ORR of 49% vs. 30% with irinotecan and 

carboplatin alone in a subset of 72 TNBC patients. However, there was no significant 

difference in the PFS between the two arms. A higher proportion of patients experienced 

side effects such as diarrhea, neutropenia and rash.38

In our study, the combination of cetuximab plus irinotecan demonstrated a CBR of 16% and 

ORR of 11%. Sixteen patients (84%) developed tumor progression within 4 cycles, of which 

12 (63%) patients progressed within the first 2 cycles. RR and CBR for TNBC versus non-

TNBC was 18% vs 0% (p=0.49) and 27% vs 0% (p=0.23), respectively. Although the small 

sample size of this study prevents any meaningful conclusion of this observation, these data 

are intriguing.

As noted, due to the observed low response rate and rapid progression, the study leadership 

decided to close the trial early on January 19, 2007. We continued follow-up for secondary 

endpoints, completed the pharmacogenomic studies of UGT1A1 polymorphisms, and now 

have completed all analyses. UGT1A1 enzyme is important in the glucuronidation of the 

active metabolite of irinotecan, SN-38 and polymorphisms for this enzyme are common. For 

example, 55% of Caucasians carry the wild-type (6/6/genotype) allele of the gene coding for 

the enzyme while 35-45% have a single polymorphism (6/7 genotype) and 10% have the 

(7/7) genotype39. Decreased glucuronidation of SN-38 by the 6/7 or 7/7/genotype has been 

reported to be associated with increased toxicity related to irinotecan40 such as neutropenia 

and diarrhea. In our study, no significant correlation was noted between UGT1A1 

polymorphisms and toxicity or response, which may be due to the relatively small number of 

patients enrolled in the study. Median time to progression in the current study was only 1.4 

months compared to 2.8 months in the weekly single agent irinotecan trial; median OS was 

9.4 months, which is comparable to the median OS of 9.7 months noted in the weekly 

irinotecan regimen.30 Notwithstanding the comparison across small trials, the results seem 

to indicate a lack of benefit in this unselected population, although caveats are that we did 

not extend the studies to patients with TNBC and did not have tumor biopsies to assess 

whether EGFR measurement had any impact on efficacy or whether molecular analysis 

could have determined the subtypes of TNBC where activity was suggested.

More research regarding novel formulations of irinotecan have been conducted since we 

completed this small phase II trial. Etirinotecan pegol (NKTR-102) is a novel long-acting 

topoisomerase I-inhibitor engineered to concentrate in the tumor tissue, thereby providing 

sustained drug exposure throughout the chemotherapy cycle.41 In an open label phase II 

study evaluating the safety and efficacy of two etirinotecan pegol dosing schedules (145 

mg/m2 every 14 days or every 21 days) in 70 patients with MBC who had received ≤2 prior 
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chemotherapy regimens, the overall response rate (primary endpoint) was reported to be 

29% (95% CI 18.4-40.6).41 This study led to the multicenter, randomized, phase III 

BEACON study comparing etirinotecan pegol to treatment of physician’s choice per 

standard of care in advanced breast cancer patients who had previously received an 

anthracycline, taxane and capecitabine (NCT01492101).42 In this study, blood samples were 

collected for circulating tumor cell (CTC) evaluation of potential target-specific 

pharmacodynamic biomarkers that would be assessed for their ability to predict clinical 

response; these results were presented at the 2014 San Antonio Breast Cancer Symposium.43 

Future trials evaluating CTCs for prognostic and predictive biomarkers may facilitate 

development of tailored treatments for MBC patients.

It is possible that the low activity of our trial may be the result of poor patient selection, 

small patient cohort, or the inclusion of patients with chemo-refractory disease, although 

Carey et al. in their study did not find a correlation between response and the number of 

prior therapies.37 The results of our study, and the less than impressive results of other small 

phase II published studies exploring EGFR blockade in MBC, lead us to hypothesize that 

EGFR overexpression may not be a strong driver event in breast cancer or that downstream 

activation of the EGFR pathway (Ras/Raf/MEK/MAPK/ERK/Fos) occurs through parallel 

pathways. On the other hand, perhaps evaluation of these agents in more specific 

subpopulations based on molecular profile may be a good consideration.

CONCLUSION

The tolerability of the combination of cetuximab with irinotecan is acceptable. This regimen 

has low activity in the overall population studied in this trial, although the data for those 

with TNBC are intriguing. The role of the EGFR pathway in MBC still needs to be 

elucidated and validated and thus further studies including TNBC patients based on 

molecular profiling may be considered.
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Clinical Practice Points

• Metastatic breast cancer (particularly triple-negative subtype) is associated with 

poor survival outcomes, illustrating the need for development of novel effective 

therapies.

• EGFR is overexpressed in 54-71% of triple negative breast cancer (TNBC) and 

to lesser degree in HER2-positive breast tumors. EGFR positivity is reported to 

be associated with worse prognosis in TNBC.

• Cetuximab is a recombinant monoclonal antibody that specifically inhibits 

EGFR and is currently approved for the treatment of colorectal cancer as well as 

head and neck cancer.

• A randomized phase II trial demonstrated efficacy and tolerability of irinotecan, 

a topoisomerase I inhibitor, in the treatment of refractory metastatic breast 

cancer.

• The combination of cetuximab and irinotecan demonstrated improved outcomes 

as compared to cetuximab alone in patients with irinotecan-refractory metastatic 

colorectal cancer, forming the rationale to explore this combination in metastatic 

breast cancer.

• In our multicenter single-arm phase II study, the combination of irinotecan and 

cetuximab demonstrated acceptable toxicity but had a low response rate. 

Patients with TNBC had a higher response rate as compared to non-TNBC.

• Future research into the biologic role of the EGFR pathway in TNBC and 

patient selection based on molecular profiling are required.
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Figure 1. 
Kaplan-Meier curves for OS and TTP
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Table 1

Patient Characteristics

N (%)*

Age (yr)
 Median (Min, Max)

49 (28, 76)

ECOG performance score
 0
 1
 2

9 (47%)
8 (42%)
2 (11%)

Dominant disease
 Visceral
 Non-visceral

14 (74%)
5 (26%)

Prior hormonal therapy in the metastatic setting
 Yes
 No

5 (26%)
14 (74%)

Neoadjuvant and/or adjuvant chemotherapy
 Yes
 No

17 (89%)
2 (11%)

Number prior metastatic chemotherapy regimens
 0
 1
 2

4 (21%)
11 (58%)
4 (21%)

ER status
 Positive
 Negative

6 (32%)
13 (68%)

PR status
 Positive
 Negative

5 (26%)
14 (74%)

HER2 status
 Positive
 Negative
 Not done

2 (11%)
16 (84%)
1 (5%)

HER2 method
 IHC
 FISH
 Both
 Not done

9 (47%)
4(21%)
5(26%)
1 (5%)

Sites of metastases
 Nodes (Excluding axillary)
 Nodes - Axillary
 Liver
 Skin
 Abdomen
 Bone
 Brain
 Lung
 Chest wall
 Other (1 pleural fluid, 1 left supraclavicular node)

8 (42%)
6 (32%)
7 (37%)
4 (21%)
1 (5%)
8 (42%)
1 (5%)
8 (42%)
5(26%)
2 (11%)

*
Unless noted otherwise
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Table 2

Grade 3/4 Toxicities (At least possibly treatment related)

Body System Toxicity

Grade

3 4

N % N %

Hematology Leukopenia 1 5.3

Neutropenia 1 5.3

Hepatic SGPT (ALT) 1 5.3

SGOT (AST) 1 5.3

Infection Bladder Infection 1 5.3

Febrile Neutropenia 1 5.3

Urinary Tract Infection 1 5.3

Cellulitis 1 5.3

Ungual Infection 1 5.3

Metabolic/Laboratory Hypomagnesemia 1 5.3

Musculoskeletal Muscle Weakness 1 5.3

Pain Headache 1 5.3

Pulmonary Dyspnea 1 5.3

Pleural Effusion 1 5.3

Constitutional Symptoms Fatigue 1 5.3

Dermatology/Skin Acne 4 21.1

Rash/Desquamation 2 10.5

Gastrointestinal Diarrhea 1 5.3

All 8 42.1 1 5.3
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Table 3

Tolerability of Study Regimen

Cycle Number of
patients
treated

Number (%) of
patients
receiving full
dose of
Irinotecan

Number (%) of
patients
receiving full
dose of
Cetuximab

1 19 19 (100%) 15 (79%)

2 15 13 (87%) 8 (53%)

3 7 6 (86%) 5 (71%)

4 5 5 (100%) 3 (60%)

5 3 3 (100%) 2 (67%)

6 3 3 (100%) 2 (67%)
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Table 4

UGT1A1 Allele Distribution

UGT1A1

 66 (negative) 8 (42%)

 67 (positive) 7 (37%)

 77 (positive) 2 (11%)

 Not enough sample for DNA extraction at BAP 2 (11%)
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Table 5

Studies of Cetuximab in Breast Cancer

Author Trial Phase Regimen Line of
Treatment

Population Number
of
Patients

ORR
(%)

PFS
(mo)

OS
(mo)

Baselga et al.36 BALI-1 II Cisplatin ±
Cetuximab

First or
Second

TN MBC 115
58

20
10

3.7
1.5

12.9
9.4

Carey et al.37 TBCRC
001

II Cetuximab
±
Carboplatin*

First TN MBC 71
54

17
6 2.1

+ 10.4

O’Shaughnessy
et al.38

US
Oncology
25200

II Irinotecan
+
Carboplatin ±
Cetuximab

First or
Second

TN MBC 39
33

49
30

4.7
5.1

15.5
12.3

Modi et al.35 I Cetuximab
+Paclitaxel

First or
Second

EGFR+
MBC

12

Rivera et al.44 Retrospective Cisplatin or
Carboplatin
+
Cetuximab

TN MBC 2.3 7.7

Crozier et al. N0436 II Cetuximab
+ Irinotecan

Second MBC 19 11 1.4 9.4

ORR – Overall Response Rate, PFS – Progression Free Survival, OS – Overall Survival, MBC – metastatic breast cancer, TN – triple negative

*
Crossover to cetuximab + carboplatin arm after progressive disease

+
For entire cohort
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