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BACKGROUND. Patients with recurrent or metastatic HNC have a poor response

and survival with currently available chemotherapy agents. Thus, new agents are

needed. The authors report the results of a phase II trial of irinotecan and cispla-

tin in patients with metastatic or recurrent HNC.

METHODS. Patients were treated with irinotecan 65 mg/m2 IV over 90 minutes

and cisplatin 30 mg/m2 were administered intravenously weekly for four weeks,

followed by a two week rest. However, after 17 patients were treated with weekly

irinotecan at a dose of 65 mg/m2, toxicity analysis demonstrated the poor toler-

ance of that dose in this patient population. Thus, the protocol was amended,

and irinotecan was dose reduced to a starting dose of 50 mg/m2. Twenty-three

additional patients were treated with this dose.

RESULTS. Forty patients were enrolled on study between February 2002 and April

2006, 17 patients at the first dose level and 23 patients at the amended dose

level. Overall, 12 of 17 patients (71%) treated with irinotecan 65 mg/m2 experi-

enced clinically significant grade 3 or 4 toxicity. Twelve patients required dose

reductions. Toxicity was reduced but 17% of patients still experienced grade 3 or

4 toxicity on the lower irinotecan dose. The response rate was 35% for patients

treated at irinotecan 65 mg/m2 and 22% for patients treated at 50 mg/m2. No

complete responses were noted.

CONCLUSIONS. The combination of irinotecan and cisplatin is efficacious in a

poor prognosis group of patients but toxicity is substantial. Cancer 2008;

113:186–92. � 2008 American Cancer Society.
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A pproximately 40,000 new cases of squamous cell carcinoma of

the head and neck (HNC) are diagnosed each year in the United

States. Most patients present with locally advanced but nonmeta-

static disease. The increased use of concurrent chemoradiotherapy

has resulted in marked improvement in local/regional control and

survival. For patients who experience disease recurrence, a few may

be cured with salvage surgery or reirradiation. For the patients for

whom local therapy is not considered feasible, systemic therapy is

the standard treatment option. Even with treatment, their prognosis

is poor, and the median survival is less than 1 year.1

Numerous single agents have demonstrated activity in the recur-

rent or metastatic setting with response rates ranging from 15% to

35%. However, responses usually are ot duration (2–4 months). The

use of combination regimens results in improved response rates but

no significant improvement in overall survival compared with single
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agents.2–5 New, active agents or combinations of

agents that may impact on survival must be identified

for the treatment of recurrent or metastatic disease.

Investigators at Vanderbilt University undertook

a Phase II trial to evaluate the efficacy and tolerabil-

ity of irinotecan in patients with recurrent, refractory,

or metastatic HNC. In a chemonaive patient popula-

tion, the response rate to single agent irinotecan was

20% at a dose of 125 mg/m2 given weekly for 4

weeks followed by a 2-week rest. However, this regi-

men proved toxic, and the dose subsequently was

reduced to 75 mg/m2 irinotecan given on Days 1 and

8 of a 21-day cycle. The response rate was 13% using

this revised dose and schedule.6,7

Cisplatin remains one of the most active agents

for the treatment of HNC, and it is used in the pri-

mary treatment of locally advanced tumors as well as

in the metastatic or recurrent setting. In vitro and

xenograft studies demonstrate a synergistic antican-

cer effect of cisplatin and irinotecan, possibly related

to the down-regulation of topoisomerase I activity by

cisplatin. The combination of cisplatin and irinote-

can has been evaluated extensively in other tumor

types using several differing doses and schedules and

has proven to be an active combination.8–13 The cho-

sen dose and schedule of cisplatin in combination

with irinotecan were based on Phase I data from

Saltz et al. and from several Phase II studies of non-

small cell lung cancer that confirmed the tolerability

of cisplatin 30 mg/m2 and irinotecan 65 mg/m2 on a

weekly schedule for 4 of 6 weeks for each treatment

cycle.11,14,15 On the basis of the promising preclinical

and clinical data, we designed a Phase II trial to eval-

uate the efficacy and tolerability of irinotecan in

combination with cisplatin.

MATERIALS AND METHODS
Patient Eligibility and Baseline Assessment
Patients were aged �18 years and had histologically

proven HNC that was considered incurable with sur-

gery or radiation therapy. Measurable disease was

required, and patients whos measurable disease was

within the prior radiation port must have had a biopsy-

proven recurrence at least 8 weeks after the comple-

tion of radiotherapy. Patients were excluded if they

had received prior chemotherapy for metastatic or

recurrent disease. Patients who received chemother-

apy as part of primary combined-modality therapy at

least 6 months before study entry were considered eli-

gible. Additional inclusion criteria were as follows: an

Eastern Cooperative Oncology Group performance

status from 0 to 2, adequate hematologic function

(granulocytes �1500/mm3 and platelets �100,000/

mm3), adequate hepatic function (aspartate amino-

transferase <3 times the upper limit of normal, serum

bilirubin <1.5 mg/dL), adequate renal function (se-

rum creatinine <2 mg/dL or a creatinine clearance of

�50 mL/minute). All patients provided written

informed consent for this study, which was approved

by the Institutional Review Board of the Vanderbilt

University School of Medicine.

Pretreatment evaluations included history and

physical examination, tumor measurements, chest x-

ray, and routine blood work. Scans or x-rays to docu-

ment measurable or evaluable disease were com-

pleted within 4 weeks before treatment. All chemistry

evaluations were completed within 2 weeks before

treatment, whereas complete blood counts with dif-

ferential and platelet counts as well as potassium,

blood urea nitrogen, and creatinine levels were deter-

mined within 24 hours of treatment.

Patients received irinotecan 65 mg/m2 intrave-

nously 90 minutes and cisplatin 30 mg/m2 adminis-

tered intravenously weekly for 4 weeks followed by a

2-week rest. Patients were treated for a maximum of 6

cycles. Patients received standard antiemetic agents

for premedication of cisplatin, including dexametha-

sone plus a 5-hydroxytryptamine 3 receptor antago-

nist. Routine use of colony-stimulating factor (CSF)

(granulocte-CSF or granulocyte–macrophage-CSF)

was not recommended. Patients were instructed to

take loperamide at the earliest signs of diarrhea and/

or abdominal cramping that occurred >8 hours after

they received irinotecan. Atropine was used for the

first signs of cholinergic syndrome that occurred dur-

ing or within 1 hour after patients received irinotecan.

Toxicities were graded according to the National

Cancer Institute Common Toxicity Criteria (version

2.0). Dose modifications were made for grade 3 and 4

toxicities. Patients received a 1-dose-level reduction

to irinotecan 50 mg/m2 and cisplatin 20 mg/m2 given

on the same schedule if the absolute neutrophil count

was <1000/mm3 and the platelet count was <75,000/

mm3 within 24 hours of treatment. Treatment was

held for grade 3 or 4 diarrhea, nausea, or vomiting

that occurred despite appropriate supportive medica-

tions. Treatment was resumed when the toxicity

resolved to a grade �1 but was restarted at a 1-dose-

level reduction. Patients were removed from study for

toxicity that did not resolve to grade �1 within 3

weeks, for toxicity that required >2 dose reductions,

and for >2 missed treatments in a single cycle.

Tumor measurements were obtained every 3

months for the first 2 years and every 6 months

thereafter. A complete response was defined as the

complete disappearance of all clinically detectable,

malignant disease for at least 4 consecutive weeks. A

partial response was defined as a decrease �50% in
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the tumor area or a decrease of 50% in the sum of

the products of the greatest perpendicular dimen-

sions of multiple lesions without an increase >25%

in the size of any area of known malignant disease

and without the appearance of new areas of malig-

nant disease. Stable disease was defined as no signif-

icant change in measurable disease for at least 4

weeks, as defined by a decrease <50% in tumor area

or an increase of malignant disease <25% at any site

without the development of new sites of disease.

New lesions or an increase >25% in tumor volume

indicated disease progression. For lesions that meas-

ured <2 cm2, progression was defined as the appear-

ance of new malignant lesions or an increase �50%

in the area of malignant disease.

Statistical Considerations
This trial was a single-institution, open-labeled, single-

arm, Phase II investigation. A 2-stage accrual de-

sign, as described by Simon was used.16 If there was

evidence that the true underlying overall response

rate (complete and partial responses) was �30%,

then consideration would be given for further testing

of irinotecan and cisplatin. Planned accrual of this

first stage was 24 assessable patients. An early stop-

ping rule was used so that, if <5 responses were

observed in the first 24 patients, then the trial would

be terminated with the conclusion that there was lit-

tle evidence to suggest that the overall response rate

would reach 30%. However, if �5 responses were

observed in the first 24 patients, then the study

would continue to accrue a total of 54 patients, and

the combination would be considered interesting if

at least 13 of 54 patients demonstrated a response.

This dosing provided an 80% statistical power to

detect a difference of 15% with a significance level of

<.05 (Type 1 error). The trial was to accrue a maxi-

mum of 54 patients within a period of no >4 years.

The primary endpoint was the response rate.

Onset of response was defined as the time from the

date of initial treatment until the first objective docu-

mentation of disease progression. Duration of

response was defined as the time from the first

objective documentation of response to the first

objective documentation of disease progression. The

time to tumor progression was defined as time from

the date of initial treatment to the first objective doc-

umentation of disease progression. Response rates

were reported with the 2-sided 95% confidence inter-

vals for the response rate on the basis of the multi-

stage test method.

Survival and response analyses were performed

on all treated patients. Survival was estimated by

using the Kaplan-Meier method. In addition, for life-

time data analysis, the possible risk factors were

compared for survival with Kaplan-Meier estimates

and log-rank tests. A proportional hazards model was

used for adjusted tests of significance and estimates

of odds ratios.

However, after 17 patients were treated at the 65

mg/m2 irinotecan dose, toxicity analyses demon-

strated the poor tolerability of that dose in this

patient population. Thus, the protocol was amended,

and the irinotecan dose was reduced to a starting

dose of 50 mg/m2. Because the original dose level

demonstrated a significant response rate, a decision

was made to enroll 23 patients at the second dose

level to assess efficacy and toxicity. If toxicity was

reduced substantially and efficacy was maintained,

then accrual would continue to 54 patients for the

second dose level.

RESULTS
Forty patients were enrolled on the study between

February 2002 and April 2006, including 17 patients

at the first dose level and 23 patients at the second

dose level. Most patients were men, and the median

age was 58 years. The patient characteristics are

listed in Table 1. Forty patients were evaluable for

toxicity, and 32 patients were evaluable for response.

The reasons that patients were not evaluable for

response included 7 patients who did not receive at

least 1 full cycle of therapy apiece and 1 patient who

had incomplete records. In total, 40 chemotherapy

cycles were delivered, including 17 cycles at a start-

ing dose of irinotecan 65 mg/m2 and 23 cycles at a

starting dose of irinotecan 50 mg/m2. Each patient

received an average of 2.15 cycles of therapy.

TABLE 1
Patient Characteristics

Characteristic No. of patients (N 5 40)

Median age (range), y 58 (33-79)

Sex

Men 33

Women 7

Performance status

0 3

1 27

2 10

Primary disease

Oral cavity 4

Oropharynx 16

YHypopharynx 2

Larynx 10

Nasal septum 1

Nasopharynx 1

Unknown 6
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Toxicity
Common grade 3 and 4 toxicities are listed in Table

2. Six of 17 patients experienced grade 3 or 4 neutro-

penia for a rate of 35%. Eight of 17 patients (47%)

who were treated at this dose experienced grade 3 or

4 gastrointestinal toxicity, which manifested as nau-

sea, vomiting, or diarrhea. Overall, 12 of 17 patients

(71%) who received irinotecan 65 mg/m2 experienced

clinically significant grade 3 or 4 toxicity. Twelve

patients required dose reductions.

Twenty-three patients were enrolled at the second

dose level. Although toxicity was diminished, it

remained substantial. Five of 23 patients (22%)

demonstrated grade 3 or 4 neutropenia, and 4 of 23

patients (17%) demonstrated grade 3 or 4 gastrointes-

tinal toxicity. Seven patients required a dose reduction.

Response
Six of 17 patients (35%) who received irinotecan 65

mg/m2 demonstrated a partial response to treatment.

Five of 23 patients (22%) who received irinotecan 50

mg/m2 demonstrated a partial response to treatment.

No complete responses were noted in either group.

Eight of 11 patients who responded to therapy had

received prior chemotherapy as part of first-line,

curative treatment. Six of 32 patients demonstrated

stable disease (18%) as their best response. Fifteen

patients demonstrated progressive disease as their

best response. For all patients on study, the average

progression-free survival was 2.3 months, and the

median progression-free survival was 1.6 months.

The average overall survival was 7.2 months, and the

median overall survival was 6.3 months. Five patients

remain alive with a range of survival from 378 days

to 1228 days. Four of those patients received irinote-

can 50 mg/m2, and 1 patient received irinotecan 65

mg/m2. The 1- and 2-year survival rates were 50%

and 37%, respectively (see Figs. 1, 2). No pretreat-

ment or treatment characteristics were correlated

significantly with response or survival. Given the

substantial toxicity of the treatment regimen and the

modest efficacy at the lower dose level, the study

was closed.

DISCUSSION
In this article, we report the results from a Phase II

trial that explored the efficacy and toxicity of irinote-

TABLE 2
Common Grade 3 or 4 Toxicities

Dose level (Irinotecan mg/m2/Cisplatin mg/m2) No. of patients

65/30 17

50/30 23

Toxicity

Neutropenia

65/30 9

50/30 6

Nausea/vomiting

65/30 6

50/30 2

Diarrhea

65/30 3

50/30 3

Fatigue

65/30 3

50/30 4

FIGURE 1. Overall survival.

FIGURE 2. Kaplan-Meier survival.
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can and cisplatin in patients with metastatic and

recurrent HNC. The combination resulted in an over-

all response rate of 35% at the 65 mg/m2 irinotecan

dose level and 22% at the 50 mg/m2 irinotecan dose

level. The median survival and progression-free sur-

vival for this combination of agents was not strik-

ingly different from historic controls. However, the

combination was associated with significant hemato-

logic and gastrointestinal toxicity. Greater than 70%

of patients who were treated at the original dose

level experienced grade 3 and 4 toxicity. At the 50

mg/m2 irinotecan dose level, the toxicity was dimin-

ished but remained substantial. Although the combi-

nation had reasonable efficacy, the high levels of

toxicity argue against its routine use as first-line ther-

apy for metastatic or recurrent HNC. However, at the

time this report was written, 5 patients remained

alive, and 2 of those patients had survived for

approximately 3 years. Whether this is an effect of

the study regimen, subsequent therapy, or underlying

disease biology is unknown.

In our previous trial, we demonstrated that sin-

gle-agent irinotecan was effective in both chemona-

ive and previously treated HNC.17 However, the

toxicity is significant in the head and neck popula-

tion whether it is used as a single-agent or combined

with another cytotoxic chemotherapy. The reason for

this is unclear, because irinotecan was tolerated well

in a multiagent regimen for recurrent/metastatic co-

lon cancer and because a Phase I trial by Saltz et al.

demonstrated good tolerability of this regimen. One

possible explanation may be that patients with HNC

cancers frequently have a history of tobacco and

alcohol use and have multiple comorbidities that

may contribute to decreased tolerance of therapy in

general. Moreover, most patients with recurrent or

metastatic disease have received aggressive therapy

for primary disease and may have diminished

reserve. Although the Phase I study by Saltz et al.

and the Phase II study by Jagasia et al. enrolled

patients with the equivalent of a performance status

of 2, toxicities were not evaluated in relation to per-

formance status. Our study also did not perform this

analysis. In hindsight, such an analysis may have

been better for identifying a subgroup of patients

with improved tolerance of this regimen. Moreover,

the current study was carried out at both the Vander-

bilt Ingram Cancer Center and in community oncol-

ogy clinics in the Vanderbilt Ingram Associated

Network. One observation from this trial may be

that, in the HNC population, this regimen requires

very close clinical monitoring, early recognition of

toxicities and toxicity syndromes, and aggressive

therapeutic intervention. Therefore, the regimen may

be impractical in a community setting. It also may

be hypothesized that the inferior tolerability of this

regimen, compared with the same regimen in other

cancer populations, stems from the production of

proinflammatory cytokines by the HNC tumors.

Overexpression of nuclear factor (NF)-jB leads to

cytokine expression on HNC tumors.18,19 Proinflam-

matory cytokines are elevated in the blood of

patients with HNC and may serve as a biomarker for

recurrence and prognosis.20 Cytokines are associated

with multiple symptoms of advanced cancer and its

treatment, perhaps leading to a lower threshold for

develop toxicities in an already cytokine-enriched

milleau.21 In addition, cytokines may effect drug me-

tabolism. Cytokines like interleukin-6, tumor necrosis

factor, interleukin-1, and interferon lead to a

decrease in liver cytochrome P450 in tumor-bearing

animals. In addition, an inverse correlation between

inflammation and metabolism has been demon-

strated in metabolism and cytochrome P3A4 activity

in cancer patients.22 Thus, drug exposure may differ

between cancer patient populations.

The current study has several limitations. First,

the dose was changed after 17 patients were enrolled

because of excessive toxicity. Second, the study was

closed after an additional 23 patients were enrolled

on the adjusted dose schedule. Thus, the current

study is subject to both Type 1 error and Type 2

error. Several factors contributed to the decision to

close the trial early, including excessive toxicity at

the adjusted dose and slowing accrual because of in-

terest in less toxic, targeted agents. Despite the lim-

itations, the results do confirm the activity of the

regimen, although the toxicity makes it unsuitable

for the general head and neck population.

Further development of irinotecan in this popu-

lation will require 1 of 2 things: identification of

patients who are likely to have significant toxicity or

the identification of less toxic combinations. The

uridine diphosphate-glucuronosyltransferase 1A1

(UGT1A1) polymorphism in irinotecan metabolism

has been associated with drug-related toxicity. Labo-

ratory testing for high-risk polymorphisms currently

is available and may allow clinicians to prospectively

determine which patients will have the best risk/ben-

efit ratio with the use of this drug either alone or in

combination with other agents.23–25 In addition, the

combination of irinotecan with targeted agents

remains an attractive combination because of the

relatively favorable toxicity profile of these agents.

Cetuximab, a recombinant human/mouse chi-

meric monoclonal antibody, is one of the most pro-

mising targeted agents for the treatment of advanced

HNC. Cetuximab is the first agent to demonstrate a
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survival advantage for patients with refractory or

metastatic HNC.26 As a single agent, cetuximab

monotherapy has an objective response rate of 13%

and a median survival of 5.9 months in a platinum

refractory group of patients.27 Both preclinical and

clinical data suggest that the addition of cetuximab

to irinotecan can overcome cellular resistance to iri-

notecan. This resistance may be related in part to

the overexpression of NF-jB; in HNC.28 Clinically,

the combination of cetuximab and irinotecan

demonstrates encouraging results in colorectal can-

cer and should be evaluated in metastatic/refractory

HNC.28–31

In summary, the combination of cisplatin and

irinotecan has some efficacy in patients with recur-

rent or metastatic HNC. However, the high levels of

toxicity argue against its routine use as first-line ther-

apy for metastatic or recurrent HNC. In the future,

trials of irinotecan in HNC should take away several

points from this investigation: 1) Appropriate patient

selection should be considered carefully, and 2) a

priori identification of patients at risk for toxicity sec-

ondary to UGT1A1 polymorphisms or use of irinote-

can in combination with targeted agents may

provide for a better toxicity/benefit ratio.

REFERENCES
1. Close LC, Larson DL, Shah JP. Essentials of Head and Neck

Oncology. New York, NY: Thieme Medical Publishers Inc.;

1998.

2. Forastiere AA, Metch B, Schuller D, et al. Randomized

comparison of cisplatin and 5-fluorouracil versus carbopla-

tin and 5-FU versus methotrexate in advanced squamous

cell carcinoma of the head and neck. J Clin Oncol. 1992;

10:1245–1251.

3. Jacobs C, Lyman G, Velez-Garcia E, et al. A phase III rando-

mized study comparing cisplatin and fluorouracil as single

agents in combination for advanced squamous cell carci-

noma of the head and neck. J Clin Oncol. 2002;10: 257–

263.

4. Shin DM, Glisson BS, Khuri FR, et al. Recent advances in

paclitaxel-containing chemotherapy for recurrent or meta-

static squamous cell carcinoma of the head and neck.

Semin Oncol. 1997;19(6 suppl):S19–S37.

5. Glisson BS, Murphy BA, Frenette G, Khuri FR, Forastiere

AA. Phase II trial of docetaxel and cisplatin combination

chemotherapy in patients with squamous cell carcinoma

of the head and neck. J Clin Oncol. 2002;20:1593–1599.

6. Murphy BA, Cmelak A, Burkey B, et al. Topoisomerase I

inhibitors in the treatment of head and neck cancer. On-

cology. 2001;15:47–52.

7. Murphy BA. New drug therapy for squamous cell carci-

noma of the head and neck. Curr Opin Oncol. 1996;8:221–

226.

8. Fukuda M, Nishio K, Kanzawa F, et al. Synergism between

cisplatin and topoisomerase I inhibitors, NB-506 and SN-

38, in human small cell lung cancer cells. Cancer Res.

1996;56:789–793.

9. Aoe K, Kiura K, Ueoka H, et al. Cisplatin down-regulates

topoisomerase I activity in lung cancer cell lines. Antican-

cer Res. 2004;24:3893–3897.

10. Kudoh S, Takada M, Masuda N, et al. Enhanced antitumor

efficacy of a combination of CPT-11, a new derivative of

camptothecin and cisplatin against human lung tumor

xenografts. Jpn J Cancer Res. 1993;84:203–207.

11. Kim HT, Han JY, Lee DH, et al. A phase II study of irinote-

can plus cisplatin for patients with advanced stage IIIB or

IV NSCLC previously treated with nonplatinum-based

chemotherapy. Cancer. 2006;107:799–805.

12. Ilson DH. Phase II trial of weekly irinotecan/cisplatin in

advanced esophageal cancer. Oncology. 2004;18:22–25.

13. Sohn JH, Moon YW, Lee CG, et al. Phase II trial of irinotecan

and cisplatin with early concurrent radiotherapy in limited-

disease small cell lung cancer. Cancer. 2007;109: 1845–1850.

14. Saltz LB, Spriggs D, Schaaf LJ, et al. Phase I clinical and

pharmacologic study of weekly cisplatin combined with

weekly irinotecan in patients with advanced solid tumors.

J Clin Oncol. 1998;16:3858–3865.

15. Jagasia MH, Langer CJ, Johnson DH, et al. Weekly irinote-

can and cisplatin in advanced non-small cell lung cancer:

a multicenter phase II study. Clin Cancer Res. 2001;7:68–73.

16. Simon R. Optimal two-stage designs for phase II clinical

trials. Control Clin Trials. 1989;10:1–10.

17. Gilbert J, Dang T, Cmelak A, et al. Single agent irinotecan

for the treatment of metastatic or recurrent squamous car-

cinoma of the head and neck (SCCHN). Clin Med Oncol.

2007;1:67–71.

18. Chang AA, Van Waes C. Nuclear factor-KappaB as a com-

mon target and activator of oncogenes in head and neck

squamous cell carcinoma. Adv Otorhinolaryngol. 2005;62:

92–102.

19. Allen CT, Ricker JL, Chen Z, et al. Role of activated nuclear

factor-kappa B in the pathogenesis and therapy of squa-

mous cell carcinoma of the head and neck. Head Neck.

2007;29:959–971.

20. Druzgal CH, Chen Z, Yeh NT, et al. A pilot study of longitu-

dinal serum cytokines and angiogenesis factor levels as

markers of therapeutic response and survival in patients

with head and neck squamous cell carcinoma. Head Neck.

2005;27:771–784.

21. Dunlop RJ, Campbell CW. Cytokines and advanced cancer.

J Pain Symptom Manage. 2000;20:214–232.

22. Garattini S. Pharmacokinetics in cancer chemotherapy. Eur

J Cancer. 2007;43:271–282.
23. Innocenti F, Undevia SD, Iyer L, et al. Genectic variants in

the UDP-glucuronosyltransferase 1A1 gene predict the risk

of severe neutropenia of irinotecan. J Clin Oncol. 2004;22:

1382–1388.

24. Toffoli G, Cecchin E, Corona G, et al. The role of

UGT1A1*28 polymorphism in the pharmacodynamics and

pharmacokinetics of irinotecan in patients with metastatic

colorectal cancer. J Clin Oncol. 2006;24:3061–3068.

25. Han JY, Lim HS, Shin ES, et al. Comprehensive analysis of

UGT1A polymorphisms predictive for pharmacokinetics

and treatment outcome in patients with non-small cell

lung cancer treated with irinotecan and cisplatin. J Clin

Oncol. 2006;24:2237–2244.

26. Vermorken J, Mesia R, Vega V, et al. Cetuximab extends

survival of patients with recurrent or metastatic SCCHN

when added to first line platinum based therapy—results

of a randomized phase III (Extreme) study [abstract]. Proc

Am Soc Clin Oncol. 2007;25:18s. Abstract 6091.

Irinotoecan and Cisplatin in HNSCC/Gilbert et al. 191



27. Trigo J, Hitt R, Koralewski P, et al. Cetuximab monotherapy

is active in patients (pts) with platinum-refractory recur-

rent/metastatic squamous cell carcinoma of the head and

neck (SCCHN): results of a phase II study [abstract]. J Clin

Oncol. 2004;22 (suppl): 488s. Abstract 5502.

28. Kim S, Prichard CN, Younes MN, et al. Cetuximab and iri-

notecan interact synergistically to inhibit the growth of

orthotopic anaplastic thyroid carcinoma xenografts in

nude mice. Clin Cancer Res. 2006;12:600–607.

29. Cunningham D, Humblet Y, Siena S, et al. Cetuximab

monotherapy and cetuximab plus irinotecan in irinotecan-

refractory metastatic colorectal cancer. N Engl J Med. 2004;

351:337–345.

30. Prewett M, Hooper A, Bassi R, et al. Growth inhibition of

human colorectal carcinoma xenografts by anti-EGF recep-

tor monoclonal antibody IMC-225 in combination with 5-

fluorouracil or irinotecan [abstract]. Proc Am Assoc Cancer

Res. 2001;42:287. Abstract 1543.

31. Braun AH, Stark K, Dirsch O, et al. The epidermal growth

factor receptor tyrosine kinase inhibitor gefitinib sensitizes

colon cancer cells to irinotecan. Anticancer Drugs. 2005;16:

1099–1108.

32. Scartozzi M, Bearzi I, Pierantoni C, et al. Nuclear factor-kB tu-

mor expression predicts response and survival in irinotecan-

refractory metastatic colorectal cancer treated with cetuxi-

mab-irinotecan therapy. J Clin Oncol. 2007;25: 3930–3935.

192 CANCER July 1, 2008 / Volume 113 / Number 1


