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Summary

Objectives—We previously reported inferior outcomes for locally-advanced head and neck
squamous cell carcinoma (LAHNSCC) patients treated with concurrent cetuximab vs. high-dose
cisplatin with intensity-modulated radiation therapy (IMRT). Prior to FDA approval of cetuximab
for LAHNSCC, non-cisplatin eligible patients at our institution received 5-fluorouracil (5FU)/
carboplatin. We sought to compare concurrent cetuximab vs. 5FU/carboplatin vs. high-dose
cisplatin with IMRT for LAHNSCC.

Materials and methods—Retrospective review was performed for LAHNSCC patients treated
at Memorial Sloan-Kettering Cancer Center from 11/02 to 04/08 with concurrent cetuximab (7=
49), 5FU/carboplatin (n=52), or cisplatin (7= 259) and IMRT. Overall survival (OS),
locoregional failure (LRF), distant metastasis-free survival, and late toxicity were analyzed using
univariate and multivariate analyses. OS analysis was confirmed by propensity score adjustment.

Results—Treatment groups were similar with regard to primary tumor site, overall stage, and
alcohol and tobacco history. Cetuximab and 5FU/carboplatin patients were older, with lower
performance status, more comorbidities, higher T classification, and worse renal function. On
multivariate analysis, compared with cisplatin and 5FU/carboplatin, cetuximab was associated
with inferior 4-year OS (86.9% vs. 70.2% vs. 40.9%; P < .0001) and 4-year LRF (6.3% vs. 9.7%
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vs. 40.2%; P<.0001). Late toxicity was highest with 5FU/carboplatin (25.0%) vs. cisplatin (8.0%)
vs. cetuximab (7.7%).

Conclusions—Although 5FU/carboplatin patients were sicker and experienced greater toxicity
than cisplatin patients, no significant difference was found in all endpoints. In contrast, despite
similar pretreatment characteristics, outcomes for cetuximab vs. 5FU/carboplatin were
significantly worse. We feel that caution should be used with routine use of cetuximab in the
management of LAHNSCC.

Introduction

Treatment with chemoradiation is an accepted standard for locally advanced head and neck
squamous cell carcinoma (LAHNSCC). The addition of concurrent chemotherapy to
radiotherapy (RT) for LAHNSCC results in an absolute survival benefit of 6.5% at 5-years,
with greater benefit with platinum-based chemotherapy [1]. Among the concurrent platinum
agents, single-agent cisplatin is superior to single-agent carboplatin and equivalent to carbo-
platin with 5-fluorouracil (5FU) in retrospective analyses [2,3].

Although chemoradiation with high-dose cisplatin improves survival versus RT alone, it is
associated with higher toxicity [4]. Therefore less toxic agents that will achieve equivalent or
superior outcomes have been sought. Bonner et al. reported that cetuximab/RT resulted in
improved locoregional control and survival with little increase in toxicity compared with RT
alone [5]. This led to the adoption of cetuximab as one alternative to cisplatin concurrent
with RT for LAHNSCC. Although cisplatin is still the most commonly used agent (51%),
cetuximab is being used in approximately 20% of patients [6].

Importantly, the study by Bonner was conducted when RT alone was still an accepted
standard for LAHNSCC. Only recently has cetuximab/RT been compared to concurrent
platinum/RT in prospective randomized trials, although results are not yet reported. Our
initial retrospective report showed that concurrent cisplatin/RT versus cetuximab/RT was
associated with superior locoregional control, failure-free survival, and overall survival [7].
Nonetheless, unmeasured confounders limited this study. Prior to FDA approval of
cetuximab for LAHNSCC, non-cisplatin candidates were routinely treated with alternative
platinum-based regimens, namely, 5FU/carboplatin [8] at our center. We hypothesized that
characteristics of these patient groups would be similar and hence we sought to compare the
outcomes of concurrent IMRT with high-dose cisplatin, 5FU/carboplatin, or cetuximab.

Methods and materials

Study design

In this Institutional Review Board-approved (WA0654-10) study, we retrospectively
identified patients with a diagnosis of LAHNSCC of the oropharynx, hypopharynx, or
larynx treated with curative intent with IMRT and concurrent cisplatin, 5FU/carboplatin, or
cetuximab, from 11/02 to 4/08. Reasons for exclusion were surgery to the primary site, prior
RT for a non-basal cell carcinoma of the head and neck, induction or adjuvant
chemotherapy, weekly cisplatin, or prior active malignancy. Three hundred sixty patients
were eligible for analysis. Comorbid conditions were scored using the Charlson criteria [9].
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Alcohol use was defined as none/mild (<7 drinks/week) versus moderate/heavy (>7 drinks/
week). Smoking history was recorded as >10 or <10 pack-years. Creatinine clearance was
calculated using the Cockcroft-Gault formula. Pretreatment Karnofsky performance status
(KPS) was recorded for all except two patients.

Radiotherapy techniques have been previously described [7,10]. Patients were treated with
IMRT with a median dose of 70 Gy. Treatment with cisplatin and cetuximab was delivered
as previously reported [7]. Patients treated with 5FU/carboplatin received a planned three
cycles (carboplatin 70 mg/m? and 5FU 600 mg/m? daily continuous infusion, both for 4
days) every 3 weeks, with recycling time and dosing adjusted based on toxicity concerns.
Patients in whom chemotherapy was switched after one or two cycles (7= 30; 24 cisplatin, 6
5FU/carboplatin, 0 cetuximab) were analyzed according to the initial prescribed drug
regimen.

Acute/chronic toxicity was graded by chart review according to the Common Toxicity
Criteria for Adverse Events (CTCAE), v3. Duration of percutaneous endoscopic
gastrostomy (PEG) dependence was measured from the time RT was completed. Late
toxicity was defined as the presence of PEG or tracheostomy 12 months from RT start.

Statistical methods

Time to locoregional failure (LRF), distant metastasis (DM), or death was calculated from
the first day of RT for all patients. OS was censored at the date of last information. The
Kaplan—Meier method was used to calculate OS. Univariate analysis was performed using a
Cox proportional hazards model. Variables included sex, age, race, KPS, primary site of
disease, T and N classification, Charlson Index, alcohol and tobacco history, creatinine
clearance, and drug. Variables with £< .05 on univariate analysis were entered into the
multivariate model. Results were then confirmed using propensity score adjustment in the
Cox model.

LRF was defined as persistent or recurrent disease in the head/neck. LRF-free survival
(LRFS) was calculated from the first day of RT to the date of LRF, date of last follow-up, or
date of death from any cause without LRF. DM-free survival (DMFS) was defined as the
time from the first day of RT to the diagnostic date of DM, date of last follow-up, or date of
death from any cause. For the determination of LRFS and DMFS, univariate and
multivariate competing-risks analysis was performed with death without LRFS or DMFS
regarded as a competing risk.

Univariate and multivariate analyses using logistic regression were used to analyze variables
contributing to late toxicity, including age, T and N classification, and drug. The Chi-
squared test and Fisher's exact test were used to compare clinical characteristics of patients
receiving cetuximab vs. cisplatin vs. 5FU/carboplatin. P values and 95% confidence
intervals were two-sided. A Pvalue less than .05 was considered statistically significant.
SAS 9.2 (SAS Institute) and R 2.9.2 were used for statistical analysis.
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Results

Study population

Characteristics of all patients are shown in Table 1. Patient selection for cetuximab or 5FU/
carboplatin, respectively, was based on the following factors: audiogram/poor hearing
(30.6% and 53.8%), renal insufficiency (4.1% and 9.6%), cardiac history (2.0% and 1.9%),
performance status (16.3% and 3.8%), patient preference (16.3% and 5.8%), neuropathy
(4.1% and 9.6%), and a combination of factors (24.5% and 15.4%). Treatment groups were
balanced with regard to all factors except age, KPS, T-stage, creatinine clearance, and
comorbidities. Patients treated with cetuximab and 5FU/carboplatin were older (£ < .0001),
had lower performance status (P =.02), worse renal function (P < .0001), higher percentage
of T4 tumors (£ =.04), and more comorbidities (P < .0001) compared with cisplatin. The
number of patients with Charlson score =2 was highest for 5FU/carboplatin (36.5% vs.
14.3% vs. 8.9%, P < .0001). With the exception of KPS, which was balanced between the
groups, these findings were upheld in the oropharynx subset. As shown in Table 2, compared
with 5FU/carboplatin, cetuximab patients had fewer comorbidities (P=.04), and were less
likely to switch treatment drug (P=.03). Although cetuximab patients were more likely to
be over age 71 (P=.03), the median age of cetuximab and 5FU/carboplatin patients was
similar (66 vs. 64 years, respectively).

Overall survival

Median OS was not reached. With a median follow-up time of 53.1 months (range, 5.3-
93.0), 273 (75.8%) patients were alive. There were 44 (17.7%), 17 (32.7%), and 26 (53.1%)
deaths in the cisplatin, 5SFU/carboplatin, and cetuximab groups, respectively. The 4-year OS
was 86.9% (95% confidence interval [Cl], 82.0-90.6%) for cisplatin, 70.2% (95% CI, 55.5—
80.9%) for 5FU/carboplatin, and 40.9% (95% Cl, 26.0-55.2%) for cetuximab (Fig. 1A). On
univariate analysis, treatment with 5FU/carboplatin or cetuximab, age = 71, non-Caucasian
race, female sex, KPS < 80, hypopharynx or larynx primary, advanced T classification (T4
vs. T1-3), higher comorbidity index, creatinine clearance <60, and >10 pack-year tobacco
history were associated with significantly shorter OS (Table 3). After adjusting for all other
variables with £< .05 on univariate analysis in a multivariate Cox model, cetuximab
remained associated with shorter OS compared with cisplatin (HR 3.61, < .0001). There
was no significant difference in OS between patients treated with 5FU/carboplatin and
cisplatin (HR 1.34, £=.37). Further multivariate analysis including the same variables but
treating 5SFU/carboplatin as a reference revealed that patients treated with cetuximab also
experienced worse OS compared with 5FU/carboplatin (HR 2.69, 95% CI 1.32-5.45, P=.
006). Because no significant difference in OS existed between platinum-based regimens,
they were combined for propensity score analysis, which yielded a HR of 2.93 (P=.0002)
for treatment with cetuximab.

In the oropharynx subset, cetuximab (HR 5.90; £ < .0001) but not 5FU/carboplatin (HR
2.03; P=.06) was also associated with significantly shorter OS (Table 4). These findings
were maintained on multivariate analysis after adjusting for independent risk factors. KPS, T
and N classification, and creatinine clearance remained significant on multivariate analysis.
On further analysis including all variables with £ < .05, patients in the OPX subset treated
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with cetuximab vs. 5FU/carboplatin experienced worse OS (HR 4.67, 95% CI 1.87-11.64, P
=.001). Propensity score analysis for OPX patients yielded a HR of 3.58 (P =.0003) for
treatment with cetuximab vs. platinum-based regimens.

Locoregional failure

LRF occurred in 16/249 (6.2%), 5/52 (9.6%), and 19/49 (38.8%) cisplatin, 5FU/carboplatin,
and cetuximab patients, respectively. Salvage treatment for LRF consisted of surgery (n=
18) with total laryngectomy in 9 patients, chemotherapy (n7=9), chemotherapy with re-
irradiation (n= 2), no further therapy (77 = 6), re-irradiation alone (7= 1), and unknown (n=
4). Neck dissection within 6 months of RT completion was considered part of the up-front
management and was not counted as a regional failure event. Patients generally underwent
neck dissection if there was clinical or radiographic suspicion of persistent disease. Among
those undergoing neck dissection, 13 cisplatin patients, zero 5FU/carboplatin patients, and 1
cetuximab patient had pathological confirmation of persistent disease.

Median LRFS was not reached. The 4-year LRF rate was 6.3% (95% Cl, 3.3-9.4%) for
cisplatin, 9.7% (95% Cl, 1.5-17.9%) for 5FU/carboplatin, and 40.2% (95% CI, 25.9-54.4%)
for cetuximab (Figure 2A). Primary site of disease and drug were the factors most associated
with LRFS (Table 3). Univariate competing-risks analysis showed that treatment with
cetuximab versus cisplatin was associated with significantly shorter LRFS for all patients
(HR 8.20, £<.0001) and oropharynx patients (HR 3.38; £=.0001). Additional analysis
showed cetuximab patients also experienced worse LRFS than 5FU/carboplatin patients
(multivariate HR 5.50, 95% Cl, 1.88-16.10; £=.002). In contrast, there was no difference in
LRFS between 5FU/carboplatin and cisplatin for all patients (HR 1.61; P=.35) or
oropharynx patients (HR 1.22; £=.80). Multivariate competing-risks analysis confirmed
shorter LRFS with cetuximab compared with cisplatin (HR 8.31; £<.0001). Within the
oropharynx subset, treatment with cetuximab was the only factor that significantly correlated
with shorter LRFS (HR 9.39; £<.0001).

Distant metastasis

Fifty-three patients developed distant metastasis with distribution as follows: cisplatin,
31/259; 5FU/carboplatin, 9/52; cetuximab, 13/49. Median DMFS was not reached. The 4-
year rate of DM was 12.2% for cisplatin, 17.9% for 5SFU/carboplatin, and 28.5% for
cetuximab. On univariate analysis, advanced T classification (P < .0001) and treatment with
cetuximab (P =.005) were associated with worse DMFS. These findings were upheld on
multivariate analysis with T classification the greatest predictor of metastatic disease (HR
3.19; P<.0001), followed by cetuximab (HR 2.15; £=.03). These findings were consistent
in the oropharynx subset.

Late toxicity

After excluding patients with less than 12 months of follow-up time, 333 patients remained
for late toxicity analysis. Late toxicity was as follows: cisplatin, 8.0%; 5FU/carboplatin,
25.0%; cetuximab, 7.7%. Thirty-four patients were PEG dependent beyond one year from
treatment start. Tracheostomy dependence occurred in 4 patients, of whom 3 were also PEG
dependent. Two remain alive with tracheostomy; two underwent tracheostomy removal, 13
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and 35 months from RT start, respectively. In the multivariate logistic regression, cisplatin
and cetuximab were associated with less late toxicity than 5FU/carboplatin, respectively
(OR = .40, P=.053; OR = .17, P=.02) after adjusting for all other variables (Table 5). Age
over 70 (OR = 3.11, P=.04) and pre-treatment tracheostomy (OR = 4.55, P=.02) also
correlated with a significantly higher rate of late toxicity. In a separate multivariate logistic
regression, cetuximab did not significantly differ from cisplatin in late toxicity (OR = .43, P
= .27) after adjusting for these additional factors.

Discussion

Concurrent treatment with cetuximab and IMRT for LAHNSCC was associated with inferior
OS, LRFS, and DMFS versus concurrent high-dose cisplatin or 5FU/carboplatin and IMRT
in our series. Although 5FU/carboplatin and cetuximab patients had very similar
pretreatment characteristics, cetuximab was associated with a 2.6-fold increased risk of
death (P=.005). Furthermore, treatment with cetuximab but not 5FU/carboplatin resulted in
significantly higher rates of LRF than cisplatin. These findings were consistent in the
oropharynx subset. Aside from drug, other known negative prognostic factors such as lower
KPS, primary disease of the hypopharynx or larynx, and advanced T classification were also
confirmed in our study. These data support the use of concurrent platinum-based
chemotherapy with IMRT for LAHNSCC in eligible patients.

We previously reported that concurrent high-dose cisplatin was superior to cetuximab for
LAHNSCC without resulting in increased toxicity [7]. However, these results were viewed
as controversial by some because cetuximab patients were older, with worse renal function,
and included more T4 tumors. Since this publication, a group from Washington University
conducted a similar comparison of LAHNSCC patients treated with concurrent
cetuximab/RT (7= 33) versus cisplatin/RT (n7= 30) at their institution [11]. At three years,
they reported 83% disease-specific survival with cisplatin versus 31% with cetuximab. In
their series, cisplatin patients had better performance status, younger age, and fewer
comorbid conditions. Investigators from William Beaumont performed a matched-pair
analysis and also found decreased cause-specific survival (£=.04) and overall survival (P
=.001) with cetuximab (n7= 31) compared with cisplatin (7= 62) [12]. Caudell et al. also
compared concurrent cetuximab/RT versus platinum-based chemotherapy and RT at the
University of Alabama and reported 3-year actuarial OS of 75.9% in the cetuximab/RT
cohort versus 61.3% in the platinum-based/RT cohort [13]. However, the superior OS seen
with cetuximab was not significant after controlling for T-stage, treatment on protocol, or on
multivariate analysis. Treatment with cisplatin versus cetuximab was also compared in a
retrospective series by Strom et al., finding equivalent actuarial 2 year survival (88% vs.
89%, respectively) despite significantly older age and lower percentage of =N2 nodal
involvement among cetuximab patients [14]. In contrast to the present study, the study by
Strom et al. also included patients with oral cavity tumors; however, both studies concluded
that the two treatment regimens appeared to yield equivalent outcomes.

Prior to the approval of cetuximab, patients at our institution who were not candidates for
cisplatin received 5FU/carboplatin. Consistent with this practice pattern, both the cetuximab
and 5FU/carboplatin cohorts had lower performance status, greater percentage of age over

Oral Oncol. Author manuscript; available in PMC 2016 November 28.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Shapiro et al.

Page 7

71, larger primary tumors, and higher Charlson comorbidity index versus cisplatin; all of
these factors have previously been correlated with worse prognosis in oropharyngeal SCC
[15,16]. Patients receiving cetuximab were older than 5FU/carboplatin, but had fewer
comorbid conditions. Nevertheless, as compared to cisplatin, only cetuximab was associated
with inferior OS, suggesting that the inferior survival in cetuximab patients in this study was
unlikely to be related to escalated comorbidity in this patient group. The additional
comparison with 5FU/carboplatin also showed cetuximab was associated with inferior OS
after adjusting for all other variables in the model. Propensity score adjusted analysis
reduced the patient-selection bias and further confirmed our previous findings.

Patients treated with cetuximab were five times more likely than 5FU/carboplatin and seven-
times more likely than patients treated with cisplatin to experience LRF. Although LRC was
the primary endpoint in the Bonner study of cetuximab with RT, the 5-year update included
overall survival but long-term LRC outcomes were not reported. At a median follow-up of
24.4 months, Bonner initially reported 47% 3-year LRC in patients who received
cetuximab/RT [5]. Four-year LRC for cetuximab patients on the present study was 59.8%,
suggesting that it was not poor outcomes in our cetuximab patients that accounts for the
inferiority to platinum-based treatment. The lower rates of LRF and DM in patients treated
with concurrent cisplatin and 5FU/carboplatin in the present study likely translated to the
observed OS benefit of these regimens compared with cetuximab.

Both tobacco use and human papillomavirus (HPV) have been identified as risk factors for
development of SCC of the head and neck, particularly the oropharynx [17,18]. It has been
suggested that the risk of SCC from tobacco use is independent of the association with HPV
infection and that patients with HPV-negative tumors are more likely to be smokers [15,19].
Patients with HPV-positive tumors of the oropharynx and those with a history of less
tobacco use have improved OS and PFS [15,17,20]. The percentage of oropharynx patients
in this study with a less than 10 pack-year tobacco history, and thus those more likely to be
HPV-positive, was 55.0% and did not vary significantly between treatment groups. Although
we were unable to obtain the HPV status of the majority of patients, HPV and p16 status
was determined for 31 cisplatin and 17 cetuximab patients, of which 86% and 74% were
positive, respectively [21]. After accounting for HPV status in this small patient subset,
cisplatin was still associated with superior outcomes. In keeping with these results, the
Washington University study reported inferior disease-specific survival with cetuximab
versus cisplatin despite the groups being matched with regard to HPV status [11].
Differences in HPV status therefore are unlikely to account for the improved survival in
cisplatin and 5FU/carboplatin patients in the present study.

Despite cisplatin generally being considered a more toxic agent, 5FU/carboplatin was
associated with higher rates of late toxicity. Patients have generally been selected to receive
cetuximab due to concerns of toxicity associated with chemotherapy. There are conflicting
reports of toxicity from cetuximab versus platinum-based chemotherapy and RT alone
[7,22,23]. In our previous report, we found no difference in late Grade 3 and 4 toxicity or
feeding tube dependence at 9 months between patients treated with cetuximab/RT and
cisplatin/RT [7]. With regards to acute toxicity, cetuximab/RT has been reported to result in
worse grade =3 radiation dermatitis and oral mucositis, and more weight loss and enteral
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feeding requirements than cisplatin/RT [22]. In the postoperative setting, concurrent RT and
cisplatin versus carboplatin monotherapy yielded equivalent toxicity [2]. In a comparison of
cisplatin/RT and 5FU/carboplatin/RT for oropharyngeal cancer, the only difference in
toxicity observed was Grade 3 or 4 neutropenia, which was higher in cisplatin patients [3].
Our results suggest that while there was no difference between cisplatin/RT and
cetuximab/RT, 5FU/carboplatin/RT may be a more toxic regimen. Though 5FU/carboplatin
patients had the highest percentage of patients with Charlson comorbidity index =2,
Charlson index was not found to independently correlate with late toxicity. Because of the
similarities between cetuximab and 5FU/carboplatin patients, the increased toxicity with
5FU/carboplatin cannot be attributed to baseline patient heterogeneity.

The present study is limited by the retrospective nature, the lack of randomized patient
populations, and is therefore subject to bias. Although all patients were treated with
intensity-modulated radiation therapy, the cetuximab and 5FU/carboplatin patients were
treated during different time periods, which may have also added to selection bias.
Cetuximab and 5FU/carboplatin patients were similar, but baseline characteristics of all
three patient groups differed. Furthermore, there were fewer patients in the 5FU/carboplatin
and cetuximab patient groups which limited the statistical power to include a greater number
of variables. We used propensity score adjustment to closely mimic randomized trials to
reduce selection bias by equating treatment groups based on a set of known imbalanced
factors. Nevertheless, a randomized controlled study is needed to verify our results. As
previously described, HPV status has emerged as a significant prognosticator and was
unknown in the majority of our patient cohort. Although we tried to use tobacco history as a
potential marker of HPV status, we recognize this is not a true surrogate. Ongoing
prospective studies have the advantage of randomization based on HPV status to yield
important information regarding treatment for these patient groups that appear to have a
differential treatment response.

In summary, concurrent IMRT and platinum-based chemotherapy resulted in excellent
outcomes, which were significantly superior to cetuximab. Preliminary results of RTOG
0522 demonstrated that the addition of cetuximab to cisplatin with concurrent RT did not
improve PFS or OS [24]. Cetuximab and cisplatin with RT is being compared in the RTOG
1016 trial for p16-positive oropharyngeal cancer and a similar ongoing Phase |1 study is
investigating the addition of cetuximab to 5FU/carboplatin with concurrent IMRT [25]. We
encourage participation in these randomized trials and anticipate the final results to help
select the optimal treatment for patients with LAHNSCC.
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Figure 1.
Kaplan—Meier overall survival from start of radiation therapy for all patients (a) and

oropharynx patients (b) receiving concurrent high-dose cisplatin (green), 5-fluorouracil/
carboplatin (blue), or cetuximab (red).
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Figure2.
Cumulative incidence of locoregional failure for all patients (a) and oropharynx patients (b)

receiving concurrent high-dose cisplatin (green), 5-fluorouracil/carboplatin (blue), or
cetuximab (red).

Oral Oncol. Author manuscript; available in PMC 2016 November 28.



1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuen Joyiny

Shapiro et al.

Characteristics of all patients.

Table 1

Characteristic Drug P value
Cisplatin (n =259) 5FU/carboplatin (n =52) Cetuximab (n = 49)
n (%) n (%) n (%)

Age <.0001
<71 247 (95.4) 41 (78.8) 29 (59.2)
>71 12 (4.6) 11 (21.2) 20 (40.8)

Race 0.33
Caucasian 234 (90.4) 45 (86.5) 41 (83.7)

Non-Caucasian 25(9.7) 7 (13.5) 8 (16.3)

Sex 0.22
Male 225 (86.9) 43 (82.7) 38 (77.6)

Female 34 (13.1) 9(17.3) 11 (22.4)

Primary site 0.22
Oropharynx 206 (79.5) 38(73.1) 34 (69.4)
Hypopharynx/larynx 53 (20.5) 14 (26.9) 15 (30.6)

T classification 0.04
T1 58 (22.4) 9(17.3) 9 (18.4)

T2 104 (40.2) 12 (23.1) 17 (34.7)
T3 66 (25.5) 17 (32.7) 12 (24.5)
T4 31 (12.0) 14 (26.9) 11 (22.4)

N classification 0.74
NO 33(12.7) 3(5.8) 9(12.2)

N1 64 (24.7) 14 (26.9) 11 (22.5)
N2 158 (61.0) 34 (65.4) 30 (61.2)
N3 4(15) 1(1.9) 2(4.1)

Overall stage 0.65
1 7.7 0(0) 0(0)

1l 79 (30.5) 13 (25.0) 16 (32.7)
v 173 (66.8) 39 (75.0) 33 (67.3)

Alcohol history 0.21
Low/mild 97 (37.5) 17 (32.7) 24 (49.0)

Moderate/heavy 162 (62.5) 35 (67.3) 25 (51.0)

>10 pack-yr tobacco 0.32
No 124 (47.9) 19 (36.5) 22 (44.9)

Yes 135 (52.1) 33 (63.5) 27 (55.1)

KPS
NA 1(0.4) 1(1.9) 0 (0) 0.02
>80 201 (77.6) 37 (71.2) 29 (59.2)
<80 57 (22.0) 14 (26.9) 20 (40.8)
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Characteristic Drug P value

Cisplatin (n=259) 5FU/carboplatin (n =52) Cetuximab (n = 49)

n (%) n (%) n (%)
Cr clearance? <.0001
260 245 (94.6) 42 (80.8) 35 (71.4)
<60 14 (5.4) 10 (19.2) 14 (28.6)
Charlson index <.0001
0 187 (72.2) 24 (46.2) 29 (59.2)
1 49 (18.9) 9(17.3) 13 (26.5)
22 23(8.9) 19 (36.5) 7(14.3)
Pre-RT trach
No 250 (96.5) 47 (90.4) 45 (91.8)
Yes 9 (3.5) 5 (9.6) 4(8.2)
Neck dissection .36
No 247 (95.4) 51 (98.1) 45 (91.8)
Yes 12 (4.6) 1(1.9) 4(8.2)
Switched chemotherapy .04
No 235 (90.7) 46 (88.5) 49 (100.0)
Yes 24 (9.3) 6 (11.5) 0 (0)
Radiation length (days), median (range) 46 (35-76) 47 (42-58) 46 (6-70) .06

Abbreviations. RT = radiation therapy; KPS = Karnofsky performance status; Trach = tracheostomy; Cr = creatinine.

aCaIcuIated using Cockcroft-Gault formula.
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Table 2

Characteristics of 5FU/carboplatin versus cetuximab patients.

Characteristic Drug P value
5FU/carboplatin (n=52) Cetuximab (n = 49)
n (%) n (%)

Age .03
<71 41 (78.8) 29 (59.2)
>71 11(21.2) 20 (40.8)

Race .69
Caucasian 45 (86.5) 41 (83.7)

Non-Caucasian 7 (13.5) 8 (16.3)

Sex .52
Male 43 (82.7) 38 (77.6)

Female 9(17.3) 11 (22.4)

Primary site .68
Oropharynx 38(73.1) 34 (69.4)
Hypopharynx/larynx 14 (26.9) 15 (30.6)

T classification 57
T1 9(17.3) 9 (18.4)

T2 12 (23.1) 17 (34.7)
T3 17 (32.7) 12 (24.5)
T4 14 (26.9) 11 (22.4)

N classification .61
NO 3(5.8) 9(12.2)

N1 14 (26.9) 11 (22.5)
N2 34 (65.4) 30(61.2)
N3 1(1.9) 2(4.1)

Overall stage 40
1 0(0) 0(0)

1l 13 (25.0) 16 (32.7)
v 39 (75.0) 33 (67.3)

Alcohol history .10
Low/mild 17 (32.7) 24 (49.0)

Moderate/heavy 35(67.3) 25 (51.0)

>10 pack-yr tobacco .39
No 19 (36.5) 22 (44.9)

Yes 33 (63.5) 27 (55.1)

KPS .16
NA 1(1.9) 0(0)
>80 37 (71.2) 29 (59.2)
<80 14 (26.9) 20 (40.8)
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Characteristic Drug P value

5FU/carboplatin (n=52) Cetuximab (n = 49)

n (%) n (%)

Cr clearance? 27
260 42 (80.8) 35 (71.4)
<60 10 (19.2) 14 (28.6)

Charlson index 04
0 24 (46.2) 29 (59.2)
1 9(17.3) 13 (26.5)
22 19 (36.5) 7 (14.3)

Pre-RT trach 1.00
No 47 (90.4) 45 (91.8)
Yes 5 (9.6) 4(8.2)

Neck dissection .20
No 51 (98.1) 45 (91.8)
Yes 1(1.9) 4(8.2)

Switched chemotherapy
No 46 (88.5) 49 (100.0) 03
Yes 6 (11.5) 0(0)

Radiation length (days), median (range) 47 (42-58) 46 (6-70) .34

Abbreviations. RT = radiation therapy; KPS = Karnofsky performance status; Trach = tracheostomy; Cr = creatinine.

aCaIcuIated using Cockcroft-Gault formula.

Oral Oncol. Author manuscript; available in PMC 2016 November 28.



Page 17

Shapiro et al.

"XuAreydolo = XdO ‘XuAre] = X7 ‘snieis souewiopiad Ajsjouted] = SdM xuhreydodAy = XdH Suoieinaiqqy

L 89’ €0’ €'z 1z 9T €000 192 (09= 'sA 09>) Boue.ea|D BUIUNEBID
L0 v8'T 0 8T'T 20 1.7 (ou "sn s3A) Jeak->oed oT< Al03sIy 022eqOL
SL 060 6V LTT  (Pw/mol “sn Aneayserelapow) AIolsiy [04od|y
LE ST 0’ 922 o XA 100° e (0'sA2R)
L9y 121 8T’ 19T o' VT 60’ 89T (0'saT)
Xapul uos|ieyd
L0 950 8’ S0'T (TN-ON 'SA EN—ZN) Uoiealyisse|o N
L0 26T T000> 62  T000™> 1€ (E1-TL 'sA 1) uoneayisse|d |
€00 6,7  TO0O' 8ee 20 78T T000™> 16T (XdO "'SA X1/XdH) 8us Arewiid
A ITT 800" §€2 €0’ vLT 1000 €87 (08< 'sA 085) SdM
8T’ €81 800" €L2 9 ST 200 %€z (ue1seane) "sA UeISEINED-UOL) 30BY
05’ 9L 20 6€C €9’ g8 T000™> 18'C (12> "sA T/=) 8by
8g' LT v 7 600 86T (s1ew "sA a[ewsy) XoS
000> 7€' T000™> 0z'8  T000> 79 T000™> 687 une|dsio "sA qeLIXnie)
v 1671 e 1971 & ve'T 20 61 unre|dsio ‘sa urrejdoged/ng
Bnig

aneAd oleJiplezeH oneAd oOllelpiezeH oanead OneIplezeH oneAd  ollel prezeH

arelleAn NN arelleAluN areleAN NN aeleAIUN

[BAIAINS 89140 N1} [eu01B 1000 [RAIAINS |[e BAQ a|qelren

‘(suaned |1e) poyraw sysu-Bunadwod ayy Buisn [eAIAINS daiy-ain|iey
[euo1B3.1090] pue [apow uoissalbal spaezey feuoniodoid X0 syl Buisn [RAIAINS [[eJ9AO J0J S10198) dnsouboud Jo SISA[eue aelieAINW pue a)eLIBAILN

€ 9lqeL

Author Manuscript Author Manuscript Author Manuscript Author Manuscript

Oral Oncol. Author manuscript; available in PMC 2016 November 28.



1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuen Joyiny

Shapiro et al.

Table 4
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Univariate and multivariate analysis of prognostic factors for overall survival in the oropharynx subset using
the Cox proportional hazards regression model.

Variable Univariate Multivariate
Hazardratio Pvalue Hazardratio Pvalue
Drug
5FU/carboplatin vs. cisplatin 2.03 .06 117 .70
Cetuximab vs. cisplatin 5.90 <.0001 5.8 <.0001
Sex (female vs. male) 1.85 A1
Age (271 vs.<71) 2.73 .006 37 .06
Race (non-Caucasian vs. Caucasian) 2.46 .02 1.65 .26
KPS (<80 vs. >80) 2.98 0002 240 01
T classification (T4 vs. T1-T3) 3.40 <.0001 2.36 .01
N classification (N2-N3 vs. NO-N1) 1.99 .05 2.18 .045
Charlson index
(1vs. 0) 1.46 28 121 61
(=2 vs. 0) 2.45 02 1.91 12
Alcohol history (moderate/heavy vs. low/mild)  1.10 .75
Tobacco history >10 pack-year (yes vs. no) 1.28 .38
Creatinine clearance (<60 vs. =60) 3.01 .003 3.48 .006

Abbreviations. KPS = Karnofsky performance status; 5FU = 5-fluorouracil.
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