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Objectives/Hypothesis: We aimed to determine the effectiveness of induction chemotherapy for treating p16-positive
oropharyngeal cancer in our department.

Study Design: This was a retrospective case series to assess treatment effectiveness.
Methods: We administered induction chemotherapy to patients with stage III to IV oropharyngeal p16-positive squa-

mous cell carcinoma between 2008 and 2013. Induction chemotherapy was administered using combinations of docetaxel,
cisplatin, and 5-fluorouracil. We measured the survival rates using the Kaplan-Meier method and log-rank test.

Results: We reviewed 23 patients (18 men and 5 women; age, 42–79 years). Induction chemotherapy resulted in partial
or complete remission (20 patients) and in stable (2 patients) or progressive (1 patient) disease. In partial or complete
remission, subsequent radiotherapy was performed in 16 patients, chemoradiotherapy in two, and transoral resection in two.
In stable or progressive disease, subsequent open surgery was performed. Overall, one patient died of cervical lymph node
metastasis, one died of kidney cancer, and one died of myocardial infarction. Event-free, distant-metastasis–free survival was
present for 20 patients. The 3-year disease-specific survival was 95%; the overall survival was 87%. Two patients required
gastrostomies during chemoradiotherapy and three required tracheotomies, but these were closed in all patients.

Conclusion: The therapeutic response to induction chemotherapy for p16-positive oropharyngeal cancer was good. Partial
or complete remission was achieved in almost 90% patients, and control of local and distant metastases was possible when it
was followed by radiotherapy alone or with transoral resection of the primary tumor. A multicenter study is required to confirm
these findings.
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INTRODUCTION
Traditional treatment for advanced oropharyngeal

squamous cell carcinoma (OPSCC) has involved surgical
removal through a transmandibular or lower cheek flap
approach. However, poor functional outcomes have led
clinicians to explore alternative options, including the use
of concurrent chemoradiotherapy.1 Although locoregional
control is effective and not inferior to ablative surgery,2

concurrent chemoradiotherapy can be associated with sig-
nificantly delayed toxicity and adverse function.3

Human papillomavirus (HPV)-associated OPSCC is
rapidly increasing in incidence and has unique epidemio-
logic, molecular, and biologic characteristics.4,5 Of note,
these patients have a younger median age at disease
onset,6 and therefore tend to live longer with the adverse
effects of standard chemoradiotherapy. This has in turn
prompted the development of treatment deintensification
trials that try to decrease the incidence of treatment-
related adverse effects. In other research, minimally inva-
sive surgical techniques are being evaluated for transoral
resection, such as transoral laser microsurgery7 and
transoral robotic surgery8 in the United States and trans-
oral videolaryngosurgery9 in Japan. However, these new
surgical methods are not ideal; not only are they limited to
localized tumor (T) classification disease, but they also are
associated with the potential for catastrophic bleeding.

Data from clinical trials support the use of induction

chemotherapy, followed by radiotherapy, for nonsurgical

preservation of the larynx in patients with advanced

laryngeal or hypopharyngeal carcinoma. The Department

of Veterans Affairs trial established the feasibility of

laryngeal preservation without reducing survival using

induction with cisplatin and 5-fluourouracil (i.e., the PF

regimen) followed by radiotherapy.10 The pattern of failure

in this study revealed a significantly lower rate of metas-

tases. A higher response rate was observed with the addi-

tion of docetaxel (i.e., the TPF regimen) than with the PF
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regimen, and it was postulated that induction TPF could
improve the rates of laryngeal preservation and local con-
trol in mixed-site locally advanced head and neck squa-
mous cell carcinoma (HNSCC).11 Subset analysis also
confirmed that the overall survival (OS) and progression-
free survival (PFS) rates were better for HPV-positive
OPSCC than for HPV-negative OPSCC.

Induction chemotherapy for locally advanced HNSCC
has some important limitations. Of note, induction TPF
therapy was frequently associated with adverse effects
and had mortality rates of 2% and 3% in the TAX 324 and
TAX 323 trials, respectively.12 Furthermore, the TPF regi-
men followed by radiation plus high-dose cisplatin is not
feasible for general use, and thus induction chemotherapy
is not currently used as a standard treatment for locally
advanced HNSCC.

When seeking to establish a deintensification therapy
for HPV-positive OPSCC, the unique tumor biology factors
need to be considered. HPV-positive OPSCCs have favor-
able local or locoregional control with standard treatment,
but they also have equivalent risk for distant metastasis
when compared with HPV-negative OPSCC.13Reducing the
dose of chemotherapy by 80% can reduce the adverse effect
burden and increase the ease of clinical use. Therefore, we
investigated the effects of reduced-dose induction TPF
followed by radiation therapy or transoral resection on the
outcomes of locally advanced HPV-positive OPSCC in a
clinical setting.

MATERIALS AND METHODS

Study Design and Patient Selection
We reviewed patients with oropharyngeal carcinoma who

were treated with curative intent at the Department of Otolar-

yngology and Head and Neck Surgery, Tokyo University, Tokyo,

Japan, between January 2008 and December 2013. The institu-

tional review board approved the study protocol, and written

informed consent was obtained from all patients. Patients with

untreated oropharyngeal cancer who met the following criteria

were enrolled to induction chemotherapy: those with squamous

cell carcinoma; those with stage III or IVA cancer without T1

disease, according to the 2012 tumor-node-metastasis (TNM)

classification; those with a performance status between 0 and 1;

those aged between 20 and 75 years; those with sufficient bone

marrow function (white blood cell count>3,500/mm2 and platelet

count>100,000/mm2); and those without any abnormalities of

the liver, kidneys, heart, and lungs. Renal function was assessed

as normal if the creatinine clearance was�60 mL/min).

Formalin-fixed paraffin-embedded pretreatment biopsies were

retrieved from the records of our pathology department, and p16

positivity was substituted for HPV positivity.14

Patients
We identified 119 patients with OPSCC during the study

period but excluded 71 patients (60%) because they had p16-

negative tumors. Of the remaining 48 patients, we excluded

patients with stage I to II disease (n 5 4), stage IVb disease

(n 5 5), and stage T1N1 to T1N2 disease (n 5 6). Of the remaining

33 patients, seven were not suitable for induction chemotherapy

because of age (> 75) or low performance status, and an additional

three patients refused induction chemotherapy. Therefore, we

included 23 patients (18 men, 5 women; age, 42–74 years; median

age, 60 years) who were treated with induction chemotherapy.

The clinical charts were reviewed (Table I).

Treatment
Induction Chemotherapy. Induction chemotherapy

included two cycles of TPF, consisting of 60 mg/m2 cisplatin and

60 mg/m2 docetaxel on day 1, with continuous infusion of 600 mg/m2

5-fluorouracil for 5 days. Infusion of fluid replacement was estab-

lished at 3 L/day during the administration of cisplatin, and a mini-

mum urine volume of 2 L/day was maintained for 5 days after

administration. Steroids, palonosetron, and aprepitant were used as

antiemetics against cisplatin, as needed. Tumor extent and nodal

disease were assessed 3 weeks after induction chemotherapy using

panendoscopy and a computed tomography scan of the neck, if indi-

cated. In patients with comorbidity or who were unable to tolerate

TPF, we administered PF (70 mg/m2 cisplatin and 700 mg/m2 5-flur-

ouracil) or TP (60 mg/m2 docetaxel and 60 mg/m2 cisplatin) regi-

mens. Patients were classified into those with complete response,

partial response, stable disease, or progressive disease, according to

the Response Evaluation Criteria in Solid Tumors (version 1.1)

(http://ctep.cancer.gov/protocolDevelopment/docs/recist_guideline.

pdf). Patients with complete or partial response were treated with

(chemo)radiotherapy or transoral resection, whereas those with

stable or progressive disease received open surgery.

TABLE I.
Patients Demographics.

Characteristics All Patients (n 5 23)

Age, y

Median 60

Range 42–74

Sex, n (%)

Male 18 (78)

Female 5 (22)

Tobacco Smoking, n (%)

Never 6 (26)

Current and ever 17 (74)

Alcohol Consumption, n (%)

Never, chance 11 (48)

Habitual drinker 12 (52)

Tumor Classification, n (%)

T2 12 (52)

T3 9 (39)

T4 2 (9)

Nodal Classification, n (%)

N0 5 (22)

N1 3 (13)

N2 15 (65)

AJCC Stage, n (%)

III 7 (30)

IV 16 (70)

Induction Chemotherapy

TPF 20 (87)

TP 2 (9)

PF 1 (4)

AJCC 5 American Joint Committee on Cancer; TPF 5 Docetaxel, Cis-
platin, and 5-fluorouracil; TP 5 Docetaxel and Cisplatin ; PF 5 Cisplatin and
5-fluorouracil.
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Radiotherapy and Concurrent Chemotherapy. In

radiotherapy cases (n 5 16), with two-step radiation therapy

using 6 and 10 MV photon beams, patients were prescribed a

70 Gy in 35 fractions with curative intent. The primary tumor

and involved lymph nodes were contoured as gross tumor vol-

ume (GTV). Clinical target volume 1 (CTV1) included GTV with

3 mm to 5 mm margins in all directions. For prophylactic nodal

irradiation, CTV2 included bilateral retropharyngeal lymph

node and levels II to IV area (level IB was optional). Next,

planning target volume (PTV) was defined as each CTV plus a

5-mm margin to account for setup error. Routinely, an addi-

tional dose was delivered to CTV1 up to a total dose, after the

prophylactic dose (up to 40 Gy in conventional RT and 46 Gy in

intensity-modulated radiation therapy) was delivered to CTV2.

In chemoradiotherapy cases (n 5 2), we used concurrent

TPF chemotherapy as follows: total dose of 60 mg/m2 cisplatin,

50 mg/m2 docetaxel on day 1 and 600 mg/m2 5-fluorouracil by

continuous infusion for 5 days for 1 cycle.
Surgery. In patients with stable or progressive disease

(n 5 3) after two courses of induction chemotherapy, we per-

formed open surgery with ipsilateral neck dissection and free

flap reconstruction. No patient was administered subsequent

postoperative radiation therapy. In patients with complete

response after one course of induction chemotherapy (n 5 2), we

performed tonsillectomy in cases confined to a palatine tonsil

after two courses of induction chemotherapy. After pathological

evaluation, postoperative radiation therapy was administered in

a case with positive surgical margins (n 5 1).

Statistical Analysis
Analyses were performed using Microsoft Excel 2010 (Micro-

soft, Redmond, WA) and Stat Flex version 6.0 (Artech Co. Ltd,

Osaka, Japan). All P values<0.05 were considered statistically sig-

nificant. The study endpoints were OS, disease-specific survival

(DSS; defined as tumor-related death), and univariate PFS eval-

uated using the Kaplan–Meier method and log-rank test.

RESULTS

Efficacy and Outcomes
Induction chemotherapy resulted in partial or com-

plete remission in 20 patients, stable disease in two
patients, and progressive disease in one patient. Of the 20
patients with partial or complete remission, 16 received

radiotherapy only, two received chemoradiotherapy, and
two underwent tonsillectomy. Of the two patients who
underwent tonsillectomy, one patient showed pathological
complete response and one patient had residual disease
with a positive margin that necessitated postoperative
radiotherapy delivered at a total dose of 60 Gy in 30 frac-
tions. The three remaining patients with stable or pro-
gressive disease underwent open surgery with free flap
reconstruction (Fig. 1).

Of the 23 patients, one patient with stable disease
died of cervical lymph node metastasis from the original
disease, one patient died of a myocardial infarction, and
another died of kidney cancer. However, 20 patients had
event-free, distant-metastasis–free survival over a mean
follow-up period of 3.6 years (range, 0.6–5.8 years). The
3-year OS and DSS rates were 87.5% (95% confidence
interval [CI], 74–100) and 95.5% (95% CI, 87–100),
respectively (Fig. 2).

Adverse Events
Adverse events were evaluated by Common Termi-

nology Criteria for Adverse Events, version 4.0 (National
Cancer Institute, National Institutes of Health, Bethesda,
MD). At least one treatment-related adverse event
occurred in 20 of the 23 patients (87%) who received induc-
tion chemotherapy. Grade 3 or 4 neutropenia occurred in
18 patients (78%), and febrile neutropenia occurred in
nine patients (39%). Grade 3 or 4 anemia developed in two
patients, but there were no patients of grade 3 or 4 throm-
bocytopenia. All three patients undergoing open surgery
also received a tracheostomy, and two patients undergoing
chemoradiotherapy received a prophylactic percutaneous
endoscopic gastrostomy. After treatment (> 6 months), the
gastrostomies and tracheostomies were closed (Table II).

DISCUSSION
In this study, we demonstrated that induction chemo-

therapy for p16-positive OPSCC was considerably effective
and associated with a favorable prognosis and good func-
tional outcome. Of note, there were no subsequent metasta-
ses, no gastrostomy-dependent patients, and no treatment-
related deaths, which we believe was facilitated by the 80%

Fig. 1. Efficacy of induction chemotherapy and subsequent therapy.
CR 5 complete response; CRT 5chemoradiation therapy; PD 5

progressive disease; PORT 5 postoperative radiation therapy;
PR 5 partial response; RT 5radiation therapy; SD 5 stable disease.

Fig. 2. Overall and disease-specific survival.
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dose reduction in induction chemotherapy. In addition,
because 17 patients (74%) were current or ever-smokers,
most were categorized as intermediate by Ang et al.’s risk
stratification,13 making the 3-year OS (87.5%) and DSS
(95.5%) considerably outstanding. Overall, although this
was only a retrospective, small-scale case series without the
strength of a clinical trial, we showed that induction chemo-
therapy could be a good option for locally advanced p16-
positive OPSCC. A multicenter prospective trial is justified
to confirm our findings.

Several studies have identified several prognostic
factors besides smoking status in HPV-positive OPSCC.
For example, O’Sullivan et al.15 categorized T4 and N3
HPV-positive OPSCC into a distant metastasis high-risk
group treated by radiotherapy or chemoradiotherapy. In
addition, Vainshtein et al.16 demonstrated using multi-
variate analysis that T4 and N3 were the only signifi-
cant predictors of locoregional failure. Furthermore, the
significance of extracapsular spread in HPV-positive
OPSCC is uncertain. In a retrospective study of 152
patients with p16-positive OPSCC who were treated
with transoral laser microsurgery, Sinha et al.17

reported that extracapsular spread in lymph nodes had
no prognostic significance on disease-free survival;
equally, chemoradiotherapy had no prognostic benefit

over radiotherapy alone for extracapsular spread. There-
fore, treatment deintensification should only be recom-
mended for HPV-positive OPSCC in patients with
favorable prognostic factors (i.e., non-T4, non-N3, and
minimal smoking history). In our study, patients with
N3 disease were excluded from induction chemotherapy
because of their requirement for intensive local multimo-
dality therapy (i.e., neck dissection plus postoperative
chemoradiotherapy). In addition, we only included two
patients with T4 disease, and cancers for both patients
were located at the tongue base (considered T4a with
invasion to the styloglossus muscles). Fortunately, these
patients had a good response to induction chemotherapy,
presumably because their disease was relatively con-
fined. We recommend care when treating T4a HPV-
positive OPSCC.

Several clinical trials of deintensified treatment for
HPV-positive OPSCC are in progress. In a subgroup
analysis by Bonner et al.,18 the outcome of p16-positive
patients who received cetuximab concurrently with radi-
ation was significantly better than those who received
radiation alone. Replacing chemotherapy with cetuximab
is also currently being investigated in large randomized
trials (RTOG 1016). In other research, the relationship
between HPV and epidermal growth factor receptor
(EGFR) expression has been described to have an
inverse correlation in OPSCC,19 with both p16 and
EGFR expression being prognostic factors for outcomes.
At present, the role of cetuximab in place of conventional
chemotherapy is somewhat controversial.

Transoral robotic surgery can be used for the initial
management of OPSCC, particularly in HPV-positive
OPSCC, because most of these cancers have low-T high-N
classifications and are present in younger patients. Leon-
hardt et al.20 reported that transoral robotic surgery alone
or that followed by radiation therapy resulted in excellent
quality-of-life measures; however, they showed that
patients who required adjuvant chemoradiotherapy had
worse dysphagia at 6 months and 1 year. Using lower
doses of radiation (50 Gy instead of 60 Gy), the ongoing
ECOG 3311 trial therefore offers a promising approach
for postoperative deintensification. Most patients with T2
HPV-positive OPSCC would be good candidates for trans-
oral robotic surgery21 because negative margin of primary
tumor would omit the adjuvant radiation.

As of 2015, the da Vinci (Intuitive Surgical Inc., Sun-
nyvale, CA) surgical robot has not been approved in
Japan, and the transoral approach is restricted, particu-
larly to the base of the tongue. Therefore, our strategy of
induction chemotherapy provides a useful nonrobotic
approach to the deintensification of treatment for patients
with HPV-positive OPSCC. In addition, HPV-positive
OPSCCs have low risk for second primary malignancies5;
thus, it is possible that patients older than 60 years may
also be good candidates for this nonsurgical approach.

CONCLUSION
We conclude that induction chemotherapy is consid-

erably effective for non-N3 locally advanced p16-positive
OPSCC. However, it is important to note that our study

TABLE II.
Adverse Effects.

Variable No. of Patients

Adverse Events During Treatment

Hematologic

Anemia grade 3 or 4 2

Thrombocytopenia grade 3 or 4 0

Neutropenia grade 3 or 4 18

Febrile neutropenia* 9

Nonhematologic grade 3 or 4

Stomatitis (mucositis) 4

Nausea 1

Vomiting 0

Dysphagia 2

Diarrhea 2

Infection 3

Neurotoxicity 0

Anaphylaxis 1

Tracheostomy 3

PEG dependency 2

Adverse Events After (> 6-month) Treatment

Nonhematologic grade 3 or 4

Stomatitis (mucositis) 0

Dysphasia 0

Anorexia 0

Tracheostomy 0

PEG dependency 0

*Febrile neutropenia was defined as fever of grade 2 or more con-
comitant with grade 4 neutropenia requiring intravenous antibiotics, hospi-
talization, or both.

PEG 5 percutaneous endoscopic gastrostomy.
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is limited by the small sample size and the fact that it
was conducted at a single center. Further multicenter
prospective study is therefore required to confirm our
findings.
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