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The prevalence of HPV-positive OPC  

continues to increase at an epidemic rate.
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Background: Historically, oropharyngeal cancer (OPC) has been attributed to risk factors such as smoking 
and alcohol use. The increased incidence of OPC has been driven by human papillomavirus (HPV) infection. 
Methods: A search of the literature involving HPV infection and OPC was performed, along with a search of 
ongoing clinical trials regarding HPV-positive OPC.
Results: This review summarizes the differences in epidemiology and prognosis of HPV-positive OPC com-
pared with non–HPV-related OPC. It will also discuss use of de-escalating treatment to minimize toxicity while 
maintaining excellent outcomes. Disease management is also addressed, including prevention and follow-up 
recommendations for this cohort of patients.
Conclusions: HPV-positive OPC is a distinct disease, and efforts should be made to personalize its manage-
ment. Preventive measures and vaccinations, along with de-escalation of treatment, may help optimize out-
comes in this population.

Introduction
In 2016, an estimated 48,330 new cases of head and 
neck cancers will be diagnosed in the United States 
and 9,570 deaths are likely to be reported.1 Worldwide, 
head and neck cancers are the eighth leading cause of 
cancer-related deaths.2 Historically, head and neck can-
cers were largely attributed to the use of tobacco and 
alcohol.3 However, despite decreasing tobacco use, the 
incidence of oropharyngeal cancer (OPC) continues to 
rise. Today, up to 72% of persons with OPC lack the 
traditional risk factors of tobacco and alcohol use, with 

carcinogenesis driven by infection with human papil-
lomavirus (HPV).4,5 The incidence of HPV-related OPC 
has increased at an epidemic rate.4,5 HPV status is now 
recognized as the single most prognostic factor for out-
come in OPC, although it has not yet been included in 
staging or treatment considerations.6-12 

Patients with HPV-positive OPC are diagnosed at 
a younger age and have significantly better overall out-
comes, making the decision to undergo de-escalation 
of radiotherapy (RT), chemotherapy, or surgery particu-
larly important in this population.13-15 Alternatively, the 
addition or substitution of other novel therapies such as 
immunotherapy or targeted agents in combination with 
RT may be ideal in this virally driven cancer. Consider-
ation of preventive measures, such as vaccination to de-
crease HPV incidence, is an important measure.16

Epidemiology 
HPV infection has been historically associated with 
some anogenital carcinomas, but it has also become 
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recognized as a risk factor for head and neck cancers.17 
The overall worldwide prevalence of HPV infection in 
persons with head and neck cancers is approximately 
26%, with the highest percentage among those with 
OPC (35.6%), and OPC is most commonly attributed 
to the HPV-16 strain (86.7%).18 Other strains, such as 
HPV-18, -31, -33, -35, -39, -45, -51, -52, -56, -58, and -59, 
have also been implicated in head and neck carcino-
genesis.19 The prevalence of HPV in head and neck 
cancers differs based on geographical site, with North 
America having a higher prevalence of HPV-associated 
OPC than Europe and Asia.18 From 1988 to 2004, the 
United States saw a 50% decrease in the incidence of 
HPV-negative head and neck cancers and a 225% in-
crease in HPV-positive OPC.20 If this trend continues 
in the United States, the rate of HPV-positive OPC is 
expected to surpass cervical cancer by 2020.20 Patients 
with HPV-positive OPC are more likely to be younger 
(by 4–10 years),10,21 male (5:1 male to female),20,22 and 
white.20,23 

The rising incidence of HPV-associated OPC is 
likely a consequence of changing sexual practices. 
HPV is a known sexually transmitted infection: Oral 
HPV prevalence appears during the ages of sexual ac-
tivity initiation, with 1.5% at 12 to 15 years of age, 3.3% 
at 16 to 20 years, and 4.5% at 21 years or older.24 As part 
of the National Health and Nutrition Examination Sur-
vey, a study found a prevalence of oral HPV infection 
as high as 6.9% in participants aged 14 to 69 years.22 
Oral HPV infection has been associated with an in-
creasing number of lifetime oral and vaginal sex part-
ners and, in men aged 18 to 23 years, was also associ-
ated with open-mouth kissing.25 In a case-control study 
of HPV infection and OPC, D’souza et al26 showed that 
OPC was associated with an increasing lifetime num-
ber of oral sex partners (≥ 6 partners; odds ratio [OR] 
3.4; 95% confidence interval [CI], 1.3–8.8; P = .009) 
and vaginal sex partners (≥ 26 partners; OR 3.1; 95% 
CI, 1.5–6.5; P = .002), as well as oral infection with any 
type of HPV (OR 12.3; 95% CI, 5.4–26.4). 

After HPV is transmitted via sexual contact, the 
virus infects the epithelial lining of the oropharynx. 
The epithelial crypts that cover the base of the tongue 
and tonsils are more susceptible to infection be-
cause of easier access to the basal epithelial layer and 
they serve as a viral reservoir.27 In a healthy adult,  
65% to 80% of oral HPV infections will clear within 
12 months, but a significant decline in clearance rates 
is seen in immunocompromised patients.28 

Outcomes in Oropharyngeal Cancer in  
Association With Human Papillomavirus Status
Retrospective Analysis
The initial retrospective data showing the prognostic 
value of HPV infection in OPC led multiple groups to 
investigate HPV status in previously completed pro-

spective trials. HPV-positive OPC is prognostic for im-
proved outcomes compared with HPV-negative OPC in 
the setting of postoperative RT,7 concurrent chemora-
diation,10,29,30 RT alone,6,31 and induction chemothera-
py followed by chemoradiation.32,33 Most studies show 
that HPV infection is independently prognostic for im-
proved disease-free survival (DFS) and overall survival 
(OS), but some also show a benefit in locoregional fail-
ure (LRF) and distant metastasis (Table 1).10,14,29,30-34

Radiation Alone: In a phase 3 trial conducted by 
the Radiation Therapy Oncology Group (RTOG), pa-
tients with head and neck squamous cell carcinoma 
(SCC) were randomized to 4 different fractionation 
regimens: standard fractionation (70 Gy), concomitant 
boost (72 Gy), split-regimen hyperfractionation (67.2 
Gy), or hyperfractionation (81.6 Gy).31 From this tri-
al, Gillison et al31 reviewed 190 evaluable patients by 
p16 expression, of which 75 (39.5%) were p16 posi-
tive. Positive p16 expression predicted improvements 
in rates of 5-year LRF (28.9% vs 54.9%; P < .001), DFS 
(43.6% vs 19.0%), and OS (49.0% vs 19.6%), but p16 ex-
pression showed no difference in distant metastasis 
(11.0% vs 13.0%; P = .71) or second primary tumors 
(13.8% vs 11.4%; P = .4).31

Lassen et al14 evaluated the relationship of p16 sta-
tus from 2 previous phase 3 trials (Danish Head and 
Neck Cancer Group [DAHANCA] 5 and 7). DAHANCA 
5 enrolled 414 patients who were randomized to con-
ventionally fractionated RT (5 fractions/week) with or 
without the hypoxic radiosensitizer nimorazole.35 Be-
cause this trial showed improved outcomes with the 
addition of nimorazole, the agent was added to both 
arms of DAHANCA 7, which randomized 786 patients 
to conventional RT (5 fractions/week) vs acceler-
ated RT (6 fractions/week) to a dose of 66 to 68 Gy.14 
The retrospective analysis of the 2 trials consisted 
of 336 patients with OPC evaluable by p16 assays, of 
which 120 (36%) were positive for p16.14 In this study, 
p16-positive tumors were smaller in size (P < .0002), 
more likely to have nodal spread (P < .02), and had an 
improved rate of 5-year locoregional tumor control 
(72% vs 38%; P < .001).14 On multivariate analysis, the 
presence of p16-positive OPC independently pre-
dicted a benefit in LRF (hazard ratio [HR] 0.29; 95% 
CI, 0.19–0.44), tumor site failure (HR 0.24; 95% CI,  
0.14–0.42), disease-specific death (HR 0.28; 95% CI, 
0.17–0.41), and OS (HR 0.31; 95% CI, 0.23–0.41; 
P < .0001).14 In a larger subset that included data from 
all 794 patients with head and neck SCC analyzed 
from the DAHANCA 6 and 7 trials, accelerated frac-
tionation was observed to have an LRF benefit in both 
the p16-positive and p16-negative groups, along with a 
disease-specific survival benefit in p16-positive tumors.6

Concurrent Chemotherapy: In a phase 3 tri-
al, the RTOG randomized patients with stage III/IV 
head and neck SCC to standard fractionation RT 
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with 3 cycles of cisplatin or accelerated RT with 2 cy-
cles of cisplatin.10 No difference was seen in outcomes 
between the 2 arms; therefore, the arms were pooled 
in this retrospective analysis. Of the 721 patients en-
rolled, 323 had evaluable OPC specimens: 206 (63.8%) 
were positive for HPV infection (via in situ hybrid-
ization).10 HPV-positive tumors had improved rates of 
3-year LRF (13.6% vs 35.1%; P < .001), DFS (73.7% vs 
43.4%; P < .001), and OS (82.4% vs 57.1%; P < .001).10 
HPV status was not associated with distant metastasis 
at 3 years (8.7% vs 14.6%; P = .23).10 In 214 study par-
ticipants (66%), this study also showed that elevated 
p16 expression (via immunohistochemistry) was more 
prognostic for both DFS and OS than HPV status.10 The 
authors suggest that HPV-16 in situ hybridization has 
a high sensitivity rate for HPV-16, but non–HPV-16 

may have been misclassified as being negative for 
HPV, thus accounting for HPV-16-negative study par-
ticipants with elevated p16 expression.10 This study 
was one of the first to use recursive partitioning 
analysis to stratify study participants with OPC into 
risk groups based on stage, smoking status, and p16 
status.10 

In another phase 3 trial conducted by the RTOG, 
patients with stage III/IV head and neck SCC were ran-
domized to accelerated RT (mainly 70 Gy in 6 weeks 
or 72 Gy in 6 weeks via concomitant boost) and con-
current cisplatin (100 mg/m2 on days 1 and 22) with 
or without cetuximab (400 mg/m2 loading dose the 
week before RT, then 250 mg/m2 per week during 
RT).29 No difference was seen in outcome between 
the 2 arms. Of the 891 study participants analyzed, 

Table 1. — Retrospective Analysis of Select Cooperative Trials of OPC

Study RCT 
Phase

Location No. of 
Patients 

(Oro-
pharynx)

Method 
of HPV 
Detec-

tion

HPV+ 

OPC,  
%

Treatment, 
Type (%)b

Systemic 
Therapy

RT 
Dose, 

Gy

Follow-
Up,  
mo

OS 
Rate

HPV+ 
HR 

(95% 
CI)

5-y 
DFS

HPV+ 
HR

LRF

Ang10 3 United 
States

323 ISH
p16

63.8 Cisplatin + 
RT (SFX) 
(50) (B) 
Cisplatin + 
RT (AFX-C) 
(50)

Concurrent: 
Cisplatin  
(d 1 and 22)
Cisplatin  
(d 1 and 22)

(A) 70 
(SFX)
(B) 72 
(AFX-C)

57.6 3-y: 
82.4% 
vs 
57.1%
P  < .001

0.42 
(0.27–
0.66)
P  < .001

3-y: 
73.7% 
vs 
43.4%
P  < .001

0.49 
(0.33–
0.74)
P  < .001

3-y: 
13.6% 
vs 
35.1%
P  < .001

Ang29 3 United 
States

321 p16 73.2 Cisplatin + 
RT (49) 
Cisplatin + 
cetuximab + 
RT (51)

Concurrent: 
Cisplatin  
(d 1 and 22) 
Cisplatin  
(d 1 and 22) + 
cetuximab  
( loading 
dose fol-
lowed by 
wkly dose)

70–72 
(AFX-C)

28.8 3-y: 
85.6% 
vs 
60.1%
P  < .001

0.32 
(0.20–
0.51)
P  < .001

3-y: 
72.8% 
vs 
49.2%
P  < .001

0.49 
(0.33–
0.71)
P  < .001

3-y: 
17.3% 
vs 
32.5%
P  < .001 

Fakhry32 2 United 
States

62 ISH
p16

61.0 Induction 
chemo-
therapy + 
chemoRT

Induction: 
Carboplatin 
(AUC 6) and 
paclitaxel 
(intravenous) 
for 2 cycles  
(d 1 and 21)
Concurrent: 
paclitaxel 
(wkly)

70 (SFX) 39.1 — 0.39 
(0.15–
1.05)
P = .06

— 0.38 
(0.12–
1.15)
P = .09

—

Gillison31 3 United 
States

190 p16 39.5 SFX (22) 
HFX (29) 
AFX-S (26) 
AFX-C (23)

None 70 (SFX) 
81.6 
(HFX) 
67.2 
(AFX-S) 
72  
(AFX-C)

111.6 5-y: 
49%  
vs 
19.6%
P = .02

0.61 
(0.42–
0.89)
P = .02

5-y: 
43.6% 
vs  
19%

0.65 
(0.45–
0.93)
P = .02

5-y: 
28.9  
vs 
54.9%
P  < .001

Lassen14 3 Denmark 336 p16 36.0 RT (SFX) 
(65)
RT (AFX) 
(35)

78%  
nimorazole

66–68 
5 frac-
tions/wk 
6 frac-
tions/wk

30.4 — 0.31 
(0.23–
0.41)
P   < .0001

— — 5-y: 
28%  
vs  
62%
P  < .001

continued on next page
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321 (36%) had OPC assessable by p16 assays, and, of 
these, 235 (73.2%) were p16 positive.29 Study patients 
with p16-positive OPC had improved rates of 3-year 
LRF (17.3% vs 32.5%; P < .001), DFS (72.8% vs 49.2%; 
P < .001), and OS (85.6% vs 60.1%; P < .001).29 This 
was one of the first studies to show a significant as-
sociation between p16 and distant metastasis rate 
(3 years: 6.5% vs 17.0%; P = .005).29 

The Trans Tasman Radiation Oncology Group con-
ducted a phase 3 trial that randomized patients with 
stage III/IV head and neck SCC to standard RT (70 Gy 
in 35 fractions in 7 weeks) concurrently with either 
standard bolus cisplatin (100 mg/m2 on day 1 of weeks 
1, 4, and 7) or decreased dosage of cisplatin (75 mg/m2 
on day 1 of weeks 1, 4, and 7) in addition to tirapaza-
mine (290 mg/m2 on day 1 of weeks 1, 4, and 7 and 
160 mg/m2 3 times a week for weeks 2 and 3).30 A total 
of 465 study patients with OPC received treatment, and 
185 (40%) specimens were evaluable and received at 
least 60 Gy of radiation; of these, 106 (57%) were posi-
tive for p16 expression (via immunohistochemistry).30 

Overall, 2-year DFS (87% vs 72%; P = .003) and OS 
(91% vs 74%; P = .004) benefits were seen in p16-pos-
itive study patients.30 When the 2 arms were individu-
ally compared, the OS benefit of p16-positive tumors 
was significant in the cisplatin-alone arm (89% vs 68%; 
P = .021) but no longer significant in the group receiv-
ing tirapazamine (94% vs 80%; P = .36).30 A trend for 
improved locoregional control was seen in the tira-
pazamine arm among study participants negative for 
p16 (HR 0.33; 95% CI, 0.90–1.24; P = .13).30 

Induction Chemotherapy: The Eastern Coop-
erative Oncology Group (ECOG) conducted a phase 2 
trial to determine outcomes with induction chemora-
diotherapy in patients with resectable stage III/IV SCC 
of the larynx and oropharynx.32 Of the 111 patients en-
rolled, Fakhry et al32 was able to evaluate 96 patients, 
62 (64.5%) of whom had OPC. Study patients under-
went 2 cycles of induction chemotherapy (carboplatin/
paclitaxel) followed by concurrent RT (70 Gy in 35 frac-
tions in 7 weeks) and weekly paclitaxel.32 HPV status, 
defined by in situ hybridization and p16 status, was 

Lohaus34,a — Germany 126 PCR 48.0 Surgery 
+ PORT + 
cisplatin

Concurrent 
cisplatin

64 
(SFX)

47.0 — 0.36 
(0.17–
0.73)

P < .01

— — HR 0.09 
(0.01–
0.74)

P = .03

Posner33 3 United 
States

111 PCR 50.5 Induction TPF 
+ chemoRT 
(49) 

Induction PF 
+ chemoRT 
(51)

Induction:  
3 cycles 
of PF  
(daily for 
4–5 d) ± 
docetaxel

Concurrent: 
carboplatin 
(1.5 AUC 
wkly for  
7 wk)

70–74 
(SFX)

83.0 5-y: 
82% 
vs 35%

P < .0001

0.2 
(0.1–
0.38)

P  < .0001

5-y: 
78%  
vs 28%

P  < .001

— 5-y: 
13%  
vs  
42%

P  < .0006

Rischin30 3 United 
States

Canada

Australia

New 
Zealand

Europe

185 PCR

p16

57.0 Concurrent 
standard 
cisplatin 
+ RT

Concurrent 
lower-dose 
cisplatin + 
tirapazamine 
+ RT

Concurrent: 
Cisplatin  
(d 1 of wk 1, 
4, and 7)

Cisplatin  
(d 1 of wk 1, 
4, and 7) + 
tirapazamine 
(d 1 of  
wk 1, 4, and 7; 
3x/wk for 
wk 2 and 3)

70 
(SFX)

29.0 2-y: 
91%  
vs  
74%

P  = .004

0.43 
(0.02–
0.93)

P  = .031

2-y: 
87%  
vs 72%

P  = .003

0.39 
(0.20–
0.74)

P  = .003

 
aMulticentered retrospective trial.  
bPercentage in each subgroup. 
AFX-C = accelerated fractionation with concomitant boost, AFX-S = accelerated fractionation with split radiotherapy, AFX = accelerated fractionation,  
AUC = area under the curve, CI = confidence interval, DFS = disease-free survival, HPV = human papillomavirus, HR = hazard ratio, HFX = hyperfractionation, 
ISH = in situ hybridization, LRF = locoregional failure, OPC = oropharyngeal cancer, OS = overall survival, PCR = polymerase chain reaction, PF = cisplatin/
fluorouracil, PORT = postoperative radiotherapy, RCT = randomized controlled trial, RT = radiotherapy, SFX = standard fractionation, TPF = docetaxel/ 
cisplatin/fluorouracil.

Table 1. — Retrospective Analysis of Select Cooperative Trials of OPC, continued

Study RCT 
Phase

Location No. of 
Patients 

(Oro-
pharynx)

Method 
of HPV 
Detec-

tion

HPV+ 

OPC,  
%

Treatment, 
Type  
(%)b

Systemic 
Therapy

RT 
Dose, 

Gy

Follow-
Up, mo

OS 
Rate

HPV+ 
HR 

(95% 
CI)

5-y 
DFS

HPV+ 
HR

LRF
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positive in 38 (61%) of the study patients with OPC.32 
Study patients positive for HPV infection had a higher 
response rate to induction chemotherapy (82% vs 55%; 
P = .01) and rate of 2-year OS (95% vs 62%; P = .005).32 

Posner et al33 conducted a phase 3 trial that ran-
domized patients with stage III/IV head and neck 
SCC into 2 arms of induction chemotherapy docetaxel 
75 mg/m2/cisplatin 100 mg/m2/fluorouracil 1000 mg/m2 

for 4 days vs cisplatin 100 mg/m2/fluorouracil 1000 mg/m2 

for 5 days every 3 weeks for 3 cycles, followed by concur-
rent RT (70–74 Gy in 7–7.5 weeks) and weekly carbopla-
tin (area under the curve = 1.5).33 Of the 264 study pa-
tients with OPC, 111 of those specimens were evaluable; 
of those, 56 (50%) were positive for HPV-16 on reverse 
transcriptase–polymerase chain reaction.33 Study pa-
tients positive for HPV infection had improved rates of 
5-year LRF (13% vs 42%; P = .0006), DFS (78% vs 28%; 
P < .001), and OS (82% vs 35%; P < .001).33 Although 
study patients with HPV-positive OPC had a lower rate 
of distant metastasis (5% vs 11%), this result was not 
significant.33

Meta-Analysis
Two meta-analyses examined the relationship between 
HPV and head and neck SCC outcomes. Ragin et al36 
evaluated 23 studies and showed that HPV-positive 
head and neck SCC was associated with an improved 
outcome when compared with HPV-negative head and 
neck SCC with regard to DFS (HR 0.62; 95% CI, 0.5–0.8) 
and OS (HR 0.85; 95% CI, 0.7–1.0). A more recent meta-
analysis that included 42 studies found a more pro-
nounced DFS (HR 0.41; 95% CI, 0.27–0.64) and OS 
(HR 0.43; 95% CI, 0.35–0.52) benefit in patients with 
HPV-positive head and neck SCC.37 In this meta-analy-
sis, little difference was seen when comparing the sur-
vival rates of the studies that adjusted for risk factors 
(age, sex, smoking, alcohol, stage) to those that did not, 
suggesting that the benefit seen in patients positive for 
HPV infection may be largely attributable to the HPV 
infection itself.37 

Current De-Escalation Trials for Human  
Papillomavirus–Positive Oropharyngeal Cancer
Substituting Cisplatin With Cetuximab
The addition of cisplatin to RT has been shown to im-
prove rates of survival in head and neck cancers by 
5% to 8% but at the cost of significant adverse events, 
including ototoxicity (23%–50%), peripheral neuropa-
thy (30%–86%), nephrotoxicity (20%–41%), and my-
elosuppression (< 5%).38,39 These toxicities have led to 
the investigation of alternative systemic agents, such 
as cetuximab, which is a monoclonal antibody that 
targets epidermal growth factor receptor. A phase 
3 study of locally advanced head and neck cancers 
found that adding cetuximab to RT prolonged rates 
of locoregional control, DFS, and OS.40 With the ex-

ception of acneiform rash and infusion reactions, ce-
tuximab was well tolerated with little additional tox-
icity.40 This study did not evaluate outcome in terms 
of HPV status but did show an enhanced benefit in 
younger age (< 65 years) and those with OPC, a find-
ing that suggests an agent could be used to effec-
tively treat patients with HPV-positive OPC.40 A ret-
rospective analysis of this trial showed a benefit with 
cetuximab in both p16-positive and p16-negative study 
patients with respect to rates of locoregional control, 
DFS, and OS.41 Previous studies have shown that epi-
dermal growth factor receptor has a higher expres-
sion in those who smoke42 and is inversely related to 
HPV status,43,44 which may explain the limited efficacy 
of cetuximab in HPV-positive cervical cancers.45,46 In 
a trial conducted by the RTOG, the addition of cetux-
imab to chemoradiotherapy showed no benefit in the 
setting of HPV-positive OPC.29 

Several ongoing phase 3 trials are investigating 
outcomes in patients with stage III/IV HPV-positive 
OPC and are comparing standard concurrent cis-
platin with cetuximab (NCT01855451, NCT01302834, 
NCT01874171). Table 2 details several ongoing trials 
(as of publication) studying the effect of de-escalation 
in the setting of HPV-positive OPC (NCT01302834, 
NCT01874171, NCT01855451, NCT01530997, 
NCT01088802, NCT01891695, NCT02254278, 
NCT01706939, NCT01084083, NCT01898494, 
NCT02215265, NCT01687413). One study, RTOG 1016, 
enrolled patients with p16-positive stage III/IV OPC-
SCC (excluding T1–2 N1 or M1 disease) treated with ac-
celerated intensity-modulated radiotherapy (IMRT; 
70 Gy in 35 fractions in 6 weeks) and then randomized 
them to 2 cycles of bolus cisplatin (100 mg/m2 on days 
1 and 22) or weekly cetuximab (400 mg/m2 loading 
dose then 250 mg/m2 weekly; NCT01302834). This was 
a noninferiority trial with a primary end point of OS 
and the goal of determining whether substituting ce-
tuximab for cisplatin allows for a decrease in morbidity 
without sacrificing survival. This is similar to the trial 
being performed in the United Kingdom, which 
has enrolled patients with stage III/IV p16-positive 
OPC-SCC treated with accelerated IMRT and then ran-
domized to either 3 cycles of bolus cisplatin vs weekly 
cetuximab (NCT01874171). Higher-risk patients, de-
fined as having M1 disease or a smoking history longer 
than 10 pack-years or those with greater than N2a stag-
ing, were excluded from this study. The primary end 
point is severe acute and late toxicity (grades 3–5), with 
secondary end points of survival and disease control. 
A similar trial located in Australia will study patients 
with standard fractionated RT (70 Gy in 35 fractions in 
7 weeks) who are randomized to either weekly cisplatin 
(40 mg/m2) or weekly cetuximab, with the primary end 
point of toxicity and secondary end points of survival 
and locoregional control (NCT01855451). 
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continued on next page

Table 2. — Ongoing De-Escalation Trials for HPV-Positive OPC-SCC

Trial (NCT 
No.)

Phase No. of 
Study 

Patients

Outcome 
Measure

Study Aim Study Design Deintensi-
fication

Medication Radiation 
Dose/

Fraction

Inclusion 
Criteria

Method 
of HPV 

Detection

Substitution of Cisplatin With Cetuximab

De-ESCALaTE: 
Cet vs Cis 
Toxicity 
(NCT01874171)

3 304 Cost
LRC 
QOL
OS
Toxicity  
(≥ grade 3)

Compare 
toxicity and 
outcomes 
between 
cisplatin and 
cetuximab 
with acceler-
ated RT

RT +  
cetuximab 
RT +  
cisplatin

Cisplatin to 
cetuximab

Cisplatin  
(3 wk for  
3 cycles)
Cetuximab  
(loading dose 
before RT, 
then wkly  
with RT)

70 Gy in  
35 fractions  
in 6/wk

Stages III–
IVa (T3N0–
T4N0, T1N1–
T4N3)
If smoking 
history > 10 
py: N0–N2a

p16

RTOG1016 
(NCT01302834)

3 706 DFS
Distant 
metastasis
LRC
OS
Toxicity

Compare 
toxicity and 
outcomes 
between 
cisplatin and 
cetuximab 
with acceler-
ated RT

RT +  
cetuximab
RT +  
cisplatin

Cisplatin to 
cetuximab

Cisplatin (3 wk 
for 2 cycles)
Cetuximab 
(loading dose 
before RT, 
then wkly  
with RT)

70 Gy in  
35 fractions 
in 6/wk

Stage III 
(excluding 
T1–2N1)  
or M1

p16

TROG 12.01/ 
ACTRN1261300- 
0279729  
(NCT01855451)

3 200 DFS
LRF
QOL
OS
Toxicity

Compare 
toxicity and 
outcomes 
between 
cisplatin and 
cetuximab 
with conven-
tional RT

RT +  
cetuximab 
RT +  
cisplatin

Cisplatin to 
cetuximab

Intravenous 
cisplatin  
(wkly)
Cetuximab  
(intravenous  
loading dose 
before RT, 
then wkly  
during RT)

70 Gy in  
35 fractions  
in 7 wk

Smoking  
history ≤ 10 py, 
stage III 
(excluding 
T1–2N1) 
or stage IV 
(excluding 
T4, N3, M1)
Smoking  
history > 10 
py: N0–N2a

p16

Deintensification of Chemoradiotherapy

LCCC1120 
(NCT01530997)

2 43 Complete 
pathological 
response 
rate
DSS
LRC
OS
QOL

Determine 
response 
and toxic-
ity with 
de-escalated 
RT

RT +  
cisplatin

RT dose Intravenous 
cisplatin  
(wkly)

54–60 Gy in 
30 fractions

T0-3
N0-2c
M0 
Smoking  
history  
≤ 10 py or 
> 5 y of 
abstinence

HPV DNA 
p16
HPV DNA + 
p16

J0988 
(NCT01088802)

2 60 Adverse 
events
Late toxicity 
(≥ grade 3)
QOL 

Determine 
response and 
toxicity with 
de-escalated 
RT

RT  
(de-escalated)  
+ cisplatin

RT dose Cisplatin  
(wk 1–3 and 
5–7)

63 and  
50.75 Gy in  
35 fractions  
in 7 wk

T1-3
Any resect-
able node

HPV DNA 
p16
HPV DNA + 
p16

NRG-HN002 
(NCT02254278)

2 296 Distant 
metastasis
HPV bio-
markers
LRC
OS
PFS
Toxicity

Determine 
if cisplatin 
is needed in 
lowered RT 
dose

SFX RT + 
cisplatin 
AFX RT

RT dose ± 
cisplatin

Intravenous 
cisplatin (wkly)
None

60 Gy/ 
30 fractions  
in 6 wk
60 Gy/ 
30 fractions  
in 5 wk

Stages 
III–IVa 
T1–2N1–2b
T3N0–2b
Smoking  
history  
< 10 py

p16

UVA-16766 
(NCT01891695)

1 45 N0 nodal 
control rate 
PFS 
Toxicity

Determine 
response and 
toxicity with 
de-escalated 
elective  
nodal RT

RT Elective 
nodal RT

Unspecified 39.6 Gy Stages I–IVb p16
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Induction Chemotherapy Followed by Low-Dose RT

ECOG1308 
(NCT01084083)

2 83 2-y PFS
Biomarkers
OS
QOL
Toxicity

Determine 
if response 
to induction 
chemotherapy 
allows for 
safe RT  
de-escalation

2 cohorts strati-
fied by response 
to induction 
chemotherapy: 
Induction 
chemotherapy 
then concurrent 
cetuximab with 
response-de-
pendent RT dose 
(CR) low-dose 
RT or 
(PR/stable)
standard-dose RT

RT dose Induction: 
3 cycles of 
paclitaxel  
(d 1, 8, 15), 
cisplatin  
(d 1), cetux-
imab (loading 
dose then  
wkly)
Concurrent: 
Cetuximab 
(wkly)

CR: 54 Gy/27 
fractions 
PR/stable: 
66 Gy/33 
fractions

Stages 
III–IVb, 
resectable

HPV DNA 
p16
HPV DNA + 
p16

Quarterback  
Trial 
(NCT01706939)

3 365 Biomarkers
LRC
OS
PFS
Toxicity

Determine 
if response 
to induction 
chemotherapy 
allows for 
safe RT  
de-escalation

2 arms for CR/PR: 
Induction  
chemotherapy 
then carboplatin 
with either  
low-dose RT  
or standard- 
dose RT

RT dose Induction: TPF 
for 3 cycles
Concurrent: 
Carboplatin 
(wkly)

56 Gy/28 
fractions 
70 Gy/35 
fractions

Stages III–IV, 
M0, without 
active  
smoking his- 
tory (< 20 py 
in last 20 y 
or smoked 
within last 2 y

HPV DNA 
p16

Upfront Surgery

ADEPT 
(NCT01687413)

3 496 CSS
DFS
Distant 
metastasis
LRC 
Toxicity

Determine 
if cisplatin 
added to  
low-dose RT 
has benefit  
in ECE+

TORS followed 
by RT 
TORS followed 
by RT + cisplatin

Cisplatin Cisplatin  
(wkly)

60 Gy/30 
fractions  
in 6 wk

T1–4a, SM–, 
N+ with ECE+

p16

ECOG3311 
(NCT01898494)

2 377 OS
PFS
QOL
Surgical 
bleeding
SM+ rate
Toxicity

De-escalation 
of adjuvant 
treatment 
based on his-
topathological 
assessment

3 cohorts  
stratified by risk: 
Surgery  
followed by: 
Low risk:  
Observation 
Intermediate risk:
(A) Low-dose RT 
(B) Standard RT 
High risk: 
Standard RT + 
cisplatin 

RT dose Low/inter-
mediate: None
High: Cisplatin 
(wkly)

Low risk:  
None
Intermediate 
risk:
(A) 50 Gy/25 
fractions
(B) 60 Gy/30 
fractions
High risk:  
60 Gy/30 
fractions 

Stages 
III–IVa

p16

PATHOS 
(NCT02215265)

2/3 242 DFS
OS
QOL
Swallowing 
function 
Toxicity

De-escalation 
of adjuvant 
treatment 
based on 
histopatho-
logical  
assessment

3 cohorts 
stratified by 
risk: 
Surgery  
followed by: 
Low risk: 
Observation 
Intermediate 
risk:  
(A) Low-dose RT 
(B) Standard RT 
High risk:
(A) Standard RT
(B) Standard RT 
+ cisplatin 

RT dose and 
cisplatin

Low/inter- 
mediate: None
High: None
High: Cisplatin 
(wkly)

Low risk:
None
Intermediate 
risk:
(A) 60 Gy/30 
fractions
(B) 50 Gy/25 
fractions
High risk:
(A)/(B)  
60 Gy/30 
fractions 

Stages 
T1–3, 
N0–2b
Exclude 
current 
smokers 
(< 2 y of 
diagnosis) 
with N2b 
disease

p16

 
AFX = accelerated fractionation, CSS = cancer-specific survival, CR = complete response, DSS = disease-specific survival, ECE = extracapsular extension,  
HFX = hyperfractionation, HPV = human papillomavirus, LRC = locoregional control, LRF = locoregional failure, OPC = oropharyngeal cancer, OS = overall survival, 
PFS = progression-free survival, PR = partial response, py = pack year, QOL = quality of life, RT = radiotherapy, SCC = squamous cell carcinoma, SFX = standard 
fractionation, SM = surgical margins, TOR = transoral robotic-assisted surgery, TPF = docetaxel/cisplatin/fluorouracil. 

Table 2. — Ongoing De-Escalation Trials for HPV-Positive OPC-SCC, continued

Trial (NCT 
No.)

Phase No. of 
Study 

Patients

Outcome 
Measure

Study Aim Study Design Deintensi-
fication

Medication Radiation 
Dose/

Fraction

Inclusion 
Criteria

Method 
of HPV 

Detection



204  Cancer Control July 2016, Vol. 23, No. 3

Deintensification of Chemoradiotherapy
Several trials are also attempting to deintensify the ra-
diation dose in the setting of HPV-positive OPC-SCC 
by maintaining weekly cisplatin and de-escalating 
the dose to the primary tumor (LCCC1120, J0988) or 
elective nodes (J0988, UVA-16766). A phase 2 trial en-
rolled patients with HPV-positive OPC-SCC (excluding 
T4, N3, M1 disease) who had a smoking history of no 
more than 10 pack-years or those who used to smoke 
but stopped more than 5 years ago, and then treated 
them with weekly cisplatin (30 mg/m2) and concur-
rent IMRT (60 Gy in 30 fractions; NCT01530997). The 
primary end point was complete pathological response 
rate based on required biopsy of the primary site and 
dissection of pretreatment regions of lymph-node in-
volvement 4 to 14 weeks following chemoradiation. 
The 43 patients enrolled had an 86% (37 of 43) path-
ological response rate and all 6 non–pathological-re-
sponse rate cases had microscopic residual disease 
(1 primary site and 5 nodal sites). At a median follow-
up of 15 months, all study patients were alive and had 
no evidence of disease.47 This trial is similar to an Aus-
tralian study, in which the researchers are de-escalat-
ing study patients to 63 Gy in 35 fractions with concur-
rent weekly cisplatin; severe late toxicity (grade ≥ 3) is 
the primary end point (NCT01088802). Another study is 
also looking at de-escalating elective nodal volumes from 
50.0 to 39.6 Gy in stage I/IVb HPV-positive OPC-SCC 
(NCT01891695). In that study, nodal control is being 
evaluated as the primary end point.

Favorable risk is being investigated in a phase 2 
randomized trial using a de-escalation rate of radia-
tion from 70 to 60 Gy (NCT02254278). In this study, 
participants with stage III/IVa HPV-positive OPC-SCC 
(T12N12b or T3N02b) and a smoking history of no 
longer than 10 pack-years will be randomized to ei-
ther accelerated-fractionation RT alone (60 Gy in 30 
fractions in 5 weeks) or standard-fractionation RT 
(60 Gy in 30 fractions in 6 weeks) with concurrent 
weekly cisplatin (40 mg/m2). The primary objective is 
to select the arm with a 2-year DFS rate of at least 85% 
without unacceptable swallowing toxicity at 1 year. 

Induction Chemotherapy Followed by Lower- 
Dose Radiation
A phase 2 trial conducted by the ECOG has enrolled 
patients with resectable stage III/IVb HPV-positive 
OPC initially treated with 3 cycles of induction pacli-
taxel (90 mg/m2 on days 1, 8, and 15), cisplatin (75 mg/
m2 on day 1), and cetuximab (loading dose 400 mg/m2; 
weekly dose 250 mg/m2) followed by clinical/radio-
logical evaluation (NCT01084083). Patients with a clini-
cal complete response (CR) to induction chemotherapy 
underwent de-escalated RT (54 Gy in 27 fractions) and 
concurrent weekly cetuximab, whereas patients with a 
clinical partial response (PR) or stable disease received 

standard RT to 70 Gy with cetuximab. Preliminary data 
show CRs in 62 of the 80 study patients (78%) and PRs/
stable disease in 15 (18%) of study patients after induc-
tion chemotherapy and then subsequently treated with 
de-escalated and standard RT, respectively. The de-es-
calated RT group had a similar rate of 1-year DFS com-
pared with the standard RT group (91% vs 87%), and 
the rate was even higher in study patients with a smok-
ing history shorter than 10 pack-years (97%). Patients 
with high-risk features, including T4 disease, N2c dis-
ease, and a longer smoking history (>10 pack-years), 
had suboptimal DFS rates between 84% and 88%. Be-
cause this trial altered many variables from standard 
chemoradiotherapy, it is difficult to determine which 
variable could be adjusted to improve outcomes in pa-
tients with HPV-positive disease and high-risk features. 

Following the study data from Posner et al,33 a fol-
low-up phase 3 trial was initiated and enrolled patients 
with stages III/IV HPV-positive OPC-SCC who were 
treated with 3 cycles of induction docetaxel/cisplatin/
fluorouracil followed by clinical/radiological evalua-
tion (NCT01706939). Patients with a PR or CR to induc-
tion chemotherapy will undergo a 2:1 randomization 
of reduced-dose RT (56 Gy/28 fractions) vs standard-
dose RT (70 Gy/35 fractions) with concurrent weekly 
carboplatin. Patients with M1 disease and active smok-
ers (> 20 pack-years during the last 20 years or smok-
ing < 2 years ago) were excluded from the study. The 
primary end point will be the difference in DFS rate 
with reduced-dose RT. 

Upfront Surgery
Minimally invasive surgery, such as transoral robotic-
assisted surgery, was approved in 2009 by the US Food 
and Drug Administration for the treatment of patients 
with T1- to T2-staged OPC. However, up to 80% of pa-
tients may also receive adjuvant RT.48 As of publica-
tion, multiple trials are in progress that will employ 
upfront surgery for OPC and randomize adjuvant treat-
ment strategies based on histopathological features 
(NCT01898494, NCT01687413, NCT02215265). 

A phase 2 trial conducted by the ECOG is stratify-
ing patients with stage III/IVa HPV-positive OPC based 
on pathological findings after surgery (NCT01898494). 
The study participants will undergo upfront transoral 
robotic-assisted surgery and neck dissection and are 
to be stratified into 3 risk groups: low, intermediate, 
and high. The low-risk group (those with T12N01 dis-
ease with negative margins) will receive no further 
treatment. Those defined as having intermediate 
risk (< 1 mm positive extracapsular extension [ECE], 
2–4 positive lymph nodes, perineural/lymphovas-
cular invasion) will be randomized to either low-dose 
IMRT (50 Gy/25 fractions) or standard-dose IMRT 
(60 Gy/30 fractions). Those in the high-risk group 
(positive margins, ECE+ > 1 mm or ≤ 5 positive lymph 
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nodes) will receive IMRT (66 Gy/33 fractions) with 
weekly cisplatin (40 mg/m2). In addition to evaluating 
the DFS rate, they will investigate surgical effective-
ness (margin status) and complication rates such as 
bleeding. 

A UK phase 2/3 trial is randomizing intermediate-
risk patients (T3 or T1–2 with additional risk factors, 
N2a or N2b, close margins [1–5 mm], or perineural/
lymphovascular invasion) to postoperative low-
(50 Gy/25 fractions) or standard-dose RT (60 Gy/ 
30 fractions; NCT02215265). High-risk patients (positive 
margins [< 1 mm]) will be randomized to IMRT 
(60 Gy/30 fractions) with or without weekly cisplatin 
(40 mg/m2). The exclusion criteria for this study are 
those with T4, N2c–3, or M1 disease and those with 
N2b disease who currently smoke. The primary end 
point will be the effect of RT de-escalation on swal-
lowing function and toxicity. 

Among patients with HPV-positive OPC who 
choose to undergo surgery, retrospective data suggest 
no advantage to adjuvant concurrent chemotherapy 
in those with extracapsular extension.49 An ongoing 
phase 3 trial is investigating the optimal adjuvant treat-
ment in persons who are ECE positive (NCT01687413). 
In this study, those with p16-positive OPC-SCC who 
underwent transoral robotic-assisted surgery with neg-
ative margins and who were positive for ECE will be 
randomized to IMRT (60 Gy/30 fractions in 6 weeks) 
with or without weekly cisplatin (40 mg/m2). DFS will  
be the primary end point. 

Future Therapeutic Approaches
Evidence suggests that improved outcomes in patients 
with HPV-positive OPC can be attributed to the 
T-cell–mediated immune response.50 The presence of 
infiltrating T cells may also be prognostic for improved 
outcomes in patients positive for HPV infection.51 
These data suggest that immunomodulators directed 
at activating T cells against HPV may provide an al-
ternative treatment approach for these patients, pre-
sumably with less toxicity than conventional treat-
ment.51 Approaches may include therapeutic vaccines 
specific to HPV, injecting tumor-specific T cells, or by 
inducing T-cell immunity in such patients. 

For example, therapeutic vaccinations targeting 
E6/E7 may induce CR in HPV-infected tumors.52 In head 
and neck cancers, select phase 1 studies are examining 
therapeutic vaccines specific to HPV-infected malig-
nancies, including targets against HPV-16 antigens 
(NCT01598792) or p16INK4a peptides (NCT01462838). 
A phase 2 study is looking at whether a Listeria-
based vaccine for HPV can induce an antigen-specific 
T-cell response in patients with HPV-positive OPC un-
dergoing upfront transoral robotic-assisted surgery 
(NCT02002182). These 2 vaccination trials are evaluat-
ing patient safety and rate of immunogenic effective-

ness to develop targeted treatments to provide alterna-
tive methods of de-escalation RT. 

Two T-cell vaccination studies that include all 
HPV malignancies (cervical, oropharyngeal, vagi-
nal, anal, and penile cancers) are currently underway 
(NCT02280811, NCT01585428). One phase 1/2 trial 
will grow white blood cells from study participants 
and infect them with a retrovirus directed at the tu-
mor (anti-HPV E6) prior to injecting those cells back 
into the study participants to determine the tumor 
response rate (NCT02280811). In another study, 
tumor-infiltrating lymphocytes will be grown ex vivo 
and then reinfused into study participants to evaluate 
response (NCT01585428).  

Programmed death ligand 1 (PDL-1) is a check-
point inhibitor that binds to T cells and can cause de-
creased T-cell function. Anti-PDL-1 can induce an im-
munogenic response in various cancers by improving 
T-cell activity and function.53 PDL-1 expression is com-
mon in HPV-positive OPC, with expression levels high-
er than HPV-negative OPC (49%–70% vs 29%–34%).54-56 
Preliminary analysis in a phase 1b multicohort study 
involving pembrolizumab showed that 99 study pa-
tients with recurrent/metastatic head and neck cancers 
had a response rate of 18.2%, regardless of HPV status 
(NCT01848834). Future studies may focus on the ef-
fectiveness of anti-PDL-1 in patients with HPV-positive 
OPC, especially in the upfront adjuvant setting. 

Management of Human Papillomavirus– 
Positive Oropharyngeal Cancer 
Prevention
HPV-associated OPC has a different set of risk factors 
than conventional head and neck cancers. It is impor-
tant to educate patients on the risk factors associated 
with this disease and recommend safe sexual practic-
es, as well as help them to understand how to mini-
mize their exposure to tobacco and alcohol products. 
HPV-induced malignancies have been studied in other 
disease sites for decades. Preventive measures, such 
as HPV vaccines, can reduce the risk of HPV infection 
and theoretically decrease the incidence of HPV-asso-
ciated OPC.24 

The most common vaccines for HPV are bivalent 
(HPV-16, -18), tetravalent (HPV-6, -11, -16, -18), and 
9-valent (HPV-6, -11, -16, -18, -31, -33, -45, -52, -58).57 
Initially, recommendations for HPV vaccines were ad-
vocated for adolescent females for the prevention of 
cervical cancer; however, the US Food and Drug Ad-
ministration has approved HPV vaccines for use in 
both sexes to prevent the spread of infection and sub-
sequent malignancy.24,58 The Advisory Committee on 
Immunization Practices recommends HPV vaccination 
be initiated at the age of 11 or 12 years, but the vac-
cine can be started as early as 9 years of age and as late 
as 26 years of age.57 Healthy males are recommended 
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to undergo vaccination up to 21 years of age, whereas 
females and high-risk males (those who are immuno-
compromised, men who have sex with men) are rec-
ommended up to 26 years of age.57 Contraindications 
to the vaccine include pregnancy and immediate hy-
persensitivity reaction.57 

A randomized controlled trial in Costa Rica 
showed that the bivalent vaccination of women had a 
significantly decreased prevalence of oral HPV infec-
tion and a vaccine effectiveness rate of 93.3%.16 Be-
cause oral HPV infection can increase the risk of OPC 
by 1200%, HPV vaccination may aid in the prevention 
of oropharyngeal malignancy in addition to anogenital 
malignancies.26 Overall, HPV vaccination is a relatively 
safe preventive measure and should be considered in 
all adolescents.58

Follow-Up
Guidelines from the National Comprehensive Cancer 
Center do not differentiate between HPV-related and 
unrelated head and neck cancers.59 They recommend 
that a history should be taken and a physical examina-
tion should be performed every 1 to 3 months for year 
1, 2 to 6 months for year 2, 4 to 8 months for years 3 to 5,  
and then annually thereafter.59 Imaging is recom-
mended within 6 months and chest imaging is recom-
mended if clinically indicated in patients with a histo-
ry of smoking.59 However, patients with HPV-positive 
OPC typically present at a younger age, have fewer 
smoking-related comorbidities, have improved outcomes, 
and experience significantly less rates of toxicity.10,11,21

A retrospective study evaluated severe (grade ≥ 3) 
toxicity and LRF rates in patients with HPV-positive 
OPC to help determine the optimal clinical follow-up.60 
Of the 232 study patients with HPV-positive OPC, 
21 (9%) had severe late toxicity and a 3-year locore-
gional control rate of 94%.60 The study showed that 
64% of events (toxicity or failure) occurred within 
the first 6 months of follow-up, with an incidence 
event rate lower than 2% on subsequent follow-up.60 
The authors recommend reducing follow-up in pa-
tients with HPV-positive OPC to every 3 months for 
the first 6 months, then every 6 months for the first 
2 years, and then annually thereafter.60 

Conclusions
The incidence rate of oropharyngeal cancer (OPC) as-
sociated with human papillomavirus (HPV) infection 
is growing at an epidemic rate.4,5 HPV-driven oncogen-
esis makes persons with HPV-associated OPC biologi-
cally distinct from persons with OPC not associated 
with HPV infection, and efforts are being made to per-
sonalize the management of this type of OPC. Preven-
tive measures, such as education about sexual practic-
es and other risk factors, along with HPV vaccinations, 
should be considered.57 Because this population has an 

excellent response to treatment, clinical trials are avail-
able to de-escalate treatment to minimize toxicity with-
out sacrificing disease control or survival rates. New 
therapeutic approaches are also being explored, such 
as immunomodulators, which may improve outcomes 
in this patient population.

References

 1. American Cancer Society. Cancer Facts & Figures 2016. Atlanta, GA: 
American Cancer Society; 2016. http://www.cancer.org/acs/groups/content/@
research/documents/document/acspc-047079.pdf. Accessed May 24, 2016.
 2. Shibuya K, Mathers CD, Boschi-Pinto C, et al. Global and regional 
estimates of cancer mortality and incidence by site: II. Results for the global 
burden of disease 2000. BMC Cancer. 2002;2:37.
 3. Ragin CC, Modugno F, Gollin SM. The epidemiology and risk factors 
of head and neck cancer: a focus on human papillomavirus. J Dent Res. 
2007;86(2):104-114.
 4. Chenevert J, Chiosea S. Incidence of human papillomavirus in 
oropharyngeal squamous cell carcinomas: now and 50 years ago. Hum 
Pathol. 2012;43(1):17-22.
 5. Panwar A, Batra R, Lydiatt WM, et al. Human papilloma virus posi-
tive oropharyngeal squamous cell carcinoma: a growing epidemic. Cancer 
Treat Rev. 2014;40(2):215-219.
 6. Lassen P, Eriksen JG, Krogdahl A, et al. The influence of HPV-
associated p16-expression on accelerated fractionated radiotherapy in 
head and neck cancer: evaluation of the randomised DAHANCA 6&7 trial. 
Radiother Oncol. 2011;100(1):49-55.
 7. Lassen P, Primdahl H, Johansen J, et al. Impact of HPV-associated 
p16-expression on radiotherapy outcome in advanced oropharynx and 
non-oropharynx cancer. Radiother Oncol. 2014;113(3):310-316.
 8. O’Sullivan B, Huang SH, Perez-Ordonez B, et al. Outcomes of 
HPV-related oropharyngeal cancer patients treated by radiotherapy alone 
using altered fractionation. Radiother Oncol. 2012;103(1):49-56.
 9. Overgaard J, Hansen HS, Specht L, et al. Five compared with six 
fractions per week of conventional radiotherapy of squamous-cell carci-
noma of head and neck: DAHANCA 6 and 7 randomised controlled trial. 
Lancet. 2003;362(9388):933-940.
 10. Ang KK, Harris J, Wheeler R, et al. Human papillomavirus and survival 
of patients with oropharyngeal cancer. N Engl J Med. 2010;363(1):24-35.
 11. O’Sullivan B, Huang SH, Siu LL, et al. Deintensification candidate 
subgroups in human papillomavirus-related oropharyngeal cancer accord-
ing to minimal risk of distant metastasis. J Clin Oncol. 2013;31(5):543-550.
 12. Huang SH, Xu W, Waldron J, et al. Refining American Joint Com-
mittee on Cancer/Union for International Cancer Control TNM stage and 
prognostic groups for human papillomavirus-related oropharyngeal carci-
nomas. J Clin Oncol. 2015;33(8):836-845.
 13. Al-Swiahb JN, Huang CC, Fang FM, et al. Prognostic impact of p16, 
p53, epidermal growth factor receptor, and human papillomavirus in oro-
pharyngeal cancer in a betel nut-chewing area. Arch Otolaryngol Head 
Neck Surg. 2010;136(5):502-508.
 14. Lassen P, Overgaard J, Eriksen JG. Expression of EGFR and HPV-
associated p16 in oropharyngeal carcinoma: correlation and influence on 
prognosis after radiotherapy in the randomized DAHANCA 5 and 7 trials. 
Radiother Oncol. 2013;108(3):489-494.
 15. Sheu T, Fuller CD, Mendoza TR, et al. Nomogram for predicting symp-
tom severity during radiation therapy for head and neck cancer. Otolaryngol 
Head Neck Surg. 2014;151(4):619-626.
 16. Herrero R, Quint W, Hildesheim A, et al. Reduced prevalence of 
oral human papillomavirus (HPV) 4 years after bivalent HPV vaccination in 
a randomized clinical trial in Costa Rica. PLoS One. 2013;8(7):e68329.
 17. Tota JE, Chevarie-Davis M, Richardson LA, et al. Epidemiology 
and burden of HPV infection and related diseases: implications for preven-
tion strategies. Prev Med. 2011;53(suppl 1):S12-S21.
 18. Kreimer AR, Clifford GM, Boyle P, et al. Human papillomavirus 
types in head and neck squamous cell carcinomas worldwide: a system-
atic review. Cancer Epidemiol Biomarkers Prev. 2005;14(2):467-475.
 19. St Guily JL, Jacquard AC, Pretet JL, et al. Human papillomavirus 
genotype distribution in oropharynx and oral cavity cancer in France--the 
EDiTH VI study. J Clin Virol. 2011;51(2):100-104.
 20. Chaturvedi AK, Engels EA, Pfeiffer RM, et al. Human papillomavi-
rus and rising oropharyngeal cancer incidence in the United States. J Clin 
Oncol. 2011;29(32):4294-4301.
 21. Gillison ML. Human papillomavirus-related diseases: oropharynx can-
cers and potential implications for adolescent HPV vaccination. J Adolesc 
Health. 2008;43(4 suppl):S52-S60.
 22. Gillison ML, Broutian T, Pickard RK, et al. Prevalence of oral HPV 
infection in the United States, 2009-2010. JAMA. 2012;307(7):693-703.
 23. Settle K, Posner MR, Schumaker LM, et al. Racial survival disparity 
in head and neck cancer results from low prevalence of human papilloma-



Cancer Control  207July 2016, Vol. 23, No. 3

virus infection in black oropharyngeal cancer patients. Cancer Prev Res 
(Phila). 2009;2(9):776-781.
 24. D’Souza G, Dempsey A. The role of HPV in head and neck cancer 
and review of the HPV vaccine. Prev Med. 2011;53(suppl 1):S5-S11.
 25. D’Souza G, Agrawal Y, Halpern J, et al. Oral sexual behaviors as-
sociated with prevalent oral human papillomavirus infection. J Infect Dis. 
2009;199(9):1263-1269.
 26. D’Souza G, Kreimer AR, Viscidi R, et al. Case-control study 
of human papillomavirus and oropharyngeal cancer. N Engl J Med. 
2007;356(19):1944-1956.
 27. Begum S, Cao D, Gillison M, et al. Tissue distribution of human 
papillomavirus 16 DNA integration in patients with tonsillar carcinoma. Clin 
Cancer Res. 2005;11(16):5694-5699.
 28. Chung CH, Bagheri A, D’Souza G. Epidemiology of oral human 
papillomavirus infection. Oral Oncol. 2014;50(5):364-369.
 29. Ang KK, Zhang Q, Rosenthal DI, et al. Randomized phase III trial of 
concurrent accelerated radiation plus cisplatin with or without cetuximab 
for stage III to IV head and neck carcinoma: RTOG 0522. J Clin Oncol. 
2014;32(27):2940-2950.
 30. Rischin D, Young RJ, Fisher R, et al. Prognostic significance of 
p16INK4A and human papillomavirus in patients with oropharyngeal cancer 
treated on TROG 02.02 phase III trial. J Clin Oncol. 2010;28(27):4142-4148.
 31. Gillison ML, Zhang Q, Jordan R, et al. Tobacco smoking and in-
creased risk of death and progression for patients with p16-positive and 
p16-negative oropharyngeal cancer. J Clin Oncol. 2012;30(17):2102-2111.
 32. Fakhry C, Westra WH, Li S, et al. Improved survival of patients with 
human papillomavirus-positive head and neck squamous cell carcinoma in 
a prospective clinical trial. J Natl Cancer Inst. 2008;100(4):261-269.
 33. Posner MR, Lorch JH, Goloubeva O, et al. Survival and human pap-
illomavirus in oropharynx cancer in TAX 324: a subset analysis from an 
international phase III trial. Ann Oncol. 2011;22(5):1071-1077.
 34. Lohaus F, Linge A, Tinhofer I, et al. HPV16 DNA status is a strong 
prognosticator of loco-regional control after postoperative radiochemo-
therapy of locally advanced oropharyngeal carcinoma: results from a mul-
ticentre explorative study of the German Cancer Consortium Radiation 
Oncology Group (DKTK-ROG). Radiother Oncol. 2014;113(3):317-323.
 35. Overgaard J, Hansen HS, Overgaard M, et al. A randomized dou-
ble-blind phase III study of nimorazole as a hypoxic radiosensitizer of pri-
mary radiotherapy in supraglottic larynx and pharynx carcinoma. Results 
of the Danish Head and Neck Cancer Study (DAHANCA) Protocol 5-85. 
Radiother Oncol. 1998;46(2):135-146.
 36. Ragin CC, Taioli E. Survival of squamous cell carcinoma of the 
head and neck in relation to human papillomavirus infection: review and 
meta-analysis. Int J Cancer. 2007;121(8):1813-1820.
 37. O’Rorke MA, Ellison MV, Murray LJ, et al. Human papillomavirus 
related head and neck cancer survival: a systematic review and meta-
analysis. Oral Oncol. 2012;48(12):1191-1201.
 38. Pignon JP, le Maitre A, Maillard E, et al. Meta-analysis of chemo-
therapy in head and neck cancer (MACH-NC): an update on 93 randomised 
trials and 17,346 patients. Radiother Oncol. 2009;92(1):4-14.
 39. Chen AM, Zahra T, Daly ME, et al. Definitive radiation therapy with-
out chemotherapy for human papillomavirus-positive head and neck can-
cer. Head Neck. 2013;35(11):1652-1656.
 40. Bonner JA, Harari PM, Giralt J, et al. Radiotherapy plus cetux-
imab for squamous-cell carcinoma of the head and neck. N Engl J Med. 
2006;354(6):567-578.
 41. Rosenthal DI, Harari PM, Giralt J, et al. Impact of p16 status on the 
results of the phase III cetuximab (cet)/radiotherapy (RT). J Clin Oncol. 
2014;32(5 suppl): 6001.
 42. Baumeister P, Marte M, Reiter M, et al. EGFR and P-GP expres-
sion in oropharyngeal mucosa in relation to smoking. Anticancer Res. 
2012;32(5):1639-1648.
 43. Kumar B, Cordell KG, Lee JS, et al. EGFR, p16, HPV Titer, Bcl-xL 
and p53, sex, and smoking as indicators of response to therapy and sur-
vival in oropharyngeal cancer. J Clin Oncol. 2008;26(19):3128-3137.
 44. Hong A, Dobbins T, Lee CS, et al. Relationships between epi-
dermal growth factor receptor expression and human papillomavirus 
status as markers of prognosis in oropharyngeal cancer. Eur J Cancer. 
2010;46(11):2088-2096.
 45. Farley J, Sill MW, Birrer M, et al. Phase II study of cisplatin plus 
cetuximab in advanced, recurrent, and previously treated cancers of the 
cervix and evaluation of epidermal growth factor receptor immunohisto-
chemical expression: a Gynecologic Oncology Group study. Gynecol Oncol. 
2011;121(2):303-308.
 46. Santin AD, Sill MW, McMeekin DS, et al. Phase II trial of cetuximab 
in the treatment of persistent or recurrent squamous or non-squamous cell 
carcinoma of the cervix: a Gynecologic Oncology Group study. Gynecol 
Oncol. 2011;122(3):495-500.
 47. Chera BS, Amdur RJ, Tepper J, et al. Phase 2 trial of de-intensified 
chemoradiation therapy for favorable-risk human papillomavirus-associat-
ed oropharyngeal squamous cell carcinoma. Int J Radiat Oncol Biol Phys. 
2015;93(5):976-985.
 48. Dowthwaite SA, Franklin JH, Palma DA, et al. The role of transoral 
robotic surgery in the management of oropharyngeal cancer: a review of 

the literature. ISRN Oncol. 2012;2012:945162.
 49. Sinha P, Lewis JS Jr, Piccirillo JF, et al. Extracapsular spread and 
adjuvant therapy in human papillomavirus-related, p16-positive oropha-
ryngeal carcinoma. Cancer. 2012;118(14):3519-3530.
 50. Williams R, Lee DW, Elzey BD, et al. Preclinical models of HPV+ 
and HPV- HNSCC in mice: an immune clearance of HPV+ HNSCC. Head 
Neck. 2009;31(7):911-918.
 51. Ward MJ, Thirdborough SM, Mellows T, et al. Tumour-infiltrating 
lymphocytes predict for outcome in HPV-positive oropharyngeal cancer. 
Br J Cancer. 2014;110(2):489-500.
 52. Kenter GG, Welters MJ, Valentijn AR, et al. Vaccination against 
HPV-16 oncoproteins for vulvar intraepithelial neoplasia. N Engl J Med. 
2009;361(19):1838-1847.
 53. Formenti SC, Demaria S. Combining radiotherapy and cancer im-
munotherapy: a paradigm shift. J Natl Cancer Inst. 2013;105(4):256-265.
 54. Yang W, Song Y, Lu YL, et al. Increased expression of programmed 
death (PD)-1 and its ligand PD-L1 correlates with impaired cell-mediated 
immunity in high-risk human papillomavirus-related cervical intraepithelial 
neoplasia. Immunology. 2013;139(4):513-522.
 55. Lyford-Pike S, Peng S, Young GD, et al. Evidence for a role of the 
PD-1:PD-L1 pathway in immune resistance of HPV-associated head and 
neck squamous cell carcinoma. Cancer Res. 2013;73(6):1733-1741.
 56. Ukpo OC, Thorstad WL, Lewis JS, Jr. B7-H1 expression model for 
immune evasion in human papillomavirus-related oropharyngeal squa-
mous cell carcinoma. Head Neck Pathol. 2013;7(2):113-121.
 57. Petrosky E, Bocchini JA Jr, Hariri S, et al. Use of 9-valent human 
papillomavirus (HPV) vaccine: updated HPV vaccination recommenda-
tions of the advisory committee on immunization practices. MMWR Morb 
Mortal Wkly Rep. 2015;64(11):300-304.
 58. Soares GR, Vieira Rda R, Pellizzer EP, et al. Indications for the HPV 
vaccine in adolescents: a review of the literature. J Infect Public Health. 
2015;8(2):105-116.
 59. National Comprehensive Cancer Network. Head and Neck Cancer 
Cancers. v1.2016. https://www.nccn.org/professionals/physician_gls/pdf 
/head-and-neck.pdf. Accessed May 24, 2016.
 60. Frakes JM, Naghavi AO, Demetriou SK, et al. Determining optimal 
follow-up in the management of human papillomavirus-positive oropharyn-
geal cancer. Cancer. 2016;122(4):634-641.


