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Introduction

The incidence of oropharyngeal cancer (OPC) associated 
with human papillomavirus (HPV) has increased around 
the world and has recently been staged separately [1]. Data  
released in 2010 by the Centers for Disease Control and Pre-
vention showed that the incidence of HPV-positive tonsil 
cancer is growing faster than that in the 1990s [2]. The inci-
dence of HPV-positive (HPV(+)) is on the rise according to 
data published in the United States and the United Kingdom 

[3,4]. Many studies have been conducted on prognosis and 
treatment and have shown significantly better outcomes 
in these patients than in HPV-negative (HPV(–)) patients  
[5-7]. There are no statistical data confirming the incidence 
of HPV(+) OPC in the Republic of Korea, but the disease has 
a relatively higher overall incidence than that in other East 
Asian countries [8].

To achieve an increased cure rate and lower complication 
rate with these good prognostic diseases, proper multidis-
ciplinary treatment guidelines are mandatory [9,10]. How-
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ever, currently, there is heterogeneity among treatments 
and no appropriate consensus guidelines for multidiscipli-
nary treatment according to HPV status [10]. Considering 
the high accessibility of multidisciplinary treatment in the  
Korean medical environment, appropriate evidence-based 
clinical guidelines for OPC according to HPV status are 
needed.

The purpose of this study was to investigate the current 
nationwide treatment policies for OPC and suggest opinions 
for preparing multidisciplinary consensus guidelines that 
are evidence-based and appropriately fit to the Korean medi-
cal environment. Since the amount is vast to investigate the 
treatment policy for entire OPC, this study focused on find-
ing out the initial treatment decision for OPC, which may 
have disagreements among interdisciplinary. Therefore, the 
scenario was limited to T2 category and treatment policy  
according to the N category was reflected.

Materials and Methods
 
1. Study design and questionnaire

The survey was developed by the Subcommittee on Oro-
pharyngeal Treatment Guidelines of the Korean Society for 
Head and Neck Oncology (KSHNO). The questionnaires 
asked about treatment policies for five scenarios depending 
on the stage or status of HPV infection. All cases were staged 
according to the American Joint Committee on Cancer 
(AJCC) 8th edition for both clinical and pathologic staging. 
Questionnaires were sent to all board-certified expert mem-
bers of KSHNO who practice multimodal treatment of head 
and neck cancer in Korea. The questionnaire was sent via  
e-mail twice from July to August 2019, and the results were 
collected and analyzed in October 2019. The images and 
clinical summaries for the five scenarios are shown in Fig. 1.

2. Five scenarios
1) Case 1
A 61-year-old male patient without underlying disease vis-

Fig. 1.  Maximum intensity projection images of PET and clinical stage for five scenarios. AJCC, American Joint Committee on Cancer; 
HPV(+), human papillomavirus positive; HPV(–), human papillomavirus negative; PET, positron-emission tomography; PPY, pack-per-
year.
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ited with a sore throat. His performance status was Eastern 
Cooperative Oncology Group performance status (ECOG 
PS) 1, and he had a 10 pack-per-year (PPY) smoking his-
tory. After imaging study and biopsy, he was diagnosed 
with HPV(+) squamous cell carcinoma (SCC) with clinical 
stage T2N0M0, and there was no base of tongue invasion. 
The choice of the first treatment method for this patient was  
investigated.

2) Case 2
A 52-year-old female patient, ECOG PS 1, was a non-smok-

er without underlying disease admitted for a 3.3-cm-sized 
mass in the right tonsil and multiple metastatic lymph nodes 
on the right level II-III, and there was no tongue base inva-
sion. The final diagnosis was HPV(+) SCC, and the clinical 
stage was T2N1M0. The questionnaire asked about the first 
treatment modality of choice.

3) Case 3
A 49-year-old female non-smoker and ECOG PS 1 without 

underlying disease visited for a sore throat and a palpable 
huge mass on the left neck. A 4-cm-sized mass without base 
of tongue invasion in the left tonsil and metastatic lymph 
nodes in the ipsilateral upper, middle, and lower internal 
jugular chain were observed. A biopsy confirmed HPV(+) 
SCC, and the clinical stage was T2N3M0. The questionnaire 
asked about the first treatment for this patient.

4) Case 4
A 69-year-old man, ECOG PS 1, with a 30-PPY smoking 

history visited the hospital with a sore throat. On magnetic 
resonance imaging, a mass of 2.2 cm, with the longest diam-
eter in the left tonsil, was suspicious of tongue base invasion, 
and a 1.7-cm-sized lymph node metastasis was seen at ipsi-
lateral cervical level II. He was diagnosed with HPV(–) SCC, 
and the clinical stage was T2N1M0. The first treatment for his 
cancer was queried.

5) Case 5
A 59-year-old male 20-PPY smoker visited the hospital 

for a sore throat. His pretreatment performance status was 
ECOG PS 1. HPV(–) SCC was diagnosed as clinical stage 
T2N2bM0 with a 2-cm-sized mass without tongue base inva-
sion in the right tonsil and several lymph node metastases 
at ipsilateral cervical level II-III. The first treatment for his 
cancer was queried.

3. Data management and analysis
The questionnaires were sent to experts in treating head 

and neck tumors from 86 institutions in Korea with more 
than 300 beds, and responses were received from individu-

als or multidisciplinary teams representing the institutions. 
Multidisciplinary team gathered together in each depart-
ment to derive the consensus opinion and submit the answer. 
The content of the returned data was anonymized and ana-
lyzed. In the questionnaire, the professional medical depart-
ment, the period elapsed since board certification, the status 
of multidisciplinary consultation, and the method of surgery 
and radiation therapy in the institutions were surveyed. A 
chi-square test was performed to evaluate the relationship 
between treatment choice and each factor, such as HPV sta-
tus, number of nodal metastases, department of experts, 

Table 1.  Characteristics of the respondents

Characteristic No. (%) (n=65)

Department 
    Otolaryngology 16 (24.6)
    Radiation oncology 35 (53.8)
    Medical oncology 8 (12.3)
    Multidisciplinary team 6 (9.2)
Board certification (yr) 
    < 5 6 (9.2)
    5-10 13 (20.0)
    11-20 22 (33.8)
    > 20 17 (26.2)
    N/A 7 (10.8)
Hospital volume (beds) 
    > 1,000 21 (32.3)
    > 500 and ≤ 1,000 38 (58.5)
    > 300 and ≤ 500 5 (7.7)
    N/A 1 (1.5)
Patients number per year 
    < 50 54 (83.1)
    50-100 8 (12.3)
    > 100 3 (4.6)
Academic university hospital 
    Yes 61 (93.8)
    No 4 (6.2)
Consultation type 
    Regular conference 45 (69.2)
    Meeting if necessary 7 (10.8)
    Interdepartmental referral 12 (18.5)
    N/A 1 (1.5)
Robotic surgery 
    Available 44 (67.7)
    Not used 18 (27.7)
    N/A 3 (4.6)
IMRT technique 
    Available 61 (93.8)
    Not used 1 (1.5)
    N/A 3 (4.6)
IMRT, intensity-modulated radiotherapy; N/A, not available.
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Fig. 2.  Graphs for the proportion of responses according to the experts’ specialty in five scenarios (A-E, cases 1-5). The numbers in the 
stacked bar chart indicate each percentage of respondents who chose the treatment modality. CCRT, concurrent chemoradiotherapy; CTx, 
chemotherapy; HPV(+), human papillomavirus positive; HPV(–), human papillomavirus negative; RT, radiotherapy.
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hospital beds, robotic surgery availability, and consultation 
meeting, and a p-value of less than 0.05 was considered 
statistically significant. Statistical analyses were performed  
using SPSS ver. 24 (IBM Corp., Armonk, NY).

 

Results

1. The population surveyed
A total of 59 individuals and six multidisciplinary teams 

from 45 institutions responded. The nationwide response 
rate was 52.3% (45/86 institutions). Thirteen out of 16 insti-
tutions with > 1,000 hospital beds (81.3%), 29 out of 60 insti-
tutions with 500-1,000 hospital beds (48.3%), and three out 
of 10 institutions with > 300 and ≤ 500 hospital beds (30%) 
replied to the survey, indicating a high response rate in  
institutions with a high number of hospital beds. The most 
responses were from experts from the department of radia-
tion oncology (n=35, 53.8%), followed by head and neck sur-
geons (n=16, 24.6%), medical oncologists (n=8, 12.3%), and 
multidisciplinary teams (n=6, 9.2%).

The institutional surveys reported that 69.2% decided 
treatment modalities through regular head and neck con-
ferences, 10.8% held meetings if necessary, and 18.5% deci-
ded through interdepartmental patient referrals. Robotic 
surgery was available in 67.7% of the institutions, and most  
respondents (93.8%), except for one, performed radiothera-
py for head and neck tumors using the intensity-modulated  
radiotherapy technique. Data on the characteristics of the  
respondents are summarized in Table 1.

2. Summary of treatment patterns for each case
A survey of the first treatment was conducted for both 

HPV(+) and HPV(–) OPC cases. The selection of the first 

treatment for each case is presented in Fig. 2. For the respons-
es to HPV(+) case 1 (T2N0M0), 67.7% of the respondents  
selected surgery as the first treatment followed by defini-
tive concurrent chemoradiotherapy (CCRT) or radiotherapy 
alone. In the responses to the first treatment for resectable 
case 2 (HPV(+) T2N1M0 with multiple cervical lymph node 
metastases in the ipsilateral region), surgery was favored by 
53.9% and definitive CCRT by 39.8%. In the more advanced 
stage of case 3 (HPV(+) T2N3M0), CCRT was preferred by 
50.0% of the respondents, followed by induction chemother-
apy in 33.3% and surgery in 16.7%.

The results of the questionnaire for the primary treatment 
of HPV(–) OPC cases (cases 4 and 5) are shown in Fig. 2D 
and E. In the T2N1M0 HPV(–) OPC case (case 4), surgery 
was preferred by 64.5% of the respondents, and in case of 
multiple metastatic lymph nodes observed in the ipsilateral 
cervical lymph node (case 5, HPV(–) T2N2bM0), definitive 
CCRT was the most preferred, by 42.9% of the respondents.

3. Comparison of treatment modalities according to HPV 
status

For four scenarios, excluding case 1 without metastatic 
lymph nodes, a chi-square test was performed on the asso-
ciation between selection of treatment method and HPV sta-
tus. CCRT and induction chemotherapy was more frequently 
chosen for the HPV(+) cases than for the HPV(–) cases, and 
the difference was significant (p=0.010; odds ratio, 9.276) 
(Fig. 3).

4. Analysis of factors affecting the selection of treatment 
modalities

The difference in the treatment options selected accord-
ing to specialty was remarkable in each scenario. In Fig. 
2, the treatment methods selected by the different expert  

Fig. 3.  Graphs for the proportion of responses according to HPV status. CCRT, concurrent chemoradiotherapy; CTx, chemotherapy; HPV, 
human papillomavirus.
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Fig. 4.  Graphs for the proportion of responses according to nodal stage. CCRT, concurrent chemoradiotherapy; CTx, chemotherapy.
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Table 2.  Factors affecting the choice of treatment modalities in node-positive cases

Characteristic 
Surgerya) CCRTa)  Induction 

p-value
 (n=96) (n=88) chemotherapya) (n=39)

HPV status    
    Positive 37 (38.5) 49 (55.7) 25 (64.1) 0.010
    Negative 59 (61.5) 39 (44.3) 14 (35.9) 
Regional nodal metastasis   
    N1 65 (67.7) 35 (39.8) 7 (17.9) < 0.001
    N2-N3  31 (32.3) 53 (60.2) 32 (82.1) 
Department    
    Otolaryngology 29 (30.2) 11 (12.5) 13 (33.3) < 0.001
    Radiation oncology 37 (38.5) 67 (76.1) 16 (41.0) 
    Medical oncology 17 (17.7) 8 (9.1) 6 (15.4) 
    Multidisciplinary team 13 (13.5) 2 (2.3) 4 (10.3) 
Hospital beds    
    > 1,000 27 (28.1) 35 (39.8) 12 (30.8) 0.149
    > 500 and ≤ 1,000 57 (59.4) 52 (59.1) 24 (61.5) 
    > 300 and ≤ 500 8 (8.3) 1 (1.1) 3 (7.7) 
    N/A 4 (4.2) 0 ( 0 ( 
Robotic surgery availability   
    Available 63 (65.6) 59 (67.0) 31 (79.5) 0.280
    Not used 27 (28.1) 28 (31.8) 7 (17.9) 
    N/A 6 (6.3) 1 (1.1) 1 (2.6) 
Consultation meeting    
    Regular conference 71 (74.0) 61 (69.3) 27 (69.2) 0.781
    Meeting if necessary 8 (8.3) 10 (11.4) 5 (12.8) 
    Interdepartmental referral 13 (13.5) 17 (19.3) 7 (17.9) 
    N/A 4 (4.2) 0 ( 0 ( 
Values are presented as number (%). CCRT, concurrent chemoradiotherapy; HPV, human papillomavirus; N/A, not available. a)Respond-
ents who only selected one of treatment modalities were included.
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departments by case are shown as a graph. Among them, 
for case 2 (HPV(+) T2N1M0 with multiple cervical lymph 
node metastases in the ipsilateral region), inter-department 
variability clearly appeared. The head and neck surgeons 
and medical oncologists favored surgery (63.3% and 68.8%), 
whereas 54.3% of the radiation oncologists selected definitive 
CCRT (Fig. 2B). The difference in treatment policy between  
departments was statistically significant, with an odds ratio 
of 30.911 and a p-value less than 0.001. Table 2 summarizes 
the results of the treatment modalities and factors related to 
the scenarios and respondents.

A significant difference was found according to the stage 
of the metastatic lymph node (Fig. 4). Compared to that for 
the N1 stage, CCRT and induction chemotherapy were more 
frequently selected for advanced lymph node N2 or N3 cat-
egories. This difference was statistically significant (odds  
ratio, 31.437; p < 0.001).

The number of hospital beds, the availability of robotic 
surgery, and the status of the consultation meeting were 
analyzed to determine trends by scenario (Table 2). Graphs 

for the proportion of responses according to these factors 
are shown in S1 Fig. Number of hospital beds showed a 
difference in practice patterns. In institutions with a higher 
number of beds, a high proportion of respondents from  
institutions with more than 500 beds selected CCRT for both 
HPV(+) and HPV(–) cases compared to those from institu-
tions with less than 500 beds. Additionally, in case 3 (HPV(+) 
T2N3M0 with ipsilateral bulky upper and lower neck node 
metastases), a more advanced stage, approximately 50% 
of respondents from institutions with ≤ 500 beds selected  
induction chemotherapy; however, respondents from insti- 
tutions with > 500 beds more frequently selected CCRT  
(Fig. 5). Nevertheless, these factors did not show a statisti-
cally significant difference in treatment choice (> 1,000 vs.  
> 500 and ≤ 1,000 vs. > 300 and ≤ 500, p=0.149). When ana-
lyzed based on 500 beds, there were marginally significant 
differences (> 500 vs. ≤ 500, p=0.067). There was no signifi-
cant difference in the availability of robotic surgery and the 
status of the consultation meeting according to treatment  
options (p=0.280 and p=0.781, respectively).

Fig. 5.  Graphs for the proportion of responses according to hospital beds: T2N1M0 cases (A) and T2N2bM0 or T2N3M0 cases (B). CCRT, 
concurrent chemoradiotherapy; CTx, chemotherapy.
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5. Survey of chemotherapeutic regimen and schedule
The regimens and schedules of chemotherapeutic agents 

used in definitive CCRT were queried. Forty-four experts  
answered these questions, 41 of the respondents (93.2%) 
used cisplatin alone, and most of them used a weekly low-
dose dosing schedule.

Discussion

This study is meaningful as the first multidisciplinary sur-
vey study of OPC in Korea. The purpose of this study was 
to survey the current treatment patterns of OPC which may 
have disagreements interdisciplinary and suggest the need 
for evidence-based multidisciplinary consensus guidelines 
suitable for the Korean medical environment. We investi-
gated initial treatment selection limited to T2, according to N 
category where various treatment strategies can be selected.

The mainstay treatment for OPC includes surgery and 
definitive chemoradiation or radiation alone. Recently, the 
de-intensification of treatment according to HPV status was 
proposed [11]. However, the proposal was based on retro-
spective studies, and the study periods were generally short. 
Thus, the evidence is insufficiently powered to change the 
treatment paradigm [12,13]. The current OPC treatment 
guidelines are not quite different for HPV-negative and 
HPV-positive patients, even suggested treatment according 
to risk stratification in HPV(+) disease. The initial stages of 
T1-2 and N0-1 OPC are treated with resection of the primary 
tumor and neck dissection or definitive radiotherapy. The 
French Head and Neck Cancer Group (GORTEC) trial and a 
retrospective study of the National Cancer Database (NCDB) 
reported that definitive CCRT could be used as a treatment 
option in P16-negative N1 disease, and for advanced-stage 
OPC, curative CCRT was recommended because of the high 
morbidity risk due to trimodality treatment including adju-
vant CCRT after surgery [14,15]. In particular, for T4 or N3 
disease, definitive CCRT is definitely preferred. Therefore, 
treatments for HPV(+) OPC of stage T2N0-2 and HPV(–) 
OPC of stage T2N1-2, where options for both surgery and 
definitive CCRT are available, vary widely between individ-
uals and institutions. In addition, induction chemotherapy 
has been provided for indications based on RTOG 9111 in  
hypopharyngeal or laryngeal cancer as organ preservation 
aim, but the consensus in OPC is still insufficient to improve 
treatment outcomes [16]. This diversity in treatment guide-
lines has become a factor increasing the gap between experi-
enced experts and institutions, making it difficult to improve 
the quality of treatment for OPC.

The results of this study showed differences in treatment 
policy according to HPV status and extent of nodal stage. 

Clinical studies on the treatment method for HPV(+) OPC 
are currently being actively conducted. In definitive CCRT, 
cetuximab was inferior in overall survival and progression-
free survival (PFS) and had increased locoregional and dis-
tant failure rates compared to cisplatin in the phase III ran-
domized clinical studies RTOG 1016 and De-ESCALaTE, 
in which cetuximab was substituted for cisplatin [17,18]. 
In the NCT01530997 phase 2 study, patients with T0-3N0-
2c HPV(+) OPC with less than 10 PPY of smoking history 
were studied and the radiation dose and the dose of chemo-
therapeutic regimens in definitive CCRT were lowered; 86% 
showed pathologic complete response and relatively com-
parable locoregional control and overall survival [19]. In the 
phase 2 study NRG-HN002, CCRT and radiotherapy alone 
(60 Gy radiotherapy) were compared in T1-2N1-N2bM0 or 
T3N0-N2bM0 HPV(+) OPC patients with ≤ 10 PPY of smok-
ing history, and the 2-year PFS was 90.5% in the CCRT group 
and 87.6% in the radiotherapy alone group [20]. Other phase 
2 and 3 studies (NCT01855451, NCT03077243, NCT04106362, 
and NCT03822897) on the de-intensification of definitive 
CCRT are currently in progress.

The preferred treatment method for each specialty showed 
different trends. Head and neck surgeons responded that  
advanced surgical techniques could be used and various sur-
gical instruments have been developed, so surgical treatment 
was possible in OPC even at advanced stages [21]. However, 
radiation oncologists favored definitive CCRT, noting that it 
could achieve good tumor control while preserving organ 
function. These perspectives were also revealed by differ-
ences between departments in surveys of treatment methods 
for other cancers [22]. This debate is inevitable because each 
treatment has its pros and cons and will continue until the 
results of a large-scale clinical study show whether one treat-
ment is definitively superior in terms of the long-term out-
comes and toxicities. In our survey, depending on whether 
or not a consultative meeting was held, the treatment policy 
could be different. Therefore, the treatment policy should 
be determined through more multidisciplinary meetings in 
the future. In addition, it is necessary to establish a consen-
sus among societies to provide optimal therapy and reduce 
differences in each institution. A detailed questionnaire on  
radiation therapy was additionally conducted, and its analy-
sis will be published in another paper in the near future.

The reason why the treatment choice is different is due to 
concerns about complications. Definitive CCRT for OPC is 
associated with increased toxicity, such as long-term dyspha-
gia. A gastrostomy insertion rate of 24% at one year and 14% 
at 2 years after CCRT has been reported, and xerostomia is 
one of the leading causes associated with radiation-related 
complications [23]. On the other hand, the reduction of swal-
lowing function and fear of the sacrifice of functional and 
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aesthetic organs from surgery are the reasons for choosing 
induction chemotherapy or radiation therapy [24]. The rea-
son why there are so many debates in each specialty may 
be due to the different viewpoints of concern about these 
treatment-related complications.

The interesting point of this study is that induction chemo-
therapy was chosen as the first treatment in the cT2N3M0 
HPV(+), even in the National Comprehensive Cancer Net-
work (NCCN) guideline category 3 [25]. Nevertheless, it was 
analyzed that about half of surgeons and medical oncologists 
preferred induction chemotherapy in OPC with relatively 
high lymph node stage. Expected role of induction chemo-
therapy was for reduction of distant metastases as causes of 
treatment failure. From previous studies, the role of induc-
tion chemotherapy in the treatment of locally advanced OPC 
is still highly debated [26-28]. Taxane-based induction chem-
otherapy showed superior effects over non-taxane-based 
combinations in a randomized phase III trial [29,30]. How-
ever, induction chemotherapy followed by CCRT or surgery 
did not show any clinical advantage compared to CCRT or 
sequential surgery followed by CCRT. Therefore, induc-
tion chemotherapy should not be regularly treated in OPC  
patients. However, if the multidisciplinary team decided the 
case was difficult to perform surgery or chemoradiotherapy 
initially, such as bulky matted N3 disease or extensive prima-
ry tumor with adjacent structure invasion, induction chemo-
therapy followed by surgery or chemoradiotherapy might 
be a careful treatment option. And also, the potential role of 
induction chemotherapy as de-escalation regimen in HPV(+) 
OPC would be defined in the future.

There were several limitations to this survey study. First, 
there were insufficient questions on surgical techniques for 
OPC. Although the questions on treatment method selec-
tion were surveyed by stage, opinions on surgical techniques 
were not objectively surveyed, as the differences were likely 
to vary depending on the surgical environment and equip-
ment in the institution or the head and neck surgeon’s  
experience and perspectives. In addition, the treatment pol-
icy according to the N category was reflected, but questions 
according to the T category were insufficient. This is because, 
in general, surgery is recommended for T1, and induction 
chemotherapy or definitive CCRT is preferred for T3-4. Thus, 
the approaches are fairly consistent, so the scenario was lim-
ited to T2. However, there will be limitations in establishing 
an algorithm for the overall treatment of OPC.

The results of the expert questionnaire study reflected that 
the debate on the choice of treatment method was based on 
the perspective of the professional field and showed that 
this could be an obstacle to the preparation of clinical evi-
dence. The 2019 American Society of Clinical Oncology and 
2017 American Society for Radiation Oncology guidelines 

for OPC did not address the consensus of primary treat-
ment [9,10]. The NCCN guidelines also recommend various 
options as primary treatments for each stage, so there are 
no definite guidelines for each treatment method [25]. The 
prospects for the omission and de-escalation of adjuvant 
treatment in HPV(+) OPC patients will be discussed in the 
near future. In HPV(+) OPC, a good prognosis and a better  
response to radiation and chemotherapy may lead to changes 
in treatment options. We propose to plan a prospective study 
on the treatment strategies of OPC in the future, comparing 
treatment outcomes based on HPV status and stage.

In summary, the current survey of the clinical practice pat-
terns of OPC in Korea showed that surgery was preferred 
for lymph node-negative OPC, and as lymph node metas-
tasis progressed, CCRT tended to be preferred, and induc-
tion chemotherapy was also applied. A treatment consensus 
among multidisciplinary departments through active com-
munication in academic societies like the KSHNO is needed 
to provide optimal therapy and reduce differences at each 
institution.

We observed different treatment policies between HPV-
positive and HPV-negative patients in this survey. In addi-
tion, this survey will serve as the basis for creating a uni-
fied treatment guideline that takes into account differences 
in each hospital size or among experts. This will be the basis 
for treating OPC, considering both tumor control and com-
plications, and establishing a treatment protocol that can be 
delivered at a reasonable social cost.
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