
Purpose: Studies on de-escalation in radiation therapy (RT) for human papillomavirus-positive 
(HPV(+)) oropharyngeal cancer (OPC) are currently ongoing. This study investigated the current prac-
tice regarding the radiation dose and field in the treatment of HPV(+) OPC. 
Materials and Methods: The Korean Society for Head and Neck Oncology conducted a questionnaire 
on the primary treatment policy. Among them, for HPV(+) OPC scenarios, radiation oncologists were 
questioned regarding the field and dose of RT. 
Results: Forty-two radiation oncologists responded to the survey. In definitive concurrent chemora-
diotherapy (CCRT) treatment for stage T2N1M0 OPC, most respondents prescribed a dose of >60 Gy 
to the primary tonsil and involved ipsilateral lymph nodes. However, eight of the respondents pre-
scribed a relatively low dose of ≤54 Gy. For stage T2N1M0 OPC, postoperative adjuvant RT was pre-
scribed by eight and nine respondents with a lower dose of ≤50 Gy for the ipsilateral tonsil and in-
volved neck, respectively. In definitive CCRT in complete remission after induction chemotherapy for 
initial stage T2N3M0 OPC, de-escalation of the tonsil and involved neck were performed by eight and 
seven respondents, respectively. Regarding whether de-escalation is applied in radiotherapy for 
HPV(+) OPC, 27 (64.3%) did not do it at present, and 15 (35.7%) were doing or considering it. 
Conclusion: The field and dose of prescribed treatment varied between institutions in Korea. Among 
them, dose de-escalation of RT in HPV(+) OPC was observed in approximately 20% of the respon-
dents. Consensus guidelines will be set in the near future after the completion of ongoing prospective 
trials.  
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Introduction 

Head and neck cancer (HNC) is the 6th most common cancer 

worldwide and is known to be associated with smoking and heavy 

alcohol consumption [1]. Recently, human papillomavirus (HPV) in-

fection has been identified as an independent causative factor in 

the development of HNC, and HPV-related “HPV(+)” HNC is known 

to have a different course compared with HPV-unrelated “HPV(–)” 
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HNC [2,3]. The incidence of HPV(+) oropharyngeal cancer (OPC) has 

been increasing since the 1990s, from 40.5% before 2000 to 

72.2% after 2000 [4,5]. HPV(+) OPC exhibits a pandemic-like 

worldwide distribution, and a good overall survival (OS) compared 

with HPV(–) OPC has been reported in several previous prospective 

studies and meta-analyses [6-12]. 

HPV(+) OPC shows a high response rate to radiation therapy (RT) 

and chemotherapy and has a good prognosis, therefore, many 

studies on the de-escalation of treatment are ongoing [13-15]. 

However, the paradigm for treatment has not yet changed, and the 

results of these studies are also controversial. There are needs to 

know current clinical practice before the results of ongoing pro-

spective trials provide clear evidence. The purpose of this study was 

to investigate the current practice regarding the radiation dose and 

field in the treatment of HPV(+) OPC. 

Materials and Methods 

Head and neck oncology experts at the Korean Society for Head 

and Neck Oncology (KSHNO) were surveyed from July to August 

2019. Five scenarios for OPC treatment were developed, and the 

subcommittee on Oropharyngeal Cancer Treatment Guidelines of 

the KSHNO conducted a questionnaire on primary treatment policy 

[16]. Radiation oncologists were further investigated regarding the 

field and dose of RT prescribed in the case of definitive and adju-

vant RT, and definitive concurrent chemoradiotherapy (CCRT) in ra-

diologic complete remission after induction chemotherapy (IC). The 

questionnaire was sent via e-mail twice, and the results were col-

lected and analyzed in October 2019. 

The scenario for definitive CCRT was the case of a 52-year-old 

female non-smoker who was diagnosed with stage T2N1M0 

HPV(+) right tonsillar squamous cell carcinoma (SCC) without base 

of tongue invasion and with right II–III cervical lymph node (LN) 

metastasis (Fig. 1A). As the second question in the same scenario, it 

was assumed that surgical resection of the right tonsil with neck 

dissection (right modified radical neck dissection and left selective 

neck dissection) was performed, and adjuvant RT was planned in 

an intermediate-risk group with no adverse features other than 

two metastatic LNs. 

The third scenario was of a 69-year-old non-smoker who was 

diagnosed with stage T2N3M0 HPV(+) left tonsillar SCC with me-

tastasis to the ipsilateral upper, middle, and lower internal jugular 

chain (Fig. 1B). This patient received two cycles of IC comprising 

docetaxel, cisplatin, and 5-fluorouracil, and follow-up imaging 

showed clinically complete remission after neoadjuvant treatment 

(ycCR) (Fig. 1C). The radiation field and dose in definitive CCRT in 

this case were investigated. 

Each respondent was asked whether de-escalation of the field or 

dose of RT was performed in the current clinical treatment of 

HPV(+) OPC. In addition, a detailed analysis was conducted to in-

vestigate how to reduce the radiation dose and field in each sce-

nario. Statistical analyses were performed using SPSS version 24 

(IBM, Armonk, NY, USA). This study was a survey study, not a study 

on human subjects; therefore, it is not applicable in terms of ethi-

cal considerations.  

Results  

1. Surveyed population 
Radiation oncologists from 42 institutions responded to the ques-

tionnaire. The response rate was 56% (42/75 institutions). The dis-

tribution of respondents was 13 (86.7%) of 15 institutions with 

>1,000 beds, 28 (48.3%) of 58 with 500–1,000 beds, and one 

(50%) of two institutions with <500 beds. The characteristics of 

the 42 respondents are summarized in Table 1. 

2. Definitive CCRT in T2N1M0 
The response regarding the radiation field for definitive CCRT in right 

Fig. 1. Imaging studies of (A) the T2N1M0 right tonsillar cancer case 
and (B) initial T2N3M0 left tonsillar cancer case and (C) radiologic 
response after induction chemotherapy.
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tonsil SCC with right II–III cervical LN metastasis is shown in Fig. 2A. 

All respondents indicated that they included the ipsilateral tonsil and 

involved cervical LN chain in the irradiated field, and 11 (26.2%) also 

included the contralateral tonsil. The lower cervical LN chain was 

also included in the RT field by all respondents, and 29 (69.0%) said 

that the contralateral cervical LN chain was also included. 

The radiation treatment dose varied between respondents (Fig. 

2B). Most prescribed 70 Gy and 60 Gy to the primary lesion and 

entire tonsillar fossa, respectively. In addition, 60 Gy for high-risk 

cervical LN chains and 50–54 Gy for low-risk chains were pre-

scribed. Eight respondents prescribed tonsil and involved neck irra-

diation with ≤54 Gy, which is lower than the conventional dose to 

high-risk areas (Fig. 2C, 2D). Cisplatin was administered as a con-

current chemotherapeutic agent and prescribed on a weekly sched-

ule by 32 or triweekly by 10 respondents. 

3. Adjuvant RT in pT2N1M0 disease 
The extent and dose of adjuvant RT are summarized in Fig. 3A and 

3B in an intermediate-risk case of stage pT2N1M0 disease with two 

cervical LN metastases (3–6 cm at their largest) after wide excision 

and neck dissection. There were no other adverse factors such as 

lymphovascular or perineural invasion, extranodal extension, or pos-

itive resection margins. Forty respondents (95.3%) stated they in-

cluded the tonsillar fossa, and seven (16.7%) stated that they in-

cluded the contralateral fossa in the RT field. The low-risk cervical 

LN chain was irradiated in 39 respondents (92.9%) on the ipsilateral 

side and 19 respondents (45.2%) on the contralateral side. 

In the questionnaire regarding RT dose, the most frequently pre-

scribed dose to the primary site and high-risk cervical LN chain was 

60 Gy; further, the dose to the low-risk cervical LN chain was di-

versely distributed, and the most frequently prescribed dose was 

50–54 Gy (Fig. 3B). For postoperative RT, there were respondents 

who prescribed doses ≤50 Gy with reference to ongoing clinical 

trials, ECOG-3311 (NCT01898494) and PATHOS (NCT02215265), 

associated with the de-escalation of the RT dose [17,18]. The 

de-escalated sites included the primary postoperative bed for four 

respondents, tonsillar fossa for eight respondents, and high-risk 

cervical LN chain for nine respondents. Fig. 3C–3E shows the distri-

bution of the prescribed dose to the primary postoperative bed, 

tonsillar fossa, and ipsilateral involved neck chain, and de-escala-

tion in each subsite. 

4. Definitive CCRT in ycCR after IC (initial stage T2N3M0) 
The RT field and dose distribution prescribed by the respondents for 

definitive CCRT in ycCR in intermediate-risk cases are outlined in 

Fig. 4A and 4B. After IC, RT was delivered to the primary site and 

involved neck in all respondents, although complete remission was 

achieved in the follow-up imaging (Fig. 4A). The contralateral LNs 

tended to be included in the irradiation field with little de-escala-

tion. The most commonly prescribed dose was 70 Gy for the prima-

ry lesion site before IC and 60 Gy for the tonsillar fossa and in-

volved neck chain (Fig. 4B). Eight and seven respondents prescribed 

≤54 Gy in high-risk sites in the tonsillar fossa and in the involved 

neck chain, respectively (Fig. 4C, 4D). The criterion of 54 Gy was set 

as the dose attempted by E1308 [19], a clinical study on the de-es-

calation of RT dose in definitive CCRT in ycCR.  

5. Survey on considerations for de-escalation  
Forty-two radiation oncologists were asked whether de-escalation 

was performed with respect to the field or dose during RT in pa-

tients with HPV(+) OPC. As a result, 27 respondents (64.3%) did 

not currently do so, and 15 (35.7%) did or were considering de-es-

calation. 

Table 1. Characteristics of respondents (n = 42)

Characteristic Number (%)
Board certification (yr)
  <5 5 (11.9)
  ≥5 and <10 11 (26.2)
  ≥10 and <20 11 (26.2)
  ≥20 15 (35.7)
Average annual patients
  <50 35 (83.3)
  ≥50 and <100 6 (14.3)
  ≥100 1 (2.4)
Hospital beds
  ≥1,000 15 (35.7)
  ≥500 and <1,000 26 (61.9)
  ≥300 and 500 1 (2.4)
Consultation
  Regular conference 25 (59.5)
  Meeting if necessary 5 (11.9)
  Interdepartmental referral 12 (28.6)
Robotic surgery
  Available 27 (64.3)
  Not used 15 (35.7)
RT technique
  Static IMRT 6 (14.3)
  VMAT 11 (26.2)
  Tomotherapy 8 (19.0)
  ≥2 techniques 17 (40.5)
Concurrent cisplatin schedule
  Weekly 32 (76.2)
  Tri-weekly 10 (23.8)

RT, radiotherapy; IMRT, intensity-modulated radiotherapy; VMAT, volu-
metric-modulated arc therapy.
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Fig. 2. Distribution of RT field (A) and prescribed doses according to the irradiated subsites shown in boxplot (B) and bar-graphs (C, D) for de-
finitive CCRT in T2N1M0 disease. Yellow-colored bar in (C, D) represents lower doses ≤54 Gy, which is lower than the conventional dose to 
high-risk areas. RT, radiotherapy; CCRT, concurrent chemoradiotherapy.
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Fig. 3. Distribution of RT field (A) and prescribed doses according to the irradiated subsites shown in boxplot (B) and bar-graphs (C–E) in adju-
vant RT for T2N1M0 disease. Yellow-colored bar in (C–E) represents lower doses ≤50 Gy with reference to ongoing clinical trials, ECOG-3311 
(NCT01898494) and PATHOS (NCT02215265), associated with the de-escalation of the RT dose. (C, E) Two respondents answered they omitted 
primary postoperative bed and tonsillar fossa in radiation field. RT, radiotherapy.
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Fig. 4. Distribution of RT field (A) and prescribed doses according to the irradiated subsites shown in boxplot (B) and bar-graphs (C, D) in defin-
itive CCRT in ycCR for initial stage T2N3M0 disease. Yellow-colored bar in (C, D) represents lower doses ≤54 Gy. The criterion of 54 Gy was set 
as the dose attempted by E1308, a clinical study on the de-escalation of RT dose in definitive CCRT in ycCR. RT, radiotherapy; CCRT, concurrent 
chemoradiotherapy; ycCR, clinically complete remission after neoadjuvant treatment.

Contralateral neck (n=42)
· Include 35 (83.3%)
· Exclude 7 (16.7%)

Tonsillar fossa (n=42)
· Ipsilateral 31 (73.8%)
· Both 11 (26.2%)

Ipsilateral neck (n=42)
· Involved chain 42 (100%)

Ipsilateral neck (n=42)
· Non-involved chain 41 

(97.6%)

75

65

55

45

35

25

Pr
es

cr
ib

ed
 d

os
e 

(G
y)

Site

25%–75%
Range within 1.5 interquartile range
Median line
Outliers

Primary 
site

Tonsillar 
fossa

Ipsilateral 
involved 

neck

Ipsilateral 
noninvolved 

neck

Contralateral 
neck

75
70
65
60
55
50
45
40
35
30
25

75
70
65
60
55
50
45
40
35
30
25

1

1

5

5

3

3

7

7

9

9

11

11

13

13

15

15

19

19

23

23

17

17

21

21

25

25

27

27

29

29

33

33

31

31

35

35

37

37

39

39

41

41

Pr
es

cr
ib

ed
 d

os
e 

(G
y)

Pr
es

cr
ib

ed
 d

os
e 

(G
y)

Respondents number (n=42)

Respondents number (n=42)

Ipsilateral involved neck

Tonsillar fossa

54 Gy

54 Gy

A

B

C

D

179https://doi.org/10.3857/roj.2021.00556

Survey of RT in HPV-related oropharyngeal cancer



Discussion and Conclusion 

The incidence of HPV(+) OPC has rapidly increased in recent years 

[20,21]. Several investigators recognized and actually reported that 

more favorable locoregional control and OS outcomes were achiev-

able among patients with HPV(+) OPC treated with contemporary 

standard treatment approaches than among patients with HPV(–) 

OPC [9,21]. This has led to controversy among many head and neck 

oncologists as to whether the intensity of the traditional standard 

treatment is optimal for HPV(+) patients, which has introduced the 

concept of “treatment de-escalation.” Several attempts have been 

made to de-escalate treatment for HPV(+) OPC to preserve normal 

functional status and to maintain quality of life without compro-

mising clinical outcomes [21]. 

The 8th edition of the American Joint Committee on Cancer stag-

ing system for HPV(+) OPC has designated lower stages than the 

same stage for HPV(–) OPC, unlike previous editions. These changes 

were due to the perception that the prognosis of patients with 

HPV(+) OPC was more favorable, although it appears to have had lit-

tle effect on changing the treatment modality and/or its intensity. 

The treatment guideline by the National Comprehensive Cancer Net-

work, however, still recommends high-dose CCRT for HPV(+) OPC 

patients with locoregionally advanced disease extent [22]. 

This questionnaire study showed interesting results regarding 

changes in RT protocols for HPV(+) OPC. Various studies have at-

tempted to reduce the RT dose depending on the response, to omit 

chemotherapy or to replace it with immunotherapy or targeted 

therapy, and to sequentially administer chemoradiation instead of 

concurrently [23,24]. However, a treatment policy for RT in HPV(+) 

OPC has not yet been established. The most recently published Eu-

ropean guidelines recommend the same treatment as that for 

HPV(–) OPC [25]. 

This study aimed to investigate current opinions regarding RT in 

a definitive and adjuvant setting and to assess the practical con-

siderations of de-escalation in HPV(+) OPC. This is because many 

head and neck oncologists were asked questions regarding whether 

the intensity of the traditional standard treatment had been either 

optimal or stronger than necessary for patients with HPV(+) OPC. 

This questionnaire will help develop the framework of a consensus 

for suitable radiotherapy. It is important to examine current clinical 

practice before the results of ongoing prospective trials provide 

clear evidence. 

We demonstrated reported and ongoing trials associated with 

the radiation field and dose in four paradigms: (1) de-escalation of 

chemotherapy in definitive CCRT, (2) de-escalation of the RT field 

and dose in definitive CCRT, (3) de-escalation of the RT field and 

dose in adjuvant RT after transoral surgery (TORS), and (4) omission 

or de-escalation of RT in complete remission after IC for locally ad-

vanced stage. 

In the current questionnaire regarding definitive CCRT, approxi-

mately 20% of respondents prescribed radiation dose reduction in 

the primary tonsillar fossa and high-risk cervical LN chains in 

HPV(+) OPC; however, there was no tendency to reduce the radia-

tion field. De-escalation in the treatment of gross tumors would be 

risk for tumor control and survival. For this reason, there have been 

few studies on de-escalation of the radiation field and dose in a 

definitive setting. Instead of RT, there have been completed and 

ongoing trials on de-escalation of chemotherapy in definitive CCRT 

according to risk stratification. These studies can be divided into 

two research designs: those that do not use chemotherapy and 

treat with radiotherapy alone, and those that replace chemothera-

peutic agents with immunotherapy. In a phase II randomized clini-

cal study (NRG-HN002) of the omission of chemotherapy, it was 

reported that the 2-year progression-free survival (PFS) rate was 

87.6% (p =  0.2284) in the radiotherapy alone group, which did not 

meet the 2-year PFS acceptability criteria [26]. In a phase III study 

of immunotherapy instead of chemotherapeutic drugs in definitive 

CCRT (RTOG-1016, De-ESCALaTE), cetuximab as immunotherapy 

led to inferior OS and PFS compared with those with cisplatin 

[23,24]. The TROG 12.01 (NCT01855451) phase III randomized trial 

has been conducted using a similar study design to the above men-

tioned RTOG-1016 and De-ESCALaTE studies, and the results will 

be released soon. 

Rather than omitting chemotherapy or replacing it with immu-

notherapy, there are ongoing phase II trials to reduce the radiation 

dose from 70 Gy to 60 Gy according to risk stratification in CCRT 

(NCT03077243) or reduction of the irradiated volume of the elec-

tive nodal chain (EVADER, NCT03822897). More studies are needed 

to determine suitable changes in the treatment for definitive CCRT. 

For de-escalation of chemotherapy in definitive CCRT, analysis was 

previously performed in a pattern of care study conducted by KSH-

NO [16], and there were no responders who substitute chemoag-

ents, and there were some responders who omitted chemotherapy 

in early cancer. 

De-escalation of adjuvant treatment after surgery is being dis-

cussed more frequently, and many studies are being conducted to 

evaluate the association between survival and de-escalation. In the 

AVOID phase II study [27], RT was performed only on the neck, ex-

cluding the primary lesion, in patients with no pathological adverse 

factors after TORS and neck dissection, and the results showed that 

the 2-year local control rate was 98.3% and the PFS rate was 

96.2%. During the median follow-up period of 2.4 years, none of 

the patients required a feeding tube associated with RT. A similar 

phase II study (NCT03729518) is in progress where RT avoiding the 
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primary site was provided after TORS primary site resection and ip-

silateral neck dissection for locally advanced HPV(+) OPC. 

There are clinical studies of radiation dose reduction for adjuvant 

treatment after surgery in which results have been reported or on-

going. In MC1273 phase II study [28], radiation doses of 30 Gy and 

36 Gy were prescribed according to risk stratification, and survival 

analysis after adjuvant CCRT was performed. The 2-year OS and 

PFS were 98.7% and 91.1%, respectively, and a low risk of toxicity 

was reported. In an ongoing phase III clinical study (DART-HPV, 

NCT02908477), RT (30 Gy) with docetaxel and radiotherapy alone 

(60 Gy) were randomly assigned to patients with intermediate risk 

according to risk stratification. 

Although relatively good local control rates were reported in the 

AVOID phase II study [27], there were no respondents who per-

formed radiotherapy alone in the neck except at the primary site in 

the current survey. In this survey, two respondents excluded the 

primary site from the radiation field. Most respondents did not pre-

scribe a very low dose of 30–36 Gy, as in the MC1273 study [28]. 

However, attempts to slightly reduce the dose from 60 Gy to 50 Gy 

in patients at intermediate risk according to risk stratification, such 

as in the ongoing ECOG-3311 and PATHOS trials, were observed in 

approximately 20% of respondents [18]. 

The role of IC in locally advanced HNC is not recommended, and 

previous studies have reported relatively low evidence of improved 

survival [29-33]. However, the benefit of IC has been expected to 

reduce distant metastasis and organ preservation in real-world 

practice. There have been several studies on the de-escalation of 

RT after IC, and PFS and toxicity were evaluated for 2-years after 

lowering the radiation dose according to the degree of response or 

risk stratification. In the phase II single-arm E1308 trial [19], IC 

(cisplatin, paclitaxel, and cetuximab) followed by RT (54 Gy) with 

cetuximab in ycCR was performed, and a 2-year PFS of 80% and 

OS of 94% were reported. In patients treated with reduced doses, 

it was found that swallowing and feeding-related toxicity were 

relatively low. In the Quarterback phase II study [34], CCRT was 

performed by reducing the dose of 56 Gy by 2:1 randomization af-

ter IC with docetaxel, cisplatin, and 5-fluorouracil, and the 3-year 

PFS and OS results were similar to those of the standard dose 

group. Currently, the Quarterback 2b study, a study in which CCRT 

was performed with RT at a dose of 56 Gy versus a standard dose 

according to the response to IC, is ongoing. 

In the OPTIMA phase II study [35], CCRT of 45, 50, or 75 Gy of 

radiation with paclitaxel, 5-fluorouracil, and hydroxyurea was pro-

vided according to risk stratification after nab-paclitaxel and car-

boplatin chemotherapy; the 2-year PFS rates were 95% and 94% 

in low-risk and high-risk patients, respectively. The incidence of 

mucositis and need for a gastrostomy tube were significantly lower 

in the low-dose group than in the high-dose group. The OPTIMA-II 

phase II study is now in progress, adding nivolumab as an induction 

chemotherapeutic agent and administering cisplatin as the CCRT 

regimen. In the current study, 18% of respondents prescribed a ra-

diation dose of ≤54 Gy to the high-risk neck chain. Although a 

large-volume phase III study remains necessary, the reduction of 

radiation dose to 54–56 Gy has shown reduced toxicity with no re-

duction in 2-year PFS in phase II studies. 

In conclusion, in a survey of radiation oncologists for head and 

neck tumors in Korea, most of HPV(+) OPC treatments were per-

formed according to the guidelines for HPV(–) OPC treatments with 

respect to the radiation field and dose. However, the tendency to 

de-escalate treatment was found in approximately 18%–20% of 

the respondents. It is necessary to establish a consensus on the ra-

diation field and dose through multidisciplinary conferences. When 

de-escalation is attempted in specific patients, clinical trial enroll-

ment is actively recommended before the evidence-based results of 

the abovementioned ongoing clinical studies become available. 
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