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ORIGINAL ARTICLE
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ABSTRACT
Background: The base of tongue squamous cell carcinoma (BOTSCC) is mainly an HPV-related tumor.
Radiotherapy (EBRT) ± concomitant chemotherapy (CT) is the backbone of the curatively intended
treatment, with brachytherapy (BT) boost as an option. With four different treatment strategies in
Sweden, a retrospective study based on the population-based Swedish Head and Neck Cancer
Register (SweHNCR) was initiated.
Material and methods: Data on tumors, treatment and outcomes in patients with BOTSCC treated
between 2008 and 2014 were validated through medical records and updated as needed. Data on
p16 status were updated or completed with immunohistochemical analysis of archived tumor material.
Tumors were reclassified according to the UICC 8th edition.
Results: Treatment was EBRT, EBRTþCT, EBRTþ BT or EBRTþCTþBT in 151, 145, 82 and 167 patients
respectively (n¼ 545). A p16 analysis was available in 414 cases; 338 were p16þ and 76 p16�. 5-year
overall survival (OS) was 68% (95% CI: 64–72%), with76% and 37% for p16þ patients and p16�
patients, respectively. An increase in OS was found with the addition of CT to EBRT for patients with
p16þ tumors, stages II–III, but for patients with tumor stage I, p16þ (UICC 8) none of the treatment
strategies was superior to EBRT alone.
Conclusion: In the present retrospective population-based study of BOTSCC brachytherapy was found
to be of no beneficial value in curatively intended treatment. An increase in survival was found for
EBRTþCT compared to EBRT alone in patients with advanced cases, stages II and III (UICC 8), but
none of the regimes was significantly superior to EBRT as a single treatment modality for stage I (UICC
8), provided there was p16 positivity in the tumor. In the small group of patients with p16� tumors, a
poorer prognosis was found, but the small sample size did not allow any comparisons between differ-
ent treatment strategies.
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Introduction

An increase in the incidence of oropharyngeal squamous cell
carcinoma (OPSCC) has been seen during the past decades,
with a shift to patients of lower age and with less abuse of
tobacco and alcohol than seen earlier in this subsite of HNSCC.
This rise is attributed to patients with HPV (Human Papilloma

Virus) positive tumors [1]. Patients with HPV-positive tumors
have been found to have better overall survival than patients
with HPV-negative tumors, among which the majority of
tobacco and alcohol users are found [2].

The prognostic strength of the TNM staging classification
in the UICC 7th edition (UICC 7) to discriminate for survival
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between patients with tumor stages I–IV was found to be
poor, without any statistically significant difference in 5-year
survival between stages I–III and stage IV [3,4]. The superior
outcome for patients with p16 positive (p16þ) tumors, the
accepted surrogate marker for HPV positivity, compared to
patients with p16 negative (p16�) tumors, warranted an
adjustment of the TNM classification system in the UICC 8th
edition (UICC 8), adding information on tumor biology with
p16 status of the tumor [5]. The consequence of using UICC
8 is a lower tumor stage for patients with p16þ tumors com-
pared to patients with p16� tumors, albeit the same local
tumor spread [4,6].

In Sweden, OPSCC is the second most common cancer
among the head and neck carcinomas [7]. The major subsite
is the tonsillar region, followed by the base of tongue
(BOTSCC) and, less often, other oropharyngeal subsites.
There are arguments for single- or combination-modality
therapies in the curatively intended treatment of BOTSCC,
namely for radical radiotherapy (EBRT) with or without the
addition of concomitant chemotherapy (CT) and with or
without the addition of a brachytherapy boost (BT).

The benefit and incremental value of adding treatment
modalities need to be examined, taking into account the risk
of adding toxicity, both acute and late side-effects, as well as
the utilization of healthcare resources.

Since 2008 all head and neck cancer cases in Sweden
have been reported to the Swedish Head and Neck Cancer
Register (SweHNCR), along with treatment data, treatment
results, recurrences and survival [7]. Concordance with the
compulsory cancer reports to the National Cancer Register of
the National Board of Health and Welfare is more than 99%.

Four different treatment strategies could be identified
during the study period, with distinct geographical distribu-
tions associated with institutional traditions within the six
Swedish healthcare regions, each with populations ranging
from 0.9 to 2.4 million inhabitants, based on the Swedish
population in 2020. Broadly described, treatments differed
with respect to the addition of BT and/or CT. No prospective
randomized trials have been published to elucidate solid
treatment guidelines regarding the composition of treatment
of patients with BOTSCC. It was considered important, there-
fore, to examine differences in treatment and to compare
outcomes for patients with BOTSCC in an effort to layout
common national guidelines.

In addition, there was a need to analyze outcome data
according to the HPV status of the tumors, assessed with the
surrogate marker p16.

Our data is reported according to the STROBE reporting
guidelines for observational studies within the EQUATOR net-
work (https://www.equator-network.org/reporting-guide-
lines/strobe)

Aim

The aim of this study was to analyze outcomes for patients
with BOTSCC who have undergone curatively intended treat-
ment, specifically with respect to treatment strategy and p16
status of the tumors.

Material and methods

Patients

All patients with previously untreated base of tongue squa-
mous cell carcinomas from 2008 to 2014 (ICD-10: C0.1,
C02.4) were identified through the SweHNCR (n¼ 589).
Thirty-eight of these were treated with palliative intent. Only
patients accepted for curatively intended treatment were
included in this study leaving a total of 551 patients.
However, in six patients full treatment was, for different rea-
sons, not given and thus 545 patients were eligible for evalu-
ation of outcome: 408 males, 137 females (Table 1). All
patient records were reviewed and validated against data in
the SweHNCR, with missing or incorrectly entered data com-
pleted and corrected as needed.

p16 analysis

Out of 545 tumors, p16 status was reported in 191cases.
After inquiries were sent to the local pathology departments
for analysis of the archived tumor specimens, an additional

Table 1. Squamous cell carcinomas of the base of tongue (n¼ 545).

EBRT
151 (28%)

EBRTþ CT
145 (27%)

EBRTþ BT
82 (15%)

EBRTþ BTþ CT
167 (31%)

Total
545 (100%)

Neck dissection 34 (23%) 24 (17%) 51 (62%) 23 (14%) 132 (24%)
Male 117 (77%) 114 (79%) 58 (71%) 119 (71%) 408 (75%)
Female 34 (23%) 31 (22%) 24 (29%) 48 (29%) 137 (25%)
Age (median) 65.1 62.8 64.1 61.5 63.1
WHO 0 108 (71%) 108 (75%) 67 (82%) 129 (77%) 412 (76%)
WHO 1 13 (9%) 23 (16%) 8 (10%) 17 (10%) 61 (11%)
WHO 2 6 (4%) 4 (3%) 2 (2%) 6 (4%) 18 (3%)
WHO 3 2 (1%) 1 (1%) 0 1 (1%) 4 (1%)
WHO 4 1 (1%) 0 0 0 1 (0%)
Missing 21 (14%) 9 (6%) 5 (6%) 14 (8%) 49 (9%)
Smoker

Never 40 (26%) 30 (37%) 48 (33%) 52 (31%) 170 (31%)
Former 52 (34%) 26 (32%) 36 (25%) 65 (39%) 179 (33%)
Yes 43 (28%) 19 (23%) 38 (26%) 41 (25%) 141 (26%)
Missing 16 (11%) 7 (9%) 23 (16%) 9 (5%) 55 (10%)

UICC 7
Stage I 6 (4%) 1 (1%) 6 (7%) 1 (1%) 14 (3%)
Stage II 26 (17%) 4 (3%) 14 (17%) 3 (2%) 47 (9%)
Stage III 21 (14%) 13 (9%) 15 (18%) 20 (12%) 69 (13%)
Stage IV 98 (65%) 127 (88%) 47 (57%) 143 (86%) 415 (76%)

T1 43 (28%) 40 (28%) 21 (26%) 44 (26%) 150 (27%)
T2 65 (43%) 41 (28%) 39 (48%) 51 (31%) 198 (36%)
T3 14 (9%) 10 (7%) 16 (20%) 28 (17%) 69 (13%)
T4 29 (19%) 54 (37%) 6 (7%) 44 (26%) 134 (24%)
N0 42 (28%) 12 (8%) 25 (30%) 22 (13%) 101 (19%)
N1 24 (16%) 16 (11%) 14 (17%) 16 (10%) 70 (13%)
N2 82 (54%) 104 (72%) 42 (51%) 122 (73%) 350 (64%)
N3 3 (2%) 13 (9%) 1 (1%) 7 (4%) 24 (4%)
p16þ 104 (69%) 89 (61%) 36 (44%) 109 (65%) 338 (62%)
p16� 27 (18%) 18 (12%) 9 (11%) 22 (13%) 76 (14%)
P16? 20 (13%) 38 (26%) 37 (45%) 36 (22%) 131 (24%)
UICC 7, p16�

Stage I 0 0 3 (33%) 1 (5%) 4 (5%)
Stage II 6 (22%) 1 (6%) 3 (33%) 1 (5%) 11 (14%)
Stage III 4 (15%) 2 (11%) 1 (11%) 5 (23%) 12 (16%)
Stage IV 17 (63%) 15 (83%) 2 (22%) 15 (68%) 49 (64%)

UICC 8, p16þ
Stage I 71 (68%) 45 (51%) 23 (64%) 56 (51%) 195 (58%)
Stage II 16 (15%) 13 (15%) 10 (28%) 22 (20%) 61 (18%)
Stage III 17 (16%) 31 (35%) 3 (8%) 31 (28%) 82 (24%)

EBRT: External Beam Radiotherapy; EBRTþ CT: External Beam Radiotherapyþ
Chemotherapy; EBRTþ BT: External Beam Radiotherapyþ Brachytherapy;
EBRTþ BTþ CT: External Beam Radiotherapyþ Brachytherapyþ Concomitant
Chemotherapy.
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223 tumors could be analyzed. The remaining 131 specimens
had insufficient tumor material left, and their status was
accounted for as ‘p16?’.

To assess the p16 status of tumors, immunohistochemistry
was performed at the discretion of each department of path-
ology on paraffin-embedded, formalin-fixated tumor material
using conventional IHC methods. Staining was regarded as
positive (p16þ) when >70% of the tumor cells were strongly
positively stained for p16.

TNM

All cases were originally classified according to UICC 7 [3] as
part of the routine workup during the study period.
Retrospectively a reclassification of the p16þ cases in con-
cordance with UICC 8 was performed [5]. The main outcome
of this is a downstaging of N-status, as UICC 7 N1-2b turns
into N1, UICC 7 N2c changes to N2, while UICC 7 N3 remains
N3. For T the reclassification results in the merge of UICC
T4a-b into T4. Following this, and the changes in UICC 8 of
the distribution of T and N in p16þ oropharyngeal cancers, a
downstaging in the clinical tumor stage is evident. In the
few patients with p16� tumors a reclassification was not
possible, as it is based upon the presence of extra-nodal
invasion or not, a feature not possible to correctly assess
retrospectively.

Treatment

Patients were treated according to existing local guidelines
in the six healthcare regions with any one of four regimens:
external radiotherapy only (EBRT) n¼ 151; EBRTþ chemother-
apy (concomitant chemotherapy with or without induction
chemotherapy), (EBRTþCT) n¼ 145; EBRTþbrachytherapy
(EBRTþ BT) n¼ 82; and EBRTþbrachytherapyþCT (concomi-
tant chemotherapy with or without induction chemotherapy)
(EBRTþ BTþCT) n¼ 167. Neck dissections performed within
6months from the end of radiotherapy were regarded as a
part of the primary curatively intended treatment. A total of
132 patients went through a modified radical neck dissec-
tion, mainly due to remaining palpable nodes after the pri-
mary treatment or to local treatment strategies (see next
under Section ‘Brachytherapy’).

The treatment strategies in relation to stages according to
UICC 7 and UICC 8 are shown in Table 1.

External beam radiotherapy

All radiotherapy was administered with Intensity Modulated
Radiotherapy (IMRT) or Volumetric Arc Therapy (VMAT) The
radiotherapy was mainly conventionally fractionated, with
2Gy per fraction given once a day, 5 days a week. In those
patients for which BT was not included, EBRT was given with
a radical dose of approximately 68Gy. In the majority of
cases, namely 87%, the patients received between 66
and 70Gy.

Brachytherapy

Brachytherapy was given with Pulsed Dose Rate (PDR) in
three centers in three different healthcare regions. There
were two discernable regimes for brachytherapy. The first
regime used lower doses, between 8 and12Gy, and conven-
tionally fractionated external radiotherapy to a total dose of
approximately 68Gy. In the triplet combination, EBRTþ BTþ
CT, the same brachytherapy treatment patterns were used.

The second brachytherapy regime used a higher brachy-
therapy dose of 35Gy given in combination with accelerated
fractionation of EBRT at 1.7 Gy twice daily to a total dose of
40.8 Gy. As a consequence of this low dose of EBRT, close to
all node-positive patients (n¼ 57) underwent neck dissection
(n¼ 51), resulting in a neck dissection rate of 89% for this
group, which explains the total 62% neck dissection rate in
the EBRTþ BT group (Table 1).

Medical therapy

When anti-tumoral medical therapy was given, it was either
with chemotherapy or with cetuximab. Chemotherapy was
either given prior to EBRT± BT as induction CT or concomi-
tantly with EBRT, or both. Induction CT was given as a platin-
based combination regime in 2–3 cycles prior to EBRT.
Concomitant CT was delivered once weekly, either as a total
cisplatin dose of 50mg or 40mg/m2 with a maximum dose
of 70mg. When cetuximab replaced cisplatin, a loading dose
of 400mg/m2 was given, followed by 250mg/m2 weekly.

Of the 312 patients who received chemotherapy, 55
patients received CT as induction therapy, 176 as concomi-
tant CTþ EBRT, and 65 patients both induction CT and con-
comitant CTþ EBRT. Of these 65 patients, 55 received
EBRTþ BTþCT and the remaining 10 patients EBRTþCT. In
16 patients the timing of the given CT treatment was not
stated (induction or concomitant).

In a total of 86 patients, 33 in the EBRTþCT treatment
group and 53 patients in the EBRTþ BTþCT treatment
group, cetuximab replaced conventional chemotherapy.

Statistical methods

Analysis of overall survival was performed using the Kaplan-
Meier method and differences in survival rates with the log-
rank test. Time was calculated from the date of diagnosis to
date of death or end of follow-up (1 June 2019). Differences
in distribution between groups were tested using Fisher’s
exact test. Uni- and multivariable Cox regression analyses for
5-year overall survival were used to analyze the association
between different variables and their possible impact on OS.

Multiple imputations were used in the Cox regression
analyses of difference in overall survival between patients
treated with and without chemotherapy adjusting for age,
WHO performance status classification, and smoking habits.
A p-value <0.05 was considered statistically significant. All
statistical analyses were carried out with Stata/IC 16.1 for
Mac (StataCorp. 2020. Stata: Release 16. Statistical Software.
College Station, TX: StataCorp LLC).
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Results

In the total cohort of 545 patients, the 5-year OS was 68%
(95% CI: 64–72%), with 86%, 66%, 76% and 67% for BOTSCC
stages I–IV, respectively (stage IV corresponds to stages IVA
and B, UICC 7) (Figure 1(A)). Disease-free survival (DFS) at 5-
years was 67%, with missing data in 17 patients.

In 414 tumors p16 status was available, resulting in 338
patients (82%) with p16þ tumors and 76 patients (18%) with
p16� tumors. The fraction of p16þ tumors is considerably
higher than reported for oropharyngeal SCC from, for
example, the Netherlands [8] and is more in line with figures
reported from the United States and Canada [9,10].

The four different treatment approaches from all six treat-
ing centers showed equally good results, with a 5-year OS of
66% to75% (Figure 1(B)). The results appearing in Figure 2(A)

are similar, showing OS results for stages I–IV (UICC 7) of
64–75% depending on treatment regimens, with no statistic-
ally significant differences depending on the regimens seen
in a Cox regression analysis (Table 2). Accordingly, the DFS
did not differ between the groups, with a 5 years DFS of
70%, 74%, 75% and 74% for patients treated with EBRT,
EBRTþ BT, EBRTþCT and EBRTþ BTþCT, respectively (data
not shown), with missing data on locoregional control (LRC)
in 5 patients.

As expected, patients with p16þ tumors fared better than
those with p16� tumors, with 5-year survival figures of 77%
and 38% respectively. In patients with p16? tumors, a 5-year
OS of 66% (95% CI: 57–73%) was seen, a result comparable
with survival figures for the whole study group.
Representation of p16þ and p16� cases in the p16? group
can therefore be assumed to be comparable to the whole
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Figure 1. (A) Overall survival in all patients with BOTSCC (n¼ 545) treated with a curative intent 2008–2014, in relation to tumor stage (UICC 7). Log-rank test
p¼ 0.17. OS 5 years: Stage I: 86%, II: 66%, III: 78%, IV: 67%. (B) Overall survival (OS) for all patients with BOTSCC (n¼ 545) depending on residency, in the different
health care regions. OS 5 years: Stockholm, South, South East: 66%, U/€O, West: 70%, North: 75%. Log-rank test, p¼ 0.80.
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EBRTþ CT: 65%, EBRTþ BTþ CT: 75%. (B) Overall survival and p16 analysis, p16? ¼ not available for immunohistochemistry. Log-rank test, p< 0.001. OS 5 years:
p16þ: 77%, p16�: 38%, p16?: 66%.
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study group (Figure 2(B)). For patients with p16þ tumors
5-year DFS was 73%, albeit missing data on LRC in 5
patients, compared to the 5-year DFS of 67% in the whole
study group.

When analyzing OS for patients with stage I (UICC 8)
p16þ tumors (n¼ 195), no gain in survival was seen with
EBRTþCT or EBRTþ BTþCT compared to EBRT alone
(Figure 3(A)). For patients with p16þ tumors, stages II–III
(UICC 8) (n¼ 143), the addition of CT to EBRT ± BT showed a
gain in survival, with a 5-year OS of 70% compared to 43%
without CT (Figure 3(B)). This result was supported by a Cox
regression analysis, with a hazard ratio (HR) in univariate and
multivariate analyses of 0.39 (95% CI: 0.23–0.66, p< 0.001)
and 0.43 (95% CI: 0.28–0.85, p¼ 0.010) respectively, adjusted

for age and smoking in the multivariate analysis. Younger
patients and smokers were more likely to receive chemother-
apy than older patients and nonsmokers. WHO performance
grade was not a confounding factor.

For patients with p16� tumors (n¼ 76), regardless of
stage, a poor prognosis was found, but the small sample size
does not allow any definitive comparisons between different
treatment strategies.

Discussion

This retrospective study of BOTSCC diagnosed in Sweden
between 2008 and 2014 revealed similar survival rates in the
six healthcare regions in Sweden. This result was seen

Table 2. Uni- and multivariable Cox regression.

Univariable Cox regression Multivariable Cox regression

Variables HR (95% CI) p HR (95% CI) p

Treatment
EBRT Reference Reference
EBRTþ BT 0.75 (0.46–1.21) 0.24 0.80 (0.49–1.31) 0.37
EBRTþ CT 0.94 (0.64–1.38) 0.76 1.20 (0.80–1.80) 0.37
EBRTþ BTþ CT 0.62 (0.41–0.93) 0.021 0.78 (0.51–1.19) 0.24

Age 1.06 (1.04–1.08) <0.001 1.05 (1.03–1.07) <0.001
Gender�
Male Reference
Female 1.01 (0.71–1.43) 0.95

Smoker
Never Reference Reference
Former 1.38 (0.89–2.14) 0.16 1.19 (0.75–1.86) 0.46
Yes 3.52 (2.34–5.28) <0.001 2.08 (1.28–3.39) 0.003

WHO performance grade
0 Reference Reference
1–4 3.08 (2.18–4.37) <0.001 1.72 (1.17–2.51) 0.005

P16b

Postive Reference Reference
Negative 4.19 (2.91–6.03 <0.001 2.78 (1.88–4.11) <0.001

aGender was not included in the multivariable Cox regression model due to not statistical significance.
bThe proportional hazards assumption was not fulfilled.
Uni- and multivariable Cox regression. Multiple imputation has been performed for missing values in variables Smoker,
WHO performance grade and p16 in the multivariable Cox regression model (n¼ 545).
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Figure 3. (A) Overall survival for patients with p16þ, stage l (UICC 8), according to treatment-strategy (n¼ 195). Log-rank test, p¼ 0.81. OS 5 years: EBRT: 92%,
EBRTþ BT: 91%, EBRTþ CT: 86%, EBRTþ BTþ CT: 87%. (B) Overall survival for patients with p16þ BOTSCC, stages II–III, (UICC 8, n¼ 143) according to treatment-
strategy. Log-rank test, p¼ 0.004. OS 5 years: EBRT: 39%, EBRTþ BT: 46%, EBRTþ CT: 70%, EBRTþ BTþ CT: 69%.
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despite pronounced differences in treatments, mainly regard-
ing the addition of chemotherapy and brachytherapy to
external beam radiotherapy. The excellent conformity
between the national cancer register and the register for
head and neck allows robust conclusions to be drawn and
enables uniform national treatment guidelines to be
agreed upon.

With regard to p16 status, a subsequent reclassification
from UICC 7 to UICC 8 revealed differences in outcome
depending on tumor stage and treatment strategy. A benefit
was noted in survival for patients with stages II–III (UICC 8),
p16þ tumors, who received concomitant chemoradiotherapy
compared to radiotherapy alone. The addition of brachyther-
apy did not convey any gain in survival. In 24% of the
patients, p16 could not be analyzed. However, there is no
reason to assume any accidental selection bias.

The gold standard for determining the presence of high-
risk strands of human papillomavirus in OPSCC is the detec-
tion of viral mRNA, with PCR-based detection of viral DNA
secondary [11]. Since mRNA analysis requires fresh tissue
while PCR-based detection of HPV DNA can be performed on
formalin-fixed paraffin-embedded samples, the latter tech-
nique is usually used. Data from SweHNCR (unpublished data)
with 264 paired comparisons showed very good concordance
between PCR-based detection of viral HPV and the p16
assay, with a sensitivity of 98% and a specificity of 89%. This
result contrasts with findings of low concordance between
p16 and HPV DNA, with a sensitivity of 49% in non-tonsillar,
non-base of tongue OPSCC [12]. Thus, it must be kept in
mind that findings from studies of BOTSCC cannot be
applied to all OPSCC.

The strength of this study is that it is based on a popula-
tion-based cancer register with a coverage of nearly 100%.
Consecutive cases treated with curative intent during the
defined time period were analyzed. Moreover, all data from
the register were subsequently validated from medical
records. Given the validated treatment and outcome data, the
results will affect treatment guidelines nationally for HNSCC.

The retrospective nature of this study gives rise to limita-
tions. A selection bias favoring chemotherapy for younger
patients was seen. For patients with p16� tumors, the num-
ber of patients was not large enough to analyze treatment
outcomes for different treatments.

Radiotherapy doses were validated, but with medical
treatment, there is uncertainty regarding the number of
weekly chemotherapy cycles. Treatment side effects could
not be analyzed, neither acute nor late. Quality of life follow-
ing these demanding treatments could not be reported. No
health care economic analysis was carried out, but differen-
ces in treatment costs and morbidity are to some extent
obvious depending on the inclusion or not of CT and/or BT.
It is clear that treatment costs are decreased and quality of
life increased in the group of patients with p16þ BOTSCC
stage I when chemotherapy and brachytherapy can
be omitted.

A prospective randomized controlled trial (RCT) is clearly
superior to an observational study but real-world observa-
tional studies with validated national data have both

legitimacy and strengths, as is discussed by Benson & Hartz
and by Bergqvist et al. [13,14].

Brachytherapy as a part of a combined treatment
approach did not convey any benefit compared to strategies
without brachytherapy. Recently Silva et al. presented a
retrospective database study of 28,317 patients with BOTSCC
treated with radiotherapy [15]. The vast majority of the
patients (27,954) received ERBT alone, 154 received BT alone,
and 209 patients were treated with a combination of ERBT
and BT. Treatment with EBRT ± concomitant CT ±BT com-
pared to BT alone was considered with respect to 3-year OS.
A superior outcome was found for the group of patients
treated with EBRTþ BT, with a 3-year survival of 77.1% com-
pared to 69.6% for patients treated with EBRT and 63.7%
with BT alone. Firm conclusions are hard to state as the
groups were heavily unbalanced, with only 209 in the
EBRTþ BT group and 154 in the BT alone group.
Furthermore, in the majority of patients, the HPV-status of
the tumor was unknown. BT could, however, be a tool in
selected situations, such as for recurrences [16].

Concomitant chemoradiotherapy, EBRTþCT, has been the
internationally recommended treatment for many years, for
locoregionally advanced cases [17]. In concordance, our
study shows that concomitant chemoradiotherapy is of bene-
fit for survival in patients with p16þ tumors and locally
advanced disease corresponding to stages II–III (UICC 8), that
is, with either a very large primary tumor or advanced
regional lymph node invasion.

With the increase in OPSCC in younger patients with a
strikingly better treatment outcome in HPV-associated
tumors, frequent proposals have been made to de-escalate
the treatment of patients with p16þ tumors. In two reviews
[18,19] the topic of de-escalated treatment in HPV-associated
OPSCC was discussed. Studies replacing concomitant cis-
platin with cetuximab have failed both in respect to survival
and toxicity, but administration of cisplatin weekly instead of
high-dose cisplatin every third week has shown encouraging
results [20].

At the same time, patients with advanced disease, T4 or
N3, and patients with low neck disease seem to be at risk for
late recurrences and distant disease and might benefit from
intensified treatments. The NRG-HN002 randomized Phase II
study comparing EBRT 60Gy±CT in p16þ OPSCC, stages
III–IV (UICC 7), with EBRT alone, found with the same 2-year
OS of 97% but with poorer 2-year progression-free survival
in the EBRT-only arm [21]. Yoshida et al. found in a regis-
tered study using the United States National Cancer
Database a small but statistically significant increase in sur-
vival for patients with stage I (UICC 8) HPV-associated disease
treated with EBRTþ concomitant chemotherapy compared to
EBRT alone, but only for patients with the node-positive dis-
ease [22]. This is in concordance with our findings of excel-
lent treatment outcomes with EBRT alone in p16þ BOTSCC,
also for node-positive patients, for stage I.

In patients with p16� tumors exhibiting very poor sur-
vival, there is a demand to improve outcomes. The demo-
graphic differences that have been noted, with more
smokers, poorer WHO performance status, and higher ages
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among patients with p16� tumors compared to the p16þ
counterparts can partly explain poorer outcomes, but a
decreased sensitivity to radiotherapy has also been
reported [23].

In the light of the vast literature dealing with disparities
in clinical findings and outcomes between HPV-associated
versus not HPV-associated OPSCC, a challenge currently
exists to define treatment guidelines appropriate for different
subgroups. In a chart review by Jaber et al., the incidence
and pattern of dissemination varied depending on p16 sta-
tus, with distant metastases more frequent and more widely
spread in patients with p16þ tumors compared to their
p16� counterparts, suggesting hematologic spread [24]. This
finding challenges the ideas of de-escalating treatment in
patients with p16þ tumors and warrants further studies to
identify subgroups of patients for which systemic treatment
could convey survival benefits.

Conclusion

In the present retrospective population-based study of
BOTSCC, brachytherapy was found to be of no beneficial
value in curatively intended treatment. An increase in sur-
vival was found for EBRTþCT compared to EBRT alone in
patients with advanced cases, stages II and III (UICC 8), while
none of the regimes was significantly superior to EBRT as a
single treatment modality for stage I (UICC 8), provided p16
positivity in the tumors. In the small group of patients with
p16� tumors a poorer prognosis was found, but the small
sample size did not allow for any comparisons between dif-
ferent treatment strategies.
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