
Contents lists available at ScienceDirect 

Oral Oncology 

journal homepage: www.elsevier.com/locate/oraloncology 

Reprint of “Squamous cell carcinoma of the oral cavity, larynx, oropharynx 
and hypopharynx: EHNS-ESMO-ESTRO Clinical Practice Guidelines for 
diagnosis, treatment and follow-up”☆ 

J.-P. Machielsa,b,1, C. René Leemansc,1, W. Golusinskid, C. Graue, L. Licitraf, V. Gregoireg, on 
behalf of the EHNS Executive Board, ESMO Guidelines Committee, ESTRO Executive Board⁎ 

a Service d’Oncologie Médicale, Institut Roi Albert II, Cliniques Universitaires Saint-Luc, Brussels, Belgium 
b Institut de Recherche Clinique et Expérimentale, Université Catholique de Louvain (UCLouvain), Brussels, Belgium 
c Department of Otolaryngology-Head and Neck Surgery, Amsterdam University Medical Centres, Cancer Centre Amsterdam, Vrije Universiteit, Amsterdam, the Netherlands 
d Department of Head and Neck Surgery, Poznan University of Medical Sciences and The Greater Poland Cancer Centre, Poznan, Poland 
e Department of Oncology and Danish Centre for Particle Therapy, Aarhus University Hospital, Aarhus, Denmark 
f Head and Neck Cancer Medical Oncology Department, Fondazione IRCCS Istituto Nazionale dei Tumori and University of Milan, Milan, Italy 
g Department of Radiation Oncology, Centre Léon Bérard, Lyon, France   

A R T I C L E  I N F O   

Keywords: 
SCCHN 
Clinical Practice Guidelines 
Diagnosis 
Treatment 
Follow-up   

Incidence and epidemiology 

Squamous cell carcinoma of the head and neck (SCCHN) arises from 
epithelial cells and occurs in the oral cavity, pharynx and larynx. 
Nasopharyngeal carcinoma (NPC) is a disease with unique features and 
is therefore not covered in this Clinical Practice Guideline (CPG). 
Updated recommendations for the management of NPC are described in 
a separate CPG (submitted). 

SCCHN is the seventh most common cancer worldwide with an 
annual incidence of approximately 700 000 and a mortality rate esti-
mated at 350 000 in 2018 [1]. In Europe, between 2000 and 2007, the 
annual crude incidence rates were 4.6/100 000 for laryngeal squamous 
cell carcinoma (SCC), 3.5/100 000 for oral cavity SCC, 3.3/100 000 for 
oropharyngeal SCC and 1.3/100 000 for hypopharyngeal SCC, corre-
sponding to approximately 90 000 new cases per year [2]. Five-year 
relative survival was 61%, 49%, 41% and 25% for laryngeal, oral 

cavity, oropharyngeal and hypopharyngeal SCC, respectively [2]. 
Around 75–85% of SCCHN are due to tobacco use and alcohol 

consumption, although human papillomavirus (HPV) infection as a 
cause of oropharyngeal cancer is increasing. The prevalence of or-
opharyngeal cancer attributable to HPV varies widely across the globe 
but is estimated at around 30–35% [3]. HPV-positive patients with 
oropharyngeal cancer have a significantly better outcome than patients 
diagnosed with HPV-negative disease [4]. HPV-positive SCCHN outside 
of the oropharynx is rare (< 6%). Other much weaker risk factors in-
clude radiation exposure, chronic infection, long-term im-
munosuppression, poor oral hygiene, poor nutrition, betel nut chewing 
and ill-fitting dentures. Fanconi anaemia, ataxia telangiectasia, Bloom’s 
syndrome, Li-Fraumeni syndrome and dyskeratosis congenita are rare 
inherited causes of SCCHN. Genetic counselling should be considered in 
cases of cytopaenia, young age and history of several cancers in the 
family, particularly in the absence of the other risk factors. 
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Specific polymorphisms in genes encoding for enzymes that meta-
bolise carcinogens such as glutathione S-transferase (GSTM1), glu-
tathione S-transferase (GSTT1) or human microsomal epoxide hydro-
lase (EPHX1) have been associated with SCCHN development [5]. 

Diagnosis and pathology/molecular biology 

Diagnosis 

The following symptoms should prompt clinicians to examine pa-
tients for an SCCHN: chronic pain in the throat, persistent hoarseness, 
chronic sore tongue or non-healing ulcers or red/white patches in the 
mouth, painful or difficulty swallowing and neck masses. 

A summary of clinical work-up recommendations for staging and 
diagnosis is shown in Table 1. Clinical evaluation should include a 
history of symptoms, complete physical examination including neck 
palpation and flexible head and neck fibreoptic endoscopy, perfor-
mance status (PS), nutritional status with weight assessment, dental 
examination, speech and swallowing function and psychosocial eva-
luation [IV, A]. A complete blood count, assessment of liver enzymes, 
serum creatinine, albumin, coagulation parameters and thyroid-stimu-
lating hormone (TSH) should be routinely carried out. Pathological 
confirmation is mandatory [IV, A]. Examination and biopsy can be 
carried out transorally under local anaesthesia. For pharyngolaryngeal 
tumours, this is often best carried out using an endoscopic route under 
general anaesthesia [IV, A]. Stomatological evaluation with tooth ex-
traction when required [especially if radiotherapy (RT) is being con-
sidered] is also usually carried out. Systematic bronchoscopy and oe-
sophagoscopy are not advised but should be driven by symptoms and/ 
or other diagnostic findings [IV, C]. 

Contrast-enhanced (CE) computed tomography (CT) scan and/or 
magnetic resonance imaging (MRI) are mandatory to assess the primary 
tumour and regional lymph nodes as well as cartilage invasion for 
laryngeal or hypopharyngeal cancer [III, A]. The two imaging techni-
ques are complementary and their respective indications should be 
discussed with a radiologist specialised in head and neck cancer. CT and 
MRI have similar diagnostic value in the radiological evaluation of the 
neck. 

Chest imaging is important to assess the presence of distant me-
tastases in high-risk tumours (i.e. presence of neck adenopathies) or a 
second lung primary in heavy smokers [III, A]. As a minimum, a chest 
CT should be carried out. The combination of 2′-deoxy-2′-[18F] fluoro- 
D-glucose (FDG) positron emission tomography (PET) and CE-CT of the 
chest have a higher sensitivity than chest CT or whole-body FDG-PET as 
separate modalities to detect tumours [II, B] [6]. FDG-PET is also re-
commended for the work-up of a carcinoma of unknown primary to 
direct specific mucosal biopsy [7]. Finally, FDG-PET is recommended to 

evaluate the neck response to RT or chemoradiotherapy (CRT) 
10–12 weeks after completing treatment, or in cases of suspected re-
currence [8]. 

Pathology assessment 

SCCHN should be classified according to the 4th edition of the 
World Health Organization (WHO) classification [9]. This classification 
recognises the oropharynx as a distinctive subsite. 

HPV evaluation using p16 immunohistochemistry (IHC) should be 
carried out on all patients with newly diagnosed oropharyngeal SCC [I, A]. 
p16 IHC is a reliable surrogate marker for HPV positivity in the or-
opharynx, although 10–15% of false-positive results occur [10]. For neck 
metastases of unknown origin, p16 status should also be assessed, and in 
case of positivity, another specific HPV test [e.g. deoxyribonucleic acid 
(DNA), ribonucleic acid (RNA) or in situ hybridisation (ISH)] should be 
carried out in order to confirm the HPV status [III, A] [11–12]. In case of 
neoplastic lymph node(s) with an unknown primary, the Epstein-Barr 
virus (EBV) status should also be determined by Epstein-Barr-encoded 
RNA (EBER) using ISH to exclude a nasopharyngeal cancer [III, A]. 

The prognostic value of p16 has only been observed in orophar-
yngeal SCC, and not in laryngeal, hypopharyngeal or oral cavity tu-
mours. Thus, for non-oropharyngeal cancers of the head and neck, 
determination of p16 status is not mandatory. 

Pathological assessment of the surgical specimens should include 
the size of tumour, growth pattern, depth of invasion (DOI) for oral 
cavity cancer, total number of lymph nodes removed, number of in-
vaded lymph nodes and their location, presence of extracapsular nodal 
extension, perineural and lymphatic infiltration and the surgical mar-
gins (i.e. R0 and R1 resection) [I, A]. These features are important for 
pathological staging and prognosis, and to determine the postoperative 
adjuvant treatment. 

For recurrent and/or metastatic SCCHN, tumour programmed 
death-ligand 1 (PD-L1) expression should be evaluated by an approved 
PD-L1 test within the framework of quality assurance [13]. PD-L1 ex-
pression is assessed either by the tumour proportion score (TPS), de-
fined as the percentage of tumour cells with membranous PD-L1 
staining, or by the combined positive score (CPS), defined as the 
number of PD-L1-positive cells (tumour cells, lymphocytes and mac-
rophages) divided by the total number of tumour cells multiplied by 
100. The CPS can help to define the first-line treatment strategy for 
recurrent/metastatic SCCHN [II, B]. 

Molecular biology 

Tobacco- and/or alcohol-induced SCCHN and HPV-positive or-
opharyngeal cancer are two distinct entities that differ significantly at 

Table 1 
Work-up for staging and diagnosis.       

Strongly recommended Alternative If indicated  

General  • Tumour biopsy  

• Medical history  

• Physical examination including head and neck examination  

• PS  

• Dental examination  

• Blood testa   

• Speech and swallowing function  

• Nutritional status with weight assessment  

• Social and psychological evaluation 

Local and regional assessment  • Head and neck CE-CT and/or MRI  

• Rigid head and neck endoscopy under general anaesthesia   
• Teeth extractionb 

Assessment of distant metastases  • FDG-PET  • Chest CT  
Second primaries  • Head and neck endoscopy   • Oesophagoscopy  

• Bronchoscopy 

CE, contrast-enhanced; CT, computed tomography; FDG-PET, 2′-deoxy-2′-[18F] fluoro-D-glucose positron emission tomography; MRI, magnetic resonance imaging; 
PS, performance status; RT, radiotherapy; TSH, thyroid-stimulating hormone. 

a Complete blood count, assessment of liver enzymes, serum creatinine, albumin, coagulation parameters and TSH if RT is foreseen. 
b Ideally to be carried out during the head and neck endoscopy under general anaesthesia if indicated.  
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both a clinical and molecular level [14]. 
For HPV-negative SCCHN, the two most frequent genomic altera-

tions are p53 (83%) and CDKN2A (57%) according to The Cancer 
Genome Atlas (TCGA) data [14–15]. In HPV-positive oropharyngeal 
cancer, 56% harbour PI3KCA amplifications/mutations whereas other 
genetic alterations are rare. Different subgroups (mesenchymal, basal, 
classical and atypical) have also been defined based on gene expression 
profiles [16–18]. In addition, HPV-positive SCCHN can be subclassified 
into different gene profile groups, some of which are prognostic [19]. 

However, despite a better understanding of the molecular biology of 
SCCHN, the current management of these patients is not based on 
genomic alterations or gene expression profiles. 

Recommendations   

• Clinical examination and pathological confirmation are mandatory 
[IV, A].  

• Rigid head and neck endoscopy, head and neck CE-CT and/or MRI 
and chest imaging (with CT and/or FGD-PET) are strongly re-
commended [IV, A].  

• For oropharyngeal cancer, p16 IHC is strongly recommended [I, A].  
• For SCCHN of unknown primary, p16 and EBER are recommended. 

If p16 staining is positive, another specific HPV test should be car-
ried out to confirm the HPV status [III, A].  

• On the surgical specimens, DOI of oral cavity cancer, assessment of 
the number of invaded lymph nodes as well as the presence extra-
capsular extension, perineural and lymphatic infiltration and the 
surgical margins must be evaluated [I, A].  

• For recurrent and/or metastatic SCCHN, tumour PD-L1 expression 
should be evaluated [II, B]. 

Staging/risk assessment 

Staging 

The Union for International Cancer Control (UICC) Tumour Node 
Metastasis (TNM) Cancer Staging Manual 8th edition head and neck 
chapters introduce significant changes from the 7th edition 
(Supplementary Table S1, available at https://doi.org/10.1016/j. 
annonc.2020.07.011) [20]. The 8th edition takes new prognostic fac-
tors into account to better predict patient survival based on disease 
stage. In this context, it is important to outline that TNM staging is a 
prognostic factor and that current treatment strategies of SCCHN should 
not be modified based on any new classifications. The main modifica-
tions to the UICC TNM 8th edition are described in the supplementary 
text, available at https://doi.org/10.1016/j.annonc.2020.07.011. 

Pre-treatment risk assessment 

The objective of any treatment strategy for SCCHN is to achieve the 
highest possible cure rate with the lowest risk of morbidity. As such, 
treatment proposals should integrate both objective tumour parameters 
(e.g. tumour location, tumour histology, T stage, N stage) and patient 
parameters (e.g. physiological age, comorbidities, previous history of 
cancer, occupation, expected functional outcome, personal preference). 

In this framework, in addition to locoregional staging, every patient 
should undergo evaluation of their nutritional status, comorbidities, 
cardiopulmonary and renal function, frailty index (for geriatric pa-
tients), psychological and social status and dental status with re-
habilitation in case of foreseen RT [III, A]. In case of significant mal-
nutrition, defined as weight loss of more than 10% during the 6 months 
before diagnosis, nutritional improvement via enteral route through a 
feeding tube is highly recommended before starting treatment [II, A]. 
Percutaneous gastrostomy is generally preferred to a nasogastric 
feeding tube for long-term enteral support. 

The optimal treatment strategy must be discussed in a multi-
disciplinary team (MDT) gathering including not only the main treat-
ment disciplines (surgery, radiation oncology, medical oncology) but 
also the disciplines involved in diagnosis (radiology, nuclear medicine, 
pathology) and treatment support (e.g. nutritionist, research nurse, 
psychologist) [III, A]. Patients should also be treated at high-volume 
facilities as this has been reported as a strong and significant prognostic 
factor [II, A] [21]. 

Recommendation   

• The UICC TNM 8th edition staging system should be used. 

Treatment 

Management of local/locoregional disease 

A summary of therapeutic regimens for SCCHN is shown in  
Supplementary Table S2, available at https://doi.org/10.1016/j. 
annonc.2020.07.011, and proposed management strategies for oral 
cavity, laryngeal, oropharyngeal and hypopharyngeal cancers are illu-
strated in Figs. 1–4. All treatment recommendations are based on sta-
ging according to the UICC TNM 8th edition. 

In case of RT, all patients should be treated by intensity-modulated 
RT (IMRT) or its variant volumetric-modulated arc therapy (VMAT) [I, 
A]. The overall treatment time of RT has been shown to influence the 
probability of local control, and any treatment delays should be avoided 
or compensated. International consensus guidelines have been pub-
lished for the optimal selection of node levels as a function of tumour 

Figure 1. Management of oral cavity cancer (stage I–IVB) excluding lip carcinoma. BSC, best supportive care; ChT, chemotherapy; CRT, chemoradiotherapy; 
DOI, depth of invasion; M, metastasis; N, node; RT, radiotherapy; T, tumour. a If DOI  <  10 mm: sentinel lymph node biopsy is a valid option; if DOI  <  5 mm and 
cT1N0, active surveillance of the neck is a valid option. 

J.-P. Machiels, et al.   Oral Oncology xxx (xxxx) xxxx

3

https://doi.org/10.1016/j.annonc.2020.07.011
https://doi.org/10.1016/j.annonc.2020.07.011
https://doi.org/10.1016/j.annonc.2020.07.011
https://doi.org/10.1016/j.annonc.2020.07.011
https://doi.org/10.1016/j.annonc.2020.07.011


location as well as for the delineation of these levels in the neck  
[22–23]. Consensus guidelines have also been published for the deli-
neation of the primary tumour target volumes [24]. Although pro-
mising data have been published favouring the use of proton therapy 
instead of megavoltage X-rays, there are no randomised clinical trial 
data available to recommend the routine use of intensity-modulated 
proton therapy (IMPT) [25]. 

Early-stage disease 
Early-stage disease is defined as either T1–2N0 (stage I and II) oral 

cavity, laryngeal, hypopharyngeal and p16-negative oropharyngeal 
cancer or T1–2N0 p16-positive oropharyngeal cancer according to the 
UICC TNM 8th edition. 

In early-stage disease, conservative surgery or RT [external beam RT 
(EBRT) or brachytherapy for selected stage I oropharyngeal or oral 
cavity sub-sites] gives similar locoregional control [IV, A]. However, 
this is based on retrospective studies only and there are no randomised 
trials available for reference. 

In the absence of high-level evidence, the choice between these two 
modalities should be based on assessment of functional outcome and 

treatment morbidity for an individual patient as well as institutional 
and patient preferences and experience. Early disease should be treated 
as much as possible with a single-modality treatment (surgery or RT) 
[IV, A]. 

Surgery. Minimally-invasive surgical treatments, including transoral 
laser microsurgery (TLM) and transoral robotic surgery (TORS), offer 
the potential for organ preservation with less functional morbidity than 
open surgery and often less long-term toxicity than RT providing the 
extent of resection does not jeopardise the functional outcome (e.g. 
speech and swallowing) and is unlikely to require postoperative RT [V, 
B] [26]. This is especially relevant given the increasing incidence of 
HPV-positive SCCHN as these patients tend to be younger and have a 
better long-term prognosis than those with HPV-negative SCCHN. This 
changing patient profile has strengthened interest in functional organ 
preservation surgery to improve functional outcomes and quality of life 
(QoL) in these patients. However, this issue is still not settled, as 
demonstrated by the randomised ORATOR trial which did not 
demonstrate any QoL advantage at 2 years when TORS (with or 
without postoperative RT) was compared with RT (with or without 

Figure 2. Management of laryngeal cancer (stage I–IVB). BSC, best supportive care; ChT, chemotherapy; CRT, chemoradiotherapy; M, metastasis; N, node; RT, 
radiotherapy; T, tumour. a Not requiring total laryngectomy. b Requiring total laryngectomy. c cT1–2N0 glottic cancer does not require neck dissection or neck RT. d 

Altered fractionation (accelerated or hyperfractionated) RT is a valid option for selected T3 or T3N1. 

Figure 3. Management of oropharyngeal 
cancer (p16-negative stage I–IVB; p16-posi-
tive stage I–III). CRT, chemoradiotherapy; M, 
metastasis; N, node; RT, radiotherapy; T, tu-
mour. a Altered fractionation (accelerated or 
hyperfractionated) RT is a valid option for 
T1–N1, T2–N0 or T2–N1. b Altered fractionation 
(accelerated or hyperfractionated) RT is a valid 
option for T1–N1 or T2–N1. 
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concomitant chemotherapy) for the treatment of oropharyngeal SCC, 
although long-term outcomes with TORS have not yet been reported  
[27]. 

In early-stage disease, transoral surgery is usually recommended as 
a single-modality treatment for oral cavity, oropharyngeal and lar-
yngeal lesions [IV, A]. The surgical technique will depend on the lo-
cation of the tumours and patient-related factors. Despite the lack of 
randomised trials, recent data suggest that the oncological outcomes of 
TORS for oropharyngeal cancer is comparable to open surgery and (C) 
RT [IV, A] [28]. Despite the growing popularity of TORS in the treat-
ment of oropharyngeal cancer, this approach has several potential 
drawbacks. Importantly, the use of TORS does not obviate the need for 
postoperative RT in some cases. Although the head and neck are rela-
tively accessible, access and manoeuvrability are sometimes limited by 
anatomical restrictions. Although TLM is currently considered a stan-
dard of care for early glottic cancer, TORS has also been used to treat 
early-stage glottic carcinomas but data are currently limited [29]. 

With the exception of T1–2 glottic cancer, ipsilateral selective neck 
dissection (bilateral in near-midline tumours) or sentinel node biopsy is 
recommended for cT1–2 SCCHN tumours that are treated with primary 
surgery [I, A] [30–32]. 

RT. Early-stage disease can be treated by RT alone without any use of 
concomitant or induction chemotherapy [IV, A]. For stage I disease, a 
standard fractionation regimen with a primary tumour dose ranging 
from 66 to 70 Gy depending on the tumour volume and location is 
recommended [IV, A]. For stage II disease, a slightly more intense RT 
delivery is recommended with either hyperfractionation with slightly 
higher total dose (e.g. 80.5 Gy delivered in 70 fractions of 1.15 Gy twice 
daily over 7 weeks) or moderately accelerated RT with a similar RT 
dose (e.g. 66–70 Gy delivered in 33–35 fractions of 2 Gy over 
5.5–6 weeks) [I, A] [33]. It is beyond the scope of this publication to 
distinguish the respective merit of these regimens, and interested 
readers should refer to specialised publications on this topic. Such 
regimens could also be offered to patients with T1 or T2 tumours and 
neck disease with a single positive lymph node of < 3 cm. 

Several randomised controlled trials and a meta-analysis have de-
monstrated that the use of hypoxic sensitisers improved locoregional 
control and disease-specific survival after RT [I, A] [34]. This radio-
sensitisation is achieved irrespective of the RT fractionation regimen 
and the modification of hypoxia used. 

Except for T1 glottic laryngeal tumours, prophylactic nodal RT is 
required up to an equivalent dose of 50 Gy delivered in fractions of 

2 Gy; in case of a single positive lymph node of < 3 cm, the RT dose 
should be increased to 70 Gy. 

Altered fractionation RT results in a significant increase in acute 
grade 3–4 mucositis to around 40% compared with 25% for standard 
RT, an increase in the need for a feeding tube during RT and a non- 
significant increase in late RT-induced morbidity [33]. 

Although HPV-driven SCCHN is known to be more sensitive to RT, 
there are no data to suggest that the total RT dose can be decreased in 
p16-positive oropharyngeal tumours [IV, A]. No robust, mature clinical 
trial data are available to convincingly guide treatment between 
minimally invasive surgery or RT for node negative p16-positive T1 or 
T2 tumours [V, B] [26]. 

Finally, for appropriately selected stage I oral cavity and orophar-
yngeal tumours, brachytherapy remains an option [IV, A] [35]. The use of 
brachytherapy in the head and neck region is, however, on the decline due 
to lack of physician expertise, the need to combine it with EBRT (or sur-
gery) to treat the neck and the availability of alternative surgical options 
with very low morbidity, especially for oral cavity tumours. 

Locally advanced disease 
Locally advanced disease is defined as either stage III or IV oral 

cavity, larynx, hypopharynx and p16-negative oropharyngeal cancer, or 
T3–4/N0–3 and T0–4/N1–3 p16-positive oropharyngeal cancer ac-
cording to the UICC TNM 8th edition. 

Standard options for locally advanced SCCHN are either surgery 
plus adjuvant (C)RT or primary CRT alone. In principle, the use of 
hypoxic radiosensitisers can also be used with CRT, although the pub-
lished meta-analysis only reviewed patients treated with RT alone. The 
surgical option includes reconstruction plus risk-adapted postoperative 
RT or CRT [I, A]. Primary combined concomitant CRT is the standard 
treatment in non-resectable patients and is also indicated in resectable 
patients when the anticipated functional outcome and/or the prognosis 
is so poor that mutilating surgery is not justified. 

Surgery. Primary surgical treatment is recommended for T3/T4 oral 
cavity and T4 laryngeal cancers [III, A]. Advanced hypopharyngeal 
cancers may also be treated surgically, especially when there is 
laryngeal cartilage invasion (i.e. stage T4) or a non-functional larynx 
[III, A]. Treatment of advanced oropharyngeal lesions is currently non- 
surgical for both HPV-positive and -negative disease, but surgery can be 
employed if RT is contraindicated [36]. 

For oral cavity cancers, wide surgical excision followed by appro-
priate reconstruction needs to be employed: a free vascularised soft 

Figure 4. Management of hypopharyngeal cancer (Stage I–IVB). BSC, best supportive care; ChT, chemotherapy; CRT, chemoradiotherapy; M, metastasis; N, node; 
RT, radiotherapy; T, tumour. 
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tissue flap when the continuity of the mandible is intact and a bony flap 
if not. The radial forearm and anterolateral thigh flaps and the fibula 
flap are the preferred options, respectively. During total laryngo-phar-
yngectomy, the pharyngeal mucosa may need reinforcing or patching 
with a free soft tissue flap or a pedicled flap. The smaller oropharyngeal 
lesions may be resected transorally (with or without TORS), but the 
larger ones may require a mandibular swing approach [36]. 

Almost invariably, surgically treated tumours will need post-
operative RT or CRT depending on the pathological report. When the 
patient has a relatively small primary tumour but a large neck mass, the 
appropriate treatment must be decided by an MDT. Except for oral 
cavity cancer, a primary non-surgical option will usually be chosen with 
surgery reserved for salvage treatment; occasionally, neck surgery be-
fore CRT may be considered [36]. 

Concomitant CRT. For locally advanced disease, the use of concomitant 
CRT has resulted in greater locoregional control and improved overall 
survival (OS) compared with RT alone [I, A] [37]. This benefit was 
observed irrespective of the tumour location in the oral cavity, pharynx 
or larynx [38]. The largest benefit was observed with cisplatin-based 
RT, and a total dose of ≥200 mg/m2 cisplatin is recommended [II, A]  
[39,40]. The benefit of concomitant CRT has been observed with a 
standard fractionation regimen as well as for altered fractionation 
regimens. However, when accelerated RT is used (i.e. 70 Gy in 
6 weeks), the addition of two courses of cisplatin (100 mg/m2) has 
been shown to be equivalent to three courses given concomitantly to a 
7-week RT regimen but with the advantage of improved chemotherapy 
compliance [I, A] [41]). A comparison of weekly cisplatin (30 mg/m2) 
and 3-weekly cisplatin carried out in a randomised trial of mainly 
postoperative patients showed that weekly cisplatin was inferior [II, E]  
[42]. Whether weekly cisplatin at a dose of 40 mg/m2 is equivalent to 
3-weekly dosing (at 100 mg/m2) has never been directly compared as 
the primary curative treatment, but for fit patients, the indirect 
evidence favours the latter [II, A] [42]. A platinum combined with 5- 
fluorouracil (5-FU) has also been shown to improve survival and is a 
valid option in patients who cannot tolerate high-dose cisplatin [II, A]  
[37,43,44]. 

RT with concomitant cetuximab has demonstrated improved lo-
coregional control, progression-free survival (PFS) and OS compared 
with RT alone [II, A] [45]. Recently, two randomised trials have re-
ported results in patients with p16-positive oropharyngeal SCCHN 
treated with either concomitant 3-weekly cisplatin (100 mg/m2) and RT 
(70 Gy) or weekly concomitant cetuximab (250 mg/m2) and the same 
RT regimen. Although these two trials enrolled slightly different patient 
populations (i.e. low-risk patients in the UK De-Escalate study and all- 
risk patients in the RTOG 1016 study), both trials demonstrated a 
shorter OS in the cetuximab arm with no reduction in acute or late 
morbidity rates [46,47]. How concomitant cetuximab-RT compares 
with concomitant cisplatin-RT in patients with locally advanced, HPV- 
negative tumours is unknown but CRT is recommended, with cetux-
imab reserved for patients considered unfit for platinum-based CRT [II, 
A]. In these patients, the use of altered fractionation RT should be 
considered since this improves survival [I, A] [33]. Also, the use of 
cetuximab has not been shown to improve OS or PFS when given with 
concomitant 3-weekly cisplatin and RT in patients with locally ad-
vanced, stage III and IV SCCHN [I, E] [48]. Finally, the use of induction 
chemotherapy followed by concomitant CRT irrespective of tumour 
response for non-laryngeal or hypopharyngeal tumours has not been 
shown to be superior to concomitant CRT alone [I, E] [49]. 

There are no data to suggest that treatment intensity should be de- 
escalated in patients with p16-positive oropharyngeal SCC [IV, A] and 
so omitting concomitant chemotherapy or replacing chemotherapy 
with cetuximab is not endorsed [50]. 

The use of concomitant CRT results in a significant increase in acute 
and late treatment-related morbidity, including treatment-related 
death, underlining the need for careful patient selection [51]. RT- 

induced swallowing impairment and aspiration is thought to be re-
sponsible for the lower 10-year OS of concomitant CRT compared with 
induction chemotherapy followed by RT for responders in locally ad-
vanced laryngeal SCC, although the larynx preservation rate is higher 
for concomitant CRT. In the latter study [51], patients were not treated 
with IMRT or VMAT. It is likely that the use of modern RT techniques 
could substantially decrease the rate of late RT-related morbidity. 

Induction chemotherapy. For larynx preservation, two approaches are 
validated: concomitant CRT and induction chemotherapy (three 
courses) followed by RT alone [I, A]. The rate of larynx preservation 
is higher with concomitant CRT but survival is similar to induction 
chemotherapy followed by RT [52]. In patients with locally advanced 
laryngeal or hypopharyngeal SCCHN who would require a total 
laryngectomy or pharyngo-laryngectomy, the use of induction 
chemotherapy with a platinum-based combination has been 
associated with organ preservation by identifying those patients who 
could benefit from RT alone [I, A] [53,54]. The introduction of taxane/ 
platinum/5-FU (TPF) combinations have proven superior to platinum/ 
5-FU schedules and TPF is now the standard induction chemotherapy 
regimen [I, A] [55–57]. The use of organ preservation with induction 
chemotherapy (three courses) has not been shown to improve OS 
compared with surgery, although patients undergoing organ 
preservation tend to have a reduction in distant metastasis. It should 
be emphasised that induction chemotherapy followed by concomitant 
CRT has not been shown to improve outcome and the overall toxicity of 
this approach can be substantial, thus compromising the final results. 
Also, not all patients with locally advanced laryngeal or 
hypopharyngeal cancer should be offered induction chemotherapy. 
Patients with massive larynx cartilage invasion (T4a), extra-laryngeal 
extension (T4a) or with severely impaired laryngeal function should be 
excluded from a larynx preservation strategy and offered upfront 
surgery [III, A]. 

Outside of a laryngeal-preservation strategy, the role of induction 
chemotherapy is not recommended and the standard regimen is con-
comitant CRT with high-dose (100 mg/m2) cisplatin when a non-sur-
gical approach is preferred [I, A]. In the locally advanced setting, in-
duction chemotherapy has been prospectively compared with 
concomitant CRT in five trials without any strong evidence of im-
proving patient outcomes [58–62]. 

Neck dissection after CRT. For patients with nodal disease treated by RT 
or concomitant CRT, the necessity to carry out a systematic neck node 
dissection before or after the locoregional treatment has always been 
debated. A randomised trial compared systematic neck node dissection 
before or after concomitant CRT for locally advanced nodal disease to a 
neck node dissection carried out only in patients with a positive or 
equivocal FDG-PET/CT at 12 weeks after the completion of locoregional 
treatment [8]. With a medial follow-up of 36 months, the 2-year OS rate 
was similar in both arms (81.5% in the systematic neck dissection group 
and 84.9% in the surveillance group), thus validating a surveillance 
policy in case of negative FDG-PET and normal size lymph nodes at 
12 weeks post-CRT [I, A]. However, evaluation of FDG-PET response 
can be challenging. The five-point scale (Hopkins Criteria) to assess 
response is therefore recommended [63]. 

Postoperative (C)RT. When a surgical option is preferred as the primary 
treatment modality, postoperative RT may be required to decrease the 
risk of locoregional recurrence. Several risk factors for locoregional 
recurrence have been identified such as pT3–4 (UICC TNM 8th edition), 
positive margin (tumour ≤ 1 mm from the margin), close resection 
margin (between 1 and 5 mm), perineural infiltration, lymphovascular 
spread, > 1 invaded lymph node and the presence of extracapsular 
nodal infiltration [64]. It should be noted that these risk factors have 
been established mainly for oral cavity cancers; margins at other sites 
(especially oropharynx and larynx) should be interpreted with caution 
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and lesser distance to the margin is often appropriate. 
For patients with one or more of these risk factors, prospective 

studies have validated the use of postoperative RT up to a dose of 58 Gy 
(only one risk factor) or 63–64 Gy (several risk factors) [II, A] [64,65]. 
For patients with only one lymph node invaded without other adverse 
features, postoperative RT is optional as long as at least 15 lymph nodes 
have been analysed. Furthermore, pooled data from two randomised 
studies (EORTC 22,931 and RTOG 9501) have shown that for patients 
with an R1 resection and extracapsular spread, concomitant CRT 
(66 Gy) with high-dose cisplatin (100 mg/m2 every 3 weeks) improved 
OS compared with the same dose of RT alone [I, A] [66,67]. Recently, 
weekly cisplatin at a dose of 40 mg/m2 plus RT has been shown to be 
non-inferior to high-dose cisplatin (100 mg/m2) plus RT for post-
operative high-risk SCCHN patients [68]. Irrespective of the regimen, 
postoperative RT should be started within 6–7 weeks after surgery and/ 
or the treatment regimen of surgery and postoperative RT should be 
delivered within 11 weeks [II, A] [69]. 

Unknown primary 
An SCCHN with an unknown primary is an SCC localised in (a) neck 

lymph node(s) but without any mucosal primary identified. The diag-
nostic work-up of these patients includes an FDG-PET, head and neck 
imaging (preferably MRI), and a panendoscopy under general anaes-
thesia with bilateral tonsillectomy and a mucosectomy of the base of 
the tongue in case of HPV-positive disease [III, A] [70]. For p16-posi-
tive SCC, HPV status should be confirmed with a specific HPV (DNA, 
RNA or ISH) test. However, the treatment of HPV-positive and -negative 
disease is the same. 

Treatment of SCCHN with an unknown primary is either primary 
surgery (neck dissection) alone or followed by RT or CRT based on the 
same postoperative risk factors as other SCCHN subsites [64,65], or 
primary RT or CRT (see above for doses and combinations with che-
motherapy) followed by neck dissection in case of residual disease [III, 
A] [66,67]. The type of neck dissection should be based on the extent of 
nodal disease both in the non-operated situation and after prior nodal 
excision [e.g. for a single level II node, selective (levels Ib, II and III) 
dissection is indicated]. Patients with pN1 disease and no other risk 
factor do not require postoperative RT if at least 15 nodes have been 
analysed. Total mucosal RT is controversial; it is associated with sig-
nificant morbidity even in the IMRT/VMAT era and is not re-
commended. Oropharynx RT can be considered as an option in some 
cases [III, B] [71]. 

Management of recurrent and/or metastatic disease 

Few patients (< 5%) present with upfront metastases. Around 50% 
of patients with locally advanced SCCHN will recur after primary 
treatment with distant metastases and/or local or regional disease [72]. 

A summary of management strategies for recurrent and/or meta-
static SCCHN is illustrated in Figure 5. In selected patients with oli-
gometastatic disease at diagnosis, local and/or regional treatment (with 
surgery or RT) can be considered for treatment with curative intent, 
especially after a response to upfront systemic treatment [II, C] [72]. 
On the other hand, in the presence of a high burden of distant metas-
tases (e.g. more than two distant sites, mainly visceral involvement), 
starting systemic treatment is a priority and locoregional treatment 
should be carried out only if symptoms occur [II, C]. 

Patients with local or locoregional recurrence should be referred to 
a reference tertiary centre where they will be discussed within an MDT 
to consider the possibility of a curative treatment strategy, e.g. salvage 
surgery or re-irradiation in very selected cases [III, A]. Patients with a 
good PS and an early-stage laryngeal recurrence occurring more than 
2 years after primary treatment can be offered salvage surgery with a 
reasonable oncological outcome. Conversely, patients with a poor PS 
and a locally advanced oropharyngeal or hypopharyngeal SCC will 
likely be offered a palliative local or systemic treatment. 

Patients with locoregional recurrence not amenable to surgery and/ 
or RT as well as those with metastatic disease are eligible for systemic 
treatment. The standard of care first-line therapy for recurrent and/or 
metastatic disease changed recently. The KEYNOTE-048 study showed 
that a combination of chemotherapy (cisplatin or carboplatin plus 5- 
FU) plus pembrolizumab, a monoclonal antibody targeting pro-
grammed cell death protein 1 (PD-1), significantly improved OS com-
pared with the EXTREME regimen (cisplatin or carboplatin plus 5-FU 
plus cetuximab): median OS 13 versus 10.7 months (P = 0.0034) [73]. 
Objective response rate (ORR) and PFS were similar between the che-
motherapy plus cetuximab and chemotherapy plus pembrolizumab 
arms [ORR 35.6% and 36.3%, PFS 4.9 and 5.1 months, grade 3–5 ad-
verse events (AEs) 85.1% versus 83.3%, respectively]. 

In the same trial, pembrolizumab monotherapy also improved 
median OS in patients with PD-L1-expressing SCCHN: 14.9 versus 10.7 
months in the CPS ≥ 20 subgroup and 12.3 versus 10.3 months in the 
CPS ≥ 1 subgroup [73]. As expected, pembrolizumab monotherapy was 
better tolerated than EXTREME (grade 3–5 AEs 54.7% versus 83.3%, 
respectively). However, PFS with pembrolizumab monotherapy was not 
satisfactory compared with EXTREME: 3.4 versus 5.0 months in 
CPS ≥ 20 and 3.2 versus 5.0 months in CPS ≥ 1. Similarly, ORR for 
pembrolizumab monotherapy versus EXTREME was 23.3% versus 
36.1% and 19.1% versus 34.9% in the CPS ≥ 20 and CPS ≥ 1 groups, 
respectively. 

Therefore, based on the KEYNOTE-048 results, two different ap-
proaches are validated for patients with locoregional relapse not 
amenable to locoregional salvage treatment and/or with distant me-
tastases. A ‘chemo-free’ approach with pembrolizumab monotherapy in 
patients with CPS ≥ 1 SCCHN should be considered, especially when a 
rapid tumour shrinkage is not needed [I, A]. A second option, in-
dependent of PD-L1 status, is the combination of pembrolizumab and 
chemotherapy (cisplatin or carboplatin plus 5-FU), particularly in 
symptomatic patients or when a rapid tumour shrinkage is needed [I, 
A]. Of note, based on current evidence, we do not know if platinum/5- 
FU/pembrolizumab improves survival compared with platinum/5-FU/ 
cetuximab in patients with SCCHN not expressing PD-L1. The impact of 
pembrolizumab on survival in patients with SCCHN and a CPS between 
1 and 19 also needs to be clarified. 

The Food and Drug Administration (FDA) recently approved pem-
brolizumab in combination with chemotherapy as first-line treatment 
regardless of PD-L1 expression and pembrolizumab alone for patients 
with PD-L1-expressing tumours (CPS ≥ 1). In contrast, the European 
Medicines Agency (EMA) has approved pembrolizumab with or without 
chemotherapy only for patients with a CPS ≥ 1 [I, A; European Society 
for Medical Oncology-Magnitude of Clinical Benefit Scale (ESMO- 
MCBS) v1.1 score: 4]. 

EXTREME improves OS compared with platinum/5-FU (10.1 versus 
7.4 months) and is EMA-approved as first-line treatment in patients 
with recurrent or metastatic SCCHN [I, A; ESMO-MCBS v1.1 score: 3]  
[74]. Cisplatin/docetaxel/cetuximab (TPeX) showed comparable re-
sults to EXTREME in a phase III trial [75]. A retrospective analysis from 
French sites showed an ORR of 30%, a median PFS of 3.6 months and a 
median OS of 7.8 months with salvage chemotherapy for patients who 
progressed on immune checkpoint inhibitors [76]. In the first-line 
treatment of recurrent SCCHN, EXTREME is standard of care for pa-
tients with contraindications to anti-PD-1 inhibitors [I, A] and in pa-
tients with a tumour not expressing PD-L1 [II, B]. EXTREME can also be 
considered as second-line treatment after progression on an immune 
checkpoint inhibitor in fit patients considered eligible for platinum- 
based chemotherapy [IV, B]. Similarly, TPeX can be considered as a 
treatment alternative to EXTREME for some patients [for example, in 
case of dihydropyrimidine dehydrogenase deficiency (DPD)]. 

For patients who progress within 6 months of platinum therapy, 
given either as palliative treatment or with multimodal curative treat-
ment, nivolumab has been shown to improve OS compared with single- 
agent systemic treatment (cetuximab, docetaxel or methotrexate): 7.5 
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versus 5.1 months (CheckMate 141) [77]. In a very similar study design 
(KEYNOTE-040), pembrolizumab prolonged median OS compared with 
standard of care (8.4 versus 6.9 months), although the difference was 
not statistically significant [78]. In the population with a PD-L1 TPS 
of ≥ 50%, median OS was 11.6 months with pembrolizumab and 6.6 
months with standard of care. 

Nivolumab is both FDA- and EMA-approved in this setting [I, A; 
ESMO-MCBS v1.1 score: 4]. Pembrolizumab is also approved by the 
FDA for the same indication and is approved by the EMA for patients 
whose tumours express PD-L1 with a TPS of ≥50% [I, A]. 

After progression on platinum-based chemotherapy and anti-PD-1 
inhibitors, no standard of care exists. Cetuximab is approved by the 
FDA after platinum failure [III, C]. This approval was not based on a 
randomised trial but on data from prospective single-arm studies which 
showed that patients progressing on platinum-based chemotherapy 
treated with cetuximab had a median OS of between 5.2 and 6.1 
months [79]. 

Taxanes with or without cetuximab and/or methotrexate are fre-
quently used after platinum failure, although no randomised trials have 
demonstrated their benefit in this setting [III, C]. 

Recommendations  

• The optimal treatment strategy must be discussed in an MDT in-
cluding not only the treating physicians but all the supportive spe-
cialities [III, A].  

• Patients should be treated at high-volume facilities [II, A].  
• In case of RT, all patients should be treated by IMRT or VMAT [I, A].  
• The treatment strategy for HPV-positive SCCHN should be the same 

as HPV-negative SCCHN [I, A].  
• The recommended treatment option should be based on patient- and 

treatment-related factors (e.g. side effects, complications, etc) since 
conservative surgery and RT may often provide similar locoregional 
control [IV, A].  

• Early disease should be treated as much as possible with a single- 
modality treatment [IV, A].  

• Standard options for locally advanced disease are either surgery plus 

adjuvant (C)RT or primary concomitant CRT [I, A].  
• Primary surgical treatment followed by RT or CRT is the preferred 

treatment for T3/T4 oral cavity and T4 laryngeal cancers [III, A].  
• Concomitant CRT increases locoregional control and OS compared 

with RT alone [I, A].  
• A hypoxic radiosensitiser increases locoregional control and disease- 

free survival compared with RT alone [I, A].  
• The standard of care for chemotherapy is cisplatin at a dose of 

100 mg/m2 given on days 1, 22 and 43 of concomitant RT (70 Gy) 
[II, A].  

• In patients unfit for cisplatin, carboplatin combined with 5-FU or 
cetuximab concomitant to RT as well as hyperfractionated or ac-
celerated RT without chemotherapy are treatment alternatives [II, 
A].  

• For larynx preservation, induction chemotherapy with TPF (three 
courses) followed by RT alone is a validated treatment option [I, A]. 

• Besides larynx preservation, induction chemotherapy is not routi-
nely recommended.  

• Neck dissection is not recommended in cases of negative FDG-PET 
and normal size lymph nodes at 12 weeks post-CRT [I, A].  

• Postoperative RT is recommended for patients with pT3–4 tumours, 
resection margins with macroscopic (R2) or microscopic (R1) re-
sidual disease, perineural infiltration, lymphatic infiltration, > 1 
invaded lymph node and the presence of extracapsular infiltration 
[II, A].  

• Postoperative CRT is recommended for patients with an R1 resection 
and extracapsular rupture [I, A].  

• Postoperative RT or CRT should start within 6–7 weeks of surgery 
[II, A]. 

• Pembrolizumab in combination with platinum/5-FU and pem-
brolizumab monotherapy are two approved regimens for patients 
with recurrent/metastatic SCCHN expressing PD-L1 (CPS ≥ 1) [I, A; 
ESMO-MCBS v1.1 score: 4]. Chemotherapy plus pembrolizumab is 
recommended when rapid tumour shrinkage is needed. 

• Platinum/5-FU/cetuximab remains the standard therapy for re-
current/metastatic patients with SCCHN not expressing PD-L1 [I, A; 
ESMO-MCBS v1.1 score: 3]. TPeX is also a treatment option in this 

Figure 5. Management of recurrent and/or metastatic disease not amenable to curative RT or surgery. 5-FU, 5-fluorouracil; BSC, best supportive care; ChT, 
chemotherapy; CRT, chemoradiotherapy; M, metastasis; N, node; PD-L1, programmed death-ligand 1; RT, radiotherapy; T, tumour; TPeX, cisplatin/docetaxel/ 
cetuximab. 
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population [II, B]. 
• Nivolumab is both FDA- and EMA-approved for recurrent/meta-

static patients who progress within 6 months of platinum therapy [I, 
A; ESMO-MCBS v1.1 score: 4].  

• DPD testing is recommended before initiating 5-FU. 

Personalised medicine 

The primary treatment of local and locoregional disease should be 
individualised based on disease location, stage and the expected func-
tional outcome. 

Opportunities for personalised medicine in SCCHN are shown in  
Table 2. HPV-induced oropharyngeal cancer has a better prognosis 
compared with HPV-negative SCCHN [4]. However, treatment de-es-
calation for HPV-positive oropharyngeal cancer is still investigational 
and so the treatment strategy for HPV-positive SCCHN should be the 
same as for HPV-negative SCCHN [I, A]. 

The efficacy of pembrolizumab or nivolumab is higher in patients 
with PD-L1-expressing tumours [73,77,78]. PD-L1 staining (CPS) for 
recurrent/metastatic SCCHN is recommended since pembrolizumab is a 
first-line treatment option for patients with PD-L1-positive SCCHN [I, 
A]. 

Follow-up 

Patients must be followed closely to detect early locoregional re-
currence or new primaries and to monitor long-term treatment toxi-
cities. Therefore, the follow-up should include the whole head and neck 
MDT, including not only the physicians but the dietician and the 
speech/swallowing/hearing and psychological specialists. 

The risk of disease relapse is estimated at between 40% and 60% for 
patients with locally advanced disease, with most recurrences occurring 
within the first two years after the primary diagnosis [37]. The in-
cidence of second primaries is 2–4% per year and remains relatively 
constant over time [80]. 

Clinical follow-up, including a head and neck examination by flex-
ible endoscopy, should be carried out every 2–3 months during the first 
two years, every 6 months for years 3–5 and annually thereafter [III, A]. 
For locally advanced disease, head and neck imaging is recommended 
three months after the primary treatment to assess the patient status 
and to have a baseline post-treatment imaging assessment. FDG-PET/ 
CT is recommended 3 months after CRT for patients with node-positive 
disease to assess the necessity of neck dissection. Otherwise imaging 
should be carried out if symptoms occurs or in case of abnormalities 
found at the clinical examination [III, A] [81]. 

For patients treated with RT, daily teeth fluorination, dental eva-
luation every 6 months and yearly TSH dosage are recommended; to-
bacco and alcohol withdrawal counselling and psychological support 
are also recommended, as clinically indicated. 

Prevention and screening for other cancers sharing the same risk 
factors (i.e. lung cancer in smokers, cervical cancer, etc) should be 
carried out according to their respective guidelines [82,83]. This is not 
limited to tobacco and alcohol risks since patients diagnosed with HPV- 
associated invasive or pre-invasive tumours also have an increased risk 
of a second HPV-associated cancer [83]. 

Recommendations   

• Clinical follow-up including head and neck examination by flexible 
endoscopy should be carried out every 2–3 months during the first 
two years, every 6 months for years 3–5 and annually thereafter [III, 
A]. 

• Imaging should be carried out if symptoms occur or in cases of ab-
normalities found at the clinical examination [III, A].  

• FDG-PET/CT is recommended 3 months after CRT for patients with 
node-positive disease to assess the necessity of neck dissection [I, A]. 

Methodology 

These Clinical Practice Guidelines were developed in accordance 
with the ESMO standard operating procedures for Clinical Practice 
Guidelines development, available at http://www.esmo.org/ 
Guidelines/ESMO-Guidelines-Methodology. The relevant literature 
has been selected by the expert authors. ESMO-MCBS v1.1 [84] table 
with MCBS scores for new therapies/indications as approved by the 
EMA is included in Supplementary Table S3, available at https://doi. 
org/10.1016/j.annonc.2020.07.011. Levels of evidence and grades of 
recommendation have been applied using the system shown in  
Supplementary Table S4, available at https://doi.org/10.1016/j. 
annonc.2020.07.011 [85]. Statements without grading were con-
sidered justified standard clinical practice by the experts and the ESMO, 
European Head and Neck Society (EHNS) and European SocieTy for 
Radiotherapy and Oncology (ESTRO) Faculty. This manuscript has been 
subjected to an anonymous peer review process. 
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Table 2 
Personalised medicine in SCCHN.      

Biomarker Method Validated use LoE, GoR  

p16 p16 IHC  1. Surrogate marker for HPV-induced oropharyngeal cancer  
2. Prognostic factor for oropharyngeal cancer 

I, A 

PD-L1 PD-L1 IHC (FDA-approved test) First-line recurrent/metastatic disease to identify patients that may benefit from pembrolizumab monotherapy I, A 

FDA, Food and Drug Administration; GoR, grade of recommendation; HPV, human papilloma virus; IHC, immunohistochemistry; LoE, level of evidence; PD-L1, 
programmed death-ligand 1.  
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Appendix A. Supplementary material 

Supplementary data to this article can be found online at https:// 
doi.org/10.1016/j.oraloncology.2020.104933. 
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