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Treating head and neck cancer patients with systemic therapy is challenging because

of tumor related, patient related and treatment related factors. In this review, we aim

to summarize the current standard of care in the curative and palliative setting, and

to describe best practice with regard to structural requirements, procedures, and

monitoring outcome. Treatment advice for individual head and neck cancer patients

is best discussed within a multidisciplinary team. Cisplatin is the drug of choice for

concomitant chemoradiotherapy in the primary and postoperative setting, and also a

main component of induction chemotherapy. However, acute and late toxicity is often

significant. Checkpoint inhibitors have recently been proven to be active in the metastatic

setting which has resulted in a shift of paradigm. Detailed knowledge, institution of

preventive measures, early recognition, and prompt treatment of adverse events during

systemic therapy is of paramount importance. Documentation of patient characteristics,

tumor characteristics, treatment details, and clinical and patient reported outcome is

essential for monitoring the quality of care. Participation in initiatives for accreditation and

registries for benchmarking institutional results are powerful incentives for implementation

of best practice procedures.

Keywords: best practice, systemic treatment, chemotherapy, immunotherapy, head and neck cancer, squamous

cell carcinoma

INTRODUCTION

Patients with locally advanced or recurrent/metastatic head and neck squamous cell carcinoma
(HNSCC) constitute a challenging population for systemic treatment because of tumor related,
patient related and treatment related factors. The primary tumor can cause problems with eating,
dysphagia and pain, resulting in significant weight loss already before diagnosis, while weight loss of
more than 5% is an independent prognostic factor for worse progression free survival (1). Patients
with advanced hypopharyngeal and laryngeal carcinomas can present with airway obstruction, or
develop airway obstruction early during treatment and may require a tracheostomy. Patient related
factors that can complicate systemic treatment are tobacco and alcohol addiction, co-morbidity and
lack of a social network. In the curative setting, high-dose cisplatin concurrent with radiotherapy is
the standard of care, either as primary treatment or after surgery. Chemoradiotherapy induces high
rates of acute and late or long term adverse events. On the other hand, in the recurrent/metastatic
setting, the field is rapidly evolving with the emergence of immune checkpoint inhibitors. Here,
we summarize standard systemic treatment regimens, and describe best practice for administering
systemic treatment with regards to structural requirements, procedures and monitoring outcome.
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STANDARD SYSTEMIC TREATMENT
REGIMENS

Locoregionally Advanced Disease
For patients with locoregionally advanced HNSCC with non-
resectable tumors or in whom functional outcome of surgery is
expected to be poor, primary concomitant chemoradiotherapy
(CRT) with high-dose cisplatin (100 mg/m2) delivered every
3 weeks × 3 is the preferred treatment regimen (2–6). In

Table 1, treatment regimens based on at least one phase III study
are summarized. In oropharyngeal cancer patients accelerated

fractionation radiotherapy over 6 weeks with two cycles of

TABLE 1 | Standard systemic treatment regimens for HNSCC*.

Setting Regimen (reference) Dosing schedule Remarks

Induction chemotherapy Benefit over CRT is unclear

TPF (7) Docetaxel 75 mg/m2
+ cisplatin 100 mg/m2 on day 1 followed by

continuous infusion of 5FU 1,000 mg/m2/day for 4 days every 3 weeks

for three cycles

US regimen

TPF (8, 9) Docetaxel 75 mg/m2
+ cisplatin 75 mg/m2 on day 1 followed by

continuous infusion of 5FU 750 mg/m2 for 5 days, every 3 weeks for

three cycles

European regimen

Primary concomitant chemoradiotherapy/bioradiotherapy

Cisplatin (4, 6, 10–12) Cisplatin 100 mg/m2 on day 1, 22, and 43 during standard

fractionated RT (or on day 1 and 22 during accelerated RT)

Preferred CRT regimen

Accelerated RT plus 2 cycles cisplatin was not

superior to standard fractionated RT plus three

cycles cisplatin

Carboplatin/5FU (13) Carboplatin 70 mg/m2 on day 1–4, continuous infusion of 5FU 600

mg/m2/day on day 1–4 in week 1, 4, and 7 during RT

Has not been compared head to head with cisplatin

Cetuximab (14) Cetuximab 400 mg/m2 1 week before start of RT and weekly 250

mg/m2 during RT

Inferior to cisplatin (for HPV related oropharyngeal

cancer)

Postoperative chemoradiotherapy

Cisplatin (15–18) Cisplatin 100 mg/m2 on day 1, 22, and 43 during RT

Cisplatin 50mg flat dose weekly

Inferior LRC with weekly 30 mg/m2 cisplatin

compared to 3-weekly 100 mg/m2

Superior LRC, OS and DFS with weekly 50mg

cisplatin compared to radiotherapy alone but has

not been compared to 3-weekly 100 mg/m2

Recurrent/metastatic palliative setting, 1st line

Pembrolizumab (19) Pembrolizumab 200mg every 3 weeks Approved by FDA but not (yet) by EMA

Superior OS compared to EXTREME in patients

with CPS ≥20 and in patients with CPS ≥1

Platinum, 5FU and

pembrolizumab (19)

Cisplatin 100 mg/m2 or carboplatin AUC 5 on day 1, plus 5FU 1,000

mg/m2/day on day 1–4, every 3 weeks for a maximum of six cycles

plus pembrolizumab 200mg every 3 weeks until progression

Approved by FDA but not (yet) by EMA

Superior OS compared to EXTREME

EXTREME (20) Cisplatin 100 mg/m2 or carboplatin AUC 5 on day 1, plus 5FU 1,000

mg/m2/day on day 1–4, every 3 weeks for a maximum of six cycles

plus cetuximab 400 mg/m2 at first dose, then 250 mg/m2 weekly until

disease progression

Recurrent/metastatic palliative setting, 2nd line

Nivolumab (21) Nivolumab 3 mg/kg (can be replaced by 240mg flat dose) every 2

weeks

After platinum containing chemotherapy

Pembrolizumab (22) Pembrolizumab 200mg every 3 weeks After platinum containing chemotherapy

Europe: restricted to patients with PD-L1 TPS

≥ 50%

*Based on at least one randomized phase III study. 5FU, 5-fluorouracil; AUC, area under the curve in mg per milliliter per minute; CPS, combined positive score for PD-L1 expression on

tumor and immune cells; CRT, chemoradiotherapy; DFS, disease free survival; EMA, European Medicines Agency; FDA, US Food and Drug Administration; LRC, locoregional control;

OS, overall survival; PD-L1, programmed death receptor ligand 1; RT, radiotherapy; TPF, docetaxel (Taxotere?), cisplatin (platinum), and 5FU; TPS, tumor proportion score (percentage

of tumor cells with membranous PD-L1 staining).

high-dose cisplatin resulted in similar outcome as conventional
fractionation radiotherapy over 7 weeks with three cycles of high-
dose cisplatin (10). Alternative concomitant systemic therapy
regimens that improve overall survival compared to radiotherapy
alone are carboplatin with infusional 5-fluorouracil (5FU) (13)
or cetuximab (14). Based upon a lower level of evidence weekly
cisplatin (40 mg/m2) (23–25), cisplatin with 5FU (26, 27),
hydroxyurea with 5FU, cisplatin with paclitaxel (26, 27), or
weekly carboplatin with paclitaxel can be considered (28). Benefit
of concomitant chemotherapy decreases with age, and in a meta-
analysis no benefit over locoregional treatment alone could be
demonstrated for patients≥70 years of age (29). Similarly, elderly
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patients do not benefit in the same way as younger patients from
the addition of cetuximab to radiotherapy (14). This is paralleled
by an increase in non-cancer related deaths in elderly patients.
Proper selection of fit elderly patients with geriatric assessment
might identify a subgroup that derives the same benefit as
younger patients, but prospective data to support this is currently
lacking. Treatment of elderly head and neck cancer patients has
recently been extensively reviewed (30). Hypoxia modification
with nimorazole during radiotherapy has been shown to
improve locoregional control compared to radiotherapy alone
(31) and is used in some countries as a standard of care.
Patients with locoregionally advanced human papilloma virus
(HPV) associated oropharyngeal cancer have significantly better
outcome than patients with non-HPV related HNSCC, and
treatment de-intensification strategies are under investigation.
However, two randomized studies recently demonstrated that
radiotherapy with cetuximab results in inferior overall survival
compared to CRT with high-dose cisplatin, which therefore
remains the standard of care (11, 12).

Patients who undergo primary surgical treatment and have
involved resectionmargins and/or extranodal extension of lymph
node metastasis are at high risk of developing recurrent disease.
Outcome in these patients is improved by the addition of
concomitant high-dose cisplatin to postoperative radiotherapy
(15, 16, 32). Results of studies with high-dose and low-dose
concurrent cisplatin were recently summarized (33). Of the
two randomized trials that have been reported, one study was
not evaluable for efficacy due poor accrual (34). The second
study compared 6–7 weekly cycles of 30 mg/m2 with three
cycles of 100 mg/m2 cisplatin every 3 weeks (17). Locoregional
control at 2 years was inferior in the low-dose arm (58.5
vs. 73.1%) and progression free survival and overall survival
were numerically inferior but statistical significance was not
reached for survival endpoints. It remains unclear to what
extend the lower cumulative dose of the weekly regimen is
responsible for inferior efficacy. Results of a third randomized
phase II/III study comparing three times 100 mg/m2 with 7
weekly cycles of 40 mg/m2 cisplatin in the postoperative setting
are awaited (35).

Induction chemotherapy followed by either radiotherapy
alone, or radiotherapy with cetuximab, or CRT with weekly
carboplatin, can be used as an organ preservation strategy.
However, its benefit over CRT alone is not clear at this
stage with conflicting phase III studies and heterogenous
patient populations on these trials and the role of induction
chemotherapy is therefore debated (36, 37). If induction
chemotherapy is chosen, docetaxel with cisplatin and 5FU (TPF)
is the preferred combination (7–9). In the United States (US)
three cycles of docetaxel 75 mg/m2 plus cisplatin 100 mg/m2

followed by continuous infusion of 1,000 mg/m2 5FU for 4 days
every 3 weeks is used (7), while in Europe four 3-weekly cycles of
docetaxel 75 mg/m2, cisplatin 75 mg/m2 followed by continuous
infusion of 750 mg/m2 5FU for 5 days is used (8).

Recurrent/Metastatic Disease
For patients with metastatic HNSCC, or recurrent disease that
is not amenable to curative intent treatment, the EXTREME

regimen consisting of cisplatin or carboplatin with 5FU and
cetuximab followed by cetuximab maintenance has been the
standard first-line treatment for the last decade (20). Based upon
a lower level of evidence, other chemotherapy combinations
or single-agent treatment options can be considered (2). In
patients who progress after platinum containing chemotherapy,
treatment with an anti-programmed death 1 (PD1) antibody
improves overall survival and induces durable responses in a
subgroup of patients with a lower rate of grade 3–4 adverse
events compared to investigator’s choice systemic therapy (21,
22, 38, 39). Nivolumab was shown to improve overall survival
irrespective of HPV status or programmed death ligand 1
(PD-L1) expression with better preservation of quality of life
compared to the control arm (38, 40). Pembrolizumab also
improved overall survival, in the entire cohort and in the
subgroups of patients with PD-L1 positive tumors (22). This led
to approval of pembrolizumab for patients with a PD-L1 tumor
proportion score (percentage of tumor cells with membranous
PD-L1 staining) ≥50% in 2018 by the European Medicines
Agency (EMA), while the FDA granted accelerated approval
irrespective of PD-L1 expression back in 2016, based on the
results of the phase 1b study (41). However, treatment paradigm
for the recurrent/metastatic setting will likely change again soon,
since the final analysis of the KEYNOTE 048 study in the first-
line recurrent/metastatic setting indicated that compared with
the EXTREME regimen, pembrolizumab plus platinum and 5FU
followed by pembrolizumab maintenance had superior overall
survival in the PD-L1 combined positive score (CPS) ≥20,
CPS ≥1, and total populations with comparable safety (19).
Pembrolizumab alone had superior overall survival in the CPS
≥20 and≥1 populations, with non-inferior overall survival in the
total population, and favorable safety compared to EXTREME
(19) and is already mentioned in the NCCN clinical practice
guideline (2).

STRUCTURAL REQUIREMENTS

The first requirement for effective delivery of systemic therapy to
HNSCC patients is identification of patients in whom systemic
treatment is indicated. The best way of doing this is discussing
every newly diagnosed patient, every patient with recurrent
disease and every patient who requires a change in treatment
plan, during a multidisciplinary team (MDT) conference. An
MDT approach is associated with improved tumor staging,
better adherence to quality indicators, more concomitant CRT,
shorter time between surgery and adjuvant therapy, higher
completion rate of adjuvant treatment, and most important:
improved disease specific and overall survival (42–46). According
to the Dutch guidelines, a head and neck oncology center
should at minimum have in the team three head and neck
surgeons (at least one otolaryngeal surgeon and one oral and
maxillofacial surgeon), two reconstructive surgeons, two head
and neck radiation oncologists, and at least one head and neck
medical oncologist, dermatologist, head and neck radiologist,
pathologist, nuclear medicine physician, oncology nurse/case
manager, dietician, physiotherapist, speech-language pathologist,
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dentist-maxillofacial prosthodontist, psychologist, and social
worker (47). This list closely resembles the core team defined in
the Canadian guidelines (48, 49). The minimum recommended
volume for medical oncologists who care for head and neck
cancer patients is 25 per year, although scientific evidence to
support this number is lacking (48–50). In the Netherlands, the
minimum required volume for immunotherapy in a hospital is
20 patients per year, but this may include different cancer types.

With regards to the healthcare facility, the optimal situation is
to have the pharmacy, the infusion facility, the radiation center,
the inpatient ward, specialists for treatment of immunotherapy
side effects, an intensive care unit, and a 24/7 emergency
department in one center. This enables quick communication
between health care professionals and prompt admission to
address adverse events, which helps to keep treatment breaks to
a minimum.

Specific information about treatment schedules, potential side
effects, instructions on when to contact the oncology nurse or
medical oncologist along with contact details, is of importance
for patients. This can be digital or on paper.

BEST PRACTICE PROCEDURES

After discussing a patient within the MDT, it is recommended
to file a report in the patient’s records which accessible for
every teammember and contains tumor characteristics including
TNM stage, patient characteristics such as co-morbidity, medical
history, tobacco and alcohol consumption, treatment intent
(curative or palliative), and treatment plan (50). If the treatment
advice deviates from the guidelines, it is preferable to specify the
reason for it.

A longer waiting time between histopathological diagnosis
and start of primary treatment is independently associated with
worse overall survival in patients with HNSCC (51). The median
tumor volume doubling time was shown to be 99 days in a Danish
cohort, but in the half with the fastest growing tumors this was 30
days (52). Therefore, starting treatment as quickly as possible will
improve patient outcome.

If systemic therapy is recommended by the MDT, the
patient is referred to the medical oncologist who will carefully
evaluate if systemic treatment is feasible through assessing the
performance status, co-morbidity, previous medical history,
organ function, and current medication. For elderly patients,
geriatric screening and/or comprehensive geriatric assessment is
recommended (53). Vulnerability according to the G8 was found
to be independently associated with worse overall survival and
persistent lower quality of life in HNSCC patients who received
curative intent (chemo)radiotherapy (54).

Chemotherapy
In general, Eastern Cooperative Oncology Group (ECOG)
performance status worse than 2 (where 2 is defined as
ambulatory and able of all self-care but unable to carry out any
work activities; up and about for >50% of waking hours) is
considered a contraindication for chemotherapy. Furthermore,
blood cell counts, renal function, electrolytes and liver tests need
to be adequate, and have to be assessed before each cycle.

Nutritional status is of particular importance in HNSCC
patients. The tumor itself can cause problems with chewing,
odynophagia, and dysphagia which can result in malnutrition.
In addition, tooth extractions are performed in many patients
before start of radiotherapy, further limiting the ability to eat
normally. Also treatment side effects, especially of concomitant
CRT, can cause swallowing problems. In the acute phase this
is mainly related to mucositis, while dry mouth and sticky
saliva are prominent long term side effects. In order to secure
nutrition during CRT, prophylactic placement of a percutaneous
endoscopic gastrostomy (PEG) tube can be considered. In a
randomized study prophylactic PEG tube placement resulted
in less malnourished patients, longer enteral feeding and better
quality of life at 6 months after treatment without increased
risk of long-term dysphagia compared with a control group
treated according to clinical practice (55, 56). However, not
all patients need enteral feeding, and selection of patients at
high risk for malnutrition based on weight loss before start
of treatment, age and radiotherapy dose to the constrictor
muscles, can be used to select patients for prophylactic PEG
tube placement (57). Nasogastric tube feeding appears to be an
effective alternative to maintain body weight and the optimal
method for enteral feeding of HNSCC patients has not yet been
determined (58).

It is recommended to dose chemotherapy on actual body
weight or, in the case of carboplatin, on actual stable creatinine
clearance. In order to check and sign that the right drug is given
to the right patient at the right dose at the right moment, the
pharmacist and the nurses at the infusion facility need to be
informed which treatment protocol applies, what is the treatment
cycle number and day, the date, the height of the patient,
actual weight, body surface area and/or creatinine clearance,
and whether or not a dose reduction is applied. Including this
information in the prescription, and filing prescriptions in the
patient records facilitates personalized treatment modifications.

Nausea is a prominent side effect of chemotherapy and
cisplatin belongs to the high-emetic-risk antineoplastic agents. A
combination of four drugs consisting of a neurokinin 1 receptor
antagonist, a serotonin receptor antagonist, dexamethasone,
and olanzapine is recommended for cisplatin (59). Carboplatin
belongs to the moderate-emetic-risk category requiring a three-
drug antiemetic regimen, and docetaxel, 5FU and cetuximab have
a low-emetic-risk, however combinations andmultiday regimens
should be treated per day for the drug with the highest emetic
risk, and for 2 days after the last dose (59).

In addition to general chemotherapy side effects, cisplatin
can cause renal toxicity, hearing loss, and neuropathy, and
it can provoke cardiovascular events. Therefore, audiometric
testing and an electrocardiogram is recommended before start
of treatment, and thereafter if clinically indicated. Before
every cycle, presence of neuropathy has to be assessed
and creatinine clearance should be ≥60 ml/min. Adequate
intravenous hydration from 2 to 12 h prior until at minimum
6h after the administration of cisplatin is essential to protect
renal function, and forced diuresis with mannitol or diuretics
may be required (60). Allergic reactions to platinum compounds
can occur. Therefore, it is important to have medication and a
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protocol for treatment of allergic reactions readily available at the
infusion facility.

5FU is degraded into inactive metabolites by the enzyme
dihydropyrimidine dehydrogenase (DPD). Variations in the gene
encoding DPD result in reduced enzyme activity, increased
5FU exposure and severe mucositis and hematologic toxicity.
Prospective genotyping and upfront 5FU dose reduction in
patients who carry a variant allele predicting reducedmetabolism
can prevent potentially lethal toxicity also in patients who
undergo chemoradiation with a relatively low 5FU dose (61, 62).
In intermediate metabolizers, a dose reduction of 25–50% is
recommended, while in poor metabolizers with complete DPD
deficiency, it is recommended to avoid 5FU (63).

Docetaxel can induce fluid retention and hypersensitivity
reactions characterized by generalized erythema and
hypotension. In order to reduce the risk and severity of
these side effects, patients can to be treated with dexamethasone
for 3 days, starting the night before docetaxel administration
(64). A study in Chinese patients with head and neck cancer
receiving TPF showed that lower dexamethasone doses than
the recommended six doses of 8mg (twice daily) did not
increase the risk of severe hypersensitivity reactions (65).
The risk of alopecia from docetaxel can be reduced by scalp
cooling (66). However, because of tumor localization close
to the scalp, reduced efficacy as a result of cooling is a
concern and therefore scalp cooling is not recommended in
HNSCC patients. For the TPF regimen, antibiotic prophylaxis
with ciproflacin 500mg orally twice daily, from day 5 to 15
for prevention of neutropenic infections was administered
in the pivotal trial (8). If patients develop neutropenic
fever or neutropenic infection, addition of granulocyte
colony stimulating factor (G-CSF) after the next cycles is
recommended (67). In a retrospective analysis, primary
prophylactic G-CSF did not reduce the incidence of febrile
neutropenia in patients treated with TPF and ciprofloxacin
or levofloxacin (68). Like for cisplatin, neuropathy is also a
frequent side effect of docetaxel and assessment before each cycle
is recommended.

Cetuximab
Cetuximab can induce severe infusion-related reactions,
including anaphylactic reactions even within minutes of the start
of the first infusion. In the registration study, an antihistamine
was administered as premedication, followed by a test dose of
20mg cetuximab in 10min followed by 30min of observation
(69). Four out of 211 patients discontinued cetuximab because
of a hypersentitivity reaction after the test dose or the first dose.
The compendium advises premedication with an antihistamine
and a steroid, as well as close monitoring and prompt treatment
of allergic reactions (70). A frequent adverse event of EGFR
targeting drugs is an acneiform skin rash. Prophylactic treatment
with an oral antibiotic such as doxycycline or minocycline can
be used to reduce the severity of the rash, although not all
trials showed consistent results, however it is recommended
to instruct patients about sunlight protection (71). Another
frequently occurring side effect is hypomagnesemia, especially
in patients who receive ≥7 cetuximab infusions and concurrent

cisplatin or carboplatin (72). Intravenous supplementation may
be required and it may take several weeks or months to resolve.

Immune Checkpoint Inhibitors
Nivolumab, pembrolizumab, and other immune checkpoint
inhibitors can cause a wide spectrum of immune related adverse
events. The most frequently affected organs are the skin, the
gastrointestinal tract, the lungs, and endocrine organs including
thyroid, pituitary, and adrenal glands. Less commonly the
musculoskeletal tract, nervous system, kidneys, eyes, and heart
and blood vessels are affected. Some of these side effects are
potentially lethal. Prompt treatment usually results in complete
resolution, although endocrinopathies may require lifelong
hormonal substitution. The European Society of Medical
Oncology (ESMO) and the American Society of Clinical
Oncology (ASCO) developed guidelines for management of
immunotherapy side effects (73, 74). For grade 3–4 toxicity,
consultation of organ specialists such as a dermatologist,
gastroenterologist, endocrinologist, pulmonologist etc. is
required, which implies that a multidisciplinary team with
expertise in treatment of immunotherapy side effects has to
be available. In contrast to chemotherapy and cetuximab,
immune checkpoint inhibitors may be continued at first
progression provided that the patient has not deteriorated,
although the incidence of pseudoprogression appears to be low
in HNSCC (75).

OUTCOME

If there is suspicion of recurrent disease in patients treated
with curative intent, imaging and biopsy is required for
confirmation. In the palliative setting, assessment of disease
progression and treatment response according to the Response
Evaluation Criteria In Solid Tumors (RECIST) (76) is preferred,
also for patients treated outside studies. For evaluation
of immunotherapy, a consensus guideline called iRECIST
has been developed to capture response patterns such as
pseudoprogression that differ from response patterns to
cytotoxic agents (77). Universal criteria for evaluation facilitate
benchmarking of institutional results against data from other
centers and comparison with the literature. For the same reason
it is important to record the date of death and whenever possible,
the cause of death in the patient file.

Documentation of complications, unexpected toxicity and
serious toxicity of systemic treatment can improve safety of
the individual patient, and prevent further damage. It also
allows listing for periodical discussion of incidence and potential
causes within the MDT. When these discussions are followed by
implementation of strategies to lower complication risk, future
patients will be better protected. In order to be able to compare
incidence of severe toxicity and complications with the literature
and with other centers, use of the Common Terminology Criteria
for Adverse Events is recommended (78).

Next to medical outcome parameters, patient reported
outcome measures (PROMs) are increasingly used to get insight
in the impact of treatment on disease symptoms, functional
ability, and quality of life (79, 80).
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FIGURE 1 | Infographic representing best practice structural requirements, procedures, and outcome evaluation for systemic treatment of head and neck squamous

cell carcinoma patients, and how quality can be assessed.

QUALITY ASSESSMENT

Several accreditation or certification programs have been
launched with the aim to improve the quality of care for
cancer patients. An example is ASCO’s Quality Oncology
Practice Initiative (QOPI)1. Next to a core module and a
symptom/toxicity module, tumor specific modules have been
developed, although not yet for head and neck cancer. To
illustrate, one of the core module measures is that height, weight,
and body surface area should be documented prior to curative
chemotherapy. The Organization of European Cancer Institutes
(OESI) has created an accreditation and designation program
for Clinical Cancer Centers and Comprehensive Cancer Centers
which is based on peer review2. Participation in such initiatives
can help centers to identify and improve evidence based quality
indicators (Figure 1). Accreditation programs aremainly focused
on structural and procedural quality indicators. Monitoring with
benchmarking of outcome parameters is a powerful incentive
for implementing best practice procedures, but challenging to
achieve, for instance because case mix variability has to be taken
into account. Increasingly, national registries of real world data
are set up and used for monitoring and improving quality of care
(81). The Dutch Head and Neck Audit (DHNA) is a registry that
was recently launched and covers a broad spectrum of structural,
procedural, and outcome parameters. Participation is mandatory

1https://practice.asco.org/quality-improvement/quality-programs/quality-

oncology-practice-initiative (accessed on February 10, 2019).
2http://www.oeci.eu/Accreditation/Page.aspx?name=BACKGROUND (accessed

on February 10, 2019).

for head and neck cancer centers, and the first results show
that even in a small country with centralized head and neck
cancer care, variation exists in quality indicators (82). Results
of individual centers participating in the DHNA will become
publicly available in the next years to maximize transparency
and to boost initiatives for implementation of best practice
procedures. The registration burden of such initiatives will
hopefully decrease in the near future with advanced information
technology and registration at the source. Potential draw backs
of public availability of institutional results include a risk

that institutes will primarily accept low risk patients and that
insurance companies may choose to cover costs only in the best
performing centers.

In summary, best practice in systemic therapy for HNSCC
involves participation in an MDT and following guidelines.
It requires detailed knowledge and anticipation of side effects
of systemic therapy and expertise in management of this
patient population. Documentation of patient characteristics,
tumor characteristics, treatment details, and clinical and patient
reported outcome is essential for monitoring the quality of care.
Participation in initiatives for accreditation and registries for
benchmarking institutional results can empower initiatives for
implementation of best practice procedures.

AUTHOR CONTRIBUTIONS

SO wrote the first draft of the manuscript. RH revised it critically
for important intellectual content. Both authors approved the
submitted version.

REFERENCES

1. Fakhry C, Zhang Q, Nguyen-Tân PF, Rosenthal DI, Weber RS, Lambert

L, et al. Development and validation of nomograms predictive of

overall and progression-free survival in patients with oropharyngeal

cancer. J Clin Oncol. (2017) 35:4057–65. doi: 10.1200/JCO.2016.7

2.0748

2. NCCN Guidelines Version 2.2019 Head and Neck Cancers. Available online

at: https://www.nccn.org/professionals/physician_gls/pdf/head-and-neck.pdf

3. Grégoire V, Lefebvre JL, Licitra L, Felip E. EHNS-ESMO-ESTRO

guidelines working group. Ann Oncol. (2010) 21(Suppl. 5):v184–6.

doi: 10.1093/annonc/mdq185

4. Forastiere AA, Goepfert H, Maor M, Pajak TF, Weber R, Morrison W,

et al. Concurrent chemotherapy and radiotherapy for organ preservation

in advanced laryngeal cancer. N Engl J Med. (2003) 349:2091–8.

doi: 10.1056/NEJMoa031317

5. Forastiere AA, Zhang Q, Weber RS, Maor MH, Goepfert H, Pajak TF,

et al. Long-term results of RTOG 91-11: a comparison of three nonsurgical

Frontiers in Oncology | www.frontiersin.org 6 August 2019 | Volume 9 | Article 815

https://practice.asco.org/quality-improvement/quality-programs/quality-oncology-practice-initiative
https://practice.asco.org/quality-improvement/quality-programs/quality-oncology-practice-initiative
http://www.oeci.eu/Accreditation/Page.aspx?name=BACKGROUND
https://doi.org/10.1200/JCO.2016.72.0748
https://www.nccn.org/professionals/physician_gls/pdf/head-and-neck.pdf
https://doi.org/10.1093/annonc/mdq185
https://doi.org/10.1056/NEJMoa031317
https://www.frontiersin.org/journals/oncology
https://www.frontiersin.org
https://www.frontiersin.org/journals/oncology#articles


Oosting and Haddad HNSCC: Best Practice Systemic Therapy

treatment strategies to preserve the larynx in patients with locally advanced

larynx cancer. J Clin Oncol. (2013) 31:845–52. doi: 10.1200/JCO.2012.43.6097

6. Adelstein DJ, Li Y, Adams GL, Wagner H Jr, Kish JA, Ensley JF, et al.

An intergroup phase III comparison of standard radiation therapy and two

schedules of concurrent chemoradiotherapy in patients with unresectable

squamous cell head and neck cancer. J Clin Oncol. (2003) 21:92–8.

doi: 10.1200/JCO.2003.01.008

7. Posner MR, Norris CM, Wirth LJ, Shin DM, Cullen KJ, Winquist EW, et al.

Sequential therapy for the locally advanced larynx and hypopharynx cancer

subgroup in TAX 324: survival, surgery, and organ preservation. Ann Oncol.

(2009) 20:921–7. doi: 10.1093/annonc/mdn752

8. Vermorken JB, Remenar E, van Herpen C, Gorlia T, Mesia R, Degardin M,

et al. Cisplatin, fluorouracil, and docetaxel in unresectable head and neck

cancer. N Engl J Med. (2007) 357:1695–704. doi: 10.1056/NEJMoa071028

9. Pointreau Y, Garaud P, Chapet S, Sire C, Sire C, Tuchais C, Tortochaux J, et al.

Randomized trial of induction chemotherapy with cisplatin and 5-fluorouracil

with or without docetaxel for larynx preservation. J Natl Cancer Inst. (2009)

101:498–506. doi: 10.1093/jnci/djp007

10. Ang KK, Harris J, Wheeler R, Weber R, Rosenthal DI, Nguyen-Tân PF, et al.

Human papillomavirus and survival of patients with oropharyngeal cancer. N

Engl J Med. (2010) 363:24–35. doi: 10.1056/NEJMoa0912217

11. Gillison ML, Trotti AM, Harris J, Eisbruch A, Harari PM, Adelstein DJ, et al.

Radiotherapy plus cetuximab or cisplatin in human papillomavirus-

positive oropharyngeal cancer (NRG Oncology RTOG 1016): a

randomised, multicentre, non-inferiority trial. Lancet. (2018) 393:40–50.

doi: 10.1016/S0140-6736(18)32779-X

12. Mehanna H, Robinson M, Hartley A, Kong A, Foran B, Fulton-Lieuw

T, et al. Radiotherapy plus cisplatin or cetuximab in low-risk human

papillomavirus-positive oropharyngeal cancer (De-ESCALaTE HPV): an

open-label randomised controlled phase 3 trial. Lancet. (2018) 393:51–60.

doi: 10.1016/S0140-6736(18)32752-1

13. Denis F, Garaud P, Bardet E, Alfonsi M, Sire C, Germain T, et al. Final

results of the 94-01 French Head and Neck Oncology and Radiotherapy

Group randomized trial comparing radiotherapy alone with concomitant

radiochemotherapy in advanced-stage oropharynx carcinoma. J Clin Oncol.

(2004) 22:69–76. doi: 10.1200/JCO.2004.08.021

14. Bonner JA, Harari PM, Giralt J, Cohen RB, Jones CU, Sur RK, et al.

Radiotherapy plus cetuximab for locoregionally advanced head and neck

cancer: 5-year survival data from a phase 3 randomised trial, and relation

between cetuximab-induced rash and survival. Lancet Oncol. (2010) 11:21–8.

doi: 10.1016/S1470-2045(09)70311-0

15. Bernier J, Domenge C, Ozsahin M, Matuszewska K, Lefèbvre JL, Greiner RH,

et al. Postoperative irradiation with or without concomitant chemotherapy

for locally advanced head and neck cancer.N Engl J Med. (2004) 350:1945–52.

doi: 10.1056/NEJMoa032641

16. Cooper JS, Pajak TF, Forastiere AA, Jacobs J, Campbell BH, Saxman SB,

et al. Postoperative concurrent radiotherapy and chemotherapy for high-

risk squamous-cell carcinoma of the head and neck. N Engl J Med. (2004)

350:1937–44. doi: 10.1056/NEJMoa032646

17. Noronha V, Joshi A, Patil VM, Agarwal J, Ghosh-Laskar S, Budrukkar A, et al.

Once-a-week versus once-every-3-weeks cisplatin chemoradiation for locally

advanced head and neck cancer: a phase III randomized noninferiority trial. J

Clin Oncol. (2018) 36:1064–72. doi: 10.1200/JCO.2017.74.9457

18. Bachaud JM, Cohen-Jonathan E, Alzieu C, David JM, Serrano E, Daly-

Schveitzer N. Combined postoperative radiotherapy and weekly cisplatin

infusion for locally advanced head and neck carcinoma: final report of

a randomized trial. Int J Radiat Oncol Biol Phys. (1996) 36:999–1004.

doi: 10.1016/S0360-3016(96)00430-0

19. Rischin D, Harrington KJ, Greil R, Soulieres D, Tahara M, de Castro G,

et al. Protocol-specified final analysis of the phase 3 KEYNOTE-048 trial

of pembrolizumab (pembro) as first-line therapy for recurrent/metastatic

head and neck squamous cell carcinoma (R/M HNSCC). J Clin Oncol.

(2019) 37:6000. doi: 10.1200/JCO.2019.37.15_suppl.6000

20. Vermorken JB, Mesia R, Rivera F, Remenar E, Kawecki A, Rottey S,

et al. Platinum-based chemotherapy plus cetuximab in head and neck

cancer. N Engl J Med. (2008) 359:1116–27. doi: 10.1056/NEJMoa08

02656

21. Ferris RL, Blumenschein G, Fayette J, Guigay J, Colevas AD, Licitra L, et al.

Nivolumab for recurrent squamous-cell carcinoma of the head and neck. N

Engl J Med. (2016) 375:1856–67. doi: 10.1056/NEJMoa1602252

22. Cohen EEW, Soulières D, Le Tourneau C, Dinis J, Licitra L, Ahn MJ,

et al. Pembrolizumab versus methotrexate, docetaxel, or cetuximab for

recurrent ormetastatic head-and-neck squamous cell carcinoma (KEYNOTE-

040): a randomised, open-label, phase 3 study. Lancet. (2019) 393:156–67.

doi: 10.1016/S0140-6736(18)31999-8

23. Medina JA, Rueda A, de Pasos AS, Contreras J, Cobo M, Moreno P, et al. A

phase II study of concomitant boost radiation plus concurrent weekly cisplatin

for locally advanced unresectable head and neck carcinomas. Radiother Oncol.

(2006) 79:34–8. doi: 10.1016/j.radonc.2006.03.010

24. Beckmann GK, Hoppe F, Pfreundner L, Flentje MP. Hyperfractionated

accelerated radiotherapy in combination with weekly cisplatin for

locally advanced head and neck cancer. Head Neck. (2005) 27:36–43.

doi: 10.1002/hed.20111

25. Sharma A, Mohanti BK, Thakar A, Bahadur S, Bhasker S. Concomitant

chemoradiation versus radical radiotherapy in advanced squamous cell

carcinoma of oropharynx and nasopharynx using weekly cisplatin: a phase

II randomized trial. Ann Oncol. (2010) 21:2272–7. doi: 10.1093/annonc/

mdq219

26. Taylor SG 4th, Murthy AK, Vannetzel JM, Colin P, Dray M, Caldarelli

DD, et al. Randomized comparison of neoadjuvant cisplatin and

fluorouracil infusion followed by radiation versus concomitant treatment

in advanced head and neck cancer. J Clin Oncol. (1994) 12:385–95.

doi: 10.1200/JCO.1994.12.2.385

27. Garden AS, Harris J, Vokes EE, Forastiere AA, Ridge JA, Jones C,

et al. Preliminary results of Radiation Therapy Oncology Group 97-03: a

randomized phase ii trial of concurrent radiation and chemotherapy for

advanced squamous cell carcinomas of the head and neck. J Clin Oncol. (2004)

22:2856–64. doi: 10.1200/JCO.2004.12.012

28. Suntharalingam M, Haas ML, Conley BA, Egorin MJ, Levy S, Sivasailam S,

et al. The use of carboplatin and paclitaxel with daily radiotherapy in patients

with locally advanced squamous cell carcinomas of the head and neck. Int J

Radiat Oncol Biol Phys. (2000) 47:49–56. doi: 10.1016/S0360-3016(00)00408-9

29. Pignon JP, le Maître A, Maillard E, Bourhis J. MACH-NC Collaborative

Group. Meta-analysis of chemotherapy in head and neck cancer

(MACH-NC): an update on 93 randomised trials and 17,346

patients. Radiother Oncol. (2009) 92:4–14. doi: 10.1016/j.radonc.2009.

04.014

30. Szturz P, Vermorken JB. Treatment of elderly patients with squamous

cell carcinoma of the head and neck. Front Oncol. (2016) 6:199.

doi: 10.3389/fonc.2016.00199

31. Overgaard J, Hansen HS, Overgaard M, Bastholt L, Berthelsen A, Specht

L, et al. A randomized double-blind phase III study of nimorazole as

a hypoxic radiosensitizer of primary radiotherapy in supraglottic larynx

and pharynx carcinoma. Results of the Danish Head and Neck Cancer

Study (DAHANCA) Protocol 5-85. Radiother Oncol. (1998) 46:135–46.

doi: 10.1016/S0167-8140(97)00220-X

32. Bernier J, Cooper JS, Pajak TF, van Glabbeke M, Bourhis J, Forastiere A, et al.

Defining risk levels in locally advanced head and neck cancers: a comparative

analysis of concurrent postoperative radiation plus chemotherapy trials of

the EORTC (#22931) and RTOG (# 9501). Head Neck. (2005) 27:843–50.

doi: 10.1002/hed.20279

33. Szturz P, Wouters K, Kiyota N, Kiyota N, Tahara M, Prabhash K,

et al. Low-dose vs. high-dose cisplatin: lessons learned from 59

chemoradiotherapy trials in head and neck cancer. Front Oncol. (2019)

9:86. doi: 10.3389/fonc.2019.00086

34. Tsan DL, Lin CY, Kang CJ, Huang SF, Fan KH, Liao CT, et al.

The comparison between weekly and three-weekly cisplatin delivered

concurrently with radiotherapy for patients with postoperative high-risk

squamous cell carcinoma of the oral cavity. Radiat Oncol. (2012) 7:215.

doi: 10.1186/1748-717X-7-215

35. Kunieda F, Kiyota N, Tahara M, Kodaira T, Hayashi R, Ishikura S, et al.

Randomized phase II/III trial of post-operative chemoradiotherapy

comparing 3-weekly cisplatin with weekly cisplatin in high-risk patients

with squamous cell carcinoma of head and neck: Japan Clinical

Frontiers in Oncology | www.frontiersin.org 7 August 2019 | Volume 9 | Article 815

https://doi.org/10.1200/JCO.2012.43.6097
https://doi.org/10.1200/JCO.2003.01.008
https://doi.org/10.1093/annonc/mdn752
https://doi.org/10.1056/NEJMoa071028
https://doi.org/10.1093/jnci/djp007
https://doi.org/10.1056/NEJMoa0912217
https://doi.org/10.1016/S0140-6736(18)32779-X
https://doi.org/10.1016/S0140-6736(18)32752-1
https://doi.org/10.1200/JCO.2004.08.021
https://doi.org/10.1016/S1470-2045(09)70311-0
https://doi.org/10.1056/NEJMoa032641
https://doi.org/10.1056/NEJMoa032646
https://doi.org/10.1200/JCO.2017.74.9457
https://doi.org/10.1016/S0360-3016(96)00430-0~
https://doi.org/10.1200/JCO.2019.37.15_suppl.6000
https://doi.org/10.1056/NEJMoa0802656
https://doi.org/10.1056/NEJMoa1602252
https://doi.org/10.1016/S0140-6736(18)31999-8
https://doi.org/10.1016/j.radonc.2006.03.010
https://doi.org/10.1002/hed.20111
https://doi.org/10.1093/annonc/mdq219
https://doi.org/10.1200/JCO.1994.12.2.385
https://doi.org/10.1200/JCO.2004.12.012
https://doi.org/10.1016/S0360-3016(00)00408-9
https://doi.org/10.1016/j.radonc.2009.04.014
https://doi.org/10.3389/fonc.2016.00199
https://doi.org/10.1016/S0167-8140(97)00220-X
https://doi.org/10.1002/hed.20279
https://doi.org/10.3389/fonc.2019.00086
https://doi.org/10.1186/1748-717X-7-215
https://www.frontiersin.org/journals/oncology
https://www.frontiersin.org
https://www.frontiersin.org/journals/oncology#articles


Oosting and Haddad HNSCC: Best Practice Systemic Therapy

Oncology Group Study (JCOG1008). Jpn J Clin Oncol. (2014) 44:770–4.

doi: 10.1093/jjco/hyu067

36. Winquist E, Agbassi C, Meyers BM, Yoo J, Chan KKW. Head and Neck

Disease Site Group. Systemic therapy in the curative treatment of head and

neck squamous cell cancer: a systematic review. J Otolaryngol Head Neck Surg.

(2017) 46:29. doi: 10.1186/s40463-017-0199-x

37. Geoffrois L, Martin L, De Raucourt D, Sun XS, Tao Y, Maingon P, et al.

Induction chemotherapy followed by cetuximab radiotherapy is not superior

to concurrent chemoradiotherapy for head and neck carcinomas: results

of the GORTEC 2007-02 phase III randomized trial. J Clin Oncol. (2018)

36:JCO2017762591. doi: 10.1200/JCO.2017.76.2591

38. Ferris RL, Blumenschein G, Fayette J, Guigay J, Colevas AD, Licitra L,

et al. Nivolumab vs investigator’s choice in recurrent or metastatic squamous

cell carcinoma of the head and neck: 2-year long-term survival update of

CheckMate 141 with analyses by tumor PD-L1 expression. Oral Oncol. (2018)

81:45–51. doi: 10.1016/j.oraloncology.2018.04.008

39. Bauml J, Seiwert TY, Pfister DG, Worden F, Liu SV, Gilbert J, et al.

Pembrolizumab for platinum- and cetuximab-refractory head and neck

cancer: results from a single-arm, phase II study. J Clin Oncol. (2017) 35:1542–

9. doi: 10.1200/JCO.2016.70.1524

40. Harrington KJ, Ferris RL, Blumenschein G, Colevas AD, Fayette J,

Licitra L, et al. Nivolumab versus standard, single-agent therapy of

investigator’s choice in recurrent or metastatic squamous cell carcinoma

of the head and neck (CheckMate 141): health-related quality-of-life

results from a randomised, phase 3 trial. Lancet Oncol. (2017) 18:1104–15.

doi: 10.1016/S1470-2045(17)30421-7

41. Seiwert TY, Burtness B, Mehra R, Weiss J, Berger R, Eder JP, et al.

Safety and clinical activity of pembrolizumab for treatment of recurrent or

metastatic squamous cell carcinoma of the head and neck (KEYNOTE-012):

an open-label, multicentre, phase 1b trial. Lancet Oncol. (2016) 17:956–65.

doi: 10.1016/S1470-2045(16)30066-3

42. Friedland PL, Bozic B, Dewar J, Kuan R, Meyer C, Phillips M. Impact of

multidisciplinary team management in head and neck cancer patients. Br J

Cancer. (2011) 104:1246–8. doi: 10.1038/bjc.2011.92

43. Wheless SA, McKinney KA, Zanation AM. A prospective study of

the clinical impact of a multidisciplinary head and neck tumor board.

Otolaryngol Head Neck Surg. (2010) 143:650–4. doi: 10.1016/j.otohns.2010.

07.020

44. Kelly SL, Jackson JE, Hickey BE, Szallasi FG, Bond CA. Multidisciplinary

clinic care improves adherence to best practice in head and neck cancer. Am J

Otolaryngol. (2013) 34:57–60. doi: 10.1016/j.amjoto.2012.08.010

45. Liao CT, Kang CJ, Lee LY, Hsueh C, Lin CY, Fan KH, et al. Association between

multidisciplinary team care approach and survival rates in patients with oral

cavity squamous cell carcinoma. Head Neck. (2016) 38(Suppl 1):E1544–53.

doi: 10.1002/hed.24276

46. Shellenberger TD, Weber RS. Multidisciplinary team planning for patients

with head and neck cancer. Oral Maxillofac Surg Clin North Am. (2018)

30:435–44. doi: 10.1016/j.coms.2018.06.005

47. Dutch guideline for requirements for oncology care SONCOS. Available

online at: https://www.soncos.org/wp-content/uploads/2017/10/43SONCOS-

normeringsrapport-versie-5.pdf

48. Harris JR, Lau H, Surgeoner BV, Chua N, Dobrovolsky W, Dort JC, et al.

Health care delivery for head-and-neck cancer patients in Alberta: a practice

guideline. Curr Oncol. (2014) 21:e704–14. doi: 10.3747/co.21.1980

49. Gilbert R, Devries–Aboud M, Winquist E, Waldron J, McQuestion M,

on behalf of the Head and Neck Disease Site Group. The Management

of Head and Neck Cancer in Ontario. Evidence-Based Series 5-

3. Toronto, ON: Cancer Care Ontario (2009). Available online at:

https://www.cancercare.on.ca/common/pages/UserFile.aspx?fileId=58592

(cited December 30, 2018)

50. De Felice F, Tombolini V, de Vincentiis M, Magliulo G, Greco A,

Valentini V, et al. Multidisciplinary team in head and neck cancer: a

management model. Med Oncol. (2018) 36:2. doi: 10.1007/s12032-018-

1227-z

51. van Harten MC, Hoebers FJ, Kross KW, van Werkhoven ED, van den Brekel

MW, vanDijk BA. Determinants of treatment waiting times for head and neck

cancer in the Netherlands and their relation to survival. Oral Oncol. (2015)

51:272–8. doi: 10.1016/j.oraloncology.2014.12.003

52. Jensen AR, Nellemann HM, Overgaard J. Tumor progression in waiting time

for radiotherapy in head and neck cancer. Radiother Oncol. (2007) 84:5–10.

doi: 10.1016/j.radonc.2007.04.001

53. NCCN Guidelines Version 1.2019 Older Adult Oncology. Available

online at: https://www.nccn.org/professionals/physician_gls/pdf/senior.pdf

(accessed January 19, 2019).

54. Pottel L, Lycke M, Boterberg T, Pottel H, Goethals L, Duprez F, et al. G-

8 indicates overall and quality-adjusted survival in older head and neck

cancer patients treated with curative radiochemotherapy. BMCCancer. (2015)

15:875. doi: 10.1186/s12885-015-1800-1

55. Silander E, Nyman J, Bove M, Johansson L, Larsson S, Hammerlid E. Impact

of prophylactic percutaneous endoscopic gastrostomy on malnutrition and

quality of life in patients with head and neck cancer: a randomized study.Head

Neck. (2012) 34:1–9. doi: 10.1002/hed.21700

56. Axelsson L, Silander E, Nyman J, Bove M, Johansson L, Hammerlid E. Effect

of prophylactic percutaneous endoscopic gastrostomy tube on swallowing in

advanced head and neck cancer: a randomized controlled study. Head Neck.

(2017) 39:908–15. doi: 10.1002/hed.24707

57. McClelland S 3rd, Andrews JZ, ChaudhryH, Teckie S, Goenka A. Prophylactic

versus reactive gastrostomy tube placement in advanced head and neck cancer

treated with definitive chemoradiotherapy: a systematic review. Oral Oncol.

(2018) 87:77–81. doi: 10.1016/j.oraloncology.2018.10.028

58. Wang J, Liu M, Liu C, Ye Y, Huang G. Percutaneous endoscopic gastrostomy

versus nasogastric tube feeding for patients with head and neck cancer: a

systematic review. J Rad Res. (2014) 55:559–67. doi: 10.1093/jrr/rrt144

59. Hesketh PJ, Kris MG, Basch E, Bohlke K, Barbour SY, Clark-Snow

RA, et al. Antiemetics: American Society of Clinical Oncology

Clinical Practice guideline update. J Clin Oncol. (2017) 35:3240–61.

doi: 10.1200/JCO.2017.74.4789

60. Electronic Medicines Compendium. Available online at: https://www.

medicines.org.uk/emc/product/6111/smpc (accessed on January 19, 2019).

61. Meulendijks D, Cats A, Beijnen JH, Schellens JH. Improving safety of

fluoropyrimidine chemotherapy by individualizing treatment based on

dihydropyrimidine dehydrogenase activity - Ready for clinical practice?

Cancer Treat Rev. (2016) 50:23–34. doi: 10.1016/j.ctrv.2016.08.002

62. Lunenburg CATC, Henricks LM, Dreussi E, Peters FP, Fiocco M, Meulendijks

D, et al. Standard fluoropyrimidine dosages in chemoradiation therapy result

in an increased risk of severe toxicity in DPYD variant allele carriers. Eur J

Cancer. (2018) 104:210–8. doi: 10.1016/j.ejca.2018.07.138

63. Amstutz U, Henricks LM, Offer SM, Barbarino J, Schellens JHM, Swen JJ, et al.

Clinical Pharmacogenetics Implementation Consortium (CPIC) Guideline

for dihydropyrimidine dehydrogenase genotype and fluoropyrimidine dosing:

2017 update. Clin Pharmacol Ther. (2018) 103:210–6. doi: 10.1002/

cpt.911

64. Electronic Medicines Compendium. Available online at: https://www.

medicines.org.uk/emc/product/4934/smpc (accessed on February 8, 2019).

65. Chen NX, Zhao FF, Yan F, Zhang XX. Safe dose reduction of steroid

pre-medication for docetaxel in head and neck neoplasm treatment.

Acta Otolaryngol. (2016) 136:177–80. doi: 10.3109/00016489.2015.10

96957

66. Betticher DC, Delmore G, Breitenstein U, Anchisi S, Zimmerli-Schwab B,

Müller A, et al. Efficacy and tolerability of two scalp cooling systems for

the prevention of alopecia associated with docetaxel treatment. Support Care

Cancer. (2013) 21:2565–73. doi: 10.1007/s00520-013-1804-9

67. Smith TJ, Bohlke K, Lyman GH, Carson KR, Crawford J, Cross SJ, et al.

Recommendations for the use of WBC Growth factors: American Society

of Clinical Oncology Clinical Practice guideline update. J Clin Oncol. (2015)

33:3199–212. doi: 10.1200/JCO.2015.62.3488

68. Kawahira M, Yokota T, Hamauchi S, Kawai S, Yoshida Y, Onozawa Y,

et al. Primary prophylactic granulocyte colony-stimulating factor according

to ASCO guidelines has no preventive effect on febrile neutropenia in patients

treated with docetaxel, cisplatin, and 5-fluorouracil chemotherapy. Int J Clin

Oncol. (2018) 23:1189–95. doi: 10.1007/s10147-018-1306-3

69. Bonner JA, Harari PM, Giralt J, Azarnia N, Shin DM, Cohen RB, et al.

Radiotherapy plus cetuximab for squamous-cell carcinoma of the head and

neck. N Engl J Med. (2006) 354:567–78. doi: 10.1056/NEJMoa053422

70. Electronic Medicines Compendium. Available online at: https://www.

medicines.org.uk/emc/product/317/smpc (accessed on February 8, 2019).

Frontiers in Oncology | www.frontiersin.org 8 August 2019 | Volume 9 | Article 815

https://doi.org/10.1093/jjco/hyu067
https://doi.org/10.1186/s40463-017-0199-x
https://doi.org/10.1200/JCO.2017.76.2591
https://doi.org/10.1016/j.oraloncology.2018.04.008
https://doi.org/10.1200/JCO.2016.70.1524
https://doi.org/10.1016/S1470-2045(17)30421-7
https://doi.org/10.1016/S1470-2045(16)30066-3
https://doi.org/10.1038/bjc.2011.92
https://doi.org/10.1016/j.otohns.2010.07.020
https://doi.org/10.1016/j.amjoto.2012.08.010
https://doi.org/10.1002/hed.24276
https://doi.org/10.1016/j.coms.2018.06.005
https://www.soncos.org/wp-content/uploads/2017/10/43SONCOS-normeringsrapport-versie-5.pdf
https://www.soncos.org/wp-content/uploads/2017/10/43SONCOS-normeringsrapport-versie-5.pdf
https://doi.org/10.3747/co.21.1980
https://www.cancercare.on.ca/common/pages/UserFile.aspx?fileId=58592
https://doi.org/10.1007/s12032-018-1227-z
https://doi.org/10.1016/j.oraloncology.2014.12.003
https://doi.org/10.1016/j.radonc.2007.04.001
https://www.nccn.org/professionals/physician_gls/pdf/senior.pdf
https://doi.org/10.1186/s12885-015-1800-1
https://doi.org/10.1002/hed.21700
https://doi.org/10.1002/hed.24707
https://doi.org/10.1016/j.oraloncology.2018.10.028
https://doi.org/10.1093/jrr/rrt144
https://doi.org/10.1200/JCO.2017.74.4789
https://www.medicines.org.uk/emc/product/6111/smpc
https://www.medicines.org.uk/emc/product/6111/smpc
https://doi.org/10.1016/j.ctrv.2016.08.002
https://doi.org/10.1016/j.ejca.2018.07.138
https://doi.org/10.1002/cpt.911
https://www.medicines.org.uk/emc/product/4934/smpc
https://www.medicines.org.uk/emc/product/4934/smpc
https://doi.org/10.3109/00016489.2015.1096957
https://doi.org/10.1007/s00520-013-1804-9
https://doi.org/10.1200/JCO.2015.62.3488
https://doi.org/10.1007/s10147-018-1306-3
https://doi.org/10.1056/NEJMoa053422
https://www.medicines.org.uk/emc/product/317/smpc
https://www.medicines.org.uk/emc/product/317/smpc
https://www.frontiersin.org/journals/oncology
https://www.frontiersin.org
https://www.frontiersin.org/journals/oncology#articles


Oosting and Haddad HNSCC: Best Practice Systemic Therapy

71. Hofheinz RD, Deplanque G, Komatsu Y, Kobayashi Y, Ocvirk J, Racca P,

et al. Recommendations for the prophylactic management of skin reactions

induced by epidermal growth factor receptor inhibitors in patients with

solid tumors. Oncologist. (2016) 21:1483–91. doi: 10.1634/theoncologist.201

6-0051

72. Enokida T, Suzuki S, Wakasugi T, Yamazaki T, Okano S, Tahara M. Incidence

and risk factors of hypomagnesemia in head and neck cancer patients

treated with cetuximab. Front Oncol. (2016) 6:196. doi: 10.3389/fonc.2016.

00196

73. Haanen JBAG, Carbonnel F, Robert C, Kerr K, Peters S, Larkin J, et al.

Management of toxicities from immunotherapy: ESMO Clinical Practice

Guidelines for diagnosis, treatment and follow-up. Ann Oncol. (2017)

28(Suppl. 4):iv119–42. doi: 10.1093/annonc/mdx225

74. Brahmer JR, Lacchetti C, Schneider BJ, Atkins MB, Brassil KJ, Caterino

JM, et al. Management of immune-related adverse events in patients

treated with immune checkpoint inhibitor therapy: American Society of

Clinical Oncology Practice guideline. J Clin Oncol. (2018) 36:1714–68.

doi: 10.1200/JCO.2017.77.6385

75. Sridharan V, Rahman RM, Huang RY, Chau NG, Lorch JH, Uppaluri R,

et al. Radiologic predictors of immune checkpoint inhibitor response in

advanced head and neck squamous cell carcinoma. Oral Oncol. (2018) 85:29–

34. doi: 10.1016/j.oraloncology.2018.08.005

76. Eisenhauer EA, Therasse P, Bogaerts J, Schwartz LH, Sargent D, Ford R, et al.

New response evaluation criteria in solid tumours: revised RECIST guideline

(version 1.1). Eur J Cancer. (2009) 45:228–47. doi: 10.1016/j.ejca.2008.

10.026

77. Seymour L, Bogaerts J, Perrone A, Ford R, Schwartz LH, Mandrekar

S, et al. iRECIST: guidelines for response criteria for use in trials

testing immunotherapeutics. Lancet Oncol. (2017) 18:e143–52.

doi: 10.1016/S1470-2045(17)30074-8

78. Common Terminology Criteria for Adverse Events version 5.0. (2017).

Available online at: https://ctep.cancer.gov/protocoldevelopment/electronic_

applications/docs/CTCAE_v5_Quick_Reference_8.5x11.pdf (accessed on

February 8, 2019).

79. Rogers SN, Barber B. Using PROMs to guide patients and practitioners

through the head and neck cancer journey. Patient Relat Outcome Meas.

(2017) 8:133–42. doi: 10.2147/PROM.S129012

80. Nilsson E, Orwelius L, Kristenson M. Patient-reported outcomes in the

Swedish National Quality Registers. J Intern Med. (2016) 279:141–53.

doi: 10.1111/joim.12409

81. Morse E, Judson B, Husain Z, Burtness B, Yarbrough W, Sasaki C,

et al. National treatment times in oropharyngeal cancer treated with

primary radiation or chemoradiation. Oral Oncol. (2018) 82:122–30.

doi: 10.1016/j.oraloncology.2018.02.010

82. van Overveld LFJ, Takes RP, Braspenning JCC, Baatenburg de Jong RJ, de

Boer JP, Brouns JJA, et al. Variation in integrated head and neck cancer care:

impact of patient and hospital characteristics. J Natl Compr Canc Netw. (2018)

16:1491–8. doi: 10.6004/jnccn.2018.7061

Conflict of Interest Statement: SO received research grants from Pfizer, Novartis

and Celldex. RH received research support from Merck, BMS, Genentech, Pfizer,

Kura, and Astra Zeneca and was consultant for BMS, Merck, Genentech, Pfizer,

astra Zeneca, GSK, Bayer and loxo.

Copyright © 2019 Oosting and Haddad. This is an open-access article distributed

under the terms of the Creative Commons Attribution License (CC BY). The use,

distribution or reproduction in other forums is permitted, provided the original

author(s) and the copyright owner(s) are credited and that the original publication

in this journal is cited, in accordance with accepted academic practice. No use,

distribution or reproduction is permitted which does not comply with these terms.

Frontiers in Oncology | www.frontiersin.org 9 August 2019 | Volume 9 | Article 815

https://doi.org/10.1634/theoncologist.2016-0051
https://doi.org/10.3389/fonc.2016.00196
https://doi.org/10.1093/annonc/mdx225
https://doi.org/10.1200/JCO.2017.77.6385
https://doi.org/10.1016/j.oraloncology.2018.08.005
https://doi.org/10.1016/j.ejca.2008.10.026
https://doi.org/10.1016/S1470-2045(17)30074-8
https://ctep.cancer.gov/protocoldevelopment/electronic_applications/docs/CTCAE_v5_Quick_Reference_8.5x11.pdf
https://ctep.cancer.gov/protocoldevelopment/electronic_applications/docs/CTCAE_v5_Quick_Reference_8.5x11.pdf
https://doi.org/10.2147/PROM.S129012
https://doi.org/10.1111/joim.12409
https://doi.org/10.1016/j.oraloncology.2018.02.010
https://doi.org/10.6004/jnccn.2018.7061
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/oncology
https://www.frontiersin.org
https://www.frontiersin.org/journals/oncology#articles

	Best Practice in Systemic Therapy for Head and Neck Squamous Cell Carcinoma
	Introduction
	Standard Systemic Treatment Regimens
	Locoregionally Advanced Disease
	Recurrent/Metastatic Disease

	Structural Requirements
	Best Practice Procedures
	Chemotherapy
	Cetuximab
	Immune Checkpoint Inhibitors

	Outcome
	Quality Assessment
	Author Contributions
	References


