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Abstract: In metastatic or locally advanced head and neck tumors that present in frail patients
or after chemotherapy progression, radiotherapy is normally used as a palliative treatment, with
a high rate of symptom palliation and improvement in quality of life. However, there is contro-
versy about what the optimal regimen is. Moreover, despite the poor prognosis of metastatic
head and neck cancer, different retrospective studies have shown that a minority of patients
with oligometastatic disease experience prolonged disease-free survival after adding curative
radiotherapy treatment to the metastatic disease and/or primary tumor. Different retrospective
studies have identified clinical prognostic factors that may be used to select candidate patients
with metastatic head and neck cancer for a radical approach with radiotherapy. The purpose of
this manuscript is to review the role of radiotherapy in metastatic and locally advanced head
and neck tumors.
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Introduction

Head and neck cancer (HNC) has a predominant locoregional pattern of recurrence,
with local and/or regional recurrence rates of 45%—-50% and incidence of distant
metastasis (DM) <20%.' However, in cases with advanced lymphatic cervical disease,
such as N3 cases or when lower cervical nodes are affected, DM incidence may rise to
approximately 30%.> Cetuximab has been shown to prolong overall survival (OS) in
patients with advanced or metastatic HNC (mHNC) who have received chemotherapy
(from 7.4 months to 10.1 months, P=0.04) and is actually considered the first line pal-
liative systemic treatment in this disease.> On the other hand, radiotherapy (RT) has
been used as palliative treatment in this clinical setting, with a high rate of symptom
palliation and improvement in quality of life for patients presenting progression after
chemotherapy or in frail patients who are not candidates for chemotherapy.*

Despite the poor prognosis of mHNC, different retrospective studies have shown
that a minority of patients with oligometastatic disease experience prolonged disease-
free survival after the addition of curative RT treatment to the metastatic disease and/or
primary tumor. Moreover, technological and clinical advances achieved in the field of
RT have improved the balance between tumor control and effects on normal tissue,
increasing the therapeutic ratio.> As a result, indications for RT have expanded in
recent years to include patients that would not have been treated a few years ago. The
purpose of this manuscript is to review the role of RT in patients with mHNC, and to
study the prognostic factors that should be identified to select patients with mHNC
who are suitable candidates for a more radical approach.
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Methods

A search for the published results of stereotactic body RT
or external RT for mHNC was carried out using Medline,
Embase, and Ovid Online via the Athens website. Terms
searched for (all fields) were “stereotactic radiosurgery”,

LEINNT3

“stereotactic body radiotherapy”, “stereotactic body radia-

9 <

tion therapy”, “head and neck neoplasm”, “metastases”, and
“oligometastases”. Appropriate manuscripts were selected
from the lists generated, and additional papers found through
amanual search of the references contained in these publica-

tions were added. The period of inclusion was 2007—2018.

Results

Metastatic disease in head and neck cancer
The combination of cetuximab with chemotherapy has
traditionally been considered standard treatment for these
patients.* However, in patients that progress after chemo-
therapy or in frail patients, RT has been used as a palliative
treatment, with a high rate of symptom palliation and an
improvement in quality of life.

There is no consensus on the most appropriate treatment
scheme. To increase patient comfort, reducing the number
of hospital visits and shorter regimens using low biological
doses have been tested. Mohanti et al (AIIMS study) pro-
posed a five-fraction course of treatment to a total dose of
up to 20 Gy, showing modest tumor response (37%) and
symptom relief (47%—-59%).° Fortin et al recently performed
a phase II study with a dose of 25 Gy in five fractions admin-
istered with intensity-modulated RT. Although treatment
response was not reported, self-reported outcomes showed
that 85% of patients were satisfied with the treatment, and
it had a toxicity as low as 13% grade III toxicity, with no
grade ITV-V toxicity reported.”

The association between a higher biological dose and an
increase in tumor response and survival shown in different
studies® has led to the investigation of longer RT schemes
with higher doses of radiation (Table 1). Stevens et al per-
formed a retrospective multivariate analysis in a cohort of

Table | Studies with palliative radiotherapy

patients treated with several fractional regimens. One of the
most commonly used was a split course composed of two
cycles of 25 Gy in ten fractions given within 2 weeks, sepa-
rated by a 2-week break to a total dose of 50 Gy. Treatment
response was 82%, while 85% of patients had an improve-
ment in their symptoms.® Corry et al published the results
of “The Quad Shot regimen”, that consisted of three courses
of twice-daily 3.7 Gy fractions for two consecutive days,
completing a total dose of 44.4 Gy in twelve fractions over
89 weeks. An overall palliation rate of 80% was reported,
with a tumor-response rate of 50%—-70%.° Porceddu et al
used higher doses per fraction, delivering 30-36 Gy in five
to six twice-weekly fractions of 6 Gy. An objective response
of 80% was achieved, and 62% patients reported an overall
improvement in quality of life. Treatment tolerance was high,
with 88% of patients receiving =30 Gy. However, 26% of
patients experienced G3 mucositis, and 11% reported severe
dysphagia.* Finally, Agarwal et al described a treatment
response of 73% and >75% symptomatic relief with a pal-
liative RT-alone regimen delivering 40 Gy in 16 fractions.
It should be noted that G3 mucositis was described in 26%
of the patients, and 11% required nutritional support with a
gastric tube.!?

Therefore, in patients with better performance status
(PS; 0-2), a palliative regimen using a higher biological dose
may be indicated, provided that when selecting patients con-
sideration is given to the fact that a significant number may
experiment high mucosal toxicity (> G2). On the other hand,
among patients with suboptimal PS (>2) or short survival
expectancy, a palliative regimen with a low dose is indicated.
An algorithm for RT in mHNC is described in Figure 1.

Oligometastatic disease in head and neck

cancer

Oligometastatic disease is a term coined by Hellman and
Weichselbaum!! that describes a less advanced state of
metastatic disease that may produce a limited number of
metastases over long periods of time, amenable to potential

Study Design Patients Treatment Results
Mohanti et al® Retrospective Advanced HNC 20 Gy/5 Gy/4 days ORR 37%; SR 47%-59%
Fortin et al’ Phase Il Advanced HNC 25 Gy/5 Gy/5 days Satisfaction rate 85%;

Advanced HNC
Advanced HNC
Advanced HNC
Advanced HNC

Stevens et al® Retrospective
Corry et al’

Porceddu et al*

Retrospective
Phase Il
Phase Il

Agarwal et al'

G3 toxicity 13%

ORR 82%; SR 85%

ORR 50%-70%

ORR 80%; G3 toxicity 26%
ORR 73%; G3 toxicity 26%

25 Gy/2.5 Gy/6 weeks (split course)
44.4 Gy/3.7 Gy BID/8-9 weeks
30-36 Gy/6 Gy/3 weeks

40 Gy/2.5 Gy/3 weeks

Abbreviations: HNC, head and neck cancer; ORR, overall response rate; SR, subjective response.
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PS 3

Frail patient

Metastatic head
and neck
cancer

A 4

Low-dose palliative RT

LRP

| HPV- |—>| CT |—>| High-dose palliative RT ‘

/

HPV* |—>| CT/curative RT (selected patients) ‘

| NPC }—>| CT/curative RT (selected patients) ‘

Figure | Algorithm for RT in metastatic head and neck cancer.

Abbreviations: CT, chemotherapy; HPV, human papillomavirus; LRP, locoregional progression; NPC, nasopharyngeal cancer; PS, performance status; RT, radiotherapy.

curable local therapy.'? Data point to the hypothesis that
development of widespread metastases may occur because
of seeding from oligometastasis after more alterations in the
chromosome have been accumulated. In HNC, oligometa-
static disease may present different prognoses, depending
on the location, status of the primary tumor location, and
tumor histology.

Patients with primary tumors controlled
It has been shown that a subset of patients with mHNC and
favorable prognostic factors may present long survival.
A recent systematic review has shown that in patients with
a controlled primary tumor, metastasectomy for metachro-
nous pulmonary metastasis may offer prolonged survival for
selected patients, with an overall absolute 5-year survival
rate of 29.1%.'* Moreover, different retrospective studies
of selected patients with surgically treated oligometastatic
disease in the lung have shown 5-year survival rates of
30%—-60%.'* To select which patients might benefit from
this approach, different studies have shown that the presence
of cervical metastases on diagnosis of the primary tumor,'
tumors located in the oral cavity,'® incomplete pulmonary
resection,'’ and the presence of multiple pulmonary nodules!”
significantly decrease the survival-rate probability for oligo-
metastatic disease.

Stereotactic body RT (SBRT) consists in the delivery of
a high ablative dose through the application of one to five
high-dose fractions.'® A high dose per fraction will deliver a
higher biological effect in normal tissue with slow prolifera-
tive capacity (low o3 ratio) compared with most tumors or

rapid proliferative capacity tissue (high o[ ratio).!” How-
ever, the advances in techniques and imaging accomplished
in recent years have contributed to the design of treatments
with higher conformation and improvement in RT precision,
with reproducible immobilization, precise target localization,
and tumor tracking, all of which make it possible to treat
tumors with high ablative doses and low toxicity.

SBRT has been successfully tested in lung cancer and
metastatic disease in the lung or liver, where the parallel
structure of the lung or liver allows delivery of a high dose to
aminimum volume of tissue without clinical manifestations.?
The use of SBRT for the treatment of metastasis derives from
excellent results obtained in early lung cancer, improving
the suboptimal results obtained in the past with external RT,
in which the amount of lung tissue irradiated did not allow
ablative doses of radiation to be reached.

Different nonrandomized studies have shown that SBRT
is a safe and effective method to treat lung metastases derived
from different tumors, obtaining similar results to surgery.
Local control rates of 80%—-85% have been described,?'*
as have 2- to 3-year progression-free survival of 20% and a
predominant pattern of recurrence at a distance.”> However,
most of these series did not focus exclusively on HNC, and
presented a variety of metastases of different origins with
a low percentage of HN tumors that ranged between 8%?%
and 18%?* (Table 2). Moreover, although some authors have
described better control of metastasis in HNC compared with
metastasis from colorectal cancer,? it is not possible to reach
definitive conclusions, due to the low number of HN tumors
included in the series analyzed. Similar results have been
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Table 2 Oligometastatic disease in the lung with primary tumor controlled

Study Design Patients Treatment Results
Norihisa et al*' Retrospective 34 lung mts 48-60 Gy/12 Gy/4-8 days 2-year LRFR 90%
15% HNSCC 2-year PFSR 34.8%
2-year OS 84.3%
Milano et al Prospective 121 lung mts 50 Gy/5 Gy/2 weeks 2-, 4-, 6-year LCR 74%, 68%, 65%
19% HNSCC 6-year OS 47%
Rusthoven et al* Phase /11 38 lung mts 48-60 Gy/16-20 Gy/2 weeks 2-year LCR 96%
7.9% HNSCC 2-year OS 39%
Inoue et al** Retrospective 22 lung mts 40 Gy/10 Gy/4-7 days 5-year LCR 100%
9% HNSCC 5-year OS 72%
5-year PFSR 54%
Takeda et al® Retrospective 34 lung mts 50 Gy/10 Gy/2 weeks 2-year LCR 82%
20% HNSCC

Abbreviations: HNSCC, head and neck squamous-cell carcinoma; LCR, local control rate; LRFR, locoregional free recurrence rate; mts, metastases; OS, overall survival;

PFSR, progression-free-survival rate.

observed with liver metastasis. Katz et al reported the results
of 174 liver metastases from different tumors. With a median
of 15 months, local control was 76% and 57% at 10 and
20 months, respectively. No grade III toxicity was reported.?

Different prognostic factors have been studied in patients
with SBRT-treated metastasis. Rusthoven et al* showed
a significant difference in 5-year survival for differently
sized SBRT-treated metastases, with a 5-year local control
rate of 100% for smaller lesions compared to 77% for
those >3 cm. Other authors have shown a very low rate of
2-year progression-free survival in cases with fewer than
three metastases.?’

There are some theoretical advantages to SBRT over
surgery, with good immediate tolerance and ambulatory
treatment, no need for anesthesia, and lower morbidity.?
Furthermore, SBRT has the potential to be combined with
new systemic therapies, such as immunotherapy. It has been
shown that hypofractionated RT with doses of 10 Gy or 20 Gy
sensitize antigen tumors to T-cell-mediated rejection through
loading of tumor stroma with tumor antigens,” as well as
enhanced functioning of effector T cells, inducing an absco-
pal effect at distance.’® Moreover, different preclinical studies
have suggested that hypofractionated treatment with doses
of 10 Gy X5 fractions and 8 Gy X3 fractions plus CTLA4-
blocking antibodies induces a higher abscopal response than
conventional fractionation.’'*? In addition, the combination
of PDL1 inhibitors and SBRT has shown long survival in
preclinical models.?* Finally, necrosis after ablative doses
has been associated with liberation of more neoantigens, in
contrast to the mitotic catastrophe induced by conventional
fractionation.’* Different phase III studies are investigating
the role of immunotherapy with CRT in HNC. The role of
SBRT combined with immunotherapy in recurrent or mHNC

cancer should be investigated. In summary, the treatment of
metastasis with SBRT in oligometastatic disease is a safe
procedure that offers the possibility of controlling the disease
or delaying its progression, likewise delaying the need for
further treatment.

Patients with HPV* tumors with local or

regional recurrence

Some studies have suggested that locoregional control is
an important prognostic factor for survival in patients with
already established DM,* supporting the concept that com-
plete removal of the index primary tumor might be appro-
priate to achieve locoregional control, as long as this can be
achieved with minimal morbidity.

Head and neck tumors associated with human papil-
lomavirus (HPV) infections have been shown to follow
a different natural course than HPV~ ones. Huang et al*®
compared the natural course of DM in 624 HPV* (p16*) and
HPV- (HPV/p167) patients for whom HPV status was avail-
able and who had metastatic oropharyngeal cancer treated
with chemoradiotherapy (CRT). The authors found a higher
proportion of disseminating phenotypes and multiple organs
affected among HPV™ patients compared to those who were
HPV-, with DM as the predominant site of metastasis in these
patients. Moreover, the subset of patients with HPV* tumors
and oligometastatic disease presented prolonged survival
times, even with palliative treatment. McBride et al*’ investi-
gated predictive factors for long-term survival in 25 patients
with oropharyngeal cancer who developed metastases and had
previously received radical approach treatment. Most of the
patients (84%) had DMs at the time of distant failure with a
controlled primary tumor, and seven had limited disease (one
or two adjacent lesions in a single organ). Fifteen patients
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(78.9%) had undergone radical treatment for their DMs with
surgery and/or RT, with or without systemic chemotherapy.
HPYV status was available for 54% of the patients, of whom
95% were HPV*. The authors reported a global rate of 2-year
OS 0f 40.8% after the development of metastases. Limited
DM and Karnofsky PS (KPS) were independent prognostic
factors for survival, showing a very favorable outcome in
the low-risk patients (limited DM and KPS =80), as 100%
of the patients within this group survived >2 years after
diagnosis of DM, whereas intermediate-risk (limited DM
or KPS =80) and high-risk patients (extensive disease and
KPS <80) presented 2-year survival after metastasis of
45.8% and 0, respectively. It should be noted that four of the
five patients in the low-risk group were also HPV*. Finally,
Sinha et al®* studied the clinical outcomes of 66 patients
with metastasis from an oropharynx carcinoma, of whom
38% were HPV~ and 62% HPV*. Locoregional disease was
present in 52% of the HPV~ group compared with 25% in
the HPV* patients (P=0.022). A curative approach to the
metastasis was performed in three HPV* patients (12%)
and eleven HPV™ patients (27%). However, all p1 6 patients
either suffered progression or died within 24 months of DM
detection; 2-year post-DM progression-free survival in the
pl6* patients was 20%. Multivariate analysis identified that
p16 negativity, no treatment/palliative treatment vs curative
treatment of the metastasis, and presence of locoregional dis-
ease were associated with reduced post-DM disease-specific
survival (Table 3).

Patients with metastatic nasopharyngeal
carcinoma and local or regional

recurrence

Recent research has investigated prognostic factors associ-
ated with long-term survival in patients with metastatic
nasopharyngeal cancer (mNPC). A retrospective study of

Table 3 Oligometastatic disease in NPC and HPV* tumors

263 patients diagnosed with mNPC identified two different
prognostic groups of patients: patients with single-organ
metastases or one to five lesions who presented a 5-year
OS of 38.7% and patients with multiple-organ metastases
or more than five lesions whose 5-year OS was 7%. In this
study, treating the primary tumor with RT was a favorable
prognostic factor for OS (HR 1.57,95% CI 1.10-2.25).** Ina
recent study, Shen et al*® reported the results of a retrospective
study of 312 patients with mNPC and bone-only metastases
to identify which patients might benefit from combined CRT.
In a multivariate analysis, the number of metastatic lesions
(more than three vs three or fewer), spine involvement, and
primary tumor-treatment modality (CRT vs chemotherapy
or RT only) were independent prognostic factors for OS.
Patients that were treated with CRT presented a 5-year OS
0f 57.3% compared with 11.2% in those that received pallia-
tive treatment with RT or chemotherapy. Cao et al** analyzed
221 patients who developed single type DM after primary
treatment. Multivariate analysis showed that age >40 years,
local recurrence, disease-free interval =24 months, and treat-
ment with chemotherapy alone were independent negative
prognostic factors. Moreover, CRT on the primary tumors
was associated with longer survival in patients who presented
up to two negative prognostic factors, with a median OS of
49.5 compared with 19.4 months.

Different clinical models are being investigated to better
identify metastatic patients who may benefit from a cura-
tive approach. A recent report studied a prognostic clas-
sifier with support-vector-machine techniques to stratify
mNPC in different prognostic groups. A ten-signature
classifier was developed: three clinical variables (presence
of oligometastases, N stage, and extraregional lymph-node
metastasis) and seven hematological variables (Epstein—Barr
virus viral capsid-antigen IgA, neutrophil count, mono-
cyte count, platelet count, hemoglobin, glutamic—pyruvic

Study Design Patients Treatment Results
Huang et al®* Retrospective | 79 oropharynx, HPV* 54 vs HPV- 25 | CRT of primary tumor 2-year OS [1% in HPV* vs 4%
in HPV-

McBride et al*’ Retrospective | 25 oropharynx
84% primary controlled, 95% HPV*
Sinha et al*® Retrospective 66 oropharynx, 62% HPV*
Shen et al*® Retrospective | 312 NPC, bone only
Cao et al® Retrospective | 221 NPC, single

Limited DM and KPS >80

2-year OS 100%

2-year PFS 20% in HPV* vs 0

in HPV*

5-year OS 57.3% in CRT vs 11.2% in
palliative treatment

5-year OS 49.5 vs 19.4, low- and
high-risk subsets

Surgery or RT on metastases
Curative approach in 12% HPV*
and 27% HPV-

CRT vs palliative

CRT, CT

Abbreviations: CT, chemotherapy; CRT, chemoradiotherapy; DM, distant metastasis; HPV, human papillomavirus; NPC, nasopharyngeal cancer; OS, overall survival; PFS,

progression-free survival.
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transaminase, and glutamyl transpeptidase). Patients classified
as low risk presented different survival after treatment of the
primary tumor with CRT compared with chemotherapy alone,
with 5-year OS of 47% and 10%, respectively (P>0.001).*!
Investigation is needed to select precisely which patients with
mNPC may benefit from a more radical approach.

Future perspectives

One of the key issues in the treatment of oligometastatic
disease is how to identify accurately which tumors have
true oligometastatic disease and which patients will benefit
from a radical approach. Clinical factors have been shown
to be ineffective for accurate prediction of which patients
are at the oligometastatic stage and may be candidates for
a radical approach. Different molecular approaches are
being tested to correlate biological markers with clinical
outcomes and improve the ability to predict oligometastatic
disease. Lussier et al** analyzed miRNA expression from
lung metastases in patients with fewer than five metastases
treated with curative intent. Stratification with miRNA
expression identified two groups of patients with different
rates of progression and survival. Further, the existence of
circulating tumor cells has been shown to be predictive of
response to systemic therapy in metastatic breast cancer.®
Theoretically, circulating tumor cells may help to identify
patients with a true oligometastatic state that will facilitate
accurate selection of patients for a radical approach,* increas-
ing the therapeutic ratio of patients.

Finally, recent data from immunotherapy trials performed
on recurrent and mHNC patients have suggested that a sub-
group of patients may present a considerable increase in long-
term survival after treatment with checkpoint inhibitors.
The role of radical treatment with RT in this clinical setting
should be studied in future.

Conclusion

Despite limited evidence, due to the retrospective nature of
the data, some conclusions can be drawn. In mHNC, although
chemotherapy is considered the standard treatment, RT offers
a high chance of palliation. In metastatic patients with a good
PS, a high-dose regimen could be used after careful patient
selection. In oligometastatic disease, some clinical settings
should be considered for a more curative approach. In patients
with a controlled primary tumor that present favorable
prognostic factors, such as a high KPS (=80) and a limited
number of metastases, a radical approach with SBRT should
be considered. In the presence of locoregional recurrence,
it is unknown whether treatment over the primary tumor

is indicated. However, particularly in HPV* patients, after
a consideration of prognostic factors, local treatment with
RT might be appropriate. Not enough data are available to
recommend this approach for HPV~ patients. Those with NPC
with a limited number of metastases, particularly those with
bone metastases, might be candidates for a radical approach
to metastasis with SBRT. Retrospective data indicate that in
mNPC patients with primary tumor recurrence and a limited
number of metastases, treatment of the primary tumor with
RT might be also indicated. Prospective studies are needed to
identify which metastatic patients may benefit from a radical
approach with RT.
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