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Background: The role of local treatment is currently undefined in patients with metastatic nasopharyngeal
carcinoma (mNPC). We evaluated the oncologic outcomes after local radiotherapy in newly-diagnosed
mNPC patients at our center.

Methods: This is a retrospective study including 21 patients with mNPC at diagnosis from the period of
2006 to 2019 in our center. All patients were treated with local radiotherapy. The median age of the cohort
was 51 years old. Majority of the population had T3/T4 (57.5%) and/or N3 (61.9%) disease. Most of the
patients were treated with modified Ho’s technique (61.9%) and received a total dose of 266 Gy (84.2%).
Eleven (52.4%) patients initially received induction chemotherapy followed by concurrent chemoradiation.
Five (23.8%) patients were given upfront chemoradiation while five (23.8%) received palliative chemotherapy
and subsequently underwent radiotherapy. Survival was analyzed using the Kaplan-Meier method and
possible factors were compared using univariate analysis.

Results: The median follow-up for the entire cohort was 10 months (range, 1 to 93 months). One-year
and 2-year overall survival were 61.8% and 42.4%, respectively. Median survival estimate was 24 months.
Univariate analysis showed improved survival for patients with the following parameters: better performance
status, upfront chemoradiation, single-site metastasis only, radiotherapy dose of 266Gy, and absence of liver
metastasis.

Conclusions: Local radiotherapy combined with systemic treatment may be associated with prolonged
survival in newly diagnosed mNPC patients, especially those with better performance status and single site,
non-liver metastasis. Proper selection of patients is important considering the risks associated with this

treatment.
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Introduction

Nasopharyngeal carcinoma (NPC) is a relatively rare disease
worldwide, but is endemic in certain parts of Southern
China and Southeast Asia. It has been reported to be a
rapidly proliferating disease, and is particularly well-known
for its sensitivity to radiotherapy (RT) and chemotherapy
(1,2). Current standard of care for locally advanced NPCs
is concurrent chemoradiation (CRT), as established by
the intergroup study of Al Sarraf ez al. (3). Newer studies
incorporating modern RT techniques with concurrent
chemotherapy now report local control rates exceeding
90%, with most failures occurring at distant sites (4-7).

Metastatic NPC (mNPC) at diagnosis is reported
to be even more uncommon, as it occurs only in about
6% of cases (8). mNPC is generally considered to be an
incurable disease, and is associated with a poor prognosis.
Several published series of mNPC have reported a median
survival time of approximately 9 to 22 months (9-13). In
these patients, systemic therapy is recommended as the
first line treatment. However, the role of local RT, defined
as RT to the primary site and regional nodal areas, still
remains unclear in mNPC. Aggressive RT in this setting
is controversial because of the unknown benefits when
contrasted with the known toxicities associated with head
and neck RT. Sdill, some studies have reported long-term
survival of patients with mNPC, suggesting the possible
value of a more aggressive treatment (14).

Recent studies have shown that in patients with mNPC,
an overall survival (OS) benefit was found for those who
had local RT in addition to systemic therapy compared to
those who underwent chemotherapy alone (10,11,15,16).
Interestingly, a case report of 5 patients with mNPC treated
with local RT was able to show survival as long as 91
months (17). Toxicity data however, are still lacking in most
studies and therefore, assessing the risk-benefit ratio of this
treatment can be difficult.

Despite NPC being endemic in certain areas of
Southeast Asia, no studies reporting outcomes after local
RT for mNPC have been published from this region.
Southeast Asia includes the Philippines, a low-to-middle
income country (LMIC) that has been consistently reported
to be endemic for NPC (18-21). Our institution is a tertiary
academic center in the Philippines that treats approximately
30 to 40 new NPCs and one to two mNPCs annually at
its Radiation Oncology department. Based on the study of
Yoshida ez al., our institution may be considered a high-
volume facility for NPC (22). The objective of this study is
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to report survival outcomes and treatment-related toxicities
after local RT for mNPC at the Benavides Cancer Institute
— University of Santo Tomas Hospital. We present this
article in accordance with the STROBE guideline checklist
(available at http://dx.doi.org/10.21037/anpc-20-13).

Methods
Study design

This is a retrospective analysis of adult patients with mNPC
treated at the Benavides Cancer Institute — University
of Santo Tomas Hospital in Manila, Philippines, from
2006 to 2019. The study was conducted in accordance
with the Declaration of Helsinki (as revised in 2013). The
study was approved by the Institutional Review Board of
the University of Santo Tomas Hospital with protocol
reference no. REC-2018-07-134-TR. Informed consent
was not required by the review board since only chart
review was done. From January 2006 to February 2019, all
patients with biopsy-proven NPC presenting with distant
metastasis at diagnosis (n=21) and treated with local RT at
the Benavides Cancer Institute — University of Santo Tomas
Hospital were included. Patients initially diagnosed with
non-metastatic disease or those with mNPC treated with
systemic treatment alone were excluded from the study.
Patients’ charts were reviewed and data were tabulated in a
tailored spreadsheet.

Treatment

All patients were evaluated with clinical history and physical
examination and underwent flexible nasopharyngoscopy
with biopsy. Imaging of the nasopharynx and neck
(preferably MRI with contrast) and complete metastatic
workup was done. All patients were staged using the
American Joint Committee on Cancer (AJCC) 8" edition
system. Patients staged using older systems were restaged
using AJCC 8" edition.

Patients initially were simulated in the supine position
and immobilized with a thermoplastic mask. Treatment
volumes included all areas of gross disease (seen during
physical and endoscopic examinations and imaging), the
entire nasopharynx, anterior one-third to half of the clivus
(or entire clivus if involved), skull base, pterygoid fossa,
parapharyngeal space, sphenoid sinus, posterior % of the
nasal cavity and maxillary sinuses, inferior soft palate,
retropharyngeal nodes, retrostyloid space, cavernous
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sinus (for T3 and T4) and bilateral neck nodes levels Ib
through V. Treatment was delivered with either modified
Ho’s (n=13) or intensity-modulated radiotherapy (IMRT)
(n=8) technique. Total dose for most patients was 70 Gray
(Gy) (1.8-2 Gy daily fractions) using modified Ho’s or
69.96 Gy (1.64-2.12 Gy daily fractions) using IMRT.
Under the modified Ho’s technique, patients were initially
treated with opposing lateral fields with matched anterior
neck fields. The fields were sequentially shrunk by applying
blocks to the spinal cord after 45 Gy, the sella after 54 Gy,
the skull base after 60 Gy, with a final whole nasopharynx
boost to 70 Gy after 66 Gy. A posterior electron field was
added after initiating the spinal cord block. Simultaneous
integrated boost (SIB) was used for the IMRT treated
patients. A minority of patients were treated with palliative-
intent RT (median 36 Gy, range 14 to 36 Gy) which was
only given to the symptomatic tumor. Plans were performed
using the Philips Pinnacle Treatment Planning System
version 7.6¢ and delivered using a Siemens Primus linear
accelerator.

Chemotherapy was administered as part of the
treatment. Consensus on the sequence, the number of
cycles, and schedule of chemotherapy were reached during
the institute’s regular multidisciplinary head and neck
tumor board meetings. Chemotherapy was given either
as part of induction therapy, concurrent with RT or as
palliative treatment. The following chemotherapy regimens
were used: cisplatin with 5-fluorouracil (PF), docetaxel
with cisplatin and 5-fluorouracil (TPF), gemcitabine with
cisplatin (GP), and gemcitabine with carboplatin.

Assessment

The primary outcome measured was OS. The secondary
outcome measured was treatment-related toxicities. For
the assessment of outcomes, Patients were monitored
weekly for toxicities and response during treatment. Once
finished, patients were followed up at the clinic (including
nasopharyngoscopy) every 3 months for the first 3 years,
every 6 months during the 4t o 5 years, and annually
thereafter. MRI or CT imaging of the nasopharynx and
neck was done every 6 months to 1 year, or as clinically
indicated. Acute toxicities were graded using the Radiation
Therapy Oncology Group (RTOG) radiation morbidity
grading system and the late toxicities were scored using
the Common Terminology Criteria for Adverse Events
(CTCAE) version 5.0 system.
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Statistical analysis

Data from patient charts were encoded using Microsoft
Excel and analysis was done using SPSS version 24. Missing
data were handled using the last observer carried forward
(LOCF) method. Survival curves was estimated using the
Kaplan-Meier method. Univariate analysis of possible
prognostic factors (age, performance status, T classification,
N classification, number of metastasis, treatment modality
used, total dose received, area of metastasis, RT technique,
presence of liver metastasis) was done using the log rank
method. A P-value of less than 0.05 was considered
statistically significant.

Results

A total of 21 patients were included in this study. The
patients and treatment characteristics are shown in 7Table 1.
The median age of the cohort was 51. Sixty-two percent
had an Eastern Cooperative Oncology Group (ECOG)
performance status of <1. Almost all patients only had
a single metastatic site, with bone metastases being the
most common. Patients were treated using modified Ho’s
(61.9%) and IMRT (38%) techniques, with the majority
(81%) receiving a high dose (>66 Gy) to the primary site.
Palliative chemotherapy with RT, upfront CRT, or induction
chemotherapy followed by CRT was given to 23.8%, 23.8%,
and 52.4% of the patients, respectively. The most commonly
used regimen for systemic therapy was PF while cisplatin
alone was most commonly given in the concurrent regimen.
There were no patients who received RT to metastatic sites
at the time of diagnosis. Nine patients had missing follow up
data which was handled using the LOCF method.

The median follow up time was 10 months (range, 1
to 93 months). The median survival for the entire cohort
was 24 (95% CI, 4.98-43.01) months (Figure 14). Median
survival for those who received >66 Gy was 24 (95% CI,
8.30-39.70) months (Figure 1B). The one-, two-, and three-
year OS rates were 61.8%, 42.4% and 31.8% respectively.
Performance status, presence of liver metastases, number
of metastatic sites, treatment received, and RT dose were
found to be significant predictors of OS (Table 2).

Most patients tolerated the treatment well, with a
median overall treatment time (OTT) of 52 days (range,
10 to 66 days) during the definitive RT phase. RTOG
grade 3 mucositis was observed in 5 (26.3%) patients. No
grade 4 toxicities were seen. Late toxicities, such as grade
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Table 1 Patient characteristics

Characteristics

No. of patients (%)

Age in years
>65
<65
Sex
Male
Female
ECOG performance status
<1
>1
T classification '
T
T2
T3
T4
N classification’
N1
N2
N3
Number of metastatic sites
Single
Multiple
Treatment received
Induction chemotherapy + CRT
Upfront CRT
Palliative Chemotherapy + RT
RT technique
Modified Ho’s
IMRT
RT dose
High dose (=66 Gy)
Low dose (<66 Gy)
36 Gy in 6 Fractions
QUAD shot (14 Gy in 4 fractions)

Did not continue after 42.4 Gy

2(9.5)
19 (90.5)

11 (52.4)
10 (47.6)

13 (61.9)
8 (38.1)

2 (9.5)
7 (33.3)
5 (23.8)
7 (33.3)

4 (19.0)
3(14.3)
13 (61.9)

19 (90.5)
2(9.5)

11 (52.4)
5 (23.8)
5 (23.8)

13 (61.9)
8 (38.1)

17 (84.2)

2(9.5)

1(4.8)
1(4.8)

Table 1 (continued)
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Table 1 (continued)

Characteristics No. of patients (%)

Systemic chemotherapy regimen
Cisplatin/5-Fluorouracil (PF) 14 (66.7)
Docetaxel/Cisplatin/5-fluorouracil (TPF) 2 (9.5)

Area of metastasis

Bone 14 (66.7)
Liver 4(19.0)
Lungs 2(9.9)
Axillary nodes 1(4.8)
Skin 1(4.8)
Infraclavicular area 1(4.8)
Grade 3 or 4 toxicities 5(23.8)

. American Joint Committee on Cancer (AJCC) 8" edition.
ECOG, Eastern Cooperative Oncology Group; T, tumor; N,
node; CRT, chemoradiation; RT, radiotherapy; IMRT, intensity-
modulated radiation therapy; Gy, Gray.

2 xerostomia and grade 1 dysphagia, were observed in 3
patients (14.3%).

Discussion

In this retrospective study, we have found that patients
with mNPC at diagnosis who were treated with local RT in
addition to systemic chemotherapy had a median survival
time of 24 (95% CI, 4.98-43.01) months. This is despite
the inclusion of patients with poorer performance status
(ECOG >2), unlike in prior published studies. Also, survival
times as long as 93 months have been observed in our
cohort, suggesting the possibility of long term survival in
these patients. This outcome is similar to the survival data
in other studies (Zible 3). Rusthoven et al. reported median
survival estimates of 21.4 months for those receiving local
RT versus 15.5 months for those who did not (11). Another
retrospective study by Lin ez a/. reported a median survival
time of 25 months for patients who underwent local RT (23).
A recent phase III randomized controlled trial from China
(available only in abstract form) has demonstrated improved
OS in patients receiving local RT along with chemotherapy
versus patients treated with chemotherapy alone (24).
Interestingly, similar survival benefit from local RT has also
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Figure 1 Overall survival curves (A) entire cohort (B) those who received high dose radiotherapy.

been demonstrated in other types of tumors like breast and
prostate cancers (25-27).

The current National Comprehensive Cancer Network
(NCCN) guidelines for the treatment of mNPC patients
at diagnosis recommend the administration of combination
chemotherapy first, and only adding local RT after a
complete response to primary chemotherapy (28). Upfront
concurrent CRT can be considered in those with low tumor
burden, oligometastatic disease, or those with symptoms
resulting from the primary site.

Although the sample size was limited, our univariate
analysis showed the following factors to be predictors for
improved survival after local RT: good performance status
(ECOG <1), receipt of upfront CRT, single site metastasis
only, treatment to high dose RT, and the absence of liver
metastases. These factors that predicted for improved
survival was also seen in other studies (11,12,23). Although
not seen in our cohort, age < 65 years and lower nodal
stage (NO-1) were also found to be significantly associated
with better OS in prior published reports (11-13,17).
These factors may aid the selection of patients with mNPC
who are candidates for more aggressive treatment. It may
therefore be hypothesized that local therapy may be more
appropriate in patients with the above-mentioned favorable
prognostic factors, whereas patients expected to have a
poor prognosis may be spared the added toxicity of more
aggressive treatment.

Most of the patients in this study received PF as their
chemotherapeutic regimen. Recent studies have shown
improved outcomes with the use of more aggressive

© Annals of Nasopharynx Cancer. All rights reserved.

combination therapy, which may be applicable in the
subset of patients with better performance status. Jin er /.
compared different cisplatin-based regimens for mNPC
and reported better tumor response with GP and the TPF
regimen compared to PF; however, OS and progression-
free survival (PFS) were similar in both regimens (29). A
more recent phase III trial comparing GP versus PF for
mNPC reported improved PFS (HR 0.55; P<0.0001) and
OS (HR 0.62; P=0.0025) with the use of GP chemotherapy
versus PF (30). Because of these studies, the current
preferred first-line chemotherapy regimen for mNPC is the
GP combination.

The survival outcomes for patients with good
performance status in our cohort compares rather favorably
with that of the publications using PF chemotherapy
(Table 4). In fact, our data more closely approximates
Zhang’s study which utilizes a more currently accepted
regimen (GP) (31). Whether the addition of local therapy
to the GP combination and/or immunotherapy can further
improve outcomes in mNPC remains an unanswered
question. It can be argued that the improvement in distant
control with modern chemotherapy may increase future
emphasis on local control, with the increased utilization
of RT to improve disease control. Besides offering the
potential for improvement of symptoms from the primary
site, the use of RT may also provide excellent local
control as seen in previous non-metastatic NPC trials.
Al-Sarraf er al. had local control rates of 67% in the RT
alone and 90% in the CRT group with a median follow
up of 2.7 years (3). Using a similar protocol, the study by
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Table 2 Comparison of prognostic factor by log rank test
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Factor

Median Survival (months)

P-value

Age in years
<65
>65
ECOG performance status
<1
>1
Treatment received
Induction Chemotherapy + CRT
Upfront CRT
Palliative chemotherapy + RT
RT technique
Modified Ho’s
IMRT
Number of metastatic sites
Single
>1 metastatic sites
Area of metastasis
Bone
Visceral
RT dose
High dose
Low dose
T classification’
T1-T2
T3-T4
N classification’
NO-N1
N2-N3
Liver metastasis
Present

Absent

24;95% Cl, 5.21-42.79
4

29; 95% ClI, 14.77-43.23
6; 95% ClI, 4.28-7.72

11;95% ClI, 0-30.50
29; 95% Cl, 11.40-46.60
3

18; 95% Cl, 2.07-33.93
42

24; 95% Cl, 5.18-42.82
1

18; 95% ClI, 0-38.30
14

24; 95% Cl, 8.30-40.00
6

18; 95% Cl, 5.09-30.91
24;95% ClI, 0-55.75

29
18; 95% Cl, 1.55-34.45

6
24; 95% Cl, 9.66-38.34

0.218

0.005*

0.032*

0.161

0.002*

0.441

0.04*

0.849

0.235

0.023*

*, Statistically significant; T, American Joint Committee on Cancer (AJCC) 8" edition. ECOG, Eastern Cooperative Oncology Group; CRT,

chemoradiation; RT, radiotherapy; IMRT, intensity-modulated radiation therapy; T, tumor; N, node.
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Table 3 Studies on outcomes of local therapy in mNPC
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Authors Type of study No. of patients ~ Median survival (months)  1-year OS (%) 2-year OS (%)

Current Cohort (2019) Retrospective 21 25 61.8 42.4

Rusthoven et al. (2017) Retrospective 437 21.4 67 50
(Population based)

Verma et al. (2017) Retrospective 555 24.8 73 51

Hu et al. (2017) Retrospective 679 21 61.2 47.2
(Population based)

Chen et al. (2013) Retrospective 590 24.7 79.2 51.7

Lin et al. (2012) Retrospective 105 25 67.5 50.3

Yeh et al. (2006) Retrospective 125 9.7 39 14

Yin et al. (2017) Retrospective 611 20 95.3 75.2

mNPC, metastatic nasopharyngeal carcinoma.

Table 4 Studies on outcomes of chemotherapy alone in mNPC

Authors Chemotherapy regimen No. of patients ~ Median survival (months) 1-year OS (%) 2-year OS (%)

Current Cohort (2019). Cisplatin/5FU 21 29 79.5 53

(ECOG <1)

Zhang et al. (2019) Gemcitabine/Cisplatin 181 29.1 83.4 54.5
Cisplatin/5FU 181 20.9 72 42

Jinetal. (2012) Cisplatin/5FU 176 19.5 77 39
Paclitaxel/Cisplatin 167 21 74 41
Gemcitabine/Cisplatin 173 21.5 82 46
Bleomycin/Cisplatin/5FU 152 19 78 35
Paclitaxel/Cisplatin/5FU 154 21 79 45

mNPC, metastatic nasopharyngeal carcinoma; 5FU, 5-Fluorouracil; ECOG, Eastern Cooperative Oncology Group.

Wee et al. had local relapse rates of 7.2% in the RT alone
arm and 5.4% at 3 years (7). On the other hand, it is also
possible that these new therapies may already provide
sufficient local control in patients with metastatic disease
even without RT.

The current emergence of cancer immunotherapy
has significantly improved the management of advanced
cancers. It has already been established as standard of
care in certain malignancies (31,32) and is currently being
tested in other types of cancer including NPC. A phase
IT trial by Ma er al. reported significant clinical benefit
using nivolumab for heavily treated metastatic or recurrent
NPCs, showing an objective response rate of 20.5% (33).
The PACIFIC-NPC study is currently an ongoing trial for
the use of camrelizumab in locally advanced NPCs (34).

© Annals of Nasopharynx Cancer. All rights reserved.

Results of these trials can possibly alter the landscape in the
treatment of mNPC, both systemically and locally.

The majority of patients in this cohort received RT
via the modified Ho’s technique. With the current use
of IMRT, it is now possible to give higher doses to the
tumor with better sparing of the organs at risk, producing
a better therapeutic ratio (35). The use of more stringent
image guidance may further improve the ratio. These
developments may provide further benefit for mNPC
patients, wherein the potential for improved survival must
be carefully balanced with the considerable toxicities and
adverse effects on quality of life that is associated with more
aggressive treatment.

Patients with mNPC are generally considered to be
incurable; hence, RT in this setting, even with higher doses,
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is traditionally given with palliative intent. To date, there
is still no consensus regarding the optimal RT dose in this
subset of patients. One retrospective study showed that
RT doses >65 Gy are significantly associated with better
OS (23). This was not observed in our cohort, which may
be attributed to the small sample size. Grade 3 to 4 toxicity
occurred in 26.3% of our patients, which resolved after
conservative management. There was also no significant
prolongation of OTT, suggesting that local RT is a
relatively tolerable treatment modality for mNPC patients
provided that they are closely monitored.

Whether or not more aggressive treatment to the
metastatic foci in the oligometastatic setting is warranted is
also currently a subject of discussion and debate. Metastatic
disease has been documented to seed future metastasis in
prostate cancer (36). Whether or not addressing distant
disease by means of stereotactic ablative body radiotherapy
(SABR) will further improve survival in these patients may
be a subject of interest in future mNPC trials.

As of the authors’ knowledge, this is the only study to
date that reports on mNPC local therapy outcomes from
an LMIC in the Asia Pacific. Our findings at least suggest
that results similar to that of more developed countries
are achievable in LMICs, as long as patients are treated
in a multidisciplinary setting. Although it is preferable to
offer IMRT to mNPC patients being considered for local
therapy, it may still not be widely available in less developed
countries. In these scenarios, our study suggests that local
RT given even via conventional techniques is feasible, with
good tolerability.

This study is inherently limited by its retrospective
nature, along with our relatively small sample size. Data
regarding response and compliance to chemotherapy
were not available. It was also unknown whether patients
received further chemotherapy after CRT, which can be an
important factor given the chemosensitivity of NPC.

Conclusions

Our results suggest that definitive local RT can potentially
improve OS in patients with mNPC at diagnosis. Results of
this study along with other published data suggest that it is
reasonable to consider local RT in a carefully selected subset
of patients. Specifically, local RT may be contemplated in
patients with good performance status, those without liver
metastases and/or those with a single metastatic site only.
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