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Abstract
Introduction: To investigate the impact of site-specific metastases on survival and identify predictors of metastasis in patients with
nasopharyngeal squamous cell carcinoma (SCC).

Materials and Methods: The National Cancer Database was queried for all cases of nasopharyngeal SCC between 2010-2016 which
had metastasized to distant sites (460 cases). This was then further classified as metastases to bone, liver, lung, brain, and multiple

sites. Univariate and multivariate analyses were used to compare patient demographics between sites. Kaplan-Meier analysis was
applied to compare overall survival.

Results: A total of 145 (31.5%) distant metastases to bone, 55 (12.0%) to liver, 112 (24.3%) to lung, 15 (3.5%) to brain, and 113
(28.9%) to multiple sites were identified. One-year survival for the entire cohort was 50.4% with a median survival of 12.4 months.
One-year survival was 58.3% for liver metastasis, 53.2% for bone, 48.9% for multiple sites, 44.2% for brain, and 42.7% for lung (logrank p = 0.252). Patient age (p = 0.009) and treatment facility type (p = 0.019) were found to predict the site of distant metastasis.
Being younger than 60 had lower odds of metastasis to liver compared to bone (OR 0.527, 95% CI [0.311 - 0.893], p = 0.017).

Conclusion: There was no significant difference found in survival between metastases to different sites. The patient’s treatment
facility type and age were associated significantly with lower odds of nasopharyngeal SCC metastasis to certain distant sites.
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Introduction

25

demonstrated that bone, liver, and lung metastasis were especially

associated with poor survival, the prognostic implications of each
individual site were assessed relative to no metastasis or to nodal
metastasis, instead of direct comparison with other sites of distant

metastasis. Moreover, patient demographic and clinicopathologic
characteristics significantly associated with each distant metastat-

Nasopharyngeal carcinoma is an uncommon head and neck

ic site have not been explored, factors which can potentially play a

100,000 cancer cases worldwide, but upwards of 30 per 100,000

ther investigate the impact of site-specific metastases on survival

malignancy, although it has a notably distinct geographic distribu-

tion. Overall, nasopharyngeal carcinoma composes less than 1 per
cancer cases in endemic regions such as southern China [1,2].
Unique nasopharyngeal carcinoma histologies also display significant regional dependence. Keratinizing squamous cell carcinoma

(SCC), while identified in 2% of nasopharyngeal carcinoma cases
in southern China, can be found in 25% of cases in North America

[2]. As a result, specifically analyzing characteristics of a major his-

role in more individualized selection of treatment modalities and

are thus important to identify. As a result, this study seeks to furand identify predictors of metastasis to individual distant sites in
patients with nasopharyngeal SCC.

Materials and Methods
Data source

All cases were gathered from the National Cancer Database

tologic subtype of nasopharyngeal carcinoma may more precisely

(NCDB), a Commission on Cancer joint effort from the American

quently with these specific histologies.

with data on approximately 34 million cancer cases nationwide

define prognostic factors and treatment approaches. This has rel-

evancy in regions of the world in which patients present more freNasopharyngeal SCC is associated with significant morbidity

and mortality, including cranial nerve involvement, intracranial extension, and a poor overall 5-year survival rate of 32.3% [3,4]. Sev-

eral factors have been found to play a role in prognosis, including

tumor stage and size, locoregional invasion such as cranial nerve
involvement, and distant spread [2,4-6]. Due to its anatomic loca-

tion, most nasopharyngeal SCCs are diagnosed late in the disease
course, with 88.5% of patients diagnosed with stage III or IV can-

College of Surgeons and the American Cancer Society to record
cancer cases from over 1,500 cancer facilities in the United States,

[15]. The American College of Surgeons and the Commission on
Cancer have not verified and are therefore not responsible for the
conclusions drawn from analysis of this data by the investigator.
De-identified data from the NCDB was used for this study and are

considered exempt from Rutgers New Jersey Medical School institutional review board review.
Study population

The NCDB was queried for cases of nasopharyngeal SCC in

cer on initial presentation [4]. Furthermore, nasopharyngeal SCC

2010-2016. Patients with primary site codes for the nasopharynx

relapse and worsen survival [7-9]. SCC of the nasopharynx has in-

C11.2, C11.3, C11.8, C11.9. Patients with a histology code for squa-

has been noted to rapidly metastasize to regional cervical nodes.

Distant metastases has been shown to increase the risk of disease
creased propensity to spread to distant regions compared to SCC of
other primary sites. Altun., et al. noted nodal involvement in 75%

- 90% of cases, along with 38%-87% of nasopharyngeal SCC cases

were selected using the International Classification of Diseases for

Oncology, 3rd Edition (ICD-O-3) topography codes C11.0, C11.1,

mous cell carcinoma were selected using ICD-O-3 histology codes
8070, 8071, 8072, 8073, 8074, 8076, 8078. Non-malignant cases
which did not metastasize to distant sites were excluded. Site-spe-

showing evidence of distant metastases [10]. While the presence

cific metastases were stratified into distant metastasis to the bone

own individual impact on overall survival and disease management

amined included patient age, sex, race, Charlson-Deyo score, treat-

of distant metastases is intrinsically a negative prognostic indica-

tor [11], specific metastatic sites have been shown to carry their
choices, including palliative interventions [12,13]. Of note, a study

by Qu., et al. examined 389 cases of metastatic nasopharyngeal SCC
from the Surveillance, Epidemiology, and End Results database to
determine patterns of metastasis to distant sites and significant
prognostic indicators for nasopharyngeal SCC patients with distant

metastases [14]. While individual distant sites were analyzed and

only, to the liver only, to the lung only, to the brain only, or to multiple distant sites. Patient demographic and clinical variables exment facility type, insurance status, histology, and clinical N stage.

While additional tumor characteristics including grade, clinical T
stage, and tumor size were examined, they were excluded from final analyses due to no recorded values for metastasis to certain
distant sites.
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Statistical analysis
For univariate analysis and cross-tabulation, Pearson’s chi-

square and Fisher’s exact test were utilized as appropriate. Multivariate logistic regression was then performed to determine as-

metastasis to bone, liver, or brain were treated at a community can-

cer program, whereas a greater proportion of patients with distant
metastasis to lung or multiple sites were treated at an academic/
research program. Patient’s sex, race, Charlson-Deyo score, insur-

sociation between factors with p < 0.05 on univariate analysis and

ance status, histology, and clinical N stage were found to not be

the Kaplan-Meier method. Statistical significance for all tests was

with variables found to be significant on univariate analysis (Table

site-specific metastases, using metastasis to bone as a reference.
Overall survival for site-specific metastases was calculated using

set at an alpha level of <0.05, and all statistical analysis was performed using SPSS 24 (IBM, Armonk, New York).

Results

A total of 460 cases of nasopharyngeal SCC which metasta-

sized to distant sites were identified in our study population, with

145 (31.5%) cases of metastases to bone, 55 (12.0%) to liver, 112
(24.3%) to lung, 15 (3.5%) to brain, and 133 (28.9%) to multiple

sites. Table 1 shows univariate analysis of patient demographic

and clinical characteristics. The majority of patients in our study

cohort were under 60 years old (52.0%), male (76.7%), and white

(62.0%). Age (p = 0.009) and treatment facility type (p = 0.019)
were significantly associated with nasopharyngeal SCC distant
metastasis at the time of diagnosis. While nasopharyngeal SCC patients with metastasis to bone, liver, brain, or multiple sites were

more likely to be under 60 years old, those with metastasis to lung

were more likely to be at least 60 years of age or older. Moreover,
a greater proportion of nasopharyngeal SCC patients with distant
Variable

Bone
(N = 145)

Liver
(N = 55)

significantly associated with distant metastases. A multivariate logistic regression model for each metastatic site (or sites) was built

2). Nasopharyngeal SCC patients with metastasis to lung were less

likely to be treated at a community cancer program (OR 0.421, 95%

CI [0.178 - 0.995], p = 0.049), while metastasis to brain were less

likely to be treated at an academic/research program (OR 0.045,
95% CI [0.005 - 0.439], p = 0.008). Metastasis to the liver were less

likely to be under 60 years old (OR 0.527, 95% CI [0.311 - 0.893],
p = 0.017), compared to patients with metastasis to bone. There
were no statistically significant associations between patient

age and facility type with distant metastases to multiple sites on

multivariate analysis. Following Kaplan-Meier survival analysis,
one-year overall survival for all patients in our study cohort was
50.42% with a median survival of 12.42 months (Table 3). Oneyear survival for patients with metastasis to bone was 53.20% (logrank p = 0.141); to liver was 58.32% (log-rank p = 0.363); to lung
was 42.65% (log-rank p = 0.252); to brain was 44.22% (log-rank

p = 0.674); and to multiple distant sites was 48.86% (log-rank p =
0.172). Site-specific metastases were found to not be significantly
associated with survival.

Lung
(N = 112)

Brain
(N = 15)

Multiple Sites
(N = 113)

Total (N = 460)

42 (37.5%)

9 (60.0%)

76 (57.1%)

239 (52.0%)

Age, years
<60

60+

Sex

0.009
78 (53.8%) 34 (61.8%)

67 (46.2%) 21 (38.2%)

70 (62.5%)

41 (28.3%) 10 (18.2%)

20 (17.9%)

Male

104 (71.7%) 45 (81.8%)

White

93 (64.1%) 32 (58.2%)

Female

Race

Black

Asian/Pacific Islander
Other

Unknown

Charlson-Deyo Score
0
1

p-value

25 (18.8%)

83 (18.0%)

0 (0.0%)

2 (1.5%)

75 (56.4%)

2 (1.8%)

0 (0.0%)

2 (1.8%)

6 (10.9%)

4 (26.7%)

11 (73.3%)

1 (1.8%)

15 (10.3%)

107 (23.3%)

74 (66.1%)

1 (0.7%)

120 (82.8%) 45 (81.8%)

32 (24.1%)

101 (75.9%)

21 (18.8%)

0 (0.0%)

221 (48.0%)

11 (73.3%)

9 (16.4%)

4 (2.8%)

57 (42.9%)

92 (82.1%)

24 (16.6%)

23 (15.9%) 13 (23.6%)

6 (40.0%)

13 (11.6%)

83 (74.1%)
21 (18.8%)

4 (26.7%)

0 (0.0%)

10 (66.7%)
2 (13.3%)

29 (21.8%)
2 (1.5%)

110 (82.7%)
15 (11.3%)

353 (76.7%)

285 (62.0%)

0.307
0.643

78 (17.0%)
8 (1.7%)
6 (1.3%)

368 (80.0%)
59 (12.8%)

0.344
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Facility Type
Community Program

Academic/Research Program

10 (6.9%)

62 (46.3%) 26 (55.3%)

Government

Unknown

16 (11.0%)

7 (12.7%)

70 (48.3%) 24 (43.6%)
3 (2.1%)

Histology

7 (58.3%)

56 (38.6%) 23 (41.8%)

3 (6.4%)

1 (1.8%)

Keratinizing squamous cell
95 (65.5%) 33 (60.0%)
carcinoma

Non-keratinizing squamous
50 (34.5%) 22 (40.0%)
cell carcinoma

Clinical N Stage

3 (20.0%)

42 (38.9%)

49 (45.4%)

Insurance Status
Uninsured

8 (7.1%)

61 (45.5%) 18 (38.3%)

Integrated Network Cancer
11 (8.2%)
Program
Private Insurance

4 (7.3%)

8 (6.0%)

48 (39.7%)

17 (15.7%)

4 (33.3%)

62 (51.2%)

191 (45.3%)

36 (32.1%)

6 (40.0%)

43 (32.3%)

164 (35.7%)

4 (3.6%)

1 (6.7%)

3 (2.3%)

12 (2.6%)

12 (10.7%)

60 (53.6%)

0 (0.0%)

8 (53.3%)

11 (9.1%)

18 (13.5%)
69 (51.9%)

39 (29.3%)

139 (30.2%)
50 (15.2%)

2 (13.3%)

12 (14.0%)

5 (38.5%)

10 (12.3%)

3

10 (9.0%)

4 (10.3%)

3 (3.5%)

1 (7.7%)

6 (7.4%)

56 (50.5%) 20 (51.3%)

231 (50.2%)

94 (70.7 %)

1 (2.6%)

2

53 (11.5%)

13 (86.7%)

22 (19.8%)

23 (20.7%) 14 (35.9%)

46 (10.9%)

86 (76.8%)

26 (23.2%)

29 (33.7%)
42 (48.8%)

1 (7.7%)

6 (46.2%)

24 (29.6%)
41 (50.6%)

0.019

185 (43.8%)

1 (8.3%)

0

1

33 (7.2%)

27

321 (69.8%)

91 (27.6%)

0.869

0.077

0.075

165 (50.0%)
24 (7.3%)

Table 1: Patient demographic, tumor, and hospital characteristics stratified by site of distant metastasis.
Bolded values signify statistical significance (p < 0.05).

Metastasis to Lung
Facility Type
Community Cancer Program

Academic/Research Program

Odds Ratio

95% Confidence Interval

p-value

0.421

0.178-0.995

0.049

0.231-1.272

0.159

1.299

0.662-2.548

0.447

Odds Ratio

95% Confidence Interval

p-value

1.565

0.403-6.085

0.518

0.527

0.311-0.893

0.017

0.542

Integrated Network Cancer Program

Reference

60+

Reference

Age, years
<60

Metastasis to Liver
Facility Type
Community Cancer Program

Academic/Research Program

1.064

Integrated Network Cancer Program

Reference

60+

Reference

Age, years
<60

0.267-4.237

0.930
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Metastasis to Brain
Facility Type
Community Cancer Program

Academic/Research Program

Odds Ratio

95% Confidence Interval

p-value

0.313

0.078-1.256
0.005-0.439

0.101

0.008

1.141

0.343-3.791

0.830

Odds Ratio

95% Confidence Interval

p-value

0.779

0.311-1.949

0.593

1.088

0.662-1.788

0.740

0.045

Integrated Network Cancer Program

Reference

60+

Reference

Age, years
<60

Metastasis to Multiple Sites
Facility Type
Community Cancer Program

Academic/Research Program

1.011

Integrated Network Cancer Program

Reference

60+

Reference

Age, years
<60

0.408-2.506

0.981

Table 2: Logistic regression of factors associated with metastasis to distant sites (Reference to metastasis to bone).
Bolded values signify statistical significance (p < 0.05).

Site

1-Year Overall
Survival

Median Survival
(months)

Log-rank

Bone

53.20%

13.21

0.141

Brain

44.22%

13.17

0.674

Liver
Lung

Multiple
Cohort

58.32%
42.65%
48.86%
50.42%

16.95
9.53

11.93
12.42

0.363
0.252
0.172

Table 3: Kaplan Meier survival stratified by site of distant
metastasis.

Discussion
The finding of distant metastasis is known to carry a negative

prognosis for malignancies, where specific distant sites may be

indications for different treatment modalities and convey varying
effects on overall survival [16]. While nasopharyngeal SCC is a rela-

tively uncommon cancer, it is a significant contributor to morbidity
and mortality, with distant metastases recognized as an important

reason for treatment failure [17]. Along these lines, this study seeks

to better understand the prognostic implications of site-specific
metastases in nasopharyngeal SCC patients and elucidate factors
associated with metastasis to those distant sites.

The majority of patients with nasopharyngeal SCC in our study

population were white males less than 60 years old, consistent

with known nasopharyngeal SCC epidemiology in North America
[1,4,8]. Upon univariate analysis, only patient age and treatment

facility type were significantly associated with distant metastases.
Subsequent multivariate logistic regression showed that nasopharyngeal SCC patients with lung metastasis were less likely to be

treated at a community cancer program than nasopharyngeal SCC
patients with bone metastasis. Considering that bone metastasis

is the most common distant metastasis for nasopharyngeal carci-

nomas and is not significantly associated with a worse prognosis
compared to other distant sites, it seems evident that nasopharyngeal SCC cases with less frequently encountered lung metastasis
were more likely to be treated at an academic/research facility

[18-20]. Academic/research facilities are usually more likely to

employ technically complex multimodal treatments and offer more
comprehensive disease management and individualized care, all

of which can lead to improved outcomes for cancer patients [2124]. In addition, Hui., et al. found that nasopharyngeal SCC patients

with isolated metastatic disease to the lung can actually have a bet-

ter prognosis compared to other metastatic sites if an aggressive,
multimodal treatment approach is applied, even though the presence of lung metastasis typically portends a worse clinical outlook

[17]. As a result, these patients may be more likely to be treated at
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an academic/research facility capable of administering such treat-
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Moreover, our results indicate that lung only metastasis had

ments that improve overall survival, making nasopharyngeal SCC

the lowest overall survival compared to the other metastatic sites,

lower likelihood of liver metastasis compared to bone metasta-

sive chemotherapy which can improve outcomes for certain naso-

patients with lung metastasis less likely to be treated at a community program. Furthermore, being younger than 60 years old has

sis, likely because a less common metastatic site such as the liver
would be a late finding of advanced head and neck cancers and
therefore more likely to present in an older patient. Finally, being

treated at an academic/research facility was associated with lower

odds of brain metastasis compared to bone metastasis. Identification of brain metastasis typically signifies an especially poor prog-

nosis when diagnosed for a wide variety of malignancies, though
it does not have significant prognostic value compared to our dis-

tant sites of nasopharyngeal SCC metastasis based on our findings
[25,26]. Moreover, brain metastasis from nasopharyngeal SCC was

the least common of the specific primary sites studied in our co-

hort, with only 15 total cases recorded, compared to 145 cases of
bone metastasis. Due to its low incidence, brain metastasis may be
infrequently recognized in nasopharyngeal SCC patients, who also
may further present as poor surgical candidates due to low survival

rates even following treatment [27]. Thus, these patients may have
lower odds of being treated at an academic/research facility compared to patients with bone metastasis.

The most frequent site of distant metastasis for nasopharyngeal

SCC in our study was to the bone, followed by metastasis to the lung

and to the liver, which is consistent with known patterns of distant
metastases among nasopharyngeal carcinomas [19,20]. Our results

showed no significant difference in survival between nasopharyn-

geal SCC metastases to the various distant sites investigated in our
study. These findings seem to run contrary to the current literature

on nasopharyngeal carcinoma which has indicated that certain distant sites are associated with statistically significant differences in
survival, such as lung only metastasis, liver only metastasis, and

though not statistically significant by log-rank. This may suggest
that while there are known treatment approaches such as aggres-

pharyngeal carcinoma patients presenting with lung metastasis

[17], nasopharyngeal SCC patients may not necessarily always
receive the optimal treatment modalities or treating facilities may
not have the capability to administer them, hence improved sur-

vival for these patients may have yet to be fully realized. As inadequate treatment for metastatic disease can lead to worse overall

survival rates, it is critical that appropriate treatment modalities be

selected for these patients following diagnosis. In addition, while

not statistically significant by log-rank, liver only metastasis was
found to have the highest overall survival, though it conveys a nega-

tive prognosis in most other studies [19,28]. Consequently, specific
metastatic sites may potentially have a differential impact on sur-

vival for nasopharyngeal SCCs in particular than for nasopharyngeal carcinomas in general, though considering no metastatic site
established a statistically significant difference in survivorship, it

remains difficult to draw such conclusions at present. Overall, de-

spite recent advances in developing improved treatment approaches, head and neck SCCs continue to maintain a poor prognosis, especially at the advanced stage of distant metastases [30]. While

most research on cancers of the nasopharynx has been focused on
nasopharyngeal carcinomas in general, studying nasopharyngeal

SCC specifically has clinical significance as individual histologies
in head and neck malignancies can be associated with varying ef-

fects on survival [31,32]. Our findings further illustrate the need
for future studies to explore risk factors associated with distant

metastases and their accompanying prognostic implications for
nasopharyngeal SCC patients.

The limitations inherent to studying large databases like the

metastases to multiple sites [28,29]. It should be noted that the

NCDB should be noted. There remains the possibility of inaccura-

type II/III nasopharyngeal SCC patients, Hui., et al. determined

addition, though a diverse range of variables are recorded in the

prognostic impact of an individual metastatic site can vary in the
current literature. In their study examining predominantly WHO

that lung only metastasis had an improved prognosis compared to
other distant sites [17]. However, when examining a similar patient
population, Ong., et al. instead found that lung metastasis was inde-

pendently associated with a negative prognosis [19]. As our study

showed that no individual site of distant metastasis led to significantly worse outcomes compared to other sites, these metastatic

sites may not actually have prognostic significance for nasopharyngeal SCC, findings which require further investigation.

cies recorded in the database due to miscoding made during data

entry, as we cannot verify the validity of those entries ourselves. In

NCDB, potentially significant factors such as cancer recurrence
are missing. Since the cases for this study were from a database

instead of from chart review, such details could not be retrieved,
and our exploration of long-term patient outcomes was limited
to overall survival. Relapse following treatment has a known sig-

nificant negative impact on survival for nasopharyngeal carcinoma
patients, so not being able to include recurrence status may be an

important attribute that our analysis on prognostic factors was not
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able to take into consideration. While one should be mindful of as-

sociated limitations when interpreting these findings, the capability to investigate the advanced stage of a relatively rare cancer and

accompanying demographic and clinicopathologic characteristics
on a population-level scale demonstrates the clinical utility of the

NCDB for assessing the prognostic value of distant metastatic sites
for nasopharyngeal SCC.

Conclusion

In this study, we determined that nasopharyngeal SCC patient’s

age and their treatment facility type were factors associated with

metastases to certain distant sites. Specifically, being treated at a
community cancer program reduced the odds of lung metastasis,

being treated at an academic/research program reduced the odds
of brain metastasis and being younger than 60 years old reduced
the odds of liver metastasis, all relative to bone metastasis. Upon
further analysis, we found no significant survival difference be-

tween metastases to distant sites. As a result, further research is

needed to better clarify the prognostic significance of distant me-

tastases and other factors associated with metastatic nasopharyngeal SCC.
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