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Abstract
Background: Management of metastatic (M1) nasopharyngeal cancer (NPC) is controversial; data suggest high overall survival (OS) rates 
with definitive chemoradiotherapy (CRT). Herein, we evaluated OS in patients with M1 NPC undergoing chemotherapy alone versus CRT. 
Methods: The National Cancer Data Base was queried for M1 NPC cases. Patients undergoing no/unknown chemotherapy and/or with 
unknown/nondefinitive radiotherapy (RT) doses (<60 Gy) were excluded. Logistic regression analysis ascertained clinical factors associ-
ated with RT administration. Kaplan-Meier analysis evaluated OS between both cohorts; Cox proportional hazards modeling assessed 
factors associated with OS. Survival was then evaluated between matched populations using inverse-probability–weighted regression 
adjustment. OS between groups was also measured in patients surviving ≥1 and ≥3 years to address bias from poor-prognostic subsets (eg, 
widely disseminated disease), and those receiving CRT ≤30 and ≤60 days of each other (surrogates for concurrent CRT) versus >30 and >60 
days (sequential) of each other. Results: Of 555 patients, 296 (53%) received chemotherapy alone and 259 (47%) underwent CRT. Patients 
undergoing CRT more often had private insurance (P=.001) and lived in areas with higher education levels (P=.028). Median OS in the 
chemotherapy-only and CRT cohorts were 13.7 and 25.8 months, respectively (P<.001); differences persisted between matched populations 
(P<.001). On multivariate analysis, receipt of additional RT independently predicted for improved OS (P<.001). OS differences between 
cohorts remained apparent when evaluating patients surviving for ≥1 (P<.001) and ≥3 (P=.002) years. Patients who received concurrent or 
sequential CRT displayed improved OS over those receiving chemotherapy alone, for both the 30-day (P<.001) and 60-day cutoffs (P<.001). 
Conclusions: Patients with M1 NPC undergoing definitive RT and chemotherapy experienced higher survival than those receiving chemo-
therapy alone. Risk stratification and patient selection for such combined modality interventions is critical.
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Although nasopharyngeal carcinoma (NPC) is rela-
tively uncommon in the United States, it is endemic 
in East Asia, and is thus a global public health prior-
ity.1 Although NPC generally has a higher proclivity for 
distant metastases than other head and neck cancers, 
the incidence of metastatic (M1) disease at diagnosis is 
relatively rare, estimated to be 4% to 6%.2–5 However, 
5-year survival for M1 NPC has been quoted at approxi-
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mately 20%, a relatively high figure compared with 
other M1 malignancies.5 Moreover, a median overall 
survival (OS) of 2 to 3 years can be achieved for select 
patients with oligometastatic M1 NPC receiving pallia-
tive chemotherapy and/or those with good response to 
systemic therapy.6–8

In light of these observations, there has been intense 
debate questioning the validity of an all-encompassing 
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“M1” or “stage IVC” label describing this heteroge-
neous patient population, and whether a subset of 
these patients could benefit from local therapy in ad-
dition to standard-of-care chemotherapy.9 This is in 
accord with the rapidly emerging oncologic concept 
of using local therapy for limited M1 disease (oligo-
metastases).10–13 Implications for NPC are substan-
tial, because distant M1 disease is generally more 
limited for NPC than for other solid malignancies, 
and just one to a few metastases occur in more than 
half of patients with M1 NPC.14 As a result, there 
has been increasing interest in whether administra-
tion of definitive chemoradiotherapy (CRT) for se-
lect patients with M1 NPC improves prognosis.15–20 

However, this issue remains currently unre-
solved, with no consensus to date.21 The National 
Cancer Data Base (NCDB) provides a unique re-
source with which to address these novel and clini-
cally important issues in a relatively uncommon 
population, and it has proven great utility for simi-
lar impactful studies in other neoplasms.22 This study 
compared patients with M1 NPC receiving chemo-
therapy alone versus CRT. We aimed to evaluate na-
tional practice patterns and the clinical factors as-
sociated with receiving combined modality therapy 
(CMT); to assess OS between groups, including fac-
tors independently associated with OS; and to deter-
mine the effect of concurrent versus sequential CRT 
on OS in CMT.

Methods
The NCDB is a joint project of the Commission on 
Cancer (CoC) of the American College of Surgeons 
and the American Cancer Society, which consists of 
de-identified information regarding tumor character-
istics, patient demographics, and patient survival for 
approximately 70% of the US population.23–37 The 
NCDB contains information not included in the 
SEER database, including details regarding use of 
systemic therapy. The data used in the study were 
derived from a de-identified NCDB file, comprising 
all newly diagnosed cases by each CoC-accredited 
facility. The American College of Surgeons and the 
CoC have not verified and are neither responsible for 
the analytic or statistical methodology used, nor the 
conclusions drawn from these data by the investiga-
tors. Because all patient information in the NCDB 

database is de-identified, this study was exempt from 
Institutional Review Board evaluation.

Inclusion criteria for this study were patients 
with newly diagnosed M1 NPC. Patients with un-
known receipt of chemotherapy and/or radiotherapy 
(RT) were excluded, as were patients who did not un-
dergo chemotherapy. For the purposes of this study, 
definitive RT referred to doses ≥60 Gy; although ≥66 
Gy to gross disease is recommended,21 we allowed for 
approximately a 10% dose reduction (60 Gy) as the 
threshold for inclusion. Patients in the chemother-
apy only group were allowed to have received ≤30 
Gy of RT (n=47), consistent with standard pallia-
tive irradiation dosing. In accordance with the vari-
ables in NCDB files, information collected on each 
patient broadly included demographic, clinical, and  
treatment data.

Statistics were performed with STATA software 
(StataCorp Inc., College Station, TX). Tests were 
2-sided, with a threshold of P<.05 for statistical sig-
nificance. First, univariable and multivariable logis-
tic regression were used to determine which charac-
teristics were associated with delivery of additional 
RT. Next, Kaplan-Meier survival analysis evaluated 
OS, defined as the interval between the date of diag-
nosis and the date of death, or censored at last con-
tact. Univariate and multivariate Cox proportional 
hazards modeling were used to evaluate predictors of 
OS. 

Subsequently, survival analysis was performed 
in a matched population through the use of inverse-
probability–weighted regression adjustment with 
nearest neighbor matching (Table 1). Nearest neigh-
bor matching estimators impute the missing potential 
outcome for each subject by using an average of the 
outcomes of similar subjects that receive the other 
treatment level. Similarity between subjects is based 
on a weighted function of the covariates for each 
observation. This technique was performed with a 
nearest neighbor match of up to 4 cases, although a 
minimum of 1 match is required for this technique. 
Data were assessed with a treatment effects analytic 
technique using survival time to provide potential 
outcome mean as a measure of the effect (measured 
in units of time). The measure was adjusted for the 
factors found statistically significant on Cox regres-
sion analysis. Matching was applied to the whole co-
hort and not on subsequent (eg, landmark) analyses 
owing to low sample sizes in the latter.
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Next, landmark analysis was performed in order 
to assess survival differences between both groups 
among patients surviving ≥1 and ≥3 years, with the 
purpose of eliminating patients with widely dissemi-
nated disease who would not be expected to survive 
past a fixed amount of time. The 1-year threshold 
was chosen because it approximates the median OS 
of M1 NPC; the 3-year value was chosen because 
previously noted reports have demonstrated 3-year 
survival of oligometastatic disease.6–8

Lastly, in attempt to compare OS between pa-
tients receiving chemotherapy alone and concurrent 
versus sequential CRT, OS was analyzed in patients 
receiving chemotherapy and RT within 30 days (a 
surrogate for concurrent CRT) and >30 days (surro-
gate for sequential CRT) of each other. This was re-
peated using the 60-day threshold based on the esti-
mated time of induction chemotherapy from existing 
literature.38 If information regarding this parameter 
was not reported, those patients were excluded from 
this specific analysis.

Results
A complete flow diagram of patient selection is pro-
vided in Figure 1. In total, 555 patients met study 
analysis criteria, and included 296 (53%) patients 
receiving chemotherapy alone and 259 (47%) un-
dergoing CRT. Table 2 displays notable clinical 
characteristics of both cohorts. Following univari-
able analysis, multivariable analysis revealed several 
independent factors associated with receipt of RT. 
Patients undergoing CRT were more likely to have 
private insurance (P<.001) and lived in areas with 
higher education levels (P=.028). Paradoxically, 
those undergoing CRT were less likely to have higher 
incomes (P=.005). Of note, age, year of diagnosis, 

comorbidity index, T stage, and N stage were not as-
sociated with likelihood of receiving RT (all P>.05). 

Kaplan-Meier estimates comparing OS in the che-
motherapy only and CRT groups are illustrated in Fig-
ure 2A. The 1-, 3-, and 5-year OS rates in the respec-
tive groups were 54% versus 72%, 21% versus 41%, and 
10% versus 34%. This corresponded to median OS of 
13.7 and 25.8 months, respectively (P<.001).

In the overall cohort, there were several predic-
tors of OS on univariate and multivariate analysis 
(supplemental eTable 1, available online with this 
article at JNCCN.org). Among others, independent 
predictors of poor OS included higher comorbidity 
index, well to moderately differentiated disease, and 
T4/TX stage (all P<.05). Of note, there did not seem 
to be obvious independent associations with N stage 
and several socioeconomic and demographic vari-
ables. However, delivery of RT was an independent 

National Cancer Data Base
nasopharyngeal cases from 2004–2013

(n=12,389)

Non-M1 stage
(n=11,344)

Study population
(n=555)

Chemotherapy alone
(n=296)

Chemoradiotherapy
(n=259)

No or unknown 
receipt of chemotherapy

(n=263)

Unknown or non-de�nitive
dose RT
(n=227)

Figure 1. Patient selection diagram.

Table 1. Details of Inverse-Probability–Weight Regression Adjustment
RT Status Coefficient Z Value P > |z| SE 95% CI

Average Treatment Effect

CRT vs chemo alone 8.33 1.94 .05 4.29 –0.08 to 16.74

Chemo alone 20.97 9.87 <.01 2.12 16.81 to 25.14

Potential Outcome Means

CRT vs chemo alone 20.74 9.56 <.01 2.17 16.48 to 24.99

Chemo alone 29.21 8.49 <.01 3.44 22.47 to 35.95

Abbreviation: Chemo, chemotherapy; CRT, chemoradiotherapy; RT, radiotherapy.

http://www.jnccn.org/content/15/11/1383/suppl/DC1
http://www.jnccn.org/content/15/11/1383/suppl/DC1
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predictor of higher OS (hazard ratio [HR], 0.51; 95% 
CI, 0.41–0.63; P<.001). 

Next, patients in both cohorts (242/296 chemo-
therapy alone, 230/259 CRT) were matched for the 
aforementioned factors associated with OS. Kaplan-
Meier estimates comparing OS in the matched pop-
ulations (chemotherapy alone vs CRT) are displayed 
in Figure 2B. The 1-, 3-, and 5-year OS in the respec-
tive groups were 53% versus 73%, 21% versus 42%, 
and 11% versus 34%. This corresponded to median 
OS of 13.6 and 27.6 months, respectively (P<.001), 
similar to the unmatched groups.

Thereafter, to assess the value of additional RT 
in patients with presumed limited M1 disease, who 
may be expected to survive for a more extended 

period, landmark survival analysis was performed  
(Figure 3). The purpose of landmark analysis herein 
was to specifically attempt to counteract the selec-
tion bias between groups and evaluate a relatively 
“purer” population of survivors. Among the patients 
who survived for ≥1 year after diagnosis, receipt of 
CMT remained associated with improved OS, corre-
sponding to a median OS of 26.6 versus 50.7 months 
(P<.001). This was also true for the patients surviv-
ing ≥3 years, with a median OS of 54.6 months ver-
sus not reached (P=.002).

Lastly, we assessed the effect of CRT in the con-
current versus sequential settings, while comparing 
with patients receiving chemotherapy alone (Figure 
4). A threshold of receiving chemotherapy and RT 

Table 2. Cohort Characteristics and Factors Associated With Receipt of Radiotherapy

Parameter, N (%) 
Chemotherapy 
Alone (N=296) CRT (N=259)

Univariate Multivariatea

OR (95% CI) P Value OR (95% CI) P Value
Median age (range), y 56 (18–90) 54 (18–87) 1.00 (0.99–1.01) .706
Sex

Male 222 (75%) 205 (79%) Ref Ref
Female 74 (25%) 54 (21%) 0.79 (0.53–1.18) .247

Race
White 142 (48%) 144 (56%) Ref Ref
Black 57 (19%) 29 (11%) 0.50 (0.30–0.83) .007
Hispanic 37 (13%) 21 (8%) 0.56 (0.31–1.00) .051
Other 60 (20%) 65 (25%) 1.07 (0.70–1.63) .758

Insurance type
Private 99 (33%) 142 (55%) 2.94 (1.61–5.39) <.001 2.84 (1.52–530) .001
Medicare 80 (27%) 56 (22%) 1.44 (0.75–2.74) .271 1.34 (0.69–2.60) .381
Medicaid 62 (21%) 37 (14%) 1.22 (0.62–2.43) .560 1.11 (0.55–2.22) .771
Other governmental 6 (2%) 0 (0%) — — — —
Uninsured 39 (13%) 19 (7%) Ref Ref Ref Ref
Unknown 10 (3%) 5 (2%) 1.03 (0.31–3.43) .966 0.85 (0.25–2.89) .800

Annual income (USD)
<$48,000 133 (45%) 126 (49%) Ref Ref Ref Ref
≥$48,000 155 (52%) 128 (49%) 0.87 (0.62–1.22) .426 0.55 (0.36–0.83) .005
Unknown 8 (3%) 5 (2%) — — — —

Location
Metropolitan 244 (82%) 217 (84%) Ref Ref
Urban 35 (12%) 26 (10%) 0.84 (0.49–1.43) .513
Rural 5 (2%) 3 (1%) 0.67 (0.16–2.86) .593
Unknown 12 (4%) 13 (5%) 1.22 (0.54–2.73) .631

Facility type
Community 124 (42%) 121 (47%) Ref Ref
Academic/Research-Integrated Network 116 (39%) 108 (42%) 0.95 (0.66–1.37) .800
Unknown 56 (19%) 30 (12%) — —

Facility location
New England 9 (3%) 10 (4%) Ref Ref
Middle Atlantic 40 (14%) 38 (15%) 0.86 (0.31–2.33) .760
South Atlantic 43 (14%) 45 (17%) 0.94 (0.35–2.54) .906
East North Central 33 (11%) 37 (14%) 1.01 (0.37–2.79) .986
East South Central 20 (7%) 17 (7%) 0.77 (0.25–2.32) .636
West North Central 15 (5%) 12 (5%) 0.72 (0.22–2.34) .585
West South Central 23 (8%) 19 (7%) 0.74 (0.25–2.20) .593
Mountain 11 (4%) 8 (3%) 0.65 (0.18–2.36) .517
Pacific 47 (16%) 43 (17%) 0.82 (0.31–2.22) .701
Unknown 55 (19%) 30 (12%) — —

Statistically significant P values are in bold. Percentages may not add up to 100% due to rounding. 
Abbreviations: CRT, chemoradiotherapy; OR, odds ratio.
aMultivariate analysis contains factors present in the final model. (continued on next page)
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Statistically significant P values are in bold. Percentages may not add up to 100% due to rounding. 
Abbreviations: CRT, chemoradiotherapy; OR, odds ratio.
aMultivariate analysis contains factors present in the final model.

Table 2. Cohort Characteristics and Factors Associated With Receipt of Radiotherapy

Parameter, N (%) 
Chemotherapy 
Alone (N=296) CRT (N=259)

Univariate Multivariatea

OR (95% CI) P Value OR (95% CI) P Value
Median distance to treating facility (range), miles 8.2 (0–2,546.3) 8.5 (0–571.3) 1.00 (1.00–1.00) .325
Year of diagnosis

2004–2008 120 (41%) 119 (46%) Ref Ref
2009–2013 176 (59%) 140 (54%) 0.80 (0.57–1.12) .200

Adults in zip code without high school diploma (%)
≥21% 95 (32%) 56 (22%) Ref Ref
13%–20.9% 89 (30%) 81 (31%) 1.54 (0.99–2.41) .057
7%–12.9% 68 (23%) 77 (30%) 1.92 (1.21–3.06) .006
<7% 36 (12%) 40 (15%) 1.88 (1.08–3.29) .026
Unknown 8 (3%) 5 (2%) — — — —

Charlson-Deyo score
0 232 (78%) 222 (86%) Ref Ref
1 49 (17%) 28 (11%) 0.60 (0.36–0.98) .043
≥2 15 (5%) 9 (3%) 0.63 (0.27–1.46) .28

Tumor grade
Well-differentiated 5 (2%) 3 (1%) Ref Ref
Moderately differentiated 25 (8%) 22 (8%) 1.47 (0.31–6.85) .626
Poorly differentiated 117 (40%) 105 (41%) 1.50 (0.35–6.41) .588
Undifferentiated 62 (21%) 61 (24%) 1.64 (0.38–7.16) .511
Unknown 87 (29%) 68 (26%) 1.30 (0.30–5.64) .724

T stage
0 1 (0%) 2 (1%)
1 59 (20%) 43 (17%)
2 42 (14%) 46 (18%) 1.46 (0.83–2.58) .193
3 52 (18%) 52 (20%) 1.33 (0.77–2.30) .301
4 81 (27%) 96 (37%) 1.58 (0.97–2.57) .065
Unknown 61 (21%) 20 (8%) 0.44 (0.23–0.83) .011

N stage
0 25 (8%) 21 (8%) Ref Ref
1 68 (23%) 60 (23%) 1.05 (0.53–2.07) .887
2 96 (32%) 92 (36%) 1.14 (0.60–2.18) .690
3 60 (20%) 45 (17%) 0.89 (0.44–1.79) .750
Unknown 47 (16%) 41 (16%) 1.04 (0.51–2.12) .918

(cont.)

within 30 days was first used to denote concurrent 
CRT, with >30 days signifying sequential CRT. Us-
ing this 30-day cutoff, both sets of patients receiving 
CRT demonstrated similar OS and both displayed 
superior OS over chemotherapy alone (P<.001). The 
analysis was then repeated using a 60-day threshold, 
which led to similar findings (P<.001). 

Discussion
Although the management of M1 NPC remains con-
troversial, our analysis suggests that a certain propor-
tion of patients may benefit from CMT. Although 
this analysis cannot address which patients are spe-
cifically most suited for receiving additional local 
therapy, these data should ideally prompt prospective 
investigations regarding the utility of definitive man-
agement in well-selected patients with M1 NPC. 

Although we were not able to ascertain why cer-
tain patients received CMT, we did observe significant 

socioeconomic disparities regarding its administra-
tion. Principally, patients with private insurance and/
or living in areas with higher education levels were 
more likely to undergo CRT, although it is discordant 
that patients with higher income were less likely. The 
same was not true regarding patient/tumor-specific 
factors (eg, age, comorbidity index, T/N stage) or 
practice patterns (eg, diagnosis in more recent years, 
treatment at academic centers, regional differences). 
Thus, it could be likely that socioeconomic causes, 
such as insurance coverage for definitive additional 
RT, were primary determinants of receiving CMT. Be-
cause a foremost goal of oncologic care is to deliver 
appropriate treatment to disparate populations, if our 
results are further validated, there could be major im-
plications on payers and insurance coverage to admin-
ister definitive RT in select cases.

This analysis also showed a near-doubling of OS 
in patients undergoing CRT over chemotherapy alone 
(which persisted in matched cohorts), and the inde-
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pendent correlation with RT receipt and OS. The sur-
vival findings are similar to other institutional data; 
the 5-year OS rate of 34% is comparable to the 39% 
rate observed by Tian et al.14 Additionally, a notewor-
thy finding on Kaplan-Meier OS curves was the rela-
tively apparent “tail” associated with CMT, insinuat-
ing that a favorable prognostic subset of patients with 
M1 NPC could potentially experience long-term sur-
vival with aggressive oncologic therapy that includes 
high-dose local RT.  

In any retrospective investigation, selection bias 
is clearly present to some degree, and thus caution 
is recommended when interpreting these and oth-
er analogous data.22 However, although both groups 
were statistically similar in terms of age and comor-

bidity index, a limitation of this and similar NCDB 
studies22 is the lack of information regarding the num-
ber of metastatic lesions. Intuitively, RT may be more 
indicated in the oligometastatic setting, with multi-
ple studies demonstrating that the prognosis of oligo-
metastatic disease is superior to widely disseminated 
disease.15–20 In order to selectively analyze patients 
who could have oligometastatic NPC, landmark sur-
vival analysis was specifically designed to evaluate 
patients surviving ≥1 and ≥3 years after initial diag-
nosis in an attempt to use survival longevity as a sur-
rogate for oligometastasis. Although not synonymous 
with oligometastatic cases, these improved prognostic 
subsets continued to gain OS benefits from definitive 
CMT. Conversely, the role of CRT in this analysis 
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Figure 2. (A) Overall survival between populations receiving chemotherapy alone versus chemoradiotherapy (P<.001). (B) Overall survival in the 
matched populations (P<.001).
Abbreviation: RT, radiotherapy.
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was less clear in patients with poorer prognoses, many 
of whom presumably could have had more extensive 
M1 disease. Thus, moving forward, there should be an 
increasing risk stratification focus within the inher-
ently heterogeneous M1 NPC cohort. Reports have 
alluded to several disease-specific factors that confer 
worse prognoses in M1 NPC, including greater quan-
tity of metastatic lesions, delivery of ≤4 chemotherapy 
cycles, liver metastases, specific gene panel markers, 
and Epstein-Barr virus (EBV) DNA levels.19,39–42 Tak-
en together, although subdivision of the M1 category 
was not performed in the recent AJCC Cancer Stag-
ing Manual (8th edition), there is now mounting evi-
dence of heterogeneity within M1 NPC that supports 
consideration of individualized, or personalized, treat-
ment.43 Although our investigation does not imply 
causation between CMT and OS, it does underscore 
the critical importance of careful patient selection, es-
pecially in light of the amplified toxicities in patients 
receiving CMT.44–46

Herein, we recognized that delivery of CRT could 
follow 2 patterns: (1) receipt of chemotherapy alone, 
followed by presumed interval assessment of tumor re-
sponse, and subsequently definitive RT; or (2) adminis-
tration of upfront concurrent CRT. Using cutoff values 
of 30 and 60 days as a surrogate for concurrent versus 
sequential CRT, OS curves were similar in both the se-
quential and concurrent CRT cohorts, and both were 
statistically superior to the chemotherapy only survival. 
This may broaden the potential use of CMT in select 
patients with M1 NPC based on risk stratification; this 

includes the option to deliver CRT concurrently in pa-
tients with a clearly favorable prognosis, while examin-
ing disease response in more borderline cases and direct-
ing subsequent management thereafter. However, it is 
acknowledged that in this and similar studies22 there 
may be another layer of selection bias when evaluat-
ing such treatment paradigms. In patients with poor re-
sponse after initial chemotherapy, RT may be withheld, 
and thus cases with poor biology would be lumped into 
the chemotherapy alone group, thereby adding a po-
tential confounding factor. Conversely, however, prior 
reports have suggested that response to initial chemo-
therapy predicts response to RT in patients with head 
and neck malignancies.47,48 Regardless, our finding of 
improved OS in patients receiving concurrent, upfront 
CRT still illustrates that CMT may be efficacious in se-
lect patient subsets. Moreover, although the role of in-
duction chemotherapy is controversial in light of previ-
ous49 and recent22 data (of which the M1 subset has been 
virtually unrepresented), delivery of sequential chemo-
therapy and RT may be advantageous in these patients 
in light of similar survival observed herein while reduc-
ing the risk of toxicities seen with concurrent CRT, but 
additional prospective work is needed to determine the 
optimal temporal sequencing of CRT for M1 NPC.

Although the NCDB provides a unique platform 
with which to study this important clinical question, 
this investigation is not without limitations. First, 
NCDB studies are inherently retrospective with selec-
tion biases as noted earlier and elsewhere.22 Second, the 
NCDB does not keep track of several noteworthy vari-
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ables, such as tumor volume, location and number of 
metastatic lesions (and treatment thereof), EBV status 
(thus having more limited applicability to other regions 
worldwide), and smoking history. Third, the NCDB 
does not allow for an assessment of subsequent lines of 
treatment (eg, adjuvant and/or salvage systemic therapy, 
including targeted agents or immunotherapy), which 
could influence OS. Fourth, the NCDB does not pro-
vide details such as RT field design/volumes/techniques, 
specific chemotherapy type, or other end points, such 
as tolerance of therapy (including premature cessation 
of chemotherapy and/or RT), cancer-specific survival, 
and locoregional control. This includes the number of 
chemotherapy cycles (or induction, if given), because 
delivery of ≤4 cycles correlates with worse prognosis39–42; 
hence, it is possible that patients in the chemotherapy 
only group received palliative chemotherapy in the form 
of fewer cycles and/or lower doses. Lastly, some patients 
classified as chemotherapy alone may have been treat-
ed with RT in an attempt to definitively control their 
disease. We attempted to minimize this bias by allow-
ing patients receiving ≤30 Gy to be categorized in the 
“chemotherapy only” group but used a cutoff dose for 
definitive RT of ≥60 Gy. Although modest differences 
in the selected dose cut points are not likely to impact 

OS, death from complications of poor CRT tolerance 
can never be excluded.

Conclusions
Using the NCDB, this contemporary analysis ana-
lyzed patients with M1 NPC receiving CRT versus 
chemotherapy alone. Socioeconomic factors (eg, 
private insurance, residence among higher-educated 
individuals) associated with the delivery of addition-
al RT are described. Patients undergoing CRT expe-
rienced improved survival than those receiving che-
motherapy alone, which was also present in matched 
cohorts. Receipt of RT independently predicted for 
increased survival. Among patients surviving for ex-
tended time periods, undergoing RT remained asso-
ciated with improved OS. Lastly, using 2 different 
cutoff values to signify concurrent versus sequential 
CRT, both approaches displayed similarly higher OS 
over chemotherapy alone. Taken together, these hy-
pothesis-generating data raise the need for prospec-
tive assessments regarding the use of local therapy in 
select M1 NPC cases. In the absence of prospective 
data, these results also underscore the crucial neces-
sity to carefully select patients for definitive CRT.
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