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Introduction

Abstract

The number of elderly patients with cancer is increasing. Medical comorbidities
are more common in this population. Little is known regarding the prognostic
relevance of comorbidities in elderly patients with nasopharyngeal carcinoma
(NPC). Using the National Cancer Data Base (NCDB), we queried patients age
>65 years diagnosed with NPC and treated with definitive radiation between
2004 and 2012 to examine the association between comorbidity and survival
outcomes. Comorbidity was assessed with the Charlson Comorbidity Index (CCI).
The influence of comorbidity on overall survival (OS) was evaluated. Cox pro-
portional hazards model was used to study the impact of comorbidity on OS.
A total of 1137 patients met the specified criteria. Median follow-up was
61.2 months. Five-year OS was 50.4%. Comorbidities were present in 22.4% of
patients, with 17.6% of patients having a CCI score of 1% and 4.8% having a
CCI score of >2. Patients with a CCI score of 0 had significantly higher 5-year
OS than patients with a CCI score of 1 or >2 (53.1% vs. 42.2% vs. 32.9%,
P < 0.001). In multivariate analysis, CCI was a statistically significant independ-
ent prognostic factor for the risk of death of all causes for patients with a CCI
score of 1 (hazard ratio [HR]: 1.242; 95% confidence interval [CI]: 1.002—1.539)
or CCI score of 22 (HR: 1.625; 95% CI: 1.157-2.283) when compared to pa-
tients with a CCI score of 0. Comorbidity as measured by CCI is a strong
independent prognostic factor for OS in elderly patients with NPC and lends
support to the inclusion of comorbidity assessment due to its prognostic value
when treating elderly patients with NPC.

patients can be enrolled in clinical trials because of strict
inclusion and exclusion criteria, making the optimal man-

Nasopharyngeal carcinoma (NPC) differs from other head
and neck cancers because of its distinct epidemiology and
geographic distribution [1]. Radiation therapy (RT) with
or without chemotherapy has become standard of care
treatment for NPC [2]. As the world’s population con-
tinues to age, a greater proportion of patients with cancer
are elderly [3]. However, only a small proportion of elderly
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agement of elderly patients with cancer unclear. As toler-
ance to high-dose RT or combined radio-chemotherapy
program may be more challenging for elderly patients,
who often may have reduced organ functions and multiple
comorbidities, a reduction in treatment intensity for these
patients may be beneficial, especially in patients with a
poor performance status [4, 5].
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Although the most prevalent risk factors for the devel-
opment of head and neck cancer are the use of tobacco
and alcohol, these substances are also associated with other
significant systemic comorbidities such as cardiovascular,
pulmonary, gastrointestinal, and metabolic diseases, each
of which may adversely impact treatment tolerance and
influence prognosis. Furthermore, elderly patients are a
heterogeneous population in regard to their performance
status. As the population ages, the importance of these
standard prognostic factors will be increasingly important
and must be reassessed. Medical comorbidities have been
associated with the care of the patient, selection of initial
treatment, the incidence of complications following radical
treatment, and evaluation of treatment effectiveness [6-9].
The patient’s underlying comorbidities have been also
demonstrated to affect the survival of patients with head
and neck cancer, independent of stage [10-13]. Although
studies have demonstrated that there is an independent
link between outcome and comorbidity status for patients
with NPC, this has primarily been shown by Asian studies
[14-17], while a single small American study failed to
show any link between comorbidity and outcome for NPC
patients [18]. As the histology of NPC frequently seen
in Asia is typically nonkeratinizing carcinoma, as opposed
to the keratinizing squamous cell carcinoma subtype more
commonly seen in the United States, it is possible that
comorbidity may not have as much of an impact on
outcome for the more aggressive subtype that is frequently
seen in the United States [19].

To our knowledge, no studies have yet investigated the
impact of comorbidity on survival in a large cohort of
NPC patients within the United States, especially in elderly
patients. The aims of this study were to evaluate the
presence of comorbid conditions for elderly patients with
NPC receiving definitive RT within the United States and
to investigate the where these patient’s medical comor-
bidities independently predicted for overall survival (OS).

Materials and Methods

Study population

This study was a retrospective analysis using the NCDB,
a joint program of the Commission on Cancer (CoC) of
the American College of Surgeons and the American Cancer
Society, which contains information about patterns of
cancer care and treatment outcomes for approximately
70% of the US population from greater than 1500 hos-
pitals [20]. The NCDB contains information not included
in the Surveillance, Epidemiology, and End Results (SEER)
database, including details regarding use of systemic ther-
apy. The data used in the study are derived from a de-
identified NCDB file. As all patient information in the
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NCDB database is de-identified, this study was exempt
from institutional review board evaluation.

Patient selection

Inclusion criteria for this study involved newly diagnosed
patients aged 65 years or older with nonmetastatic, his-
tologically proven NPC that did not receive surgery and
were treated with definitive RT with or without chemo-
therapy. For the purposes of this study, definitive RT was
defined as a radiation dose of 26600 cGy, based on national
guidelines [2]. The tumors were categorized by the his-
tologic types as determined by the World Health
Organization (WHO) classification scheme using the ICD-
0-3 codes. Squamous cell carcinoma (ICD-O-3 codes 8070
and 8071) represented the keratinizing squamous cell
carcinoma histologic subtype (KSCC, formerly WHO type
I); nonkeratinizing carcinomas (ICD-O-3 codes 8072 and
8073) represented the differentiated nonkeratinizing car-
cinoma (NK-D, formerly WHO type II) histologic subtype;
undifferentiated, anaplastic, and lymphoepithelial carci-
noma (ICD-O-3 codes 8020, 8021, and 8082) formed the
undifferentiated nonkeratinizing carcinoma (NK-U, for-
merly WHO type III) histologic subtype; carcinoma, not
otherwise specified (NOS, ICD-O-3 code 8010) formed
the NOS histologic subtype. The patients were staged based
on the American Joint Committee on Cancer (AJCC) 6th
edition classification if diagnosed between 2004 and 2009
or based on the AJCC 7th edition classification if diag-
nosed between 2010 and 2012.

Exclusion criteria were patients age younger than
65 years old, distant metastatic disease (stage [Vc), unknown
stage, unknown histology, therapy with palliative intent
or treatment with chemotherapy alone, incomplete treat-
ment details, unknown follow-up time, and lack of infor-
mation regarding treatment facility, and not receiving all
RT at the reporting facility. Patients whose registration
was in the form of autopsy/death certificate only and
patients with no microscopic confirmation of diagnosis
were also excluded. Information collected on each patient
broadly included demographic data, clinicopathologic
tumor parameters, and treatment facility characteristics.
The education variable represents the percentage of the
number of adults in the patient’s zip code who graduated
from high school based on US census data.

Comorbidity assessment

Comorbid conditions as described by Charlson/Deyo (1992)
were mapped from as many as ten reported ICD-9-CM
secondary diagnosis codes. Charlson Comorbidity Index
(CCI), originally proposed by Charlson et al. in 1987
[21], and then modified in 1992 [22], assigns a score to
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various chronic medical conditions and uses the sum to
predict long-term mortality. Individual Charlson scores
are not provided in the database. Instead, the Charlson
scores are summed for each patient and categorized by
a value of 0, 1, and 2 or more. CCI was divided into
three groups: CCI = 0, which was comprised of patients
with no comorbidity or none of the conditions from the
score mapping table, CCI = 1, meaning a total Charlson
score of 1, and CCI > 2, which represented a total Charlson
score of 2 or more. In order to provide further informa-
tion regarding the rates of comorbidity among the patients
in the NCDB with nasopharyngeal cancer, the prevalence
of comorbidity was calculated for patients >65 years of
age excluded from definitive RT and for patients <65 years
of age.

Statistical methods

Patient and tumor characteristics were compared using
chi-squared testing. The outcome measure parameter was
OS. Univariate and multivariate analyses as part of Cox
proportional hazards modeling were used to identify vari-
ables associated OS. Follow-up was calculated from first
day of diagnosis to the day of death or last contact. OS
was defined as the time from the date of diagnosis until
death from any cause or the end of follow-up. Actuarial
rates were estimated by the Kaplan—-Meier method, and
survival curves compared using the log-rank test.
Multivariate analysis using a Cox proportional hazards
model was used to test the different factors including
comorbidity, age, gender, treatment, T and N classifica-
tion, and histologic type for all patients and also for
patients when stratified by histologic subtype. Stata
Statistical Package (STATA 12; Stata Corp LP, College

Comorbidity in Elderly NPC Patients

Station, TX) was used for all analysis. All tests were two-
sided, and P < 0.05 was considered significant.

Results

A total of 1137 patients fulfilled the specified inclusion
and exclusion criteria. A complete flow diagram of patient
selection is provided in Figure 1. The mean age was
72.2 years (range 65-90; median 71 years), while a total
of 152 patients (13.4%) were older than 80 years. The
demographic characteristics of this patient cohort are listed
in Table 1. The median follow-up was 61.2 months (range,
2.0-128.9 months).

In total, 22.4% (255/1137) of the patients who met
the inclusion criteria for the present analysis had comor-
bidity at the time of diagnosis. No comorbidities (CCI
score of 0) were present in 77.6% of the patients, mild
comorbidities (CCI = 1) were found in 17.6% of patients,
and severe comorbidities (CCI > 2) were present in 4.8%
of the patients. Among patients >65 years of age not
receiving definitive RT, the prevalence of comorbidity was
26.9%. Among patients <65 years of age, the prevalence
of comorbidity was 10.2% and 13.2% for patients receiv-
ing and not received definitive RT, respectively, and 23.1%
of men versus 20.9% of women had were diagnosed at
comorbidity (P = 0.53). For all histologic subtypes, the
distribution according to comorbidity was equal. There
was no association between gender, age, histologic type,
disease stage, and treatment. However, comorbidity was
correlated significantly with race (P < 0.001; Table 1). In
the group of African American and white patients, at
least one comorbidity was present in 31.0% of African
Americans and 22.1% of whites (P = 0.028); in the group
of African American and other race patients, at least one

from 2004 to 2012 (n = 11105)

National Cancer Data Base patients with NPC

Excluded

(n=718)

Age <65 years old (n = 8070)

Stage IVc or M1 (n=107)

Unknown stage (n = 237)

Histologic type not matching the inclusion criteria (n = 135)
Treated with palliative intent (n = 343)

No therapy/ radiotherapy or therapy with chemotherapy alone

Unknown radiation dose (n = 120)
Radiation dose <6600 cGy (n = 232)
Unavailable survival time (n = 6)

Included in survival analysis (n = 1137)

Figure 1. Diagram of analytic cohort for survival analysis.
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Table 1. Characteristics of elderly patients with nasopharyngeal carcinoma by CCl group.
Charlson Comorbidity Index
N 0 1 >2 P-value
Number 1137 882 200 55
Gender
Male 787 (69.2) 605 (68.6) 145 (72.5) 7 (67.3) 0.530
Female 350 (30.8) 277 (31.4) 55 (27.5) 8(32.7)
Age
65-69 years 475 (41.8) 377 (42.7) 3(41.5) 5(27.3) 0.111
70-74 years 299 (26.3) 235 (26.6) 0 (25.0) 4(25.5)
75-79 years 211(18.6) 157 (17.8) 6(18.0) 8(32.7)
>80 years 152 (13.3) 113(12.9) 1(15.5) 8(14.5)
Race
White 802 (70.5) 625 (70.9) 136 (68.0) 41 (74.5) <0.001
African American 126 (11.1) 87 (9.9) 38(19.0) 1(1.8)
Other 209 (18.4) 170 (19.3) 26 (13.0) 13(23.6)
Histological type
KSCC 589 (51.8) 444 (50.3) 111 (55.5) 34 (61.8) 0.583
NK-D 167 (14.7) 132 (15.0) 27 (13.5) 8(14.5)
NK-U 135(11.9) 108 (12.2) 23(11.5) 4(7.3)
Carcinoma NOS 246 (21.6) 198 (22.4) 39(19.5) 9(16.4)
T stage
T1 328(28.8) 259 (29.4) 58 (29.0) 11(20.0) 0.635
T2 356 (31.3) 272 (30.8) 62 (31.0) 22 (40.0)
T3 182 (16.1) 136 (15.4) 36 (18.0) 10(18.2)
T4 271 (23.8) 215 (24.4) 44 (22.0) 12 (21.8)
N stage
NO 377 (33.2) 299 (33.9) 58 (29.0) 20 (36.4) 0.443
N1 336 (29.6) 266 (30.2) 57 (28.5) 13 (23.6)
N2 321(28.2) 237 (26.9) 65 (32.5) 19 (34.5)
N3 103 (9.0) 0(9.0) 20(10.0) 3(5.5)
Clinical stage
| 115(10.1) 94 (10.7) 15(7.5) 6(10.9) 0.437
I 305 (26.8) 241 (27.3) 51(25.5) 13 (2.6)
1l 356 (31.3) 262 (29.7) 73 (36.5) 21(38.2)
IVa-b 361(31.8) 285(32.3) 61 (30.5) 15(27.3)
Radiotherapy
Photon 329 (28.9) 260 (29.5) 53 (26.5) 16 (29.1) 0.943
IMRT 674 (59.3) 519 (58.8) 122 (61.0) 33(60.0)
3DRT/other 134 (11.8) 103 (11.7) 25 (12.5) 6(10.9)
Treatment
RT 208(18.3) 161(18.3) 33(16.5) 14 (25.5) 0.314
RT + Chemotherapy 929 (81.7) 721(81.7) 167 (83.5) 41 (74.5)

CCl, Charlson Comorbidity Index; KSCC, keratinizing squamous cell carcinoma; NK-D, differentiated nonkeratinizing carcinoma; NK-U, undifferenti-
ated nonkeratinizing carcinoma; IMRT, intensity-modulated radiotherapy; 3DRT, three-dimensional conformal radiotherapy; RT, radiation therapy.

comorbidity was present in 31.0% of African Americans
and 18.7% of other race patients (P = 0.01). There are
no differences between white and other race patients in
comorbidity (P = 0.284).

The results of univariate analysis are shown in Table 2.
Survival significantly decreased with increasing level of
comorbidity, both for patients with a CCI of 1 (hazard
ratio [HR]: 1.329; 95% confidence interval [CI]: 1.074—
1.644) and for patients with a CCI of >2 (HR: 1.874;
95% CI: 1.338-2.635), when compared with patients with
a CCI of 0. Age, T classification, N classification, disease
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stage, and histologic type were also significantly associated
with OS in univariate analysis (all P < 0.05), with patients
with higher T and N classification, advanced disease stage,
older age, or keratinizing squamous cell carcinoma dis-
playing poorer OS. Kaplan—Meier curves depicting OS
for patient by CCI score are presented in Figure 2. The
5-year OS rates of patients with CCI score of 0, 1, and
>2 were 53.1%, 42.2%, and 32.9% (P = 0.009).

In multivariate Cox proportional hazard analyses con-
ducted among all patients (Table 3), comorbidity was
independently associated with worse OS, with HRs of

© 2018 The Authors. Cancer Medicine published by John Wiley & Sons Ltd.
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Table 2. Univariable analysis of predictive factors for OS.

Comorbidity in Elderly NPC Patients

Factor No. of patients 5-year survival (%) HR 95% Cl P-value
Gender

Male 787 51.9 1 Reference

Female 350 46.7 0.998 0.834-1.196 0.986
Age

65-69 years 475 58.9 1 Reference

70-74 years 299 54.6 1.049 0.839-1.312 0.674

75-79 years 211 35.9 1.833 1.463-2.297 <0.001

>80 years 152 31.3 2.142 1.678-2.733 <0.001
Race

White 802 48.0 1 Reference

African American 126 54.2 0.926 0.704-1.217 0.581

Other 209 55.5 0.813 0.647-1.023 0.077
Histological type

KSCC 589 433 1 Reference

NK-D 167 48.7 0.751 0.581-0.971 0.029

NK-U 135 68.7 0.483 0.353-0.662 <0.001

Carcinoma NOS 246 57.4 0.717 0.577-0.891 0.003
T stage

T1-2 684 57.5 1 Reference

13-4 453 39.0 1.662 1.403-1.968 <0.001
N stage

NO-1 713 54.8 1 Reference

N2-3 424 42.0 1.421 1.198-1.685 <0.001
Clinical stage

| 115 70.3 1 Reference

Il 305 62.2 1.321 0.899-1.943 0.156

1l 356 47.7 1.980 0.365-2.873 <0.001

IVa-b 361 35.9 2.775 1.923-4.006 <0.001
Radiotherapy

Photon 329 53.2 1 Reference

IMRT 674 49.2 1.146 0.945-1.390 0.165

3DRT/other 134 46.0 1.179 0.885-1.570 0.260
Treatment

RT 208 51.3 1 Reference

RT + Chemotherapy 929 499 0.975 0.788-1.207 0.818
Cccl

CCl=0 882 53.1 1 Reference

CCl=1 200 42.2 1.329 1.074-1.644 0.009

CCl>2 55 329 1.874 1.338-2.625 <0.001

CCl, Charlson Comorbidity Index; KSCC, keratinizing squamous cell carcinoma; NK-D, differentiated nonkeratinizing carcinoma; NK-U, undifferenti-
ated nonkeratinizing carcinoma; IMRT, intensity-modulated radiotherapy; 3DRT, three-dimensional conformal radiotherapy; RT, radiation therapy.

1.242 (95% CI: 1.002-1.539) and 1.625 (95% CI: 1.157—
2.283) for patients with a CCI score of 1 or >2, respec-
tively, when compared with patients with a CCI score of
0. (Table 3) Furthermore, higher T classification (HR:
1.754; 95% CI: 1.479-2.080), nodal disease, (HR: 1.511;
95% CI: 1.271-1.796), age over 75 years old, and histo-
logic type remained independent prognostic factors in the
analyses.

Evaluation of multivariate analysis when stratifying by
histologic subtype revealed that among KSCC patients,
the CCI score appeared to be associated with worse OS,
with patients with a CCI score of 1 displaying a strong
trend to worse OS (HR: 1.253; 95% CI: 0.962-1.633;
P = 0.095), and those with a CCI score of 2 displaying

© 2018 The Authors. Cancer Medicine published by John Wiley & Sons Ltd.

a statistically significant association with worse OS (HR:
1.848; 95% CI: 1.199-2.849; P = 0.005) when compared
to patients without comorbidity. The only other histologic
subtype in which the presence of comorbidity was associ-
ated with worse OS was the nonkeratinizing undifferenti-
ated carcinoma (NK-U), in which a CCI score of 1 was
associated with worse OS (HR: 2.518; 95% CI: 1.222-5.184;
P = 0.012) but not a CCI score of 2 (HR: 2.626; 95%
CL: 0.594-11.608; P = 0.203).

Discussion

Increased life expectancy has led to an aging population
and has increased the proportion patients with cancer
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Overall survival
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Figure 2. Kaplan—-Meier estimates of OS on elderly patients with NPC according to CCl group.

Table 3. Multivariate analysis of the impact of all variables on overall survival in elderly patients with NPC.

Overall survival

Variable HR HR (95% ClI) P-value
Cccl CCl=0 1 Reference

CCl=1 1.242 1.002-1.539 0.048

CCl=2 1.625 1.157-2.283 0.005
Age 65-69 years 1 Reference

70-74 years 1.104 0.882-1.382 0.389

75-79 years 1.951 1.552-2.453 <0.001

>80 years 2.367 1.849-3.030 <0.001
Histological type KSCC 1 Reference

NK-D 0.782 0.604-1.012 0.062

NK-U 0.497 0.363-0.682 <0.001

Carcinoma NOS. 0.731 0.588-0.909 0.005
T stage T1-2 1 Reference

13-4 1.754 1.479-2.080 <0.001
N stage NO-1 1 Reference

N2-3 1.511 1.271-1.796 <0.001

CCl, Charlson Comorbidity Index; KSCC, keratinizing squamous cell carcinoma; NK-D, differentiated nonkeratinizing carcinoma; NK-U, undifferenti-

ated nonkeratinizing carcinoma.

who are classified as elderly, particularly in Western coun-
tries [3]. While elderly patients account for 60% of all
new cancer cases, due to strict exclusion criteria, only
36% of patients older than 65 years participate in clinical
trials [3, 23]. The inadequate representation of elderly
patients in clinical trials creates can limit the applicability
of these data in this patient population. The present study
describes the prevalence of comorbidities in an elderly
cohort of patients undergoing definitive radiation for NPC
and also shows that the presence of comorbidities inde-
pendently predicts for worse OS.

In this study of elderly patients with NPC receiving
definitive RT, we found that, when using the CCI score
as a measure of medical comorbidities, significant
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comorbidities were present in 22.4% of patients. Previous
studies have reported the incidence of comorbidity in
patients with NPC to be 40.2-58% [14—18]. Ramakrishnan
et al. [18] reported a 44% incidence of comorbidities
in 59 patients with NPC in nonepidemic area with car-
diovascular and pulmonary diseases most common,
though this study wused the Adult Comorbidity
Evaluation-27 (ACE-27) instrument, and not CCI, to
measure comorbidities. Guo et al. [17] demonstrated
42.2% of patients with NPC in southern China had
comorbidity which also used the ACE-27; with the most
common comorbidity including gastrointestinal disease.
While the comorbidity rate in our study of 22.4% was
lower than the rates reported in other studies, this may

© 2018 The Authors. Cancer Medicine published by John Wiley & Sons Ltd.
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be due to the fact that our study was restricted to a
select group of elderly patients who are medically fit to
complete definitive RT. However, even when evaluating
elderly patients who did not complete definitive RT, the
comorbidity rate was 26.9%, which would still be lower
than the rate of comorbidities reported in similar stud-
ies. Another possible explanation for the observed dif-
ference in rate of comorbidities may be the different
test used to measure comorbidities. Kallogjeri et al. [24]
has demonstrated that the ACE-27 identified more comor-
bidities in a larger number of patients in comparison
with CCI, as the ACE-27 method captures additional
pancreatic, neuromuscular, psychiatric, a wider range of
cardiovascular disease, alcohol and illicit drug use, and
obesity information not captured by CCIL. Comparisons
between general and disease-specific comorbidity indices
have demonstrated that both are equally effective in
predicting OS [25, 26].

In our study, statistically significant differences existed
in comorbidity scores between patients of different race.
Comorbidities were more frequently observed in African
American patients (31%) than in white patients (22.1%)
or in patients with the race categorized as “other” (18.7%)
(P = 0.03).The racial disparity in comorbidity may be
due to two of the most important comorbidities measured
the CCI, diabetes and hypertension, having a higher inci-
dence in African American patients [27-29].

Our study is the first of its kind to assess the impact
of comorbidity on OS in elderly patients with NPC within
the United States. We found that the presence of comor-
bidity was significantly associated with worse OS on both
univariate and multivariate analysis. The result of the
study is in concordance with previous studies investigat-
ing the impact of comorbidity on OS in other cancers
such as head and neck cancer, lung, colon, and breast
cancer [17, 30-34]. Previous research exploring prognostic
factors related to survival in patients with NPC have
stated that comorbidity has a strong relationship with
these outcomes [14, 16, 17].In a study by Sze et al. [14]
from Hong Kong, comorbidity was revealed to be an
independent prognostic factor for poor OS in a small
study (n = 103) of elderly patients with NPC. Guo et al.
[17] conducted a study of patients with NPC and found
comorbidity to be a significant, independent prognostic
factor for OS (HR = 2.027). A study from Taiwan using
the CCI also demonstrated that higher CCI score was
associated with worse OS [16]. However, a single insti-
tution review of 59 NPC patients within the United
States demonstrated no correlation between comorbid
conditions and oncologic outcome [18]. The present
study is the first within the United States to demonstrate
that medical comorbidities independently predicted for
worse OS.

© 2018 The Authors. Cancer Medicine published by John Wiley & Sons Ltd.
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There are several possible explanations for why comorbid
disease may predict for worse OS in elderly patients with
NPC. One possible reason is that the patient may die
due to the comorbid condition before dying from the
cancer. Another possible reason is that the comorbid dis-
ease may weaken the patient, worsening the severity of
treatment-related toxicity. Consequently, the patient may
not be able to complete the prescribed treatment or may
be more likely to suffer a severe treatment-related com-
plication. Furthermore, a severe comorbid disease may
lead to a delay in diagnosis or may lead the physician
to prescribe less intense curative treatment [31].

In addition to comorbid status, another characteristic
that should be taken into account when deciding a treat-
ment course for a patient is age [35, 36]. As expected,
older age independently predicts for worse OS, with the
present data showed that patients with age 75 and older
have worse OS on both univariate and multivariate analysis.
While each patient is unique, knowledge regarding prog-
nostic factors can aid in making management decisions
and both comorbid conditions and age should be taken
into account to select the most appropriate treatment
decision for each patient.

Although this study was the largest known cohort of
elderly NPC patients treated with RT within the United
States, our study did have some limitations. The retro-
spective methodology and potential for selection bias do
not substitute for prospective data. Second, the incomplete
nature of a large national database and miscoding can
never be excluded as a source of bias. The relatively large
number of patients included would likely address any
such confounding factors. Lastly, the NCDB does not
report rates of relapse, cause-specific survival, treatment-
related morbidity or mortality, or secondary treatments.
The database also cannot provide information on individual
Charlson scores and the types of comorbidity. Regardless,
the information contained herein does offer meaningful
conclusions with regard to the impact of comorbidity on
OS in elderly NPC patients.

Conclusions

In this study, we found that, using CCI, comorbidity was
present in 22.4% of elderly patients with NPC. When
adjusting for other prognostic factors, comorbidity was
independently predictive for worse OS. As the numbers
of elderly patients with cancer increasing, multidisciplinary
therapeutic strategies are required to score and monitor
physiological organ reserve and comorbidities in order to
optimize the treatment selected for patients. The results
of this study lend support that comorbidities should be
assessed in prognostic staging of the elderly patients with
NPC.
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