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Introduction

Nasopharyngeal carcinoma (NPC) has unique epidemiological 
and biological characteristics. While age-standardized 
incidence rates are generally low across most of the world 
(<1/100,000), making it a rare cancer among Caucasians 
from North America and Europe, the rates are relatively 
high among the Chinese in southern China and Southeast 
Asia (1,2). In fact, the incidence rate per 100,000 is as 
high as over 40 among men in the Cantonese-speaking 

population in Guangdong province, which is the highest 
in the world (3,4). Familial clustering of NPC has been 
widely documented in both high- and low-risk regions 
(5-11). A typical example is the Ye-Liang family in 
Guangdong province, in which 15 of 109 family members 
across four generations had NPC (12). The geographic and 
familial clustering of this particular malignancy suggests 
that a heritable factor may play an important role in its 
etiology. It also suggested that the clinical characteristics of 
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NPC may differ between the familial and sporadic types. 
Previous reports on familial clustering of NPC mainly 
focus on differences in epidemiological and general clinical 
characteristics between the familial and sporadic types 
(13,14), and little is known about the clinical characteristics 
of familial NPC. Therefore, in the present study, we 
compared clinical characteristics between familial NPCs 
and sporadic ones.

Materials and methods

Patient population

We randomly selected cases from NPC patients hospitalized 
at the Sun Yat-Sen University Cancer Center between 
January 1991 and December 2001. The enrollment criteria 
were pathological confirmation of newly diagnosed NPC 
without distant organ metastasis; only first course of radical 
radiotherapy (RT) completed; pre-treatment nasopharyngeal 
CT scanning images available; and residence within 
Guangdong province. In total, 7,944 NPC patients from 
Guangdong province were treated at Sun Yat-sen Cancer 
Center during the study period. Of these, 1,504 patients 
with combination treatment were excluded, leaving 6,440 
patients with RT alone. A total of 1,073 cases were randomly 
selected from among these 6,440 NPC cases, and every 
patient’s medical record was reviewed. We further excluded 
79 metastasis cases, 41 recurrence cases, and 20 cases with no 
clear information from NPC-related family history records. 
Finally, 933 NPC patients who received RT were recruited. 
Each patient was followed up via medical record examination 
and telephonic communication, from the date of pathological 
diagnosis to the date of death, loss to follow-up, or December 
31, 2007, whichever occurred first. All patients were staged 
according to the 1992 Staging System followed in China (15).

Definition of familial NPCs

The family history of three generations (e.g., from one 
ascendant generation to one descendant generation) was 
retrospectively evaluated from the patients’ medical records. 
The NPC patients were divided into three groups according 
to the number of affected individuals among their relatives 
in these three generations: sporadic NPC (no other affected 
individuals in the family), low-frequency familial NPC 
(one additional NPC patient over the three generations), 
and high-frequency NPC (two or more additional affected 
individuals over the three generations).

Radiotherapy

Of the 993 patients, 215 received split RT while 672 received 
continuous conventional RT. The primary tumor was 
irradiated at a dose of 66-70 Gy. Additional (boost) RT of 
8-12 Gy was administered for residual tumors and destructed 
skull bases. The neck received 50-70 Gy depending on 
lymph node involvement: 50 Gy was administered in case 
of node negativity and 60-70 Gy in case of node positivity. 
A daily fraction of 2.0 Gy and 5 fractions per week were 
delivered using cobalt-60 or linear accelerator. The standard 
RT technique involved opposing lateral facio cervical fields 
to cover the nasopharynx and upper cervical lymphatic 
drainage region, with 1 lower anterior cervical field to cover 
the lower cervical region. After 36-40 Gy was administered, 
opposing lateral preauricular fields were used to cover the 
nasopharyngeal region. When the nasal cavity or post-styloid 
area had been invaded, an anterior facial or postauricular 
field was added as a supplementary field.

Outcome analysis

Possible differences in the clinical characteristics of familial 
and sporadic NPC cases were investigated using the Pearson 
chi-square test (sex and family history of NPC), while 
analysis of variance was used for continuous variables (age). 
The Kruskal-Wallis test was used for ranked data [tumor 
stage, node stage, clinical stage, and titers of IgA antibodies 
against Epstein-Barr virus (EBV) capsid antigen (VCA/IgA) 
and early antigen (EA/IgA)]. Age was compared between 
any two groups using the least significant difference (LSD) 
test. Overall survival (OS), locoregional recurrence-free 
survival (LRFS), distant metastasis-free survival (DMFS) 
and disease-free survival (DFS) in the three NPC groups 
were calculated using Kaplan-Meier analysis. Differences 
between the potential prognostic subgroups were tested for 
statistical significance using the log-rank test, and P<0.05 
was considered statistically significant. Demographic, 
clinical, and treatment covariates with P<0.05 in the 
univariate analysis were included in the multivariate analysis 
conducted using Cox proportional hazard model to test 
the significance of independent prognostic risk factors. 
Finally, to assess the potential effects of some covariates on 
the association between familial history and NPC survival, 
stratified analysis was individually performed by age, clinical 
stage, radiation technique, radiation dose, and diagnostic 
time. All statistical analyses were conducted using SPSS 
11.0 (SPSS Inc., Chicago, IL, USA).
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Results

Frequency and general clinical characteristics of familial 
NPCs

The male to female ratio in the 993 NPC patients was 3.3 
to 1 (763 men and 230 women). A history of familial NPC 
was found in 131 (13.2%) patients, and low-frequency 

familial NPC was more common (83.8%) than high-
frequency familial NPC (16.2%) among these patients. 
Table 1 shows the general characteristics of the examined 
cases. The average age at diagnosis was 46 years in both the 
sporadic NPC and low-frequency familial NPC groups, 
with no significant differences. However, at 39 years, the 
average patient age in the high-frequency familial NPC 

Table 1 Clinical characteristics of 993 NPC patients from Guangdong province

Characteristics
Sporadic NPC group

Low-frequency  

familial NPC group

High-frequency  

familial NPC group P

No. % No. % No. %

Sex 0.364a

Male 665 77.1 80 72.7 18 85.7

Female 197 22.9 30 27.3 3 14.3

Age at diagnosis (years) 0.048b

Median 46 46 39

Range 11-80 11-74 16-55

Histology 0.735a

Non-keratinizing carcinoma 852 98.8 108 98.2 21 100.0

Keratinizing carcinoma 10 1.2 2 1.8 0 0

Tumor stage 0.207c

T1 173 20.1 14 1.8 4 19.0

T2 299 34.7 40 12.7 5 23.8

T3 251 29.1 38 36.4 7 33.3

T4 139 16.1 18 34.5 5 23.8

Node stage 0.708c

N0 245 28.4 32 16.4 7 33.3

N1 325 37.7 42 29.1 9 42.9

N2 251 29.1 31 38.2 5 23.8

N3 41 4.8 5 28.2 0 0

Clinical stage 0.885c

I 52 6.0 8 7.3 3 14.3

II 262 30.4 34 30.9 4 19.0

III 373 43.3 46 40.9 9 42.9

IV 175 20.3 22 20.9 5 23.8

VCA/IgA 0.897c

Median 1:320 1:320 1:320

Range 0-1:1,280 0-1:1,280 0-1:1,280

EA/IgA 0.901c

Median 1:20 1:20 1:20

Range 0-1:320 0-1:320 0-1:160

VCA/IgA, IgA antibody against EBV capsid antigen; EA/IgA, IgA antibody against EBV early antigen; a, χ2 test; b, analysis of variance; c, 

Kruskal-Wallis test. EBV, Epstein-Barr virus; NPC, nasopharyngeal carcinoma.
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group was significantly lower than that in the sporadic 
NPC (P=0.014) and low-frequency familial NPC groups 
(P=0.026). No significant differences were found among 
the three groups in gender ratio, pathological classification, 
anatomical location of the primary tumor, size of the largest 
cervical node, clinical stage, or titers of VCA/IgA and EA/
IgA (Table 1).

Effect of family history on NPC survival

The median follow-up period was 76 months (range, 
5-209 months). The 5-year OS rates (67%, 70%, and 
61%; P=0.515) (Figure 1A), DMFS (76%, 77% and 64%; 
P=0.591) (Figure 1B), and DFS (54%, 64%, and 55%; 
P=0.128) (Figure 1C) did not differ significantly among the 
sporadic, low-frequency, and high-frequency familial NPC 
groups, respectively.

The 5-year LRFS for all patients was 73%, and the 
LRFS tended to increase in the order sporadic NPCs (70%), 
low-frequency familial NPCs (83%), and high-frequency 

familial NPCs (87%). Figure 1D showed the recurrence-
free survival curves among the three groups, which showed 
significant difference (P=0.009). 

Multivariate analysis was conducted to determine the 
influence of family history on survival after adjustments 
for other prognostic factors. Consistent with the results of 
the univariate analysis, family history was found to be an 
independent favorable prognostic factor for LRFS, with 
an adjusted hazard ratio (aHR) of 0.538 [95% confidence 
interval (95% CI), 0.335-0.863]. Compared with sporadic 
NPCs, low-frequency familial NPCs had an aHR of 0.570 
(95% CI, 0.347-0.936) and high-frequency familial NPCs 
had an aHR of 0.364 (95% CI, 0.090-1.470) (Table 2). There 
was a trend for reduction of locoregional recurrence in the 
order sporadic NPCs, low-frequency familial NPCs and 
high-frequency familial NPCs, and the P value for trend 
was 0.010. Compared with sporadic cases, low-frequency 
familial NPCs had HRs for overall mortality and distant 
metastasis of 0.825 (95% CI, 0.591-1.152) and 0.952 (95% 
CI, 0.623-1.455), respectively; high-frequency familial 

Figure 1 OS (A), DMFS (B), DFS (C), and LRFS (D) of 933 sporadic NPC, low-frequency familial NPC, and high-frequency familial 
NPC patients. OS, overall survival; DMFS, distant metastasis-free survival; DFS, disease-free survival; LRFS, locoregional recurrence-free 
survival; NPC, nasopharyngeal carcinoma.
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NPCs also had no effects on the overall mortality and 
distant metastasis, with HRs 1.040 (95% CI, 0.537-2.015) 
and 1.539 (0.724-3.271) respectively. Clinical stage showed 
an association with an increased risk of death, locoregional 

recurrence and distant metastasis in the entire patient 
population.

We examined whether the effect of family history on 
recurrence varied with the age at diagnosis. Among patients 
diagnosed at an age younger than 50 years, the HR for 
cancer recurrence was 0.324 (95% CI, 0.151-0.691). For 
those diagnosed at age 50 years or older, the aHR was 0.696 
(95% CI, 0.382-1.268). Further, the three NPC groups 
showed differences in recurrence rates depending on clinical 
stage. Among familial NPC patients with advanced stage 
(stage III and IV), the reduced recurrence unchanged: the 
aHR was 0.480 (95% CI, 0.273-0.844).

Next, we examined the association between the family 
history of NPC patients and recurrence across depending 
on other diagnostic and treatment-related factors (i.e., 
radiation technique, radiation dose, and period of diagnosis). 
The favorable effect of family history on the reduction of 
recurrence was confined to patients diagnosed in the late 
period [1996-2001] (HR, 0.404; 95% CI, 0.202-0.808) and 
the ones received continuous radiation (HR, 0.527; 95% CI, 
0.315-0.883). However, radiation dose had not changed the 
relationship between family history and cancer recurrence 
(Table 3).

Discussion

Several studies have confirmed that the incidence of NPC 
is significantly higher among relatives of the proband than 
among the general population, and the incidence is higher 
in high-risk regions (>5%) than in the intermediate-risk and 

Table 2 Unadjusted and multivariate adjusted hazard ratios for progresses according to family history of 993 NPC patients in 
Guangdong province

Family history
Overall mortality Cancer recurrence Distant metastasis

HR (95% CI) HR (95% CI) aHRa (95% CI) HR (95% CI)

Family history of NPC

No 1.000 (ref) 1.000 (ref) 1.000 (ref) 1.000 (ref)

Yes 0.858 (0.634-1.163) 0.493 (0.309-0.787) 0.538 (0.335-0.863) 1.042 (0.714-1.522)

Frequency of familial NPC

Sprodic 1.000 (ref) 1.000 (ref) 1.000 (ref) 1.000 (ref)

Low-frequency 0.825 (0.591-1.152) 0.593 (0.309-0.787) 0.570 (0.347-0.936) 0.952 (0.623-1.455)

High-frequency 1.040 (0.537-2.015) 0.321 (0.080-1.290) 0.364 (0.090-1.470) 1.539 (0.724-3.271)

Ptrend 0.456 0.003 0.010 0.570

HR, hazard ratio; aHR, adjusted hazard ratio; NPC, nasopharyngeal carcinoma. a, multivariate HRs and 95% CIs are adjusted for 

age group (<50, ≥50), T stage (T1 + T2, T3+/T4), N stage (N0 + N1, N2 + N3), clinical stage (I + II, III + IV), and radiation techniques 

(continuous, split).

Table 3 Modification effects by clinical characteristics on the 
association of familial history and the locoregional recurrence 
of 933 NPC patients with stratified analyses

Variable

Event/No. at risk

aHR (95% CI)Sporadic  

NPC group

Familial  

NPC group

Age at diagnosis

≤50 years 112/555 8/80 0.324 (0.151-0.691)

>50 years 87/307 11/51 0.696 (0.382-1.268)

Clinical stage

I + II 72 /315 6 /48 0.522 (0.227-1.200)

III + IV 166/547 11/83 0.480 (0.273-0.844)

Radiation technique

Continuous 149/617 16/120 0.527 (0.315-0.883)

Split 89/245 3/11 0.755 (0.239-2.386)

Radiation dose

Standard 142/542 13/92 0.555 (0.321-0.961)

Boost 96 /320 6 /39 0.387 (0.157-0.950)

Year of diagnosis

1991-1995 126/330 10/37 0.867 (0.458-1.642)

1996-2001 112/532 9/94 0.404 (0.202-0.808)

aHR, adjusted hazard ratio; NPC, nasopharyngeal carcinoma.
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low-risk regions (5-9,12,14). In Taiwan, Ung et al. found no 
significant difference between familial and sporadic NPC 
cases in terms of age, ethnicity, disease histology, disease 
stage, or family history of other malignancies (13). With 
regard to age, the findings have been inconsistent (12,13,16). 
In Guangdong province, which is a very high-risk area, Jia 
et al. found that the average age of patients with familial 
NPC decreased from 44.48 years to 40.43 years as the 
number of NPC cases per family increased from one to 
four (11). Consistent with this finding, our results showed 
that the median age of the high-frequency familial NPC 
patients was significantly lower than that of low-frequency 
familial and sporadic NPC patients, although other factors 
did not differ significantly among the three groups. We 
assume the reason for these results is that all groups of 
patients were from Guangdong province, the area with the 
highest risk of NPC in the world, and have the same clinical 
characteristics, which are however different from those 
of patients from low-risk areas. Although the etiology of 
NPC is considered multi-factorial, that is, a combination of 
genetic susceptibility and environmental factors involving 
EBV infection (3,4,17,18), we believe that genetic factors 
may play a more important role in NPC etiology in high-
frequency familial NPCs in high risk areas, resulting in an 
earlier age of onset (19,20). 

We also compared differences in prognosis between the 
sporadic and familial NPC cases in the present study. As the 
number of NPC cases among the relatives of the probands 
increased, the LRFS tended to improve. Additionally, we 
performed a multivariate analysis on the prognostic risk 
factors of NPC and found that only family history of NPC 
had a significant effect on LRFS. This result suggested that 
familial NPC was a distinguished subset of NPC with RT-
sensitive characteristics.In the present study, familial NPC 
was not found to have a significant effect on DMFS, DFS, or 
OS, which contradicts the findings of Ouyang et al. (21). This 
may be because all patients in this cohort only underwent 
RT, while in the study of Ouyang et al., almost all advanced 
NPC patients were administered comprehensive treatment 
with RT combined with chemotherapy. Besides recurrence, 
the main cause of treatment failure for NPC is distant 
metastasis. Some studies have shown that concurrent 
chemoradiotherapy can reinforce local control and control 
the micrometastasis (22,23). Familial NPC patients who 
are sensitive to RT may also respond to radiotherapy or 
chemotherapy, and better treatment results may be obtained 
in such cases than those in sporadic NPC cases. Using 
stratification analysis, we showed that the low recurrence 

rates in familial NPCs were mainly limited to young (<50 years) 
patients with advanced clinical disease stages (stage III 
and IV). This finding may explain the high proportion 
of young and late-stage patients among familial NPC 
patients. Another explanation may be that the differences 
in biological characteristics characteristic between familial 
and sporadic NPCs are more apparent in advanced-
stage patients. We also performed stratification analysis 
by diagnostic time and treatment factors (i.e., the year of 
diagnosis, radiation technique, and radiation dose) and 
found that LRFS among familial NPCs cases was mainly 
improved in patients who received continuous treatment 
in the late years [1996-2001] of the study period. These 
findings suggested that primary familial NPCs may be more 
sensitive to RT than sporadic cases and that continues RT 
may promote tumor control in the case of familial NPC.

Our study has some limitations. First, the sample size 
was relatively small, which restricted interaction analysis 
between family history and other factors related to NPC 
progression. Second, all patients included in the study had 
received RT alone, because of which evaluation the effects 
of combined treatment on the progression of familial 
NPCs could not be evaluated. Prospective studies that also 
examine the effects of combination therapy on survival 
rates in familial NPC patients are necessary to confirm our 
findings and to shed light on the underlying mechanisms.

In conclusion, this study shows that high-frequency 
familial NPC had early age of onset and sensitivity to 
radiotherapy, which suggests genetic factors may play an 
important  role in the etiology of high-frequency familial 
NPC.
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