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Abstract
Systemic chemotherapy is the basic palliative treatment for metastatic nasopharyngeal carcinoma

(NPC); however, it is not known whether locoregional radiotherapy targeting the primary tumor and
regional lymph nodes affects the survival of patients with metastatic NPC. Therefore, we aimed to
retrospectively evaluate the benefits of locoregional radiotherapy. A total of 408 patients with metastatic
NPC were included in this study. The mortality risks of the patients undergoing supportive treatment and
those undergoing chemotherapy were compared with that of patients undergoing locoregional radiotherapy
delivered alone or in combination with chemotherapy. Univariate and multivariate analyses were
conducted. The contributions of independent factors were assessed after adjustment for covariates with
significant prognostic associations (P < 0.05). Both locoregional radiotherapy and systemic chemotherapy
were identified as significant independent prognostic factors of overall survival (OS). The mortality risk
was similar in the group undergoing locoregional radiotherapy alone and the group undergoing systemic
chemotherapy alone [multi-adjusted hazard ratio (HR) = 0.9, P = 0.529]; this risk was 60% lower than
that of the group undergoing supportive treatment (HR = 0.4, P = 0.004) and 130% higher than that of
the group undergoing both systemic chemotherapy and locoregional radiotherapy (HR = 2.3, P < 0.001).
In conclusion, locoregional radiotherapy, particularly when combined with systemic chemotherapy, is
associated with improved survival of patients with metastatic NPC.
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Nasopharyngeal carcinoma (NPC) is an endemic Epstein-Barr
virus (EBV)-related neoplasm that occurs commonly in southern
China, southeastern Asia, and northern Africa’®. NPC is highly
sensitive to radiotherapy and moderately sensitive to chemotherapy.
The 5-year overall survival (OS) rate is around 90% for patients
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with early-stage NPC when treated with intensity-modulated
radiotherapy (IMRT)® and is 68% to 74.5% for patients with non-
metastatic, locoregionally advanced NPC when treated with
chemoradiotherapy™®. However, among head and neck cancers,
NPC is the most predisposed to distant metastasis, with an incidence
of 4.4% to 6% at initial diagnosis (stage IVc)*"". Metastatic NPC is
considered incurable and devastating, with a median OS of 10-15
months when treated with palliative chemotherapy™.

Aggressive local treatment of the primary tumor is considered
futile in patients with metastatic NPC, and its use has been generally
limited to local symptomatic control™'®. However, an increasing
amount of clinical evidence suggests that aggressive treatment of
the primary tumor, including surgery or radiotherapy, could improve
the OS rate of patients with metastatic renal™", breast®" and
prostate cancers''. Recently, one case report article showed
that two patients had long-term disease-free survival (29 and 91
months)"™, and two retrospective papers with case series showed
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that patients had prolonged median survival (25 and 36 months) after
combined treatment of chemotherapy and definitive radiotherapy
targeting both the primary tumor and its regional lymph nodes (locore-
gional radiotherapy)®*". However, the survival of patients treated
with locoregional radiotherapy has not been compared with that of
patients undergoing chemotherapy alone or supportive treatment.

In the present study, we evaluated the therapeutic effect
of locoregional radiotherapy alone, systemic chemotherapy
alone, systemic chemotherapy in combination with locoregional
radiotherapy, and supportive treatment to identify the most promising
treatment strategy for patients with metastatic NPC.

Patients and Methods
Clinicopathologic characteristics

Patients with metastatic NPC were identified from a database
of inpatients at Sun Yat-sen University Cancer Center (SYSUCC)
in Guangzhou, China. The database listed 10,464 patients with
pathologically diagnosed NPC who were admitted to SYSUCC
between January 2001 and December 2009. Informed consent was
obtained from each patient, and chart reviews were performed after
the study protocol was approved by the local Ethics Committee. The
following exclusion criteria were used: more than 3 months from the
diagnosis of metastasis to pathologic proof of NPC, and missing
clinical/survival data (for survival analysis). Based on the recorded
clinical and radiological data, all patients were retrospectively
classified into T1-4, N0O-3, and M1, following the International Union
Against Cancer/American Joint Committee on Cancer (UICC/AJCC)
TNM classification system (6th edition, 2002).

Treatments

According to our institutional guideline for the palliative treatment
of metastatic NPC, cisplatin-based systemic chemotherapy was first
recommended to all patients as the basic treatment. Locoregional
radiotherapy was administered to some patients as local symptomatic
treatment or as part of a multidisciplinary approach using two-
dimensional conventional radiotherapy (2D-CRT) or IMRT as
previously described”?. Briefly, the nasopharynx and upper neck
were irradiated with 6 or 8 MV photon and electron beams through
bilateral, opposing faciocervical portals using a shrinking-field
technique to limit the radiation exposure of the spinal cord. IMRT
with 6 MV photons was delivered using a dynamic multileaf intensity-
modulating collimator (NOMOS Corporation, Sewickley, PA) with a
slice-by-slice arc rotation approach. In some patients, an additional
anterior cervical field with a laryngeal block was used to treat the
lower neck. The timing and combination of chemotherapy (induction,
concurrent, and/or adjuvant) in relation to radiotherapy was at the
discretion of the attending radiation oncologists. Local treatment of
the metastatic disease, including radiotherapy, surgical resection,
or ablation, or other treatments were provided to some patients to
eliminate metastases in the bone, liver, lungs, or other organs.

Evaluation of treatment efficacy

The tumor response to treatment was assessed according to
the WHO criteria by reviewing the results of a series of physical
examinations and radiological investigations. A complete response
(CR) to systemic chemotherapy was defined as the disappearance
of all evidence of locoregional and distant disease. To evaluate the
efficacy of locoregional radiotherapy, an independent criterion of CR
(the CRg) was defined as the disappearance of locoregional disease.

Statistical analysis

0S was defined as the survival time from the first diagnosis of
metastatic NPC to the time of death or to the most recent follow-up.
OS was analyzed and compared between different subgroups. The
actuarial rates and the estimated median survival were calculated
using the Kaplan-Meier method, and the differences were compared
using the log-rank test. To evaluate the independent contribution
of each variable to mortality, the covariates that were identified
by univariate analyses as significantly associated (P < 0.05) with
prognosis were included in the multivariate analyses. Additionally,
survival curves were plotted using the Cox multivariate model. All
analyses were performed with SPSS software (version 16.0, SPSS
Inc., Chicago, IL), and a two-tailed P value of < 0.05 was considered
significant.

Results

Survival outcomes of patients with metastatic NPC
after anticancer treatments

Among the 10,464 patients in the database, 590 patients (5.64%)
had distant metastases at diagnosis. A total of 408 patients, with a
median age of 47 years (range, 13—90 years), were included in the
analysis (Table 1).

At the cutoff of January 2012, the median follow-up time was
19.2 months (range, 0.7-134.1 months). Among the 408 patients,
383 (93.9%) were offered anticancer treatments, including systemic
chemotherapy, locoregional radiotherapy, and local treatment of
metastatic disease alone or in combination; 25 (6.1%) declined any
anticancer treatment and preferred supportive treatment, analgesic
therapy, or watching and waiting (Figure 1). The cisplatin-based
regimen was the most frequently used first-line chemotherapy
(293/345, 84.9%), whereas gemcitabine and paclitaxol were used in
the remaining patients (15.1%). The patients underwent 1-29 cycles
of chemotherapy, with a median of 6 cycles. In the patients who
underwent locoregional radiotherapy, most of them (194/214, 90.7%)
underwent 2D-CRT with a median dose of 70 Gy (range, 40-84 Gy)
at the primary site, whereas the rest (9.3%) underwent IMRT with a
median dose of 72 Gy (range, 70-74 Gy) at the primary site (Table
1). After these palliative therapies, 254 (62.3%) patients died, and the
estimated median survival time (MST) was 24.7 months. At 1, 2, 3,
and 5 years, the OS rates were 79.2%, 51.7%, 33.7%, and 24.3%,
respectively.
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Table 1. Clinical characteristics of 408 patients with metastatic nasopharyngeal carcinoma (NPC)
Characteristic Number of patients Percentage (%)
Sex

Male 342 83.8
Female 66 16.2
Pathologic type
WHO I/l 17 4.2
WHO 1l 391 95.8
T classification®
T1-2 157 38.5
T3-4 251 61.5
N classification®
NO-1 144 35.3
N2-3 264 64.7
Chemotherapy (n=345)
Cisplatin-based 293 84.9
Non-Cisplatin 52 15.1
Radiotherapy (n=214)
2D-CRT 194 90.7
IMRT 20 9.3
WHO, World Health Organization; 2D-CRT, two-dimensional conventional radiotherapy; IMRT, intensity-modulated radiotherapy. “T and N
classifications were performed according to the American Joint Committee on Cancer (AJCC) staging system (6th edition).

Locoregional
radiotherapy

treatrment

No anticancer
treatment

Figure 1. The distribution of the different anticancer
treatments for 408 patients with metastatic nasopharyngeal
carcinoma (NPC). Systemic chemotherapy, locoregional
radiotherapy, or local treatment of metastatic disease
were offered as treatment options to 383 patients,
whereas 25 patients declined any anticancer treatment.
LRT, locoregional radiotherapy alone; SCT, systemic
chemotherapy alone; CRT, locoregional radiotherapy plus
systemic chemotherapy; NAT, no anticancer treatment.

Survival benefits attributed to locoregional
radiotherapy

The association of the clinicopathologic characteristics with
mortality was determined by univariate analysis (Table 2). In general,
the MSTs were significantly longer in the patients who underwent
anticancer treatment than in these who underwent no anticancer
treatment (all P < 0.05). Furthermore, the MSTs were significantly

longer in the patients with CR to treatment than in the patients
without CR (P = 0.001). Longer survival was also associated with
the 2005-2009 period of diagnosis, a Karnofsky Performance Scale
(KPS) score = 90, NO-1 disease, single metastatic organ/lesion
involvement, and the absence of liver metastasis; however, survival
was not associated with sex, age, pathologic type, T classification, or
metastases in the bone, lungs, or distant lymph nodes.

To test the potential bias in the patient assignment, all
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Table 2. Univariate analysis of patient characteristics for overall survival (n = 408)
Overall survival (months)
Parameter n - HR (95% Cl) P
Median 95% Cl

Sex 0.826
Female 66 23.3 16.4-30.2
Male 342 25.1 22.1-28.0 1.0 (0.7-1.5)

Age (years) 0.459
<47 197 26.0 20.8-31.1
=47 211 23.3 19.1-27.6 1.1(0.9-1.4)

Pathologic type 0.900
WHO I/l 17 31.8 14.7-48.8
WHO Il 391 24.7 22.0-27.4 1.0 (0.5-1.9)

Period of diagnosis 0.011
2000 to 2005 201 23.3 18.8-27.9
2006 to 2009 207 25.1 19.8-30.3 0.7 (0.5-0.9)

KPS 0.025
<90 104 18.9 12.8-25.0
=90 304 26.9 23.4-30.4 0.7 (0.5-0.9)

T classification 0.454
T1-2 157 25.3 21.9-28.8
T3-4 251 24.6 20.3-28.5 0.9 (0.7-1.2)

N classification 0.003
NO-1 144 30.5 23.2-37.7
N2-3 264 21.9 19.0-24.9 1.5(1.1-2.0)

Bone metastasis 0.725
Absent 145 24.6 21.1-28.0
Present 263 27.0 22.7-31.3 1.0(0.7-1.2)

Liver metastasis 0.008
Absent 261 28.7 25.7-31.7
Present 147 20.7 17.7-23.7 1.4 (1.1-1.8)

Lung metastasis 0.598
Absent 317 244 21.8-28.0
Present 91 26.8 22.5-31.0 1.1 (0.8-1.5)

Distant lymph node metastasis 0.063
Absent 346 26.8 23.4-30.1
Present 62 22.7 21.3-24.1 1.4 (1.0-2.0)

No. of metastatic organs 0.001
Single 286 28.0 24.0-32.1
Multiple 122 20.4 16.5-24.3 1.6 (1.2-2.1)

No. of metastatic lesions 0.005
Single 70 8513 23.6-47.0
Multiple 338 23.3 20.2-26.5 1.7 (1.2-2.4)

Secondary metastasis 0.966
No 357 24.4 21.4-27.4
Yes 51 26.9 22.3-31.5 1.0 (0.7-1.5)

Anticancer treatment <0.001
No 25 11.4 10.7-12.0
Yes 383 26.9 23.8-30.0 0.4 (0.2-0.6)

(To be continued)
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Table 2. Univariate analysis of patient characteristics for overall survival (n = 408) (continued)
Overall survival (months)
Parameter n - HR (95% CI) P
Median 95% ClI
Systemic chemotherapy <0.001
No 63 15.0 9.8-20.2
Yes 345 26.9 23.4-30.4 0.5 (0.4-0.7)
Locoregional radiotherapy <0.001
No 194 17.7 15.5-19.9
Yes 214 34.0 26.8-41.2 0.4 (0.3-0.5)
Local treatment of metastatic disease 0.017
No 316 23.0 19.8-26.2
Yes 92 8818 28.8-37.7 0.7 (0.5-0.9)
CR 0.001
No 375 23.1 19.9-26.3
Yes 33 79.0 28.6-129.4 0.4 (0.2-0.7)
KPS, Karnofsky Performance Scale; CR, complete response; Cl, confidence interval; HR, hazard ratio.

characteristics of the patients undergoing locoregional radiotherapy
and those not undergoing locoregional radiotherapy were analyzed
within each subgroup (Table 3). Patients who were younger,
had earlier T classifications (T1-2), and had single organ/lesion
involvement without metastasis to the liver or distant lymph nodes,
or no secondary metastasis tended to undergo locoregional
radiotherapy. The proportion of patients who underwent local
treatment of metastatic disease was higher in the locoregional
radiotherapy subgroup than in the non-locoregional radiotherapy
subgroup. Nevertheless, the distribution of systemic chemotherapy
was similar between these two subgroups.

Multivariate analysis of all the studied potential prognostic factors
using an adjusted Cox model identified the N classification, systemic
chemotherapy, locoregional radiotherapy, and CR to treatment
as independent prognostic factors. In particular, locoregional
radiotherapy was associated with a 60% reduction in the risk of death
[multi-adjusted hazard ratio (HR) = 0.4, 95% confidence interval (Cl)
=0.3-0.5] (Table 4).

Effect of locoregional radiotherapy combined with
systemic chemotherapy on metastatic NPC

Regardless of their local treatment of metastatic disease, the
patients were divided into four groups, namely into those undergoing
locoregional radiotherapy alone (LRT), systemic chemotherapy alone
(SCT), locoregional radiotherapy plus systemic chemotherapy (CRT),
and supportive treatment (NAT, no anticancer treatment). Analyses
using the log-rank test and a Cox model adjusting for confounders
found a similar risk of death in the LRT and SCT groups (HR = 0.9,
95% Cl = 0.6-1.3, P = 0.529), but a 60% reduced risk of death in the
LRT group compared to the NAT group (HR = 0.4, 95% CI = 0.2-0.8,
P =0.004). Notably, the CRT group had the highest survival rates
among all four groups (Figure 2).

Effects of anticancer treatments on the survival
of patients who underwent chemotherapy
or radiotherapy

We further analyzed the characteristics of the subgroups
undergoing different anticancer treatments (Table 5). Although the
cisplatin-based regimen was the most frequently used first-line
chemotherapy, it did not provide any survival benefit compared to
the other regimens, including gemcitabine and paclitaxol, which
were used in the remaining patients (MST: 26.9 vs. 27.3 months, P
= 0.593). Furthermore, no significant survival benefit was observed
from more than 6 cycles of chemotherapy compared to less than
6 cycles (MST: 27.6 vs. 23.2 months, P = 0.099). In the subgroup
undergoing LRT, 79.9% (171/214) of patients underwent high-dose
radiation (= 66 Gy) at the nasopharynx, of which 20 underwent
IMRT. These patients showed better survival than the remaining
20.1% of patients who underwent low-dose radiation (< 66 Gy) at
the locoregional lesion (MST: 41.0 vs. 21.3 months, P = 0.003). To
determine the most promising combination of chemotherapy and
radiotherapy, we further analyzed the CRT subgroup (n = 176) and
found that induction chemotherapy was associated with significantly
better survival (MST: 51.0 vs. 30.3 months, P = 0.007), whereas
concurrent and adjuvant chemotherapy were not (P > 0.05).

Discussion

Distant metastasis, including synchronous distant metastasis at
diagnosis and metachronous distant metastasis after radical radio-
therapy, is a leading cause of death in patients with NPC®™. However,
to date, there is no effective treatment for either synchronous or
metachronous metastases. Although chemotherapy has not been
shown to advantageously improve patient survival over supportive
care, systemic chemotherapy is still the recommended first-
line palliative treatment and the most commonly used strategy
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Table 3. x?-test analysis of patient distributions in the locoregional radiotherapy (LRT) and non-LRT groups
Parameter LRT [cases (%)] Non-LRT [cases (%)] P
Sex 0.481
Female 32 (15.0) 34 (17.5)
Male 182 (85.0) 160 (82.5)
Age (years) 0.012
<47 116 (54.2) 81 (41.8)
= 47 98 (45.8) 113 (58.2)
T classification 0.03
T1-2 93 (43.5) 64 (33.0)
T3-4 121 (56.5) 130 (67.0)
Liver metastasis <0.001
Absent 158 (73.8) 103 (53.1)
Present 56 (26.2) 91 (46.9)
Distant lymph node metastasis 0.001
Absent 193 (90.2) 153 (78.9)
Present 21(9.8) 41 (21.1)
No. of metastatic organs <0.001
Single 177 (82.7) 109 (56.2)
Multiple 37(17.3) 85 (43.8)
No. of metastatic lesions <0.001
Single 57 (26.6) 13 (6.7)
Multiple 157 (73.4) 181 (93.3)
Secondary metastasis 0.002
No 177 (82.7) 180 (92.8)
Yes 37 (17.3) 14 (7.2)
Systemic chemotherapy 0.174
No 38 (7.9) 25 (12.9)
Yes 176 (92.1) 169 (87.1)
Local treatment of metastatic disease <0.001
No 133 (62.1) 183 (94.3)
Yes 81(37.9) 11 (5.7)
Table 4. Multivariate analysis of prognostic factors in patients with metastatic NPC
Variable Categorical variable P HR 95% Cl for HR
N classification N1-2 vs. N2-3 <0.001 1.7 1.3-2.2
Chemotherapy No vs. yes <0.001 0.5 0.3-0.6
LRT No vs. yes <0.001 0.4 0.3-0.5
CR No vs. yes 0.001 0.4 0.2-0.6
No. of metastatic organs Single vs. multiple 0.087 1.3 1.0-1.7
All potential prognostic factors were taken into account by the adjusted Cox model, including sex, age, period of diagnosis, KPS acore, N
classification, liver metastasis, number of metastatic organs and lesions, anticancer treatment, systemic chemotherapy, locoregional radiotherapy
alone (LRT), local treatment of metastatic disease, and CR. Only N classifications, systemic chemotherapy, LRT, and CR emerged as independent
prognostic factors in patients with metastatic NPC according to the multivariate analysis.
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Figure 2. The survival curves of patients
underwent different anticancer treatments.
The survival curves were plotted as
estimated from the Cox multivariate model
with adjustments for sex, age, period
of diagnosis, Karnofsky performance
scale (KPS) value, N classification, liver
metastasis, number of metastatic organs
and lesions, and complete response (CR).
The patients who underwent locoregional
radiotherapy plus systemic chemotherapy
(CRT group) exhibited the highest survival
rate. The survival of the patients who

Time after treatment (months)

Factors LRT SCT CRT
PHR LRT 0.529/0.9 0.000/2.3
(95% Cl) (0.6-1.3) (15-3.5)
0.529/1.1 0.000/2.7
scr (0.8-1.7) (2.0-3.6)
0.000/0.4 0.000/0.4
CRT (0.3-0.7) (0.3-0.5)
NAT 0.004/2.4 0.004/2.1 0.000/5.5
(1.3-4.2) (1.3-34) (3.3-9.1)

0 12 24 36 48 60 72 84 96 108 120

underwent locoregional radiotherapy

132 144 alone (LRT group) was similar to that
of the patients who underwent systemic
NAT chemotherapy alone (SCT group), but all
treatment groups had better survival than
0.004/0.4 the patients who underwent no anticancer
(0.208) treatment (NAT group).
0.004/0.5
(0.3-0.8)
0.000/0.2
(0.1-0.3)

for metastatic NPC, in the hopes of achieving long-term survival
in some patients after CR®. The relative benefits of aggressive
locoregional radiotherapy to treat the primary tumor versus other
palliative treatments and supportive therapy have not yet been
clearly evaluated in patients with metastatic NPC at diagnosis. In our
retrospective cohort study, the OS rates of all patients were higher
at 1 and 2 years than the corresponding rates previously reported in
patients with metastatic NPC who underwent monotherapy (39% and
14%, respectively)®, but were similar at 1, 2, 3, and 5 years to the
corresponding rates previously reported in patients with metastatic
NPC who underwent multidisciplinary treatment (67.5%, 50.3%,
37%, and 16.6%, respectively)””. These differences may be partially
explained by that nearly half of our patients underwent locoregional
radiotherapy (214/408, 52.3%) and/or combination treatment
(176/408, 43.1%). Notably, locoregional radiotherapy targeting the
primary tumor and regional lymph nodes, particularly when combined
with systemic chemotherapy, was found to be associated with
significantly improved survival.

The present study focused on synchronous distant metastasis at
diagnosis, which accounted for 5.64% of our patients with NPC, and
we found a 53.2% reduction in the risk of death in patients undergoing
chemotherapy compared to patients undergoing supportive
treatment. Chemotherapy was also verified as an independent
prognostic factor for patients with metastatic NPC at diagnosis. It is

difficult to achieve CR to therapy in all patients with locoregional and
metastatic NPC, and CR was achieved in only 8.1% (33/408) of the
patients in our study. Therefore, the optimal number of chemotherapy
cycles and the tumor response after chemotherapy that optimize
the efficacy of chemotherapy should be examined. A previous study
reported that the OS was similar in patients undergoing no less
than 4 cycles of chemotherapy and those undergoing less than 4
cycles™. In our study, the OS of patients undergoing no less than
6 cycles of chemotherapy was also not better than that of patients
undergoing less than 6 cycles, which raises the concern of acquired
chemoresistance in NPC patients after 6 cycles of chemotherapy.
Cisplatin-based doublet chemotherapy is the main therapeutic
regimen for metastatic NPC. However, this treatment does not
exhibit a higher efficiency than other new drugs, such as gemcitabine
and paclitaxel, which were reported to show promising efficacies
and even lower toxicities than cisplatin®?". Therefore, well-designed
prospective trials are warranted to further validate the efficacy of
these therapeutic strategies in patients with metastatic NPC.

It is believed that removing the primary tumor is a good way to
prevent further metastasis, but it has not been proven that controlling
the locoregional tumors adds any survival benefit to chemotherapy
alone or supportive treatment. In our study, locoregional radiotherapy
alone was associated with a 65.3% reduction in the risk of death
compared to supportive treatment, and its efficacy was similar to that
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Table 5. Effect of anticancer treatments on the survival of patients who underwent chemotherapy or radiotherapy
Treatment n Overall survival (months) .
Median 95% Cl HR %% Cl P
Chemotherapy 345
First-line regimen 0.593
Cisplatin-based 293 26.9 22.9-30.9 1.0 Reference
Others 52 27.3 20.0-34.5 0.9 0.6-1.3
Cycles 0.099
<6 168 232 18.4-28.1 1.0 Reference
=6 177 27.6 23.7-31.5 0.8 0.6-1.045
Locoregional radiotherapy 214
Technique 0.017
2D-CRT 194 31.8 27.3-36.3 1.0 Reference
IMRT 20 NA NA 0.2 0.1-0.8
Radiation dose of the nasopharynx 0.003
< 66 Gy 43 21.3 16.3-26.4 1.0 Reference
= 66 Gy 171 41.0 28.4-53.6 0.5 0.4-0.8
Sequential chemotherapy combined with 176
locoregional radiotherapy
Induction chemotherapy 0.007
No 33 30.3 20.3-40.4 1.0 Reference
Yes 143 51.0 31.0-71.0 0.5 0.3-0.8
Concurrent chemotherapy 0.234
No 75 a3 22.3-44.2 1.0 Reference
Yes 101 51.0 16.4-85.7 0.8 0.5-1.2
Adjuvant chemotherapy 0.088
No 124 51.0 18.5-83.6 1.0 Reference
Yes 52 32.8 23.5-42.1 1.5 0.9-2.3
2D-CRT, two-dimensional conventional radiotherapy; IMRT, intensity-modulated radiotherapy; NA, not available.

of chemotherapy alone. In addition, both locoregional radiotherapy
and systemic chemotherapy were found to be independent prognostic
factors for increased survival in patients with metastatic NPC at
initial diagnosis. Furthermore, Lin et al.”” have found that survival
was extended more by high-dose irradiation (>65 Gy) of the primary
tumor than by low-dose radiation (<65 Gy), which was consistent
with our observation. All these results suggest that controlling
the primary and regional tumors help prolong the survival of NPC
patients even after the tumor has spread to other organs. Moreover,
we found that patients treated with locoregional radiotherapy
combined with systemic chemotherapy had a significantly longer
survival than patients treated with either chemotherapy alone
or locoregional radiotherapy alone. These results suggest that
sequential chemotherapy and locoregional radiotherapy should be
considered the treatment of choice for newly diagnosed metastatic
NPC. Furthermore, induction-based sequential chemotherapy was
found to have a better response in patients than other sequential
chemotherapy regimens. These results suggest that induction-based
sequential chemotherapy plus high-dose LRT should be considered a
priority for patients with newly diagnosed metastatic NPC.
Undetectable micrometastases from metastatic NPC have been

considered the main obstacle to increasing patient survival after
aggressive local treatments for visible metastatic lesions. However,
the survival of NPC patients with metachronous metastasis after
primary radiotherapy was shown to increase following local treatment
of solitary liver or pulmonary metastatic lesions®*". Notably, it
was reported that a NPC patient with a synchronous solitary bone
metastasis gained more than 5 years of disease-free survival after
a combination of systemic chemotherapy, locoregional radiotherapy,
and radiotherapy for metastatic bone disease™. The present study
found a significantly longer median survival in patients who underwent
local treatment of metastatic disease than in the patients who did
not undergo this treatment. However, local treatment of metastatic
disease was not identified as an independent prognostic factor of
survival by the multivariate analysis, although this could be partially
explained by the fact that more locoregional radiotherapy-treated
patients were selected to undergo local treatment of metastatic
disease than non-locoregional radiotherapy-treated patients.

Many independent prognostic factors of metachronous metastatic
NPC, but not of synchronous metastatic NPC, have been identified.
Systemic relapse is more frequently seen in those who present with
locally advanced disease (T3—4 and/or N2-3 disease), especially
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N2-3 disease®"". In our study, N2-3 disease was identified as an
independent negative prognostic predictor of survival in patients with
metastatic NPC, indicating that there may be a positive correlation
between lymphatic and hematogenous metastasis. This suggests
that the status of the cervical lymph nodes may reflect the metastatic
behavior of the cancer and thus predict the survival of patients to
some extent. Patients with metastasis limited to the lungs were
reported to survive relatively longer than those with metastases to
other sites™*”, but we did not observe such a tendency. Consistent
with previous studies™, our study found that single-site or single-
organ metastasis, when compared to widespread metastasis, was
related to a relatively better prognosis. Interestingly, we also found
that liver metastasis had a negative effect whereas bone metastasis
had a positive effect on the OS of patients with metastatic NPC.
However, neither liver nor bone metastasis was identified as an
independent prognostic predictor by the multivariate analysis.

In summary, we conducted a retrospective observational study
to evaluate the benefits of locoregional aggressive treatment
in patients with metastatic NPC and found that locoregional
radiotherapy as well as chemotherapy, N classification, and CR
were independent prognostic indicators of survival for NPC patients
with distant metastasis at initial diagnosis. We also found that
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