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Introduction

Carcinoma of unknown primary (CUP) is defined as 
a histological diagnosis of metastases without diagnosing 
a primary tumor [1]. Cases account for approximately 
3-5% of all malignant neoplasms [2, 1]. In addition to 
lung, liver, and bone, the most frequent localizations of 
the metastases are cervical lymph nodes, known as head 
and neck cancer of unknown primary (HNCUP) [1]. Up 
to 10% of all cervical lymph node metastases present 
without a known primary site and are responsible for 
2-4% of head and neck carcinoma patients [3, 2]. The 
most common histology encountered in HNCUP patients 
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is squamous cell carcinoma in 65-76% of cases, followed 
by undifferentiated carcinoma (14%), adenocarcinoma 
(13%), and nasopharyngeal-type undifferentiated 
carcinoma (8%) [4-6]. The lymph node metastases are 
usually localized in the upper two-thirds of the neck (levels 
I-III), mainly deriving from squamous cell carcinoma of 
the head and neck [7, 8]. Metastases localized in the lower 
third of the neck (levels IV-V) suggest a primary tumor 
located under the clavicle, usually an adenocarcinoma [9, 
8]. Lymph node metastases commonly occur unilaterally; 
bilateral metastases are only observed in about 10% of 
cases [3, 10].

The initial evaluation of HNCUP includes medical 
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history, complete ear, nose, and throat examination, and 
flexible nasopharyngolaryngoscopy. A lymph node fine 
needle aspiration biopsy (FNAB) is done to determine 
the primary site [4, 1]. When histological confirmation 
of squamous cell carcinoma is revealed, diagnostic 
studies of HPV/p16 and EBV status are recommended 
[11]. In addition, a computed tomographic (CT) or 
magnetic resonance imaging (MRI) scan of the head 
and neck followed by panendoscopy with guided biopsy 
of suspected mucosa and palatine tonsillectomy can be 
used and detect the primary tumor in up to 40% of cases 
[12]. Fluorodeoxyglucose positron emission tomography/
computed tomography (FDG-PET/CT) can help to locate 
the primary site in a minority of patients [13, 14]. More 
recently, in Western countries, transoral robotic lingual 
tonsillectomy has emerged as another tool to assist in 
the diagnosis of HNCUP and may increase the primary 
detection rate by approximately 20% [15, 16].

When all diagnostic evaluations have been unable 
to detect a primary site, a final diagnosis of carcinoma 
of unknown primary is made [11]. Several theories 
have attempted to explain the existence of HNCUP, 
including that the primary site may undergo regression 
or destruction, the primary site may be undetectable due 
to location, or the primary site may be undetectable due 
to a very small size [17].

Treatment for HNCUP is focused on controlling 
the disease in the neck and preventing the emergence 
of primary cancer [11]. However, HNCUP is a rare 
disease inhibiting the carrying out of prospective 
multicenter, randomized trials; hence, consensus on 
optimal treatment has yet to be established. Treatment 
recommendation is, therefore, usually based on results 
from retrospective studies and institutional preference. 
Surgery or radiotherapy alone is considered for early 
nodal stages of the disease, and a combination of surgery 
followed by adjuvant (chemo)radiotherapy or primary 
chemoradiotherapy with or without surgery is required 
for more advanced disease [18].

This multicenter study aimed to analyze the 
clinicopathological characteristics, oncological outcomes, 
and prognostic factors, particularly pertaining to the 
status of the Ebstein-Barr virus (EBV) of the metastatic 
squamous cell and undifferentiated carcinomas to cervical 
lymph nodes from an unknown primary in our region, 
an endemic nasopharyngeal cancer (NPC) area [19, 20]. 
We also aimed to compare the results with studies from 
other endemic NPC cancer countries and non-endemic 
NPC countries.

Materials and Methods

Data was collected from patients with carcinoma 
metastatic to cervical lymph nodes without identifiable 
primary tumor at the start of treatment at the Departments 
of Otolaryngology as well as Radiotherapy and Radiation 
Oncology of 5 referral centers, including Maharaj 
Nakorn Chiang Mai Hospital, Buddhachinaraj Hospital, 
Lampang Hospital, Lampang Cancer Hospital, and 
Phayao Hospital. The data was collected between January 
1995 and December 2021, with follow-up recorded up 

to December 2022, and retrospectively analyzed. This 
study did not include patients with histopathological 
diagnoses other than squamous cell or undifferentiated 
carcinomas, previously or palliatively treated, or with 
distant metastasis.

All procedures contributing to this work complied 
with the ethical standards of the relevant national and 
institutional guidelines on human experimentation and 
with the Declaration of Helsinki 1975, revised in 2013. 
The study protocol was approved by the Ethics Committee 
of the Faculty of Medicine, Chiang Mai University, and 
all the participating centers. The reference number is 
398/2021. As patient identities were anonymized, the 
requirement for informed consent was waived by the 
Ethics Committees. 

Diagnostic workup
All patients were classified or reclassified in accordance 

with the American Joint Committee for Cancer Staging 
classification, 8th edition [21]. After a thorough head and 
neck examination, fine needle aspiration or incisional/
excisional lymph node biopsy was performed. Next, 
computed tomography (CT) scan, magnetic resonance 
imaging (MRI), and abdominal sonography were done 
to evaluate the metastatic lymph node and to identify the 
primary tumor and distant metastasis. Due to the high 
cost of FDG-PET/CT scan, this imaging was limited to 
15 patients during the study period. However, one patient 
with an increased FDG uptake at the base of the tongue 
and having a positive biopsy result of mucoepidermoid 
carcinoma was excluded. Therefore, the remaining 14 
patients were included in the study. Following the imaging 
studies, the patients received an examination under general 
anesthesia through panendoscopy (nasopharyngoscopy, 
laryngoscopy, tracheobronchoscopy, and esophagoscopy), 
manual palpation of the oral cavity and oropharynx, and 
guided biopsy of the area of suspicion. Ipsilateral or 
bilateral palatine tonsillectomy was performed in 91.7% 
of the patients during the study period, and primary 
tumors were detected in 8.5%. This group of patients 
with identified primaries were excluded from the study. 
In cases where EBV-encoded small RNA (EBER) 
detection by in situ hybridization from lymph node 
biopsy was done, the nasopharynx would be carefully 
evaluated, and a nasopharyngeal biopsy would also be 
performed. Due to the low incidence of HPV-related 
oropharyngeal carcinoma in this area, limited cases of p16 
immunohistochemical staining were completed and not 
included in the analysis. However, lingual tonsillectomy 
would be performed in patients with p16-positive lymph 
nodes with no identifiable primary tumors at palatine 
tonsils.

Treatment
Treatment planning was done following a 

multidisciplinary discussion with the patient’s preferences, 
comorbidities, and performance status, including surgery 
with or without (chemo)radiotherapy and radiotherapy 
with or without chemotherapy being considered.

Surgery, as either a primary or a salvage treatment, 
included comprehensive neck dissection (levels I-V), 
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prognostic factors, particularly EBV status, on oncological 
outcomes.

Statistical analysis
Categorical variables were summarized as frequencies 

(%). Continuous variables were checked for normality 
and summarized as mean ± standard deviation if 
normally distributed or as median (interquartile range) 
if not. Pearson’s chi-square or Fisher exact tests were 
used to compare categorical variables with frequencies 
more significant than 5 or smaller than 5, respectively. A 
Student’s t-test was used to compare continuous variables 
which were normally distributed, and the Mann-Whitney 
U test was used for comparing continuous variables 
with a non-normal distribution. The Kaplan-Meier curve 
was used to analyze the survival data, and differences 
between groups were conducted using the log-rank test. 
Multivariate Cox proportional hazards model analyses 
were carried out to study the influence of clinical and 
pathological parameters on survival outcomes. Propensity 
score-matched analysis by logistic regression and 1:1 
matching was performed based on the propensity score 
of each patient. The quality of the match was assessed 
by recalculating the standardized mean difference of 
each variable in the matched sample until a balance 
was achieved. A p-value less than 0.05 was considered 
statistically significant for all statistical analyses. The 
analyses were performed using the SPSS software package 
version 22.0 (SPSS Inc., Chicago, IL, USA).

Results

Patient characteristics
A total of 144 patients with histopathological 

diagnoses of metastatic squamous cell or undifferentiated 
carcinomas to cervical lymph nodes without detected 
primary tumor were included in the study. The mean 
age was 58.8 years (range, 28-92 years). The majority 
were males (71.5 %). The most common histology was 
poorly differentiated squamous cell carcinoma (39.6%). 
The most common nodal staging was N2b (26.4%), and 
bilaterality was identified in 17.4% of cases. In addition, 
56.9% of the patients had more than 1 cervical lymph 
node level involved, and the most frequently involved 
level was II (84%). 

unilaterally or bilaterally, according to clinical and the 
CT scan or MRI findings.

Radiotherapy consisted of 2 Gray (Gy) per fraction, 
5 fractions per week. The radiation doses of definite, 
adjuvant, and prophylactic radiotherapy were 66 to 72 Gy, 
60 to 66 Gy, and 50-54 Gy, respectively. The radiation 
volume could be 1) total mucosal irradiation (TMI), 
including the potential mucosal primaries (bilateral 
nasopharynx, oral cavity, oropharynx, hypopharynx, and 
larynx), and bilateral neck, 2) limited mucosal irradiation 
(oropharynx and hypopharynx) and bilateral neck, or 3) 
unilateral or bilateral neck irradiation only. 

The chemotherapy, usually administered in N2b (with 
multilevel lymph node) cases or those with higher-staged 
neck disease, consisted of tri-weekly induction with either 
cisplatin at 100 mg/m2 and 5-fluorouracil at 400 mg/m2 
for 5 days or carboplatin AUC 2 and paclitaxel 50 mg/m2. 
Concurrent chemoradiotherapy as a definitive or adjuvant 
treatment was administered with tri-weekly cisplatin at 
100 mg/m2 or carboplatin AUC 2.

Follow-up
After completion of treatment, follow-up protocols 

included clinical evaluation every 1-3 months in the first 
year, every 2-6 months in the second year, every 4-8 
months in the third to fifth years, and every 12 months 
after the fifth year. In addition, a CT scan or MRI was 
performed at 8-12 weeks or FDG-PET/CT at 12-16 
weeks after treatment, and then a CT scan was performed 
annually for 2 years and as indicated afterward.

Outcomes
The primary outcomes were overall survival (OS), 

disease-free survival (DFS), and locoregional recurrence-
free survival (LRRFS). OS was defined as the time from 
starting treatment until the date of death from any cause. 
DFS was defined as the time from starting treatment until 
the date of first recurrence, independently of whether it 
was a mucosal tumor emergence, neck recurrence, or 
distant recurrence. LRRFS was defined as the time from 
starting treatment until the date of first mucosal tumor 
emergence or neck recurrence. In case of no death or 
disease recurrence, the observation was censored at the 
last follow-up visit.

The secondary outcome was to investigate the 

Figure 1. Kaplan-Meier Plot for Overall Survival (a), disease-free survival (b), and locoregional recurrence-free 
survival (c) of the entire cohort.
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Variables All patients n=144 (%)
Age (years)
     Mean±SD 58.8±11.9
     Range 28-92
Gender 
     Male 103 (71.5)
     Female 41 (28.5)
Smoking 
     Yes 64 (44.4)
     No 80 (55.6)
Alcohol 
     Yes 53 (36.8)
     No 91 (63.2)
Lymph node staging
     N1 18 (12.5)
     N2a 22 (15.3)
     N2b 38 (26.4)
     N2c 22 (15.3)
     N3a 8 (5.6)
     N3b 36 (25)
Lymph node staging
     N1 18 (12.5)
     N2 82 (56.9)
     N3 44 (30.6)
ENE 
     Yes 36 (25)
     No 108 (75)
Laterality of lymph node involvement
     Right 75 (52.1)
     Left 44 (30.6)
     Bilateral 25 (17.4)
Lymph node level
     I 23 (16)
     II 121 (84)
     III 69 (47.9)
     IV 33 (22.9)
     V 31 (21.5)
Largest lymph node diameter (cm)
     Mean±SD 4.34±1.73
Pathology
     SCCA, WD 35 (24.3)
     SCCA, MD 19 (13.2)
     SCCA, PD 57 (39.6)
     UDCA 33 (22.9)
EBER (n=79)
     Positive 10 (12.7)
     Negative 69 (87.3)

Table 1. Demographic, Clinicopathologic, and Treatment 
Characteristics, Disease Recurrence, and Survival 
Outcomes of the Entire Cohort Variables All patients n=144 (%)

Treatment
     Surgery alone 2 (1.4)
     Radiotherapy alone 18 (12.5)
     Surgery+(chemo)radiotherapy 40 (27.8)
     Chemoradiotherapy 84 (58.3)
Radiotherapy
     Technique 
          2D 39 (27.1)
          3D/IMRT 105 (72.9)
     Mucosal irradiation
          Total mucosal irradiation 127 (88.2)
          Oropharynx-hypopharynx 11 (7.6)
          No 6 (4.2)
Disease recurrence
     Primary tumor emergence 6 (4.2)
     Neck recurrence 39 (27.1)
     Distant metastasis 9 (6.3)
Overall survival
     3-year 87.1
     5-year 51.3
Disease-free survival
     3-year 89.4
     5-year 64.9
Locoregional recurrence-free survival
     3-year 84.6
     5-year 72.7

Table 1. Continued

SCCA, squamous cell carcinoma; WD, well-differentiated; MD, 
moderately differentiated; PD, poorly differentiated; UDCA, 
undifferentiated carcinoma; EBER, EBV-encoded small RNA; 
2D, 2-dimensional radiotherapy; 3D, 3-dimensional conformal 
radiotherapy; IMRT, Intensity modulated radiotherapy

The most common treatment modality was 
chemoradiotherapy (58.3%), followed by surgery and 
(chemo)radiotherapy (27.8%), radiotherapy alone 
(12.5%), and surgery alone (1.4%). TMI was administered 
in 88.2% of cases. Eleven patients (7.6%) with only level 
III and/or IV lymph nodes had radiation limited to the 
oropharyngeal and hypopharyngeal areas. In addition, 
6 patients classified as N1 disease with only level I or II 
lymph node involvement had no prophylactic mucosal 
irradiation. The details of patient characteristics are listed 
in Table 1.

Oncological outcomes
Survival

The median follow-up duration was 45 months (range, 
11-147 months). The 3-year and 5-year OS, DFS, and 
LRRFS of the entire cohort were 87.1% and 51.3%, 89.4% 
and 64.9%, and 84.6% and 72.7%, respectively (Figure 1).

Primary tumor emergence (PTE)
PTE was detected in 6 patients (4.2%), including 
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Variables Before matching  n=79 After matching  n=20
Negative EBER Positive EBER p-value Negative EBER Positive EBER p-value

n=69 (%) n=10 (%) n=10 (%) n=10 (%)
Age (years)
     Mean±SD 60.1±12.4 59.6±6.8 0.904 59.4±9.8 59.6±6.8 1.000
     Range 31-92 50-70 43-73 50-70
Gender 
     Male 48 (69.6) 8 (80) 0.715 7 (70) 8 (80) 1.000
     Female 21 (30.4) 2 (20) 3 (30) 2 (20)
Smoking 
     Yes 36 (52.2) 7 (70) 0.332 6 (60) 7 (70) 1.000
     No 33 (47.8) 3 (30) 4 (40) 3 (30)
Alcohol 
     Yes 27 (39.1) 5 (50) 0.515 5 (50) 5 (50) 1.000
     No 42 (60.9) 5 (50) 5 (50) 5 (50)
Lymph node staging
     N1 7 (10.1) 0 0.024 0 0 0.378
     N2a 10 (14.5) 0 2 (20) 0
     N2b 15 (21.7) 0 0 0
     N2c 12 (17.4) 1 (10) 0 1 (10)
     N3a 4 (5.8) 3 (30) 3 (30) 3 (30)
     N3b 21 (30.4) 6 (60) 5 (50) 6 (60)
Lymph node staging
     N1 7 (10.1) 0 0.006 0 0 1.000
     N2 37 (53.6) 1 (10) 2 (20) 1 (10)
     N3 25 (36.2) 9 (90) 8 (80) 9 (90)
ENE 
     Yes 21 (30.4) 6 (60) 0.082 5 (50) 6 (60) 1.000
     No 48 (69.6) 4 (40) 5 (50) 4 (40)
Laterality of lymph node involvement
     Right 31 (44.9) 6 (60) 0.616 5 (50) 6 (60) 0.745
     Left 24 (34.8) 3 (30) 4 (40) 3 (30)
     Bilateral 14 (20.3) 1 (10) 1 (10) 1 (10)
Lymph node level
     I 15 (21.7) 1 (10) 0.677 4 (40) 1 (10) 0.303
     II 57 (82.6) 10 (100) 0.345 10 (100) 10 (100) 1.000
     III 44 (63.8) 8 (80) 0.480 9 (90) 8 (80) 1.000
     IV 23 (33.3) 4 (40) 0.728 8 (80) 4 (40) 0.170
     V 23 (33.3) 6 (60) 0.159 6 (60) 6 (60) 1.000
Largest lymph node diameter (cm)
     Mean±SD 4.5±1.7 6.6±1.6 <0.001 5.6±1.2 6.6±1.6 0.168
Pathology
     SCCA, WD 11 (15.9) 0 0.210 1 (10) 0 0.787
     SCCA, MD 5 (7.2) 1 (10) 0 1 (10)
     SCCA, PD 28 (40.6) 4 (40) 2 (20) 4 (40)
     UDCA 25 (36.2) 5 (50)  7 (70) 5 (50)

Table 2. Demographic, Clinicopathologic, and Treatment Characteristics, Disease Recurrence, and Survival Outcomes 
of Patients who had EBER Tests before and after Matching
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Variables Before matching  n=79 After matching  n=20
Negative EBER Positive EBER p-value Negative EBER Positive EBER p-value

n=69 (%) n=10 (%) n=10 (%) n=10 (%)
Treatment
     Radiotherapy alone 7 (10.1) 0 0.147 0 0 0.100
     Surgery alone 0 0 0 0
     Surgery+(chemo)radiotherapy 16 (23.2) 2 (20) 3 (30) 2 (20)
     Chemoradiotherapy 46 (66.7) 8 (80) 7 (70) 8 (80)
Radiotherapy
     Technique 
     2D 12 (17.4) 0 0.345 1 (10) 0 1.000
     3D/IMRT 57 (82.6) 10 (100) 9 (90) 10 (100)
     Mucosal irradiation
     Total mucosal irradiation 61 (88.4) 10 (100) 0.343 10 (100) 10 (100) 1.000
     Oropharynx-hypopharynx 7 (10.1) 0 0 0
     No 1 (1.4) 0 0 0
Treatment toxicity
     Acute toxicity 
     Grade <3 66 (95.7) 10 (100) 0.987 10 (100) 10 (100) 1.000
     Grade 4 3 (4.3) 0 0 0
     Late toxicity
     Grade <3 68 (98.6) 10 (100) 1.000 10 (100) 10 (100) 1.000
     Grade 4 1 (1.4) 0 0 0
Disease recurrence
     Primary tumor emergence 3 (4.3) 0 1.000 0 0 -
     Neck recurrence 25 (36.2) 4 (40) 1.000 6 (60) 4 (40) 0.656
     Distant metastasis 5 (7.2) 1 (10) 0.569 1 (10) 1 (10) 1.000
Overall survival
     3-year 86.5 90 0.208 80 90 0.196
     5-year 36.4 57.1 30 57.1
Disease-free survival
     3-year 89.5 90 0.537 80 90 0.176
     5-year 47.2 66.7 35 66.7
Locoregional recurrence-free survival
     3-year 81.9 90 0.506 80 90 0.264
     5-year 50.8 37.5 45 37.5

Table 2. Continued

SCCA, squamous cell carcinoma; WD, well-differentiated; MD, moderately differentiated; PD, poorly differentiated; UDCA, undifferentiated 
carcinoma; EBER, EBV-encoded small RNA; 2D, 2-dimensional radiotherapy; 3D, 3-dimensional conformal radiotherapy; IMRT, Intensity 
modulated radiotherapy

Figure 2. Kaplan-Meier Plot for Overall Survival (a), disease-free survival (b), and locoregional recurrence-free 
survival (c) according to the EBER status of patients after matched pair analysis.
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Variables Non-endemic NPC countries Endemic NPC countries The present study
Average (range) (%) Average (range) (%) (%)

Mean age (years) 61.5 (56-69) 55.4 (55-57) 58.8
Gender  
     Male 80.6 (72-89) 76.9 (70-82) 71.5
     Female 19.4 (11-28) 23.1 (18-30) 28.5
Nodal stage
     N1 15.9 (12-19) 21.3 (6-51) 12.5
     N2 56.2 (43-75) 67.3 (65-85) 56.9
     N3 26.9 (13-43) 11.4 (6-29) 30.6
Lymph node level
     I 6.3 (4-11) 9.3 (6-11) 16
     II 71.1 (46-88) 55.8 (33-95) 84
     III 43.2 (28-62) 35.3 (34-42) 47.9
     IV 13.6 (9-15) 16.6 (13-24) 22.9
     V 10.7 (6-13) 3.2 (2-11) 21.5
Histopathological diagnosis
     SCCA WD 18.8 (12-49) 19.7 (8-67) 24.3
     SCCA MD 30.7 (16-82) 24.1 (23-30) 13.2
     SCCA PD 42.6 (39-44) 45.7 (10-65) 39.6
     UD 7.9 (6-9) 10.5 (10-11) 22.9
Treatment
     Surgery alone 8.5 (4-10) 19.4 (7-35) 1.4
     Radiotherapy alone 14.9 (1-36) 23.1 (10-78) 12.5
     Surgery+(chemo)radiotherapy 49.2 (29-58) 41.6 (14-67) 27.8
     Chemoradiotherapy 27.4 (8-56) 15.9 (6-100) 58
Disease recurrence
     Primary tumor emergence 8.2 (1-12) 10.5 (4-22) 4.2
     Neck recurrence 15.2 (9-25) 21.9 (10-42) 27.1
     Distant metastasis 11.5 (1-26) 9.9 (4-28) 6.3
5-year overall survival 52.5 (30-85) 60.7 (40-86) 51.3
5-year disease-free survival 60.2 (49-77) 66.4 (29-84) 64.9

Table 3. Comparison of Demographic, Clinicopathologic, and Treatment Characteristics, Disease Recurrence, and 
Survival Outcomes between Studies from Non-Endemic NPC, Endemic-NPC Countries, and the Present Study

Studies from non-endemic NPC countries (Koivunen et al., 2002; Boscolo-Rizzo et al., 2006; Axelsson et al., 2017;  Al Kadah et al ., 2017; Mizuta 
et al., 2018; Dorobisz et al., 2019; Ryan et al., 2019; Lee et al., 2020; Sprave et al., 2020); Studies from endemic countries (Huang et al., 2008; Lu H 
et al., 2009; Lu X et al., 2009; Lou et al., 2015; Hung et al., 2018; Wang et al., 2018; Dou et al., 2020; Li et al., 2022); NPC, nasopharyngeal cancer; 
SCCA, squamous cell carcinoma; WD, well-differentiated; MD; moderately differentiated; PD, poorly differentiated; UDCA, undifferentiated 
carcinoma 

the floor of the mouth in 2 patients and the oral tongue, 
nasopharynx, supraglottis, and pyriform sinus, in 1 patient 
at each site. The average time of PTE was 21.3 months 
(range, 12-42 months). Notably, these 6 patients did not 
have TMI.

Neck persistence/recurrence
Cervical lymph node persistence or recurrence was 

recorded in 39 patients (27.1%) with an average time of 
19.6 months (range, 6-56 months). 

Distant metastasis
Nine patients (6.3%) developed distant organ 

metastasis, including lung (4 patients), mediastinal lymph 
node (2 patients), inguinal lymph node (1 patient), axillary 

lymph node (1 patient), liver (1 patient), and adrenal gland 
(1 patient). The average time of distant metastasis was 25.1 
months (range, 12-50 months). Notably, 4 patients with 
PTE also developed distant organ metastasis.

Independent prognostic factors for survival outcomes
Multivariate Cox proportional hazard regression model 

analysis was performed based on clinicopathological 
variables for the different survival criteria. The analysis 
revealed that extranodal extension (ENE) and N3 
compared to N1 were independent prognostic factors for 
OS (HR 2.90, 95% CI 1.12-7.51, p = 0.028 and HR 3.66, 
95%CI 1.23-11.89, p = 0.031, respectively). ENE was the 
only factor affecting DFS (HR 3.05, 95%CI 1.05-8.81, 
p = 0.040). However, ENE had only a trend of affecting 
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LRRFS (HR 2.91, 95%CI 0.99-8.46, p = 0.050).

Propensity-matched pair analysis of patients who had 
EBER test

Histochemical staining for EBER was carried out 
in seventy-nine patients (54.9%), and the result was 
positive in 10 patients (12.7%). There were differences 
in clinicopathological characteristics of the patients 
with positive and negative EBER staining, as presented 
in Table 2. The propensity score matching analysis was 
performed, which involved two steps. In the first step, the 
likelihood that a patient would have an EBER-positive 
result was assessed using a logistic regression model 
as a function of age, gender, history of smoking and 
alcohol usage, lymph node staging, level of lymph node 
involvement, largest lymph node diameter, pathology, 
treatment modality, and follow-up time. From this 
regression, the predicted probability of having an EBER-
positive result, or propensity score, was calculated for each 
patient. In the second step, patients were matched 1:1 from 
both groups based on the propensity scores with a caliper 
width of 0.25 SD. In the case of more than two matches, 
one pair was picked randomly from among all potential 
matches. Cases without a matched control were excluded.

The final matched pair analysis included 20 patients 
(10 patients in each group), and patient characteristics 
before and after matching are listed in Table 2. 

Oncological outcomes
Survival

The median follow-up duration was 48 months (range, 
24-108 months). The 3-year and 5-year OS, DFS, and 
LRRFS of EBER-negative patients were 80% and 30%, 
80% and 35%, and 80% and 45%, respectively, while those 
of EBER-positive patients were 90% and 57.1%, 90% and 
66.7%, and 90% and 37.5%, respectively. Notably, there 
were no statistically significant differences between the 
two groups in all survival outcomes (Figure 2). 

Primary tumor emergence
No PTE was detected in any patient. Notably, all 20 

patients received prophylactic TMI.

Neck persistence/recurrence
Cervical lymph node persistence or recurrence was 

detected more frequently in the EBER-negative group than 
in the EBER-positive group (60% and 40%, respectively) 
but without statistical significance (p = 0.656). 

Distant metastasis
Distant metastasis was detected in 2 patients (1 in each 

group) in the lung and inguinal lymph nodes.

Independent prognostic factors for survival outcomes
The Cox proportional hazard regression model 

analysis was performed based on the EBER status, 
clinicopathological variables, and treatment modality for 
the OS, DFS, and LRRFS. The univariate and multivariate 
analyses revealed that no factor significantly influenced 
any survival outcomes.

Discussion

This multicenter study, conducted in an area of 
endemic nasopharyngeal carcinoma (NPC), evaluated the 
clinicopathological characteristics, oncological outcomes, 
and prognostic predictors of HNCUP. A literature review 
of HNCUP series published from non-endemic NPC 
countries and endemic NPC countries was performed and 
compared to the present cohort in Table 3. The results 
revealed that most of the characteristics were in line with 
ours, the exception being that we had more patients with 
level I and V lymph nodes and undifferentiated carcinoma. 
However, the discordant results may be because some 
studies included other histopathological diagnoses such as 
adenocarcinoma, malignant melanoma, mucoepidermoid 
carcinoma, and neuroendocrine carcinoma [10, 22, 23]. In 
addition, only 2 studies from non-endemic NPC countries 
[10, 24] and 1 study from endemic NPC countries [25] 
included undifferentiated carcinoma in the analysis.

The OS and DFS in the present study were in the same 
range as studies from both endemic and non-endemic NPC 
countries (Table 3). ENE and N stage were the independent 
prognostic predictors for OS and DFS of the present study, 
findings concordant with studies from other endemic NPC 
countries [26-29, 22, 30]. In contrast, p16 status and N 
stage were the common predictors of survival in studies 
from non-endemic NPC countries [6, 31, 16, 11].

PTE was detected in 6 patients (4.2%) in the present 
study. The most common site was the oral cavity (3 
patients); others were the nasopharynx, supraglottis, and 
pyriform sinus (1 patient at each location). One patient 
with nasopharyngeal tumor emergence was treated with 
limited mucosal irradiation. Studies from endemic NPC 
countries reported a rate of PTE of 4-22% [26, 27, 29, 
25]. Nasopharyngeal carcinoma was the most common 
tumor (20-50%), followed by hypopharyngeal/laryngeal 
carcinoma (31%), oral cavity carcinoma (30%), and 
oropharyngeal carcinoma (10-24%) [26, 27, 29, 25]. 
In contrast, studies from non-endemic NPC countries 
reported a lower rate of PTE of 1-12%, and the most 
common site was the oropharynx, followed by the 
hypopharynx and oral cavity [6, 10, 31, 32].

Our results revealed a neck recurrence rate of 27.1% 
which was in the same range as studies from endemic 
NPC countries reporting a rate of 10-42% [27, 29, 25, 18, 
24]. In contrast, studies from non-endemic NPC countries 
reported a lower rate of 9-25% [10, 31, 32].	

We detected distant metastatic disease after treatment 
in 9 patients (6.3%), the most common site being the lung 
(4 patients), followed by the mediastinal lymph nodes 
(2 patients). The distant metastasis rate reported from 
endemic NPC countries was 4-28%, and the most common 
organ was the lung, followed by the liver, bone, and 
mediastinal lymph node [29, 25, 22]. In addition, studies 
from non-endemic NPC countries reported a similar rate 
of 1-26% with similar organs, including lung, bone, and 
liver [3, 10, 31, 32].

In recent years, Human papillomavirus (HPV) has 
been identified as a common cause of oropharyngeal 
cancer; therefore, there has been growing interest in 
the importance of HPV in association with HNCUP, 
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particularly in Western countries [31]. In studies from non-
endemic NPC countries, prophylactic mucosal irradiation 
usually only included the oropharynx and hypopharynx. At 
the same time, the nasopharynx would be irradiated when 
level V or retropharyngeal lymph nodes were detected [6, 
10, 31, 32]. As a result, the most common PTE in these 
studies was the oropharynx, followed by the hypopharynx 
and oral cavity [6, 10, 31, 30]. In contrast, most studies 
from endemic NPC countries routinely included the 
nasopharynx in the radiation field [26-28, 25, 18, 30]. 
Although the nasopharynx was still the most common site 
of tumor emergence, the majority of cases were detected 
in patients without nasopharyngeal mucosa irradiation 
[27, 29, 25]. In addition, the analysis revealed that TMI, 
which included nasopharyngeal mucosa, improved overall 
survival and locoregional control [27, 29, 30].

PTE was detected in 6 patients (4.2%) out of the 
whole cohort in this study which was a relatively low 
incidence compared with previous studies (Table 3), and 
all these patients did not receive TMI. The matched pair 
analysis showed no significant differences in oncological 
outcomes between the EBER-positive and EBER-negative 
groups and no independent prognostic factors for survival 
outcomes. In addition, no PTE was observed in either 
group. However, all patients in both groups received TMI. 

The present study has some limitations. First, it 
is a retrospective study with relative-ly few patients, 
particularly those included in the matched pair analysis. 
Second, a few pa-tients had FDG PET/CT and HPV tests 
performed. Third, treatment selection was based on the 
preference of the physicians at each center. Finally, most 
patients (88.2%) in the study received TMI. Therefore, to 
explore the influence of radiation volume on PTE between 
EBER-positive and -negative patients, a multicenter, 
prospective, randomized, controlled trial is warranted.

The survival outcomes of studies from endemic and 
non-endemic NPC countries and the present study were 
along the same lines. We observed a relatively low rate of 
primary tumor emergence, which occurred only in patients 
who did not have prophylactic total mucosal irradiation. 
The matched pair analysis of EBER-positive and -negative 
groups revealed comparable oncological outcomes and no 
primary tumor emergence when total mucosal irradiation 
was administered. Therefore, total mucosal irradiation 
may be considered in HNCUP patients who live in 
endemic NPC countries independent of EBER status.
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