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Abstract
Objectives: The aims of this study were to assess the predictive value of HPV-positivity in cervical lymph node metastases for the detection of a primary tumor (PT), 
to investigate the influence of HPV-positivity in cervical lymph node metastases on tumor control and survival and to analyse the impact of the 8th edition of the 
UICC TNM classification on staging and survival.

Methods: Neck dissection specimen of 47 consecutively included patients were analysed by PCR-based HPV DNA-testing and p16-immunostaining and survival 
analysis by Kaplan-Meier and Cox proportional hazard regression models were performed. 

Results: After standard work-up algorithm in patients with suspected CUP 27/47 patients (57%) remained a CUP whereas in 20/47 (43%) a PT was detected 
(tonsils, lung, parotid gland, skin). 14/20 (70%) with detected PT and 9/27 (30%) with CUP had HPV-positive cervical lymph node metastases (LNM). Sensitivity, 
specificity, positive predictive value and negative predictive value of HPV-positivity in LNM for diagnosis of a PT in the oropharynx achieved 65%, 95%, 94% and 
69%, respectively. In the subgroup of patients with CUP the 5-year overall/disease specific survival (OS/DSS) of patients with HPV-positive compared to HPV-
negative LNM was higher (5y-OS 73% vs. 41%, p=0.01, 5y-DSS 73% vs. 53%, p=0.02). The use of the new UICC TNM classification leads to down staging of 65% 
of patients with detected PT and 33% with CUP. Furthermore, advanced N-category becomes an important negative prognosticator for OS (N≥2: HR 3.05, 95% CI 
1.21-7.67, p=0.01).

Conclusion: HPV-positivity in LNM directs the detection of PT in the oropharynx in patients with CUP. One third of LNM in patients with CUP were HPV-
positive associated with improved OS and DSS. When applying the 8th edition advanced N-category and UICC stages are negative prognosticators for survival 
supporting the role for integration of biomarkes in staging systems.
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Introduction
Cervical lymph node metastasis from clinically undetectable 

primary squamous cell carcinoma (cancer of unknown primary, 
CUP) presents a diagnostic and therapeutic challenge. In recent 
years the rate of CUP decreased as a result of improved imaging 
techniques, in particular positron emission tomography with contrast-
enhanced computerized tomography (PET/CT), as well as the accurate 
endoscopic examination of the upper aerodigestive tract with biopsy of 
PET positive areas and routine diagnostic tonsillectomy [1]. Treatment 
recommendations in CUP range from elective radiotherapy (RT) of 
the putative mucosal primary sites and bilateral neck to surgery of the 

neck alone [2-5]. In the era of treatment deintensification the potential 
gain of RT of putative primary tumor sites has to be weighed against its 
detrimental effect on toxicity and quality of life. A CUP is associated with 
a worse prognosis compared to patients with known primary tumors 
(PT). The literature reports on a vast range of five years overall survival 
(OS) from 25 to 75% [2,4,6,7]. In the last decade, the role of human 
papilloma virus (HPV) high risk type infection in the development of 
head and neck squamous cell carcinoma (HNSCC) has gained evidence 
[8-14]. HPV is most probably responsible for an increasing incidence 
of oropharyngeal squamous cell cancer (OPSCC) despite declining 
prevalence of common risk factors (smoking, alcohol) [15-17]. Patients 
with HPV-associated OPSCC show a significantly better survival 
compared to patients with tobacco and alcohol associated HPV-
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OPSCC. Tumor cells were micro-dissected from three to five 4 µm 
thick serial tissue sections of the same paraffin block and genomic DNA 
was prepared. HPV DNA was detected by PCR amplification using 
the L1C1/L1C2 consensus primer set as previously described [30]. 
PCR products were purified using the QIAGEN PCR purification Kit 
(QIAGEN). Negative and positive controls were included in each HPV 
PCR run. To assess effective DNA extraction and DNA integrity, beta-
globin PCR was performed for samples with negative HPV PCR. Only 
samples with amplifiable DNA were scored as negative for HPV. HPV 
typing was performed by direct sequencing of purified PCR products 
as previously described [31]. A positive HPV-status of the lymph node 
metastases was defined by immunohistochemical p16 overexpression 
and HPV DNA detection by PCR [29]. 

Statistical analysis
All statistical analyses were performed by using the International 

Business Machines Corporation (IBM) Statistical Package of the Social 
Sciences (SPSS) Statistics Version 20.0 for Windows. The Kaplan–
Meier method provided estimates of overall survival (OS) and disease 
specific survival (DSS), reported for the entire cohort as well as the two 
groups (patients with detected PT and CUP) and stratified by clinical 
risk factors and HPV-positivity. For comparison between the two 
groups the log-rank (Mantel-Cox) test was used. Cox proportional-
hazard models were used to estimate hazard ratios (HR) for different 
covariates. We calculated the sensitivity, specificity, positive (PPV) and 
negative predictive value (NPV) of HPV detection in cervical lymph 
node metastases using the following definitions. 

True positive cases: Patients with HPV-positive lymph node 
metastases and a PT in the oropharynx. False positive cases: Patients 
with HPV-positive lymph nodes and a PT outside the ororpharynx or 
a CUP. True negative cases: Patients with HPV-negative lymph nodes 
and a PT outside the ororpharynx and patients with a CUP. False 
negative cases: Patients with HPV-negative lymph nodes and a PT in 
the oropharynx. 

A two-tailed p-value of 0.05 or less was considered statistically 
significant. 

Ethical consideration 

The study protocol obtained approval by the local Ethics Committee 
and all procedures were in accordance with the ethical standards of the 
Helsinki Declaration of 1975, as revised in 1983.

Results
47 patients referred with suspected CUP were enrolled in our 

study. 34 (72%) were men, 13 (28%) were women. The mean age was 
62 years (range: 30 to 89 years). After completion of the standard work-
up algorithm a PT was detected in 20/47 patients (43%). 27/47 patients 
(57%) were finally diagnosed as CUP. In 14/20 patients (70%) with 
detected PT, the lymph node metastases were defined as positive for 
HPV based on p16 overexpression and HPV DNA detection by PCR. 
All the PT of those patients were located in the tonsils. The PT of HPV-
negative lymph node metastases were located in the tonsil (1/6), the 
lung (1/6), parotid gland (2/6) and the skin (2/6). 

Only 8/27 (30%) patients with a CUP had HPV-positive lymph 
node metastases. In 1/27 CUP-patients a PT was initially missed and 
emerged after 15 months in the base of tongue with HPV-positive 
lymph node metastases. 

The detection of HPV-positivity in lymph node metastases 
achieved a sensitivity, specificity, positive predictive value and negative 

negative tumors [18-21]. Several studies showed a high correlation 
between HPV-positive lymph node metastases and the detection of 
the PT in the oropharynx as well as a rising incidence of HPV-positive 
lymph node metastases with CUP [22-25]. Many HPV-positive tumors 
present with prominent nodal disease and small or even unknown 
primaries hidden in palatine and lingual tonsillar crypts difficult to 
detect even radiologically [26]. On the other hand, PET/CT is plagued 
by false positives from hypermetabolic oropharyngeal lymphoid tissue 
[26]. HPV-positivity in lymph node metastases influences the diagnosis 
and treatment of patients with CUP [27]. The updated 8th edition of the 
UICC TNM classification of malignant tumors was released in October 
2016 and is effective since January 2017. It contains major changes for 
CUP and OPSCC by integrating HPV-positivity of the PT or the LNM 
in staging. The aims of this study were (1) to assess the predictive value 
of HPV-positivity in cervical lymph node metastases for the detection 
of a PT, in particular in the oropharynx, (2) to investigate the potential 
impact of HPV-positivity in cervical lymph node metastases on tumor 
control and survival and (3) to analyse the impact of the 8th edition of 
the UICC TNM classification on staging and survival.

Materials and methods
Patient cohort

All patients referred to the Kantonsspital St. Gallen between 1999 
and 2012 for diagnostic work up of suspected CUP were consecutively 
enrolled in our study. Standard work up algorithm of patients with 
suspected CUP consisted of sonography and fine needle aspiration 
cytology (FNAC) of cervical lymph node metastases, radiological work 
up (CT, MRI and after 01/2009 PET-CT), panendoscopy under general 
anaesthesia with biopsy of suspicious lesions and ipsilateral diagnostic 
tonsillectomy. 

Based on the findings after complete clinical and radiological work-
up, two subgroups were defined. The first group was formed by patients 
with a detected PT and the second group by patients with a CUP.

Patient charts were analysed for demographic data (age, gender), 
clinical risk factors (smoking history, alcohol intake), N-category 
(UICC TNM 7th and 8th edition), characteristics of the primary tumor 
in case of detection (tumor site and T-category, UICC TNM 7th and 8th 
edition), treatment modality as well as oncological outcome. 

Tissue microarray

Formalin-fixed paraffin-embedded tissues were used to construct 
three tissue microarrays (TMA) with cores of 47 cervical lymph node 
metastases and 8 palatine tonsils [28]. Three tissue cores (diameter 2 
mm) were punched out of each donor block and transferred to the 
recipient block. Haematoxylin and eosin staining of TMA sections was 
performed using standard techniques.

P16 staining

Three-µm tissue sections were deparaffinized followed by antigen 
retrieval (EDTA pH 9.0, 95° C, 30 minutes). P16 staining (clone E6H4, 
dilution 1:10, 30 minutes; MTM Laboratories, Heidelberg, Germany) 
was performed on a Leica BOND MAX instrument (Leica) using the 
Bond Polymer Refine detection kit (Leica). P16 positivity was defined 
as ≥ 70% tumor cells with strong nuclear and cytoplasmic staining [29].

HR-HPV detection 

Tumor cells were located and marked on H&E stained tissue 
sections obtained from a representative paraffin block of the primary 
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predictive value of 65%, 95%, 94% and 69%, respectively, for the 
diagnosis of a PT in the oropharynx. 

Patients with CUP tended to be more often smokers and regular 
drinkers than patients with detected PT. Based on the 7th edition of the 
TNM classification advanced N-category and lymph node metastases 
with extracapsular spread were more frequent in patients with CUP 
compared to patients with detected PT, but there was no statistically 
significant difference in UICC tumor stages between the groups (Table 
1). Based on the 8th edition of the TNM classification 90% of patients 
with a detected PT were classified as N1 compared to 30% of patients 
with CUP. In patients with PT 14/20 (70%) were staged as UICC stage 
I/II compared to 9/27 (33%) in patients with CUP. This difference 
was statistically significant (p=0.001) leading to a significant down 
staging rate of 65% compared of 33% (Table 1).  Other factors such as 
performed treatment, gender and age did not differ between the groups. 

For survival analysis patients with a PT located outside the upper 
aerodigestive tract (2 skin cancers, 2 parotid cancers) were excluded 
resulting in a study group of 43 patients. 

The mean followup time of the entire cohort was 64 months (range 
5-180 months). The 5-years overall (OS) and disease specific survival 
(DSS) achieved 64% and 68%, respectively. Analysing the impact of 
different risk factors on survival, univariate cox proportional hazard 
regression revealed significantly higher hazard ratios (HR) in OS for 
patients with CUP as well as a lower HR for HPV-positivity in cervical 
lymph node metastases, whereas advanced gender, age over 70 years, 
ECS, alcohol consumption and smoking did not have an impact. 

According to 7th edition of the TNM classification advanced 
N-category (N ≥ 2) and advanced UICC stages (UICC stage III and 
IV) have no influence on OS, whereas according to the 8th edition of 
the TNM classification advanced N-category (N ≥ 2) has a statistically 
significant impact on OS (N ≥ 2: HR 3.05, 95% CI 1.21-7.67, p=0.01). 
The same results were found for advanced UICC stages (UICC stage I/
II vs. III/IV; OS: HR 4.33, 95% CI 1.55-12.08, p=0.005) (Table 2). 

In DSS only HPV-positivity in cervical lymph node metastases was 
associated with a statistically higher survival probability. Advanced 
N-category or UICC stages did not have an influence on DSS 
irrespective of the edition of the TNM classification.

In multivariate analysis only, HPV-positivity in cervical lymph 
node metastases kept its statistically significant positive influence on 
survival (OS: HR 0.17, 95% CI 0.04-0.71, p=0.01, DSS: HR 0.12, 95% 
CI 0.02-0.69, p=0.02) whereas the other parameters no longer played a 
statistically significant role. 

The comparison of the survival estimates of patients with a CUP 
(26/43, 63%) and the subgroup of patients with a detected PT (17/43, 
37%) showed a statistically significant lower OS but not DSS in 
patients with CUP (5y OS 87% for primary tumor vs 51% for CUP; 
p=0.01; Figure 1; 5y DSS 87% for primary tumor vs 58% for CUP; 
p=0.12, respectively). Since patients with a CUP had a lower rate of 
HPV-positive lymph node metastases possibly negatively influencing 
survival outcomes the OS and DSS was analyzed in the subgroup of 
HPV-positive patients. The 5-year OS and DSS in patients with detected 
PT was 87% compared to 72% in patients with a CUP and 86% vs 73%, 
p=0.9 respectively. This difference did not reach statistical significance. 

We also analyzed a potential association between HPV-positivity 
and survival in the subgroup of patients with CUP. The 5-year OS and 
DSS of patients with HPV-positive lymph node metastases was higher 

compared to patients with HPV-negative lymph node metastases (5y 
OS 73% compared to 41%, p=0.01; Figure 2; 5y DSS 73% compared 
to 53%, p=0.02; respectively). Other factors such as treatment, tobacco 
smoking, alcohol intake, ECS, age over 70 years or gender had no impact 
on survival in patients with CUP. N-category (7th and 8th edition) as well 
as the UICC staging (7th and 8th edition) had no influence on survival in 
patients with CUP possibly due to small subgroups of patients.

Discussion
In almost half of the patients with cervical lymph node metastases 

referred to our institution with suspected CUP, the primary carcinoma 
was identified after the standard work up algorithm consisting of 
sonography and FNAC of cervical lymph node metastases, radiological 
work up (CT, MRI and after 01/2009 PET-CT), panendoscopy under 
general anaesthesia with biopsy of suspicious lesions and ipsilateral 
diagnostic tonsillectomy. We found a high rate of HPV-positive 
OPSCC typically presenting with a small PT in the tonsillar crypts 
and advanced nodal disease. Both HPV DNA detection and p16 

Detected PT (n=20) CUP 
(n=27) p-value 

Gender
Female
Male

7 (35%)
13 (65%)

6 (22%)
21 (78%) 0.33

Age 
Median (range) 57y (30-89y) 63y (45-87y) 0.18
Radiological work up
None (due to 
pregnancy)
CT/MRI
PET/CT

1 (5%)
8 (40%)
11 (55%)

-
15 (56%)
12 (44%)

0.54

Treatment
Neck dissection 
Primary RCT
Neck dissection plus 
adjuvant RT  
Neck dissection plus 
adjuvant RCT

3 (15%)
7 (35%)
10 (50%)
0

1 (4%)
1 (4%)
8 (29%)
17 (63%)

0.4

HPV
Negative
Positive

6 (30%)
14 (70%)

19 (70%)
8 (30%) 0.006*

N-category 7th 
edition
N1
N2
N3

6 (30%)
14 (70%)
-

-
24 (89%)
3 (11%)

0.004*

ECS
Yes 
No 

6 (30%)
14 (70%)

15 (56%)
12 (44%) 0.01*

N-category 8th 
edition
N1
N2
N3

18 (90%)
1 (5%)
1 (5%)

8 (30%)
7 (26%)
12 (44%)

0.0001*

UICC 7th edition
Stage I/II
Stage III/IV

1 (5%)
19 (95%)

-
27 (100%) 0.24

UICC 8th edition
Stage I/II
Stage III/IV

14 (70%)
6 (30%)

9 (33%)
18 (67%) 0.001*

Smoking 
< 10 py 
> 10py

14 (70%)
6 (30%)

12 (44%)
15 (56%) 0.08

Drinking
< 3 U/d
> 3 U/d

18 (90%)

2 (10%)

18 (67%)

9 (33%) 0.06

Table 1. Patients und tumor characteristics according to detection of primary tumor (n=47).
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overexpression and HPV DNA detection as proposed by Smeets et 
al. [35]. We found a high specificity and a high positive predictive 
value of HPV-positivity in lymph node metastases and the detection 
of a PT in the oropharynx. Since HPV-detection and genotyping can 
be performed on FNAC of metastatic lymph nodes [36], assessing the 
HPV-status of the cytological materials could serve as a valuable tool 
in determining the tumor origin in patients with cervical lymph node 
metastases especially in suspected CUP. In patients with HPV-positive 
lymph node metastases the diagnostic work up by panendoscopy and 
multiple biopsies could be no longer warranted since in our cohort 
none of the primary tumors were located outside the oropharynx or 
even outside the oropharyngeal lymphatic tissue. 

Some recent studies suggest that transoral laser microsurgery 
(TLM) or transoral robotic surgery (TORS) is more effective for the 
identification of a primary in the oropharynx especially in the base 
of tongue (BOT) in patients with suspected CUP [37,38]. Recent case 
series have reported high rates of detection ranging from 86 to 94% 
including TLM [38,39] and 72 to 90% including TORS [37,38,40] in 
the diagnostic work-up of patients with suspected CUP. According to 
Durmus et al. [41] the PT was identified in 77% of patients (17 of 22) 
with 80% HPV-positive LNM residing in the palatine tonsil in 59% (13 
of 22), and the BOT in 18% (4 of 22). In a study by Channir et al. [42] 
the PT was identified by TORS in 7/13 patients (54%) at the lingual 
tonsils with HPV-positive LNM in all of these patients. 

In one of our patients with HPV-positive lymph node metastases we 
initially failed to detect a PT emerging after 15 months in the ipsilateral 
BOT. This PT would possibly have been diagnosed by routine transoral 
dissection of the BOT.

Therefore, the resection of the palatine as well as lingual tonsils 
in particular in case of HPV-positive LNM should be discussed to 
enhance the detection rate of PT. 

Improved identification of the PT site is crucial, since it allows 
precise definition of the optimal therapeutic approach and targeting of 
primary or adjuvant RT with or without concomitant chemotherapy. 
Furthermore, localization of the PT and possible surgical resection 

overexpression in cervical lymph node metastases have been correlated 
with a positive HPV-status of the PT [23,24,32,33]. According to Park et 
al p16 expression was only observed in OPSCC [25]. On the other hand 
p16 overexpression but not HPV DNA positivity was also detected 
in cervical lymph node metastases of squamous cell carcinomas of 
the skin [34]. Therefore, a positive HPV-status of the lymph node 
metastases in our study was defined by immunohistochemical p16 

Covariate Hazard Ratio (95% CI) p-Value
Overall Survival
CUP vs PT 4.50 (1.18-13.84) 0.02*
HPV-positivity 0.16 (0.05-0.48) 0.001*
Alcohol consumption 
(>3U/d) 2.30 (0.94-5.67) 0.06

Smoking (>10py) 1.7 (0.70-4.15) 0.2
Advanced N-category 
(>N2a) 7th edition 1.65 (0.63-4.31) 0.3

Advanced N-category 
(>N2a) 8th edition 3.05 (1.21-7.67) 0.01*

No ECS 1.68 (0.65-4.06) 0.2
Age > 70 years 2.24 (0.89-5.63) 0.08
Male Gender 1.60 (0.53-4.86) 0.4
Disease specific survival
CUP vs PT 2.62 (0.73-9.41) 0.1
HPV-positivity 0.18 (0.05-0.67) 0.01*
Alcohol consumption 
(>3U/d) 2.62 (0.90-7.58) 0.07

Smoking (>10py) 1.04 (0.36-2.97) 0.9
Advanced N-category 
(>N2a)
7th edition

2.66 (0.74-9.59) 0.9

Advanced N-category 
(>N2a)
8th edition

2.4 (0.73-8.44) 0.1

No ECS 1.75 (0. 61-5.07) 0.3
Age > 70 years 1.53 (0.51-4.58) 0.4
Male Gender 2.59 (0.58-11.61) 0.2

Table 2. Univariate hazard ratio for OS of different risk factors (n=43).

Figure 1. OS of patients with detected primary tumor compared to patients with true CUP. 

Figure 2. OS of patients with true CUP stratified by HR-HPV-positivity.
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possibly allows for the avoidance of adjuvant RT or even chemoradiation 
to mucosal surfaces depending on the margin status and pathological 
features of the PT. 

The question arises whether ipsilateral palatine and lingual 
tonsillectomy is sufficient or whether bilateral resection is warranted. 
According to a recent review a contralateral PT was detected in 6% 
of BOT and 15% in the contralateral palatine tonsillar specimen [43] 
comparable to previous reports [44-46]. 

A further important question is the morbidity of this approach and 
the exposure to potentially unnecessary surgery with associated risks 
of perioperative complications. According to the review by Fu et al 
[43] the overall complication rate of TORS/TLM was low (7%), but not 
zero. Moreover, a significant decline in multiple QOL domains such 
as speech, eating, aesthetics, and social disruption has been recently 
demonstrated up to 12 months after TORS [47]. 

Identification of the site of PT is important not only to define the 
optimal management of patients but also for their prognosis. In our 
cohort the patient group with a detected PT had a 5-year-OS and DSS 
of 87% and 87%, respectively compared to 51% and 58% in patients 
with CUP. Large retrospective reviews on patients with CUP reported 
5-year OS rates ranging from 43% to 56% [5,7,48-53]. In our cohort 
CUP patients demonstrated different characteristics known as bad 
prognosticators such as more HPV-negative lymph node metastases, a 
higher nodal stage, higher rate of ECS, and a trend to a larger number 
of patients with the risk factors smoking and alcohol consumption in 
comparison to patients with a detected primary tumor. But even in the 
HPV-positive subgroup patients with CUP had a worse oncological 
outcome compared to patients with a detected PT. Based on the rarity of 
the disease; only limited information is available on the prevalence, the 
demographics and the prognostic impact of HPV-positivity in CUP. In 
our cohort the prevalence of HPV-positivity in patients with CUP was 
with 30% clearly lower compared to 70% in patients with a detected PT 
but in line with the literature (18-40%) [54-57]. Only Keller et al. [58] 
reported with 74% (26/39) on a higher prevalence of p16 expression in 
lymph node metastases in patients with CUP. Besides the epidemiologic 
impact of HPV-positivity in OPSCC the HPV-status of a tumor also 
plays an important prognostic role. Various studies have reported an 
association between positive HPV-status and survival in primary RT 
[18-20,59,60] and surgically treated OPSCC patients [61-63]. In line 
with these findings HPV-positivity of lymph node metastases was an 
important positive prognostic factor not only in the entire cohort but 
also in the subgroup of patients with CUP. HPV-positive patients with 
CUP demonstrated significantly higher survival rates with a 5-year OS 
of 73% and a 5-year DSS of 73% compared to HPV-negative patients 
with CUP (5y OS 41% and DSS 53%). In the study by Compton et al 
[56] the 5-year OS and DSS was with 67% and 67% comparable to our 
results. In a recent report by Sivars et al. [54] the 5-year OS in HPV-
positive patients was with 80% even higher [54]. Keller et al. [58] 
reported on even more pronounced survival differences in p16 positive 
compared to p16 negative patients (5y OS 92% vs 30% and 5y DSS 92% 
vs 60%) [58]. Similar results were demonstrated by Jensen et al. [57], 
Schroeder et al. [27] and Axelsson et al. [64], whereas Tribius et al. [55] 
and Dixon et al. [65] did not find any survival difference. In contrast to 
some [1,2,27,66-68] but in line with other reports [54,56] nodal stage 
did not have an impact on survival in our cohort. In all but one study 
[68] demonstrating a prognostic role of the extent of nodal disease in 
CUP patients the HPV-status of the tumor had not been determined. 
In the report by Park et al. [68] HPV-positivity was only analysed by 
in situ-hybridization possibly leading to false-negative results. Other 

studies failed to demonstrate an association between nodal stage 
and prognosis in HPV-positive tumors [69]. Only in HPV-negative 
tumors overall TNM stage and nodal involvement were predictors of 
survival, whereas in HPV-positive disease these parameters lost their 
prognostic impact. These findings have been considered in the 8th edition 
of the UICC TNM classification of malignant tumors: For the first-time 
biomarkers such as HPV-positivity have been integrated in the staging 
system of head and neck tumors. When applying this system for patients 
with detected PT in the oropharynx and for patients with CUP advanced 
N-category and advanced UICC stages become negative prognosticators 
for OS. In DSS and subgroup analysis the survival differences were not 
statistically significant possibly due to the small patient cohort. 

Conclusion
Detection of HPV in cervical lymph node metastases can direct the 

identification of PT especially in the oropharynx in patients evaluated 
for suspected CUP. One third of lymph node metastases in patients 
with a CUP are HPV-positive associated with improved OS and DSS. 
In the 8th edition of the UICC TNM classification of malignant tumors 
HPV-positivity has been integrated in the staging of OPSCC and CUP. 
When applying this system, advanced N-category and advanced UICC 
stages are negative prognosticators for survival supporting the role for 
integration of biomarkes in staging systems.
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