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Abstract:  Survival of patients with head and neck squamous cell carcinoma (HNSCC) is dependent on many factors – stage of the disease, 
treatment regimen, operation technique etc. Many authors discuss on association of survival with various biomarkers as HPV infec-
tion, p53 mutation and polymorphism or p16 expression. The objective of our study was to analyze the survival of HNSCC patients in 
association with HPV infection and p53 polymorphism. Methods. 39 patients with primary diagnosed HNSCC were investigated. HPV 
DNA was detected using PCR with general primers MY09/11; p53 polymorphism was analyzed using single nucleotide polymorphism 
assay by PCR. Results. Of the 39 patients, 12 (30.8%) had detectable HPV. After p53 polymorphism analysis heterozygous Prol/Arg 
type was found in 34 cases (87.2%). Survival was higher in laryngeal cancer patients and in patients when tumour was classified as 
T1-2. Somewhat higher survival was in the HPV positive patients, however difference was not statistically significant (P = 0.7). Only 
significant factor influencing survival in our study group was site of primary tumour (P < 0.05). Conclusion. HNSCC patients’ survival 
in our study depend on primary tumour site; HPV infection and p53 SNP was not associated with better survival.
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1. Introduction
Worldwide incidence rates of head and neck squamous 
cell carcinoma (HNSCC) are still high with some differ-
ences in geographical distribution [1,2].  High incidence 
was reported in northern France, Hong Kong, the Indian 
sub-continent, Central and Eastern Europe, Spain, Ita-
ly, Brazil, and among US blacks [3]. Recent increases 
of oral and pharyngeal cancers have been reported in 
Eastern Europe and in Japan [4]. Main risk factors of 
HNSCC are tobacco and alcohol [5,6]. However, high 
risk type human papillomavirus infection is closely re-
lated with some cancers and HNSCC as well. Despite 
treatment advances over the past decades, the overall 
5-year survival rate in the Europe remains low - from 
25 to 45% for sites with fair (tongue, oral cavity, oro-
pharynx, and nasopharynx) and poor prognosis (hypo-
pharynx) [7]. Patient’s survival depends on many factors 
– stage of the disease, treatment regimen, operation 

technique etc.  The association between HNSCC sur-
vival, HPV infection and some molecular biomarkers 
– p53, p16INK4a has been suggested, but the results are 
contradictory [8]. The objective of our study was to ana-
lyze the survival of HNSCC patients in accordance to 
HPV positivity and p53 single nucleotide polymorphism 
(SNP).
 

2. Materials and methods
39 patients with a primary diagnosis of  head and neck 
cancer, from the previously conducted study, [9] were 
included in the analysis. Patients were recruited in the 
Institute of Oncology, Vilnius University (period from 
March to November of 2006). All participants were com-
prehensively informed about the tests, possible risks 
and advantages of the study, agreed to take part in this 
study and had to sign the informed agreement form. The 
protocol of the study, invitation and patients agreement 
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form were approved by Lithuanian bioethics committee 
of Ministry of Health (2006 02 23, No 7). 
 HPV DNA was detected using PCR; p53 SNP for 
proline (Prol) or arginine (Arg) allele at codon 72 of exon 
4 was analyzed using SNP assay by PCR.

2.1 HPV detection
DNA from fresh tumor cells was extracted using col-
umn method (SorpoCleanTM Genomic DNA Extracion 
Module, SORPO Diagnostics, Lithuania) according to 
the manufacturer protocol. The concentration of ex-
tracted DNA was measured before PCR.
 Polymerase chain reaction was carried out us-
ing the Ready to use Master Mix for consensus HPV 
detection (SORPO Diagnostics, Lithuania). The PCR 
Master Mix was designed to detect many of high, low 
and intermediate risk HPV (HPV 6, 11, 16, 18, 31, 33, 
35, 39, 40, 42, 45, 51, 52, 53, 54, 55, 56, 58, 59, 61, 
62, 64, 66, 67, 68, 70, 71, 72, 73, 82, IS39, CP8304, 
CP6108, MM4, MM7, MM8 etc.). In the composition of 
Master Mix the internal control for b globine gene was 
included. PCR was performed starting from the initial 
denaturation step at 95ºC for 7 min followed by 42 
cycles of denaturation step at 94ºC for 30 sec, primer 
annealing step at 50ºC for 30 sec and a chain elonga-
tion step at 72ºC for 30 sec. A final extension for 2 min 
at 72ºC was used. For HPV typing the Ready to use 
Master Mix for HPV 16 and 18 (SORPO Diagnostics, 
Lithuania) was used. The PCR protocol consisted from 
the initial denaturation step at 95ºC for 7 min followed 
by 35 cycles of denaturation step at 94ºC for 30 sec, 
primer annealing step at 56ºC for 45 sec and a chain 
elongation step at 72ºC for 45 sec. A final extension 
for 2 min at 72ºC was used. Positive (CaSki and HeLa 
cells) and negative (PCR mix without DNA) controls 
were used during all cycles of PCR.

2.2 P53 polymorphism detection
The p53 gene SNP at codon 72 resulting in the pres-
ence of Prol and/or Arg were detected with PCR fol-
lowed by MvnI enzymatic digestion (Roche, Germany) 
of the PCR product followed by restriction fragment 
analysis (RFLP). For p53 amplification these prim-
ers paires were used: sense oligonucleotide 5’-TT-
GCCGTCCCAAGCAATGGATGA-3’ antisense oligo-
nucleotide 5’TCTGGGAAGGGACAGAAGATGAC-3’. 
Target sequences were amplified in 50 µl reaction 
volume containing 20 mM Tris-HCl (pH 8.3), 100 mM 
KCl, 3 mM MgCl2, 0.002% gelatin, 0,4 mM dNTP mix, 
0.06 units Taq DNA Polymerase/µl (SIGMA, USA). 
The amplification was performed for 35 cycles with 
an annealing temperature of 60ºC. The PCR product 
was digested with MvnI (Roche, Germany) for 2 hour 

at 37ºC. The amplified fragment identifies two alleles: 
Prol – 199 bp and Arg  – 113 bp +86 bp.
 All amplified PCR products were analyzed by electro-
phoresis in 2% agarosis gel stained by ethidium bromide. 
After electrophoresis the stained products were analyzed 
in transiluminator (HEROLAB, German) using UV light. 
All results were photographed and documented.

2.3 Statistical analysis
The vital status of the study group was assessed as of 
September 1, 2009, by passive follow-up, using data 
from the population registry. It was found that 20 (33.9%) 
of the patients had died. Descriptive statistics were 
used to summarize study data. Survival was estimated 
by the Kaplan–Meier method. The statistical difference 
between the survival curves was determined using the 
log-rank test. P-value lower than 0.05 was considered 
statistically significant.

3. Results
39 patients with HNSCC were included in the survival anal-
ysis: there were 37 cases in men and 2 women. The mean 
age of patients was 60.8±10.0 years (median 60; range 
44-80 years). Women in the study group were younger 
than men - mean age 48.0±5.7 and 61.5±9.7 respectively.
 Clinical and molecular characteristics of tumours are 
presented in Table 1.

Table 1. Clinical and molecular characteristics of head and neck 
tumours (n = 39).

 

Variable No. of patients % of total
Primary site
Oropharynx 6 15.4
Lingua 9 23.1
Hypopharynx 6 15.4
Larynx 14 35.9
Other a 4 10.3
Tumor classification
T1-2 8 20.5
T3 20 51.3
T4 11 28.2
Lymph node classification
N0 21 53.8
N1-3 18 46.2
M status
M0 39 100.0
M1 0 -
HPV status
positive 12 30.8
negative 27 69.2
P53
Prol or Arg 5 12.8
Prol/Arg 34 87.2
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The most common sites of tumours were larynx (35.9%) 
and lingua (23.1), oroharynx and hypopharynx com-
posed 15.4%. A high proportion of analysed tumours 
were diagnosed at advanced stages - almost 80% of 
tumours were evaluated as T3 and T4. Of the 39 patients, 
12 (30.8%) had detectable HPV. After p53 SNP analysis 
heterozygous Prol/Arg was found in 34 cases (87.2%): 
in the remaining 5 cases (12.8%) homozygous Prol or 
Arg was found.
 The overall survival of HNCC patients was 76.9% 
(95% CI 60.3-87.3) and 43.6% (95% CI 27.9-58.3), re-
spectively, 1 year and 3 years after diagnosis.
 3 year survival rates by demographic and clinical 
characteristics of HNSCC patients are shown in Table 2. 
Survival was higher in laryngeal cancer patients and in 
patients when tumour was classified as T1-2. Only signifi-
cant factor influencing survival in our study group was 
site of primary tumour (P < 0.05). Somewhat higher sur-
vival was in the HPV positive patients, however differ-
ence was not statistically significant (P = 0.7) (Figure 1). 
There were no significant differences in survival accord-
ing p53 polymorphism, but higher survival was found in 
the group P/A - heterozygous (Figure 1). 

3. Results
Many authors show the association between HNSCC, 
HPV infection and other molecular biomarkers – p53, 
p16INK4a and others. HPV oncoproteins E6 and E7 in-
crease degradation of p53 and interfere with pRb func-
tion leading to upregulation of p16INK4a by loss of negative 
feedback control [8]. Few studies show better survival 
prognosis in HPV positive HNSCC patients [10-13], some 
of them analyze p53 importance in the head and neck car-
cinogenesis. However, the results are controversial: some 
studies showing p53 expression linked to decreased HNC 
survival [13-15] and others find no correlation [16-18]. Au-
thors conclude that TP53 wild type has been shown to 
be highly correlated with HPV infection in HNC whereas 
TP53 mutations are rare in infected tumors. 
 Regarding patients survival it was stated that infec-
tion with high risk HPV is associated with better progno-
sis of HNSCC patients [19,20]. However, regarding p53 

Table 2. Survival by demographic and clinical characteristics of 
HNSCC patients (n = 39).

 

Variable 3 year survival 
(95% CI) Log rank test

Gender
Male 43.2 (27.2 – 58.3) P = 0.7
Female 50.5 (0.6 – 91.0)
Age, years (median, 60 years)
≤ 60 44.4 (21.6 – 65.1) P = 0.8
> 60 42.9 (21.9 – 62.3)
Primary site
Oropharynx 16.7 (0.8 – 51.7) P = 0.02
Lingua 22.2 (3.4 – 83.3)
Hypopharynx 33.3 (4.6 – 67.6)
Larynx 64.3 (34.3 – 83.3)
Othera 75.0 (12.8 – 96.1)
Tumor classification
T1-2 75.0 (31.5 – 93.1) P = 0.09
T3 40.0 (19.3 – 60.1)
T4 27.3 (6.5 – 53.9)
Lymph node classification
N0 47.6 (25.7 – 66.7) P = 0.2
N1-3 38.9 (17.5 – 60.0)
HPV status
positive 50.5 (20.9 – 73.6) P = 0.7
negative 40.7 (22.5 – 58.2)
P53
Prol or Arg 40.0 (5.2 – 75.3) P = 0.8
Prol/Arg 44.1 (27.3 – 59.7)

b

Figure 1. Survival of HNSCC patients according HPV positivity and 
p53 SNP.

a Patients survival according HPV positivity.

b Patients survival according p53 SNP (P – homozygous for proline, 
 A – homozygous for arginine, P/A – heterozygous).

a
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analysis, some authors show that over expression of 
p53 is related to worse [21-23] or to better prognosis as 
well [24,25]. Gillison ML et al. [19] says that p53 mutation 
and HPV infection are independent factors in HNSCC 
carcinogenesis and prognosis. Smith EM et al. [15] eval-
uated differences in prognosis of HNSCC patients asso-
ciated with the joint assessment of HPV status and p53 
protein over expression. Their results show that evaluat-
ing multiple biomarkers give greater variation in clinical 
outcomes in comparison with assessing the individual 
biomarkers separately. Authors stated that patients with 
p53 negative/HPV-HR positive tumors had the highest 
survival and lowest recurrence rates whereas those 
with p53 positive/HPV negative tumors had significantly 
worse outcomes.

 On the other hand, not only TP53 mutations, but 
also single nucleotide polymorphism could impact the 
HNSCC carcinogenesis. In our small size study 3 year 
survival of HNSCC patients was significantly associated 
only with site of primary tumour (P< 0.05): it was higher 
in laryngeal cancer patients and also in patients when 
tumour was classified as T1-2. HPV infection and p53 
SNP didn’t show any significant impact to the survival of 
our patients probably due to small sample size.
 In summary, the findings of the authors should assist 
clinicians in the applying of treatment strategies based on 
the molecular markers of the tumor. However, these tests 
should be of low-cost, quick and easily performed. We, 
as all authors, agree that these findings need further as-
sessment in study with large numbers of HNSCC cases.

References

[1] Popescu CR, Bertesteanu SVG, Mirea D, Grigore R, 
Ionescu D, Popescu B. The epidemiology of 
hypopharynx and cervical esophagus cancer. J Med 
Life 2010;3(4): 396-401

[2] Zygogianni AG, Kyrgias G, Karakitsos P, Psyrri A, 
Kouvaris J, Kelekis N, Kouloulias V. Oral squamous 
cell cancer: early detection and the role of alcohol 
and smoking. Head Neck Oncol 2011;3:2

[3] Sankaranarayanan R, Masuyer E, Swaminathan 
R, Ferlay J, Whelan S. Head and neck cancer: a 
global perspective on epidemiology and prognosis. 
Anticancer Res 1998;18:4779-4786

[4] Franceschi S, Bidoli E, Herrero R, Munoz N. 
Comparison of cancers of the oral cavity and 
pharynx worldwide: etiological clues. Oral Oncol 
2000;36:106-115

[5] Garrote LF, Herrero R, Reyes RM, Vaccarella S, 
Anta JL, Ferbeye L, Muñoz N, Franceschi S. Risk 
factors for cancer of the oral cavity and oro-pharynx 
in Cuba. Br J Cancer 2001;85(1):46-54

[6] Castellsagué X, Quintana MJ, Martínez MC, Nieto A, 
Sánchez MJ, Juan A, Monner A, Carrera M, Agudo 
A, Quer M, Muñoz N, Herrero R, Franceschi S, 
Bosch FX. The role of type of tobacco and type 
of alcoholic beverage in oral carcinogenesis. Int J 
Cancer 2004;108(5):741-749

[7] Sant M, Aareleid T, Berrino F, Bielska Lasota M, 
Carli  M, Faivre J, Grosclaude P, Hédelin G, Matsuda 
T, Møller H, Möller T, Verdecchia A, Capocaccia R, 
Gatta G, Micheli A, Santaquilani M, Roazzi P, Lisi D. 
EUROCARE Working Group.EUROCARE-3: survival 
of cancer patients diagnosed 1990-94--results and 
commentary. Ann Oncol 2003;14 (Suppl 5):v61-118

[8] Smith EM, Rubenstein LM, Hoffman H, Haugen TH, 
Turek LP. Human papillomavirus, p16 and p53 
expression associated with survival of head and 
neck cancer. Infect Agent Cancer 2010;5:4

[9] Gudleviciene Z, Smailyte G, Pikelis A, Mickonas A. 
Prevalence of Human papillomavirus and other risk 
factors in Lithuanian head and neck cancer patients. 
Oncology 2009;76:205-208

[10] Bova RJ, Quinn DI, Nankervis JS, Cole IE, 
Sheridan BF, Jensen MJ, Morgan GJ, Hughes 
CJ, Sutherland RL. Cyclin D1 and p16INK4A 
expression predict reduced survival in carcinoma of 
the anterior tongue. Clin Cancer Res 1999;5:2810-
2819

[11] Ritchie JM, Smith EM, Summersgill KF, Hoffman  T, 
Wang D, Klussmann JP, Turek LP, Haugen TH. 
Human papillomavirus infection as a prognostic 
factor in carcinomas of the oral cavity and 
oropharynx. Int J Cancer 2003;104:336-344

[12] Klussmann JP, Gultekin E, Weissenborn SJ, 
Wieland U, Dries V, Dienes HP, Eckel HE, Pfister 
HJ, Fuchs PG. Expression of p16 protein identifies 
a distinct entity of tonsillar carcinomas associated 
with human papillomavirus. Am J Pathol 
2003;162:747-753

[13] Smith EM, Wang D, Kim Y, Rubenstein LM, Lee JH, 
Haugen TH, Turek LP. p16(INK4a) expression, 
human papillomavirus, and survival in head and 
neck cancer. Oral Oncol 2008;44:133-142

[14] Geisler SA, Olshan AF, Weissler MC, Cai J, 
Funkhouser WK, Smith J, Vick K. p16 and p53 
Protein expression as prognostic indicators of 
survival and disease recurrence from head and 
neck cancer. Clin Cancer Res 2002;8:3445-3453

352



Z. Gudleviciene, G. Smailyte

[15] Smith EM, Wang D, Rubenstein LM, WA Morris, 
Turek LP, Haugen TH. Association between p53 
and human papillomavirus in head and neck 
cancer curvival. Cancer Epidemiol Biomark Prev 
2008;17:421-427

[16] Brennan JA, Mao L, Hruban RH, Boyle JO, 
Eby YJ, Koch WM, Goodman SN, Sidransky D. 
Molecular assessment of histopathological staging 
in squamous-cell carcinoma of the head and neck. 
N Engl J Med 1995;332:429-435

[17] Olshan AF, Weissler MC, Pei H, Conway K, 
Anderson S, Fried DB, Yarbrough WG. Alterations 
of the p16 gene in head and neck cancer: 
frequency and association with p53, PRAD-1 and 
HPV. Oncogene 1997;14:811-818

[18] Sisk EA, Soltys SG, Zhu S, Fisher SG, Carey TE, 
Bradford CR. Human papillomavirus and p53 
mutational status as prognostic factors in head and 
neck carcinoma. Head Neck 2002;24:841-849

[19] Gillison ML, Koch WM, Capone RB, et al. 
Evidence for a causal association between human 
papillomavirus and a subset of head and neck 
cancers. J Natl Cancer Inst 2000;92:709-720

[20] Kreimer AR, Clifford GM, Boyle P, Franceschi S. 
Human papillomavirus types in head and neck 
squamous cell carcinomas worldwide: a systematic 
review. Cancer Epidemiol Biomarkers Prev 
2005;14:467-475

[21] Geisler SA, Olshan AF, Weissler MC, et al. P16 and 
p53 protein expression as prognostic indicators of 
survival and disease recurrence from head and 
neck cancer. Clin Cancer Res 2002;8:3445-3453

[22] Shin DM, Lee JS, Lippman SM, et al. p53 
expressions: predicting recurrence and second 
primary tumors in head and neck squamous cell 
carcinoma. J Natl Cancer Inst 1996;88:519-529

[23] Couture C, Raybaud-Diogene H, Tetu B, et al. p53 
and Ki-67 as markers of radioresistance in head 
and neck carcinoma. Cancer 2002;94:713-722

[24] Taylor D, Koch WM, Zahurak M, Shah K, 
Sidransky D, Westra WH. Immunohistochemical 
detection of p53 protein accumulation in head and 
neck cancer: correlation with p53 gene alterations. 
Hum Pathol 1999;30:1221-1225

[25] Riethdorf S, Friedrich RE, Ostwald C, et al. p53 
gene mutations and HPV infection in primary 
head and neck squamous cell carcinomas do not 
correlate with overall survival: a long-term follow-
up study. J Oral Pathol Med 1997;26:315-321

353




