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Abstract
Background: Survival of patients with oral squamous cell carcinoma (OSCC) is generally low, with the likelihood 
of locoregional recurrence or disease progression (LR/DP). Knowledge of prognostic factors for survival is key 
to achieving an understanding and increased survival. The present study aimed to identify prognostic factors for 
patients with OSCC, especially the presence of DNA from human papillomavirus (HPV).
Material and Methods: Retrospective cohort study including 119 patients with OSCC treated at the National 
Cancer Institute in Mexico City (2009-2013). Clinical information was obtained from patient records including 
LR/DP. Formalin-fixed, paraffin-embedded tissues were obtained and used for detecting DNA from different 
types of HPV. Potential prognostic factors for Overall Survival (OS) were analyzed using the Cox proportional 
hazards model.
Results: After model adjustment, factors associated with longer OS were a pre-treatment platelet count above 
400,000/mm3 (HR=0.09, p=0.026) and response to primary treatment (HR=0.26, p=0.001). HPV DNA was pres-
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Introduction
In the last two decades, an increased incidence of oro-
pharynx squamous cell carcinoma (OPSCC) and, more 
recently, oral squamous cell carcinoma (OSCC) has 
been observed (1). As a result, health systems need to 
allocate more resources to provide specialized care (2). 
This situation is aggravated by late diagnosis, with a 
low probability of response to treatment (3), increased 
likelihood of locoregional recurrence/disease progres-
sion (LR/DP), and lower overall survival (OS) (4). Spe-
cifically, in the OSCC, LR/DP occurs in up to 50% of 
patients (5,6).
The prognosis of patients with OSCC is associated with 
the clinical stage, the oncological treatment, and some 
clinical and pathologic characteristics. All of the above 
provide valuable information that guide treatment (7-
9). It is well known that human papillomavirus (HPV) 
infection in OPSCC is associated with a better progno-
sis than that observed among carcinomas attributable to 
tobacco and alcohol; however, in OSCC, the importance 
of HPV infection is less clear, and the information is 
even contradictory (10,11).
A significant group of patients with OSCC will not be 
free of the disease or will recur after completing the 
planned treatment. If recurrence occurs, treatment is 
even more difficult because of the therapeutic limita-
tions of the previous treatment, surgical sequelae, and 
the late toxicity of chemotherapy and radiotherapy (5).
Given the better oncologic outcomes in HPV-positive 
OPSCC patients, de-escalation of treatment has been 
proposed to reduce toxicity (12). However, the prog-
nostic significance of HPV-positivity in OSCC tumors 
is less clear. Therefore, we performed a retrospective 
cohort study to identify prognostic factors in OSCC, fo-
cusing on the importance of HPV DNA among patients 
with LR/DP.

Material and Methods 
- Population and setting
Patients with a diagnosis of non-metastatic OSCC, in-
cluding (C00.5, C02.3, C03.9, C04.9, C05.0, C06.0, and 
C06.2) of the International Classification of Diseases 
(ICD-10) were included. All patients were admitted 

at INCan (Mexico City, MEXICO) between February 
2009 and December 2013. Data available until Decem-
ber 2016 was collected and analysis performed between 
August 2018 and December 2020.
- Variables and Outcomes
Relevant information was obtained from the patient's 
clinical records, specimens, and histopathological re-
cords, including age, sex, smoking, alcohol consump-
tion, absolute lymphocyte count (103/mm3), and platelets 
count before treatment. The clinical stage was defined 
according to the American Joint Committee on Cancer 
(AJCC), 7th edition. Moreover, patients were grouped 
as an early disease (I and II), or advanced disease (III 
and IVa).
- Treatment
Patients were treated according to institutional proto-
cols, which include surgery (S) as first choice, or initial 
radiotherapy (RT), for patients with early disease. Sur-
gery plus radiotherapy (S+RT) or chemoradiotherapy 
(S+CRT) according to the risk of recurrence for patients 
with moderately advanced disease (resectable), or in-
duction chemotherapy followed by chemoradiotherapy 
(iCT+CRT), or exclusively concomitant chemoradio-
therapy (CRT) for patients who were resectable but re-
fused surgery, or for those unresectable.
In the case of LR/DP, rescue surgery with curative in-
tent was considered, but if this was not feasible due to 
the extent of the disease or the patient's conditions, pal-
liative treatment was provided.
- Response to treatment and follow-up
The follow-up time of the cohort was seven years. Re-
sponse to treatment was evaluated from six to eight 
weeks after completion of surgery or radiotherapy. 
Patients that received concomitant CRT were evalu-
ated twelve weeks after completion of treatment. The 
evaluation was done with magnetic resonance imaging 
(MRI), or PET-CT with 18-FDG and under the RECIST 
criteria version 1.1. Patients were grouped for treatment 
response as responders (complete or partial response) or 
non-responders (disease progression).
Patients with therapeutic failure were those with LR/
DP. During follow-up, patients with LR/DP included 
those who were never disease-free or recurred. Time to 

ent in 23 (19.3%) of the patients and importantly, type 16 found in 19 of them. Although survival of HPV-positive 
patients was longer, difference was not significant. However, among patients with LR/DP, HPV positivity was signifi-
cantly associated with increased survival (HR=0.23, p=0.034). Importantly, survival was significantly different for 
HPV-positive patients with LR/DP > 6 months (HR=0.20, p=0.002), had higher absolute lymphocyte count at start 
of treatment (HR=0.50, p=0.028) or had local rescue treatment (HR=0.24, p=0.019).
Conclusions: Although HPV positivity was not associated with a longer OS of OSCC patients, a better prognosis was 
significantly associated with HPV positivity and recurring or progressing disease, particularly with HPV type 16.

Key words: HPV, human papillomavirus, HPV-16, oral squamous cell carcinoma, oral cancer, survival, locoregional 
recurrence, disease progression.
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test were used for categorical variables and Student t-
test or Mann-Whitney U test for continuous variables, 
as appropriate.
Potential prognostic factors in patients with OSCC were 
analyzed by bivariate analysis to develop an OS model; 
the association was estimated by Cox proportional haz-
ard model analysis, using a hazard ratio (HR) and 95% 
confidence intervals (CI). Proportionality over time and 
collinearity between covariates were calculated.
Cox’s model for regression of proportional risk was ap-
plied to evaluate the variables’ independent prognostic 
value for OS. A sub-analysis was performed to iden-
tify prognostic factors among patients with LR/DP, 
using a stratified model for OS. Unadjusted survival 
curves were obtained using the Kaplan-Meier method 
and compared with the Wilcoxon test. All data analyses 
were performed with Stata v.12 (StataCorp, College Sta-
tion, Texas). A critical value of p<0.05 was considered 
significant.

Results
- Patients
Of 176 incident cases with OSCC, 119 patients (51 males 
and 68 females) had complete information and paraf-
fine blocks available for analysis. (Fig. 1). The mean 
age at diagnosis was 61.4 ± 14.2 years (25 to 94 years). 
Fifty-four (45.4%) patients were in stages I or II, and 65 
(54.6%) in stages III or IVa, respectively. Demographic, 
clinical, and laboratory variables are shown in Table 1.

LR/DP was grouped into > six months or ≤ six months 
after completion of planned treatment until the end of 
the cohort.
OS was calculated from the date of diagnosis to death, 
or to the date of the last follow-up visit.
- Detection of HPV DNA and typing
For DNA extraction, ten μm thick sections were 
trimmed from the formalin-fixed paraffin tissue (FFPE) 
selected from each patient and corresponding biopsy at 
the time of diagnosis or surgery and collected in a mi-
crotube. DNA was isolated from this tissue using the 
QIAamp® DNA FFPE Tissue Kit (QIAGEN, Hilden, 
Germany) following the manufacturer ś protocol (13).
DNA sample concentration was estimated by spectro-
photometry on a Nano Photometer 1000V3 (Thermo 
Fisher Scientific, Massachusetts, USA). HPV DNA was 
detected using INNO-LiPA HPV Genotyping Extra II 
Amp kit (INNO-LiPA) (Innogenetics, Belgium) (14), 
with 500 ng of DNA using the Auto-LiPA 48. The posi-
tive control was the kit’s HPV-6 DNA. Wistar rat kid-
ney DNA served as the negative control to ensure that 
there was no cross contamination.
- Statistical analyses
To summarize the results, the HPV status, clinical and 
pathologic characteristics were described using means 
and standard deviations or medians, and interquartile 
ranges as appropriate. Categorical variables were de-
scribed by absolute numbers and proportions. For the 
bivariate analysis, the chi-square test or Fisher exact 

Fig. 1: Diagram of patients with OSCC.
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Variables All patients 
(n=119)

HPV-positive 
(n=23, 19.3%)

HPV-negative 
(n=96, 80.7%) p-valuea

Gender    
0.140dMale 51 (42.9) 13 (56.5) 38 (39.6)

Female 68 (57.1) 10 (43.5) 58 (60.4)
Age (years)b 61.4±14.2  55.1±15.8  63.0±13.5 0.017e

Site    

0.391f

Mucosa of lip 20 (16.8) 3 (13.0) 17 (17.7)
Cheek mucosa 6 ( 5.0) 0 ( 0.0) 6 ( 6.2)
Gum 25 (21.0) 3 (13.0) 22 (22.9)
Tongue 46 (38.7) 10 (43.5) 36 (37.5)
Floor of mouth 5 ( 4.2) 1 ( 4.4) 4 ( 4.2)
Hard palate 9 ( 7.6) 4 (17.4) 5 ( 5.2)
Retromolar area 8 ( 6.7) 2 ( 8.7) 6 ( 6.2)
Alcohol n=92  n=19  n=73

0.375f
Never 44 (47.8) 11 (57.9) 33 (45.2)
Past 20 (21.7) 2 (10.5) 18 (24.7)
Current 28 (30.4) 6 (31.6) 22 (30.1)
Smoking status n=97  n=19 n=78

0.739f
Never 54 (55.7) 12 (63.2) 42 (53.8)
Past 22 (22.7) 3 (15.8) 19 (24.4)
Current 21 (21.6) 4 (21.0) 17 (21.8)
Lymphocytesc 2.1 (1.5, 2.6)  1.8 (1.3,2.2) 2.1(1.6,2.7) 0.085g

Platelets (103/μl) n=114  n=21 n=93
0.672f130-400 103 (90.4) 19 (90.5) 84 (90.3)

401-638 11 ( 9.6) 2 ( 9.5) 9 ( 9.7)
Stage    

0.154f

I 20 (16.8) 4 (17.4) 16 (16.7)
II 34 (28.6) 4 (17.4) 30 (31.2)
III 26 (21.8) 3 (13.0) 23 (24.0)
IVa 39 (32.8) 12 (52.2) 27 (28.1) 
Treatment    

0.011f

S 47 (39.5) 3 (13.0) 44 (45.8)
RT 14 (11.8) 5 (21.7) 9 ( 9.4)
iCT+ CRT 22 (18.5) 7 (30.4) 15 (15.6)
Surgery+RT or 
CRT 36 (30.2) 8 (34.8) 28 (29.2) 

Clinical Response n=105  n=19  n=86
 0.465fYes 26 (24.8) 4 (21.0) 22 (25.6)

No 79 (75.2) 15 (79.0) 64 (74.4)
Time to LR/DP n=52  n=10 n=42

0.814f≤ six months 33 (63.5) 8 (80.0) 25 (59.5)
> six months 19 (36.5) 2 (20.0) 17 (40.5)
Local treatment h n=52  n=10 n=42

0.604 fNo 37 (40.2) 7 (43.7) 30 (39.5)
Yes 15 (16.3) 3 (18.7) 12 (15.8)

a P-values obtained comparing HPV-positive and HPV-negative groups; b Mean ± standard deviation; c median, inter-
quartile range IR (25%, 75%); d Chi-square test; e Student t test; f Fisher’s exact test; g Mann-Whitney U test, h Rescue 
treatment.

Table 1: Demographic, clinical characteristics, and laboratory tests of OSCC patients.
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- Frequency of HPV DNA
Of 119 tumor samples, 23 were positive for HPV DNA 
(19.3%). While the majority (n=22) contained at least 
one high-risk type (18.5%), only one sample was posi-
tive for low-risk type (HPV-44, 0.8%). The HPV types 
detected were: 6, 11, 16, 18, 44, 52, 58 and 66.
As expected, the most prevalent type was HPV-16 (16%), 
found in 19 samples and the only high-risk type in 14 
of them. Only two other tumors were positive for one 
high-risk type (HPV-18 and 58). Among six tumors with 
more than one viral type, HPV-16 was present in five of 
them: HPV-6; 18; 66; 18 and 66; 11, 52 and 66, while 
HPV-18 presented coinfection with HPV-11. In the ten 
patients with LR/DP, nine (90%) had HR-HPV DNA.
HPV positivity was associated with younger age 
(p=0.017). Thirteen (56.5%) of 23 HPV-positive sam-
ples were from men (p=0.140).
- Treatment, and clinical course
Among the 54 patients with early disease (stage I and 
II), 29 (24.4%) were treated with surgery exclusively, 
8 (6. 7%) with radiotherapy (RT) exclusively, and 17 
(14.3%) required combined treatment: 14 were with sur-
gery plus radiotherapy, or chemoradiotherapy (S+RT 
or CRT) indicated by positive margins not amenable 
to extension or some metastatic node with capsular 
rupture, and three, were treated with induction chemo-
therapy followed by concomitant chemoradiotherapy 
(iCT+CRT), because they declined surgery because of 
unacceptable sequelae.
Among the 65 patients with advanced clinical stages (III 
and IVa), 18 (15.1%) were treated with surgery alone and 6 
(5%), only with RT, as they were not suitable for multimod-
al treatment; 41 (34.4%) received combined treatment, of 
these, 19 with iCT+ CRT, and 22 with S+ RT or CRT.
Out of 119 patients analyzed, 52 (43.7%) developed LR/
DP, and of these, ten were HPV-positive.

- Survival analysis
The median follow-up was 2.17 years with a range of 
1.5 months to 7 years, 35 (29.4%) patients died of the 
disease. The median follow-up to LR/DP was 1.9 years 
with a range between 2 months to 5.6 years.
There were no differences in follow-up between HPV-
positive and HPV-negative patients (2.05 and 2.23 years 
respectively, p=0.56). However, when analyzing OS 
among patients who developed LR/DP, HPV-positive 
patients had a median survival of 2.13 years, compared 
with only 1.47 years among HPV-negative patients 
(p=0.26) (Fig. 2).
In the model adjusted for OS, advanced clinical stage 
(HR=2.75, 95% CI: 1.20-6.27, p=0.016), primary treat-
ment with RT (HR=4.52, 95% CI: 1.18-17.3, p=0.027), 
or iCT+RT or CRT (HR=4.04, 95% CI: 1.40-11.6, 
p=0.010), were independent prognostic factors associ-
ated with poorer survival, while elevated platelet count 
(HR=0.09, 95% CI: 0.01-0.75, p=0.026) and response 
to primary treatment (HR=0.26, 95% CI: 0.12-0.58, 
p=0.001) were associated with longer survival (Table 2).
In the adjusted model for patients with LR/DP (n=52), 
the presence of HPV in the tumour tissue (HR=0.23, 
95% CI: 0.62-0.89, p=0.034); time to LR/DP >six 
months (HR=0.20 95% CI: 0.07-0.56, p=0.002); high 
absolute lymphocyte count (HR=0.50, 95% CI: 0.27-
0.92, p=0.028) and local treatment as a rescue treatment 
(HR=0.24, 95% CI: 0.07-0.79, p=0.019) were independent 
prognostic factors associated to longer survival (Table 3).
Regarding the analysis of the OS by DNA from HPV 
and by clinical stage, statistically significant differences 
were found. The median OS in years for patients with 
HPV-positive tumors was 2.55 in early stages and 2.05 
in advanced stages (p=0.61) while among patients with 
HPV-negative tumors, it was 2.37 and 1.90 respectively 
(p=0.024) (Fig. 3).

Fig. 2: A) Overall survival illustrated with Kaplan-Meier curve stratified by HPV status. The median OS was 2.05 years for HPV-pos-
itive and 2.23 years for HPV-negative patients (p=0.56); B) Overall survival in patients with LR/DP and stratified by HPV status illus-
trated with Kaplan-Meier curve. HPV-positive patients had a median of 2.13 years and 1.47 years for HPV-negative patients (p=0.26).
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Variables
 Univariate Multivariable

HR (95% CI) p-value HR (95% CI) p-value

Overall survival 

HPV status
Negative 1    
Positive 1.32 (0.49-2.59) 0.768 0.38 (0.12-1.20) 0.101

Age  1.00 (0.98-1.03) 0.493 0.98 (0.95-1.02) 0.531

Clinical stage
I and II 1    

III and IVa 2.24 (1.09-4.58) 0.027 2.75 (1.20-6.27) 0.016

Treatment

S 1    
RT 2.31 (0.84-6.37) 0.104 4.52 (1.18-17.3) 0.027

iCT+ CRT 3.27 (1.38-7.75) 0.007 4.04 (1.40-11.6) 0.010
Surgery+RT or CRT 0.98 (0.38-2.50) 0.975 1.13 (0.41-3.14) 0.803

 Platelets (103/
μl)

130-400 1    
≥401 0.59 (0.14-2.47) 0.471 0.09 (0.01-0.75) 0.026

Response
No 1    
Yes 0.26 (0.12-0.55) 0.0001 0.26 (0.12-0.58) 0.001

HR, hazard ratio; CI, confidence interval; S, surgery; RT, radiotherapy; CRT chemoradiotherapy; iCT, induction chemotherapy.

Variables
Univariate Multivariable

HR (95% CI) p-value HR (95% CI) p-value
Overall survival 

HPV status
Negative 1    
Positive 0.55 (0.19-1.59) 0.272 0.23 (0.62-0.89) 0.034

Time to LR/DP
≤ six months 1    
> six months 0.36 (0.15-0.85) 0.020 0.20 (0.07-0.56) 0.002

Absolute lymphocytes  0.85 (0.53-1.36)  0.515 0.50 (0.27-0.92)  0.028

Local treat-
ment a

No 1    
Yes 0.34 (0.13-0.91) 0.032 0.24 (0.07-0.79) 0.019

Stage

I 1    
II 1.07 (0.25-4.55) 0.917 0.66 (0.12-3.52) 0.631
III 1.18 (0.30-4.62) 0.809 0.42 (0.07-2.35) 0.327
IVa 1.70 (0.46-6.30) 0.425  1.02 (0.18-5.79) 0.975

Treatment

S 1    
Rt 0.96 (0.27-3.34) 0.952 0.60 (0.13-2.80) 0.520

iCT+ CRT 2.20 (0.83-5.84) 0.113 1.27 (0.38-4.17) 0.692
S+RT or CRT 1.25 (0.45-3.50) 0.659 1.10 (0.29-4.15) 0.885

HR, hazard ratio; CI, confidence interval; S, surgery; RT, radiotherapy; CRT chemoradiotherapy; iCT, induction chemothera-
py; a Rescue treatment.

Table 3: Crude and adjusted HR for overall survival of patients with LR/DP.

Table 2: Crude and adjusted HR for overall survival of OSCC patients.
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Discussion
Currently, the clinical and prognostic importance of 
HPV in OSCC is still contradictory, in part due to pos-
sible degradation of DNA when detecting HPV DNA 
from FFPE tissue. Importantly, our analysis showed a 
significant increased survival of patients with LR/DP 
who were positive for HPV DNA.
Despite therapeutic efforts, approximately 30-50% of 
patients with OSCC will never be disease-free or will 
develop a recurrence (5,6). In a sub-analysis among cas-
es with LR/DP, 52 patients (43.7%) experienced LR/DP 
with a mean age of 61 years, similar to the 38% reported 
in a group of patients from Zurich with a mean age of 
62 years; likewise, two-thirds of patients with LR/DP 
occurred in the first two years (15).
Sub-analysis to identify prognostic factors among pa-
tients with LR/DP showed four factors associated with 
more prolonged survival: the presence of HPV in tu-
mor tissue, a higher absolute lymphocyte count before 
treatment, rescue treatment, and a time to LR/DP > six 
months after completion of primary treatment. Despite 
these findings and the increasing diagnosis of HPV-
positive associated tumors, the search for HPV is not 
routinely performed in many settings with limited re-
sources, and the prevalence of HPV in OSCC patients 
may be underestimated.
Although several factors could influence the estimation 
of HPV frequency in patients with OSCC (type of speci-
men and method used), the prevalence of HPV in our 

cohort (19.3%) is similar to that previously reported in 
a meta-analysis (11). Detection of HPV-DNA was per-
formed with INNO-LiPA, a test used in epidemiologi-
cal studies and vaccination trials (16,17), ideal for FFPE 
samples due to higher sensitivity and capacity to detect 
HPV even in degraded samples.
Although transcription of HPV genes in OPSCC has 
been recently studied, there is no consensus on the 
methodology to be used in the OSCC (18,19). In our 
study, 22 out of 23 samples that were positive for HPV 
contained at least one high-risk type (19 with type 16), 
suggesting its role in tumorigenesis.
Our study showed that HPV status is a prognostic fac-
tor for survival of patients with LR/DP; similar to that 
already reported by OSCC (20) and in the OPSCC (21). 
We support the conclusion that HPV status is relevant 
for a favorable prognostic of OSCC patients with LR/DP.
In our study, a higher absolute lymphocyte count was 
associated with a higher OS in patients with LR/DP in 
OSCC; although more information is needed, this could 
reflect a better host-mediated antitumor response. A low 
absolute lymphocyte count has been associated with 
poor survival in several types of cancer (22).
Recently it has been described in HPV-negative OP-
SCC patients that the lymphocyte count could remain 
low for up to one year, and dysregulation in its count 
after treatment was associated with worse overall and 
recurrence-free survival. In patients with OSCC abso-
lute lymphocyte counts and its kinetics in different time 

Fig. 3: Overall survival by clinical stage illustrated with Kaplan-Meier curve stratified by HPV status. HPV-positive patients 
had a median of 2.55 years in early stages and 2.05 years in the advanced stage (p=0.61), while among patients with HPV-
negative tumors, it was 2.37 and 1.90 respectively (p=0.024).
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points could serve as a useful biomarker for clinical out-
comes in patients with OSCC (23).
In the model adjusted for OS, platelet count was an 
independent factor (p=0.010). Values above 400,000 
platelets/mm3 were associated with a better prognosis, 
consistent with a previous report (8). Although there is 
lacking information on the role of platelets and immu-
nity for HPV infection, pathophysiological mechanisms 
involving platelet responses have been reported in in-
fections such as HIV, dengue, and influenza pneumo-
nia (24), and this finding warrants further investigation 
(25). Therefore, our results suggest paying more atten-
tion to baseline blood count data, as it may predict the 
clinical outcome of OSCC patients about OS.
The prognosis for patients not amenable to local rescue 
treatment with curative intent due to unresectable dis-
ease is very daunting. In our study, the median survival 
of patients who received palliative treatment (n=37) was 
only 4.8 months, compared to 11 months in patients 
who received local rescue treatment. It is well known 
that patients who are candidates for local rescue therapy 
have a better prognosis. This suggests that the response 
to radiotherapy or chemotherapy in OSCC is not as 
good as that observed in OPSCC. A timely diagnosis 
of LR/DP may increase the possibility of local rescue 
treatment (26).
Historically, OSCC has been more frequent in men 
and has been associated with higher alcohol and tobac-
co consumption. In this cohort, 57% of patients were 
women, and only 21% and 30% reported smoking or 
drinking, respectively. These results are consistent with 
increasing trend of OSCC among women, as observed 
in Mexico (27). In this series, nor smoking or alcohol 
consumption were associated with survival, similar to a 
study from Portugal (28).
It is particularly relevant to consider whether the pres-
ence of HPV could be an important factor explaining 
younger age in OSCC and not exclusively for OPSCC. 
In our study, HPV-positive patients were eight years 
younger than HPV-negative patients (p=0.017) con-
sistent, with studies where the average age difference 
ranges from 4 to 10 years (29).
This study has limitations due to its retrospective na-
ture. The collection of data from clinical records in-
creases the risk of memory and social desirability bi-
ases, especially for smoking and alcoholism, with the 
possible loss of information. Also, some data from 
clinical records can be lost, not to mention the variabil-
ity between clinicians and patients´ preferences when 
choosing treatment.
The median follow-up of patients was 2.17 years, with 
51.4% of patients deceased during the first year. In our 
cohort, as in other studies, the precise date of treatment 
response was not possible to estimate, but it is indirectly 
estimated by the date of LR/DP. Also, although we did 

not determine transcriptional activity, recent information 
support the claim that HPV is not biologically active in 
most OSCC cases (18) the presence of  DNA from specific 
types of HPV has prognostic significance in our study.
Despite some limitations, our study has several 
strengths; i) only included incident cases, ii) dates of 
LR/DP were corroborated, and iii) presence of DNA 
from both low and high-risk HPVs was determined. In 
addition, we identified coinfections with different types 
HPV, which may provide additional information on the 
epidemiology of HPV-positive tumors. Future studies 
should include more cases to determine if identification 
of HPV types has any value and could include detec-
tion of viral activity to assess if it has some role on the 
prognosis of patients.

Conclusions
HPV positivity is not associated with longer OS in pa-
tients with OSCC, but when LR/DP occurs, patients 
with HPV-positive tumors have a better prognosis. In 
these patients, significant factors for increased OS were 
the presence of HPV in the tumor tissue, a high absolute 
lymphocyte count, time to LR/DP > six months, and 
local treatment with rescue therapy. Identification of 
these prognostic factors may improve clinical surveil-
lance and treatment of patients with LR/DP.
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