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moking-Induced SLPI
xpression Hinders HPV
fections Also in Squamous Cell
arcinomas of the Vulva
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Abstract
In HNSCC, protein- and mRNA-expression of the antileukoproteinase SLPI are significantly inverse correlated with
HPV-infection suggesting that elevated expression of SLPI protects against HPV-infections. Moreover, SLPI-
expression is up-regulated in HNSCC-patients reporting a smoking habit. Here, we investigate the described
correlation in other HPV-driven cancers, namely vulvar squamous cell carcinoma (VSCC). FFPE samples of 99
VSCC were analyzed by PCR for HPV-DNA-expression and by RT-qPCR for SLPI-mRNA-expression. Of 99 VSCC 10
(10.1%) are HPV-positive; 9 were HPV16; 1 HPV18; all were E6/E7 mRNA-positive. 33 of the 99 patients (33.3%)
reported a smoking habit; 7 (21.1%) of these were HPV-positive. Of 66 (66.7%) non-smokers 3 (4.5%) were HPV-
positive. SLPI-expression was 4.0-fold lower in HPV-positive than HPV-negative patients. Smoking resulted in 2.3-fold
higher SLPI expression. The data presented here indicate that SLPI plays a pivotal role in HPV-infection not only in
HNSCC but also in VSCC and possibly also in other HPV-driven cancers. This however, needs to be analyzed in future
studies. Furthermore these data lead to the hypothesis that the smoking induced SLPI-increase is systemic rather than
local, as assumed based on the HNSCC data.
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troduction
fection of the mucosa of the anogenital and upper aerodigestive
act with human papillomaviruses (HPV) induces carcinogenesis [1].
the upper aerodigestive tract, a significant proportion of squamous
ll carcinomas (SCC) of the oropharynx, specifically of the tonsils
–4], and in the anogenital region SCC of the cervix uteri, vulva,
nis, and specifically in HIV-infected men of the anus are caused by
PV-interaction [5]. While SCC of the cervix uteri show HPV-
evalence rates of nearly 100%, in SCC of the tonsils (TSCC) and
e vulva (VSCC) the prevalence rate shows a higher divergence
mely 20% to 60% HPV-positive cases. This might in part be due
differences depending on the geographical region the study
pulation lives in [2,6]. Moreover, for VSCC it is well established
at there are two distinguishable entities: HPV-associated carcino-
nesis in rather younger patients and carcinogenesis in elderly
tients with other causative agents than HPV-infection and
nsecutively low HPV-prevalence [7]. In the upper aerodigestive
act, HPV-negative SCC can most likely be attributed to the
rcinogenic ingredients of alcohol and tobacco smoke [8]. Recent
ta support the notion that a majority of smokers suffers from HPV-
gative and a majority of non-smokers from HPV-positive cancers.
oking does, however, not only influence carcinogenic pathways,

http://crossmark.crossref.org/dialog/?doi=10.1016/j.tranon.2018.09.004&domain=pdf
http://creativecommons.org/licenses/by-nc-nd/4.0/
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t impacts patients' survival negatively, jeopardizing for instance the
tablished positive effect of HPV-infections on overall (OS) and
ogression free survival (PFS) in cancers of the upper aerodigestive
act [9]. Until only recently, there have been no suggestions how
oking might interfere with the susceptibility of HPV infections in
C of the head and neck (HNSCC). Intriguingly, significant data

om own studies of various study populations [10–13] were
pported by in vitro studies using cervix SCC cell lines [14] and
ken together led to the following hypothesis: Smoking induces
evated protein- and mRNA-expression of a protective protein in
ucosal surfaces, namely the antileukoproteinase secretory leucocyte
otease inhibitor (SLPI). SLPI binds to the membrane bound
ceptor Annexin A2 (AnxA2). HPV itself, however, can also bind to
nxA2. Thus, it can be assumed that smoking induced elevated SLPI
pression leads to quantitatively proportional more binding of SLPI
AnxA2, consequently blocking the latter for HPV-binding. Since
en in smokers the cellular milieu most likely is not fully saturated by
PI, this model does allow for the explanation why smokers develop
PV-negative and non-smokers HPV-positive SCC, yet, does not
clude the coincidence of HPV-infection and a positive smoking
story and vice versa. The proportion of HPV-positive smokers
ight be more pronounced in populations with higher proportions of
okers as is seen in some European countries when compared to US-

merican populations. Similar observations as described for HNSCC
ve been made in anal SCC inHIV-infectedmen [15], supporting the
tion of the above mentioned hypothesis. To extend the knowledge of
e interaction of SLPI, AnxA2, smoking habit of patients, and its
pact on HPV susceptibility, we here investigate these parameters in
sue specimens derived fromVSCC. This tumor entity is characterized
a distinct proportion of HPV-negative cases [7], similar as HNSCC,
nce allowing for the here performed analysis.
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Table 1. Correlation of SLPI Expression and HPV Status

SLPI Negative Weak Moderate Strong Total

HPV-positive 7 3 0 0 10
HPV-negative 20 26 18 25 89
Total 27 29 18 25 99

In Table 1 the correlation between SLPI expression and HPV status is shown. Demonstrating a
significant inverse correlation between HPV positivity and SLPI expression (P = .006).
atients and Methods

atients
Patient characteristics were as follows: age at diagnosis: 26.3 to 93.2
ars, median age: 60.1 years. After surgery patients were followed until
ath or until August 2017,median follow-up: 7.59 years (range 0.08 to
.85 years).
Smoking habit was analyzed by separating the patients into
okers and non-smokers. Tissue samples were obtained between
82 and 2011 during surgery at the Department of Gynecology and
bstetrics, Christian-Albrechts-University Kiel, Germany. FFPE
mples of these histopathologically confirmed VSCCs (n = 99)
ere retrieved from the Department of Pathology, Kiel, Germany. All
mples were obtained following informed consent; the study was
proved by the local Ethics Committee D 483/17.

ucleic Acid Extraction,HPV-Detection, cDNASynthesis and qPCR
DNA and RNA was simultaneously extracted from 4 to 6
nsecutive 10 μm sections using the ExpressArt Mag FFPE
NA + DNA ready kit (AmpTec GmbH, Hamburg, Germany)
cording to the manufacturer's protocol. Nucleic acid quantity and
ality was analyzed using the Nanodrop 1000 (PeqLab) and the
apestation 2200 (Agilent, Böblingen, Germany), respectively.
PV-DNA detection was performed by PCR using the primers
P5+/GP6+, as described previously [16]. RNA (200 ng) was
anscribed into cDNA using the TR cDNA synthesis kit (AmpTec
mbH). qPCR was performed as described previously [17]. Primers
r SLPI and AnxA2 were designed and used as described elsewhere
1]. Primers for the housekeeping genes 18S rRNA, β-actin and b-2-
icroglobulin (B2M) were purchased from Promolgene (Berlin,
ermany) and used according to the manufacturer's protocol. DNA
tegrity was analyzed using genomic B2M primers (Promolgene) and
ed according to the manufacturer's protocol.

munohistochemistry for SLPI
Paraffin embedded tissue specimens were cut in 4 μm sections.
munohistochemical staining for SLPI expression was performed as
scribed, previously [18]. In brief: to assess SLPI protein levels the
tire biopsies were analyzed (magnification, x200). The percentage of
sitive epithelial cells of the tonsillar crypts was determined and cases
ere assigned to one of the categories: negative b5%, weak 5% to 30%,
oderate 31% to 75% and strong N75% of the cells were stained.

atistical Analysis
Immunohistochemical data were analyzed using two-sided Fisher's
act test (SPSS 20.0 software; IBM SPSS, Armonk, NY, USA).
CR data were analyzed according to the ΔΔCt method [19] using
e mean Ct value of the housekeeping genes. Fold changes of the
pression levels were calculated as described previously [19] and the
tained values were used for statistical analysis (SPSS 20.0 software).
sher's exact test was performed relating SLPI protein expression to
PV-positivity and smoking habit. For Kaplan–Meier survival
alysis the primary statistical end points were PFS and OS; defined
time from diagnosis to date of disease progression or last follow-up
death, respectively. Factors tested for prognostic value included
PV-status, SLPI-protein-expression and smoking habit. P b .05
as considered statistically significant for all tests performed.
esults

orrelation of SLPI Protein Expression with HPV-Status and
oking Habit of the Patients
HPV DNA PCR detected 10 (10.1%) HPV-positive cases; 9 were
PV-type 16; 1 was HPV-type 18 and all were E6/E7 mRNA positive,
nce showed active HPV-infections. The results correlating HPV-status
d SLPI protein expression are shown in Table 1 confirming the inverse
rrelation between HPV positivity and SLPI expression (P = .006).
In Table 2 the correlation between smoking habit and SLPI
pression is shown. Similar to the results obtained in HNSCC
tients the results shown here demonstrate a significant correlation
tween smoking habit and SLPI expression (P b .0001).

ffect of HPV-Status on SLPI Gene Expression in Smoking
d Non-Smoking Patients
Analyzing the effect of HPV-positivity in smoking and non-smoking
tients separately showed that SLPI expression in HPV-positive non-
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Table 2. Correlation of SLPI Expression and Smoking Habit of the Patients

SLPI Negative Weak Moderate Strong Total

Smoker 4 5 6 18 33
Nonsmoker 23 24 12 7 66
Total 27 29 18 25 99

In Table 2 the correlation between SLPI expression and smoking habit is shown. Demonstrating a
significant correlation between these two parameters (P b .0001).

Table 3. Overall and Progression Free Survival After 3, 5 and 10 Years in Relation to Smoking Habit, S

n 3 yrs. [%] 5 yrs. [%] 10 yrs. [%] Mean [y

Overall survival
Smoking habit
Non-smoker 66 78.5 70.5 51.7 7.13
Smoker 33 78.8 75.8 62.7 7.54

SLPI
Negative/weak 56 78.6 71.2 52.0 7.32
Moderate/strong 43 78.7 73.7 60.2 7.19

HPV
Negative 89 78.4 71.4 55.8 7.31
Positive 10 80.0 80.0 6.90

T category
Cis 8 87.5 87.5 87.5 11.75
T1a/1b 40 85.0 77.3 58.2 7.77
T2/T3 51 70.1 66.0 47.4 6.16

N category
cN0/pN0 72 81.7 74.4 60.6 7.75
pN1 12 75.0 75.0 43.8 6.50
pN2/N3 10 50.0 50.0 37.5 5.31

HPV /N category
HPV+ cN0/pN0 6 100 100 8.66
HPV+ pN1 1 100 100 6.68
HPV+ pN2/3 2 1.33
HPV- cN0/pN0 66 80.0 72.0 59.0 7.66
HPV- pN1 11 72.7 72.7 40.9 6.48
HPV- pN2/3 8 62.5 62.5 46.9 6.31

Progression free survival
Smoking habit
Non-smoker 66 67.7 65.9 53.8 5.55
Smoker 33 87.1 87.1 79.2 6.56

SLPI
Negative/weak 56 78.0 78.0 68.9 6.04
Moderate/strong 43 69.0 66.5 52.5 5.68

HPV
Negative 89 72.4 71.1 59.3 5.79
Positive 10 88.9 88.9 6.76

T category
Cis 8 100 100 66.7 7.56
T1a/1b 40 79.6 76.8 69.6 6.54
T2/T3 51 65.3 65.3 56.1 5.11

N category
cN0/pN0 72 79.1 79.1 69.2 6.43
pN1 12 50.0 41.7 41.7 4.34
pN2/N3 10 62.5 62.5 41.7 4.33

HPV /N category
HPV+ cN0/pN0 6 100 100 8.66
HPV+ pN1 1 100 100 6.68
HPV+ pN2/3 2 0.62
HPV- cN0/pN0 66 77.2 77.2 66.0 6.23
HPV- pN1 11 45.5 36.4 36.4 4.12
HPV- pN2/3 8 71.4 71.4 47.6 5.25
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okers was 3.35 times higher than in HPV-negative non-smokers
hile this increase in HPV-positive smokers was only 1.85 fold, hence
smoking patients HPV-positivity had no significant effect on SLPI
pression.

nalysis of SLPI and AnxA2 Gene Expression in Relation to
PV-Status and Smoking Habit
The effects of HPV-status and smoking on SLPI and AnxA2 gene
pression are shown in Figures 1 and 2, respectively. As shown in
igure 1 HPV-positivity was, independent of the smoking history,
sociated with 4.03 times lower SLPI-and 4.07 times higher AnxA2
LPI Expression, HPV Status T- and N Category

rs] std [yrs] Median [yrs] Min [yrs] Max [yrs] P Value

4.85 7.17 0.34 30.85 0.217
5.23 7.84 0.08 25.93

4.75 7.30 0.58 30.85 0.502
5.27 7.84 0.08 25.93

5.13 7.50 0.08 30.85 0.972
3.16 7.75 0.58 9.93

8.74 9.93 2.83 30.85 0.027
4.53 7.72 1.08 25.93
4.09 7.09 0.08 14.09

5.20 7.84 0.34 30.85 0.115
3.97 6.17 0.50 13.09
4.69 3.88 0.08 12.59

1.22 8.76 6.84 9.93 0.006
6.68 6.68 6.68

1.08 1.33 0.58 2.08
5.41 7.71 0.34 30.85
4.16 5.84 0.50 13.09
4.73 7.51 0.08 12.59

3.84 5.55 0.34 12.59 0.031
3.88 7.59 0.08 12.92

3.60 6.76 0.50 12.59 0.044
4.21 6.00 0.08 12.92

3.91 5.84 0.08 12.92 0.023
3.42 7.75 0.58 9.93

3.15 7.97 2.83 11.84 0.233
3.69 7.05 0.58 12.59
3.98 5.42 0.08 12.92

3.65 7.13 0.34 12.84 0.042
4.03 3.55 0.42 12.92
4.72 1.80 0.08 12.59

1.21 8.76 6.86 9.93 0.018
6.68 6.68 6.68

0.56 0.62 0.58 0.66
3.73 7.01 0.34 12.84
4.16 2.75 0.42 12.92
4.74 3.76 0.08 12.58
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Figure 1. Effect of HPV-status on SLPI and AnxA2 gene expression.
SLPI and AnxA2 gene expression in all 99 VSCC patients is shown.
ΔΔct values obtained in HPV negative patients were set as “1” and
fold changes of HPV-positive patients were calculated as described
elsewhere (Pfaffl MW: A new mathematical model for relative
quantification in real-time RT-PCR. Nucleic Acids Res 29: e45,
2001). Dotted lines indicate 2-fold changes of gene expression
(both decrease and increase) indicating, as described previously
(Pfaffl MW: A newmathematical model for relative quantification in
real-time RT-PCR. Nucleic Acids Res 29: e45, 2001), significant
changes in gene expression levels.
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Figure 3. Comparison of AnxA2 and SLPI gene expression. The
comparison of AnxA2 and SLPI gene expression is shown. To
compare AnxA2 versus SLPI gene expression levels, SLPI gene
expression for each patient group was set as “1”. Fold change
expression levels of AnxA2 were then calculated as described
elsewhere (Pfaffl MW: A new mathematical model for relative
quantification in real-time RT-PCR. Nucleic Acids Res 29: e45,
2001). Dotted lines indicate 2-fold changes of gene expression
level (both decrease and increase) as described previously (Pfaffl
MW: A new mathematical model for relative quantification in real-
time RT-PCR. Nucleic Acids Res 29: e45, 2001); ± 2-fold changes
in gene expression levels are considered statistically significant.
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ne expression. Smoking, as shown in Figure 2, resulted,
dependent of the HPV-status, in a 2.34-fold increase in SLPI-
d a 1.95 fold increase in AnxA2 gene expression. To determine the
lation between SLPI- and AnxA2-gene expressions, the fold change
AnxA2 gene expression in relation to SLPI gene expression was
lculated (for mathematical details see legend to Figure 3). HPV-
sitive tumors had 6.86 times more AnxA2 than SLPI while HPV
gative tumors had 2.39 times less AnxA2 than SLPI (Figure 3).
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gure 2. Effect of smoking on SLPI and AnxA2 gene expression.
PI and AnxA2 gene expression is shown. The ΔΔct values
tained in non-smoking patients were set as “1” and fold changes
smoking patients were calculated as described elsewhere (Pfaffl
W: A new mathematical model for relative quantification in real-
e RT-PCR. Nucleic Acids Res 29: e45, 2001). Dotted lines

dicate 2-fold changes of gene expression indicating, as described
eviously (Pfaffl MW: A new mathematical model for relative
antification in real-time RT-PCR. Nucleic Acids Res 29: e45,
01), significant changes in gene expression levels.
S and PFS Dependent on HPV-Status, p16INK4A-Protein-
xpression, Treatment, and Smoking Habit
OS of the 99 patients was 77.6% after 3 years and 72.3% and
.4% after 5 and 10 years, respectively. PFS was 74.0% after 3 years
d 72.8% after 5 and 62.3% 10 years.
Data correlatingOS andPFSwithHPV-status, SLPI protein expression,
- and N category and smoking habit, are summarized in Table 3.
Patients with HPV-positive tumors show significantly better PSF
igure 4A) than patients with tumors showing negative or weak SLPI
pression (Figure 4B). These survival benefits can, however not be
en when analyzingOS (Figure 4,C andD). A similar loss of significance
seen when survival data are stratified for the lymph nodal status of the
tients (c or pN0 vs. pN1 vs. pN1/N3) showing significance for PFS but
t for OS (Table 3). In contrast significant differences in OS but not in
S are seen when stratifying for the T-category of the tumors (Table 3).
he only significant effect on both, OS and PFS, was detected when
rrelating the HPV status with the N-category of patients showing a
ear survival advantage of HPV-positive patients among the different
-categories (Table 3).
Strikingly patients reporting a smoking habit show significantly
tter PFS than non-smoking patients (P = .031; Figure 5A), similarly,
wever not significant, was theOS observed in patients with a smoking
bit better than the OS of non-smoking patients (Figure 5B).
iscussion
he results described above regarding the correlation of the SLPI and
nxA2 expression, smoking habit, and the HPV-status in 99 patients
ith VSCC support the hypothesis that smoking induced elevated
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Figure 4. Overall and progression free survival of patients with VSCC in relation to HPV status and SLPI expression. In Figure 4A and B,
PFS and in Figure 4C and D OS is shown. PFS for HPV-negative patients (n = 89) was 72.4%, 71.1 and 59.3 after 3, 5, and 10 years
respectively. HPV-positive patients (n = 10) showed 88.9% survival after 3 and 5 years. OS of the HPV-negative patients (n = 89) was
78.4%, 71.1% and 55.8% after 3, 5, and 10 years respectively and for the HPV-positive patients (n = 10) OS was 80% both after 3 and 5
years.For Kaplan–Meier analysis SPLI expression of tumors with negative and weak expression (n = 56) and for tumors with moderate
and strong expression (n = 43) was pooled. Patients with negative/weak expression showed 78.0% PSF after 3 and 5 years and of 68.9%
after 10 years, while patients with moderate/strong SLPI tumor expression showed 69.0% after 3 years, 66.5% after 5 years and 52.5%
PFS after 10 years (P = .044). OS of patients with negative/ weak and moderate/strong SLPI expression was not significantly different
(P = .502), with OS in patients with negative/ weak SLPI expression being 78.6% after 3 years, 71.2% after 5 years and 52.0% after 10
years. OS of the patients with moderate/strong expression was 78.7%, 73.7% and 60.2% after 3, 5, and 10 years respectively.
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PI expression hinders HPV-infections possibly by blocking AnxA2
nding sites as first suggested for HNSCCs. Even though only 10%
the here studied VSCC are attributable to HPV-infection, the
rrelation of either HPV-status or smoking habit to SLPI expression
ere highly significant. Therefore and different to previous
sumptions [10–13], the effect of smoking on the SLPI expression
ther seems to be a systemic than a local effect.
In more detail, Table 2 shows that out of 33 smokers among this
udy population, 18 and 6 patients (72%) have strong or at least
oderate SLPI expression, respectively, whereas with four and five
ses no or only weak SLPI expression, respectively, this is a rare event
ong smokers. Vice versa, among non-smokers (n = 66) 47 cases
1%) are negative or show weak SLPI expression and 19 show
oderate to strong SLPI expression. This correlation is highly
gnificant with P b .0001. Additionally and as presented in Table 2,
ong HPV-positive cases (n = 10) seven are SLPI-negative and
e other three cases show weak SLPI expression, whereas out of
HPV-negative cases the distribution of SLPI expression is rather
en (P = .006) similar as previously observed in HNSCCs.
These results detected on protein level are corroborated by analysis
SLPI and AnxA2 gene expression, as illustrated in Figures 1 and 2.
ecifically the significant lower fold change expression of SLPI and
e significant higher fold change expression of AnxA2, both seen in
PV-positive cases (Figure 1), are in line with the previously
stulated hypothesis. Both, data on gene and protein expression,
atch observations made and firstly described for HNSCCs [10–13].
he results formerly obtained from HNSCC prompted us to
nclude that possibly the direct contact of the ingredients of
bacco smoke to the mucosa of the upper aerodigestive tract induces
evated SLPI expression in terms of a local effect. Intriguingly, the
ta describe here for VSCC imply that the ingredients of tobacco
oke most likely have a systemic effect on SLPI expression, perhaps
ditionally to a local effect. While a correlation of decreased SLPI
pression and HPV-infections in anal cancers of HIV-positive men
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Figure 5. Overall and progression free survival of patients with VSCC in relation to smoking habit of the patients. In Figure 5A PFS and in
Figures 5B OS is shown. PFS of the patients reporting to be non-smokers (n = 66) was 67.7%, 65.9% and 53.28% after 3, 5, and 10 years
respectively, while PFS of patients reporting a smoking habit was 87.1% after 3 and 5 years and 79.2% 10 years (P = .031). OS in non-
smoking patients was 78.5%, 70.5% and 51.7% after 3, 5, and 10 years respectively, while in smoking patients 3, 5 and 10 year OS
survival rates were 78.8%, 75.(% and 62.7% respectively (P = 0.217).
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s been shown by Nicol and co-workers [15] there is no data
ailable concerning smoking and SLPI expression except for head
d neck sites and now VSCC. The data presented here should
courage analysis of the association of smoking habit, SLPI- and
nxA2-expression, and presence of HPV-infections in all HPV-
sociated human cancers. Based on our ex vivo study showing that
e incubation of tissue specimens derived from the lower turbinates
ith nicotine induces SLPI expression, we suggested that nicotine is
e ingredient of interest [11]. However, other ingredients of tobacco
oke besides nicotine and, moreover, alcohol might be tested in
ture investigations.
Kaplan–Meier survival analysis of the here described 99 VSCC
monstrates an involvement of HPV-status and SLPI expression.
S stratified for SLPI expression and HPV-status show a significant
rvival benefit for HPV-positives (P = .023) and for cases with
gative or weak SLPI expression (P = .044), respectively (Figure 4),
ith similar results obtained in HNSCC patients. This significant
rvival benefit as well as all other parameters with significant impact
PFS was lost, when calculating OS. The latter is even true for

rvival analysis stratifying for the lymph nodal status of the patients
or pN0 vs. pN1 vs. pN1/N3) showing significance for PFS but not
r OS (Table 3). Possibly, the size of the study population is the
ason for these unclear results. The only exception with significant
fferences in OS but not in PFS is seen when stratifying for the T-
tegory of the tumors (Table 3). Significance for both, OS and PFS,
wever, can exclusively be described when the HPV-status is
rrelated to the N-category of patients with a clear survival advantage
HPV-positives among the different N-category groups (Table 3),
ith again similar results shown for HNSCCs [20]. Whether or not
e results for VSCC indicate that HPV-positive cases respond better
treatment as repeatedly suggested for HNSCC patients will have to
clarified in future.
VSCC show striking congruities with specifically OSCC in terms
a divergence in HPV prevalence, the role of p16INK4A as surrogate
arker including the issue of mismatches (HPV-DNA/RNA-
sitive, yet p16-negative cases and vice versa), and in terms of the
pact of an HPV-infection on survival. While a PubMed search for
e terms “OSCC and HPV” shows 320 publications, only 42
blications match the criteria “VSCC and HPV” reflecting the
arseness of data for the latter. In fact, to the best of our knowledge,
ere is only one publication [21] on HPV in VSCC considering,
ong other parameters, smoking habit of the patients. With regard
the HPV-part, the design of the study of Wakeham and co-workers
1] investigating 62 VSCC from Scotland is comparable to the study
esented here. Some results of the two studies show similarities
hereas other results, however, are conflicting. In the present study,
vestigating 99 VSCC the HPV-prevalence rate is with 10% rather
w; in fact the lowest in comparison to other studies describing
evalence rates from 15 to 100% (summarized in [6]). It is, however,
tablished that with age the HPV prevalence rate in VSCC is
creasing [7]. Wakeham and co-workers [21] report a high risk
PV-detection rate of 52%, yet not specifying the patients´ age in the
ntext of HPV prevalence in VSCC. The median age of the here
scribed population is 60.2 and, thus, age might contribute to the
w HPV detection rate in the present study. For HNSCC and also
scussed for VSCC [6], divergence of HPV-prevalence rates is well
tablished and is most likely depending on the geographical region
e investigated patients live in; the reason for these geographical
fferences, however, is still a matter of debate.
Another matching result is the survival of HPV-positive cases with
nificant benefit in OS and PFS in the Scottish study [21]. In the
erman study population there is only significance in OS survival which
due to the fact that only 2/10HPV-positive patients die in the course of
sease. The latter is reason for the positive effect of HPV on survival data
though only 10/99 cases show HPV-infection. Surprisingly, in the
esent study OS and PFS analysis revealed that smokers survive better
an non-smokers, with PFS data being significant.
In conclusion, the here described data on VSCC underline the
sumed involvement of SLPI and AnxA2 in the mode of HPV-
fections and, furthermore, add data to the positive correlation of
PI-expression and smoking habit of patients. Both should
courage intensive scientific effort investigating all HPV-associated
ncers for these parameters shedding further light onto the field of
PV perception.
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