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/Abstract )

Background: Ultraviolet B susceptibility (UVBs) is a risk factor for Squamous Cell Carcinoma (SCC), and there are reports of
beta-HPV (B-HPV) associated with SCC on photo-exposed skin of immunocompetent patients, which need to be clarified.

Objective: To verify UVBs and B-HPV associated with SCC on the photo-exposed skin of adults and older people at a referral
service in Recife-Brazil.

Methods: This was a case-control study. We calculated the crude and adjusted odds ratio, a CI of 95% and the p-value for the as-
sociation of socio-demographic variables, UVBs and -HPV with SCC on the photo-exposed skin of adults and older people.

esults: Sixty-three patients were diagnosed with SCC on photo-exposed skin (64.6% Stages I and II). After the multivariate
analysis, the following items remained in the final model: UVBs (p<0,015), positivity for at least one subtype of f-HPV on photo-
exposed skin (p<0,01), Fitzpatrick skin types I and II (p<0,001), burns before the age of 20 (p<<0,001) and being male (p<0,001).

Limitations: identifying neither the B-HPV subtypes, nor the viral activity.

Conclusion: UVBs and positivity for at least one subtype of f-HPV on photo-exposed skin are risk factors for SCC.
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Introduction

Exposure to ultraviolet radiation B (UVRB) remains the
main risk factor for Non-Melanoma Skin Cancers (NMSC) in Cau-
casians; [1-3] and squamous cell carcinoma (SCC) is the second
most prevalent within the group, corresponding to around 20% of
NMSCs in Brazil [4]. SCC is increasing worldwide [5], depend-
ing on exposure to UVRB [6,7], the geographical location [8], or
some occupational categories [9]. However, it has been observed
that being Ultraviolet B sensitive (UVBs) is a better indicator for
the risk of SCC [10].

The phenotypic trait of UVBs is observed in more than 90%
of patients with SCC, against only 40% of the population [11,12].
In UVBs there is a deficiency in the innate and adaptive immune
response when exposed to minimum doses of Ultraviolet B radia-
tion (UVBR), twice the Minimum Erythematosus Dose (MED),
due to genetic variability. Acute exposures suppress Cell-Mediated
Immunity (CMI) and Contact Hypersensitivity (CH) with deficits
in the recognition of new antigens and immunological memory,
and a predisposition to certain infections by intracellular patho-
gens, such as relapsing herpes simplex [12-15] and Virchowian
leprosy [16]. In the carcinogenesis of UVBs individuals, cells that
have suffered damage to their DNA through UVBR express a mu-
tation in the tumor suppressor gene p53, with a loss of apoptosis
and the consequent induction of SCC [6,17,18].

The majorrisk factor for cutaneous SCCis exposureto UVBR,
with an association of beta-Human Papillomavirus (B-HPV) with
SCC on skin exposed to UVBR, in immunosuppressed patients

and in patients with Epidermodysplasia Verruciformis (EV). In
non-immunosuppressed and non-EV patients, clarification is re-
quired on whether there is an association of B-HPV with SCC and
also whether B-HPV is associated with photo-exposed skin. There
have been reports of an association between -HPV and SCC on
photo-exposed skin and B-HPV with photo-exposed skin [19] and
some studies have not demonstrated a difference in the prevalence
of cutaneous HPV in photo-exposed skin, such as Harwood et al.
[20]. More recently, one study determined the prevalence of cuta-
neous HPV on several types of benign skin lesions, Actinic Kera-
tosis (AK), SCC and BCC, and observed that B-HPV was the most
frequent on all lesions, and was observed in all cases of AK and
SCC, which were positive for HPV; no type-specific association
was observed [21].

Non-immunosuppressed and non-EV individuals may re-
quire additional factors in order to become predisposed to infec-
tion and to the persistence of B-HPV on photo-exposed skin, and
therefore need to be clarified. In this study our proposal was to
investigate the risk of UVBs and the presence of B-HPV associated
with NMSC, of the SCC type, on photo-exposed skin of adults and
older people, which have not been reported in the literature.

Methods

Patients

Patients were selected at the dermatology outpatient clinic of
the Hospital de Cancer de Pernambuco (HCP), and were divided
into two groups:

a) Patient Cases: patients with NMSC, type SCC.

b) Patient Controls: patients without skin cancer, as defined
by the exclusion criteria. (Figure 1)

SOCIODEMOGRAPHIC CHARACTERISTICS

Definition Category
<60 years
Age Age on day of interview according to date of birth. 60 years and over
Sex Relating to male/female. Male.
Female

VARIABLES RELATED TO PHOTO-EXPOSURE

Fitzpatrick skin type classification

Very sensitive

Always burns, never tans

I — White-Red hair

Sensitive Burns easily, tans minimally II - White
Normal Sometimes burns, slowly tans III — Slightly darker skin
Normal Burns minimally, tans easily IV — Moderate brown

Minimally sensitive

Rarely burns, tans well

V — Dark brown

Insensitive

Never burns, deep pigmented

VI - Black

Level of sun exposure according to
anatomical site (professional)
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Intense exposure

Head, neck and backs of hands.

Category [

Moderate exposure

Torso and limbs

Category I

Susceptibility to ultraviolet B radiation

Resistance to ultraviolet B radiation

These are individuals who, when exposed to small
doses of UVBR twice the Minimum Erythematous
Dose (MED), before the application of the hapten
diphenhydramine, do not develop contact dermatitis,
which would be expected after the second exposure, and
which occurs in those who are UVB-resistant (UVBR).

These are individuals who, when exposed to small doses
of UVBR twice the minimal erythematous dose (MED),
before the application of hapten diphenhydramine,
develop contact dermatitis which would be expected
after the second exposure, and that does not occur in
those who are UVB susceptible (UVBs).

UVBs

UVBR

Exposure classification
pB-HPV

Definition

Category

B-HPV

The presence is identified of at least one subtype of
B-HPV DNA through polymerase chain reaction (PCR)

Yes

No

Figure 1: Socio-demographic characterizations referring to the photo-exposure of the patients in the sample.

Inclusion criteria for cases and controls
Aged 18 years or over
Exclusion criteria for cases and controls

a) Patients presenting with other papillomatosis or verrucous
cancers identified through clinical skin and mucosal examination;

b) Patients presenting with immunosuppressive diseases, repeated
skin or other infections, on corticosteroid therapy or using
other immunosuppressants verified during anamnesis, physical
examination, search in medical records and conducting laboratory
tests;

¢) Pregnant women: verified with anamnesis and Beta-HCG test.

After being selected, patients were informed about the
research and invited to participate. Those who agreed to participate
signed the Informed Consent Form (ICF).

Dermatoscopy

The dermatoscopic criteria applied by Zalaudek et al. 2012 [22].
Cutaneous and histopathological biopsy

a) SCC in situ

b) Invasive SCC.

Irradiation with those who are UVBs

The protocol for exposure to UVBR and determining

the minimal erythematous dose (MED) followed the protocol
described by Yoshikawa et al. [12] Figure 2.

) Negative reaction;

)

Weak reaction = discrete erythema, little infiltration, no
blistering;

Strong reaction = moderate erythema, occasional papules,

++ .
() few vesicles;
(+++) Very strong reaction = strong edema and many vesicles;
(++++) Extreme reaction = formation of blisters and ulceration.

Legends: -Negative = non-reactors: considered UVB-susceptible
(UVBs); -Positive = reactors: UVB-resistant (UVBR).

Figure 2: Response to the contact test with DPCP for characterizing
individuals in UVBs and UVBR.

Material/Swab for PCR and identification of the p-HPV

A swab was taken from the top of the suspected SCC lesion
and the photo-exposed area of the wrist and back of the hand, the
latter being for both cases and controls. The material was stored
at -80°C.

Automated extraction of DNA

The collected skin swab samples were maintained in PBS
buffer, stored at -20°C until they were used for DNA extraction.
The QIAsymphony DNA Mini Kit was used for automated DNA
extraction through the QIASymphony SP automated system
(Qiagen), following the manufacturer’s instructions. All samples
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were submitted to a Proteinase K digestion step before being
inserted into the extraction system. The diluted DNA concentration
was evaluated on NanoDrop 2000 (Thermo Scientific ™) and
afterwards stored at -20°C.

Identification of HPV

The PM-PCR was performed using HPV specific primers
from the beta-papillomavirus group, and was able to identify HPV5,
8,9,12,14,15,17,19,20,21,22,23,24,25, 36,37, 38,47,49, 75,
76, 80, 93, 96, 104, 110, 111 and 145.,[23] The PCR analysis was
performed according to the protocol described by Koning et al.
[23], with some small modifications. The PM-PCR was prepared
for the final volume of 12.5ul containing 6.25ul GoTaq Green
Master Mix (Promega), 1ul of eluted DNA (up to 100ng), 10
pmoles PM-A (5’-ACTGACCAAAGCTGGAAATC-3’) and 10
pmoles PM-D primer (5’-TCTTGCAGAGCATTGAAACG-3’).
The PCR reaction was performed on a MyCycler™ thermal cycler
(BioRad), under the following cycling: 95°C for 1 min, followed by
35 cycles of 95°C for 30s, 52°C for 45s, and 72°C for 45s; followed
by a final extension at 72°C for 5 minutes. The generated fragment
of 117bp relative to the amplification of an E1 gene region of HPV
was observed in 1% agarose prepared in TB buffer and visualized
by the presence of ethidium bromide (10pg/ml).

The FAP-PCR was performed using HPV specific primers
from the beta-papillomavirus group, and was able to identify
HPV3.,4,5,6,7,8,9,10, 11, 12, 13, 14, 15, 16, 17, 18, 20, 21, 22,
23,24,26,27,28, 29,30, 31, 32, 33, 34, 36, 37, 38, 39, 42, 43, 45,
47,48, 49,50, 51, 52,53, 54, 57, 59, 60, 61, 62, 64, 65, 67, 68, 69,
70,72,73,75,76,77 and 80 [20]. The PCR analysis was performed
according to the protocol described by Koning et al. [24], with
some small modifications. The FAP-PCR was prepared for the
final volume of 12.5ul containing 6.25ul GoTaq Green Master
Mix (Promega), 1ul of the eluted DNA (up to 100ng), 10 pmoles
FAP59 (5-TAACWGTIGGICAYCCWTATT-3") and 10 pmoles
FAP64 (5 -CCWATATCWVHCATITCICCATC-3'). The PCR was
performed using Veriti™ Thermal Cycler (Applied Biosystems™),
with the following parameters: 5 min at 95°C; 45 cycles of 60s at
95°C, 60s at 50°C and 60s at 72°C, followed by a final extension
for 5 min at 72°C. The generated fragment of 478bpb relative to
the amplification of a region of the HPV E1 gene was observed in
1% agarose prepared in TB buffer and visualized by the presence
of ethidium bromide (10 pg/ml).

Data analysis

The crude and adjusted odds ratio, a 95% confidence
interval and the p-value were calculated for the association of
socio-demographic variables, a history of skin cancer, chemical
and photo exposures, Fitzpatrick skin type classifications, UVBs,
B-HPV, and SCC on exposed skin areas in adults and older people.
The chi-square and Fisher tests were applied. The Student’s

t-test was applied for the age and BMI variables. Variables were
considered associated with a p-value <0.05. A multiple logistic
regression analysis model was tested using UVBs, f-HPV and
other confounding variables as possible predictors of SCC.
Variables that presented a p-value of <0.20 in the univariate
analysis were selected for the multivariate analysis, after which
the variables that presented a value of p <0.05 remained in the final
model. The step-up strategy was used, where the variables were
introduced sequentially into the model, according to the value of
p.- The UVBs, B-HPV and SCC associations were adjusted by the
set of variables selected and by the final multivariate.

Results

With the use of dermatoscopic and histopathologic criteria
[22] for SCC in situ or intraepithelial (Tis), 45.2% of the SCC
sample was classified as Stage I, and 19.4% as microinvasive
stage II (TINO), and SCC was not characterized in 35.5%. It was
accordingly observed that 64.6% of SCC cases were diagnosed in
early Stages I and II (TNM-AJCC). Characterizing the profile of
the cases, 51.7% reported a history of NMSC; 93.4% presented
with Actinic Keratosis (AK) lesions and 43.9% presented with ten
or more AKs. Table 1.

Characteristics Number (%)
History of skin cancer
Yes 31 (51.7%)
No 29 (48.3%)
Actinic keratosis
No 4 (6.6%)
Yes 57 (93.4%)
<10 32 (56.1%)
>10 25 (43.9%)
BCC
Yes 16 (26.2%)
No 45 (73.8%)
SCC site
Category 1 33 (54.1%)
Category 2 28 (45.9%)
Staging
In situ 28 (45.2%)
Microinvasive 12 (19.4%)
No information on HP 22 (35.5%)

Table 1: Characteristics of patients with SCC on photo-exposed skin in
adults and older people.

Among the patients with SCC, the frequency of UVBs was
69.8%, whereas in the controls the frequency was 24% (OR 7.33
95% CI 3.45-15.6). The frequency of B-HPV in the SCC group
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was 23.4%, whereas in the controls it was 1.8% (OR17.1 CI2.12 - 138), when we compared the cases lesions and the back of the hand.
However, we considered any site of the skin in the cases and compared them with back of the hands of the controls and the frequency
was 36.2% in the cases and 1.8% in the controls (OR 31.4 CI 4.02 - 250). In the group of exposures to UVBR, Fitzpatrick skin type
classifications I and II were observed, represented in 85.7% of those with SCC, while in the controls it was 25.3% (OR 17.7 CI 95%
7.36 - 42.5). Photo-exposure in an open environment for 4 or more hours, during 10 or more years was observed in 71% of those with
SCC and in 30.6% of the controls (OR 5.07 95% CI 2.31-11.1). Additionally, within the UVBR exposure group in an open environment,
41.3% presented with SCC and worked in agriculture, while in the controls this percentage was 14.75% (OR 4.09 95% CI 1.81 - 9.22).
In the group of exposure to chemicals, the chances of being a current or former smoker occurred in 57.1% of the SCC cases and in
38.7% of the controls (OR 2.1 95% CI 1.07 - 4.18). The smoking load of over 35 pack/years occurred in 58.1% of the cases and 38.7%
of the controls (OR 2.11 CI 1.07 - 4.18). A MED > 18 KJ/cm? was observed in 50% of the SCC cases and in 72% of the controls (OR
0.39 C195% 0.18 - 8.84). A total of 58.1% of those with SCC were male and 26.4% in the controls (OR 3.68 and CI 95% 1.87 - 8). The
age range of those with SCC was 67.3 + 13.1 and 49.1 £ 14.8 in the controls (OR 1.10 95% CI 1.06 - 1.12). The 60-year-old age group
was observed in 73.1% of SCC cases and in 24% of the controls (OR 6.33 95% CI 3.01 - 13.3). A total of 68.3% of the SCC cases had
attended school < 8 years and 50.7% of the controls (OR 2.09 CI 95% 1.04 - 4.20). Table 2(a,b,c).

SCC
Variables Yes No OR (CI (95%)) p-value
(n=63) (n=75)
UVB
Resistant 19 (30.2%) 57 (76.0%) 1.0
Susceptible 44 (69.8%) 18 (24.0%) 7.33(3.45-15.6) <0.001
HPVs (any site)
Absence 30 (63.8%) 56 (98.2%) 1.0
Presence 17 (36.2%) 1 (1.8%) 31.7 (4.02 - 250.2) 0.001
B-HPV (only on the lesion)
Absence 36 (76.6%) 56 (98.2%) 1.0
Presence 11 (23.4%) 1 (1.8%) 17.1(2.12 -138.3) 0.008
Socio-demographic variables
Sex
Female 26 (41.9%) 53 (73.6%) 1.0
Male 36 (58.1%) 19 (26.4%) 3.86 (1.87 - 8.00) <0.001
Age 67.3+13.1 49.1+14.8 1.10 (1.06 - 1.12) <0.001
Age Group
Under 60 years 21 (26.9%) 57 (76.0%) 1.0
60 years or over 42 (73.1%) 18 (24.0%) 6.33 (3.01-13.3) <0.001
Schooling (in years)
> § years 20 (31.7%) 37 (49.3%) 1.0
< 8 years 43 (68.3%) 38 (50.7%) 2.09 (1.04 - 4.20) 0.038
Family income
More than 3 MS* 10 (16.4%) 9 (12.0%) 1.0
Between land 3 MS* 36 (59.0%) 42 (56.0%) 0.77 (0.28 - 2.10) 0.613
Up to | MS* 15 (24.6%) 24 (32.0%) 0.56 (0.19 - 1.70) 0.309
*Minimum Salary

Table 2a: Socio-demographic characteristics, background to NMSC, UVBs, B-HPV associated with SCC on photo-exposed skin in adults and older
people.

Variable | scc OR (CI(95%)) |  p-value

Background to skin cancer

Family history of skin cancer
No 48 (76.2%) 62 (82.7%) 1.0

Yes 15 (23.8%) 13 (17.3%) 1.49 (0.65 - 3.43) 0.348

Chemical exposure
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Smoker
Never smoked 26 (41.9%) 46 (61.3%) 1.0
Current or former smoker 36 (58.1%) 29 (38.7%) 2.11 (1.07 - 4.18) 0.031
Smoking load (years/pack)
Never smoked 26 (44.8%) 46 (61.3%) 1.0
Less than 35 26 (44.8%) 25 (33.3%) 1.84 (0.87 - 3.81) 0.102
35 and overs 6 (10.4%) 4 (5.4%) 2.65(0.69 - 10.3) 0.158
Exposure to arsenic
No 59 (93.7%) 74 (98.7%) 1.0
Yes 4 (6.3%) 1 (1.3%) 5.02 (0.55 - 46.1) 0.154
Occupation®
Other occupations 37 (58.7%) 64 (85.3%) 1.0
Agriculture 26 (41.3%) 11 (14.7%) 4.09 (1.81-9.22) 0.001
Table 2b: Socio-demographic characteristics, background to NMSC, UVBs, B-HPV associated with SCC on photo-exposed skin in adults and older
people.
SCC
Variables Yes No OR (CI(95%)) p-value
(n=63) m=175)
Photo exposure
Photo-damage
None or Mild 37 (58.7%) 33 (44.6%) 1.0
Moderate or Severe 26 (41.3%) 41 (55.4%) 0.57 (0.29 - 1.11) 0.100
Fitzpatrick skin type classification
III to VI 9 (14.3%) 56 (74.7%) 1.0
Iand IT 54 (85.7%) 19 (25.3%) 17.7 (7.36 - 42.5) <0.001
Previous burns
No 40 (63.5%) 57 (76.0%) 1.0
Yes 23 (36.5%) 18 (24.0%) 1.82(0.87 - 3.81) 0.111
Burns before the age of 20 years
No burns 41 (65.1%) 61 (81.3%) 1.0
After the age of 20 years 8 (12.7%) 4 (5.3%) 1.77 (0.72 - 4.33) 0.210
Before the age of 20 years 14 (22.2%) 10 (13.3%) 2.85(0.83-9.79) 0.097
Photo-exposure in the environment
Closed environment 15 (24.2%) 38 (52.8%) 1.0
Open en““’““;flfetafs‘f ;ﬁf/sdg;a“ 10 years for 3 (4.8%) 12 (16.7%) 0.63 (0.16 - 2.57) 0.522
Open environment for 10 years or more and 44 (71.0%) 22 (30.6%) 5.07 (231 -11.1) <0.001
4hr or more per day
Minimal erythematous dose
Mean + sd 18.1+8.9 20.1+8.3 0.97 (0.93 - 1.02) 0.218
Categorized®
<18 23 (50.0%) 21 (28.0%) 1.0
> 18 23 (50.0%) 54 (72.0%) 0.39(0.18 - 0.84) 0.016
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Region

Metropolitan 42 (66.7%) 52 (69.3%) 1.0
Zona da Mata (Coastal Forest) 7 (11.1%) 9 (12.0%) 0.96 (0.33 - 2.80) 0.945
Agreste (Hot/sub-humid) 11 (17.5%) 11 (14.7%) 1.23 (0.49 - 3.14) 0.652
Backlands 3 (4.8%) 3 (4.0%) 1.23 (0.23 - 6.45) 0.800

BMI

Normal 24 (38.1%) 30 (40.0%) 1.0
Overweight 30 (47.6%) 29 (38.7%) 1.29(0.62 - 2.71) 0.496
Obese 9 (14.3%) 16 (21.3%) 0.70 (0.26 - 1.87) 0.480

Table 2¢: Socio-demographic characteristics, background to NMSC, UVBs, -HPV associated with SCC on photo-exposed skin in adults and older

people. (conclusion)

The variables with a p-value <0.20 were selected for multiple -
.. . . p-HPV (only on the lesion)
logistic regression and the variables that presented a p-value <0.05
remained in the final model, thus characterizing a risk profile of Absence 1.0
SCC, UVBs (OR 3.69 CI 1, 01-13.5); at least one B-HPV subtype Presence 9.38 (0.46 - 189.5) 0.0144
9.38 (0.46 - 189.5), a Fitzpatrick skin type classification of I and II No information 1.94 (0.40 - 9.46) 0414
(OR 40.2 IC 9.34 - 172.9); sunburn after 20 years of age (OR 7.95 Sex
CI1.34-47.1); aged 60 years or over (OR 1.11 CI 1.05-1.17) and
male (OR 9.35 CI 2.26 - 38.8). Table 3 and Table 4. Female 1.0
Male 9.29 (1.89 - 45.5) 0.006
Variables OR (CI(95%)) p-value Age 113 (1.06 - 1.20) 20,001
UVBs
Resistant 10 Fitzpatrick skin type
- classification
Susceptible 7.12 (1.46 - 34.6) 0.015
B-HPV (any site) I to VI 1.0
Absence 1.0 Tand I 73.7 (12.3-441.1) <0.001
Presence 42.8 (2.34 - 780.6) 0.011 Burns before the age of 20
No information 2.47(0.48 -12.8) 0.280
Sex No burns 1.0 -
Female 1.0 Before the age of 20 56.5 (5.10 - 625) 0.001
Male 649 (1.27-33.2) 0.025 After the age of 20 221 (0.26 - 18.4) 0.464
Age 1.13 (1.06 - 1.20) <0.001
Fitzpatrick skin type Table 4: Multivariate model - Logistic regression - Risk factors
classification for SCC on photo-exposed skin- -HPV only on the lesion - of
1 to VI 10 adults and older people.
Tand II 99.9 (13.9 - 714.7) <0.001 Discussion
Burns before the age of 20 The following factors were associated with SCC in the
No burns 1.0 ' studied sample: UVBs, positivity of at least one subtype of B-HPV,
Before the age of 20 69.1(5.76 - 829.2) 0.001 Fitzpatrick skin type classifications I and II, burns from UVBR
After the age of 20 2.45(0.29 - 21.0) 0.414 before 20 years of age, a mean age of 60 years and male.
Table 3: Multivariate model - Logistic regression - Risk factors for SCC In our results, in UVBs, we observed an odds ratio of 7.1 for
on photo-exposed skin of adults and older people. SCC, in comparison to the controls. In these individuals, therefore,
Variables OR (CI(95%)) p-value previous exposure to UVBR, to twice the MED, prevented
UVB contact hypersensitivity to DPCP by immunosuppression, thus
Resistant 1.0 characterizing UVBs. For decades, the differences have been
Susceptible 6.11 (1.33-28.1) 0.020 described regarding the cutaneous test reactivity of individuals
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who had previously been exposed to small doses of UVB. One of
the characteristics is cutaneous immunological tolerance to and the
non-recognition of new antigens, classifying 30-40% of individuals
without SCC in UVBs and 60% of individuals without SCC in
UVBR [12]. Our results demonstrate that 68.9% of individuals
with SCC were UVBEs, differing from the literature, where UVBs
is observed in more than 90% of SCC cases from photo-exposure
[12] There are some possible explanations for the 69.8% proportion
of UVBs in patients with SCC in our study, and this difference may
be attributed to the size of the sample studied. Another possible
explanation could be the dose of the Narrowband Ultraviolet B
radiation (NB-UVB). Therefore, in order to observe this lower
proportion of UVBs than that expected in SCC, we investigated
the dose used and observed that the median dose > 18 mJ/cm? was
encountered in 72% of the controls, and, to a lesser extent, 50%
of the patients with SCC. Therefore, the control patients received
the highest dose by more than 70%, and even then, the UVRB was
76%. We thus conclude that there was probably no implication
of the UVRB dose used. We hypothesized that the non-use of
the maximum spectrum of UVRB may have had repercussions
on non-immunosuppression. Given that the dose-response curve
presents a maximum action in the spectrum of between 260 and
270 nm, followed by 280-290 nm, and then declines steadily to
a maximum level of 320 nm, still at the length of a UVRB wave
[25], for irradiation we used the spectrum between 311 and 312
nm (Narrowband-UVB). We attempted, however, to minimize this
effect by determining the maximum and minimum dose, which was
between 4.5 - 18 Kj/m?. Therefore, since an implication of the NB-
UVB spectrum is unlikely, there was a repercussion in the lowest
proportion of UVBs in the SCC patients of the sample studied.
With regard to the dose of UVBR required for oncogenesis, it has
been reported by Noonan et al., [25] that there are differences in
the required dose, which is 13 times greater than that required to
induce CH in 50% of irradiated animals.

Our results demonstrated positivity for B-HPV in SCC
patients with an odds ratio of 9.38 in patients with positive -HPYV,
when compared to controls. These findings differ from the findings
of Asgari et al. [26] who encountered no difference in SCC patients
compared to healthy controls. In the present study, it was also
observed that, when we consider the presence of B-HPV in all
sites of photo-exposed skin, the odds ratio for SCC increases to
42.8. Therefore, it is possible to accept that there is an association
between B-HPV and photo-exposed skin and SCC on photo-
exposed skin, contrary to the findings of Asgari et al. [26], Koning
etal. [27] and Harwood et al. [28], who observed no differences in
the prevalence of HPV on UVR-exposed or -unexposed skin. Our
results, however, are in agreement with the findings of Forslund et
al.[19] who reported an association of B-HPV with SCC on photo-
exposed skin and also with the areas of photo-exposed skin with
no lesions. In the present study, we only selected patients with the
SCC-type of NMSC and for the control group, any individual with

lesions or dermatoses suggestive of association with HPV, such
as papillomatous, verrucous or squamo-keratotic lesions, such as
black papular dermatosis, keratoses and seborrheic warts. Thus, the
possibility of selection bias was reduced by including individuals
withdermatosespossiblyassociated with 3-HPVinthecontrol group.
In our control group, the observed B-HPV frequency was 1.8%.

In our sample, PCR was used to identify -HPV in SCC
in situ in 45.2% of the studied sample, and positivity for B-HPV
was found in 36.2%. It is therefore suggested that B-HPV may
be associated with SCC at induction, although it is not possible
to state whether it is in the maintenance of SCC, since our tests
(PCRs) were applied to SCC samples during the initial stages, in
situ or micro invasive. In the literature, it has not been defined
as to whether B-HPV is associated with SCC on photo-exposed
skin and whether participation takes place during induction or
maintenance or in both phases of SCC development. For some
authors, the participation of B-HPV in SCC on the skin occurs
during induction, but not maintenance [29,30]. In a recent study,
with the immune-histochemical analysis of 3,846 specimens from
biopsies diagnosed with SCC in situ, it was observed that all tumors
with a multicentric characteristic presented HPV positivity [31].

Our results demonstrated the presence of Actinic Keratosis
(AK) lesions in approximately 93% of patients with SCC,
with more than 10 AKs in 43.9% of cases. In the literature, an
association between B-HPV and the presence of more than 10
AK lesions has been reported [32]. In another study, persistent
B-HPV infection associated with the presence of AK lesions on
the face was observed [33]. There are also reports of an association
between B-HPV and AKs, pointing to the participation of B-HPV
in the induction of SCC [33].

The present study suggests that HPV positivity may be
associated with photo-exposed skin and SCC on photo-exposed
skin. The incidence of SCC has been increasing worldwide,
mainly resulting from determinants of environmental exposure,
especially exposure to UVRB, which remains the main risk factor
for SCC in Caucasians. The absence of B-HPV on exposed skin
of control patients indicates the possibility of protection from the
UVBR phenotype, present in 76% in the controls and only 30.2%
of the patients with SCC. It is therefore suggested that the non-
predisposition to the infection of photo-exposed skin by B-HPV
may be explained by UVRB in this group of individuals. To confirm
our results, it is necessary to carry out further studies to assess
both exposed and unexposed skin to UVRB and to investigate the
presence of viral activity apart from HPV DNA.

Our results have demonstrated that skin types I and II were
associated with SCC. Skin types I and II are characterized by
skin color and light-colored eyes, are more prone to burning and
either tan slightly or not at all and in accordance with the literature
studied, are associated with SCC [34].

8
Clin Exp Dermatol Ther, an open access journal
ISSN: 2575-8268

Volume 2017; Issue 08



Citation: Rodrigues MM, Cavalcante JS, Santos JDRD, Barbosa Silva SEBD, Martins DBG, et al. (2017) Ultraviolet B susceptibility and Beta-HPV as Risk Factors for
Squamous Cell Carcinoma on Photo-exposed Skin in Adults and Older People. Clin Exp Dermatol Ther: CEDT-139. DOI: 10.29011/2575-8268/100039

In our study, working in agriculture was associated with
SCC in the univariate analysis. However, this association was lost
after adjustment for other factors, in the multivariate analysis, and
did not remain in the final model. In another study, it was observed
that occupational categories with a high socioeconomic status not
involving exposure to the sun, and certain other occupations with
potent exposure to chemical substances, as well as occupational
categories in open environments exposed to UVRB, presented a
higher risk of SCC compared to the general population [9] .In our
study, we investigated exposure to UVRB in certain occupations,
and examined some chemical exposures, such as arsenic and other
chemicals applied in agricultural practice, and we encountered no
association.

We observed an association between burns before the age
of 20 and the occurrence of SCC, thus corroborating the findings
of S Wu et al. [8] Ziegler et al. [35] reported that mutation in the
P53 tumor suppressor gene encountered in more than 90% of SCC
cases is also observed in AK, and that sunburn can select clonal
expansion cells with mutated p53 within AK, and may act doubly
as primers and as promoters of the tumor. It was observed that
burns on the torso are associated with SCC in men (OR 1.48 CI
1.08 - 2.03) [36].

With respect to age, we observed an association between
the group aged 60 years and over and SCC. Our results are in
accordance with the studied literature, which demonstrates a
higher incidence of SCC from the age of 40, with higher indices
from 60 years [8,10,37]. However, there is a risk of increased SCC
in earlier ages (15 to 30 years) depending on the geographical area
of high or medium incidences of UVRB [38].

In the present study, we observed a higher occurrence of
SCC in males. As possible explanatory factors, Chen et al. [39]
observed differences in the form of sun exposure between the sexes,
observing that exposure during the whole life is more related to the
risk of SCC in women, whereas, initiating early exposure seems
to be more relevant for the risk of SCC in males. In our study we
encountered no difference in behavior between the sexes, and we
would suggest further exploration in this area. For Rudolph et al.,
[5] there has been an increase in the incidence of skin cancer in
both sexes worldwide, however, this is predominately in females.
Welsh et al. [40] reported that this growth trend predominantly in
females may be explained by genetic risk determinants of different
NMSCs by gender, in UBRV-induced immune suppression, with
IL10 functional variants associated with increased odds ratios of
NMSC, which occur largely in females.

Conclusion

The presence of B-HPV on exposed skin is a risk factor
for SCC in the population of patients treated at the skin cancer
outpatient clinic at the Hospital de Cancer de PE - Brazil. The risk

factors indicated by the research for SCC in our population were:
UVBs, presence of B-HPV, older people, light-colored skin, hair
and eyes, and being male.

In Brazil, which is a tropical country with medium to high
UVRB rates, there has been an increased incidence of SCC and
further research is needed in order to verify factors associated with
the infection and persistence of f-HPV in SCC on photo-exposed
skin, such as immune deficiency due to susceptibility to UVRB
in our population, and -HPV, which was the object of our study.
We recommend that patients with more than 10 AKs should be
observed in referral services and skin cancer outpatient clinics in
order to search for suspected SCC lesions with dermatoscopy and
histopathology.
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