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SUMMARY

Objective: To investigate the influence of a regular oral use of acetylsalicylic acid
in the prevalence of actinic keratosis.

Methods: A case-control study with dermatologic outpatients above 50 years of age
assessed between 2009 and 2011. Cases were defined as those who had been under
regular use of oral acetylsalicylic acid for more than six consecutive months. The as-
sessment focused on: age, sex, skin-type, tobacco smoking, use of medication, oc-
currence of individual or family skin cancer, and sunscreen and sun exposure habits.
Actinic keratoses were counted in the medial region of the face and upper limbs.
Counts were adjusted by co-variables based on a generalized linear model.

Results: A total of 74 cases and 216 controls were assessed. The median time of
acetylsalicylic acid use was 36 months. Cases differed from controls as to the
highest age, highest prevalence of use of angiotensin-converting enzyme inhibi-
tors and fewer keratosis on the face and on the upper limbs (p<0.05). The mul-
tivariate model showed that the use of acetylsalicylic acid was associated to lo-
wer counts of face actinic keratosis and upper-limb erythematous actinic
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INTRODUCTION

Actinic Keratoses (AKs) are atypical proliferations of ke-
ratinocytes induced mainly by ultraviolet radiation (UVR).
Besides its potential (0.6-20%) for turning into invasive
neoplasms, they reflect the accumulated photodamage
and indicate a larger risk of developing skin cancers in
every region affected by the disease.'”

They are common in sun-exposed areas of elderly fair-
skinned people, representing 5.1% of complaints in der-
matological consultations in Brazil. In Australia, it is es-
timated that 40-50% of the population above 40 years of
age presents at least one lesion.®”

Considering that AKs can be models of in-vivo stud-
ies of skin carcinogenesis, the identification of factors
that can prevent AKs may reveal potential preventive or
therapeutic measures related to skin cancer, especially
squamous cell carcinoma (SCC).®

For decades, the role of non-steroidal anti-inflamma-
tory drugs (NSAI) and mainly acetylsalicylic acid (ASA) has

keratosis (p<0.05), regardless of other risk factors.
Conclusion: The regular use of oral acetylsalicylic acid for more than six months
was associated to a lower prevalence of actinic keratosis, especially facial and
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been studied in an attempt to prevent some types of can-
cer, especially colon and skin cancers.”!! The favorable re-
sults in experimental studies and clinical assays were at-
tributed mainly to the inhibition of the cyclooxygenase
type-2 enzyme (COX-2), which plays an antiapoptotic, an-
giogenic, and proliferative role in those neoplasms.'»"
ASA is an old and low-cost medication used as antipyret-
ic and anti-inflammatory drug, which acts by the irrevers-
ible inhibition of cyclooxygenase 1 and 2. However, it has
been recommended in low doses for preventing thrombo-
embolic events. Clinical studies carried out in those popu-
lations indicate a reduction in the incidence of some neo-
plasms, which opened up new therapeutic possibilities. One
believes that, besides COX-2 blockage, other pharmaceuti-
cal activities of ASA may compose its antineoplastic effect.’
The authors aim at investigating the influence of a
regular oral use of ASA in the prevalence of AKs in im-
munocompetent adults above 50 years of age.
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MEeTHODS

We performed a case-control study involving adult sub-
jects above 50 years of age, volunteers, well-informed and
consenting, from both sexes, selected among patients
from the dermatology outpatient clinic of the Pro-Han-
sen Foundation - Curitiba, state of Parand, Brazil - from
April, 2009 to September, 2011.

Cases were defined as those who had used a daily min-
imum 80mg of oral ASA, more than four days a week, for
more than six consecutive months. The controls were
those who reported no previous regular use of ASA.

We excluded: patients with signs of immunosup-
pression, genetic syndromes predisposing to cancer,
with a communication deficit, bedridden, with diffuse
dermatoses in the tegument, skin phototype V or VI,
those who had used other AINEs regularly, those who
had interrupted the use of ASA more than 2 months
before the interview, those who used systemic or top-
ical retinoids or immunosuppressant medications, those
who treated AKs in some occasion or who had been
submitted to phototherapic and radiotherapic treat-
ments previously.

A specific systematization of sample collection or pro-
portion between cases and controls was not adopted, and
all available patients who fitted the inclusion criteria were
consecutively included.

Based on a standardized questionnaire, consenting
patients were interviewed and examined by an experienced
dermatologist.

Visible AK lesions on predefined areas on the face -
centrally - and on the forearms, from the elbows to the
back of the hands (figure 1) were counted. A skin mark-
er pen was used to help in the counting process.**

The main variables analyzed were the number and
type of AKs (erythematous or hyperkeratotic) present in
the standardized areas of the face and upper limbs (ULs),
besides oral use of ASA (time and accumulated load). The
other independent variables were: age, sex, skin type, smok-
ing, use of angiotensin-converting enzyme inhibitors
(ACEI), occurrence of personal or family skin cancer, sun-
screen and sun exposure habits (occupational or leisure).

Quantitative variables were represented by the averag-
es and standard deviation, or medians and quartiles (1%
and 3'Y) when normality could not be evidenced by the Sha-
piro-Wilk’s test.’> When indicated, the comparison between
groups was performed by the Student’s t-test or Mann-
Whitney test. Quantitative variables of the count type were
compared by a negative binomial regression model.'® Cat-
egorical variables were represented by their percentages
and compared using chi-square tests or linear trend chi-
square tests, in case there was an ordinal characteristic. The
correlation between quantitative variables was estimated
by Spearman’s linear correlation coefficient (rg)."”

First, cases and controls were compared bivariately
to show homogeneity of the groups. The effect size of the
categorical variables was estimated by odds ratio (OR)
and the 95% confidence interval (CI 95%).18

Later, an exploratory multivariate model of AKs risk
based on the generalized linear counting model (negative
binomial) was developed consisting of co-variables that
reach p<0.3. The effect size was represented by B estima-
tor of the regression."

Missing data were estimated by the multiple impu-
tation technique.?” Two-tailed values of p<0.05 were con-
sidered significant. Data were tabulated in MS Excel 2003®
and analyzed using SPSS 17.0° software.?!

FIGURE 1 Standardized area for counting actinic keratosis on the face (a) and on the forearms (b).
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The sample design was based on a pre-test consisting
of 50 cases and 50 controls, and calculated from a mul-
tiple regression model, power estimated at 0.8 and bilat-
eral alpha level at 0.05. According to the estimate of vari-
ables in the final model, the smallest sample was
considered to be 70 cases and 70 controls.?>?

The Project was approved by the institutional review
board of the UFPR - Curitiba-Brazil (N° 299.

EXT.005/2009-03).

ResuLts

Two hundred and ninety patients were assessed, 74 of
them were ASA regular users and 216 were controls. The
main clinical and demographic data are presented in ta-
ble 1. Cases and controls were not homogeneous regard-
ing age, prevalence of the use of ACE inhibitors and num-
ber of erythematous AKs.

Among the cases, the median time (quartiles 1 and 3)
of ASA use was 36 (17-74) months, 81% used a daily dose
of 100mg, and the median accumulated dose was 27.7
(13-59) g.

The sample median (quartiles 1 and 3) of the total
number of AKs was 2 (1-5) for face, and 1 (0-3) for ULs;
and 80% of the patients presented at least one AK lesion
on the face. A slight correlation was observed between
the number of lesions and age both for face lesions and
UL lesions (rg = 0.3 and 0.4; p<0.01). Similarly, the num-
ber of facial lesions correlated to the number of UL le-
sions (rg = 0.5; p<0.01).

Eighteen percent of the interviewed people had al-
ready received a diagnosis of cancer at some time, and
they were those who presented a higher median count
(quartiles 1 and 3) of AKs both on the face and on ULs (4
(2-7) x 2 (1-5); p<0.01 and 2 (0-10) x 0 (0-2); p<0.01).

TABLE 1. Main clinical and demographic data of cases and controls*

Variables Cases Controls OR (95% Cl) p*
Female sex - N(%) 47 (64) 149 (69) 0.78 (0.5-1.4) 0.39°
Age - average (standard deviation) 63.5 (58-70) 59 (55-66) - 0.00¢
Skin type - N(%) 0.41¢
-1l 20(27) 44 (20) 1.40 (0.7-2.8)

1 30 (41) 98 (45) 0.94 (0.5-1.8)

v 24 (32) 74 (34) 1.0

Sunburn history - N(%) 44 (59) 141 (65) 0.78 (0.5-1.3) 0.37°
Personal history of skin cancer - N(%) 11 (15) 41 (19) 0.75(0.4-1.5) 0.43°
Family history of skin cancer - N(%) 11(15) 28 (13) 1.17 (0.6-2.5) 0.68°
Sun-exposed occupation (last 10 years) - N(%) 13 (18) 35(16) 1.10 (0.6-2.2) 0.79°
Sun-exposed leisure - N(%) 30 (41) 63 (29) 1.66 (1.0-2.9) 0.07°
Daily use of sunscreen for more than 2 years - N(%) | 10 (14) 46 (21) 0.58 (0.3-1.2) 0.14°
Regular use of ACEI - N(%) 35(47) 39 (18) 4.07 (2.3-7.2) 0.00°
Smoking now - N(%) 10 (14) 41 (19) 0.67 (0.3-1.4) 0.29°
Face AKs - Median (Q1-Q3) 1(0-4) 3 (1-6) - 0.02¢
Erythematous face AKs 1(0-4) 3 (1-5) - 0.01¢
Hypertrophic face AKs 0 (0-0) 0 (0-0) - 0.59¢
UL AKs (Q1-Q3) 0(0-3) 1(0-3) 0.03¢
Erythematous UL AKs 0 (0-3) 1(0-3) - 0.02¢
Hypertrophic UL AKs 0 (0-0) 0 (0-0) - 0.72¢

*Unadjusted values; ® Chi-square test; © t-student test; ¢ Tendency chi-square; ¢ Negative binomial regression
OR = Odds Ratio; 95% CI = 95% confidence interval; Q1-Q3 = first and third quartiles; ACEI = Angiotensin converting enzyme inhibitor; AK= Actinic Keratosis; ULs = Upper limbs.
* Cases were defined by having used regular oral acetylsalicylic acid at least 6 months and controls by having no previous regular use of acetylsalicylic acid. The actinic keratosis lesions were coun-

ted on middle face and dorsal aspect of the forearms and hands.
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Regular ASA users were older and had a propensity to
perform more sun-exposed leisure activities. There were
more retired people among the ASA users (23% x 10%; OR =
2.6 (1.3-5.3); p<0.01). Similarly, those who practiced more
sun-exposed leisure activities have been more often retired
people (24% x 9%; OR = 3.3 (1.7-6.5); p<0.01). When adjust-
ed by retirement, cases and controls did not differ regard-
ing the practice of sun-exposed leisure (p=0.20).

The co-morbidities more significantly associated to
ASA regular users were: ischemic heart disease (18% x 2%;
OR =11.3 (3.6-35.9); p<0.01), systemic hypertension (84%
x 39%; OR = 8.12 (4.1-16.0); p<0.01), and type 2 diabetes
mellitus (30% x 6%; OR = 6.6 (3.1-14.0); p<0.01).

Table 2 presents the regression coefficients of face
and UL AK scores. There were different patterns of risk
variables for each subtype of neoplasm, the influence of
the age group and of fair skin-types in the incidence of’
AKs in all groups, a reduction in the number of face AKs
(erythematous and hypertrophic) and erythematous AKs

of the ULs among ASA users, in addition to smoking in-
fluencing basically the ULs count.

The period of ASA use and the ASA load also corre-
lated to lower counts of face and UL AKs (erythematous
and hypertrophic) (p<0.05).

Discussion

The regular use of ASA was independently associated to
lowest AK counts, especially the erythematous forms (face
and UL) and the hypertrophic form of the face. The COX-
2 inhibition is a possible explanation for such phenome-
non.

There is an increase of epidermal COX-2 expression
in murine skin submitted to UVB radiation, as well as in
AK lesions, squamous cell carcinoma (SCC), and basal
cell carcinoma (BCC). Similarly, in humans, there is a
significantly raised COX-2 expression in SCC lesions (40%),
Bowen disease (22%), and AKs (31%) when compared to
normal skin.?*2629

TABLE 2 Generalized linear model (negative binomial) to count AKs adjusted by risk co-variables*

Variables Face AKs UL AKs
Erythematous Hypertrophic Erythematous Hypertrophic
estimator p estimator p estimator 3 | p estimator p
Use of ASA -0.8 0.00 -0.7 0.01 -0.3 0.03 -0.4 0.24
Age 0.1 0.00 0.1 0.00 0.1 0.00 0.1 0.00
Female gender -0.2 0.11 - - - - - -
Skin type 0.00 0.00 0.00 0.00
I-1l 1.1 1.7 2.9 2.6
1l 0.6 1.0 1.3 1.6
v 0.0 0.0 0.0 0.0
Sunburn history 0.3 0.12 1.0 0.01 - - - -
Personal history of skin cancer |- - 0.7 0.16 0.3 0.10 0.5 0.15
Family history of skin cancer | 0.3 0.25 - - 0.7 0.00 0.8 0.10
Sun-exposed occupation (in |- - - - 0.4 0.09 0.8 0.03
the past 10 years)
Sun-exposed leisure 0.2 0.12 1.1 0.02 - - - -
Regular use of ACEI - - - - 0.3 0.11 0.5 0.16
Daily use of sunscreen for |- - -1.9 0.08 -0.6 0.14 -1.1 0.05
more than 2 years
Smoking now - - - - 0.9 0.00 1.4 0.00
Deviance (model) 216.7 91.0 336.2 145.8
p (model) <0.01 <0.01 <0.01 <0.01

* Composition of each model with variables that result in p<0.3; Model effect: type | analysis.
ACEI = Angiotensin converting enzyme inhibitor; AK = Actinic Keratosis; ULs = Upper limbs.

* The actinic keratosis lesions were counted on middle face and dorsal aspect of the forearms and hands.
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Transgenic mice, which promote an elevated COX-2
expression, are more susceptible to UV-induced skin tu-
mors, while COX-2 deficient mice have a tumor rate 75%
lower than normal mice.3®3! Besides, it was observed that
the presence of inflamed AKs in humans is associated to
the progression to invasive diseases in those lesions.*

COX-2 and prostaglandin E2 are positive regulators
of tumor proliferation, mainly through Ras/Raf/MAPK,
and Pt13K/Akt.*® The MAPK pathway, on the other hand,
seems to induce COX-2 production generating a positive
feedback cycle.** The same pathway may even activate the
production of epithelial growth factor (EGF) in colorec-
tal tumors.*

Another property of COX-2 related to carcinogene-
sis is the promotion of tumor angiogenesis. Its expres-
sion is correlated to tumor vascularity, capillary density,
and synthesis of vascular endothelial growth factor
(VEGF).?**¢ Similarly, in studies with AINE in colon can-
cer, a production of angiogenic factors dependent on the
activity of COX-2 was observed."

In addition to stimulating cell proliferation and an-
giogenesis, the elevation of COX-2 is related to the resis-
tance to apoptosis in various tumors, such as the colon,
breast, lung, and prostate tumors. The activity of those
enzymes proved to be correlated to the expression of an-
tiapoptotic proteins of the Bcl2 family.'*!

A decrease in the formation of UV-induced skin tu-
mors in mice that received celecoxib (89% reduction) or
indomethacin (78% reduction) was observed.?”*® A reduc-
tion in more than 50% of UVR-induced skin tumors in
naked mice receiving nimesulide - a selective inhibitor of
COX-2 - was also observed.’® Additionally, celecoxib in-
hibited the growth of melanoma cells, even in strains not
expressing COX-2.%

There was a lower risk of SCC (OR=0.2) and a lower
AK count (OR=0.5) among regular users of AINEs for
more than one year, even in low doses.*! Similar results
concerning SCC were found in a population study with
1.484 participants, observing a risk reduction with vari-
ous AINEs, mainly ASA, and more strongly for tumors
positive for p53 or with a loss of heterozygosity of the
PTCH gene.'?

In an observational prospective study involving 2.297
participants, Clouser et cols also identified an inverse as-
sociation between the use of NSAI and SCC and BCC
risks. But, in that study, short term use was more protec-
tive than long term use.* Furthermore, Asgari et cols did
not observe any association between the use of AINEs
and SCC risks in an investigation that included 830 North
Americans.®

The oral use of celecoxib, a selective inhibitor of COX-2,
was prospectively evaluated in a study with 240 individ-
uals for preventing SCC and BCC in carriers of 10-40 AKs.
After nine months, there were significantly less new SCC
(RR=0.4) and BCC (RR=0.4) lesions in celecoxib users, but
there was no reduction in the number of AKs.** Coinci-
dentally, a controlled double-blind prospective study ob-
served 20% less new BCC lesions in carriers of basal cell
nevus syndrome after having used celecoxib for three
years.*

Although the inhibition of COX-2 by ASA occurs in
a dose-dependent ratio, the oral use of just 81mg daily re-
duces significantly the prostaglandin E2 levels in the dis-
tal colonic mucosa justifying that clinic effect under low
dosages, as detected in our sample.* Besides, COX-2 inde-
pendent antineoplastic mechanisms have already been pro-
posed for ASA, such as the activation of the kappa beta nu-
clear factor (NF-kf) and stimulus to the expression of DNA
repair proteins such as: hMLH1 and hPMS2.47

In the present study, the groups were quite similar
regarding the variables under study, except for age, prev-
alence of co-morbidities, frequency of use of ACEI, and
a higher report of outdoor leisure activities among cases.
Such characteristics were predictable by the fact the ASA
indications presuppose cardiovascular diseases, which
are more prevalent with aging. Similarly, cases presented
more free time for leisure because most of them are re-
tired and can be encouraged to practice physical activi-
ties outdoors - such as hiking - for therapeutic and pre-
ventive reasons.

In contrast, a more frequent sun-exposed leisure ac-
tivity and older age should be factors that would increase
the incidence of AKs among cases. A lower count of le-
sions in those patients reinforces the evidence that ASA
exerts a protective role in the development of AKs. More-
over, the multivariate analysis did the adjustment for age,
sun exposure and skin type and reinforced the low count-
ing of AKs among cases.

Some epidemiological studies have identified a pos-
sible antineoplastic effect of ACEIL***! Such effects would
be attributed to a reduction in the angiogenic and tumor
growth promoting activities of angiotensin II. In our ca-
suistic, a significant association between the use of ASA
and ACEI was observed, for they are medications which
are frequently recommended for cardiovascular diseases.
Nevertheless, the use of ASA seemed to be associated to
a lower count of AK lesions on the face, even when ad-
justed by use of ACEL In the analysis of risk factors for
AKs, the use of ACEI - the way it was recorded - was not
associated to the number of AKs.
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The prevalence of AK was 80.3% in this sample (70.3%
for ASA users and 83.8% for controls; p=0.01), and AK
counting was higher in proportion to age, to low skin types
and associated to the occurrence of skin cancer. Such find-
ings corroborate previous epidemiological observations
and refer to a probable increase in the incidence of AKs
with the increase in longevity of the population and an in-
crease in leisure activities exposed to direct sun.>’

Variations in the prevalence of AKs observed in vari-
ous epidemiological studies may be due to the ethnic
composition of the population, their sunscreen use and
skin-exposure habits, to levels of UV radiation to which
they are exposed as well as the counting methodology
used by each team. In the region studied - located on par-
allel 25-South -, the population is constituted mainly by
European descents. In addition, the methodology used
promoted an active search for lesions, even though they
might not to be significant in a specific population con-
sisting of general dermatological patients, contributing
to a high prevalence of AKs in the sample.

Tobacco smoking is a well known risk factor for many
solid tumors, besides acting as a co-factor in other neo-
plasms, for example, in case of tumors related to papillo-
mavirus.’>*3 There are some studies that relate skin can-
cer to tobacco smoking, especially SCC (RR=2.0).5*%¢ In
addition, there is a strong association between tobacco
smoking and solitary keratoacanthoma (OR=9.1), which
some authors consider as a well differentiated SCC
form 5758

Our data show an association between current smok-
ing and the number of AK lesions on the ULs, but not on
the face. The explanation for this would be that in the re-
gion of origin of those patients - located approximately
1000 meters above sea level, with a cold climate most of
the year - there is better sun protection for the ULs than
for the face because of the clothes they wear, which per-
mits a predominant local action of other carcinogens oth-
er than UVR. Such finding must be clarified in studies
with specific designs.

Besides the different AK patterns on the face and
on ULs, that can be justified by the difficulty in quanti-
fying skin screening and skin-exposure habits, we iden-
tified differences in the risk profiles for hypertrophic
and erythematous AKs. This may be a result of the dis-
tribution of hypertrophic lesions, commonly located on
the ULs, as well as the fact they occur in smaller ampli-
tude of count than the erythematous ones, reducing the
exploratory performance of statistical models. Howev-
er, it is also possible that hypertrophic AKs present a
lower response to ASA, or even that they represent a

lighter risk of evolving or even that they already present
an invasive character and may be in more advanced stag-
es of carcinogenesis.*® Such data suggest that risk fac-
tor studies and even clinical assays in AKs must consid-
er the location of lesions and the clinical types when
analyzing the obtained results.

There was a negative association between the regular
use of sunscreen for more than two years and AK lesions -
mainly the hypertrophic ones - which reinforces the rele-
vance of sun-exposure in the genesis of AK. The preventive
and therapeutic effect of the use of sunscreen on AKs had
already been reported (OR=1.5 for remission and RR = 0.6
for incidence), mainly in places and times of year with
high levels of UVR.5-62

Our study presents some limitations as a result of a
possible inaccuracy in the clinical diagnosis of AKs and
also because the manual counting of lesions produces
variable reproducibility.!*%3

Nevertheless, our results prove to be consistent with
the data found in the literature and with the pathophys-
iology of the lesions. The differential quantification be-
tween erythematous and hypertrophic AKs also revealed
elements that favor an approach by subgroups rather than
the total counts of lesions used by other authors, main-
ly as long as we have no knowledge of the natural histo-
ry and evolution of the genesis and transformation among
those subtypes.

As our study was carried out among dermatology
patients in a public institution in the south of Brazil,
we cannot extrapolate its results to other situations.
However, the association between the use of NSAIs and
AKs has already been observed in different populations;
the consistency between the results of the analyses and
the magnitude of the effects found favor the recogni-
tion of an association between the use of ASA and low-
er counts of AKs.*! Besides, the strict exclusion criteria
and the use of control variables reduced the effect of se-
lection biases.

Subsequent clinical trials with representative sample
must substantiate our findings and define the role of the
regular use of ASA and other NSAIs in preventing AKs.

CoNcLUSIONS

The regular use of oral acetylsalicylic acid for more than
six months was independently associated to a lower pre-
valence of actinic keratosis, especially facial and erythe-
matous ones.

Research Ethics Committee date: 07/20/2009 (Comité
de Etica em Pesquisa em Seres Humanos do Hospital de
Clinicas/UFPR)
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Resumo
Acido acetilsalicilico oral e prevaléncia de queratoses ac-
tinicas

Objetivo: Queratoses actinicas sio proliferacdes atipicas
de queratinécitos com potencial para se transformarem
em carcinoma invasivo. Estudos clinicos e laboratoriais
tém observado um efeito preventivo de anti-inflamaté-
rios nio hormonais no desenvolvimento de diversas neo-
plasias. Neste estudo, investigamos a influéncia do uso
regular do 4cido acetilsalicilico na prevaléncia de quera-
toses actinicas.

Métodos: Estudo caso-controle com pacientes dermato-
légicos acima de 50 anos de idade, avaliados entre 2009
e 2011. Os casos foram definidos como aqueles que esta-
vam sob uso regular de dcido acetilsalicilico por via oral
por mais de seis meses consecutivos. Avaliou-se idade,
sexo, fototipo, tabagismo, uso de medicamentos, ocor-
réncia de cancer de pele no individuo ou na familia, ha-
bitos de protegio e exposi¢do solar. As queratoses actini-
cas foram contadas nos membros superiores e regido
medial da face. As contagens foram ajustadas pelas cova-
ridveis em um modelo linear generalizado.

Resultados: Um total de 74 casos e 216 controles foi ava-
liado. O tempo médio de uso de acido acetilsalicilico foi
de 36 meses. Casos diferiam dos controles quanto a ida-
de mais elevada, maior prevaléncia de uso de inibidores
da enzima conversora da angiotensina e menos querato-
ses na face e membros superiores (p <0,05). O modelo
multivariado mostrou que o uso do 4cido acetilsalicilico
esteve associado a contagens mais baixas de queratoses
actinicas na face de queratoses ndo hipertréficas nos mem-
bros superiores (p <0,05).

Conclusio: O uso regular do acido acetilsalicilico por via
oral por mais de seis meses esteve associado a uma me-
nor prevaléncia de queratose actinica, especialmente fa-
ciais e eritematosas.

Unitermos: queratoses actinicas, dcido acetilsalicilico,
prevaléncia, fatores de risco.
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