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Abstract

Purpose Non-steroidal anti-inflammatory drugs (NSA-
IDs) have been associated with lower risk of certain can-
cers, but data on the effect on skin cancer risk have been
limited and contradictory. We prospectively examined
whether use of NSAIDS or acetaminophen was associated
with a lower risk of skin cancer in women.

Methods The 92,125 Caucasian women in the Nurses’
Health Study provided information on aspirin use in 1980.
Other NSAIDs and acetaminophen were added in 1990.
Medication use, frequency, and quantity were reassessed
on biennial questionnaires. Through 2008, we confirmed
658 melanoma cases, 1,337 squamous cell carcinoma
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(SCC) cases, and had 15,079 self-reports of basal cell
carcinoma (BCC). We used COX proportional hazards
models to compute relative risks (RR) adjusted for known
skin cancer risk factors.

Results Neither aspirin nor non-aspirin NSAID use was
associated with a lower risk of melanoma, SCC, or BCC,
even for women with high quantity, frequency, or duration
of use. Instead, we observed an increased risk of melanoma
among current aspirin users (RR =132, 95 % CI
1.03-1.70), though an increase of similar magnitude among
past users and lack of a dose-response effect did not sup-
port a pharmacologic mechanism. We observed a mild
reduction in SCC risk in current acetaminophen users
(RR = 0.88, 95 % CI 0.75-1.02), with a linear decrease in
risk with greater frequency of use (p = 0.04).
Conclusions Aspirin and other NSAIDs were not asso-
ciated with a lower risk of melanoma, SCC, or BCC in
women. Our large, prospective study does not support a
chemoprotective effect of NSAIDs against skin cancers.

Keywords Skin cancer - Melanoma - Basal cell
carcinoma - (Cutaneous) Squamous cell carcinoma -
Aspirin - Acetaminophen - Non-steroidal anti-inflammatory
medications (NSAIDs)

Introduction

Skin cancer is a common malignancy. Non-melanoma skin
cancers such as basal cell carcinoma (BCC) and squamous
cell carcinoma (SCC) occur so frequently that they are
excluded from most cancer registries, whereas the inci-
dence of melanoma in the United States has increased
15-fold in the last 70 years [1]. Cutaneous cancers cause
considerable morbidity and, in the case of metastatic
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melanoma, a high mortality burden. Although melanoma is
curable in early stages, average survival for those with
advanced disease is under 3 years, despite best efforts at
therapy [2]. The major risk factor for skin cancers, sun
exposure, has been targeted in prevention efforts. However,
incidence continues to rise despite implementation of sun
avoidance and protection programs in high-risk areas [3].
Additionally, melanoma can occur at locations that do not
receive significant sun exposure. Due to the burden of these
diseases and the limitations of behavioral interventions,
chemoprevention has emerged as an area of investigation
in melanoma and non-melanoma skin cancers.

Biologically, it is reasonable to suspect that non-steroi-
dal anti-inflammatory drugs (NSAIDs) could affect the
pathogenesis of skin cancers. Medications in this class have
been shown to affect mechanisms of cellular damage at two
points: they suppress the activity of MAPKSs and can inhibit
AP-1 directly as well [4]. Cyclooxygenase-2 (COX-2), a
major target of NSAID therapy, is upregulated with acti-
vation of the MAPK pathway. In a study by Denkert et al.,
immunohistochemical staining showed that 93 % of mel-
anomas expressed COX-2, and 68 % of melanomas had
moderate to high expression [5]. Similarly, the COX-2
pathway has been implicated in non-melanoma skin can-
cers [6]. Topical diclofenac, an NSAID, is approved for use
in the treatment of actinic keratoses, the precursor lesion
for cutaneous SCC. In addition, polymorphisms of the
COX-2 gene have been associated with increased risk of
BCC [7].

Information regarding skin cancer risk and use of aspirin
and other NSAIDs is limited and contradictory. Our prior
analysis of data from a subset of the Genes, Environment,
and Melanoma (GEM) study suggested that non-aspirin
NSAIDs might be chemoprotective for melanoma [8].
Therefore, we conducted a prospective study to assess the
hypothesis that NSAID use decreases the risk of develop-
ing skin cancer in women. We also assessed acetamino-
phen use as a control measure, since acetaminophen is used
for a similar indication as NSAIDs and works through a
different molecular mechanism.

Methods
Study population

The Nurses’ Health Study (NHS) was established in 1976
when 121,700 female registered nurses in the US between
the ages of 30 and 55 completed the initial questionnaire on
their medical histories and health-related exposures. Fol-
low-up questionnaires are sent every 2 years to collect
updated exposure information (including medications),
incident diagnoses of cancers, and other outcomes. A
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dietary assessment is included in alternate questionnaire
cycles. Aspirin use was first assessed on the 1980 ques-
tionnaire, and non-aspirin NSAIDs and acetaminophen
were added in 1990.

The study population was drawn from the 98,711 par-
ticipants who provided information on aspirin use in 1980.
Women were excluded if they reported a previous diag-
nosis of melanoma, SCC, BCC, or any other cancer
(n = 4,039). Due to small numbers, non-Caucasians were
also excluded (n = 2,547), leaving 92,125 women for
analysis. Analyses of non-aspirin NSAIDs and acetami-
nophen included the 76,181 women from the study popu-
lation who provided information on use of these
medications in 1990. This investigation was approved by
the Institutional Review Board of Brigham and Women’s
Hospital in Boston.

Identification of skin cancer cases

Participants reported diagnoses of melanoma, SCC, and
BCC on the biennial questionnaires. Pathology records
were reviewed for melanoma and SCC to confirm the
diagnoses. Information from tumor registries was used
when medical records could not be obtained. Within the
study population, there were 1,778 reports of melanoma
from 1980 to 2008, for which we were able to obtain 1,451
pathology records (82 %). Of these, 658 (45 %) were
confirmed as invasive and included as cases in this study.
Five hundred four (35 %) were found to be in situ mela-
nomas and were excluded from this analysis. SCC was
reported by 3,905 women, and we obtained pathology
records for 2,701 (69 %). Of these, 1,337 (49.5 %) were
confirmed as invasive and classified as a case. Eight hun-
dred fifty-eight (32 %) were excluded as in situ disease.
In situ cancers, mucosal cancers, and premalignant lesions
were excluded from analysis, as these lesions may have a
distinct pathophysiology from invasive cutaneous lesions.
Medical records were not sought for BCC; all 15,079 self-
reported diagnoses were included as cases. In a validation
study, BCC was confirmed in 27 out of 28 medical records
from self-reports in the NHS [9, 10].

Aspirin, other NSAIDs, and acetaminophen

At the initial 1980 assessment, participants were asked
whether they used aspirin in most weeks, and if so, the
exact number of years of use and the number of tablets
consumed per week. On subsequent questionnaires, par-
ticipants were asked whether they were a regular aspirin
user over the past 2 years, and if so, the quantity was
reported in pre-defined categories (1-2, 3-5, 6-14, > 15
tablets per week). Frequency of use (1, 2-3, 4-5, 6-7 days
per week) was added to the questionnaire in 1984.
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Beginning in 2000, participants were also asked whether
they took standard-dose (> 325 mg) or low-dose
(< 100 mg) aspirin. The reported tablets per week of low-
dose aspirin were converted into the equivalent quantity of
standard-dose tablets for this analysis.

Frequency of use of non-aspirin NSAIDs and acetami-
nophen was first queried in 1990 and repeated on most
questionnaires. Quantity of use for these medications was
not assessed until 1998. Frequency and quantity were
reported using the same pre-specified categories as those
used for aspirin. Use of Cox-2 inhibitors was asked on the
2000-2006 questionnaires. These questionnaires have been
used to assess aspirin and NSAID effects on a variety of
oncologic and other medical outcomes [11-16] and are
available for public viewing [17].

For the present study, we reclassified participants in each
2-year follow-up cycle by status, quantity and frequency of
use for aspirin, non-aspirin NSAIDs, and acetaminophen. A
participant was classified as a current user if she reported at
least 1-2 tablets/week or 1 day/week of regular use for the
last 2 years; a past user if she did not qualify as a current user
but had been previously classified as such; or a never user if
she had never been classified as a current user during cohort
follow-up. When a participant failed to respond to a ques-
tionnaire, we used the medication information from the
previous cycle. However, if the subsequent questionnaire
was also missed, the aspirin, non-aspirin NSAID, and acet-
aminophen data remained missing until data were again
provided by the participant. Duration of use was calculated
for current and past users in each follow-up cycle as the total
cumulative years of use. For aspirin, years of use before 1980
baseline was reported and included in the total. For non-
aspirin NSAIDs and acetaminophen, participants were not
asked to report use before the initial 1990 assessment;
therefore, duration did not include earlier use.

Skin cancer risk factors

In 1982, participants were asked for their natural hair color
(black, dark brown, light brown, blonde, red) and the
number of lifetime severe or painful sunburns on their
back/shoulders, lower limbs, face/arms, or all over (never,
1-2, 3-5, > 6 burns at each location). The 1982 ques-
tionnaire also asked participants to report their skin reac-
tion to 2 h in the sun on a sunny day after exposure on
several previous occasions (none, some redness, burn,
painful burn, or painful burn with blisters) and the kind of
tan achieved after repeated sun exposures (none, light tan,
average tan, deep tan) during childhood and adolescence.
The number of moles > 3 mm in diameter on the left arm
(none, 1-2, 3-5, 6-9, 10-14, 15-20, > 21 mol) was
reported in 1986. Average annual ultraviolet (UV)-B flux
[18, 19], a composite measure based on factors such as

latitude, altitude, and cloud cover, was assigned in each
follow-up cycle based upon current state of residence.

On every questionnaire, data were collected on meno-
pausal status and use of postmenopausal hormones, body
weight, and hours spent in recreational physical activity
[20]. Height was reported in 1976. Family history of
melanoma (parent or sibling) was reported on the 1982,
1992, 1996, and 2000 questionnaires. Diet was assessed
every 4 years with a food frequency questionnaire [21, 22],
and daily intakes of vitamin C from foods [23] and vitamin
D from foods and supplements were calculated.

In 2006, participants were asked for the hours/week spent
outdoors in direct sunlight in the middle of the day in sum-
mer months during high school and college and at ages
25-35, 36-59 and 60-65 years (<1, 2-5, 6-10, >11 h/
week). Because lifetime sun exposure was assessed late in
our follow-up period, we did not include it in our statistical
models. However, in a cross-sectional analysis, none of these
periods of sun exposure was associated with use of aspirin,
non-aspirin NSAIDs, or acetaminophen and therefore would
not be expected to confound an observed association
between skin cancer and use of these medications.

Comorbid conditions that would affect use of aspirin,
NSAIDs, and Tylenol were considered as additional
covariates. However, preliminary analysis showed heart
disease, stroke, ulcers, renal disease, and arthritis were not
found to have a significant effect on melanoma risk in
medication users; these variables were therefore not
included in the multivariate models for melanoma or other
tumor types (data not shown).

Statistical analyses

In analyses of aspirin use, each participant contributed
person-time from the return date of the 1980 questionnaire
and was censored at date of diagnosis, report of any cancer
(except non-melanoma skin cancer in melanoma analyses),
date of death, or the end of follow-up on June 1, 2008. The
models for risk of melanoma were controlled for previous
SCC and BCC, whereas in analyses of SCC and BCC,
women were censored upon report of SCC, BCC, or mel-
anoma diagnosis. Participants did not contribute person-
time in follow-up cycles when they were missing infor-
mation on aspirin use. A total of 92,125 women were
followed through 2008, contributing approximately 2.0
million person-years (p-y) to melanoma analyses and 1.8
million p-y to the SCC and BCC analyses. In analyses of
non-aspirin NSAID and acetaminophen use beginning in
1990, 76,181 women contributed 1.1 and 1.0 million p-y to
the melanoma and SCC/BCC analyses, respectively.

The most current exposure and covariate data were used
to allocate person-time to the appropriate category for each
variable at the beginning of every cycle. For physical
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activity, dietary intakes, and UV-B flux, we used a cumu-
lative average of the current and all previous measures. We
used Cox proportional hazards models to compute relative
risks (RR) within categories of use of aspirin, non-aspirin
NSAIDs, and acetaminophen. The models were condi-
tioned on months of age and questionnaire cycle to account
for age and time. Multivariable-adjusted RRs were calcu-
lated from models controlled simultaneously for all other
potential skin cancer risk factors. In analyses with cate-
gorical variables of status, quantity, frequency, and dura-
tion of medication use, never users were the reference
group in all models. To assess a dose-response effect, a
p value for linear trend was determined by entering quan-
tity, frequency, and duration of use into the model as a
continuous value, excluding never users.

To determine whether the effect of aspirin, non-aspirin
NSAIDs, or acetaminophen on skin cancer was different
for women who were otherwise at low or high risk for
disease, we reanalyzed the data stratified by a risk score.
For melanoma, we used the risk score developed by Cho
et al. [24], which was generated from a model based on
age, hair color, number of severe sunburns over the life-
time, and number of moles on the left arm, and translated
the score into a relative risk (RR) compared with women of
the same age. We classified participants with an RR of <2
as low risk, an RR of 2-3.9 as medium risk, and an RR > 4
as high risk. For SCC and BCC, we calculated a simple
score based on the following six factors that were associ-
ated with increased risk in our models: tendency to burn
after 2 h on a sunny day during childhood and adolescence;
six or more severe burns over lifetime; six or more moles
on left arm; blonde or red hair color; UV-B flux at resi-
dence >114 Robertson-Berger units; and activity >4
h/week. We classified participants with zero or one risk
factor as low risk of SCC and BCC; two factors as medium
risk; and three or more factors as high risk. For both the
melanoma and SCC/BCC risk scores, the low, medium,
and high categories were defined to ensure a sufficient
number of cases in each stratum.

Results

The characteristics of medication users and non-users over
the follow-up period are compared in Table 1. The median
age of participants is greater for the non-aspirin NSAIDs
and acetaminophen groups than for the aspirin group, as
would be expected since the initial assessment was
10 years earlier for the aspirin analysis. Similarly, a larger
proportion of subjects were postmenopausal in these
groups than in the aspirin group. Despite this, an analysis
stratifying participants by age did not alter the results
overall, with the exception of revealing a significant
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interaction between age and duration of non-aspirin
NSAID use. After adjusting for age, the characteristics of
the subjects show little variation when classified by med-
ication use status. One exception is body mass index
(BMI), which was higher for current users of non-aspirin
NSAIDs and acetaminophen than for never users. Of note,
many medication users reported use of more than one type
of analgesic concurrently (e.g., 46 % of current aspirin
users reported current use of NSAIDs as well).

Aspirin use

Results of the analysis for aspirin are presented in Table 2.
Risk of melanoma was significantly elevated for both past
and current users compared with never users in the simple
analysis adjusted for age and questionnaire cycle. Results
were only mildly attenuated after adjustment for all risk
factors (past use RR = 1.29, 95 % CI 0.98-1.71; current
use RR = 1.32, 95 % CI 1.03-1.70). However, no dose
response was observed for quantity (pyena = 0.61), fre-
quency (Pyenda = 0.21), or duration (pyeng = 0.44) of
aspirin use.

In the SCC analysis, current aspirin users did not have a
reduced risk compared with never users (RR = 0.99, 95 %
CI 0.83-1.19). Increasing quantity of tablets per week
showed a marginally significant trend for mildly decreased
risk of SCC (pyeng = 0.05), with a 2 % decrease in risk for
each additional tablet/week. However, the results for fre-
quency and duration of use did not support a dose—response
relationship for this medication.

For the association between BCC and aspirin use, all
risk ratios were close to unity. A significant decrease in risk
of 2 % for every 10 years of aspirin use was shown

(ptrend = 002)

Non-aspirin NSAID use

Results of analysis for this medication are reported in
Table 3. Current use of non-aspirin NSAIDs was not
associated with risk of melanoma (RR = 0.96, 95 % CI
0.76-1.20), SCC (RR = 0.94, 95 % C1 0.81-1.09), or BCC
(RR =1.01, 95 % CI 0.96-1.06) in the multivariable
analyses. There was a suggestion of decreased risk with
increasing quantity for melanoma (RR = 0.75, 95 % CI
0.49-1.15 for > 6 vs. 1-2 tablets/week, pyena = 0.07) and
for SCC (RR = 0.72, 95 % CI 0.46-1.14 for > 15 vs. 1-2
tablets/week, puena = 0.12); however, a dose-response
effect was not shown for frequency or duration of use. In an
analysis stratified for age, longer duration of use was
beneficial for women over the age of 65, but not for
younger women (Pyeng = 0.04).

In a separate analysis of COX-2-specific inhibitors with
a shorter follow-up period beginning in 2000, there was no
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Table 1 Age and age-standardized characteristics of the study population of women by reported aspirin use (1980-2008) and by reported non-
aspirin NSAID and acetaminophen use (1990-2008), Nurses’ Health Study

Aspirin Non-aspirin NSAID Acetaminophen
Never Past Current Never Past Current Never Past  Current
Mean
Age, years 532 61.6 58.6 63.6 66.0 624 63.4 649 632
BMI, kg/m? 25.3 263 259 25.6 269 272 26.0 26.7 269
Height, in 64.4 64.6 64.5 64.4 64.6 64.6 64.5 645 645
Vitamin C intake from foods, mg/day 139 136 138 148 146 146 148 146 145
Vitamin D intake from foods and supplements, pg/day 5.0 4.6 53 5.4 5.6 5.6 5.6 5.6 5.5
Percent
Painful burn after 2 h in sun® 13 14 14 12 14 14 13 13 14
Deep tan after repeated sun exposure® 21 22 22 21 22 21 21 21 21
Severe sunburns over lifetime > 6 50 55 53 48 54 54 50 53 53
Blonde or red hair color 14 14 15 14 14 15 14 14 14
Family history of melanoma 7 7 7 8 8 7 8 8
Moles on left arm > 6 3 4 4 3 4 4
Recreational activity > 4 h/week 26 23 26 27 24 24 28 24 22
UV-B flux > 114 R-B units® 31 28 29 31 32 33 33 31 31
Smoking, current 20 15 17 13 10 10 13 10 10
Postmenopausal 72 72 72 83 78 78 82 78 80
HRT, current use® 26 28 29 25 30 28 25 29 28
Aspirin, current use na na na 52 52 46 55 49 44
Non-aspirin NSAID, current use 24 41 31 na na na 29 33 41
Acetaminophen, current use 30 38 28 27 30 38 na na na

# Skin reaction to sun during childhood and adolescence

® UV-B flux at state of residence, measured in Robertson-Berger units (count x 1074

¢ Use of hormone replacement therapy among postmenopausal women

association between current use and any of the skin cancer
outcomes (RR [95 % CI] =1.17 [0.79-1.74], 1.19
[0.92-1.61], and 1.05 [0.96-1.15] for melanoma, SCC, and
BCC, respectively).

Acetaminophen use

Table 4 details the findings for acetaminophen. Risks of
melanoma and BCC were unaffected by current use of
acetaminophen (RR = 0.90 and 1.05, respectively). SCC
rates were modestly decreased in current acetaminophen
users (multivariable RR = 0.88 [95 % CI 0.75-1.02]), and
this was supported by evidence of lower risk with more
frequent and longer duration of use. Women who reported
using acetaminophen 67 days/week had a 22 % reduction
in risk (RR = 0.78, 95 % CI 0.59-1.02) with a significant
linear trend in decreasing risk with increasing frequency
(p = 0.04). Duration of use for 15 or more years was
associated with a 37 % lower risk (RR = 0.63, 95 % CI
0.38-1.04), though no dose-response effect was apparent

(ptrend = 0. 14)

Stratified analyses

We examined associations between aspirin, non-aspirin
NSAIDs, and acetaminophen and risk of melanoma, SCC,
and BCC within strata of women who were at low, med-
ium, and high risk for disease, but found no evidence that
associations differed within these strata. Of note, we con-
tinued to observe an elevated risk of melanoma among
current aspirin users in both low risk (RR = 1.35, 95 % CI
0.91-1.98) and high risk (RR = 1.20, 95 % CI 0.77-1.87)
women, and a lower risk of SCC for women using acet-
aminophen 6-7 days/week in both the low risk (RR = 0.74,
95 % CI 0.49-1.11) and high risk (RR = 0.79, 95 % CI
0.47-1.33) categories.

Discussion
In this investigation, we did not find evidence to support

our hypothesis that aspirin or non-aspirin NSAIDs can
decrease the risk of melanoma or non-melanoma skin
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cancers. Rather, we observed an increased risk of mela-
noma among current aspirin users, though an increase of
similar magnitude among past users and lack of evidence
for a dose-response effect for quantity, frequency, or
duration of use among current users detract from the
plausibility of a pharmacologic mechanism.

Preclinical evidence indicates that NSAIDs are potential
candidates for chemoprevention in skin cancers [25]. A
primary target of ultraviolet radiation is a second-messen-
ger system involving mitogen-activated protein kinases
(MAPKSs). The MAPK enzymes exhibit increased activity
with the addition of UV radiation, increasing cell prolif-
eration and differentiation and affecting apoptosis. The
activation of the MAPKSs results in unrestricted cell growth
by means of activator protein 1 (AP-1). NSAIDs have been
shown to affect these mechanisms of cellular damage at
two points: they suppress the activity of MAPKs and can
inhibit AP-1 directly as well [4]. Upregulation of MAPKs
can also increase activity of cyclooxygenase-2 (COX-2),
one of the primary targets of NSAIDs, and most melano-
mas have significant expression of this enzyme [5].

In addition to our prior analysis of NSAIDs and mela-
noma risk from the GEM study [8], five reports have
addressed the chemopreventive potential of NSAIDs for
melanoma in human subjects. In the only other prospective
investigation, which was conducted in men and women
in the Vitamins and Lifestyle (VITAL) study and included
349 incident cases of melanoma, risk of melanoma was
not associated with either aspirin or non-aspirin NSAID use
assessed retrospectively at baseline (HR = 1.10, 95 %
CI = 0.76-1.58 for aspiriny HR =122, 95 % CI =
0.75-1.99 for non-aspirin NSAIDs) [29]. Our findings
supplement this result by assessing medication use every
2 years over a longer period of follow-up. Three case—
control studies found a significant risk reduction of
43-55 % in melanoma for aspirin or non-aspirin NSAID
users, but these results are open to doubt due to the
potential for recall bias and lack of control for a full
spectrum of other risk factors [26-28]. In the last of these
five studies, which was conducted in melanoma patients,
users of COX-2 inhibitors were significantly less likely to
have a second primary melanoma, metastasis, or recurrence
(p = 0.03) [30]. Although these results are interesting,
individuals in a high-risk population may have a different
predisposition to skin cancers, and the mechanisms for
metastasis and recurrence differ from those of primary
disease.

Several reports have evaluated the effects of aspirin and
other NSAIDs on non-melanoma skin cancers and results
have been inconsistent. Ours is the first reported prospec-
tive study in the general population. Retrospective results
from three case—control studies reported non-significant
odds ratios (OR) of 0.85 for BCC [7] and ORs between

0.07 and 1.32 for SCC, depending upon dose, frequency,
and duration of use [31, 32]. Two studies were conducted
in high-risk populations. In individuals with previous non-
melanoma skin cancer, NSAID use in the year previous to a
subsequent diagnosis was unassociated with BCC, whereas
a non-significant 29 % lower risk of SCC was observed,
though risk did not decline with greater frequency of use
[33]. The other study in individuals with actinic keratoses
found that recent initiators of NSAID use had significantly
lower risks of first BBC or SCC, though risks were not
reduced for continuous NSAID users [34]. Lastly, two
clinical trials of celecoxib, a selective COX-2 inhibitor,
have been conducted in individuals at high risk of non-
melanoma skin cancers. In a trial conducted in subjects
with basal cell nevus syndrome, development of new BCC
was reduced by 50 % in celecoxib users with less severe
disease [35], and in the other trial of this medication in
individuals with multiple actinic keratoses, non-melanoma
skin cancers were reduced by 59 % after 11 months of
follow-up [36]. However, the pathophysiology of cancer in
those with basal cell nevus syndrome or severe sun damage
may differ substantially from that of the general popula-
tion, and the short duration of follow-up in the actinic
keratosis study may not be indicative of more extended
benefit.

Although our study was designed around a hypothesis of
a potential chemoprotective effect of NSAIDs, our data
suggested a possible reduced risk of SCC for current users
of acetaminophen, particularly for those with more fre-
quent or longer duration of use. Epidemiologic and clinical
data on the role of acetaminophen in the development of
skin cancers are lacking. However, the effects of acet-
aminophen on melanoma investigated in vitro and in ani-
mal models do not support our results [37, 38]. These
studies showed selective toxicity of acetaminophen against
melanoma cells, which may be due to interactions with
tyrosinase and increased formation of reactive oxygen
species. Absence or alterations in tyrosinase, such as in
certain types of albinism, have been shown to increase risk
of both melanoma and non-melanoma skin cancers [39].
Given the lack of supporting mechanistic evidence, our
observed association between acetaminophen use and
decreased incidence of SCC may be an incidental finding
without clinical significance.

The strengths of our study include the prospective
design, large number of skin cancer cases, and reassess-
ment of medication use over a long follow-up period.
There are also several limitations. Our study included only
Caucasian female nurses; therefore, the results may not be
representative of the general population. However, these
subjects would be expected to be more accurate in their
reporting of medication use and diagnoses. Furthermore,
sufficient data were not available to assess the full duration

@ Springer
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of non-aspirin NSAID and acetaminophen use, as previous
duration of use was not reported at the first assessment of
these medications in 1990. It is possible that more extended
use of these medications over time (more than 15 years) may
have a significant effect. In addition, we were not able to
confirm medication use with prescriptions. However, since
most of these medications are commonly available over the
counter, it is questionable whether this measure would
increase the accuracy of reporting. Lastly, pathology review
could not be done to confirm each reported case of BCC for
practical reasons, and pathology reports could not be
obtained for some reported melanomas and SCCs [9, 10].

In conclusion, we did not find a chemoprotective effect
of aspirin or non-aspirin NSAIDs on risk of melanoma or
non-melanoma skin cancers. Additional study is required to
clarify our observation of a decreased risk of SCC with
frequent acetaminophen use.
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