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CAPSULE SUMMARY
- Previous studies demonstrated higher keratinocyte carcinoma risk with statin use,
but lacked adjustment for important confounders.
- Inthis study, longer duration of statin use was associated with higher basal cell
carcinomarisk in men only.

- Therelation between statins and skin cancer risk may differ by sex.
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ABSTRACT

Background: Statins are among the most commonly used medicatiotne United States, and
statin use is associated with increased risk cdlbzel carcinoma (BCC) and squamous cell
carcinoma (SCC). However, previous studies ardeinby lack of adjustment for important
confounders.

Objective: Examine the relation between statins and skin caislein the Nurses’ Health Study
and Health Professionals Follow-up Study.

Methods: Cox proportional hazards regression was used to@&esassociations.

Results: During follow-up (2000-2010), we documented 10,B¥1C, 1,393 SCC, and 333
melanoma cases. History of high cholesterol wasasstciated with risk of BCC (pooled
multivariable-adjusted Hazard ratio (HR)=1.04 [1.0@9], SCC (HR=0.95 [0.85, 1.06]), or
melanoma (HR=0.87 [0.64, 1.19]). Statin use wasagsbciated with risk of BCC (HR=1.04
[0.99, 1.09]), SCC (HR=1.08 [0.94, 1.24]), or melara (HR=1.04 [0.78, 1.38]). There was a
trend towards higher BCC risk with longer duratafrstatin use in merP¢trend=0.003), but not
in women P-trend=0.86).

Limitations: Lack of treatment data.

Conclusion: History of high cholesterol was not associated wkim cancer risk. Longer
duration of statin use was associated with a ttemards higher BCC risk in men.

Keywords: Statins; basal cell carcinoma; squamous celliitanga; melanoma
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ABBREVIATIONS

Keratinocyte carcinomas — KCs

Squamous cell carcinoma — SCC

Basal cell carcinoma — BCC

Nurses’ Health Study — NHS

Health Professionals Follow-up Study — HPFS

Multivariable adjusted relative risk - MVRR
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INTRODUCTION

The incidence of melanoma and keratinocyte naroas (KCs) — which are comprised of
squamous cell carcinoma (SCC) and basal cell car@n(BCC) of the skin — have been
increasing in the United States and worldwide, mpdesent a significant economic burdén.

High cholesterol is also common and affects exprately 13% of adults in the United
State$ Several cellular mechanisms that promote altehetesterol homeostasis have been
associated with cancer developmé&tftand high cholesterol has been associated witkased
risk of certain malignancies including prostateasat® **However, the potential relation
between high cholesterol, KCs, and melanoma habew®t previously investigated.

Recent estimates from the National Health anditiart Examination Survey (NHANES)
suggest that 17% of adults in the United State®ar statin medicatiohi.In contrast to the
lack of studies on the potential relation betwddn sancers and high cholesterol, there has been
some investigation of the relation between skirceamand statin (3-hydroxy-3 methylglutaryl
coenzyme A inhibitors) use.

Although primarily prescribed as cholesterol-8yimg medications, statins have been shown to
have pleiotropic properties, which include inhibitiof tumor cell growth®*® Conversely,
statins have also been associated immunosuppresgsibimhibition of the Ras signaling
pathway?>?*which has been associated with development of RE€%A large prospective study
in women demonstrated no significant associatidwéen statin use and risk of melanofha.
Previous studies investigating the relation betwstatin use and KCs found an increased risk of
KCs with statin usé®**However, data from these studies are limited b t&f adjustment for

UV light exposuré® and lack of malignancy verification and diagnatase®
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We prospectively investigated the relation betweigh cholesterol, statin use and risk of
melanoma, SCC, and BCC in the Nurses’ Health S{MHS) and the Health Professionals

Follow-up Study (HPFS) — two cohorts followed by oesearch group.
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MATERIALS AND METHODS
Study participants

The Nurses’ Health Study (NHS) is a prospeativeort of 121,700 registered female nurses
aged 30-55 years at study onset in 1976. The HPattfessionals’ Follow-up Study (HPFS) was
established when 51,529 male health professiogald 40-75 years were enrolled in 1986. In
both cohorts, follow-up questionnaires are admémed biennially, with an average follow-up
rate of greater than 90% of the eligible persoretiithis study was approved by the Partners

Healthcare Institutional Review Board (1999P011114)

Ascertainment of high cholesterol

On the 1976 and 1978 NHS questionnaires, partitspaare asked whether they had elevated
cholesterol. On the 1980 NHS questionnaire and HI8BS questionnaire, and every two years
thereafter, participants were asked whether ac@dinihad diagnosed them as having elevated
cholesterol. We classified participants who ansagehges” to this question as having a history
of high cholesterol from that time onwards. A poas validation study in NHS demonstrated
self-reported cases of elevated cholesterol le&dighly reliable, with greater than 85% of

reported cases confirmed via review of medical s

Ascertainment of medication use

In 2000, and every two years thereafter, NHSHR&S participants were asked whether they
regularly used statins. We considered women whoarresl “yes” to have taken the statins for
the previous two years. Participants were alsocask@000 the number of years they used

“Statin cholesterol-lowering drugs” prior to the@Dquestionnaire cycle.
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Identification of skin cancer cases

Cohort participants reported new cases of saircer biennially. Study physicians reviewed
participant medical and pathology reports to vecdges of SCC and melanoma. Although
medical records were not obtained for cases ofrteg®BCC, previous validation studies
performed in these cohorts have demonstrated appatedy 90% accuracy in self-reported

BCC cases, when confirmed by pathology or medieebmds® 3

Ascertainment of covariates

Covariates were selected based on previousbrtegprelated factors for melanoma and R€s.
Factors considered included age, natural hair calomber of skin moles, cumulative ultraviolet
flux, skin reaction to prolonged sun exposure dychildhood/adolescence, number of lifetime
severe or blistering sunburns, family history oflamema, smoking status, body mass index,
citrus consumptior> **and physical activity. Data on covariates wereaintetd from the
biennial questionnaires. Dietary factors were datifrom semiquantitative food frequency
guestionnaires mailed to participants every foargePhysical activity was derived from
guestionnaire information obtained every four yeafdHS, and every two years in HPFS.
Time-dependent covariates were updated with eaebtiquinaire cycle, when available. In cases
where covariate information was missing, informaticmm the previous questionnaire cycle was

carried forward.

Statistical analysis
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All analyses were performed in a prospective meamising information on high cholesterol
and medication use that was collected before therted case of melanoma or KC. We
considered participants who reported high cholekteror prior to 2000 (the baseline year of
our study) as having a history of high cholestdfain a subsequent questionnaire, participants
reported having high cholesterol, they were considi¢o have a history of high cholesterol from
that point onward. Duration of statin use was datiby taking the number of years participants
reported using statins prior to the 2000 questioer@ycle, and assigning two additional years of
statin use for participants who reported use dirsgtan any given two-year time period over the
follow-up period. Duration of statin use was catezgr as <1 year, 1-2 years, 3-4 years, 5-6
years, 7-8 years, and >8 years of statin use irs@@€ and BCC analyses, and <1 year, 1-2
years, 3-4 years, >4 years of statin use in ouanogha analyses. R-trend was utilized to test
for an overall trend towards significance by insieg categorical duration of statin use.

Multivariable-adjusted relative risks were cdétad using Cox proportional hazards regression
models. We examined the relation between high sherel, statin use, and skin cancer by first
examining the relation between history of high estérol and skin cancer and subsequently
limiting our analysis on statin use and risk ofns&ancer to participants with a history of high
cholesterol. We performed a separate analysis tigagimg high cholesterol, statin use, and risk
of melanoma that did not exclude participants \aithistory of SCC or BCC at baseline, and
instead adjusted for a history of SCC or historB6IC in the statistical model. We also ran
separate models that included adjustment for useabfsteroid medications. We also performed
a secondary analysis to evaluate whether the alagtween high serum cholesterol, statin use,
and risk of skin cancers varied by health screeamgng participants. Participants were asked

each questionnaire cycle whether they underwehiyaipal examination over the past two years,
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RESULTS

Participant characteristics at baseline accgrtbrhistory of high cholesterol and statin use are
shown in Table 1. At baseline, 34,376 women (60.86@) 10,590 men (50.3%) reported a
history of high cholesterol. Among participants wiported a history of high cholesterol,
11,743 women (34.2%) and 4,341 men (41.0%) repactic use.

During the ten-year follow-up period (2000-2011),201 incident cases of BCC, 1,393
incident cases of SCC, and 333 incident cases l#moma were identified. History of high
cholesterol was not associated with risk of BCCl{ivariable adjusted relative risk (MVRR) =
1.03; 95% confidence interval (Cl) = 0.98, 1.083,GS(MVRR = 0.94; 95% CI = 0.82, 1.08), or
melanoma (MVRR = 0.77; 95% CI = 0.58, 1.01) amomgnen (Table 2). Among men, history
of high cholesterol was not associated with riskmy skin cancer; the HR [95% CI] was 1.08
[1.00, 1.16] for BCC, 0.97 [0.81, 1.16] for SCCdah06 [0.71, 1.57] for melanoma.

Among participants with a history of high chaérsl, we did not find significant associations
between statin use and risk of BCC, SCC, or melanoneither women or men (Table 3). In a
pooled analysis of the cohorts, the HR [95% CI] W&z} [0.99, 1.09] for BCC, 1.08 [0.94, 1.24]
for SCC, and 1.04 [0.78, 1.38] for melanoma.

Duration of statin use was not associated visthaf BCC P-trend = 0.86), SCCR-trend =
0.89), or melanom&¥trend = 0.68) among women (Table 4). Longer duratiostafin use was
associated with increased risk of Ba&tfend = 0.003) among men. Men who reported statin
use for 3-4 years, 5-6 years, and >8 years happnodmately 7%, 12%, and 28% higher risk of
BCC, respectively, compared with men who reportégear of statin use. Duration of statin use

was not associated with risk of SCEtfend = 0.09) or melanoma among méht(end = 0.80).

11
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12

In a pooled analysis of the cohorts, longer duratibstatin use was not associated with risk of
BCC (P-trend = 0.20), SCCR-trend = 0.28) or melanomd&¢trend = 0.68).

An analysis of type of statin use and risk of BGCC, and melanoma (Table 5) demonstrated
lower risk of BCC with pravastatin use comparechwib statin use in men (MVRR = 0.62; 95%
Cl1=0.41, 0.93) and a lower risk of BCC with pratzdin use compared with no statin use in
men and women combined (MVRR = 0.88; 95% CI = 00799). There was a higher risk of
SCC with lovastatin use compared with no statininseomen (MVRR = 1.82; 95% CI = 1.15,
2.88), and a higher risk of SCC with lovastatin agmpared with no statin use in men and
women combined (MVRR = 1.77; 95% CI = 1.20, 2.63).

A secondary analysis for melanoma was condueitbut excluding participants having a
history of BCC or SCC at baseline, but instead std)g for history of BCC and SCC, and did
not materially change the results. Accounting fial steroid use did not materially change our
results. Accounting for health screening amongigpgents did not change our results either

(data not shown).

12
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DISCUSSION

History of high cholesterol was not associatéith wisk of BCC or SCC in women and men.
Statin use among participants with a history ohhtgolesterol was not associated with risk of
SCC, BCC, or melanoma, but there was a signifit@nd towards higher risk of BCC with
longer duration of statin use in men.

High cholesterol has been associated with iser@aisk of developing some cancers including
prostate cancér: **Cellular mechanisms associated with impaired cftetel homeostasis have
been associated with higher risk of cancer. Ininbibf the ABCA1 gene — which in normal
cells mediates transfer of cholesterol across lhenm membrane — has been associated with
increased mitochondrial cholesterol, which inhiltits release of mitochondrial apoptosis-
promoting molecules, thus facilitating cancer selivival” Our data shows no association
between high cholesterol and risk of BCC, SCC, elamoma in HPFS and NHS.

Previous studies present conflicting evidenas wegards to the association between statin use
and KC, reporting positivé *! negative’’* or no associatior’8:** A recent large
epidemiological study in the Women’s Health Inizatdemonstrated an increased risk of KC
with statin usé* However, their data were limited by the self-répdmature of KCs, and lack
of malignancy diagnosis date. Some studies sugtgt use may increase risk of KC due to

increased regulatory T cells secondary to immunaraion>*” and statins have been

associated with inhibition of the ras signalinghvey>**which has been associated with
development of KC&?® There is increasing evidence that suggests a higtieence of KCs
among immunosuppressed individu&lsnd thus, the potential immunosuppressive behafior

statins may serve to increase risk of KCs amortinstaers> Conversely, statin-induced

changes in other cellular pathways have been assdavith decreased risk of K€ *>*Our

13
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data showed no association between any statinngsgsk of BCC, SCC, or melanoma.
However, there was a significant trend towards éiglsk of BCC with longer duration of statin
use in men, but no association between risk of B@E duration of statin use in women. This
finding suggests that there may be differences éatvthe physiological consequences of long-
term statin exposure between men and women. Fuitiseilggests that the potential effects of
statin use may be the result of cumulative, lomgitexposure to statins.

Statins have been shown to have inhibitory effentiuman melanoma cells secondary to

A, *>and promoting apoptost$.*° A recent meta-

inhibition of angiogenesis, cell growt
analysis that included data from a number of randedcontrolled trials and cohort studies
demonstrated no association between statin usesknof melanoma? Further, a prospective
study in postmenopausal women demonstrated noiassadetween statin use and risk of
melanom&. In our study, there was no association betweeinsitse or risk of melanoma in
men or in women.

Different statins have been shown to have vardegrees of solubility in octanol
(lipophilicity) and lipid-lowering potency’®® A previous study examining the association
between statin type and risk of keratinocyte cantias demonstrated higher odds of KC with
lovastatin use and simvastatin use compared wittaton use in women, which the authors
suggested may be related to varying lipophilicitg @otency of these drugSln our study, we
found a higher risk of SCC with lovastatin use canggl with no statin use in men and women,
which is consistent with the findings from the poas study. However, we found no association
between risk of SCC or BCC with simvastatin useunstudy, and a lower risk of BCC with

pravastatin use compared with no statin use in Mieese findings suggest the association

between statin use and risk of BCC may differ layisttype.

14
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Our study has limitations. History of high chetlerol and statin use was self-reported, and we
lacked information on duration of statin use ptithe baseline year. Although we were able to
determine duration of statin use, our study ladkésrmation on statin dose in participants.
However, data were prospectively collected oveyddrs in this study, and information
provided by these cohorts has been shown to béyhiglable in previous studie’.***we
adjusted for many potential confounders in our maitable models, but given the relatively few
cases of melanoma in our cohort, the interpretsitmfi our melanoma analyses may be limited.
However, it is worth nothing that our findings @ensistent with results from a previous large
prospective study on the relation between statinausi risk of melanonfd.We limited our
analyses to white participants, given the smallarsize and lack of skin cancer cases in other
ethnicities.

In conclusion, history of high cholesterol wad associated with risk of keratinocyte
carcinomas or melanoma, and longer duration ohstse may be associated with higher risk of
basal cell carcinoma in men. Our data suggest thesebe differences in the physiological
consequences of long-term statin exposure anafiskin cancers between men and women.
Individuals using statins long-term may benefiinfroounseling on the importance of routine

self-surveillance and health screening.

15
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Table 1.Baseline Characteristics of Participants Accordmglistory of High Cholesterol and Statin use intém in the Nurses’ Health Study
(NHS) and in Men in the Health Professionals FolgwStudy (HPFS)

History of High Cholesterol Statin Use

No Yes No Yes
Women in NHS (2000)
No. of participants 22,862 34,376 45,119 12,119
Age, year$' 64.1(7.1) 66.1(6.9) 64.9(7.1) 67.0(6.8)
Family history of melanoma, % 6.9 7.3 7.2 7.2
Red/blonde hair, % 14.8 14.4 14.6 14.5
Painful burn/blisters reaction as a 12.8 13.8 13.1 14.5
child/adolescent, %
No. of blistering sunburns 8.2(6.9) 8.5(6.8) 8.4(6.9) 8.6(6.9)
Use of sunscreen, % 23.9 23.0 23.3 23.5
Annual UV flux (x10* RB count) 123.3(25.4) 123.6(26.0) 123.8(25.9) 122.5(25.4)
Body mass index (kg/fh 26.2(5.4) 27.4(5.4) 26.6(5.4) 28.2(5.4)

Physical activity level (metabolic-equivalents 18.3(23.0) 16.2(21.2) 17.5(21.8) 15.5(22.8)
hrs/wk)

Current smoking, % 10.8 9.2 9.8 9.8
Menopausal status, % 97.3 97.7 97.5 97.8
Current postmenopausal hormones ige, 48.5 50.1 49.8 48.4
Total energy intake (kcal/d) 1741.6(534.0) 1722.1(531.9) 1738.3(533.9) 1696.5(527.3)
Alcohol intake (g/d) 5.4(9.3) 4.7(9.0) 5.1(9.2) 4.3(8.5)
Total citrus intake (serving/d) 0.8(0.6) 0.8(0.6) 0.8(0.6) 0.8(0.6)
Statin use, % 1.8 33.6 - -
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History of high cholesterol, % - - 50.6 96.9
Men in HPFS (2000)

No. of participants 10,453 10,590 16,304 4,739
Age, year$ 64.0(8.7) 64.6(8.3) 64.0(8.6) 65.4(8.1)
Family history of melanoma, % 4.5 4.9 4.7 4.9
Red/blonde hair, % 12.9 11.9 12.6 11.5
Painful burn/blisters reaction as a 21.7 21.8 22.1 20.8

child/adolescent, %

No. of blistering sunburns

Use of sunscreen, %

Annual UV flux (x10* RB count)
Body mass index (kg/fh

Physical activity level (metabolic-equivalents
hrs/wk)

Current smoking, %

Total energy intake (kcal/d)
Alcohol intake (g/d)

Total citrus intake (serving/d)
Statin use, %

History of high cholesterol, %

12.6(12.1)  12.6(11.9) 12.8(12.1) 12.2(11.7)

58.5 60.3 58.9 60.8
129.4(27.3)  129.5(27.5)  129.5(27.4)  129.1(27.5)
25.6(5.1) 26.2(4.9) 25.7(5.0) 26.5(4.9)

35.2(43.3)  30.7(36.3) 33.7(40.7) 30.3(36.8)

4.5 4.1 4.5 3.7
2019.7(545.1) 1970.5(532.4) 2013.4(543.3) 1930.7(518.0)
10.4(13.8)  11.0(13.9) 10.7(14.0) 10.8(13.2)

1.0(0.7) 0.9(0.7) 0.9(0.7) 0.9(0.7)

3.9 40.6 - -

- - 38.4 91.7

Values are means (SD), or percentages and havestawtardized to the age distribution of the somfyulation.

#Values are not age adjusted.

® Percentages among postmenopausal women
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Table 2. Age- and Multivariable-Adjusted Relative Risks dfirs Cancer According to History of High Cholesterblurses’ Health Study
(NHS, 2000-2010) and Health Professionals FollowStypdy (HPFS, 2000-2010)

No. of Person- Age- 95% ClI Multivariable- 95% CI
Cases Years Adjusted RR Adjusted RR*
Basal cell carcinoma
NHS
No history of high cholesterol 2,215 159,784 1.00 Reference 1.00 Reference
History of high cholesterol 5,072 318,951 21.0 0.97, 1.07 1.03 0.98, 1.08
HPES
No history of high cholesterol 1,212 73,058 .00L Reference 1.00 Reference
History of high cholesterol 1,702 93,196 1.06 0.99,1.14 1.08 1.00, 1.16
Pooled
No history of high cholesterol 3,427 232,842 1.00 Reference 1.00 Reference
History of high cholesterol 6,774 412,147 3.0 0.99, 1.08 1.04 1.00, 1.09
Squamous cell carcinoma
NHS
No history of high cholesterol 298 160,676 0QL. Reference 1.00 Reference
History of high cholesterol 586 321,044 0.90 0.78,1.04 0.94 0.82,1.08
HPES
No history of high cholesterol 222 74,096 a1L.0 Reference 1.00 Reference
History of high cholesterol 287 94,658 0.95 .8001.13 0.97 0.81, 1.16
Pooled
No history of high cholesterol 520 234,772 0QL. Reference 1.00 Reference
History of high cholesterol 873 415,702 0.92 0.82,1.03 0.95 0.85, 1.06
Melanoma
NHS
No history of high cholesterol 87 160,872 a1L.0 Reference 1.00 Reference
History of high cholesterol 141 321,436 0.78 0.60, 1.03 0.77 0.58,1.01
HPES
No history of high cholesterol 44 74,255 1.00 Reference 1.00 Reference
Histgry of high cholesterol 61 94,839 1.07 73).1.59 1.06 0.71, 1.57
Poole
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No history of high cholesterol 131 235,127 0QL. Reference 1.00 Reference
History of high cholesterol 202 416, 275 0.89 0.66, 1.20 0.87 0.64,1.19

*Adjusted for family history of melanoma (yes ve®)nnatural hair color (red, blonde, light browayklbrown, black), number of arm moles (0,
1-2, 3-9,>10), sunburn susceptibility as a child/adolescemminé/some redness, burn, painful burn/blistersinber of lifetime blistering
sunburns (0, 1-4, 5-9:10), cumulative UV flux since baseline (quintildg)dy mass index (<25.0, 25.0-29.9, 30.0-323%.0 kg/nf), physical
activity (quintiles), smoking status (never, pastcurrent), total energy intake (quintiles), aleb(D, 0.1-4.9, 5.0-9.9, 10.0-19:920.0 g/d), and
citrus intake (quintiles). Analyses for women walso adjusted for menopausal status and postmesagarmone use.

"The multivariate-adjusted hazard ratios from eauttoct were combined with meta-analytic methodsgisimdom effects model.
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Table 3. Age- and Multivariable-Adjusted Relative Risks ofits Cancer Among Women and Men with a History ofyiHiCholesterol,
According to Statin use, Nurses’ Health Study (NB®)0-2010) and Health Professionals Follow-Up ${itPFS, 2000-2010)

No. of Person- Age- 95% ClI Multivariable- 95% CI
Cases Years Adjusted RR Adjusted RR*
Basal cell carcinoma
NHS
No statin use 2,646 176,403 1.00 Reference 00 1. Reference
Statin use 2,426 142,548 1.01 0.95, 1.07 1.03 0.97,1.09
HPFES
No statin use 742 43,444 1.00 Reference 1.00 Reference
Statin use 960 49,752 1.07 0.97,1.18 1.07 97,.18
Pooled
No statin use 3,388 219,847 1.00 Reference 00 1. Reference
Statin use 3,386 192,300 1.03 0.97,1.08 1.04 0.99, 1.09
Squamous cell carcinoma
NHS
No statin use 319 177,555 1.00 Reference 1.00 Reference
Statin use 267 143,489 0.99 0.84, 1.17 1.03 .87,d.22
HPES
No statin use 117 44,097 1.00 Reference 1.00 Reference
Statin use 170 50,561 1.15 0.91, 1.46 1.18 93,0..50
Pooled
No statin use 436 221,652 1.00 Reference 1.00 Reference
Statin use 437 194,050 1.04 0.90, 1.20 1.08 .94,0.24
Melanoma
NHS
No statin use 73 177,778 1.00 Reference 1.00 Reference
Statin use 68 143,657 1.11 0.79, 1.55 1.11 79,d.56
HPES
No statin use 30 44,173 1.00 Reference 1.00 eferBnce
Statin use 31 50,666 0.94 0.56, 1.58 0.89 2,050
Pooled
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No statin use 103 221,951 1.00 Reference 1.00 Reference
Statin use 99 194,323 1.06 0.80, 1.40 1.04 78,0.38

*Adjusted for family history of melanoma (yes ve®)nnatural hair color (red, blonde, light browayklbrown, black), number of arm moles (0,
1-2, 3-9,>10), sunburn susceptibility as a child/adolescemminé/some redness, burn, painful burn/blistersinber of lifetime blistering
sunburns (0, 1-4, 5-9:10), cumulative UV flux since baseline (quintildg)dy mass index (<25.0, 25.0-29.9, 30.0-323%.0 kg/nf), physical
activity (quintiles), smoking status (never, pastcurrent), total energy intake (quintiles), aleb(D, 0.1-4.9, 5.0-9.9, 10.0-19:920.0 g/d), and
citrus intake (quintiles). Analyses for women walso adjusted for menopausal status and postmesalgarmone use.

"The multivariate-adjusted hazard ratios from eauttoct were combined with meta-analytic methodsgisimdom effects model.
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Table 4. Age- and Multivariable-Adjusted Relative Risks ofits Cancer Among Women and Men with a History ofjiiCholesterol,
According to Duration of Statin use, Nurses’ He&thdy (NHS, 2000-2010) and Health Professional®weJp Study (HPFS, 2000-2010)

No. of Person- Age- 95% ClI Multivariable- 95% ClI
Cases Years Adjusted RR Adjusted RR*
Basal cell carcinoma
NHS
<1 year statin use 2,322 158,556 1.00 Reberen 1.00 Reference
1-2 years statin use 788 50,908 1.02 0.94, 1. 1.05 0.96, 1.14
3-4 years statin use 658 41,587 0.99 0.9B 1. 1.01 0.93,1.11
5-6 years statin use 491 26,515 1.04 0.94 1. 1.07 0.96, 1.18
7-8 years statin use 393 20,693 1.02 0.92,1.14 1.05 0.94, 1.17
>8 years statin use 420 20,692 0.93 0.83 1.0 0.95 0.85, 1.06
P-trend = 0.86
HPFS
<1 year statin use 660 39,363 1.00 Reference  1.00 Reference
1-2 years statin use 235 13,890 0.98 0.84 1. 0.98 0.85,1.14
3-4 years statin use 265 14,140 1.06 0.92,1.23 1.07 0.93,1.24
5-6 years statin use 191 9,473 1.12 0.92 1.3 1.12 0.95, 1.32
7-8 years statin use 138 7,067 1.07 0.89 1.3 1.07 0.89, 1.30
>8 years statin use 213 9,263 1.28 1.08,1.50 1.28 1.08, 1.50
P-trend = 0.003
Pooled
<1 year statin use 2,982 197,918 1.00 Reberen 1.00 Reference
1-2 years statin use 1,023 64,798 1.02 0.95, 1.10 1.03 0.96, 1.11
3-4 years statin use 923 55,727 1.04 0.96, 1.12 1.05 0.97,1.13
5-6 years statin use 682 35,989 1.09 1.00, 1.18 1.09 1.00, 1.19
7-8 years statin use 531 27,761 1.05 0.9%6, 1. 1.05 0.95, 1.15
>8 years statin use 633 29,955 1.04 0.99 1.1 1.03 0.94,1.13
P-trend = 0.20
Squamous cell carcinoma
NHS
<1 year statin use 294 159,586 1.00 Reference  1.00 Reference
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1-2 years statin use 77 51,278 0.80 0.62 1.0 0.85 0.66, 1.09

3-4 years statin use 85 41,849 1.04 0.83 1.3 1.10 0.86, 1.40
5-6 years statin use 55 26,686 1.04 0.70, 1.4 1.09 0.81, 1.47
7-8 years statin use 40 20,828 0.94 0.62 1.3 0.96 0.69, 1.35
>8 years statin use 35 20,817 0.84 0.59,1.21 0.86 0.60, 1.24
P-trend = 0.89
HPFS
<1 year statin use 102 39,943 1.00 Reference  1.00 Reference
1-2 years statin use 39 14,082 1.02 0.7B 1.4 1.04 0.72,1.51
3-4 years statin use 40 14,374 1.02 0.7B1.4 1.07 0.74,1.55
5-6 years statin use 50 9,636 1.83 1.28,2.61 1.89 1.32,2.70
7-8 years statin use 20 7,187 0.91 0.56,1.50 0.95 0.58, 1.56
>8 years statin use 36 9,435 1.28 0.86,1.92 1.31 0.87, 1.96
P-trend = 0.09
Pooled
<1 year statin use 396 199,529 1.00 Reference  1.00 Reference
1-2 years statin use 116 65,360 0.87 0.17, 1. 0.90 0.73,1.11
3-4 years statin use 125 56,224 1.07 0.80 1. 1.08 0.88, 1.32
5-6 years statin use 105 36,322 1.36 1.09 1. 1.35 1.08, 1.68
7-8 years statin use 60 28,015 1.00 0.76,1.31 0.97 0.73, 1.28
>8 years statin use 71 30,252 1.10 0.84,1.43 1.04 0.79,1.35
P-trend = 0.28
Melanoma
NHS
<1 year statin use 68 159,792 1.00 Reference  1.00 Reference
1-2 years statin use 25 51,315 1.13 0.7B 1.7 1.13 0.71, 1.80
3-4 years statin use 18 41,907 0.95 0.5® 1.6 0.96 0.57, 1.62
>4 years statin use 30 68,422 0.92 0.59,1.45 0.93 0.59, 1.47
P-trend = 0.68
HPFS
<1 year statin use 26 40, 008 1.00 Reference  1.00 Reference

1-2 years statin use 11 14,109 1.24 0.68B 2.5 1.22 0.60, 2.49
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3-4 years statin use 6 14,397 0.67 0.27,1.64 0.67 0.27,1.66

>4 years statin use 18 26,326 1.11 0.58, 2.12 1.02 0.52,1.97
P-trend = 0.80

Pooled

<1 year statin use 94 199,800 1.00 Reference  1.00 Reference

1-2 years statin use 36 65,424 1.18 0.8@ 1.7 1.18 0.80, 1.74

3-4 years statin use 24 56,304 0.89 0.56, 1.40 0.89 0.56, 1.39

>4 years statin use 48 94,747 1.00 0.70,1.44 0.97 0.67,1.41
P-trend = 0.68

*Adjusted for family history of melanoma (yes v®)nnatural hair color (red, blonde, light browayklbrown, black), number of arm moles (0,
1-2, 3-9,>10), sunburn susceptibility as a child/adolescemné/some redness, burn, painful burn/blistersimbar of lifetime blistering
sunburns (0, 1-4, 5-8:10), cumulative UV flux since baseline (quintild®)dy mass index (<25.0, 25.0-29.9, 30.0-3235.0 kg/nf), physical
activity (quintiles), smoking status (never, pastcurrent), total energy intake (quintiles), aleb(0, 0.1-4.9, 5.0-9.9, 10.0-19220.0 g/d), and
citrus intake (quintiles). Analyses for women walso adjusted for menopausal status and postmesaldaarmone use.

" The multivariate-adjusted hazard ratios from eachott were combined with meta-analytic methods gisiandom effects model
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Table 5. Age- and Multivariable-Adjusted Relative Risks okits Cancer Among Women and Men with a History ofglHi

Cholesterol, According to Type of Statin use, Nard¢ealth Study (NHS, 2004-2010) and Health Protesds Follow-Up Study
(HPFS, 2004-2010)

No. of Person- Age- 95% CI Multivariable- 95% CI
Cases Years Adjusted RR Adjusted RR*
Basal cell carcinoma

NHS
No statin use 1583 87,512 1.00 Reference 1.00 Reference
Lovastatin use 117 5,797 1.06 0.88, 1.28 1.04 0.86,1.26
Simvastatin use 394 17,803 1.02 0.91,1.14 03 1. 0.92,1.16
Rosuvastatin use 198 10,288 1.07 0.92,1.24 .08 1 0.93, 1.25
Pravastatin use 337 22,202 0.92 0.82, 1.04 94 0. 0.83, 1.06
Atorvastatin use 576 28,877 1.02 0.92,1.12 .031 0.94,1.14

HPFS
No statin use 360 19,484 1.00 Reference 1.00 Reference
Lovastatin use 29 1,406 1.06 0.72,1.55 1.01 0.69, 1.47
Simvastatin use 197 8,637 1.15 0.97,1.37 51.1 0.96, 1.37
Rosuvastatin use 19 1,439 0.75 0.47,1.20 50.7 0.47,1.20
Pravastatin use 25 2,124 0.62 0.41, 0.93 0.62 0.41,0.93
Atorvastatin use 291 14,261 1.11 0.95, 1.30 A11 0.95, 1.30

Pooled
No statin use 1,943 106,996 1.00 Reference 1.00 Reference
Lovastatin use 146 7,203 1.06 0.89, 1.25 1.03 0.87,1.22
Simvastatin use 591 26,440 1.10 1.00, 1.20 09 1. 1.00, 1.20
Rosuvastatin use 217 11,727 1.00 0.87,1.15 011 0.88, 1.16
Pravastatin use 362 24,325 0.86 0.77, 0.96 88 0. 0.79, 0.99
Atorvastatin use 867 43,138 1.07 0.99,1.16 071 0.99, 1.16

Squamous cell carcinoma

NHS
No statin use 162 88,126 1.00 Reference 1.00 Reference
Lovastatin use 21 5,825 1.87 1.18, 2.95 1.82 1.15, 2.88
Simvastatin use 27 17,919 0.88 0.58, 1.33 109 0.60, 1.37



Rosuvastatin use 23 10,362 1.13 0.73,1.77 17 1. 0.75, 1.83
Pravastatin use 45 22,343 0.99 0.70, 1.40 310 0.73,1.45
Atorvastatin use 44 29,080 0.86 0.61,1.21 890. 0.63, 1.26
HPFS
No statin use 56 19,795 1.00 Reference 1.00 Reference
Lovastatin use 7 1,432 1.52 0.68, 3.39 1.55 .70,8.44
Simvastatin use 27 8,789 1.01 0.63, 1.60 1.02 0.64,1.62
Rosuvastatin use 4 1,452 0.86 0.31, 2.39 0.91 0.33,252
Pravastatin use 11 2,141 1.85 0.97, 3.53 1.78 0.92, 3.42
Atorvastatin use 52 14,512 1.29 0.88, 1.89 311. 0.89, 1.92
Pooled
No statin use 218 107,920 1.00 Reference 1.00 Reference
Lovastatin use 28 7,257 1.83 1.23,2.71 1.77 1.20, 2.63
Simvastatin use 54 26,708 0.95 0.75, 1.37 4 0.9 0.69, 1.27
Rosuvastatin use 27 11,814 1.05 0.71, 1.60 15 1. 0.77,1.73
Pravastatin use 56 24,484 1.07 0.78, 1.42 6 1.1 0.85, 1.56
Atorvastatin use 96 43,592 1.11 0.88,1.43 041. 0.81, 1.33
Melanoma
NHS
No statin use 40 88,241 1.00 Reference 1.00 Reference
Lovastatin use 3 5,839 1.11 0.34, 3.61 1.10 .34,8.59
Simvastatin use 6 17,939 0.70 0.29, 1.68 0.73 0.30,1.74
Rosuvastatin use 7 10,376 141 0.62, 3.20 614 0.64, 3.33
Pravastatin use 15 22,364 1.41 0.76, 2.62 913 0.74, 2.60
Atorvastatin use 12 29,105 0.96 0.50, 1.87 96 0. 0.49, 1.88
HPFS
No statin use 13 19,835 1.00 Reference 1.00 Reference
Lovastatin use 2 1,437 2.01 0.44,9.15 1.88 .38,0.37
Simvastatin use 6 8,805 1.05 0.40, 2.80 1.05 0.38,2.89
Rosuvastatin use 0 1,458 0.00 0.00, 0.00 0.00 0.00, 0.00
Pravastatin use 2 2,145 1.50 0.33,6.73 1.53 0.32,7.24
Atorvastatin use 7 14,545 0.88 0.35, 2.22 60.7 0.29, 1.99
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Pooled
No statin use 53 108,077 1.00 Reference 1.00 Reference
Lovastatin use 5 7,276 1.32 0.53, 3.32 1.30 .51,8.30
Simvastatin use 12 26,744 0.87 0.46, 1.64 7 0.8 0.46, 1.64
Rosuvastatin use 7 11,834 1.20 0.54, 2.66 21.2 0.54, 2.71
Pravastatin use 17 24,510 1.37 0.78, 2.41 9 1.3 0.79, 2.45
Atorvastatin use 19 43,650 0.93 0.55, 1.58 900. 0.52,1.54

*Adjusted for family history of melanoma (yes v@)nnatural hair color (red, blonde, light browaykibrown, black), number of arm
moles (0, 1-2, 3-9210), sunburn susceptibility as a child/adolescewiné/some redness, burn, painful burn/blistersinbar of
lifetime blistering sunburns (0, 1-4, 5-910), cumulative UV flux since baseline (quintitdg)dy mass index (<25.0, 25.0-29.9, 30.0-
34.9,>35.0 kg/ni), physical activity (quintiles), smoking statuseyer, past, or current), total energy intake (di@s), alcohol (0,
0.1-4.9, 5.0-9.9, 10.0-19.820.0 g/d), and citrus intake (quintiles). Analys@swomen were also adjusted for menopausal statds
Qostmenopausal hormone use.

The multivariate-adjusted hazard ratios from eastod were combined with meta-analytic methodsgisamdom effects model.
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