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Faclors that increase inflamnation have been suggested to influ-
ence the development of ovarian cancer, but these factors have not
heen well studied. To further investigate this question, we studied
the role of tale use, history of endometrioisis and use of non-steroi-
dal anti-inflarmmatory drugs (NSAIDs) and risk of ovarian cancer
in a-population-based case-control study in Los Angeles County
involving 609 womnen with newly diagnosed epithelial ovarian can-
cer and 688 population-based control women. Risk of ovarian can-
cer increased significantly with inereasing frequency and duration
of talc nse; compared to never users risk was highest among long-
duratien (20+ years), frequent {af least daily) talc users (adfusted
relative risk (RI) = 2.08, 95% confidence interval (CI) = 1.34-
3.23). A history of physician-diagnosed endometriosis was statisti-
cally sipnificantly associated with risk (RR = 1,66, 95% CI =
1,01-2,75), Women who were talc users and had a history of endo-
metriosls showed a 3-fold increased risk (RR = 3.12, 95% CI =
1.36-7.22), Contrary to the hypothesis that risk of cvarian cancer
may be reduced by use of NSAIDs; risk increased with increasing
frequency (per 7 timesiweek, RR = 1.27, 95% CI = 1.14-1.43)
and years of NSAID use (per 5 years of use, RR = 1,25,95% CIL =
1.10-1.42); this was consistent across types of NSAIDs. We ¢an-
clude that risk of ovarian canger is significantly associated with
tale use and with a history of endometriosis, as has been found in
previous studies. The NSATD finding was onexpected and snggesis
that factors assoclated with inflammation are associated with
ovarian cancer risk. This result needs confirmation with careful
attention to the reasons for NSAID use,
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non-steroidal  anti-inflammatory

Tn 1999, Ness and Cottreau proposed that chronic mﬂamma—
tion may lead to the development of epithelial ovarian cancer.!
They hypothesized that factors including talc exposure, endo-
metriosis and pelvie inflammatory discase (PID) may increase
rsk by a commaon pathway, increasing local inflammation of
the “ovarian epithelivm,” They also suggested that studying
the effect of non-steroidal anti-inflammatory drugs (NSAIDs)
may offer additional opporfunities to evaluate the inflammation
hypothesis. Tn 4 2008 paper, Mertitt ¢t al.* studied the role of
inflammation, based on histories of talc use, PID, endometriosis
and use of NSAIDs in the same study. They concluded that
chronic inflammation is wnlikely to play an impertant role
because risk of ovaran cancer was modestly increased in asso-
ciation with talc use and history of endometriosis and was
unrelated to use of NSAIDs but they restricted attention to
medication use in the 5 years pncr to diagnosis of ovarian can-
cer, rather than longgtcrm use.” No support for the use of
NSAIDs was found in a recent study conducted in Seattle,
Washington which collected informalion on lifetimme medication
use, These investigators found increased risk of ovarian cancer
in association with use of acetaminophen, aspirin and other
NSAIDs, particularly among long (10+ yeers) term users.” We
have conducted a population-based case-contral study of ovar-
ian cancer in Los Angeles County to further investigate the
role of inflammation in the risk of ovarian cancer. We focused
our attention on risk in relation to lifetime use of 1ale, NSAIDs
and history of various gynecological canditions. We are partic-
vlarly interested in 1isk patterns associated with long duration
of NSATD use, We report our tesults herein.
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Material and methods
Siudy design

"This was a population-based case-conérol study of ovarian can-
cer. Eligible patients were English speaking residents of Los
Angeles County between the ages of 18 and 74 inclusive who had
histologically confirmed invasive or borderline (low malipnant
potential; LMP) ovarian cancers that were first diagnosed from
1998 to 2002. The cases were identified by the Cancer Surveil-
lance Program (CSP), part of the National Cancer Institute’s
Surveillance, Epidemiolagy and End Resulis (SEER) Program,
covering all residents of Los Angeles County.

A total of 1,097 patients meeting the pathological case defini-
tion were identified by the CSP. Of these, 136 patients had died or
were too ill to be interviewed by the time we contacted them, 109
patients had moved away from Los Angeles County and could not
be interviewed in person or they could not be located and 151
patients declined to be interviewed. Interviews wers conducted
with 701 ovarian cancer patients of whom 15 were later identified
who did net have ovarian cancer and they were excluded from all
analyses, Of the 686 ovarian cancer patients interviewed, 77 had a
previous cancer {excluding non-melanoma skin cancer) before
their diagnosis of ovarian cancer and were excluded from this
report because their previous cancer diagnosis andfor treatment
may have inflnenced nse of NSAIDs and other risk factors. This
left 609 vvarian cancer cases for the present analysis, 81% were
invasive tpmors [22% localized stage (Stage 1 or 2), 59%
advanced stage (Stage 3 or grealer) and 19% were LMP tumors.
The cell type distribution is as follows: 38% serous, 14% clear
cell/fendometrioid, 12% mucinous and 16% other category.

Controls were identified through & weil-established neighbor-
hood recruitment algorithm, which we have ased successfully in
previcus studies of breast, endometrial and other cancers to inves-
tigate the role of hormonal and nen-hermonal medications and
other factors.” For this stody, controls were women with at least
one intact ovary, with no history of cancer, except possibly non-
melanoma skin cancer, and individually matched with patients on
racefethnicity (non-Hispanic White, Aftican-American, Hispanic,
Asians) and date of birth (+/—5 years), Neighborhood controls
were soaght by one of our staff who physically canvassed the
neighbothood of the case using a systematic algorithm based on
the address of the case. Tf the first eligible matched control
declined to participate, the second eligible matched contro] in the
sequence was asked, and so on, Letters were left when no one was
at home, and follow-up by mail, telephone and further visits to the
neighbarhood continued until either an eligible control agreed to
be interviewed or 150 housing units had been screened. When we
failed to identify an exact racefethnicity matched control, we
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accepted a control subject who was mafched on age, A tofal of
688 control women were successfully interviewed by the elosing
date of the study, The first eligible match was interviewed for
76% of the patients, and the second match for another 17% and
the third or later match for 6% of the patienis. On average, we
contacted & median number of 19 howvsing units to interview a
matched control subjects fer those neighborhoods with no refusal,
a median of 36 housing units for those neighborhoods with I re-
fusal and 38 housing units when theze were 2 or more refusals.
Study participants were interviewed usiug a comprehensive
questionnaire that covered medical, gynccological, reproductive

and lifestyls history. All bur 15 participants were inferviewed in-

person; cases and their matched controls were inferviewed by the
same person in almost all instances. A reference date was defined
as 2 years before the date of diagnosis of the case, This same refer-
ence dafe was used for each case’s matched control subject. Cal-
endars were used to chart major life events and reproductive and
contraceptive histories. Specifically, participants were asked if
they were ever told by a physician that they had certain gyneco-
logical conditions including PID, gonorrhea, endometriosis, ovar-
ian cysts, or uterine fibroids before the reference date. If the
respanse was yes to any of the conditions, participants were then
asked the age at which they were first diagnosed with the condi-
tion and if they had ever been treated for the condition. To deter-
mine the use of talcum powder, patticipants were asked if they
ever used talc at least once per month for 6 menths or maore. If the
response was positive, we then asked whether they had ever used
tale in nonperineal areas (feet, arms, chest or back), perineal arcas,
or on unrerwesr or sanitary pads/diaphragm. Questions on talc vse
included age at first use, frequency of use (times per month) and
years of talc use. Few of the tale users (13 cases, 11 controls} had
a tubal ligation or hysterectony before they sturled using tale; the
numbers were too sparse to determine for certain the effect of talc
use in this group and these 24 users were included with the nonus-
ers in subsequent analyses on frequency and duration of tale use.
Results were unchanged when we exchided these 24 users from
the analysis (data not shown).

We asked the participants whether they took prescription or
nonprescription NSAIDs for various conditions including back
trouble, arthritis, headaches, migraine headaches, dental problems,
sinus trouble, colds or sore throats, menstrual pain or cramps or
any other reason, They were alse asked if they took any of these
medications for prevention reasons, such as for prevention of heart
attack. We explicitly asked about usage patterns of 10 common
over-the-coumter NSAIDs (regular aspirin, buffered aspirin, Ana-
cin, APC, Tylenol, Excedrin, Advil, Nuprin, Carigidin, Dristan),
12 prescription brand-name NSATDs (Clinorit, Motrin, Anaprox,
Feldene, Empirin with codeine, Tylenol witl: codeine, Darvocet,
Indocin, Fiorinal, Percocet-5, Percodan, Naprosyn) and two COX-
2 inhibitors (Celebrex, Vioxx). We also asked the participants if
they had used any NSAIDs that were not on our }ist and recorded
the drug name and details of use. Respondents were also asked
about mse of 4 commen diuretics; these medications are not
hiypothesized 10 be related to ovarian cancer risk, bug they were
included as a check of differential recall between cases and con-
trols. Taking a specific medication 2 or more times a week for 1
month or longer was categorized as “nse”; otherwise participants
were considered “non-users,” Parficipants were asked about the
ages at first and last use, duration of use, usual frequency of use
and the primary reason for such use, All of the medications data
were categorized into the following groups based on their compo-
nents: aspicin, acetaminophen, other NSAIDs, COX-2 inhibitors
and diuretics,

Total duration and frequency of the main classes of medication
{aspirin, acetaminophen, other NSAIDs) were calculated by sum-
ming all use of the same class of medication for each person (there
were few users of COX-2 inhihitors, thus results are not shown),
We also created a combined variable representing use of all
NSAIDs. Duration of use was categorized s no use, less than 5
years, 5-10 years and >-10 years of use of the specific type of
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TABLE 1 - DEMOGRAPHIC AND OTHER CHARACTERISTICS
F OVARIAN CANCER PATIENIS AND CONTROLS

Cases  Cantroly RR 5% Cr'
N=604 N=088
Race/ethnicity
Non-Hispanic White 381 503
Black 41 44
Hispanic 136 103
Asian 51 38
Age
<34 40 36
3544 an 138
45-534 162 227
5564 149 162
65+ 166 125
Education
<high school 92 50
Some college 109 81
Coliege graduate 223 242
Graduate 185 315
Family history of ovarian cancer
No 581 672 1.00
Yes 26 16 176 0.89-3.47
p-value 0.10
Number of livebirth
156 149 1.00
1 98 110 0.76 0.52-1.12
2 157 202 0.61 0.43-0.80
3 109 118 0.61 0.41-3.50
4+ 8% 109 0.34 0.22-0.53
p trend <0.0001
Ora] contraceptives
Oyr 241 189 1.00
>0to <5 yr 259 261 0.98 0,73-1.32
=510 <10 yrs 57 112 0,54 0,36-0.82
=10 yis 52 126 0.40 0.26-0.61
p trend <0.0001
Tubal ligation
No 531 553 100
Yes 78 135 0.66  0.47-0.93
p value 0.017

TAdjusted for race/ethinicity, age, education, tubal figation, family
history of avarian cancer, menopausal status, use of oral contracep-
tives, and parity.

medication (years of usc of different medications may be overlap-
ping). The no use category included never users, occasional usess
and those who only starfed to use a particular medication within
the interval beginning 2 years before date of diagnosis for case
patients and the same reference period for controls to avoid
including medication nse because of early symptoms in cancer
patients. We also repeated the analyses excluding first use of med-
ication within 5 years of diagnesis. In addition, we evaluated
effect modification of the NSAIDs-ovarian cancer association by
race/ethnicity, education, menopausal status, tumor stage, history
of endometriosis, talc use and frequency of Pap smears in the 10
years before reference date,

The study was approved by the Institutional Review Board
of the Keck School of Medicine at the University of Southern
California. Informed consent was obtained from sach case and
contral befare her interview,

Statistical methods

We calenlated odds ratios as estimates of relative sk (RR),
their corresponding 95% confidence intervals (Cls) and watistical
significance (p) values. We used conditional stratified logistic
regression analysis, with stratification sets defined jointly by ape
(<35, 35-44, 45-54, 55-64, >65) and racefethnicity (non-His-
panic White, African-Anerican, Hispanic, Asians). All regression
models also included as categorical covariates education leve!
(Ligh school or less, some college, college graduate, >college),
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TABLE Il - MULTIVARIABLE RRS (95% CIS) FOR TALC USE AND RISX OF OVARIAN CANCER

Cases Contruls RR 95% CI'
Talc use
No* 363 469 1.00
Yes 242, 219 1.48 1.15-1.91
Yes, non-perineal area® 112 103 1.43 1.03-1.98
Yes, perineal area 130 116 153 1.13-2.09
Frequency and duration of talc use
No 363 469 1.00
1 <20 yrs and <10 times/month 35 31 1.36 0.79-2.32
1 <20 yrs and >10 to <30 times/month 23 30 1.16 0.63-2.12
1 <20 yrs and > 30 times/month 21 21 1,23 0.63-2.41
>20 yrs and <10 times/month 45 49 1.27 0.80-2.01
=20 yrs and > 10 to <30 tmes/month 51 43 1.57 0.99-2.50
=20 yrs and >30 times/month 67 45 208 1.34-3.23
p(6df) p=0.032
Total times of tale use
No 363 469 1.00
<5200 49 52 1.20 0.77-1.88
>5200 to <15600 46 47 1,38 0.87-2.20
>13,600 to <52000 63 61 1.34 0.89-2.02
>52000 84 59 1.59 1.34-2.96
p(ldf) p=0,0004
Total times of talc use
No 363 469 1.00
Before 1975
<5200 24 35 0.84 0.47-1.51
>5200 to 15600 29 29 141 0,79-2.53
>15,600 10 52000 49 45 145 0.91-2.31
>52000 a2 58 1,93 1.29-2.88
After 1975
<5200 25 17 1.95 0,98-3.89
>5200 fo <15600 17 18 1.17 0.56-2.48
>135,600 16 17 0.98 0.45-2.13

Adjusted for mcefethnicity, age, education, tubal ]jglasﬁcn, family history of breast/ovarian cancer,

menopausal status, use of cral contraceptives and parity.—

ubjects (13 Cases, 11 Controls) reported tubal

ligation and/or hysterectomy before started tale use and were included with the never users.—Included

arms and extremities.

age at menarche (<=11, 12, 13, 144), panty (0, 1, 2, 3, 4
bixths), use of oral contraceptives (none, >0 to <85, 5 to <10, 10+
years), family history of breast/ovarian cancer (no/fycs), menopau-
sal status (premenopausal, natural or sargical menopause) and
tubal ligation (nofyes). Results obtained using stratified condi-
tional logistic Tegression methods were consistent with {huse
obtained in matched analyses that preserved the original case-con-
trol marching, and we show the results from the stratified analyses.
All statistical significance p values quoted are two-sided and are
standard chi-squared tests based on differences in log-likelihoods.

Results

The racefethnicity, age and education of the ovarian cancer
cases and contiols are shown in Table 1. Risk of ovarian cancer
incrensed in association with family history of ovarian cancer (RR
= 1.76, 95% CI = 0.89-3.47) and decressed significantly with
increasing number of births (RR per birth = 0.79, 95% CI =
0.72-0.88), with increasing duration of oral contraceptive use (RR
per 5 years of use = (.73, 95% CI = (.64-0.83) and with a history
of tubal Hgation (RR = 0.66, 95% CI = 0.47-0.93).

Table [ shows risk associations with talc use. Ever use of tale
was associated with a statistically significant increased risk (RR =
1,48, 95% CI = 1.15-1.91). This incInded talc thai was applied to
the perineal area (RR = 1.53, 95% €T = 1.13-2.09) and to the
nonperineal area only (RR = 143, 95% CI = 1.03-1.98). Ele-
vated risks were found amorg those who used talc on sanitary
napling (RR = 1,61, 93% CI = 0.93-2.78}, underwear (RR =
1.71, 95% CI = 0.99-2.97) and on diaphragm/cervical caps (RR
= 1.14, 95% CI = 0.46-2.87). When we examined risk patterns
by frequency and duration of falc use, the effect of frequency of
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use was relatively modest among users of less than 20 years but
there was a clear trend of increasing risk with increasing fre-
quency of use among longer duration (=20 years) users. Com-
pared with never users, risk was highest in long-term (>20 ycars),
daily (>30 times/moenth} tlc users (RR = 2.08, 95% CI ='1.34-
3.23), Rigk increased significanty with lifetime total times of talc
usc, but the association was limited to those who started talc use
before 1975 (Preqq <0.001). The association betwesn tale use and
risk of ovarian cancer was strongest for serous ovarian cancer, the
ER associated with any nse was 1.70 (95% CI = 1.27-2.28), The
risk associations for tale use and other histologic cell types over-
lapped with the #inding for serous ovarian cancer (RRs were 0,99
for mucinous, 1.1% for clear/endometrioid and 1.46 for other cell
types). Elevated risks in relation to talc use were found for those
with invasive cancers (RR = 1.31, 95% CI = (0.85-2.01 for local-
ized stage; RR = 1,66, 93% CI = 1.22-2.26 for advanced stage)
and LMP tumors (RR. = 1.32, 953% CI = 0.88-2.23),

Women with a history of physician-diagnosed endometriosis
experienced a nearly 2-fold increased risk of ovarian cancer (RR
= 1.95, 95% CI = 1,20-3,17). The risk associated with endome-
triosis remained statistically significant after adjustment for other
gynecological conditions including PID, gonorrhea, ovarian cysts
and uterine fibrolds (adjusted RR = 1.66, 93% €I = 1,01-2.75)
(Table III). Small (4-18%}) increased risks were also associated
with a history of the other gynecological conditions as mentioned
earlier but none of these findings were statistically significant
(data not shown), The risk of ovarian cancer increased signifi-
cantly {(RR = 2.58) for more recent diagnoses of endometriosis
(210 years prior fo cancer diagnosis) and was less sirong (RR =
1.58) for women with diagnosis more than 10 years previously.
The endometricsis-risk association was stronger for invasive can-
cers (RR = 1,80, 95% CI = 0.85-3.80 for localized stage, RR =
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TABLE TII - MULTIVARIABLE RRS {(95% CIS) FOR PREVIOUS OVARIAN
DISEASE AND RISK OF OVARIAN CANCER

Casos Controls Adjusted RR' Adjusied RR?

Pelvic inflammatory disease

No 579 657 1.00 1.00

Yes 25 22 1.4% (0.78-2.82) 1,15 (0,60-2.21)
Gonorrhea

No 553 619 .00 1.00

Yes 51 60 1.19(0.77-1.849) 1.04 (0.67-1.62)
Endometriosis

No 533 642, 1.00 1.00

Yes 5L 37 1.95(1.20-3.17) 1.66 (1.01-2.75)
Years since first diagnosed

2-10 15 8 2.66 (1.06-6.64) 2.38(1.03-6.48)

11+ 36. 29 1.56 (0.90-2.70) 158 (0.91-2.76)
Tale Endometriosis

No No 332 433 100 . 1.00

No Yes 29 28 1.68 (0.93-3.04) 1.67 (0.92-3.01)

Yes No 221 207 150 (1.15-1.94) 1.49 (1,15-1.94)

Yes Yes 22 317 (1.38-7.29) 3.12(1.36-7.22)
P (3df) 0.001

*Adjusted for race/ethnicity, age, education, tubal ligation, family histary of breast/ovarian cancer,
menopansal status, use of oral contraceptives and pa.ntv *Adjusted for other conditions including pelvic
inflammatory diseases, gonorrhea, endometriosis, ovarian cyst and fibroids,

1.87, 95% CI = 1.04-3.35 for advanced stage) than for LMP
mwmors (RR = 1.28, 95% CI = 0.56-2.95). Although the point
risk estimate was slightly higher for clear/endometroid cancers
(BR = 1.97), the risk associations for the other cell types were all
around 1,70, Compared with women who did not have endometri-
osis and were nontale users, risk incressed 3-fold (RR = 3.12,
95% CI = 1.36-7.22) in women who had endometriosis and were
talc users whereas about 50% increased rislk was observed in
womien who had either exposure.

Risk of ovarian cancer increased significantly with increasing
duration and frequency of use of all NSAIDs (i.e., aspirin, acet-
aminophen, other NSATDs), The risk per 5 years of NSAID use
was 1.25 (95% CI = 1,10-1.42) and the risk per 7 times of NSAID
use per week was 1.27 (95% CI = 1.14-1.43). The effect of total
pill use was essentially identical to the effect of frequency of use,
This pattern of risk elevation was found for aspirm, acetamino-
phen and other NSAIDs although the results were statistically sig-
nificant only for other NSAIDs (Table [V). Risks pattems
remained essentially unchanged when we adjusted for indication
of use (i.c., headaches, back pain, menstrual pain and others) or
history of endometriosis and other gynecological conditions. Risk
associations were only slightly reduced when we restricted our
analyses to medication use at least 5 years before diagnosis; the
RR per 5 years of all NSAID use was 1.20 (95% CI = 1.06-1,43)
and the risk per 7 times of NSATD use per week was 1.23 (93% CI
= [.09-1.38). Tn contrast, risk of ovarian cancer was not signifi-
cantly related to duration or frequency of use of diuretics (RRs
were 1,00, 1.35, 0.89, 0,63, respectively for no, 1-5, >5-10, >10
years of use, puegg = 0.50).

Table V presents stratified results, when we performed a se-
ries of analyses to evaluate whether the findings with NSAID
use were consistent across levels al varions subgroups of inter-
est including race/ethnicity, education, menopausal status, tu-
mor stage, endometriosis, talc use, use of oral confraceptives,
parity and frequency of FPap smears in recent 10 years as a
marker of access to care. Blevated rislks in relation to NSAID
use were found in all the subgronp analyses; findings were sim-
ilar by racefethnicity, menopausal status, talc use, oral contra-
ceplive use, party and history of Pap smear. There were some
differences in risk cstimates by education, tamor stage, history
of endometriosis but they were not statistically significantly dif-
ferent. We considered these differences by tumer stage, history
of endometriosis and education in owor interpretation of these
results.
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Discussion

The main objective of this population-based case~control study
was to comprehensively investigate the role of inflammation in
rislc of ovarian cancer by studying factors that have been hypothe-
sized to increase inflammation (g.g., falc, endomeniosis) or to
reduce inflammation (NSAIDs) simultaneously in the same popu-
lation. Our findings on talc and endometriasis arc consisteal with
previons findings and are compatible with the hypothesis that
these factors increase the risk of nvariau cancer and that inflamma-
Lon may be a common pathway.”™ However, contrary to the
study hypothesis that NSAIDs may have chemoprevenmve effects
by decreasing inflammation,® we found that risk of ovarian cancer
increased sigmificantly with increasing frequency and duration of
NSAIDs use,

Our results on NSATD and risk are similar to the recent resuits
reported in the pnpulzmombasad case-control study conducted in
Sealtle, Washington,® In both studies, women were asked to recall
prescription and nonprescription medications taken over their life-
time for various conditions. In the Scattle study, risk of ovarian
cancey increased significantly in asscciation with 10+ years of use
of acetaminophen (RR = 1.8, 95% CI = 1,3-2.6), aspirin (RR =
1.6, 95% CI = 1,1-2.2) and UiherNSAU')s (RR =1.3,95% ClL=
1.0-1.7)% Mechanisms whereby use of NSATD may increase risk
of ovarian cancer imay be related, in part, to the underlying condi-
tions associated with medication use,

However, our results aud those from the Seattle study differed
from most previous studies on this topic. As Cramer et af, reported
risk reduction of ovarian cancer with ever use of aspirin, and acet-
aminophen, but not with use of ihuprafen,’ 7 (3 case-control, 4
cohort) of 13 (7 case-control, 6 cobort) studies have found no sig-
nificant relation with use of NSAID. The rd:,e—coutrol scudies
ahowmg null findings were conducted in Ttaly,? the UK and Aus
tralia, and they investigated risk assocmtluns with use of asp:rm
acetammophen and other NSAID,” and aspirin and other
NSAIDs,? respectively, There was also no relationship between
acetaminophen nse and rigk in the Cancer Prevention 1T Mortality
Study™® or between risk and use of Jow-dose aspirin'' and other
NSAIDs™ in a Danish prescription database study. In the Breast
Cancer Defection Demonstration Project  Follow-up  Study
{BCDDP), risk was not significantly related to use of aspirin, acet-
aminophen and other NSAIDs but risk was increased with 5+
years of other NSAID use (RR = 2.0, 95% CI = 0.954.2)."2 Six
ather studies (4 case-control, 2 cohort) are supportive of an inverse
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TABLE, IV — MULTIVARIABLE RRS' (95% CI5) FOR USE OF ALL
NSAIDs (ASPIRIN, ACETAMINOPHEN, OTHER NSALDs) AND
RISK OF OVARIAN CANCER

Excluded medicatica use the 2 years befare
reference date

Cases  Conirols R (95% CI)

All NSAIDs

Years of ysc
Newver” 335 486 1.00
lto5yr 117 99 1.71(1.23-2.39)
>5 to <10 yr 37 33 1.59 {0.93-2.72)
10y 79 57 1.81{1.21-2.71)
P trend <G,001

No. of pills per week
Never* 355 486 1.00
1 to <7/wk 82 66 1.62 (1.11-2.39)
>T7 1 <1ldfwk 41 49 1.09 {0.67-1.78)
>14/wk 1o 74 2.24 {1.56-3.21)
ptrend <L0U1

Total no. of pills
Never 355 486 1.00
1 to <1096 73 63 1.60 (1.08-2.38)
>1096 to 6428 73 66 1.43 (0.96-2.13)
>6428 87 60 2.22(1.49-3.31)
ptrend <0.001

Years of use by type®

Aspirin
Neve 492 597 1.00
Tte5yr 46 25 2.13(1.21-3.77)
>510 <10 yr 13 18 0.70 (0.31-1.58)
>10yr 3l 28 1.15 (0.62-2.13)
p trend 0.43

Acetaminophen
Neve 491 590 1.00
lwSyr 47 53 0.87 (0.53-1.41)
>3 yr 44 25 1.71 (0.94-3.09)
p trend 0.12

Othcl'lz\]SA]Ds

Never 450 575 1.00
1105 yr 87 &1 176 (1.18-2.6%)
510 <10 yr 17 19 1.18 (0.55-2,33)
>10yr 28 13 2,18 (1.03-4.63)
p trend 0.008

Frequency of nse by fype®

Aspirin
Never” 492 597 1.00
1to <7fwk 61 a8 1.49 (0.94-2.35)
>7 29 23 1.18 (0.61-2.29)
p trend 021

Acetaminophen
Never 491 500 1.00
1 to <7fwk 48 45 1,04 (0.63-1211)
>7 fwk 43 33 1.36 (0.78-2.36)
prend 0.33

Other NSAIDs
Never” 450 575 1.00
110 <7/wk 52 38 1.56 (0.95-2.56)
>7 to <14fwlk 20 25 1.27 (0.68-2.40)
>1dfwk 51 30 2,22 (1.30-3.79)
trend 0.0009

! Adjusted for age, education, Tace, tubal ligation, family history of
breast/ovatian cancer, menvpausal status, use of oral LOﬂIId(.BphVe::
parity and lalc use— “Included pﬂTl]L]pdﬂL‘a who started medication
within 2 years of diagnosis/reference date.— 3 Additional adjustment for
history of PID, gonorrhea, ovarian cysts, endometriosis, and fibroids.
The RRs for aspirin, acetaminnphan and other NSAIDs wers mutnally
adjusted. Aspirin included regular aspirin, buffered aspirin; acetamin-
ophen included Tylenol, coricidin, Dristan, darvocet, Percocet, Exce-
drin; other NSAID included advil, nurin, clinoril, motrin, anaprux, fel-
dene, indocin, naprosyn,

association with NSAIDs use, one reported significant risk redue-
tion with acetaminophen use'* while 4 qmd]ea found significant
reduced tisk with use of other NSAIDs'> 1% but there were differ-
ences in these results. In ape study, an ioverse E\sclclal_mn was
found only in nulliparous and nonoral contraceptive users.”® No
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dose-response relationship was observed in a second study,'¥ and
information on NSAID pse was litnited 1o the 5 years before diag-
nosis in a third smady.'” Aspirin usc was not significantly assaci-
ated with risk in these 5 smdies.**"*'? Agcertainment of NSAID
use was heterogeneous in these studies: different NSAIDs were
included, the exposure period varied (e.g., adult use, use in previ-
ous 20 years or previous 5 years before ovarian cancer diagnosis),
and information on frequency and duration of NSAID use was
asked in only some studies.

An advantage of our study is that we collected detailed informa-
tion on adult usage history of both over the counter and prescrip-
tion NSAIDs including duration and frequency of use and indica-
tion for vse. Our results suggest increased risk associated with du-
ration and frequency of use of 2spirin, acetaminophen and other
NSAIDs although only the findings for other NSAIDs were statis-
tically significant on their own. We adjusted for potential con-
founders and indication for use; the latter was considered in only
some previous studies. Nevertheless, our results should be inter-
preted with caution for the following reascns. Our assessment of
NSAID use was based on self-report without assessment of reli-
ability of recall. However, a drug validation smdy conducted by
colleagnes in Los Angeles Conniy found high and comparable
coneordance nm-, of recall of analgesics in cancer patients and con-
trol sul:r_[ects Regular NSAID uwse was reported by 29% (31% in
non-Hispanic whﬁcs) of contrals in our study; comparable with
the rate reported in Wlsconsm and Massachusets (349%)"* but
lower than that in Seattle (419).% Differences in the assessment of
use of NSAID complicate comparison of prevalences of use
between studies.

Although an increased risk was specific to NSAIDs use and no
increased risk was found with diuretic use, we cannot tule out the
possibility of selective recall bias among ovarian cancer cases.
Given that many NSAIDs products are available and use may be
episodic, it is conceivable that some cases may be more motivated
fo remember their NSATD use than control subjects. There is also
the possibility of surveillance bias and that certain health condi-
tions led to regular NSAID use, resulting in frequent doctor visits,
which increased the chances of ovarian cancer detection. As noted
earlier, the prevalence of NSAID use was higher in women with
LMP tumors or localized cancer than those with advanced stage
cancers, and the magnitude of association was stronger for earlier
stage cancers. However, the proportion of LMP/localized stage
cancers among those we interviewed (41%) and those we failed to
interview (39%) was not dissimilar, suggesting there should be
minimal overestimation of the overall effect of NSAID in relation
1o jhis Teason, There also may be residnal confounding by indica-
tion for use. Another possible explanation for our observed posi-
tive finding is that women with early symptoms of undiagnosed
ovarian cancer take pain medications to relieve these symptoms,
This seems less likely because our resulfs were essentially
unchanged when we excluded participants who first started using
these medications within the 5 yesrs of diagnosis, Finally, we con-
sider possibly that selection bias of cases and controls may have
affected our finding, Qur response rate was modest; cases who
participated muy differ trom those who did not participate,
Although controld in our study had more years of education than
cases, there was 110 consistent pattern in the NSAID-misk associa-
tion by education, The NSAID-rslc association was most apparent
in women who were college graduates but was very similar in
women with high school education or less and those who had
more than college education, Thus, despite these limitations, our
results raise the concern that NSAIDs, taken as aspirin, acetamino-
phen or other NSATDs, may actually increase the risk of ovarian
CAarcer.

In ovr study, history of self-reported history of endemetriosis
that was diagnosed by a physician was assoclated with a signili-
cant 66% increased risk of ovarian cancer. Given that the clevated
risk wag observed for those with previous endometriosis for at
least 11+ years, it is unlikely that our finding is due to detection
bias but suggests that enduretriosis may have an eticlogical role,
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TABLE V — PREVALENCE OF NSAID USE IN CASES AND CONTROLS AND RES (95% CI)' PER 5 YPARS OF NSAID USE

ever NSAID- ever NSAID- 10+ yrs of 10+ yrs of RR (95% CI) per
casss (%) contrels (%) NSAIDs-cases (55) NSAID-contrals 5 years of NSAID
Racefethnicity Non-Hipsanic Whites 45% 31% 17% 10% 1.23 (1.07-1.42)
Other 31% 19% 1% 4% 1,37 (1.03-1.84)
Education <Callege 36% 29% 14% 10% 1.09 (0.84-1.41)
College graduate 48% 27% 16% T% 1.71 (1.36-2.15)
Graduate 33% 28% 11% 9% 1.05 (0.85-1,30)
Menopause Premenopanse 34% 22% 7% 5% 1.35 (1.05-1.73)
Postmenopauss 435 34% 17% 11% 1,22 (1.06-1.42)
Tumor stage 47% 28% 14% B% 1.37 (1.11-1.69)
Invasive, Stage 1 or 2 % 28% 14% 8% 1.36 (1.11-1.67)
Invasive, Stage >3 37% 28% 13% 8% 1.16 (1.(H-1.33)
Endometriosis No 39% 2T% 12% 9% 1.23 (1.08-1.40)
Yes 50% 44% 26% 8% 1.5Z (0.96-2.43)
Tale No 36% 25% 13% 6% 1.31 (1.10-1.55)
Yes 45% 35% 15% 14% 1.14 (0.94-1,38)
Oral Conlraceptives No 35% 25% 13% 10% 1.10 (0.89-1.37)
Yes 43% 29% T 14% 5 8% 1.31 (1,12-1.53)
Parity No 41% 31% 15% 9% 1.28 (0.98-1.68)
Yes 0% 27% 13% B% 1.25 (1.09-1,43)
Pap smear® <5 times 34% 24% 11% % 1.22 (0.94-1.59)
>3 times 42% 30% 15% 0% 1,27 (1,.09-1.47)

‘Ad_]us:ed for age, education, race, tubal ligation, family history of breast/ovarian cancer, menopausal status, use of oral contraceptives and

patity.~*Frequency of Pap smearsin the 10 years before reference date.

No nssociation between endometriosis and ovarian cancer was
reported in the Iowa Women's Health Stady, but this may be
because of the relatively lintited number of ovarian eancers in this
cohort and the low prevalence of endometriosis (~3%).%! Endo-
metriosis was associated with about a 30% mcreased risk in an
Australian population-based case-control study® and in a pooled
analysis of 2,098 cases and 2,953 controls from 4 US population-
based case-control sidies, ™ Although the prevalences of endome-
triosis among cases (8.4%) and controls (5 4%) in our study ae
very comparabla with the figures reported i in cases (8%) and con-
trols (6%) in previous case-cantrol studies,™™ & limitation of our
study and other case-conirol studies on this topic is that history of
endometriesis is not validated. We did not see meaningful differ-
ences in history of endometriosis by cell type (11% for endome-
trioid/clear cell vs. 8% for other cell types) of ovarian cancer while
a higher prevalence of endometriosis in women with endometroid/
clear cell has been usnally reported in other studies.™ Interest-
ingly, when one of us (CT) reviewed the pathology reports of the
52 ovarian cancer patients whe reported a history of endomefrio-
sis, endomefriosis in the ovary was documented in only 15 patients
(15 of 604 cases = 2.5%) but the percent was higher in women
with clear cellfendometrioid (7 of 84 = 8.3%) ovarian cancer
compared with the other cell types (8 of 520 = 2.3%). Additional
information on the type of endometriosis and location of endome-
triogis wonld be helpful in future studies.

The tole of talc in the development of ovarian cancer has been
studied extensively. In a 2006 review by the Internalional Agency
for Research on Cancer (TARC), talc was classified as possibly
carcinogenic to humans (i.e., Grounp 2B) on the basis that most of
the 20 epidemiclogical studies on talc and ovarian cancer show
consistently a 30-60% increased risk associated with tale use*
However, only about half of the studies examined exposure-
respouse relationships and the evidence for this is less consistent,
Our study adds to the small group of studies that have investigated
the combination of frequency and duratien of talc use on ovarian

cancer risk. = Gur results show a significant trend with increas-
ing number of total applications. Using a combined index of total
applications or cumulative Jifetime days of tale use, 2 sindies
showed a hlghcr risk with %_eatar expostre’® but this was not
observed in 2 other studies. When we investigated the com-
bined effect of frequency and deration, our resulis suggest that the
effect of increasing frequency was modest in users of less than 20
years but that the effect of frequency was clearer in women who
had used tale for 20 years or more, Our results also suggest that
tale use prior to 1976 may be more important. In 1976, talcum
powder manufacturers instituted voluntary gnidelines to prevent
ashestos contamination in talc products and thus formulations after
1976 may be less likely to be conteminated with asbestos fibers.
Stronger associations with talc use in the 19603 and 1970s have
been reported in some studies™ 7 but not in others, > Thus, lack
of sufficient information on frequency, duration and calendar pe-
riod of talc use may have contributed to misclassification of this
exposure variable in some previous studies.

Our findings on tale use and endometriosis and ovarian cancer
risk arc compatible with previous studies. However, the NSAID
finding in this study was unexpected and requires confirmation
with further characterfzation of the association by frequency and
dutation of use, cumulative dose and timing of exposure, In addi-
tion, it will be important to evaluate the underlying condittons for
medication use.
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