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Abstract
Background—Persons with Barrett’s esophagus experience increased incidence of esophageal
adenocarcinoma (EA) and may benefit from use of preventives. Studies suggest that statin
medications may have chemopreventive properties; we therefore assessed the association between
statin use and progression to EA.

Methods—In a prospective cohort of 411 persons with Barrett’s, Cox regression was used to
calculate hazard ratios (HR) for NSAID and statin use accounting for variation in use during
follow-up, and adjusting for age, sex, and smoking.

Results—The HRs for statin use among all participants were 0.59 (95% CI: 0.26–1.33) and 0.68
(95% CI: 0.30–1.54) before and after further adjustment for NSAID use, respectively. Among
persons with high-grade dysplasia, the HRs for statin use were 0.31 (95% CI: 0.11–0.86) and 0.41
(95% CI: 0.13–1.26) before and after adding NSAIDs to the model, respectively.

Conclusions—While the reduced risk of EA observed among statin users may be explained by
chance, the point estimates are similar in magnitude to those previously reported for NSAID use in
this cohort, and are unlikely to be confounded by known risk factors.

Impact—Further study in larger cohorts and meta-analyses of the potential for statins to reduce
risk of esophageal adenocarcinoma is warranted.
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Introduction
The incidence of esophageal adenocarcinoma (EA) has rapidly increased, with EA
becoming the most common histological type of esophageal cancer in the United States (1).
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Barrett’s esophagus (BE), a condition in which metaplastic columnar epithelium replaces the
normal squamous epithelium of the esophagus, is associated with substantially increased
risk of EA. Given the presence of an identifiable high-risk group and the poor prognosis
associated with EA, a substantial cancer prevention opportunity exists if safe and effective
preventive measures for EA can be identified.

While studies suggest a possible protective effect of non-steroidal anti-inflammatory drugs
(NSAIDs) on the progression of BE to EA (2), NSAIDs have not been formally
recommended for cancer prevention. Consequently, there is interest in identifying other
agents which could be used independently or in conjunction with NSAIDs so as to allow for
a safe and effective preventive strategy.

One class of potential preventives is 3-hydroxy-3-methylglutaryl coenzyme A reductase
inhibitors (statins). Used to reduce cholesterol, statins may inhibit neoplastic progression
through posited anti-oxidant, anti-proliferative, pro-apoptotic, and anti-inflammatory effects
(3–7). Consistent with these suggested effects, statins have been shown to induce apoptosis
and inhibit proliferation in a Barrett’s EA cell line (8). Observational studies between statin
use and cancer risk are inconsistent (9–15), and only a few studies have reported on the
association between statin use and risk of esophageal cancer (16–21). In this report, we
examine the association between use of statins and risk of progressing from BE to EA using
data from the Seattle Barrett’s Esophagus Study.

Materials and Methods
This prospective cohort study was conducted using resources of the Seattle Barrett’s
Esophagus Study, a cohort of persons diagnosed with BE in the Seattle area. The study
began in 1983 with endoscopic surveillance and expanded in 1995. After study expansion,
participants provided an extensive baseline interview, after which they provided shorter
follow-up interviews at subsequent endoscopies.

Endoscopic biopsy protocols used in the Seattle Barrett’s Esophagus Study have been
published previously (22). Briefly, for those without high-grade dysplasia (HGD), four-
quadrant biopsies were taken every 2-cm throughout the Barrett’s segment; persons without
HGD were followed every 2–3 years by endoscopic surveillance. For those with a history of
HGD, biopsies were taken from every 1-cm of the Barrett’s segment. Persons with HGD at
baseline endoscopy were further evaluated by an intensive protocol of four-quadrant
biopsies every 1-cm throughout the Barrett’s epithelium followed by two additional
endoscopic biopsy surveillance procedures within the first four months to exclude co-
existing EA. If no EA was detected, they were subsequently followed approximately every
six months. All participants with a diagnosis of HGD have undergone a study counseling
session on the risks and benefits of all management options for HGD.

All persons included in this study had BE, no history of esophageal cancer, baseline
interview and at least one follow-up endoscopy between February 1, 1995 and September
30, 2009. Of the 411 persons fitting this criteria, 83 had HGD detected at baseline or at
study endoscopies conducted prior to baseline interview.

Fourteen persons had less than five months of follow-up, 11 of whom were diagnosed with
cancer during that interval. Given a priori concern that cancers found during this period may
not have been detected at baseline, persons with less than five months of follow-up were
excluded from analyses. We additionally excluded two people due to missing covariate
information. Of the 395 eligible, 69 had HGD detected as of baseline interview.
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Questions regarding history of NSAIDs made use of “show cards” to facilitate recall.
NSAID use was classified as history of NSAID use as of baseline and as current use
(reported at baseline and updated over follow-up). At each interview, participants were
asked to list all medications used regularly during the past month, and this was the source of
information on statin use. Current statin use at baseline and over follow-up was defined by
whether study participants reported current use of statins at the time of each interview.

Person-time was calculated from date of baseline endoscopy (corresponding to the first
interview) until date of EA diagnosis or date at last endoscopy prior to September 30, 2009.
Cox regression was used to obtain estimates of the hazard ratios (HR) and 95% confidence
intervals (95% CI). Analyses were adjusted for age at baseline (continuous linear), sex,
pack-years of cigarettes smoked as of baseline (continuous linear), as well as current NSAID
use or statin use (time-varying covariates). Adjustment for other potential confounding
factors including waist-to-hip ratio, education, and history of NSAID use did not materially
change the HRs and are therefore not presented. We have conducted two sets of analyses,
the first of which includes all 395 persons with BE, and the second of which is specific to
the 69 persons with HGD detected at or before baseline. Among those with HGD as of
baseline, we have additionally conducted an analysis of joint statin and NSAID use in which
use at each interview is modeled as a time-varying covariate and is categorized as follows:
neither statin nor NSAID use, statin use only, NSAID use only, or use of both statins and
NSAIDs. All statistical analyses were conducted using Stata11 software (StataCorp IC,
College Station, TX). This study was approved by the Institutional Review Boards of the
University of Washington and the Fred Hutchinson Cancer Research Center (Seattle, WA).

Results
The 411 persons in this study were followed for 2,804.7 person-years with a median of four
follow-up visits. Age, sex, smoking history, education and NSAID use were associated with
cumulative proportion of EA (Table 1). Participants reported current NSAID use at 41% of
baseline interviews. Fifty-six of the 411 persons in this study (13.6%) reported statin use at
baseline, while 35% reported use at baseline or over follow-up (Table 1). In univariate
models, statin users were more likely to be male than non-users; at baseline interview, statin
users were more likely than non-users to report history of smoking and current NSAID use
(Table 2).

Table 3 presents the HRs of EA for users of statins and NSAIDs. One hundred and forty
three persons reported ever use of statins over the course of the study, while 284 reported
ever use of NSAIDs (Table 3). The HR for statin use was 0.68 (95% CI: 0.30–1.54) when
modeling statin use as a time-varying covariate and adjusting for age, sex, pack-years
smoked, and NSAID use. When analyses were limited to persons with HGD at baseline, a
subgroup at particularly high risk of EA, the age, sex and smoking-adjusted HR for statin
use was 0.31 (95% CI: 0.11–0.86); when NSAID use was added to the model, the HR
attenuated (HR: 0.41, 95% CI: 0.13–1.26) and was no longer significant (Model 2 vs. Model
1).

Among the entire cohort, the association between EA and NSAID use was 0.62 (95% CI:
0.34–1.10) when adjusting for age, sex, pack-years smoked, and statin use. When limited to
persons with HGD, the HR for NSAID use was 0.37 (95% CI: 0.17–0.83), though additional
control for statin use attenuated the HR (0.46; 95% CI: 0.19–1.09). Among the HGD subset,
the adjusted HR among joint statin and NSAID users as compared to those using neither was
0.19 (95% CI: 0.06–0.64). This HR is lower than that observed for use of statins only (HR:
0.40), and for NSAIDs only (HR: 0.45) (data not shown).
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Discussion
We observed an inverse association between statin use and risk of progression to EA after
controlling for age, sex and cigarette smoking. This significant association was attenuated
and became non-significant when NSAID use was additionally included in the model, likely
reflecting positively correlated use. Statin use was associated with a 32% reduced risk of EA
among all persons in the cohort (HR: 0.68, 95% CI: 0.30–1.54) and a 59% reduced risk
among those with HGD (HR: 0.41, 95% CI: 0.13–1.26). These point estimates are similar in
magnitude to those observed for NSAID use, although with wider confidence intervals
reflecting the lower prevalence of statin use. As previously reported, we observed an inverse
association between NSAID use and EA risk when adjusting for age, sex, and pack-years
smoked (2). Additional adjustment for statin use attenuated the association (Table 3, Models
1–2).

Persons with HGD are at substantially increased risk of EA, and may consequently alter
behaviors regarding lifestyle and medication use. This high-risk group may be a likely target
for preventive efforts, and we therefore stratified analyses by HGD status. The associations
for both statin use and NSAID use were stronger when analyses were limited to persons with
HGD. Furthermore, among those with HGD at baseline, we observed a substantial 81%
(95% CI: 36%–94%) decreased risk among concurrent users of NSAIDs and statins
compared to persons taking neither.

We were unable to estimate HRs with reasonable precision within the non-HGD group, as
only 15 cases occurred in this group and all 15 cases occurred among men. Comparison
across subgroups would therefore require that we further limit all analyses to men, which
would act to reduce both generalizability and power.

Three recent studies reported significant inverse associations between statin use and risk of
esophageal cancer. In a nested case-control study of persons with BE, Nguyen and
colleagues observed a 44% (95% CI: 64%–13%) reduced risk of EA among persons with at
least one statin prescription filled compared to persons with no statin prescriptions filled
(17). In a large registry-based study, Hippisley-Cox et al reported a decreased risk of
esophageal cancer associated with statin use: the HR for prescribed statin use was 0.68 (95%
CI: 0.52–0.88) among women and 0.78 (95% CI: 0.66–0.91) among men (18). Kastelein and
colleagues published on the association between statin use, NSAID use, and progression of
BE to either HGD or EA (19). In this prospective study, an inverse association was observed
between statin use and HGD/EA (HR: 0.46; 95% CI: 0.21–0.99). Study authors also
observed the association between joint use and risk to be stronger than that observed for
either drug alone: as compared to no use, they observed a HR of 0.22 for joint use (95% CI:
0.06–0.85), a HR of 0.46 for NSAID use, and a HR of 0.51 for statin use. The results of this
study are very similar to those of our study and similarly ascertain exposure via interview.
However, this study differs from our study in that it focuses on progression to HGD or EA,
not specifically EA.

Other studies, however, have not observed a significant inverse association between statin
use and esophageal cancer risk. In a prior study of persons with BE, Nguyen and colleagues
reported an unadjusted HR of 0.73 for the association between statin use and EA/HGD risk
(95% CI: 0.30–1.78) (16). Similarly, in a case-control study using data from a prescription
database, Kaye et al observed a relative risk of 0.8 between statin use and esophageal cancer
of any histologic type (95% CI: 0.3–1.8) (20). Lastly, in a large study in which statin use
was ascertained by pharmacy record, statin use for more than five years was associated with
a 70% increased risk of esophageal cancer in men (HR: 1.70; 95% CI: 1.05–2.75), though no
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association was observed among women, nor was an association observed when exposure
was defined by any duration of use (21).

Several of the aforementioned studies used records to define statin use. Data used in this
study was obtained during personal interviews, allowing for detailed ascertainment of
exposure information and adjustment for confounding effects of risk factors. We were also
able to update information on use of statins and NSAIDs over the course of follow-up, and
were therefore able to account for changes in use over time. Among previous studies on
statin use and esophageal cancer, only the Nguyen and Kastelein studies have focused on
persons with BE and to our knowledge, we are the first study to examine the association
between statin use and EA risk among persons with HGD. This is important, as it is these
high-risk populations who might benefit most from a preventive. Furthermore, our study
focuses specifically on progression to adenocarcinoma, while the majority of the previous
studies have either defined outcome as esophageal cancer of any histology or have grouped
EA with HGD as a combined outcome. Since the risk factors for esophageal cancer are
known to vary by histology, we believe that the association between statin use and
esophageal cancer is best studied when limited to a specific histologic type.

The main limitation of this study is statistical power. When interviews began in 1995, statins
were not as widely used as they are today. Returning to this study question at a later date in
this cohort and other cohorts will likely yield more precise estimates. Although information
on type of statin used was collected, we did not have power to stratify on lipophilic versus
hydrophilic statin use. Also, timing between endoscopies (and thus follow-up interviews)
was determined by severity of disease, and persons with HGD had more opportunity to
update exposure information and have EA detected. This concern was reduced in analyses of
persons with HGD, as all persons in this group had a similar frequency of follow-up.
Furthermore, the method by which statin use was ascertained did not allow for duration-
specific analyses, though we were able to use time-varying covariates to represent variations
in use over the course of follow-up.

This study presents preliminary findings suggesting a possible protective effect of statins on
risk of EA among persons with BE. While the results may have occurred by chance, they are
unlikely to be confounded by known risk factors. We observed a strong inverse association
among those with HGD taking both statins and NSAIDs. The potential for statins to serve as
a chemopreventive, alone or in conjunction with NSAIDs, should be explored in future well-
powered studies and meta-analyses.

Supplementary Material
Refer to Web version on PubMed Central for supplementary material.

Acknowledgments
We wish to thank the research participants for their contributions to this research.

Grant Support: This project was made possible through the following grants from the US National Institutes of
Health, National Cancer Institute: 5R25CA094880, P01CA091955, and K05CA124911.

Financial Support: NIH Grants: 5R25CA094880, P01CA091955, and K05CA124911

References
1. Cook MB, Chow WH, Devesa SS. Oesophageal cancer incidence in the United States by race, sex,

and histologic type, 1977–2005. Br J Cancer. 2009; 101:855–9. [PubMed: 19672254]

Kantor et al. Page 5

Cancer Epidemiol Biomarkers Prev. Author manuscript; available in PMC 2013 March 01.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



2. Vaughan TL, Dong LM, Blount PL, Ayub K, Odze RD, Sanchez CA, et al. Non-steroidal anti-
inflammatory drugs and risk of neoplastic progression in Barrett’s oesophagus: a prospective study.
Lancet Oncol. 2005; 6:945–52. [PubMed: 16321762]

3. Bouterfa HL, Sattelmeyer V, Czub S, Vordermark D, Roosen K, Tonn JC. Inhibition of Ras
farnesylation by lovastatin leads to downregulation of proliferation and migration in primary
cultured human glioblastoma cells. Anticancer Res. 2000; 20:2761–71. [PubMed: 10953355]

4. Plenge JK, Hernandez TL, Weil KM, Poirier P, Grunwald GK, Marcovina SM, et al. Simvastatin
lowers C-reactive protein within 14 days: an effect independent of low-density lipoprotein
cholesterol reduction. Circulation. 2002; 106:1447–52. [PubMed: 12234946]

5. Sassano A, Platanias LC. Statins in tumor suppression. Cancer Lett. 2008; 260:11–9. [PubMed:
18180097]

6. Takemoto M, Node K, Nakagami H, Liao Y, Grimm M, Takemoto Y, et al. Statins as antioxidant
therapy for preventing cardiac myocyte hypertrophy. J Clin Invest. 2001; 108:1429–37. [PubMed:
11714734]

7. Zhong WB, Wang CY, Chang TC, Lee WS. Lovastatin induces apoptosis of anaplastic thyroid
cancer cells via inhibition of protein geranylgeranylation and de novo protein synthesis.
Endocrinology. 2003; 144:3852–9. [PubMed: 12933658]

8. Ogunwobi OO, Beales IL. Statins inhibit proliferation and induce apoptosis in Barrett’s esophageal
adenocarcinoma cells. Am J Gastroenterol. 2008; 103:825–37. [PubMed: 18371146]

9. Ahern TP, Pedersen L, Tarp M, Cronin-Fenton DP, Garne JP, Silliman RA, et al. Statin
prescriptions and breast cancer recurrence risk: a danish nationwide prospective cohort study. J Natl
Cancer Inst. 2011; 103:1461–8. [PubMed: 21813413]

10. Blais L, Desgagné A, LeLorier J. 3-Hydroxy-3-methylglutaryl coenzyme A reductase inhibitors
and the risk of cancer: a nested case-control study. Arch Intern Med. 2000; 160:2363–8. [PubMed:
10927735]

11. Jacobs EJ, Newton CC, Thun MJ, Gapstur SM. Long-term use of cholesterol-lowering drugs and
cancer incidence in a large United States cohort. Cancer Res. 2011; 71:1763–71. [PubMed:
21343395]

12. Khurana V, Bejjanki HR, Caldito G, Owens MW. Statins reduce the risk of lung cancer in humans:
a large case-control study of US veterans. Chest. 2007; 131:1282–8. [PubMed: 17494779]

13. Khurana V, Sheth A, Caldito G, Barkin JS. Statins reduce the risk of pancreatic cancer in humans:
a case-control study of half a million veterans. Pancreas. 2007; 34:260–5. [PubMed: 17312467]

14. Poynter JN, Gruber SB, Higgins PD, Almog R, Bonner JD, Rennert HS, et al. Statins and the risk
of colorectal cancer. N Engl J Med. 2005; 352:2184–92. [PubMed: 15917383]

15. Singh H, Mahmud SM, Turner D, Xue L, Demers AA, Bernstein CN. Long-term use of statins and
risk of colorectal cancer: a population-based study. Am J Gastroenterol. 2009; 104:3015–23.
[PubMed: 19809413]

16. Nguyen DM, El-Serag HB, Henderson L, Stein D, Bhattacharyya A, Sampliner RE. Medication
usage and the risk of neoplasia in patients with Barrett’s esophagus. Clin Gastroenterol Hepatol.
2009; 7:1299–304. [PubMed: 19523538]

17. Nguyen DM, Richardson P, El-Serag HB. Medications (NSAIDs, statins, proton pump inhibitors)
and the risk of esophageal adenocarcinoma in patients with Barrett’s esophagus. Gastroenterology.
2010; 138:2260–6. [PubMed: 20188100]

18. Hippisley-Cox J, Coupland C. Unintended effects of statins in men and women in England and
Wales: population based cohort study using the QResearch database. BMJ. 2010; 340:c2197.
[PubMed: 20488911]

19. Kastelein F, Spaander MC, Biermann K, Steyerberg EW, Kuipers EJ, Bruno MJ, et al.
Nonsteroidal Anti-Inflammatory Drugs and Statins Have Chemopreventative Effects in Patients
with Barrett’s Esophagus. Gastroenterology. 2011

20. Kaye JA, Jick H. Statin use and cancer risk in the General Practice Research Database. Br J
Cancer. 2004; 90:635–7. [PubMed: 14760377]

21. Friedman GD, Flick ED, Udaltsova N, Chan J, Quesenberry CP, Habel LA. Screening statins for
possible carcinogenic risk: up to 9 years of follow-up of 361,859 recipients. Pharmacoepidemiol
Drug Saf. 2008; 17:27–36. [PubMed: 17944002]

Kantor et al. Page 6

Cancer Epidemiol Biomarkers Prev. Author manuscript; available in PMC 2013 March 01.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



22. Galipeau PC, Li X, Blount PL, Maley CC, Sanchez CA, Odze RD, et al. NSAIDs modulate
CDKN2A, TP53, and DNA content risk for progression to esophageal adenocarcinoma. PLoS
Med. 2007; 4:e67. [PubMed: 17326708]

Kantor et al. Page 7

Cancer Epidemiol Biomarkers Prev. Author manuscript; available in PMC 2013 March 01.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Kantor et al. Page 8

Table 1

Cumulative proportion of esophageal adenocarcinoma by demographic and health-related characteristics of all
study participants

Characteristics Number of people (n=411)a Number of cases (n= 56) Cumulative Proportion

Age (years)

 30–54 127 (30.9) 11 (19.6) 8.7%

 55–69 176 (42.8) 23 (41.1) 13.1%

 ≥70 108 (26.3) 22 (39.3) 20.4%

Sex

 Men 334 (81.3) 49 (87.5) 14.7%

 Women 77 (18.7) 7 (12.5) 9.1%

Smoking Status

 Never 148 (36.0) 14 (25.0) 9.5%

 Ever 263 (64.0) 42 (75.0) 16.0%

Education

 No college education 135 (32.9) 25 (44.6) 18.5%

 Any college education 275 (67.1) 31 (55.4) 11.3%

Waist-to-hip ratioc

 First quartile 104 (25.4) 11 (19.6) 10.6%

 Second quartile 101 (24.7) 15 (26.8) 14.9%

 Third quartile 100 (24.5) 14 (25.0) 14.0%

 Fourth quartile 104 (25.4) 16 (28.6) 15.4%

NSAID use as of baseline

 Never 162 (39.5) 26 (46.4) 16.0%

 Former 79 (19.3) 12 (21.4) 15.2%

 Current 169 (41.2) 18 (32.1) 10.7%

High grade dysplasia at or before baseline

 No 328 (79.8) 15 (26.8) 4.6%

 Yes 83 (20.2) 41 (73.2) 49.4%

Statin use at baseline

 No 355 (86.4) 50 (89.3) 14.1%

 Yes 56 (13.6) 6 (10.7) 10.7%

Ever statin use over study

 No 265 (64.5) 42 (75.0) 15.8%

 Yes 146 (35.5) 14 (25.0) 9.6%

a
1 value missing for education, baseline NSAIDs; 2 values missing waist-to-hip ratio

c
Quartiles determined within-sex: Quartile 1 upper value= 0.9306 (men), 0.8086 (women); Quartile 2 upper value= 0.9616 (men), 0.8651

(women); Quartile 3 upper value=0.9970 (men), 0.9110 (women); Quartile 4 upper value=1.142 (men), 1.035(women)
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Table 2

Demographic and health-related characteristics by statin use

Characteristics No Statin Usea (n=265)
N (%)

Ever Statin Usea (n=146)
N (%)

p-value

Age (years)

 30–54 89 (33.6) 38 (26.0) 0.02d

 55–69 100 (37.7) 76 (52.1)

 ≥70 76 (28.7) 32 (21.9)

Sex

 Men 205 (77.4) 129 (88.4) <0.01d

 Women 60 (22.6) 17 (11.6)

Smoking Status

 Never 108 (40.8) 40 (27.4) <0.01d

 Ever 157 (59.3) 106 (72.6)

Smoking (pack years)b

 Mean ± std dev 16.4 ± 23.9 22.5 ± 24.5 0.02e

 Median (min - max) 3.0 (0–135) 17 (0–122.5)

Educationb

 No college education 89 (33.7) 46 (31.5) 0.65d

 Any college education 175 (66.3) 100 (68.5)

Waist-to-hip ratioc

 First quartile 63 (23.9) 41 (28.3) 0.27d

 Second quartile 66 (25.0) 35 (24.1)

 Third quartile 72 (27.3) 28 (19.3)

 Fourth quartile 63 (23.9) 41 (28.3)

NSAID use as of baselineb

 Never 123 (46.6) 39 (26.7) <0.01d

 Former 54 (20.5) 25 (17.1)

 Current 87 (33.0) 82 (56.2)

High Grade Dysplasia at or before baseline

 No 210 (79.3) 118 (80.8) 0.70d

 Yes 55 (20.8) 28 (19.2)

a
Ever use of statins defined by current use at baseline interview or over study-follow-up

b
1 missing value for smoking history, education, and use of NSAIDs among never--users

c
1 missing value for waist-to-hip ratio among never-users, as well as 1 missing value among ever-users

d
X2 test of overall distribution

e
T-test assuming unequal variance

Cancer Epidemiol Biomarkers Prev. Author manuscript; available in PMC 2013 March 01.



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Kantor et al. Page 10

Ta
bl

e 
3

A
ss

oc
ia

tio
ns

 b
et

w
ee

n 
tim

e-
va

ry
in

g 
st

at
in

 a
nd

 N
SA

ID
 u

se
 a

nd
 th

e 
ri

sk
 o

f 
es

op
ha

ge
al

 a
de

no
ca

rc
in

om
a

M
ed

ic
at

io
n

P
er

so
ns

C
as

es
U

na
dj

us
te

d 
H

R
 (

95
%

 C
I)

A
ge

 &
 S

ex
- 

A
dj

us
te

d 
H

R
 (

95
%

 C
I)

M
od

el
 1

c  
H

R
 (

95
%

 C
I)

M
od

el
 2

 H
R

 (
95

%
 C

I)

A
ll 

st
ud

y 
po

pu
la

ti
on

39
5

45

St
at

in
14

3a
11

0.
71

 (
0.

32
, 1

.6
1)

0.
63

 (
0.

28
–1

.4
2)

0.
59

 (
0.

26
, 1

.3
3)

0.
68

 (
0.

30
, 1

.5
4)

 d

N
SA

ID
28

4b
23

0.
68

 (
0.

38
, 1

.2
3)

0.
57

 (
0.

32
–1

.0
1)

0.
58

 (
0.

32
, 1

.0
2)

0.
62

 (
0.

34
, 1

.1
0)

 e

H
ig

h 
gr

ad
e 

dy
sp

la
si

a 
at

 b
as

el
in

e
69

30

St
at

in
25

a
6

0.
44

 (
0.

16
, 1

.2
0)

0.
35

 (
0.

12
- 

1.
07

)
0.

31
 (

0.
11

, 0
.8

6)
0.

41
 (

0.
13

, 1
.2

6)
 d

N
SA

ID
43

b
12

0.
44

 (
0.

20
, 0

.9
6)

0.
36

 (
0.

16
–0

.8
0)

0.
37

 (
0.

17
, 0

.8
3)

0.
46

 (
0.

19
, 1

.0
9)

 e

a E
ve

r 
us

ed
 s

ta
tin

s 
at

 b
as

el
in

e 
or

 o
ve

r 
fo

llo
w

-u
p

b E
ve

r 
us

ed
 N

SA
ID

s 
at

 b
as

el
in

e 
or

 o
ve

r 
fo

llo
w

-u
p

c A
dj

us
te

d 
se

x,
 a

ge
 (

co
nt

in
uo

us
 li

ne
ar

),
 a

nd
 p

ac
k-

ye
ar

s 
sm

ok
ed

 (
co

nt
in

uo
us

 li
ne

ar
)

d A
dj

us
te

d 
se

x,
 a

ge
 (

co
nt

in
uo

us
 li

ne
ar

),
 p

ac
k-

ye
ar

s 
sm

ok
ed

 (
co

nt
in

uo
us

 li
ne

ar
),

 a
nd

 u
se

 o
f 

N
SA

ID
s 

(y
es

/n
o)

 o
ve

r 
fo

llo
w

-u
p

e A
dj

us
te

d 
se

x,
 a

ge
 (

co
nt

in
uo

us
 li

ne
ar

),
 p

ac
k-

ye
ar

s 
sm

ok
ed

 (
co

nt
in

uo
us

 li
ne

ar
),

 a
nd

 u
se

 o
f 

st
at

in
s 

(y
es

/n
o)

 o
ve

r-
fo

llo
w

-u
p

Cancer Epidemiol Biomarkers Prev. Author manuscript; available in PMC 2013 March 01.


