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Abstract

Background Barrett’s esophagus (BE) is a complication

of gastroesophageal reflux disease (GERD) that is a pre-

cursor to esophageal adenocarcinoma. There is limited

information regarding whether medications can reduce the

risk of developing BE.

Aim We analyzed medical records at a large veterans

hospital to determine the effects of statins, aspirin, non-

aspirin NSAIDs, calcium, or multivitamins on the risk of

developing BE.

Methods In this retrospective case–control study, 250

patients with biopsy-confirmed Barrett’s esophagus were

compared with 250 controls with acid-peptic symptoms but

no endoscopic BE. Medication histories were reviewed for

the use of the above substances prior to endoscopic eval-

uation. Logistic and linear regression was used to deter-

mine predictors of the outcomes.

Results Mean age at diagnosis was significantly older in

the Barrett’s population compared with controls (61.2 vs.

56.7 years, P\ 0.001), with no difference in mean BMI

(29.1 vs. 29.0, respectively). On multivariate analysis, in-

dependently significant factors for risk of BE were found

with multivitamins (OR 0.41, P = 0.001), statins (OR 0.53,

P = 0.003), age (OR 1.033/year, P = 0.001), and Hispanic

ethnicity (OR 0.38, P = 0.007). Furthermore, statin use was

associated with less long-segment (3 cm or longer) BE and

was inversely correlated with continuous BE length.

Conclusions GERD patients with BE are less likely to use

multivitamins and statins, as well as less likely to be of

Hispanic ethnicity. Additionally, statins were inversely

associated with BE length. Prospective studies of this topic

are indicated.

Keywords Barrett’s esophagus � Medical prophylaxis �
GERD � NSAIDs � Statins

Introduction

Barrett’s esophagus (BE) is a metaplastic change in the

esophageal epithelium induced by gastroesophageal reflux

disease (GERD) [1]. It is a common condition, with a

prevalence of 6.8 % in an American study [2] and 1.6 % in

a Swedish study [3]. It is the largest known risk factor for

esophageal adenocarcinoma (EAC), increasing the risk by

at least 30-fold compared with the general population [4].

In addition, the incidence of EAC has been increasing over

recent years [5]. Current practice is to perform endoscopic

surveillance of BE [6], with the intended benefit of de-

creased mortality from EAC. However, more than 90 % of

all EAC patients were not known to have BE before di-

agnosis [7]. Chemoprevention presents a readily assessable

method of analyzing the effects of certain medications on

the risks of BE and EAC.

Nonsteroidal anti-inflammatory drugs (NSAIDs), in-

cluding aspirin, have been studied both in the setting of

preventing BE [8] and prevention of EAC in patients with

established BE [9, 10]. These studies have suggested a

benefit in both settings. This is presumably due to their
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inhibition of the cyclooxygenase-2 (COX-2) enzyme,

which has increased expression in BE and EAC [11]. A

large trial is ongoing in the UK, which is evaluating the

efficacy and safety of aspirin for cancer prevention in BE

(the AspECT trial).

Another class of medications that has shown promise in

chemoprevention is the 3-hydroxy-3-methylglutaryl coen-

zyme A reductase inhibitors (statins). Statins have shown

some preventive effect on development of EAC in BE

patients in several studies [12–15], although not all studies

have demonstrated this protective effect [16]. Recently,

statins have been studied in the setting of primary pre-

vention of BE, with a protective effect found [17]. Calcium

has been studied for chemoprevention in colorectal cancer

to mixed results [18, 19], but has not been evaluated in BE.

Similarly, multivitamin use has been shown to have pos-

sible benefit in reducing total cancer [20], but other results

have been inconsistent, and these data have not been cor-

related with the risk of developing BE.

In this case–control study, we analyzed pharmacy

records at a large veterans hospital to determine whether

there were protective effects of statins, aspirin, NSAIDs,

calcium, and multivitamins on the development of BE.

Methods

To conduct this case–control study, patient data were retro-

spectively obtained from the Phoenix Veterans Affairs (VA)

Hospital electronic medical records, as well as from a

separate secure database of endoscopic procedural data

[Clinical Outcomes Research Initiative (CORI), Portland,

OR]. CORI records were searched for patients who under-

went esophagogastroduodenoscopy (EGD) for the indication

of BE during the years 2005 through 2009. A random subset

of patients underwent chart review until a case population of

250 patients was established. Patients were included if they

had biopsy-proven BE of at least 2 cm length, as assessed via

pathology reports in VA records. There were no limitations

placed on age or comorbidities. However, patients were

excluded if pathology data were not available. The control

population was identified in a similar manner, with CORI

records searched for EGD indication of reflux symptoms or

dyspepsia, with BE either not visible on exam, or proven

biopsy negative for intestinal metaplasia. Also, the clinical

range was expanded to 2012 to identify an adequate cohort.

No matching was performed. The number in each group was

not determined based on a power calculation, but on avail-

ability of records and logistical needs.

Once the cases and controls were identified, the fol-

lowing data were recorded: gender, age at diagnosis, body

mass index (BMI) closest to the time of diagnosis, ethnicity

(Hispanic or not), H. pylori status, prior or current proton

pump inhibitor (PPI) use, prior or current H2-receptor an-

tagonist use, and tobacco and alcohol use. Only ethnicity

data were obtained directly from CORI, with the remainder

taken from VA medical records. Patient pharmacy

medication records were reviewed to see whether there was

previously a filled prescription for calcium, statins, multi-

vitamins, aspirin, and other NSAIDs. Prescription fills were

only counted if they were dated at least 1 month prior to

either the initial diagnosis of BE, or the date of endoscopy

for the control group.

Statistical analysis was performed using IBM SPSS

version 21.0. Study outcomes were assessed using Fisher’s

exact test for categorical variables and the Mann–Whitney

U test for continuous variables. Logistic and linear re-

gression was used for multivariate analysis. A two-tailed

P\ 0.05 was considered significant. There were few

missing data, and there were no imputations performed.

This study was approved by the Phoenix VA Hospital In-

stitutional Review Board.

Results

Study Population

There were 250 patients in each the case and control groups.

Baseline characteristics are summarized in Table 1. The

majority in both populations were men, with only eight

women (3.2 %) in the case group and 36 women (14.4 %) in

the control group. Due to the small number of women in both

groups, it was felt that their inclusion would diminish the

Table 1 Clinical characteristics of the study population

Variable BE present GERD without BE P value

Mean age (SD) 61.2 (9.1) 56.7 (13.7) \0.001

Mean BMI (SD) 29.1 (5.6) 29.0 (5.7) 0.849

Ethnicity

Non-Hispanic 227 (94.2 %) 185 (87.3 %) 0.013

Hispanic 14 (5.8 %) 27 (12.7 %)

H. pylori status

Positive 3 (16.7 %) 9 (15.8 %) 0.929

Negative 15 (83.3 %) 48 (84.2 %)

Alcohol use

Never 71 (56.8 %) 94 (62.3 %) 0.572

Current/former 54 (43.2 %) 57 (37.7 %)

PPI use

Yes 165 (72.7 %) 166 (80.6 %) 0.055

No 62 (27.3 %) 40 (19.4 %)

H2RA use

Yes 128 (56.4 %) 110 (53.4 %) 0.562

No 99 (43.6 %) 96 (46.6 %)
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homogeneity of the sample. As such, the female patients were

not included in the following data analysis of 242 male BE

patients and 214 male controls. Additionally, pharmacy data

were not available for 15 patients in the case group and eight

patients in the control group, leaving 227 BE patients and 206

control patients for the medication analysis. For the univariate

analysis of Hispanic ethnicity, non-White patients (2 in BE, 13

in controls) were excluded given the small number. This re-

sulted in available data for 239 BE patients and 199 controls.

The mean age of the Barrett’s population was 61.2 (SD

9.1), which was significantly older than the mean age in the

control population of 56.7 years (SD 13.7, P\ 0.001).

There was no difference in mean body mass index (BMI) in

BE patients (29.1, SD 5.6) versus controls (29.0, SD 5.7,

P = 0.849). However, the BE population was significantly

more likely to be of non-Hispanic ethnicity (94.2 vs. 87.3 %,

P = 0.013). While proton pump inhibitor use was

marginally more common in controls than BE patients (80.6

vs. 72.7 %, P = 0.055), there was no significant difference

in H2-receptor antagonist use (53.4 vs. 56.4 %, 0.562), H.

pylori positivity (15.8 vs. 16.7 %, P = 0.929), or cur-

rent/former alcohol use (37.7 vs. 43.2 %, P = 0.572).

Tobacco use data were also collected, but as there was a lack

of a standardized method for recording these data, it was felt

to be inaccurate and was not included.

Demographics and Risk of BE

In univariate analysis (Table 2), Hispanic ethnicity was

significantly associated with BE risk, with a protective

effect found (OR 0.40, P = 0.007). Increasing age also

correlated with BE risk (OR 1.04 per year, P\ 0.001). On

multivariate analysis (Table 3), all univariate predictors

with a P\ 0.10 were considered. Forward selection using

LR was used. Hispanic ethnicity retained a protective ef-

fect (OR 0.38, P = 0.007), while age remained correlated

with BE risk (OR 1.033, P = 0.001).

Medications and Risk of BE

Statins, calcium, and multivitamins proved to be significant

factors for risk of BE in univariate analysis (Table 2). With

usage of multivitamins, the odds ratio for BE was 0.40

(P\ 0.001). A protective effect was seen for calcium (OR

0.45, P = 0.016) and statins (OR 0.65, P = 0.034).

Aspirin (OR 0.70, P = 0.086) and NSAIDs (OR 0.71,

P = 0.081) both suggested some degree of benefit,

although not reaching statistical significance. In the mul-

tivariate model, calcium lost statistical significance, yet

multivitamins (OR 0.41, P = 0.001) and statins (OR 0.53,

P = 0.003) retained significant associations (Table 3).

Barrett’s Length

Length of BE was analyzed both as a continuous variable,

as well as in terms of long segment (3 cm or greater) versus

short segment (under 3 cm). In the continuous assessment,

mean length of BE was 4.0 cm (SD 2.9). In multivariate

analysis, age was associated with an increased BE length of

0.63 cm for every 10 years older (95 % CI 0.23–1.04,

P = 0.002), and statin use was associated with a 0.89 cm

decrease in BE length (95 % CI 0.13–1.65, P = 0.023).

Long-segment BE was also predicted by age with an OR of

1.37 for every 10 years older (95 % CI 1.02–1.86,

P = 0.036), and a protective effect was seen with statin use

(OR 0.47, 95 % CI 0.27–0.81, P = 0.007).

Discussion

BE remains the single largest risk factor for EAC [4], but

little is known regarding ways to potentially prevent its

onset. By assessing medication exposures in patients both

with BE and with GERD symptoms alone, we aimed to

better characterize the effects of these medications on the

risk of developing BE.

Table 2 Univariate effects on

development of Barrett’s

esophagus

a N for Hispanic was 239 (BE)

and 199 (control)
b N for age was 242 (BE) and

214 (control)

Variable BE (N = 227)a,b Control (N = 206)a,b OR 95 % CI P value

Multivitamins 27 (11.9 %) 52 (25.2 %) 0.40 0.24–0.67 \0.001

Statins 95 (41.9 %) 108 (52.4 %) 0.65 0.45–0.96 0.034

Calcium 15 (6.6 %) 28 (13.6 %) 0.45 0.23–0.87 0.016

Aspirin 69 (30.4 %) 79 (38.3 %) 0.70 0.47–1.05 0.086

NSAIDs 122 (53.7 %) 128 (62.1 %) 0.71 0.48–1.04 0.081

Age (SD) 61.2 (9.1) 56.7 (13.7) 1.04/year 1.02–1.05 \0.001

Hispanic 14 (5.9 %) 27 (13.6 %) 0.40 0.20–0.78 0.007

Table 3 Multivariate effects on development of Barrett’s esophagus

Variable Odds ratio 95 % CI P value

Multivitamins 0.41 0.24–0.71 0.001

Statins 0.53 0.35–0.81 0.003

Age 1.033/year 1.01–1.05 0.001

Hispanic 0.38 0.19–0.77 0.007
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In this case–control study, a multiple regression model

found significant associations between the use of multivita-

mins and statins and BE. Not surprisingly, increasing age

correlated with increased risk of BE. Furthermore, Hispanic

ethnicity was found to demonstrate a protective effect on

presence of BE. While our finding of a high percentage of

males is expected in a veteran study, significantly more men

were found in the BE group versus the control group. This is

also consistent with prior data, which suggests a male to

female ratio of approximately 2:1 [21]. However, as previ-

ously noted, the female patients were not included in any

further data analysis to improve homogeneity.

Statins demonstrated an additional association with de-

creased overall BE length and decreased long-segment BE.

Prior studies have demonstrated a positive effect of statin

medications on risk of EAC in BE patients [12–15], and a

recent VA-based study has also demonstrated a protective

effect on the de novo development of BE [17]. Statins have

been shown to be anti-proliferative and lead to apoptosis in BE

cells in vitro [22]. This anti-proliferative effect could poten-

tially prevent metaplastic change, thereby providing a

mechanism for the observeddecrease in risk ofBE in our study.

The data for multivitamins were also suggestive of a

beneficial effect, a novel finding. This benefit might lie within

the antioxidant effects of constituent vitamins A, C, and E. A

large, randomized, placebo-controlled trial of a daily multi-

vitamin has shown a decrease in total cancer incidence com-

pared with placebo (HR 0.92, P = 0.04), although cancer-

specific and all-cause mortality were unchanged [23]. Despite

this, a recently updated literature review by the United States

Preventive Services Task Force (USPSTF) continues to state

that the evidence for routine use of multivitamins for cancer

prevention remains insufficient [24].

Calcium has been hypothesized to reduce the prolif-

erative effect of bile acids and fatty acids on the colonic

epithelium by binding these substances [25, 26]. In this

study, calcium showed a positive effect in the univariate

analysis. However, after adjusting for other variables, this

lost statistical significance.

Aspirin has previously been analyzed in a case–control

study of 434 patients with BE [8], in which the odds ratio for

BE was 0.56 (95 % CI 0.39–0.80). In contrast, this study

showed that aspirin and other NSAIDs trended toward a

protective effect, yet did not attain statistical significance.

This discrepancy may be explained by inadequate power in

the present study. The putative mechanism for the effect of

aspirin and NSAIDs is through COX-2 inhibition. This has

been demonstrated to inhibit cellular proliferation and an-

giogenesis, as well as restore apoptosis [27].

There do remain limitations to our study. As the study

was retrospective, causality cannot be proven, and there

may be uncontrolled confounding variables present. For

example, data on tobacco use were not included, since it

was not consistently clear whether a non-smoker had been

a prior or never smoker. As tobacco use is considered a risk

factor for BE, lack of such data could have influenced the

above results. However, multivariate analysis was used in

an attempt to minimize the influence of confounding. Also,

we ensured that biopsy-proven intestinal metaplasia was

used in defining the BE population. Furthermore, the

control group had undergone endoscopy for GERD-related

symptoms, which would tend to provide similar popula-

tions for the cases and controls. In addition, patient

medication use was taken from chart pharmacy records, but

duration of medication use was not assessed. Also, un-

documented over-the-counter medication use could have

been unaccounted for. Furthermore, the male veteran

population used in this study limits the generalizability of

the data. However, despite the above limitations, our

study’s findings are statistically sound, consistent with

prior research, and can be related to putative mechanisms

of action.

In conclusion, we have demonstrated that GERD pa-

tients with BE are less likely to use multivitamins or sta-

tins, as well as less likely to be of Hispanic ethnicity.

Furthermore, statin use was associated with shorter BE

length and a lower proportion of patients with long-seg-

ment BE. These data are promising in the search for ways

to reduce the risk of progressing along the BE–EAC con-

tinuum. Although widespread adoption of these medica-

tions for preventing BE would be premature, there is

support for the necessity of future prospective studies on

prevention of BE and EAC.
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