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The Prevalence of Barrett’s Esophagus associated
Dysplasia in Puerto Rico

Priscilla Magno, MD, MSc*t%; Lorena Gonzalez, MS§; Marcia Cruz-Correa, MD, PhD*T;
Erick Suarez, PhD**

Objective: Barrett’s esophagus (BE) is the strongest risk factor of esophageal
adenocarcinoma (EAC). A previous study found a lower incidence of EAC in Puerto
Rico (PR) as compared to other racial/ethnic groups in the United States (US).
Notwithstanding, BE epidemiology in PR is unknown. Study aims: i) to determine
BE prevalence among individuals with gastroenterological pathology reports from
three major anatomic pathology laboratories in PR and ii) to describe the association
between dysplastic BE with age and gender.

Methods: Clinic-based study examined data collected from three anatomic
pathology laboratories encompassing the majority of gastroenterology practices in
PR. Individuals with histology confirmed BE (January 2007-December 2011) were
analyzed (n=1,232). We estimated BE prevalence and adjusted odds ratios (AOR) to
assess magnitude of association between dysplastic BE with age and gender using
logistic regression models.

Results: Overall BE prevalence was 4.4% (95% Cl = 4.1-4.6). Most BE patients were
males (male-to-female ratio = 2.3:1) with mean age of 64 + 13 years. Ninety one
percent of BE biopsies showed no dysplasia whereas 6.2% had EAC. BE patients age
> 74 years had an increased risk of EAC (AOR: 2.38, 95% Cl = 1.14-4.94) compared to
those < 55 years old. Males had increased EAC risk (AOR: 2.23, 95% Cl = 1.23-4.06)
compared to females.

Conclusion: BE prevalence in PR is similar to that of non-Hispanic whites and
Hispanics in US. The lower occurrence of dysplastic BE in PR could explain EAC
incidence disparities between PR and other groups in the US. [P R Health Sci J
2014;33:184-189]
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arrett’s esophagus (BE) is defined as a condition of
Bthe lower esophagus in which the normal squamous
epithelium is replaced by columnar epithelium as a result
of chronic gastroesophageal reflux (GERD) (1). The diagnosis
of BE requires both endoscopic identification of columnar
mucosa extending proximally into the tubular esophagus with
histological confirmation of metaplastic columnar epithelium
with goblet cells in biopsy specimens (2). Men are twice as likely
as women to develop BE, with highest incidence observed in
Caucasian males over the age of 55 years (3,4). Patients with
this condition are at an increased risk of developing esophageal
adenocarcinoma (EAC), the most rapidly increasing cancer of
the gastrointestinal tract (5-8).

The true prevalence of BE among various populations has
been not well established. Prevalence studies vary considerably
due to discrepancies in patient selection (symptomatic or
asymptomatic GERD patients), endoscopic and histopathology
criteria. Reported prevalence in United States (US) cohorts
ranges from of 1.46% (9) - 5.6% (10) in asymptomatic patients
and 4.39% to 10-15% in patients undergoing upper endoscopy
for chronic GERD symptoms (9-11). Fan etal (9) performed a
large retrospective review of 4,457 endoscopy reports and found
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an overall prevalence of 1.7% (4.39% in 410 symptomatic GERD
patients and 1.46% in 4047 asymptomatic patients). In addition
these investigators reported a prevalence of BE among different
racial/ethnic groups in the continental US with symptoms
of GERD: 5% in non-Hispanic whites (NHW), 4.4% in US
Hispanics, and 2.6% in non-Hispanic blacks (NHB). Racial
and ethnic disparities among BE patients in the continental
US were also studied by Abrams et al (12) in a single center
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retrospective analysis of 2,100 patients who underwent upper
endoscopy during a 1-year period. They found a significantly
higher prevalence of BE in NHW than US Hispanics (6.1% vs.
1.7%, P = .0002) and NHB (6.1% vs. 1.6%, P = .004).

While the prevalence of BE in Puerto Rico (PR) remains
largely unknown, the incidence of EAC has increased in PR.
Gonzalez and colleagues (13) reported, based on data of the
Puerto Rico Central Cancer Registry, that age-standardized
incidence rate of EAC (per 100,000 individuals) increased
about 31% in the time periods from 1992-1996 to 2001-2005
among men (P < 0.05) whereas among women no changes
were observed (P > 0.05). In addition, these investigators
found significant disparities of EAC incidence in PR as
compared to other racial/ethnic groups in the US. During
the period 2001-2005, lower standardized rates ratios (SRR)
of EAC were observed among individuals in PR as compared
to US Hispanics (SRR men = 0.50, 95% confidence interval
(95%CI): 0.36-0.69; SRR women = 0.73,95%Cl: 0.40-1.36)
and non-Hispanic white (SRR men = 0.30, 95%CI: 0.23-0.38;
SRR women = 0.43, 95%CI: 0.26-0.63) in the US; however,
men and women in PR had about 2.32 and 1.14 times higher
incidence rates of EAC, respectively, than non-Hispanic
blacks in the US (only significant, P < 0.05, among men). It is
uncertain if this lower risk of EAC could be possibly explained
by a different prevalence of BE in PR as compared to other
racial/ethnic groups in the continental US. The aims of our
study were: i) to determine the prevalence of BE with different
grades of dysplasia among individuals with gastroenterological
pathology reports from the three largest anatomic pathology
laboratories in PR and (ii) to describe the magnitude of the
association between dysplastic BE and demographic risk
factors (age and gender) in PR.

Patients and Methods

Study design and Study population

This study was approved by University of Puerto Rico
Medical Sciences Campus Institutional Review Board. We
studied archived pathology reports from patients 21 years or
older with histopathological diagnosis of BE obtained from the
three largest anatomic pathology laboratories in PR (Puerto
Rico Pathology, Hato Rey Pathology Laboratory and Southern
Pathology Services) between January 2007 and December
2011 (n = 1,232). These laboratories serve the majority
of gastroenterologists from private practice and hospitals
throughout the entire territory of PR. All three participating
laboratories had experienced pathologists evaluating all BE
samples for the entire study period. Two of the laboratories
have their pathology reports archived in password-protected
encrypted electronic databases since early 2000 and one since
year 2007. The databases comprised the following de-identified
information: gender, age at first BE biopsy reported, date of
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birth, town of residence, and the presence of dysplasia {i.e., non-
dysplastic, low-grade dysplasia (LGD), high-grade dysplasia
(HGD), and EAC}. Databases were merged into one password-
protected encrypted database for statistical analysis.

Statistical analysis

Descriptive statistics were used for continuous and categorical
data for the 2007-2011 period. Data from initial biopsies were
used to describe the Barrett’s esophagus population of this study.
Laboratories processed esophageal biopsies (all esophageal
tissues including BE specimens) from approximately 5,625
individuals per year of study period. The prevalence estimation
of BE was calculated with 95% CI.

We graphically described the trend of the number of biopsy
reports of individuals with BE (including repeated biopsies).
Percent changes of the number of biopsy reports per year,
during the study period, were included on the graph. Also male
to female ratio of BE was calculated per year.

To estimate the magnitude of the association of dysplastic BE
and EAC with age and gender, we estimated crude and adjusted
odds ratio (AOR) with 95% CIs using a logistic regression
model. An interaction assessment was performed with these
predictors to validate the AOR’s using the likelihood ratio
test (14). The logistic regression model was run with tissue
pathology results; for individuals with multiple biopsies the
more advanced disease was chosen. Statistical analysis was
performed using Stata/SE statistical software version 11.0 (Stata
Corp., L.P, College Station, TX).

Results

Table 1 shows the socio-demographical description of
individuals diagnosed with BE. The majority of these individuals
were males (69.5%), aged 65-74 (32.9%), and (~39%) lived at
the Metro health region of Puerto Rico. During the 2007-2011
period, the male-to-female ratio of BE patients ranged from
1:8:1t0 2.8:1.

The total number of individuals with esophageal tissue
pathology report from 2007 to 2011 from the three laboratories
was 28,125. Among these individuals, the prevalence of BE for
the 2007-2011 period was 4.4% (95% CI = 4.1 - 4.6). During
this period, the highest number of BE diagnosis was observed
in 2009 (303 cases) (Table 2).

Most individuals with BE in this study only had one biopsy
report (83.8%), 12.3% (151 out of 1,232) had two reports and
3.9% (48 out of 1,232) had three or more reports during the
complete study period. Consequently, we ended up with a total
of 1,483 BE biopsy reports. The trend analysis showed that the
annual percentage of change in the number of biopsy reports of
BE patients increased about 3.5% and 17% from 2007 to 2008
and 2010 to 2011, respectively, while a marked reduction was
observed from 2009 to 2010 (Figure 1).

PRHSJ Vol. 33 No. 4 e December, 2014

185



186

Barrett’s Esophagus in Puerto Rico

Table 1. Demographic characteristics of individuals with Barrett’s
esophagus biopsies obtained from 2007 to 2011 (n=1,232)

n (%)

Gender (Missing values = 1)

Male 856 (69.5)

Female 375 (30.5)
Age (Missing values = 2)

(Mean + SD) 64.9+12.8

21-54 244 (19.8)

55-64 300 (24.4)

65-74 405 (32.9)

275 281(22.9)
Health region (Missing values = 112)

Metro 436 (38.9)

Ponce 269 (24.0)

Caguas 154 (13.8)

Bayamon 147 (13.1)

Other regions* 114 (10.2)

*Includes the regions of Fajardo, Arecibo, and Mayagiiez

Table 3 shows the prevalence of tissue dysplasia and EAC
at initial biopsies of individuals with BE during 2007-2011
period. From the 16.2% of BE patient that had multiple biopsies
reported, 186 patients had non-dysplastic BE, 8 had LGD, and
Shad HGD diagnosed in the first biopsy report. Two cases, one
patient with non-dysplastic BE and one patient with HGD, were
diagnosed with EAC in follow-up biopsies. BE patients older
than 74 years old had more than two-fold (AOR: 2.38,95% CI:
1.14 - 4.94) the odds of having EAC than those younger than
55 years old, once we adjusted by gender (P < 0.05). About
the same odds were shown when we compared men to women
(Table 4). The odds of having a HGD or LGD were higher
among men than women and among the older age groups (65-
74 and > 75) than those younger than SS years, but none were
significant (P > 0.0S; Table 4).

Table 2. Prevalence of Barret’s esophagus among individuals with
esophageal biopsies from 2007 to 2011*

Year Prevalence (%) 95% Confidence Interval
2007 43 3.7-48
2008 4.7 42-53
2009 5.4 48-6.0
2010 34 29-338
2011 4.1 3.6-4.7
2007-2011 4.4 41-46

*Based on annual reports of all esophageal biopsies reported by three major pathology
laboratories in Puerto Rico.

Discussion
Our retrospective review of histopathology reports found

an overall estimated BE prevalence of 4.4%. Despite the great
variability of BE prevalence reported in the literature, our
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Table 3. Histological assessment of dysplasia in Barrett’s esophagus
reports (n=1,232)

n (%)
Initial biopsy (Missing values = 8)
No dysplasia 1,114 (91.2)
LGD 18 (1.5)
HGD 14 (1.2)
EAC 76 (6.2)

LGD = Low Grade Dysplasia, HGD = High Grade Dysplasia , EAC = Esophageal
Adenocarcinoma

400+
350+
300+
250+
200
150 1
100 1
50

No. of biopsies reports

2007 I 2008 I 2009 I 2010 I 2011
Year
2007 vs. 2008 2008 vs. 2009 2009 vs. 2010 2010 vs. 2011
3.54% -1.99% -39.83% 16.91%

Percent
change

Figure 1. Overall biopsy reports from individuals with Barrett’s
esophagus from 2007 to 2011 (n=1,483, repeated biopsies
included).

estimated prevalence of BE (3.4% to 5.4%) was found to be
similar to that reported for both symptomatic GERD patients
(1.46%-4.39%) (9,10) and asymptomatic GERD patients
(5.6%) in the US (10). Although clinical information regarding
patient symptoms was not available for our analysis, esophageal
biopsy samples were taken from individuals who underwent
endoscopic interventions for the evaluation of gastrointestinal
symptoms. The predominant demographic profile of our cohort,
males aged 65-74, confirms prior observations of an older male
predominance in BE (5).

The significant disparities of EAC incidence observed in
PR with lower incidence rates of EAC as compared to other
racial/ethnic groups in the US is not supported by a different
prevalence of BE in our population. The overall estimated BE in
PR is similar to that reported in a large cohort of symptomatic
GERD patients for NHW (5% - 6.1%),and US Hispanics (4.4%)
and higher than NHB (1.6% - 2.56%) (9). These findings could
explain the higher risk of developing EAC in PR over NHB but
not the lower risk of EAC in PR as compared to NHW and US
Hispanics as described by Gonzalez and colleagues (13). As
an unexpected finding in our study, only 8.9% were diagnosed
with EAC or BE with dysplasia. This finding differs greatly
from one of the largest multicenter outcomes study in the US
with 2,816 patients, which reported a higher prevalence of
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Table 4. Magnitude of the association of Barrett’s esophagus dysplasia and EAC with risk
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there was a trend of increased risk of having

factors* HGD and LGD in males 65 years and older
than those younger than 55 diagnosed with
Characteristics EACt HGD/LGDt ] young Sis § ]
BE, as evidenced by a higher odds ratio;
0,
OR (85% c1) AOR (85%c1) OR (85% cl) AOR (95% cl) however, this risk excess was not statistically
Age (in years) significant (P > 0.05).
<54 1.00 1.00 1.00 1.00 In 2008, the American College of
55-64 136(063-294) 139(064-302) 095(032-287) 096(032-290)  Gastroenterology (2) updated their
65-74 1.21(0.58-2.54) 1.24(0.59-2.61) 1.62(0.63-4.20) 1.64(0.63-4.26) deli f he di . 1
>75 2.14 (1.03-4.43)% 2.38(1.14—-4.94)f 1.45(0.52-4.05) 1.51(0.54—4.23) guidelines for the diagnosis, surveillance
Gender and therapy of BE. The new guidelines
Female 1.00 1.00 1.00 1.00 recommend a systematic endoscopic
Male 2.09(1.15-3.77)f 2.23(1.23-4.06)f 1.28(0.62-2.66) 1.32(0.63-2.74)

EAC = Esophageal Adenocarcinoma, HGD/LGD = High Grade Dysplasia/Low Grade Dysplasia, OR = Odds Ratio, AOR =
Adjusted Odds ratio. *Among individuals with multiple biopsies, results from more advanced disease were used for
these analyses; tNo interaction was found between age and gender (P > 0.05); $Results were significant (P < 0.05)

LGD (14%),and HGD/EAC (11%) at index endoscopy (15).
Similarly Gaddam et al (16) found a prevalence of dysplastic
BE of approximately 19% among 3,515 BE patients most of
them NHW. By comparison, while the estimated prevalence of
BE in our population is similar to those reported for NHW and
US Hispanics, our lower prevalence of dysplastic BE mucosa
could possibly explain the lower risk of developing EAC in
PR. Environmental and/or pharmacological factors associated
with a lower prevalence of dysplasia/EAC such as intake of
anti-inflammatory drugs (17, 18), and hydroxyl-methyl-CoA
reductase inhibitors (statins) (19, 20) must be also examined
in our BE patients.

The risk factors for esophageal malignancy in BE patients
has been studied. EAC is more common in BE patients 75
years and older (Hazard ratio: 12.95% CI: 8.0-18), and male
patients with BE have twice the risk of females (OR 2.29; 95%
CI1.15-4.59) to develop HGD/EAC (21,22). In concordance
with prior observations, our study found that BE patients in PR
75 years and older have more than double the risk of EAC than
those younger than S$ years old (AOR: 2.38,95% CI = 1.14 —
4.94), and men had more than two-fold the odds (AOR =2.23,
95% CI: 1.23 - 4.06) of having EAC than women. Moreover,

biopsy protocol with four quadrant biopsies
every 1 cm for surveillance of dysplasia
in HGD patients, and confirmation of
all dysplasias by expert/experienced
pathologists. Theoretically, these changes
in guidelines could have affected the prevalence of BE in PR
during the 2009-2010 period when the total number of BE
biopsies declined about 40%. However, changes in practice
guidelines do not usually result in abrupt changes as the one
observed during the 2009-2010 period, and the rapid recovery
in the number of biopsies in the following years, make this an
unlikely explanation. Perhaps, unmeasured socio-economic
changes which occurred in PR during this period may have
resulted in an increase of uninsured patients, with a concomitant
decreased in referrals to healthcare specialists precluding access
to endoscopic interventions.

Surveillance of dysplasia in BE is the most important strategy
in the prevention and early detection of EAC. Current clinical
guidelines by major professional organizations in the US (Table
5) recommend endoscopic surveillance of dysplasia at least
every 3 years, with shorter intervals if BE-associated dysplasia is
present (2,23,24). In our cohort of 1,232 BE patients, only 16%
of patients (186 non-dysplastic BE, 8 LGD and S HGD) had
multiple biopsies reported during the study period. Five patients
with initial non-dysplastic BE progressed to LGD, one to HGD
and one EAC. Only five out of 14 patients with initial HGD
had multiple biopsies reported, and one of them progressed to

Table 5. Endoscopic surveillance guidelines for Barrett’s esophagus by Major Professional Societies (2, 23, 24)

Grade of dysplasia  ACG AGA
NDBE 2 EGD within 1st year, then
every 3 years if still NDBE
LGDA Repeat EGD within 6 months;
if no higher-grade dysplasia,
then every 1 year
HGDA Repeat EGD within 3 months to

rule out EAC, then every 3 months

2 EGD within 1st year, then
every 3-5 years if still NDBE

Repeat EGD within 6 months;
if no higher-grade dysplasia,
then every 6-12 months

Repeat EGD within 3 months to
rule out EAC, then every 3 months

ASGE

2 EGD within 1st year,
then every 3 years if still NDBE

Repeat EGD in 6 months;
if no higher-grade dysplasia,
then every 1 year

Repeat EGD within 3 months to rule
out EAC, then every 3 months

ACG = American College of Gastroenterology, AGA = American Gastroenterological Association, ASGE = American Society of Gastrointestinal Endoscopy, NDBE = Nondysplastic BE,
LGD = Low Grade Dysplasia, HGD = High Grade Dysplasia, *Biopsies with dysplasia should be confirmed by an expert or experienced Gl pathologist.
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EAC. These findings emphasize the importance of compliance
with surveillance biopsy protocols since the degree of dysplasia
found in endoscopic esophageal biopsy specimens is the sole
predictor of cancer risk.

The current study has several limitations. This clinic-based
study of histopathology reports relies completely on biopsy
specimens examined only in three anatomic pathology
laboratories thus the estimated prevalence is not entirely
representative of the PR population. In addition, the pathological
findings were not correlated with clinical information regarding
patients’ symptoms or endoscopic findings suggestive of BE
such as description of “salmon-colored” or “BE-like mucosa”
in distal esophagus or proximal displacement of the squamous-
columnar junction. Without this endoscopic correlation, it is
uncertain if esophageal biopsies were correctly taken from “BE-
like mucosa” located above the squamous-columnar junction
and not from gastric cardia where intestinal metaplasia can also
developed (25). As a result, BE prevalence in this study could
have been overestimated due to misclassification of cardiac
intestinal metaplasia as BE. Also, methodological differences
in biopsy protocols of BE mucosa possibly existed among
gastroenterologists; endoscopic reports were not available
for analysis. The sensitivity of detecting intestinal metaplasia
in columnar-lined epithelium as required for tissue diagnosis
of BE, is around 35%-73% (26,27), and some investigators
have suggested the need of at least eight random biopsy
samples for detecting intestinal metaplasia in columnar-lined
epithelium (26). For the detection of dysplasia and/or EAC,
major professional organizations recommend systematic four
quadrant biopsies every 2 cm of BE mucosa (2,23,24). Hence,
it is uncertain if an adequate number of systematic endoscopic
biopsies were performed during endoscopy producing a possible
underestimated prevalence of BE and BE-associated dysplasia.
Another limitation of the study is the lack of a standardized
pathology review given the known high inter-observer variability
that exist among pathologists examining BE dysplasia (28).
For example, the distinction between high-grade dysplasia
and the earliest intramucosal carcinoma remains difficult, and
the inter-observer variation is poor (29,30). Last, the study
did not include data from patients who underwent endoscopy
without biopsy due to the difficulty of collecting information
from gastroenterologists across PR, which could possibly had
an impact on our estimated of BE prevalence. Despite these
limitations, this study provides knowledge for the first time
about the prevalence of BE associated dysplasia in PR.

In conclusion, the prevalence of BE in PR seems to be similar
to NHW and Hispanics, but higher than NHB with GERD
symptoms in the US. The lower occurrence of BE-associated
dysplasia detected in this study compared to other racial/ethnic
groups in the US could explain the lower risk of EAC in our
population. Efforts should be made to increase the compliance
with established guidelines, mainly by increasing public health
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awareness about BE as the strongest risk factor EAC, both
general population and in the medical community. Further
prospective studies in BE are needed to determine the risk of
developing EAC in PR.

Resumen

Objetivo: El eséfago de Barrett (EB) es el factor de riesgo
mads importante en el desarrollo de adenocarcinoma de
eséfago (ACE). Un estudio previo encontré diferencias en la
incidencia de ACE entre los puertorriquefios y otros grupos
étnicos/raciales en los Estados Unidos (EE.UU.). No obstante,
la epidemiologia de EB en Puerto Rico (PR) es desconocida.
El estudio tiene como objetivo: i) determinar la prevalencia de
EB enindividuos con informes de patologfa gastroenteroldgica
realizados en tres laboratorios de patologia anatémica en PRy
(i) describir la asociacién entre la displasia de EB con la edad
y el género. Métodos: En este estudio clinico se examiné datos
recopilados de tres laboratorios de patologia anatémica que
abarcan la mayoria de las précticas de gastroenterologia en PR.
Individuos con reporte histolégico de EB desde enero 2007
hasta diciembre 2011 fueron analizados (n = 1232). Se estimé
la prevalencia de EB con diferentes grados de displasia y la
proporcién de probabilidades ajustadas (AOR) para evaluar la
magnitud de la asociacion entre la displasia de EB conla edad y
el género mediante modelos de regresion logistica. Resultados:
En general, la prevalencia de EB fue 4.4% (IC 95% = 4.124.6).
La mayoria de los pacientes eran varones (relacién hombre-
mujer =2.3:1) con una media de edad de 64 + 13 afios. Noventa
y uno por ciento de las biopsias de EB no mostraron displasia
mientras que 6.2% tenfan ACE. Pacientes con EB mayores de
74 afios tienen un mayor riesgo de ACE (AOR:2.38, IC95% =
1.14-4.94) que los pacientes menores de 55 aos de edad. Los
hombres tenfan mayor riesgo de desarrollar ACE (AOR: 2.23,1C
95%=1.123-4.6) que las mujeres. Conclusiones: La prevalencia
de EB en PR es similar a las reportadas para los blancos no-
hispanos y los hispanos en EE.UU. Una menor incidencia de
EB con displasia en los puertorriquenos podria explicar las
diferencias en la incidencia de ACE entre los puertorriquenios
y otros grupos étnicos/raciales en los EE.UU.
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