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Abstract
AIM: To investigate the proportion of patients with 
moderate-severe erosive esophagit is (EE) who 
will have Barrett’s esophagus (BE) after healing of 
inflammation.
METHODS: Patients with EE of Los Angeles (LA) 
class B, C and D who underwent follow-up endoscopy 
documenting complete mucosal healing.
RESULTS: A total of 86/169 patients were suspected 
of having BE (38 before healing and 48 after healing 
of EE) and, 46/86 eventually had the histological 
confirmation. At index esophago-gastro-duodenoscopy 
(EGD), BE was suspected in 38/169 (22%), and 
ultimately, histologically confirmed in 20 of these. 
In 11 patients where biopsies were performed in 
the presence of inflammation, BE was detected in 2 
and missed in 5 (including 2 dysplasias). In 131/169 
patients (77.5%), BE was not suspected at index 
EGD. After healing of EE though, 48 patients had 
suspicion of BE who underwent biopsies, and in 26 
of these histology was positive for BE. The length of 
inflammation had a linear correlation with the length of 
BE (P  = 0.01). Out of multiple variables to predict BE, 
only the suspicion at index endoscopy was statistically 
significant (P  = 0.01). 
CONCLUSION: BE was seen in 46/169 (27%) 
patients with EE of LA class B, C and D. The length of 
EE can predict the length of underlying BE segment. 

Even when suspected, BE and associated dysplasia can 
be missed in the presence of inflammation; therefore, 
repeat evaluation should be considered after complete 
healing of esophagitis.
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INTRODUCTION
Gastroesophageal reflux disease (GERD) affects 
10-20 percent population in Western nations and may 
be complicated by erosive esophagitis (EE), Barrett’s  
esophagus (BE), and esophageal adenocarcinoma 
among others[1]. In a large population-based cohort 
study, the estimated incidence of  esophagitis was 2.4 
per 1000 patient-years[2] and the importance of  this 
complication rests in its potential for masking underly-
ing BE, a condition clearly associated with adenocar-
cinoma[3]. BE appears to have a higher prevalence in 
middle-aged to elderly men[4-6]. In one study involving 
a population of  veteran patients, the prevalence of  BE 
was 13% in the setting of  typical gastro-esophageal 
reflux symptoms[7]. The current opinion, once EE is 
found on endoscopy, is to provide effective anti-secre-
tory therapy to eliminate the confounding factor (both 
visual and histological) of  esophagitis, in order to cor-
rectly diagnose BE and any associated dysplasia. How-
ever, this practice is not universally accepted by the 
gastroenterology physicians due to limited data on the 
prevalence of  BE in patients with EE[8]. We aimed to 
investigate the prevalence of  BE in a group of  patients 
with moderate-severe EE, after achieving complete 
healing on follow-up endoscopy.
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MATERIALS AND METHODS
Patients
Records of  all esophago-gastro-duodenoscopies (EGDs) 
performed at our institution between January 1998 
and June 2006 were retrospectively reviewed from our 
endoscopy database. Our standardized, electronic report 
protocol contains all the essential elements included in 
the analysis (length of  EE, Los Angeles classification 
of  EE, length of  suspected BE segment, size of  hiatus 
hernia, etc). Other required information was obtained 
from patient’s electronic medical records. All EGDs 
were either performed independently by a board 
certified, faculty gastroenterologist or by an in-training 
fellow under direct supervision of  a faculty member. 
Photo documentation was obtained in all cases. Our 
department mandates completion of  all elements of  
endoscopy reporting and adherence to the standardized 
biopsy protocol. In addition, patients with EE of  class C 
and D are routinely (irrespective of  the suspicion of  BE) 
followed endoscopically, while class B patients undergo a 
follow-up EGD only if  a normal Z-line cannot be clearly 
identified. For follow-up purposes, patients are routinely 
given written instructions at the conclusion of  the initial 
visit in addition to a mailed letter, and a reminder phone 
call by the department clerk the day before their follow-
up appointment. The patient population using our 
department’s services comprises of  80% Caucasians, 15 
% Hispanics and 5% African-Americans.

LA classification of  EE defines class A as one or 
more mucosal breaks confined to the mucosal folds, 
each no longer than 5 mm; class B, at least one mucosal 
break > 5 mm, confined to the mucosal folds, not 
contiguous between the tops of  2 folds; class C, at least 
one mucosal break contiguous between the tops of  2 
or more mucosal folds but not circumferential (≤ 75% 
of  the luminal circumference) and class D, one or more 
circumferential mucosal breaks (comprising > 75% of  
esophageal luminal circumference). Inclusion criteria: 
all patients with EE of  LA classes B, C, or D, who after 
receiving intensive anti-secretory therapy using double 
dose proton pump inhibitors (institutional formulary 
restricted to the use of  omeprazole, lansoprazole and 
rabeprazole) had achieved complete mucosal healing, 
documented on at least one follow-up EGD. Exclusion 
criteria: patients with EE of  LA class A, those without 
EGD follow up, those who failed to achieve complete 
mucosal healing after PPI therapy, those with known BE, 
and those with an EGD performed at our institution 
prior to the index examination. Demographic data 
including age, race, sex, and body mass index were noted.  
At index EGD length and LA class of  EE, presence/
absence of  hiatus hernia and its estimated size were 
recorded. If  biopsy specimens were obtained at index 
procedure due to suspected BE, the results of  these were 
noted and compared with results of  biopsies taken at 
follow-up endoscopy. Finally, if  BE was endoscopically 
suspected, its length, and results of  four quadrant 
biopsies taken at 2 cm intervals (a uniform practice in 
our department), when applicable, were documented. 

For non-circumferential BE (tongue like salmon colored 
projections above the esophago-gastric junction), the 
mucosal sampling was obtained in a similar fashion from 
the involved area. BE was suspected endoscopically by 
the presence of  salmon-colored columnar-appearing 
mucosa in the tubular esophagus, and confirmed by the 
presence of  specialized intestinal metaplasia containing 
goblet cells, on histology. BE was labeled as short 
segment (SSBE) or long segment (LSBE) based on the 
length of  the columnar appearing mucosal segment of   
< 3 cm, or ≥ 3 cm, respectively. The presence of  any 
grade of  dysplasia on histology was recorded. This study 
was approved by our institutional review board (IRB).

Statistical analysis
Continuous variables were reported as mean ± standard 
error of  the mean (SEM). Categorical data were listed as 
percentages (%). For continuous outcomes, analysis of  
variance (ANOVA) was used to determine differences 
between groups. Logistic regression was performed 
to identify variables predictive of  BE. These variables  
included age, length and severity of  EE at index  
endoscopy, size of  hiatus hernia, body mass index, 
and suspicion of  BE at index endoscopy. Also, linear  
regression was used to determine predictors of  the 
length of  BE found after healing.  A two-tailed P < 0.05 
was considered statistically significant.

RESULTS
A total of  546 patients had the endoscopic diagnosis of  
EE at our institution between January, 1998 and June, 
2006. Of  these, 377 were excluded from the study (EE 
class A, n = 168; prior EGD or history of  BE, n = 91; 
EE class B with visibly normal Z-line, n = 68; failure to 
follow up, n = 18; incomplete healing, n = 18; insufficient  
documentation, n = 14). After excluding above, 169  
patients met the inclusion criteria of  LA class B 
(36/169, 21.3%), C (83/169, 49.1%), or D (50/169, 
29.6%) EE, and subsequently demonstrated complete 
healing on at least one follow-up EGD (mean duration: 
12 wk; range: 2-52 wk; only 2 patients underwent FU 
EGD at 52 wk). The indications for the index EGD 
varied as listed in Table 1. The demographic informa-
tion of  the study population is listed in Table 2. The 
characteristics of  the excluded patients were similar 
to the patients included in the study. Patients initially 
diagnosed with EE were mostly (98%) Caucasian 
men, and those diagnosed with BE were all men. The  
average age, BMI, and size of  hiatus hernia were similar  
between BE and non-BE groups (Table 2). A hiatus 
hernia was more prevalent in patients diagnosed with 
BE than non-BE patients (90.2% vs 72.6%, respectively; 
P < 0.001). The mean length of  EE segment in the 
study population was 4.44 ± 0.35 cm; the mean length 
of  EE in class B was 2.94 ± 0.56 cm; class C, 3.83 ± 
0.38 cm and class D, 6.30 ± 0.77 cm. Interestingly,  
the mean length of  EE segment increased as the severity 
of  LA class increased (D > B/C; P = 0.002).

A total of  86/169 (50.9%) patients were suspected 



of  BE (either before or after healing of  EE), and 80 
of  these who underwent repeat biopsies, histological  
confirmation was obtained in 46 (57.5%). Histological 
confirmation of  BE in patients with suspected LSBE 
was 12/16 (75%) and in patients with suspected SSBE 
was 34/64 (53.1%).

In 38 (22.5%) patients, BE was visually suspected at 
index EGD and in 11 of  these biopsies were performed 
during the same procedure. Interestingly, BE could ini-
tially be confirmed only in 2 of  these 11; however, after 
healing, 6 still had suspicion of  BE and repeat biopsies 
confirmed specialized intestinal metaplasia in 5 of  them 
(two patients also had a low grade and a high grade dys-

plasia each). In the remaining 27 with suspicion of  BE 
at index EGD who did not undergo index biopsies, 24 
were still suspected of  BE after healing of  EE, and in 
13/24 histology was positive for BE on repeat biopsies 
(Figure 1). 

A total of  131 EE patients were not suspected of  
having BE at index EGD. After healing of  EE though, 
BE was suspected in 48/131 (who underwent biopsies). 
Of  these, 26 were histologically confirmed as having BE 
(Figure 1). 

Overall, 46/169 (27%) from the study population 
had BE confirmed by histology. The breakdown by LA 
class included 8 (17.4%) from B (6 SSBE, 2 LSBE), 25 
(54.3%) from C (20 SSBE, 5 LSBE) and 13 (28.3%) 
from class D (8 SSBE, 5 LSBE) EE. This represented 
22.2% of  all patients from class B, 30.1% from C and 
26% from class D esophagitis.

Logistic regression performed to identify variables 
that could predict the presence of  BE (including age, 
BMI, length and severity of  EE, size of  hiatus hernia, 
and suspicion of  BE at index) found only “suspicion of  
BE at index” to be significant.  Patients in whom BE was 

  EE 
n  = 169

Suspected BE 
     n  = 38

Not Suspected BE 
         n  = 131

Index Biopsy
    n  = 11

No Index biopsy
       n  = 27

BE positive
   n  = 2

BE negative
     n  = 9

Healing using 
      PPI

   BE positive
     n  = 2
(1 SSBE, 1 LSBE)

Healing using 
        PPI

No BE seen
     n  = 3

 Suspected BE 
       n  = 6

   BE positive
       n  = 5
(4 SSBE, 1 LSBE)

BE Negative
    n  = 1
    (SSBE)

 Healing using 
         PPI

No BE seen
     n  = 3

Suspected BE 
      n  = 24

   BE positive
       n  = 13
(8 SSBE, 5 LSBE)

    BE Negative
      n  = 11
(8 SSBE, 3 LSBE)

Healing using 
        PPI

No BE seen
  n  = 83

Suspected BE 
      n  = 48

      BE positive
        n  = 26 
(21 SSBE, 5 LSBE)

    BE Negative
       n  = 22
(21 SSBE, 1 LSBE)

Figure 1  Subsequent course of 169 patients with EE undergoing a repeat EGD. SSBE: Short segment Barrett’s; LSBE: Long segment Barrett’s.

Indications Number of patients

HB 65
HB + dysphagia 18
HB + abd. Pain   5
HB + hemetemesis   2
HB + N/V   1
HB + anemia   1
Dysphagia 29
Hemetemesis 16
N/V   6
Dyspepsia   6
Anemia   5
Melena   4
Abdominal pain   3
Odynophagia   2
Globus sensation   1
Chest pain   1
Cough/pyrosis   1
Variceal screening   1
Hemoccult positive stools   1
PEG   1

Table 1  Procedural indications for the 169 study patients at 
index endoscopy

HB: Heartburn; N: Nausea; V: Vomiting; PEG: Percutaneous endoscopic 
gastrostomy.

Patient demographics BE group Non BE group
(n  = 46)   (n  = 123)

Mean age (yr)      57.2          58.6
Men (%)    100          95.9
Race
Caucasian (%)      87          87
Hispanic (%)      10.9          10.6
Black (%)        2.2            2.4
BMI (kg/m2 )      28.6          28.8
Hiatus hernia size1 (mean, cm)        3            2.5
% HH (P  < 0.001)      90.2          72.6

Table 2  Demographic information of the patients undergoing 
index endoscopy (n  = 169)

15 Patients with unknown size HH.
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not achieve complete healing at follow up EGD and bi-
opsies. These two factors could have accounted for the 
relatively low proportion of  BE patients in their study. 
Interestingly, in our study, if  we exclude patients with 
suspected BE (left arm of  Figure 1) at index EGD, the 
prevalence of  BE in the remaining patients (right arm 
of  Figure 1) drops to 19.84% with most of  these having 
SSBE (80.76%). In our study, the histological confirma-
tion rate for BE was 18.18% (2/11) when biopsies were 
performed in the presence of  inflammation and 56.4% 
(44/78) when performed after complete healing of  EE. 
In two patients, BE with dysplasia was missed when  
biopsies were taken in the presence of  inflammation. 
This does raise additional concerns that sampling for BE 
can be more difficult in those with EE and the potential 
for missing dysplastic areas could be higher. In our study, 
a significant number of  patients with class B esophagitis 
did not undergo a follow-up EGD, as endoscopists felt 
confident that BE was not present.

In our analysis, as the severity of  EE increased, so 
did the average length of  erosions. Our data also suggest 
that the length of  BE (if  found at follow-up) can be pre-
dicted by the length of  inflammation seen at the index 
examination. The strongest predictor for the presence 
of  BE was the suspicion of  it at index endoscopy. When 
visual diagnosis of  BE was made, the final diagnosis of  
BE could be established only in 53% (46/86); although a 
sampling error cannot be ruled out, similar findings have 
also been reported by other investigators[14,15]. It will be 
interesting to see if  newly available mucosal enhancing 
techniques (chromoendoscopy, high definition/magni-
fication, narrow band imaging or confocal endomicros-
copy) with the ability of  targeted biopsies could increase 
the yield of  diagnosing BE with or without the presence 
of  EE.

The limitations of  this study include the retrospective  
nature of  the analysis and the fact that the patient 
population comprises mostly of  older men who are 
at increased risk of  EE[16] and BE[17]. Therefore, these 
data might not be applicable to populations who have 
higher preponderance of  women and relatively younger 
patients. Furthermore, in the study, the possibility of  
higher inter-observer variability of  EE grading cannot 
be ruled out.

In conclusion, BE was seen in 27% of  patients with 
moderate-severe grades of  EE. Esophageal inflammation  
can mask underlying BE or dysplasia, and make  
biopsies less accurate. The length of  EE at index  
endoscopy may predict the length of  BE at follow-up 
endoscopy. Therefore, it is suggested that follow-up  
endoscopy be performed, and evaluation for potential BE 
made once complete endoscopic healing of  moderate- 
severe EE is achieved.

 COMMENTS
Background
Gastro-esophageal reflux disease may be complicated by erosive esophagitis 
(EE) and Barrett’s esophagus (BE). BE is clearly associated with esophageal 
adenocarcinoma. 

suspected at index EGD were 4.5 times more likely to 
have histological confirmation than those in whom it was 
not suspected at index EGD (P = 0.01). Linear regres-
sion was also performed and it was found that the length 
of  EE correlated with the length of  BE (found after 
healing of  esophagitis); there appeared to be a linear  
relationship between these two variables (P = 0.009) as 
shown in Figure 2.

DISCUSSION
BE is an important, potentially pre-malignant compli-
cation of  gastro-esophageal reflux disease. The major  
reason to evaluate patients with longstanding GERD is 
to recognize BE[9]. The possible role of  GERD induced 
EE leading to BE has not been clearly established, but 
possible cellular injury and subsequent healing with 
columnar epithelium has been hypothesized[10]. On the 
other hand, this is also possible that the pathogenic 
mechanisms for the two entities (i.e., EE and BE), are 
different, but are often seen together due to shared  
patient characteristics and risk factors. Interestingly 
though, BE has also been identified in up to 25% of   
asymptomatic or minimally symptomatic individuals[11].

In a multi-center study of  non-veteran patients (60% 
men, 78% Caucasians) presenting for colonoscopy, the 
prevalence of  BE was 6.8% in those with or without 
the symptoms of  heartburn, and rose up to 15% if  they 
had EE on the endoscopy[12]. In this study, patients with 
minor grades of  esophagitis were not re-evaluated after 
medical therapy. In a study by Hanna et al[13], 176 patients 
with EE but without apparent BE were followed for 
a mean of  11 wk while on a standard dose of  PPI. At 
follow-up 116 (67%) showed complete healing of  EE. 
Of  these, 32 (27.6%) were suspected of  having BE, but 
histology was confirmatory only in 16 (50%). Overall, 
BE was seen in 21 cases (12%), most of  which had 
short-segment BE. In contrast, our study shows 27% 
prevalence of  BE in association with higher grades of  
EE (some requiring more than one follow-up endoscopy 
to document complete healing). Again, in the study by 
Hanna et al, patients with visually suspected BE were 
excluded, and furthermore, 33% of  their patients did 

Figure 2  In patients with EE the length of inflammation had a linear relationship 
with the length of BE segment.
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Research frontiers
To investigate whether patients with moderate-severe EE are at increased risk of 
BE and whether the presence of inflammation affects detection of underlying BE.
Innovations and breakthroughs
Present study shows higher prevalence of BE with advanced grades of EE, 
once complete healing of inflammation is achieved. There is potential for 
missing Barrett’s and even dysplasia if biopsies are obtained in the presence of 
active inflammation. 
Applications
BE appeared to be more prevalent in patients with moderate-severe EE. 
Endoscopic biopsies (if needed) at a follow-up examination should only be 
performed once complete mucosal healing is documented. 
Peer review
This is an interesting study, where the length of EE at index endoscopy may 
predict the length of BE at follow-up endoscopy. It will be some value for clinical 
practice.
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