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 INTRODUCTION 
 Esophageal eosinophilia is associated with a number of diseases, 

most notably gastroesophageal refl ux disease (GERD) and eosi-

nophilic esophagitis (EoE) ( 1 ). EoE is a chronic immune-medi-

ated disease characterized clinically by symptoms of esophageal 

dysfunction and esophageal eosinophilia on biopsy ( 1 ). Reported 

across all age groups, EoE is clinically characterized by eating 

diffi  culties and a failure to thrive, particularly in children, chest 

and / or abdominal pain, dysphagia, food impaction, and the 

lack of response to proton pump inhibitor (PPI) therapy ( 1,2 ). 
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  OBJECTIVES:    Eosinophilic   esophagitis (EoE) is characterized clinically by dysphagia, chest pain, and food impac-
tion, and morphologically by increased numbers of intraepithelial eosinophils and marked basal 
hyperplasia of the squamous mucosa. The consensus criteria for a diagnosis of EoE include the pres-
ence of  ≥ 15 eosinophils / HPF in biopsies from both proximal and distal esophagus in the absence of 
other causes of esophageal eosinophilia, and the lack of clinical response to proton pump inhibitor 
therapy. Because of the variability in the distribution of intraepithelial eosinophils among biopsy frag-
ments and the lack of standardized biopsy practices, we sought to determine the optimal number of 
esophageal biopsies from the mid and distal esophagus needed to reach the minimum morphologic 
criteria of  ≥ 15 eosinophils / HPF. 

  METHODS:    From 5 January 2009 to 26 September 2011, 771 patients were diagnosed with EoE at our 
institution. From that patient population, 102 sequential cases were chosen for further study, all 
of whom had biopsies taken from the mid and distal esophagus. Cases with only gastric mucosa 
present and biopsies taken from patients with a previous diagnosis of EoE were excluded. The origi-
nal H & E-stained slides were reviewed, and the number of biopsy fragments containing squamous 
mucosa was recorded. By using a  × 40 objective and  × 10 oculars (fi eld diameter    =    0.52   mm, fi eld 
area    =    0.21   mm 2 ), the number of eosinophils per high power fi eld (EOS / HPF) in up to three HPFs was 
counted in each biopsy fragment. 

  RESULTS:    The EOS / HPF were counted in 1,342 biopsy fragments. The number of biopsy fragments obtained 
from the mid esophagus ranged from 1 to 20 (mean 7; median 7) and those obtained from the distal 
esophagus ranged from 1 to 18 (mean 6; median 5). There was no signifi cant difference between the 
mean number of EOS / HPF from the mid (26) and lower (25) esophagus or between the mean peak 
number of EOS / HPF from the mid (69.1) and lower (60.4) esophagus. The probability of one, four, fi ve, 
and six biopsy fragments containing     >    15 EOS / HPF was 0.63, 0.98, 0.99, and     >    0.99, respectively. 

  CONCLUSIONS:    From these data, at least four biopsy fragments should be submitted from the mid and / or proximal 
esophagus to optimize the chances of a positive diagnosis of EoE in populations not known to have 
undergone previous proton pump inhibitor therapy. However, the yield is not increased beyond six 
biopsy fragments. In order to morphologically exclude a diagnosis of refl ux esophagitis as the cause 
of intraepithelial eosinophilia, distal esophageal biopsies, if obtained, must be accompanied by more 
proximal biopsies (i.e., mid esophagus or higher).  
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Commonly associated with allergic or atopic diseases, studies 

have shown that EoE is associated with immune-mediated hyper-

sensitivity reactions to various food and environmental allergens 

( 1,3,4 ). Endoscopic features of EoE include a diminished vas-

cular pattern, linear furrowing, surface white spots or exudate, 

and proximal corrugated rings or trachealization ( 1,4 ). However, 

in a study by Liacouras  et al.  ( 5 ) of 381 pediatric patients with 

histologic evidence of EoE, 32 %  of patients had biopsies from 

endoscopically unremarkable mucosa. Other studies have also 

demonstrated endoscopically normal mucosa in patients with 

EoE ( 4 – 8 ). 

 EoE was initially reported in an adult patient with achalasia in 

1978 ( 9 ) and was further characterized in 1993 in a report of 12 

patients with numerous intraepithelial eosinophils on biopsy and 

normal acid exposure on 24-h pH monitoring ( 10 ). Originally con-

sidered quite rare ( 10,11 ), epidemiological reports confi rm up to a 

fourfold increase in the diagnosis of EoE in the last decade, with 

an estimated prevalence of 3 or 4 cases per 10,000 people ( 11 ). EoE 

has been reported worldwide and throughout the human lifespan, 

with a strong male prevalence ( 8,11,12 ). 

 Th e endoscopic features of EoE are not pathognomonic ( 1,4,7 ), 

therefore esophageal biopsy is necessary to establish the presence 

of increased numbers of intraepithelial eosinophils and other 

features of EoE, which are supported by clinical symptoms and 

endoscopic features. However, due to the heterogeneous, patchy 

distribution of esophageal involvement, multiple biopsy samples 

are necessary to either detect or rule out EoE ( 7,11,13 ) ( Figure 1 ). 

Furthermore, lack of a diagnostic standard impedes the ability to 

accurately compare studies on biopsy practices for the detection of 

EoE ( 7,13,14 ). Dellon  et al.  ( 8 ) examined the variability of diagnos-

tic criteria for EoE in the literature and found at least 10 histologic 

threshold points of esophageal eosinophilia (ranging from 5 to 

30 eosinophils / high-power fi eld (EOS / HPF)), defi nitions of HPF 

that could render a variability of eosinophil density up to 23-fold, 

and disparity among esophageal biopsy protocols and methods of 

counting eosinophils. Current consensus on the diagnostic crite-

ria for EoE includes the presence of  ≥ 15 EOS / HPF in 2 – 4 biopsy 

samples taken from both the proximal and distal esophagus in the 

absence of other causes of esophageal eosinophilia, and lack of a 

clinical response to proton pump inhibitor (PPI) therapy ( 1,15 ). 

Consequently, unless a previous PPI therapy trial is conducted to 

rule out GERD, biopsies from the lower esophagus alone may not 

be suffi  cient to exclude refl ux as the cause of increased eosinophils. 

Because of the variability in the distribution of intraepithelial 

eosinophils among biopsy fragments and the lack of standardized 

biopsy practices, we sought to determine the optimum number of 

esophageal biopsies from the mid and distal esophagus that were 

needed to support a morphologic diagnosis of EoE based on num-

bers of intraepithelial eosinophils.   

 METHODS  
 Patient / specimen selection 
 From 5 January 2009 to 26 September 2011, 771 adult patients 

were diagnosed with EoE at our institution according to the 

current consensus criteria for diagnosis ( 1,15 ). From that patient 

population, 610 were excluded because they did not have both a 

mid and lower biopsy, leaving 161 cases. A total of 39 more cases 

were excluded because the submitted vial contained biopsies from 

multiple sites, such that each biopsy ’ s location in the esophagus 

could not be determined. Fourteen more were excluded because 

the patient had a previous diagnosis of EoE, and six fi nal cases 

were excluded because the biopsy contained only glandular or 

gastric mucosa instead of esophageal squamous mucosa. Con-

sequently, tissues from the remaining 102 cases with both mid 

and distal esophageal biopsies were chosen for further study. Th e 

Western Institutional Review board determined this study to be 

exempt under 45 CFR.101(b) ( 4 ).   

 Procedure for counting pieces 
 Th e original hematoxylin and eosin (H & E)-stained slides were 

reviewed, and the number of biopsy pieces containing viable squa-

mous mucosa was recorded. Th e slides for each specimen were 

reviewed at low power (Nikon eclipse 50iPOL microscope, Nikon 

Instruments, Tokyo, Japan) to determine which of the three rou-

tine levels per specimen showed the most complete sectioning of 

a

b

  Figure 1 .         The heterogeneous distribution of eosinophilic esophagitis. Two 
fragments from the same biopsy with numerous ( a ) and fewer ( b ) intraepi-
thelial eosinophils, demonstrating the patchiness of the disease  .  
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all pieces on the slide. Routinely, three levels are cut such that the 

fi rst sections are taken at  ~ 25 %  of the full thickness, the second at 

50 % , and the third at 75 % . All pieces and levels were observed and 

used in the pathologists ’  original diagnosis of EoE. Because all the 

pieces embedded in paraffi  n are diff erent sizes, the fi rst level the 

histotechnologist cuts may not completely sample every piece of 

tissue. Consequently, in our procedure for counting pieces the 

number of biopsy pieces was counted at the most complete level, 

which was usually the deepest. Th e tissue levels on each slide were 

compared, to assure that two adjacent pieces were not originally 

one piece that was broken during processing or that had not been 

completely sectioned. For example, two pieces with their surfaces 

opposed or two pieces with the surface of one adjacent to the 

deep edge of another were counted as two pieces, whereas two 

pieces aligned horizontally but separated by a small space were 

considered to be one piece for the study. All of the pieces   from the 

most complete level were used in counting eosinophils in order to 

evaluate the largest amount of tissue possible.   

 Procedure for counting eosinophils 
 Th e original diagnosis of EoE was made by one of three patholo-

gists (D.J.L., M.L., or C.A.R.) at the time of biopsy. Th e biopsy 

pieces on each slide were subsequently reviewed by J.A.N. at 

medium power to identify the areas of highest eosinophil density. 

Th e intraepithelial eosinophils / HPF (fi eld diameter    =    0.52   mm, 

fi eld area    =    0.21   mm 2 ) on each biopsy piece were counted by a 

trained investigator (J.A.N.) using a  × 40 objective and  × 10 oculars 

in three fi elds of highest eosinophil density. Occasionally small 

pieces did not span three HPF, and in these pieces, fewer than 

three HPF were counted and recorded. Degranulated eosinophils 

were counted by grouping cytoplasmic material around the clos-

est nucleus. Th e number of eosinophils in densely packed areas 

such as microabscesses was estimated by counting nuclei. Eosi-

nophils detached from the main tissue fragment and those in the 

submucosa were not counted. Th e number of biopsy pieces and 

eosinophil counts were reviewed and agreed upon by a second 

investigator (D.J.L.). Disagreements were resolved by a reassess-

ment by both parties.   

 Calculations 
 Th e number of eosinophils in each of the three HPFs was recorded 

for each piece from biopsies of mid and distal esophagus. Th e 

average and peak numbers of eosinophils / HPF from the mid and 

distal esophageal biopsies were compared. Calculations were per-

formed with several thresholds of EOS / HPF, including  ≥ 15,  ≥ 20, 

 ≥ 25, and  ≥ 30. Statistical correlation was made using online T-test 

calculator  http://studentsttest.com/ .    

 RESULTS 
 Th e number of biopsy pieces obtained from the mid esopha-

gus ranged from 1 to 20 (mean 7; median 7) and from the dis-

tal esophagus from 1 to 18 (mean 6; median 5). Th e distribution 

of the number of biopsy pieces from mid and distal esophagus is 

shown in  Figure 2 . 

 Of the 1,342 total esophageal biopsy pieces that were submitted 

and counted, 841 pieces met the minimal established histological 

criteria for EoE (assuming a diagnostic threshold of  ≥ 15 EOS /

 HPF). By using these criteria, one biopsy had a calculated sensitiv-

ity of 62.6 % , which increased to 94.8, 98.1, and 99.3 %  aft er three, 

four, and fi ve biopsies, respectively. Using higher thresholds of  ≥ 20, 

 ≥ 25, and  ≥ 30 eosinophils / HPF, necessitated an increased number 

of biopsy pieces to reach the same diagnostic sensitivity. 

 Of the 742 total esophageal biopsy pieces submitted and counted 

from just the mid esophagus, 455 pieces met the minimal estab-

lished histological criteria for EoE (assuming a diagnostic thresh-

old of  ≥ 15 EOS / HPF). By using these criteria, one biopsy had a 

calculated sensitivity of 61.3 % , which increased to 94.2 % , 97.8 % , 

and 99.1 %  aft er three, four, and fi ve biopsies, respectively. Using 

higher thresholds of  ≥ 20,  ≥ 25, and  ≥ 30 eosinophils / HPF, increased 

the number of biopsy pieces that were necessary to reach the same 

diagnostic sensitivity ( Figure 3 ). 

 Of the 600 total esophageal biopsy pieces submitted and counted 

from just the distal esophagus, 386 pieces met the minimal estab-

lished histological criteria for EoE (assuming a diagnostic thresh-

old of  ≥ 15 EOS / HPF). By using these criteria, one biopsy had a 

calculated sensitivity of 64.3 % , which increased to 95.5 % , 98.4 % , 

and 99.4 %  aft er three, four, and fi ve biopsies, respectively. Using 

higher thresholds of  ≥ 20,  ≥ 25, and  ≥ 30 eosinophils / HPF increased 

the number of biopsy pieces necessary to reach the same diagnos-

tic sensitivity. 

 Th ere were greater peak counts of EOS / HPF in the mid esopha-

geal biopsies (range, 0 – 272; mean, 69) compared with those from the 

distal esophagus (range, 1 – 272; mean, 60). Th is diff erence was not 

statistically signifi cant; however, a greater percentage of biopsies from 

the distal esophagus met the diagnostic criteria of  ≥ 15 EOS / HPF.   

 DISCUSSION 
 Assessing the optimal number and location of gastrointestinal 

mucosal biopsies has become important in the clinical man-

agement of several infl ammatory, metaplastic, and dysplastic 
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  Figure 2 .         The number of patients in eosinophilic esophagitis cohort and 
their respective number of biopsies per site (mid and distal).  
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disorders of the gastrointestinal tract. Yantiss  et al.  ( 7 ) summa-

rized the current recommendations for several of these disorders, 

such as EoE ( 13 – 15 ), Barrett ’ s esophagus ( 16 – 18 ), chronic gastri-

tis ( 19,20 ), celiac disease ( 21 – 23 ), microscopic colitis ( 24,25 ), and 

infl ammatory bowel disease ( 26,27 ). Two studies similar to ours 

correlated diagnostic sensitivity with the number of biopsy pieces 

in adult and pediatric patients, respectively, with EoE ( 13,14 ). 

 Gonsalves  et al.  ( 13 ) reviewed charts from 66 adult patients 

diagnosed with EoE (based on  ≥ 15 EOS / HPF) and subsequently 

examined the corresponding 341 esophageal biopsy specimens. Th e 

median EOS / HPF was 107 (range, 0 – 557 EOS / HPF), calculated 

from an average of fi ve HPFs of 0.44   mm diameter each. Th e likeli-

hood of detecting EoE with one biopsy was 55 % , which reached 

100 %  aft er fi ve biopsies. However, because biopsy location was 

known in only 40 of these patients, it is diffi  cult to compare this 

sensitivity calculation with the results from other studies. Subgroup 

analysis was conducted in only 20 patients to assess the variability 

of esophageal eosinophilia between distal specimens (taken within 

5   cm from the squamocolumnar junction) and proximal specimens 

(taken 10   cm proximal to the distal site). Although the density of 

esophageal eosinophilia was found to be greater in distal biopsies 

(mean, 82 EOS / HPF; range, 23 – 557 EOS / HPF) than it was in the 

proximal biopsies (mean, 68 EOS / HPF; range, 0 – 456 EOS / HPF), 

the diff erence was not great enough to be statistically signifi cant. 

Th is study recommends that at least fi ve biopsies be taken from a 

variety of esophageal locations to optimize detection ( 13 ). A subse-

quent study by the same group concluded that this original study 

was  “ limited in that patients with GERD were not systematically 

excluded by means of a trial of PPI therapy or pH testing ”  ( 14 ). 

 Subsequently, Shah  et al.  ( 14 ) evaluated 221 esophageal biopsy 

specimens from 30 pediatric patients diagnosed with EoE on the 

basis of persistent esophageal eosinophilia of  ≥ 15 EOS / HPF aft er 

8 weeks of PPI therapy. All patients had biopsies taken from the 

mid and distal esophagus (8 – 10   cm and 2 – 3   cm proximal to the 

gastroesophageal junction, respectively). Of the 22   patients with a 

negative pH probe study, the median EOS / HPF was 37 (range: 0 –

 288 EOS / HPF), calculated from an average of fi ve HPFs of 0.4   mm 2  

each. One biopsy detected EoE with a sensitivity of 73 % , which 

reached 100 %  aft er six biopsies. Histologic analysis of the mid and 

distal biopsies demonstrated more eosinophils in the distal esopha-

gus than it did in the mid esophagus, but this diff erence was not 

statistically signifi cant. Interestingly, six patients   would not have 

met the diagnostic criteria (using 15 EOS / HPF) if in fi ve (17 % ) 

of them only mid esophageal and in one patient (3 % ) only distal 

easophageal biopsies had been taken. In this study, a diagnosis of 

EoE was made on a biopsy from the distal esophagus alone because 

these patients previously underwent PPI trial therapy, excluding 

GERD as a diff erential diagnosis. As a result of these fi ndings, it 

was recommended that three biopsy pieces be taken from the distal 

esophagus and three additional pieces from the mid esophagus. 

 To our knowledge, our study is the largest to date that seeks to 

determine the optimal number and location of esophageal biop-

sies that are necessary to meet morphologic criteria for a diagno-

sis of EoE. Many factors can infl uence this calculated sensitivity, 

including the methods for determining a cohort population, the 

biopsy protocol of the gastroenterologist, the diagnostic threshold 

of EOS / HPF, and the counting style of the pathologist ( 8 ). 

 Adult patients with EoE usually present with chief complaints 

related to esophageal dysfunction, the most common of which is 

dysphagia ( 1 ). Th e subtlety of gross endoscopic fi ndings is consid-

ered one of the reasons EoE has been under-recognized in the past 

( 4 ). A correlation between symptom severity, endoscopic fi ndings, 

and the density of esophageal eosinophilia is still controversial 

( 1,10,13,14,28,29 ). In a population of 222 patients presenting with 

dysphagia, who had subsequent endoscopy and esophageal biopsy, 

only 15 %  showed histologic features of EoE. Furthermore, only 

8 of 21 (38 % ) patients with endoscopic features of EoE actually 

met histologic criteria for the diagnosis ( 30 ). Not only can pediat-

ric and adult populations present diff erently ( 8 ), but up to 32 %  of 

patients with EoE have completely normal-appearing esophageal 

mucosa endoscopically ( 5,7,30 ). Th erefore, patient demographics 

and the method of selecting the patient cohort can aff ect the results 

of the study ( 14 ). Considering the myriad of non-pathognomonic 

clinical symptoms (dysphagia, food impaction, refl ux, abdominal 

pain, nausea, vomiting) and uncorrelated endoscopic fi ndings 

(rings, strictures, corrugated surfaces, crepe-paper mucosa, linear 

furrowing, white exudes) ( 1,4 ), a diagnosis of EoE requires histo-

logical examination. However, the diagnostic parameters have 

unfortunately been applied diff erently among investigators ( 8 ). 

 Th e biopsy protocol among gastroenterologists can vary by loca-

tion in the esophagus, the number of biopsies taken, and how the 

samples are submitted to the laboratory. It has been suggested that 

targeting esophageal biopsies to areas with the most involved-

appearing mucosa (such as white plaques or exudates) may increase 

the diagnostic sensitivity of detecting EoE, compared with obtain-

ing biopsies at predetermined distances regardless of the mucosal 
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  Figure 3 .         The calculated sensitivities of the number of biopsies taken from 
the mid esophagus at diagnostic thresholds of >15, >20, >25, and >30 
number of eosinophils per high power fi eld (EOS / HPF).  
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area of an HPF is not standardized and is reported to range from 

0.12 to 0.44   mm 2 . Th is translates into a range of intraepithelial 

eosinophil densities from 34 to 125 EOS / mm 2 , which is a 3.7-fold 

variation. Th erefore, considering the span of published thresh-

olds mentioned above, there is potential for a 23-fold diff erence of 

EOS / mm 2  between studies ( 8 ). Aft er diagnostic guidelines for EoE 

were published in 2007 ( 15 ), the variability of eosinophil density 

used in studies decreased signifi cantly, conforming more closely to 

the criteria suggested by consensus ( 34 ). In our study, we used the 

current consensus criteria of  ≥ 15 EOS / HPF and defi ned one HPF 

as 0.21   mm 2  arriving at a density of 71 EOS / mm 2 , which is within 

the range of other reported studies ( 8 ). In addition, the number of 

HPFs counted ranges in the literature from 1 to 10, some using a 

mean count and others the densest HPF ( 8 ). In a study by Lai  et al.  

( 35 ), the use of the peak count per HPF was more sensitive but less 

specifi c than the highest average count in identifying EoE. 

 A few studies have assessed the inter- and intraobserver reliabil-

ity in determining eosinophil counts in the GI tract, with very high 

correlations up to 0.96 ( 36 – 38 ). Some investigators suggest that 

specifi c immunohistochemical stains (such as Luna eosinophil 

granule (LEG) ( 35 ) or eosinophil peroxidase-specifi c antibody 

directed against eosinophil secondary granule protein ( 39 )) could 

be more sensitive in detecting EoE than traditional H & E slides, 

which potentially underestimate the number of eosinophils ( 40 ). 

In a study using digital images, Dellon  et al.  ( 36 ) not only dem-

onstrated  “ substantial ”  to  “ near-perfect ”  correlation between the 

eosinophil counts in EoE populations among three pathologists 

but also established an excellent correlation between glass slides 

and digital images ( P     <     0.001 for all correlations).   

 CONCLUSIONS 
 Th e results of this study demonstrate that four or fi ve biopsy frag-

ments should be submitted to optimize the chances of achieving 

the morphologic criteria for a diagnosis of EoE, and that the yield 

is not increased beyond six biopsy fragments. Although there was 

no statistically signifi cant diff erence in EOS / HPF between the mid 

and distal esophagus, biopsy of sites other than the distal esopha-

gus is necessary to exclude the possibility that the increase of 

eosinophils is due to refl ux esophagitis because our patient cohort 

did not undergo previous PPI trial therapy. In conclusion, unless 

GERD has already been ruled out, gastroenterologists should sub-

mit four or fi ve biopsies from the mid or proximal esophagus in 

separate containers from each site to the pathology laboratory for 

evaluation to establish a morphologic diagnosis of EoE. Biopsies 

from the distal esophagus may also be submitted to evaluate for 

refl ux esophagitis, but distal biopsies alone are not suffi  cient to 

establish a morphologic diagnosis of EoE.     
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condition ( 4,13,14 ); however, this has yet to be confi rmed. It is 

also unclear whether or not there is a uniform distribution of eosi-

nophilia in the esophagus in EoE ( 13 ), or if there is a higher den-

sity in the distal esophagus ( 5,31 ). Of studies that describe biopsy 

protocols, one review found that 35 %  gastroenterologists biopsy 

the distal esophagus alone, whereas 65 %  biopsy multiple levels ( 8 ). 

Our data and that of other studies demonstrate that although there 

is an increased number of eosinophils in the distal esophagus of 

patients with EoE compared with other regions of the esophagus, 

the diff erence is not statistically signifi cant ( 13,14 ). In a study to 

assess the utility of proximal esophageal biopsies in establishing 

a diagnosis of EoE, Lee  et al.  ( 32 ) found that the diagnosis would 

have been missed in 4 out of 23 (17 % ) cases, if proximal biopsies 

had not been taken and a diagnosis had consequently been made 

on distal biopsies alone. Our study supports this concept that 

taking biopsies from places other than the distal esophagus, will 

increase the diagnostic yield and is especially necessary in patients 

not known to have previously undergone PPI therapy ( 1,7,33 ). 

 Protocols determining   the sites within the esophagus and the 

number of biopsies to be obtained per site vary signifi cantly among 

gastroenterologists. In one review of 116 original articles on the 

biopsy practices of gastroenterologists in diagnosing EoE, only 12 

studies (10 % ) documented the exact number and location of the 

biopsy specimens such that the study design could be repeated 

( 8 ). We determined   the optimal number of biopsies to obtain in 

order to maximize the diagnostic yield in patients with EoE and 

calculated a sensitivity of around 60 % , which is similar to previous 

reports ( 1,13,14 ). When three, four, and fi ve biopsies were taken, 

this detection rate increased to 0.95, 0.98, and 0.99, such that taking 

more than six biopsies does not increase diagnostic yield. Because 

there was no signifi cant diff erence between the EOS / HPF in the 

mid vs. the distal biopsies and because the patients in our cohort 

had not undergone a previous PPI trial therapy, we recommend 

that biopsies from sites other than the distal esophagus be taken 

in order to exclude refl ux esophagitis as the cause for increased 

esophageal eosinophils. 

 Th ere is also variation of the style of specimen submission among 

gastroenterologists. For instance, biopsies from the proximal and 

distal esophagus may be submitted to the pathology laboratory in 

the same specimen container, or the biopsy site may not be indi-

cated. In the current study, 39 cases were not evaluated because 

the mid and distal esophageal biopsies were submitted in the same 

vial such that their respective sites could not be determined, and 

97 additional specimens were submitted as  “ esophagus — not speci-

fi ed. ”  Standardization of biopsy submission and labeling practices 

in cases of suspected EoE are also important in diff erentiating EoE 

from GERD morphologically with pathology specimens. 

 Perhaps the largest source of variability in diagnostic criteria 

for EoE is the method of counting and evaluating intraepithe-

lial eosinophils. More than 10 diff erent histological thresholds 

including     >    5,     >    7,     >    10,  ≥ 15, 15-20,  ≥ 20, 20-24,  ≥ 24,  ≥ 25, and  ≥ 30 

EOS / HPF have been used to diagnose EoE, the most common of 

which were  ≥ 15 and  ≥ 20 EOS / HPF ( 8 ). A magnifi cation of  × 400 

( × 40 objective  ×   × 10 oculars) is fairly typical across studies, how-

ever because microscopes have diff erent viewing areas, the exact 
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  Study Highlights  

  WHAT IS CURRENT KNOWLEDGE  
  3 Eosinophilic esophagitis (EoE) is characterized clinically by 

dysphagia, chest pain, food impaction, and no remarkable 
response to PPI therapy and morphologically by increased 
numbers of intraepithelial eosinophils and marked basal 
hyperplasia. 

  3 EoE is patchy and shares many features of gastroesophageal 
refl ux disease. 

  3 According to consensus, a minimum of  ≥ 15 EOS / HPF is 
necessary to diagnose EoE histologically. 

  WHAT IS NEW HERE  
  3 We recommend that between 4 and 6 biopsies be taken 

from the middle or proximal esophagus to rule out EoE in 
cohorts with unknown PPI trial therapy status. 

  3 This study supports the fi nding that additional biopsies 
from the lower esophagus do not increase the sensitivity of 
detecting EoE, unless GERD has already been ruled out by 
PPI therapy.        
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