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Abstract: Lymphocytic esophagitis (LE) is a newly described
entity characterized histopathologically by peripapillary lymph-
ocytosis (PL) without significant granulocytes (neutrophils and
eosinophils). In an initial study, a significant portion of patients
with LE had Crohn’s disease (CD). A subsequent study revealed
LE in one quarter of children with CD. The aim of this study was
to test the hypothesis that LE is associated with adult inflamma-
tory bowel disease (IBD) and assess the disease variables that
link LE and IBD. Random esophageal biopsies from consecutive
adults with CD, ulcerative colitis (UC), or indeterminate colitis
(IC) were evaluated. The numbers of lymphocytes, eosinophils,
and neutrophils were counted from 3 high-power fields (HPF) in
each specimen. Four of 47 patients (8.5%; 3/30 CD, 1/15 UC, and
0/2 IC) had PL (esophageal biopsies with 250 lymphocytes/HPF;
mean, 100.5+31.1/HPF). A significant number of granulocytes
were seen in biopsies from 3 of the 4 patients with PL, leaving
1 who met criteria for LE (PL without significant granulocytes).
PL was associated with a higher erythrocyte sedimentation rate
(90.3£17.6 mm/hr vs 24.5+3.6 mm/hr; P<.001) and C-reactive
protein level (5.5+2.2 mg/dL vs 1.0+£0.2 mg/dL; P<.001), with
risk ratios of 2.06 (95% confidence interval [Cl], 1.45-2.93;
P=.031) and 3.56 (95% Cl, 2.04-6.19; P=.033), respectively,
for elevated values. All patients with PL had a relapsing CD
course. The mean Harvey-Bradshaw index (HBI) was higher in
these patients (8.5+0.6 vs 4.3+0.7; P=.026), with a risk ratio
of 4.78 for moderate-to-severe disease (95% Cl, 2.67-8.54;
P=.004). We found a less frequent association between IBD
and LE than was previously reported. This may be due to differ-
ences between pediatric and adult IBD. Alternatively, it may be
methodologic because, unlike in previous reports, we evaluated
consecutive patients with IBD. PL was associated with elevated
inflammatory markers and HBI. These observations suggest that

PL may be a marker of disease activity in IBD.
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ymphocytic esophagitis (LE) is a recently recog-
Lnized entity characterized by the occurrence of

peripapillary lymphocytosis (PL) with high num-
bers of intraepithelial lymphocytes (IELs), but only occa-
sional or absent granulocytes (neutrophils and eosino-
phils) on esophageal biopsy.! The histologic features of LE
were first described in baboons after striking lymphocyte
infiltration of the esophagus was noticed while reviewing
histologic features of the stomach.?

The most common cause of esophageal inflamma-
tion or injury is gastroesophageal reflux disease (GERD).
The characteristic response of esophageal epithelia to
GERD is epithelial cell proliferation that produces thick-
ening of the basal layer and elongation of the epithelial
papillae.>* Nonspecific histopathologic features of reflux
esophagitis include pale, distended squamous cells called
balloon cells, dilated vascular channels in papillae of the
lamina propria, and scattered intraepithelial eosinophils
and/or neutrophils. Investigators also have identified
a lymphocytic intraepithelial infiltrate associated with
reflux esophagitis.”® Esposito and colleagues’ and Man-
gano and colleagues® described the presence of IELs
with irregular nuclear contours, also called squiggle
cells because these cells appear tightly intermingled with
epithelial cells’ in the esophageal epithelium of children
and adults with suspected GERD. Wang and colleagues
reported a numerical correlation of T lymphocytes with
eosinophils but not with neutrophils.” While more
lymphocytes were seen in specimens with histologic evi-
dence of esophagitis, their numbers were not statistically
different from those of controls.

LE differs from other types of esophagitis (eg,
reflux, postradiation, and Candida albicans esophagitis)
in that it is characterized by many IELs and few or no
intraepithelial granulocytes. Other forms of esophagi-
tis are characterized by the presence of intraepithelial
granulocytes. LE also appears to be localized to the
esophagus. In a study by Rubio and colleagues that
documented 20 patients with LE, none of the biopsy
specimens obtained from sites other than the esophagus
showed IELs.! Similarly, in a separate study, duodenal
mucosal biopsies from patients with esophagitis and/or
gastritis revealed normal or slightly increased numbers
of IELs.!* Few of the patients with LE had symptoms
and/or endoscopic findings consistent with GERD,
implying the presence of a disparate disease that is not
triggered by GERD. These data were corroborated by
Haque and Genta who reviewed biopsy specimens from
129,252 unique patients and found that the complaint
of GERD was less frequent (18%) in patients with LE
than in those with normal esophageal biopsies (37%)."!
In an evaluation of the histologic importance of lympho-
cytes in eosinophilic esophagitis and reflux esophagitis,

we saw a similar number of patients with GERD and
PL (8/39; 21%)."* These findings potentially blur the
line between reflux and LE and have led some doctors
to postulate that perhaps LE is an extreme pathology in
the spectrum of GERD."

The incidence of LE varies among studies and may be
secondary to differences in study sizes and patient popu-
lations. We detected LE in 2 (5%) of 39 patients with
GERD, whereas Haque and Genta reported a diagnosis
of LE in 119 (~0.1%) of 129,252 patients." In contrast,
Ronkainen and colleagues could not identify LE in
1,000 randomly selected community subjects.'*

Perhaps the most intriguing finding by Rubio and
colleagues' was an association between LE and Crohn’s
disease (CD). Forty percent of patients with LE had CD.
Endoscopic findings in this subset of patients included
esophagitis (n=2), gastroduodenitis (n=2), and aphthoid
ulcerations (n=1). The findings led the authors to ask
whether LE is a manifestation of CD or whether the asso-
ciation found was “haphazard.”

A subsequent investigation reported a histologic diag-
nosis of LE in 17 (28%) of 60 pediatric patients with CD,
suggesting that LE may be a manifestation of upper gastro-
intestinal CD." Of note, 11 (55%) of the 20 patients with
LE in the study by Rubio and colleagues were age 17 years or
younger." Another retrospective analysis of 42 LE cases from
a combined pediatric and adult population concluded that
patients with LE were not statistically more likely than con-
trols to have CD.' In the most recently published investiga-
tion of LE, none of the 119 patients with LE had concurrent
pathology consistent with CD."

Given the possible association with inflammatory
bowel disease (IBD) and our own clinical experiences with
this novel entity, we sought to determine the incidence of
PL and LE in esophageal biopsies from adults with IBD
and to identify predictive disease variables.

Methods

Subjects

Consecutive patients with IBD (CD, ulcerative colitis, and
indeterminate colitis) who underwent upper endoscopy
between September 2009 and April 2010 at our IBD
center were included in the study. Esophageal biopsy speci-
mens were collected from all patients. It is the routine of
the investigators to obtain biopsies from both the mid- and
distal esophagus. Previously, all subjects had either con-
clusively diagnosed or suspected IBD. IBD was diagnosed
from biopsies obtained at the same endoscopy as the afore-
mentioned esophageal biopsies. Exclusion criteria included
age less than 18 years, history of eosinophilic esophagitis,
collagen vascular disease, radiation therapy involving the
chest, metastatic cancer, Behcet disease, graft-versus-host-
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disease, sarcoidosis, chronic granulomatous disease, certain
medications (including montelukast, loratadine, nitrogen-
containing bisphosphonates, antibiotics, nonsteroidal
anti-inflammatory drugs, potassium supplementation,
quinidine, and chemotherapy), and an uncertain diagnosis
of IBD. The exclusion criteria were selected based on assess-
ment of variables that potentially may lead to confounding
results. The Institutional Review Board approved this study.

Chart Review

Each subject’s electronic medical record was evaluated to
assess the following variables: age, gender, type of IBD,
IBD duration, CD behavior (inflammatory, stricturing,
or penetrating), history of relapsing disease, clinical
activity (remission or relapsed/active), Harvey-Bradshaw
index (HBI),"” history and type (if applicable) of surgery,
tobacco and alcohol use, history of GERD, endoscopic
findings, and laboratory data (white blood cell [WBC]
count, erythrocyte sedimentation rate [ESR], C-reactive
protein [CRP] level, and fecal calprotectin). The endo-
scopic finding of esophagitis was based on the impression
of the endoscopist. An endoscopic classification scheme
for esophagitis was not applied. Endoscopic features
described included—but were not limited to—mucosal
breaks, erythema, and superficial ulcerations. Endoscopic
findings from other locations in the gastrointestinal tract
were also documented (if available).

Histologic Analysis

After hematoxylin and eosin staining, the numbers of
lymphocytes, eosinophils, and neutrophils were counted
in 3 separate high-power fields (HPF; 400 x 0.22 mm?).
Three HPFs were counted in hopes of obtaining a better
global assessment of the inflammatory process, as previous
work demonstrated variations in the density of cellular
infiltrates within a single specimen.'® The most inflamed
fields were chosen in the setting of patchy inflammation,
and random fields were evaluated in the background of
diffuse inflammation. The most complete fields were
chosen in each respective setting. Two expert gastrointes-
tinal pathologists read all of the pathology specimens and
agreed on the reported result.

Statistical Analysis

Student # test was used to assess for significant differences
between mean values. Statistical relationships between
proportions and percentages were evaluated by chi-square
analysis. P-values of .05 or less were assumed to be statisti-
cally significant. Odds ratio (OR) (or risk ratio [RR] if OR
was infinite) with 95% confidence interval (CI) was also
assessed for a number of parameters. Standard deviation
(SD) was given for age, and the standard error of the mean
was calculated for all other continuous variables.

Table 1. Primary Characteristics of the Subjects

Age (years) 39.3+14.6
Male (%) 51
GERD (%) 30
Asthma (%) 6
Diabetes mellitus (%) 6
Celiac disease (%) 0
Active smoker (%) 2
Former smoker (%) 15
Active alcohol use (%) 11
Previous alcohol use (%) 13
WBC count (x1,000/uL) 7.8£0.4
ESR (mm/hr) 29.9+4.4
CRP level (mg/dL) 1.4+0.3

CRP, C-reactive protein; ESR, erythrocyte sedimentation rate; GERD,

gastroesophageal reflux disease; WBC, white blood cell.

Results

Primary Characteristics of the Subjects

Forty-seven patients with IBD were evaluated (Table 1).
The average age was 39.3:14.6 (SD) years (range,
18-74 years). Thirty (64%) patients had CD, 15 (32%)
patients had ulcerative colitis, and 2 (4%) patients had
indeterminate colitis. Comorbidities included GERD
symptoms (n=14; 30%), asthma (n=3; 6%), and diabetes
mellitus (n=3; 6%). There were no patients with celiac
disease. One patient was an active smoker, and 7 patients
were previous smokers. Active alcohol consumption was
documented in 5 patients and previous use in 6 patients.
The mean WBC count was 7.8+0.4 x1,000/uL, the mean
ESR was 29.9+4.4 mm/hr, and the mean CRP level was
1.4+0.3 mg/dL.

Characteristics of Inflammatory Bowel Disease

The mean disease duration was 12.5£9.9 (SD) years (Table
2). Forty-three patients (91%) had a relapsing disease
course, and 30 patients (64%) had active disease, with a
mean HBI of 4.620.6. Inflammatory, stricturing, and pen-
etrating disease were documented in 21 patients, 7 patients,
and 9 patients, respectively. Gastrointestinal surgery related
to IBD had been performed in 24 patients (51%).

Peripapillary Lymphocytosis

The overall mean lymphocytes/HPF was 20.6+4.5. Neu-
trophils (2.0£0.9/HPF) and eosinophils (0.6+0.2/HPF)
were less common. Esophageal biopsies from 4 patients

(8.5%; 3 CD and 1 UC) demonstrated PL (Figure 1).
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Table 2. Characteristics of Inflammatory Bowel Disease

Crohn’s disease (%) 64
Ulcerative colitis (%) 32
Indeterminate colitis (%) 4
Disease duration (years) 12.5+9.9
Relapsing course (%) 89
Active disease (%) 64
HBI 4.6+0.6
Phenotype (n)
Inflammatory 21
Penetrating
Stricturing
Surgery (%) 51
Ileal/IC resection 21
Colectomy 15
Proctocolectomy
Other SB resection

HBI, Harvey-Bradshaw index; IC, ileocolonic; SB, small bowel.

In addition to markedly greater lymphocyte density,
PL was associated with greater numbers of neutrophils/
HPF (Table 3). GERD symptoms were present in three
fourths of patients (75% vs 28% without PL; OR, 7.75;
95% CI, 0.73-82.02; P=.089), while other symptoms
included abdominal pain (n=3), odynophagia (n=1), and
diarrhea (n=1). All of the patients with PL had a relaps-
ing IBD disease course (3 with active disease), and the
mean HBI was almost twice that of patients without PL
(Table 4 and Figure 2), with an RR of 4.78 for an HBI
that was indicative of moderate or severe disease (95% ClI,
2.67-8.54; P=.004). Endoscopic and histologic findings
included white plaques (n=2) and friable mucosa (n=1)
in the esophagus, gastric erythema (n=2), active duode-
nitis (n=2), duodenal lymphocytosis (n=1), and active
colitis (n=2). There were no striking associations between
the location of extraesophageal disease activity and PL.
ESR and CRP level were significantly higher in patients
with PL (Table 4 and Figure 2), with RRs of 2.06 (95%
CI, 1.45-2.93; P=.031) and 3.56 (95% CI, 2.04-6.19;
P=.033), respectively, for elevated values.

Lymphocytic Esophagitis

One patient (2%) had PL without significant granulocytes,
which is consistent with a diagnosis of LE. This patient was a
man, age 20 years, in whom CD had been diagnosed 1 year
prior. His disease was active at the time, with a HBI of 10.
He did not have any of the evaluated comorbidities, and he
did not use alcohol or tobacco. An endoscopy showed several
erosions in the distal esophagus consistent with esophagitis

Figure 1. Low-power (A) and high-power (B)

photomicrographs of peripapillary lymphocytosis. Note the
peripapillary infilcrative pattern (hematoxylin and eosin
stain).

as well as duodenal nodularity, superficial ulceration, and
scalloping of the mucosa from the bulb to the third portion.
Granulomas were noted on histologic examination of biop-
sies from both the esophagus and duodenum.

Threshold for Peripapillary Lymphocytosis

Because LE is a relatively recently described process, which
is not well described in the literature, we sought to evaluate
our data using various proposed thresholds for the number
of peripapillary lymphocytes required to diagnose LE. The
total and additional (in parenthesis) numbers of patients in
whom PL was diagnosed using thresholds of 40 or greater,
30, 20, and 10 IELs/HPF were 5 (1), 6 (2), 12 (8), and 24
(20), respectively. The numbers of additional patients who
met histopathologic criteria for LE at these thresholds were
0, 1, 6, and 12, respectively. Disease duration and preva-
lence of GERD symptoms were similar at all thresholds;
however, there was a trend toward a decrease in the values
of WBC, ESR, and CRP level and a decreased likelihood of

active disease at lower thresholds.

Gastroenterology & Hepatology Volume 9, Issue 8 August 2013



PERIPAPILLARY LYMPHOCYTOSIS AND LYMPHOCYTIC ESOPHAGITIS IN ADULT IBD

Table 3. Cell Type Distributions in Patients with and
without Peripapillary Lymphocytosis (PL)

PL No PL
P-value
Cell type MeanzSE MeanzSE
Lymphocytes | 100.5+31.1 13.2+1.5 <.001
Neutrophils 14.5+4.9 0.9+0.6 <.001
Eosinophils 0.9+0.6 0.620.2 723

SE, standard error of the mean. Data compared by Student ¢ test.

Table 4. Markers of Inflammation and Disease Activity
Associated with Peripapillary Lymphocytosis (PL)

PL No PL
P-value
Marker Mean+SE Mean+SE
HBI 8.5+0.6 4.3+0.7 .026
ESR (mm/hr) 90.3+17.6 24.5+3.6 <.001
CRP level
(mg/dL) 5.5£2.2 1+0.2 <.001

CRP, C-reactive protein; ESR, erythrocyte sedimentation rate; HBI,
Harvey-Bradshaw index; SE, standard error of the mean. Data compared by
Student 7 test.

Discussion

PL was observed in 4 (8.5%) of 47 patients with IBD,
whereas the histopathologic criteria for LE (ie, PL without
significant granulocytes) was present in only 1 (2%) of the
47 patients in our adult IBD population. Our findings sup-
port data that did not show an association between LE and
IBD in a large pathology database' and in a mixed IBD
population of children and adults.'® Our data differ from
those previously reported in a pediatric IBD population.'
Our study population had relatively aggressive IBD,
as indicated by the presence of a relapsing disease course in
approximately 90% of patients, active disease in approxi-
mately two thirds of patients, and a history of gastrointes-
tinal surgery related to IBD in over half of the patients.
This is not surprising given that subjects were evaluated
at a large IBD referral center. Under the presumption
that LE may be a manifestation of more advanced IBD,
the rarity of this entity in our patient population further
argues against an association between adult IBD and LE.
Although LE was present in only a single subject, the
role of lymphocytes may still be underappreciated in esopha-
geal inflammation. We previously reported the presence of
PL in 20% of patients with GERD and saw an inverse cor-
relation between lymphocytes and proton pump inhibitor
therapy in eosinophilic esophagitis.'? Eosinophilic esophagi-
tis was suspected in 33% of patients with LE in Haque and
Genta’s study."! Increased numbers of IELs and active chronic
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Figure 2. Markers of inflammation and disease activity
associated with peripapillary lymphocytosis (PL). HBI,
ESR (mm/hr), and CRP level (mg/dL) were significantly
higher in subjects with PL. All subjects with PL had
elevated ESR and CRP levels. Comparisons were made by
Student 7 test.

CRP, C-reactive protein; ESR, erythrocyte sedimentation rate; HBI, Harvey-
Bradshaw index; HPE high-power field.

inflammation have been described in suspected esophageal
involvement with CD."”** Approximately 9% of our study
population demonstrated PL on esophageal biopsies. Three
of these 4 patients had a history of reflux (2 with GERD
symptoms and 1 with esophagitis; P=.050), supporting
previous reports of increased IELs seen with GERD.'>*"%2
However, other studies have not shown a strong association
between PL and GERD; in our aforementioned study, PL
was present in 20% of patients with GERD, and studies
from Haque and Genta reported a decreased prevalence of
GERD symptoms in patients with LE compared with those
with normal esophageal biopsy results."!

PL also was associated with elevated ESR, CRP level,
HBI, and neutrophil density in the esophagus. These associa-
tions with both inflammation and clinical activity indicate
that PL may be a marker of more aggressive or advanced
IBD. This hypothesis is supported by the presence of active
duodenitis and/or colitis in most of our patients with PL
and by the presence of granulomas in both the esophagus
and duodenum of our patient with histologic LE. While
supporting this hypothesis, the finding of granulomas in
esophageal biopsies raises the possibility that our patient
actually had severe, active upper-gut CD. Nonetheless, the
criteria for LE were met in this case. The downward trend
in inflammatory markers (ie, WBC, ESR, and CRP level)
with fewer IELs/HPF and the increased likelihood of active
disease with higher numbers of IELs/HPF also suggest an
association between PL and IBD severity.

Lowering the threshold number of peripapillary
lymphocytes needed to diagnose LE is accompanied by
a concomitant decrease in the number of granulocytes/
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HPF and a decrease in overall inflammation. The presence
of fewer granulocytes might make it easier to meet the cri-
teria for LE. For this reason, maintaining a high threshold
number of peripapillary lymphocytes to diagnose LE, as is
the case currently, is probably warranted.

There are a few key reasons that our results might differ
from those reported by Rubio and colleagues' and Ebach
and colleagues.” Rubio and colleagues evaluated a pathol-
ogy database in search of patients with LE.! This report does
not document how many patients were in the database and
how many of them had IBD. The pool of patients with IBD
evaluated to obtain the 8 with LE was not specified, so we
cannot postulate the prevalence of LE in IBD based on this
study. Ebach and colleagues conducted a blinded retrospec-
tive analysis in which 28% of evaluated pediatric patients
with IBD had LE.” The fundamental difference between
this study and our study is the pediatric patient population.
Additionally, 11 (55%) of the 20 patients with LE in the
study by Rubio and colleagues were age 17 years or younger,'
although, as with patients with IBD, we do not know how
many pediatric patients were in the study database. The
disparity between our adult population and the pediatric
population from the study by Ebach and colleagues® sug-
gests that LE may be an age-related phenomenon in IBD.

Esophageal involvement in IBD is traditionally believed
to be a rare phenomenon. More recent studies, however, have
noted esophageal changes in 13-54% of children with IBD
undergoing upper endoscopy.”*
on endoscopy, and concomitant gastric and/or duodenal

Ulcers are commonly seen

involvement is present in the majority of cases,” although
granulomas occur in less than 25% of cases.” Strictures and
fistulae are uncommon. A higher pediatric CD activity index
in patients with esophageal involvement supports an asso-
ciation with more severe IBD.? Although there is a greater
detection of esophageal abnormalities in pediatric IBD, the
reported adult prevalence remains low (0.2-13% in patients
with coexisting ileocolonic disease).”

As differences in study design (ie, pediatric vs adult study
population) might help explain differences we observed, such
differences may also help explain why our study size could
be smaller than others reported in the literature. Whereas
some of these studies examined large databases in search of
patients with LE and IBD,""! a definitive history of IBD was
an inclusion criterion in our study. The exclusion of patients
without IBD significantly reduced our study size. The mean
lymphocyte count (20.6/HPF) in patients with IBD in our
study was higher than that (3.9/HPF) reported in a selec-
tion of 20 patients with CD in one of these larger studies."
The severity of CD was not reported in that study, but it
is possible that the difference in lymphocyte count may be
associated with the likely more aggressive IBD in our study
population. Despite this difference, the detection of LE was
similar (2.1% vs 0%) in the 2 studies.

Conclusion

We found a less frequent association between IBD and
LE than previously reported. According to histopathologic
criteria, 2% of adult patients with IBD had LE.
Differences between pediatric and adult IBD, such
as a higher prevalence of esophageal involvement of
CD reported in the pediatric group, may help explain
these findings. Alternatively, the disparate findings
may be methodologic because, unlike previous studies,
we evaluated consecutive patients in whom IBD was
diagnosed. PL was seen in 8.5% of patients with CD and
was associated with elevated inflammatory markers and
HBI. These observations suggest that PL may be a marker
of disease activity in IBD. Further evaluation is required
to assess the relationships among LE, GERD, and IBD.

The authors have no conflicts of interest to disclose.
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