
New Eosinophilic
Esophagitis
Concepts Call for
Change in Proton
Pump Inhibitor
Management
Before Diagnostic
Endoscopy

Irrespective of the stimulus,
acid secretion by the gastric

parietal cells ultimately involves Hþ,
Kþ-ATPase, the enzyme that pumps
hydrogen ions (protons) out of the cell
and into the gastric lumen in exchange
for potassium ions. Proton pump
inhibitors (PPIs) bind irreversibly to
Hþ, Kþ-ATPase, thereby disabling the
enzyme and profoundly decreasing
gastric acid secretion. It is well-
established and widely appreciated
that PPIs are remarkably effective
agents for treating diseases mediated
by gastric acid such as gastroesopha-
geal reflux disease (GERD) and peptic
ulcer disease. Far less well-known
are the numerous potential anti-
inflammatory effects that have been
described for PPIs, including their
inhibitory influence on inflammatory
cells and on proinflammatory cytokine
production by endothelial and epithe-
lial cells.1,2 These anti-inflammatory
PPI effects, which are independent
of their effects on gastric acid secre-
tion, might enable PPIs to heal
inflammatory disorders of the upper
gastrointestinal tract other than GERD
and peptic ulceration. Nevertheless,
physicians generally have regarded a
symptomatic response to PPI therapy
as de facto evidence of acid peptic
disease.

Physicians often prescribe PPIs
empirically for patients who have
symptoms that might be acid related
(eg, heartburn, dyspepsia), with-
holding diagnostic endoscopy for those
whose symptoms persist despite PPI
therapy.3 For patients who experience
partial symptom relief, the PPIs are not
stopped routinely before endoscopy,
and physicians generally are aware
that this practice creates �2 potential

problems: (1) PPIs can mask endo-
scopic evidence of early gastric
cancers,4 and (2) PPIs can eliminate
endoscopic evidence of reflux esopha-
gitis.5 Although there are well-
documented cases of PPIs obliterating
endoscopic evidence of early gastric
cancer by healing associated ulcera-
tions,4 this phenomenon seems to be
very uncommon in Western countries
in which the incidence of gastric cancer
is low. It is less clear why endoscopists
evaluating patients with GERD symp-
toms so readily accept the strong
possibility that PPIs will eliminate
evidence of reflux esophagitis at diag-
nostic endoscopy. The endoscopic
demonstration of reflux esophagitis
for patients with GERD at baseline
(off antireflux therapy) has important
therapeutic implications. PPI treatment
is required indefinitely for patients
with severe reflux esophagitis,
whereas PPI treatment might be
tapered, stopped, or not needed at all
for patients with no reflux esophagitis
at baseline. For patients who undergo
endoscopy while taking PPIs, no
meaningful assessment can be made
regarding the baseline presence of
reflux esophagitis.

Perhaps the practice of not stop-
ping PPIs before diagnostic endoscopy
evolved in part because, for many
patients with GERD, the primary indi-
cation for endoscopy is to look for
Barrett’s esophagus, a condition whose
detection can be improved by PPIs
healing reflux esophagitis. For patients
with GERD-like symptoms not elimi-
nated by PPIs, furthermore, the pri-
mary purpose of endoscopy usually is
not to establish a diagnosis of GERD,
but rather to look for esophageal dis-
eases other than GERD that might be
causing the symptoms. The physician’s
rationale for not stopping PPI treat-
ment in this setting is likely the widely
held assumption that acid inhibition is
the only important effect of PPIs.
Because GERD is the only acid peptic
disorder of the esophagus, it would
follow that GERD is the only esopha-
geal disease that can respond to PPIs
and, therefore, PPIs will not interfere
with the ability to diagnose non-GERD
disorders. These premises, which now

seem to be flawed, are the basis for the
persistent notion that PPI responsive-
ness can distinguish GERD from
eosinophilic esophagitis (EoE).

EoE, an antigen-mediated disease,
and GERD, which is acid mediated, can
have similar symptoms and histologic
manifestations including esophageal
eosinophilia. The association between
GERD and esophageal eosinophilia was
first described in 1982,6 and patholo-
gists soon thereafter accepted the
concept that esophageal eosinophilia is
a manifestation of GERD. The first
report describing EoE as a clinico-
pathologic syndrome distinct from
GERD was not published until 1993,7

and widespread recognition of this
new disease by practicing physicians
was delayed until well into the new
millennium. This delay was due largely
to the common clinical practice of
attributing esophageal eosinophilia to
GERD. To establish that EoE was in fact
a new disease distinct from GERD,
early EoE investigators focused on how
to exclude GERD unequivocally, and
the lack of response to PPIs seemed a
good way to accomplish that goal.
Accordingly, in 2007, the American
Gastroenterological Association Insti-
tute defined EoE as a primary clinico-
pathologic disorder of the esophagus
characterized by upper gastrointes-
tinal symptoms, esophageal eosino-
philia, and the absence of pathologic
GERD as evidenced by a normal
esophageal pH monitoring study or by
PPI unresponsiveness.8 Although this
definition was unrealistic because it
implied that GERD and EoE are mutu-
ally exclusive disorders, which they
clearly are not,9 response to a PPI trial
nevertheless seemed a reasonable way
to establish a diagnosis of GERD.

Soon after the publication of the
2007 American Gastroenterological
Association guidelines, investigators
increasingly began to recognize
patients who had symptoms, endo-
scopic findings, and esophageal histol-
ogy typical of EoE, but who responded
to PPIs even though they had normal
esophageal pH monitoring studies and
no signs of reflux esophagitis.10 Since,
by the 2007 definition, PPI respon-
siveness excluded a diagnosis of
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EoE, this condition was called PPI-
responsive esophageal eosinophilia
(PPI-REE). In 2011, a working group
proposed a new conceptual definition
for EoE as an immune/antigen-
mediated esophageal disease charac-
terized clinically by symptoms related
to esophageal dysfunction and histo-
logically by eosinophil-predominant
inflammation.11 Although PPI respon-
siveness would not violate this
conceptual definition, the EoE working
group nevertheless recommended in
their diagnostic guidelines that PPI-
REE should be excluded to establish a
diagnosis of EoE.

The mechanisms underlying PPI-
REE remain unclear, but might
involve an anti-inflammatory effect of
PPIs on the secretion of eotaxin-3
(CCL26) by esophageal epithelial
cells.12 Eotaxin-3 is a potent eosinophil
chemoattractant. Exposure to the Th2
cytokines characteristic of allergic
disease causes esophageal epithelial
cells to secrete eotaxin-3, an effect that
is blocked by PPIs.12 By blocking
cytokine-stimulated esophageal secre-
tion of eotaxin-3, PPIs might reduce
esophageal eosinophilia. Alternatively,
it is possible that patients with PPI-
REE have subclinical GERD exacer-
bating an antigen-mediated esophageal
eosinophilia, perhaps through a GERD-
induced increase in esophageal perme-
ability that enables food antigens to
penetrate the esophageal epithelium.9

In this situation, PPIs might benefit
the antigen-mediated eosinophilia
through their well-known beneficial
effects on GERD.

Irrespective of the mechanism
underlying PPI-REE, it is now clear
that patients with an antigen-driven
esophageal eosinophilia (ie, EoE) can
respond to PPIs. Recent studies have
shown that the clinical, endoscopic,
histologic, and gene expression fea-
tures of EoE and PPI-REE are virtually
identical, and multivariate analyses
have not identified any feature (other
than PPI responsiveness) that distin-
guishes EoE from PPI-REE.13,14 Other
reports have documented that EoE
patients (with GERD excluded by
esophageal pH monitoring) who were
treated successfully with elimination
diets responded to PPIs when those
diets were stopped and, conversely,

that patients with PPI-REE on
unrestricted diets responded to elimi-
nation diets in which specific food
triggers were identified when the
PPIs were stopped.15 In light of all
these observations, there is growing
consensus that antigen-mediated EoE
can respond to PPIs irrespective of
the presence of detectable GERD.16

However, US gastroenterology society
guidelines have yet to be updated in
this regard, and still distinguish EoE
from PPI-REE.

One unanticipated consequence of
the confusion regarding the nature of
PPI-REE is the lack of awareness
among clinicians regarding how PPIs
can obscure the diagnosis of EoE. If
one accepts the dictum that PPI
responsiveness excludes a diagnosis of
EoE, then there is no need to stop PPI
treatment before an endoscopy per-
formed to look for EoE. How can PPIs
obscure a diagnosis that they have
already excluded? As discussed,
however, PPI-REE is EoE in many, if
not most cases. Although clinicians
might be aware of studies document-
ing that PPIs can improve esophageal
eosinophilia, they do not commonly
stop PPIs before diagnostic endoscopy
for patients with symptoms that might
be due to EoE. This issue is especially
pertinent when endoscopy is per-
formed for patients with GERD-like
symptoms that have responded only
partially to PPI treatment. Two cases
described below illustrate this point.

Patient 1
A 29-year-old man experienced

heartburn and dysphagia for 8 years.

He was treated intermittently with
PPIs for suspected GERD, with partial
relief. During the 6 months before
evaluation, his symptoms increased
and he lost 12 pounds. Endoscopy
(performed without stopping PPIs)
revealed normal esophageal mucosa
and narrowing in the distal esophagus
(Figure 1). The narrowed area was
dilated with an 18-mm through the
scope balloon, causing an esophageal
tear that raised concern for EoE, but
mid-esophageal biopsies showed
normal squamous epithelium with no
eosinophils (Figure 1). Dilation resul-
ted in incomplete relief of dysphagia,
and subsequent esophageal manom-
etry revealed 100% failed peristalsis
and an integrated relaxation pressure
of 12.4 mm Hg, interpreted as sugges-
tive of achalasia (Supplemental
Figure 1). Barium swallow showed
narrowing of the distal esophagus,
which the radiologist interpreted as
suggestive of achalasia (Supplemental
Figure 2).

The patient was referred for Heller
myotomy but, because of uncertainty
regarding the diagnosis, his surgeons
referred him to our Center for Esoph-
ageal Diseases. We obtained a history
of asthma and seasonal allergies and
considered the possibility that endo-
scopic and histologic evidence of EoE
had been masked by PPI treatment. We
stopped PPIs, and 4 weeks later per-
formed an endoscopy that revealed
edema, rings, and linear furrows
(Figure 2). Passage of the endoscope
into the stomach caused an esophageal
tear (Supplemental Figure 3). Esopha-
geal biopsies showed typical EoE
features including >50 intraepithelial

Figure 1.Endoscopic photograph of the distal esophagus and photomicrograph of
an esophageal biopsy from patient 1’s initial endoscopy (on proton pump inhibitors)
showing no mucosal abnormality endoscopically or histologically.
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