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G&H What are the current guidelines for the
diagnosis of eosinophilic esophagitis?

ED There have been several iterations of diagnostic
guidelines for eosinophilic esophagitis (EoE), the most
recent of which were released in 2013. To diagnose EoE,
the first required component is the presence of symptoms
of esophageal dysfunction (typically, dysphagia, chest
pain, or heartburn). Symptoms may be more nonspecific
in children (eg, abdominal pain, regurgitation, poor
growth, feeding intolerance, and failure to thrive). The
second component required for EoE diagnosis is a biopsy
demonstrating eosinophilic infiltration of the esophagus,
specifically at least 15 eosinophils per high-power field
(eos/hpf). However, the presence of these 2 components
alone is not enough to establish a diagnosis of EoE. It
is also necessary to evaluate for other potential causes
of the patient’s symptoms and esophageal eosinophilia,
the most common of which are gastroesophageal reflux
disease (GERD) and proton pump inhibitor—responsive
esophageal eosinophilia (PPI-REE). Therefore, the for-
mal diagnosis of EoE requires the presence of high levels
of esophageal eosinophils (215 eos/hpf) and persistent
symptoms after a high-dose PPI trial, usually prescribed
for 8 weeks.

G&H When was PPI-REE first described?

ED 'The first report came in 2006 in a case series of
3 children who had typical symptoms of EoE and high

eosinophil counts but who improved completely—in
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both symptoms and biopsy findings—when treated with
a PPL Thus, the authors questioned if these children had
peptic or allergic esophagitis. Prior to this time, the think-
ing was that if a patient responded to PPI therapy, he or
she had a manifestation of GERD, and if the patient did
not respond, then he or she had EoE.

Then, in 2011, Dr Molina-Infante and colleagues
published the results of the first prospective study on this
issue. They found that 74% of patients with esophageal
eosinophilia responded to a high-dose PPI trial, and the
term proton pump inhibitor—responsive esophageal eosino-
philia was subsequently adopted in the 2011 guidelines
for EoE management. Subsequently, a number of stud-
ies conducted in both children and adults have shown
very consistently that at least one-third of all patients
with esophageal eosinophilia respond to PPI therapy.
Interestingly, many of these patients did not clinically
appear to have GERD; they were experiencing symp-
toms such as dysphagia or food impaction in the setting
of concomitant allergic diseases rather than heartburn,
regurgitation, or reflux.

In my own practice, I diagnose a patient with
PPI-REE if, after a PPI trial, the patient has a significant
drop in the eosinophil count—typically lower than
15 eos/hpf—and also a clinical response with improved
symptoms. If the patient’s eosinophil count drops but he
or she does not have a clinical response, then there may
be another cause of his or her symptoms that needs to be
evaluated. Alternatively, if the patient’s eosinophil count
does not drop and his or her symptoms persist, the patient
can be categorized as having EoE.
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G&H What are the suspected mechanisms of
PPl response in patients with PPI-REE?

ED Three potential mechanisms have recently been iden-
tified, but it is not known which mechanism is the primary
one, whether all of the mechanisms act together, or if there
may be other mechanisms yet to be identified. The group at
the University of Texas Southwestern examined esophageal
cell culture systems from patients with EoE and found
that omeprazole blocked the esophageal endothelium
from secreting eotaxin-3 after being stimulated by allergic
cytokines such as interleukin (IL)-4 or -13. The interesting
aspect of this finding was that these systems did not have
any acid at all; thus, in an acid-free cell culture system, just
the addition of a PPI could block secretion of eotaxin-3,
which is a key chemokine in the pathogenesis of EoE.
This finding showed that PPIs have an anti-inflammatory/
antieosinophilic effect. This research group has also reported
the same finding with other PPIs.

Another possible mechanism involves the effect of
PPIs on esophageal barrier function. Recent research from
the Netherlands has shown that, in patients with PPI-REE,
the administration of PPIs improved barrier function and
made the esophageal barrier less leaky, whereas the same
effect was not seen in EoE. The researchers speculated that
this stronger barrier would prevent allergens that would
drive an eosinophilic response from entering the esopha-
geal mucosa.

The third possibility is that, in some people, the
esophageal eosinophilia that responds to PPIs is actually
due to acid reflux, and by eliminating the acid, the PPIs
decrease injury to the esophagus and allow the eosino-
philia to resolve. Since this is a very active area of research,
it is likely that additional mechanisms of PPI response
will also come to light.

G&H Is it possible to predict which patients
with esophageal eosinophilia will experience a
PPl response?

ED To date, no clinical, histologic, or endoscopic fac-
tors allow us to predict which patients with esophageal
eosinophilia will have a PPI response, and this has been
shown in both retrospective and prospective studies of
both adults and children. Before undergoing a PPI trial,
the vast majority of patients with PPI-REE appear to have
EoE clinically yet respond to the medication. The level of
eosinophils in the esophagus does not appear to make a
difference in terms of PPI response, so it is very difficult
to predict, on a clinical basis, which patients will have
a response. Additionally, the ancillary tests that may be
performed in these patients, for example pH studies, are
not very helpful for predicting response. It would seem

logical that a pH study would at least identify patients
with pathologic acid reflux that might respond, but these
tools have not been found to be predictive in studies.
Since it is not possible to predict PPI response, gastro-
enterologists should always conduct a full PPI trial fol-
lowed by another endoscopy in patients with esophageal
eosinophilia to differentiate between EoE and PPI-REE.

G&H How often should patients be reevaluated
to confirm continuing PPl response?

ED Since there are not many data addressing this ques-
tion, it comes down to the preference of the practitioner.
In my own practice, if a patient has had a good symp-
tomatic and histologic response, 1 typically will follow
the patient clinically and see him or her in clinic once or
twice a year, but I do not necessarily perform a surveil-
lance endoscopy unless the patient becomes symptomatic
again. If the patient does become symptomatic, I perform
an endoscopy and obtain esophageal biopsies to determine
whether the patient has truly lost PPI response and also
ask the patient whether there have been any treatment
changes. For example, is the patient still taking PPIs? Is he
or she taking a lower dose? Has the formulation changed?

G&H Has there been any long-term research
on patients with PPI-REE to see whether their
condition changes?

ED There has been only a little research on this issue. The
first paper, which came from Drs Dohil and Aceves of the
University of California San Diego pediatric gastroenter-
ology and allergy groups, described 4 patients who were
maintained on PPIs and who, after having a documented
response, started to experience recurring symptoms and
esophageal eosinophilia. This meant that these patients
now met the diagnostic criteria for EoE even though they
previously had had a PPI response. The authors looked
at factors that may have influenced the change in these
patients, such as dietary changes, seasonality with envi-
ronmental allergies, and PPI compliance, but these factors
did not appear to explain the observations. Although this
is a small case series, it does support the concept of follow-
ing these patients clinically over time.

More recently, Dr Molina-Infante and colleagues
have started to compile data from multiple centers on the
loss of PPI response over time. To date, they have data
on approximately 50 patients, and approximately 20%
to 30% have lost PPI response. In general, most of these
patients lost response when they lowered their PPI dose,
and almost all of the patients regained response when their
PPI dose was increased. In my practice, loss of response
to PPIs is rare.
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G&H s it possible that PPl use could actually
cause EoE?

ED This is a very interesting question. As far as I know,
there are no documented cases in which a PPI was impli-
cated as the cause of EoE. Having said this, there are some
theoretic possibilities about this potential relationship.
The first is what is called an ecologic relationship. EoE has
exploded in frequency over the past 2 decades, and one
thing that has also increased tremendously over the past sev-
eral decades is the availability and use of PPIs. Thus, there is
a temporal relationship between EoE and PPIs that makes
it intriguing to even ask this question. Some recent research
has even shown that PPIs can be associated with the devel-
opment of new food sensitivities. The exact mechanism of
this development is not known. However, we do know that
PPIs can make the stomach and small-bowel mucosa a bit
more permeable, which could theoretically allow exposure
to allergens or antigens, which could then trigger an allergic
response. This is a theoretic possibility that merits more
research, particularly since PPIs are being used more often
in young children. However, it should be pointed out that,
in general, most people have some type of symptoms before
they start a PPI, so conceptually, there is a bit of a discon-
nect there. This issue is also interesting because it involves
a bit of a paradox. Could a PPI cause EoE and then also be
used to treat esophageal eosinophilia? This could be possible
because 2 different mechanisms may be involved.

G&H Could you discuss the recent research
on the use of genetic profiling and tissue
biomarkers for distinguishing PPI-REE from EoE?

ED Since the usual clinical, endoscopic, histologic, and pH
testing parameters cannot distinguish between these condi-
tions, the natural next question is what else could be used,
such as novel biomarkers or genetic profiling. Recently, there
has been some work looking at tissue biomarkers of eosino-
phil activation and inflammation, such as major basic protein,
eotaxin-3, and tryptase (a mast cell marker). These markers
have been shown to very nicely distinguish patients with EoE
from those with GERD. However, all of these markers show
equally elevated levels in esophageal biopsy tissue specimens
before a PPI trial in both PPI-REE and EoE patients. The
similarities in their immunologic profiles may support the
theory that PPI-REE is actually a subtype of EoE.

In addition, preliminary data have shown that the
levels of cytokines such as IL-13 and -5 are quite similar
between PPI-REE and EoE patients. This is important
because these cytokines are integral to the pathogenesis of
EoE. They can be measured either with esophageal sam-
pling techniques or in the blood, but they do not appear
to distinguish between the 2 conditions.

Most recently, there has been gene profile analysis of
patients with EoE and PPI-REE showing that the gene
expression between these 2 groups is very similar and
notably distinct from that of patients with GERD or
normal esophageal biopsy findings. Because the expres-
sion in EoE and PPI-REE is so similar, it is not yet clear
whether this approach may help distinguish between the
2 conditions, although it does provide more evidence
that these conditions are more similar than different. The
recent study of gene expression analysis, which consisted
of a multicenter group pooling specimens of patients with
PPI-REE, found that a subset of up to 10 genes might
differ between the 2 conditions; however, more research
is needed in a much larger set of patients to determine
whether those genes are truly discriminative.
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