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Reports of “eosinophilic colitis”—raised colonic mucosal eosinophil density in patients with lower gastrointestinal symp-
toms—have increased markedly over the last fifteen years, though it remains a rarity. There is no consensus over its
diagnosis and management, and uncertainty is compounded by the use of the same term to describe an idiopathic increase in colonic
eosinophils and an eosinophilic inflammatory reaction to known aetiological agents such as parasites or drugs. In patients with
histologically proven colonic eosinophilia, it is important to seek out underlying causes and careful clinicopathological correlation
is advised. Because of the variability of eosinophil density in the normal colon, it is recommended that histological reports of
colonic eosinophilia include a quantitative morphometric assessment of eosinophil density, preferably across several sites. Few
reported cases of “eosinophilic colitis” meet these criteria. As no correlation has been shown between colonic eosinophil density
and symptoms in older children or adults, it is suggested that treatment should be directed towards alleviation of symptoms and

response to treatment assessed clinically rather than by histological estimates of intramucosal eosinophils.

1. Introduction

Eosinophils are predominantly tissue-dwelling cells; at any
time comparatively few are circulating in the blood. Most
are to be found in the bone marrow, where they are formed,
and in the lamina propria of the gastrointestinal tract, of
which they are a normal component, acting as a protective
mechanism against parasites. Eosinophils respond to stimuli,
including trauma, infection, and allergens, by degranulating
to release inflammatory mediators including leukotrienes,
vasoactive intestinal polypeptide, tumour necrosis factor, and
interleukins [1]. Eosinophil density in the colon is increased
in various disorders including food allergy, parasitic infec-
tions, and inflammatory bowel disease, but in some patients
no underlying gastrointestinal pathology is identified and
in these cases a diagnosis of primary eosinophilic colitis is
sometimes made.

This rare primary form of eosinophilic colitis has been
the subject of fewer than a hundred case reports, includ-
ing cases from several small series, and its diagnosis and
treatment have been discussed in some recent reviews of

eosinophilic gastrointestinal disease [1, 2]. Given the nonspe-
cific symptoms—most commonly abdominal pain, constipa-
tion, diarrhea, and rectal bleeding—that are associated with
eosinophilic colitis, the lack of distinctive clinical findings,
and its relapsing-remitting course, it is necessary to estab-
lish the diagnosis by examination of colonic biopsy mate-
rial. Eosinophils are easily visible in routine haematoxylin-
and-eosin-stained paraffin-embedded sections and can be
assessed semiquantitatively. At present, no consensus has
been reached on the histological criteria required to make
the diagnosis, and this makes comparisons between reported
cases difficult. This paper reviews the histopathological find-
ings in previously reported cases of eosinophilic colitis and
considers whether they represent a nonspecific histological
reaction pattern or a distinct pathological entity. On the basis
of a literature survey, published data on normal eosinophil
density, and the author’s experience of histological examina-
tion of material with prominent eosinophilic infiltrates at a
tertiary referral centre, some recommendations for diagnosis
and management will be made.



2. Historical Background

Eosinophilic colitis was first described in 1936 and the term
first appeared in the literature in English in 1959 [3, 4].
Subsequently, the term “eosinophilic colitis” was used to
describe appearances in parasitic infestation of the colon
and in milk-intolerant neonates [5, 6]. In 1985 Naylor and
Pollet reviewed twenty-two cases of eosinophilic colitis: no
common aetiology was identified, though food allergies,
drug reactions, and worms were reported in a minority of
patients [7]. In Naylor and Pollet’s review and in a subsequent
paper by Moore and others, eosinophilic colitis was regarded
as a subset of eosinophilic gastroenteritis characterized by
an eosinophilic infiltrate in the colon in association with
peripheral eosinophilia and symptoms including abdominal
pain, nausea, vomiting, and diarrhoea [8].

The publication of a series of thirteen cases of allergic
colitis that had initially presented before two years of age
identified a specific subtype of eosinophilic colitis: a treatable
disorder of early childhood that was caused by food allergy
(usually to eggs, milk, or soya) and was of limited duration,
typically remitting entirely with an appropriate exclusion diet
[9]. Two years later, a rare tumoural form of eosinophilic
colitis, which can present as a colonic mass, was named by
Minciu and others, who identified six cases in a review of the
literature [10].

3. Incidence

A recent review described eosinophilic colitis as “exception-
ally rare” [11]. This is true in terms of the paucity of well
attested cases in the literature, but it has been suggested that
it may be more common than is generally supposed: in 2004
a continuous series of colonoscopies performed at Great
Ormond Street Hospital over a period of one year for any
indication included twelve cases of eosinophilic colitis in
children over the age of one year and five cases in infants:
eosinophil density was not specified [12]. Over a seven-year
period at the author’ tertiary referral centre a mean colonic
eosinophil density of >20/high-power field (HPF) was
reported in twelve children over the age of one year. This
represents just over 1% of colonoscopic biopsy series exam-
ined, though in some cases this degree of eosinophilia may
be a normal variation rather than a pathological process [13].
The principal difficultly in interpreting such findings is the
shortage of quantitative data regarding the normal colonic
eosinophil population.

4. Normal Eosinophil Numbers

Given the wide age range in reported cases of eosinophilic
colitis, ethical considerations make it unlikely that tissue
from normal controls will be obtained from an age-matched
population. In practise, most “normal” colonic samples are
gathered from symptomatic patients in whom no underlying
pathology can be detected. While this source of controls
is methodologically suboptimal, it does have the practical
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advantage that for histopathologists the requirement is usu-
ally to distinguish eosinophilic colitis from other pathologies
in symptomatic patients.

Consent for sampling the colon at autopsy for the pur-
poses of research can also be difficult to obtain, so the work
of Lowichik and Weinberg on colonic eosinophil density in
biopsies taken from paediatric autopsies provides especially
valuable data. Colonic samples from 39 children showed a
mean of 17 eosinophils per high-power field but the range
was wide (1-52/HPF) and 28% averaged more than 20/HPE
All the samples came from children who had died from
trauma and had no known history of gastrointestinal disease.
The study also demonstrated a gradient of eosinophil density
from proximal to distal, from a mean of 35/HPF in the
caecum to 10/HPF in the rectum [14]. A more detailed study
on endoscopic material was carried out by DeBrosse and
others, who also found a gradient of eosinophil density from
ascending colon to rectum (20/HPF and 8/HPE, resp.) and
a wide range (up to 50/HPF), comparable to the findings
of Lowichik and Weinberg [15]. Since the cases studied by
DeBrosse and colleagues were selected from a group initially
reported as histologically normal, they may, if anything,
underestimate eosinophil numbers in typical endoscopic
series. The proximal to distal gradient of eosinophil distribu-
tion has also been described by Gonsalves [16]. Geographic
variation in eosinophil density in the normal colon has also
been reported and there may also be variations in response to
seasonal antigenic changes and subclinical infections [17, 18].

5. Diagnostic Criteria

The simplest definition of eosinophilic colitis is one of symp-
tomatic raised colonic eosinophil density. Although trans-
mural eosinophilia has been described in resection speci-
mens, assessment of colonic eosinophils is usually made on
mucosal biopsies and to standardize the diagnosis of eosin-
ophilic colitis it will be necessary to set a limit above which
the diagnosis is made. As eosinophil density varies with site,
one could set a limit for each site or use a mean value
across the whole colon. Hitherto, neither method has been
applied consistently. For practical reasons eosinophil density
is usually estimated semiquantitatively, by counting the
number of eosinophils in three or more high-power micro-
scopic fields and calculating the mean. Drawbacks with this
approach are variability in field size according to the equip-
ment used (it is important if employing this method to state
the field size in mm?), selection of fields (eosinophils may
be more numerous near lymphoid follicles), and criteria for
including cells in the count. Eosinophils are readily identified
in haematoxylin- and-eosin-stained sections but some stud-
ies include all eosinophils seen and others only those where
the nucleus is visible.

The difficulty in reaching a consistent assessment of
eosinophilic density is further complicated by the lack of
an accepted figure above which eosinophil density is to be
regarded as abnormal [19]. A density of greater than 60
eosinophilic/10 HPF has been suggested [20, 21] though this
is below the mean levels found at autopsy in children without
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TaBLE 1: Eosinophil densities in normal colon and eosinophilic colitis.

Normal colonic eosinophil density

Authors

Overall range (mean) of eosinophils/HPF

Lowichik and Weinberg 1996 [14]
DeBrosse et al. 2006 [15]

1-52 (17)
1-50 (15)

Suggested minimum eosinophil density for diagnosis of eosinophilic colitis

Authors Eosinophils/HPF
Odze et al. 1993 [20] 6
Hwang et al. 2007 [21] 6
Lee and Kim 2010 [22] 30

known colonic disease [14]. Others have adopted 30/HPF
[22], a figure which, though corresponding with a histologi-
cally conspicuous eosinophilic infiltrate, would be expected
to include some normal cases: Lowichick and Weinberg
found a mean of 17 eosinophils/HPF (89/mm2) and observed
up to 52/HPF in individuals with no known gastrointesti-
nal disease, and DeBrosse and others found up to 50 eosino-
phils/HPF in apparently normal colons (Table 1). At present,
therefore, there are no accepted criteria for distinguishing
colonic eosinophil density at the upper range of normal from
a pathological increase diagnostic of primary eosinophilic
colitis.

In addition to counts of total eosinophil density, some
studies have assessed degranulation as an indicator of
eosinophil activation. It is possible to observe degranulation
in routinely stained sections and to grade it semiquantita-
tively; however, it is not known if the trauma of biopsy could
provoke degranulation of otherwise inactive eosinophils.
Degranulation appears to correlate with eosinophil density,
though not with symptoms [13]. Theoretically, eosinophil
degranulation may lead to lysosomal, oxidative, and cyto-
toxic damage and, in the long term, localized fibrosis [2],
though the latter has not been reported in the gastrointestinal
tract. In contrast to eosinophilic oesophagitis, where there are
macroscopically visible changes including linear furrows and
exudates, eosinophilic colitis is not associated with character-
istic endoscopic or histological architectural changes. Other
histological findings that might be seen in patients with raised
colonic eosinophil density are eosinophil microabscesses,
eosinophilic cryptitis, and eosinophils within the surface
epithelial compartment (Figure 1), though in our experience
the latter can be a normal finding.

In most suspected cases of eosinophilic colitis only
mucosal biopsies are available for assessment. It may be,
however, that eosinophilic infiltration of deeper layers of the
colon contributes to symptoms. In a study of small bowel
resections, eosinophilic enteritis was divided into mucosa-
predominant, muscularis propria predominant, and serosa-
predominant [23]. There are no such studies of colonic
resections, but eosinophilic ganglionitis in Meissner’s plexus
has been reported in three cases of pseudoobstruction of
the colon in children, leading to the suggestion that the
symptoms of eosinophilic infiltration of the colon may be due
to ganglionitis-induced dysmotility [24].
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FIGURE 1: A heavy colonic eosinophilic infiltrate of >100 eosino-
phils/HPF with eosinophilic cryptitis and microabscess formation.

6. Differential Diagnosis

In recent reviews, Alfadda and others suggested making the
diagnosis of eosinophilic colitis contingent on the presence
of a dense eosinophilic infiltrate in one or more segments of
the colon, without evidence of parasites or other underlying
disease [2, 11]. Before a diagnosis of primary or idiopathic
eosinophilic colitis can be made, many other potential causes
of an eosinophilic response need to be excluded.

Colonic eosinophilia has been described in association
with pinworms, roundworms, and whipworms [25-27] and
in dientamoebiasis [28]. Helminth larvae may not always be
seen in histological sections and so it is important for the
pathologist to be aware of the endoscopic findings and any
relevant history of travel. If parasitic aetiology is suspected,
stool examination or specific serology may be performed.

Drugs reported to cause colonic eosinophilia include
nonsteroidal anti-inflammatories [29], tacrolimus [30], car-
bamazrpine [31], rifampicin [32], sulphasalazine [33], and
naproxen [29]. Because of the rarity of eosinophilic colitis,
a causal link with specific drug therapy can be difficult to
establish; particular attention should be paid to the temporal
relationship between drug administration and symptoms,
and colonic eosinophilia should not be attributed to a drug
reaction without adequate clinicopathological correlation
[18].

Eosinophilic colitis has been linked with scleroderma
[34] but not systemic lupus erythematosus, though the latter



is associated with eosinophilic enteritis [67]. Eosinophilic
colitis is also well described after liver transplantation in
children [45]. Recently, two cases of “eosinophilic colitis”
in association with childhood autism have been reported
though eosinophil density was not quantified [68].

Since tissue eosinophils are increased in many chronic
inflammatory conditions, there is a potential for misdiag-
nosis of early or inactive inflammatory bowel disease as
eosinophilic colitis [69]. In contrast to quiescent inflamma-
tory bowel disease, the architecture of the colonic crypts
in eosinophilic colitis is normally preserved. In doubtful
cases with prominent eosinophils, especially if symptoms
worsen, rebiopsy after several months may be necessary
to exclude inflammatory bowel disease. One study has
described Crohn’s type colitis with a heavy eosinophilic infil-
trate as eosinophilic-Crohn overlap colitis [70]. Pensabene
and others found a higher overall colonic eosinophil density
in children with inflammatory bowel disease compared to
those with food allergies [71], which suggests that it may
not be possible reliably to diagnose eosinophilic colitis in the
presence of inflammatory bowel disease, especially Crohn’s
disease, where eosinophils are typically more numerous than
in ulcerative colitis [72]. Patients with eosinophilic colitis
occasionally show peripheral eosinophilia, and there is a sta-
tistically significant association between colonic eosinophil
density and elevated total serum IgE levels [13]. It has been
proposed that gut eosinophilic disorders are IgE-mediated
through the high-affinity receptor FcepsilonRI [73].

7. Association with Other Eosinophilic or
Allergic Conditions

Eosinophilic colitis has often been discussed in association
with eosinophilia elsewhere in the gut, and terms such as
“eosinophilic gastrointestinal disorder” (EGID) have been
employed to refer to any hypereosinophilic condition involv-
ing part of the oesophago-gastrointestinal tract [74]. How-
ever, evidence linking eosinophilic colitis with eosinophilic
infiltration elsewhere in the gut is lacking: a recent review
of EGID concluded that eosinophilic colitis has a different
pathophysiology and is probably best regarded as a separate
entity [75].

The most common eosinophilic disorder of the gut,
eosinophilic oesophagitis, appears not to be associated with
eosinophilia in the colon. No case of coincident eosinophilic
oesophagitis and eosinophilic colitis has been reported: in
my own institution, where there have been six reports of
eosinophilic colitis and 133 of eosinophilic oesophagitis in
the past ten years, no patient had both findings. Further-
more, while there has been a significant rise in the inci-
dence of eosinophilic oesophagitis in the past two decades,
eosinophilic colitis remains rare [76].

Since the small bowel is infrequently biopsied, data on
eosinophilic enteritis are relatively sparse; one study did show
an association between a high eosinophil density in the colon
and terminal ileal eosinophilia, but this could represent a
phenomenon akin to backwash ileitis in ulcerative colitis
[13]. Interestingly, just over half of patients with a diagnosis
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of eosinophilic colitis who contributed to a worldwide web-
based registry self-reported another type of EGID [77].
Though histopathological correlation of this claim is not
available, this potential link between eosinophilic colitis and
enteritis merits further investigation.

On the basis of similarities in pathogenesis, a potential
association between bronchial asthma and eosinophilic gas-
troenteritis has been mooted [78], but in practice eosinophilic
colitis has not been linked to a history of atopy. DeBrosse and
others looked at seventeen patients with a history of atopy
(asthma, allergic rhinitis, or eczema) and found no significant
difference in colonic eosinophil numbers compared with
nonatopic children [15].

The bimodal distribution of the incidence of eosinophilic
colitis by age, with peaks for neonates and young adults
[75], raises the question of whether the infantile form of
the condition is nosologically distinct. Some authors have
classified infantile colonic eosinophilia as a distinct entity
[79] under a variety of names, including allergic eosinophilic
proctocolitis and food protein-induced enterocolitis, most
using the latter term or a close variant of it [80]. Allergic
eosinophilic proctocolitis is an inflammatory reaction to a
foreign protein (either consumed directly or from the mater-
nal diet through breast milk), which occurs in unweaned
babies, generally under the age of three months and remits
after exclusion of the protein [81, 82]. In a few cases,
food protein-induced enterocolitis or proctocolitis has been
reported to lead to dehydration and shock [83]; more often,
however, symptoms are limited to mild diarrhoea and low-
grade rectal bleeding [84]. Allergy to cow milk is a common
aetiology in formula-fed infants, but dietary proteins from
soya, eggs, or pulses may be the culprits in breast-fed infants,
in whom food protein-induced enterocolitis is most often a
reaction to transferred maternal proteins [21]. After weaning,
infants who continue to ingest the allergen may go on to
develop food-specific IgE sensitivity [85]. Prognosis is very
good after the trigger food is identified [86].

8. Management

After dietary restriction in allergic eosinophilic proctocolitis
the number of eosinophils falls to within the normal range
within twelve months [87]. Elimination, oligoantigenic or
elemental diets also provide symptomatic relief and in time
the offending food may be reintroduced as most patients
acquire tolerance before five years of age [88]. In such cases
normalization of eosinophil density can provide conforma-
tion that the condition has resolved, but since eosinophil
numbers in the colon are variable (at least in older chil-
dren) it seems preferable to treat symptoms rather than
histopathological appearances. A recent case series of older
symptomatic children in whom colonic eosinophilia was
the principal pathological diagnosis showed no association
between eosinophil density and symptoms, history of atopy,
inflammatory markers, or clinical outcome. Furthermore,
follow-up demonstrated no correlation between changes in
the tissue eosinophil count and improvement of symptoms
[13].
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TaBLE 2: Eosinophilic colitis in the literature.

Author(s) Age in years (y) or months (m) Sex Eosinophil numbers

Melton et al. [35] 2m,4m,3y,53y,73y allM >20/HPF

Yamada et al. [36] 8 m, 2m, 3 m, 8 m, neonate 3M,2F No quantification

Basilious and Liem [37] 9V, 9y, 5y 2M, 1F Up to 60/HPF

Lee and Kim [22] 50y F >30/HPF

Durilova et al. [38] -12m 13M, 7F No quantification; no biopsies in
some cases

Piscaglia et al. [39] 46y M No quantification

Chen et al. [40] 53y M No quantification

Shim et al. [41] 83y F >100/HPF

Sussman et al. [42] 52y M “Multiple”

Ertugrul et al. [43] 46y F “Clusters”

Velchuru et al. [44] 48y F 80/HPF (colectomy)

11m,6m,5m,2y,7m,7m,
Lee et al. [45] 7m,8m, 10m, 18 m,9m, 1y, 4M,9F >15/HPF in rectum
7m,11m

Ohtsuka et al. [46] Infants 1M, 1F “Massive”

Lewis et al. [47] 78y F “Numerous”

Inamura et al. [48] 35y M “Numerous”

Kandaswamy et al. [49] 65y M No quantification

Saeed et al. [30] 3y,4y,8y allM “Raised”

Sierra Salinas et al. [50] Infants 8M,5F ;Iil(:;l;eieacsled” only 9 of 13 were

Yassin et al. [51] 35y M “Heavy”

Jiménez-Saenz et al. [52] 31y F >120/HPF

Da Silva et al. [53] Not specified Not specified

Amin et al. [54] 37y M “Many”

Karmacharya et al. [55] 45y M “Patchy eosinophilic infiltrate”

Suresh et al. [56] 38y M “Varying numbers”

Atkinson et al. [57] 33y F “Significant”

Inamura et al. [58] 28y M “Numerous”

Ashida et al. [59] 29y F Not quantified

Uchida et al. [60] 48y M “Remarkable”

Katsinelos et al. [61] 72y F “Intense”

Lee et al. [62] 43y F Not quantified

Persic et al. [63] 8y M “Mainly” eosinophils

Anveden-Herzberg et al. [64] Infants 5M,4F >50/HPF

Tajima and Katagiri [65] 44y M Not quantified

Lange et al. [32] 51y F Not quantified

Fraile et al. [66] 38y M Not quantified

Anttila and Valtonen [31] 57y M 34/HPF

Bridges et al. [29] 57y F Not quantified

Dunstone [4] 17y M “Considerable numbers”

In older children and adults, a spectrum of treat-
ments other than dietary restriction have been employed.
These include glucocorticoids, azathioprine, montelukast,
and ketotifen [2]. There is no consensus on treatment of
eosinophilic colitis after infancy as the condition seems

to follow a relapsing-remitting course and may, as in the
infantile form and some cases of eosinophilic oesophagitis,
be self-limiting. Treatment should be targeted at symptom
reduction since tissue eosinophilia appears to be a poor
indicator of disease severity.



FIGURE 2: Proximal colon showing 20-25 eosinophils/HPF within
the lamina propria. This is not a pathological finding.

9. Is Eosinophilic Colitis a Nosological Entity?

Having eliminated secondary causes of colonic eosinophilia
and the infantile food allergic disorders sometimes classified
separately, is there a residual primary form of eosinophilic
colitis? The increasing number of case reports of eosinophilic
colitis in the literature in English appears to lend support to
the emergence of a new entity, but in the majority of these
cases there was no clearly defined tissue diagnosis (Table 2).
Of thirty-four papers in English reporting “eosinophilic
colitis” since 1959, eosinophil density was quantified in
only seven (Figure 2). In these, the density considered to
indicate the diagnosis ranged from >20/HPF anywhere in
the colon [35] to >120/HPF [52]. The former figure lies
with the normal range, and in our experience this density of
eosinophils is not uncommon in the proximal colon. There
remain only seven cases in total of primary eosinophilic
colitis in the literature (four adults and three children) in
which measured eosinophil density was greater than 30/HPF
[22, 37, 41, 44]. Of these, one was drug related and one
was associated with caecal volvulus; the remaining five (two
adults and three children) were idiopathic. Other published
reports of “eosinophilic colitis” have included histological
examination of colonic biopsies but without quantification
of eosinophil density. In some of these cases a “massive” or
“heavy” eosinophilic infiltrate was described while in others
it was “patchy” with “varying” numbers of eosinophils [46,
51, 55, 56].

Colonic eosinophilia may be a significant finding in some
symptomatic individuals but there has been no consistency
regarding the cut-off point above which eosinophil density
should be regarded as increased, the region of colon to be
assessed, or the number of microscopic fields examined. In
view of the paucity of quantitative data, the large number
of conditions and drugs that have been associated with
secondary eosinophilia, the variability of symptoms, and
the lack of correlation between symptoms and eosinophil
density, eosinophilic colitis is best regarded as a nonspecific
reaction pattern rather than a nosological entity.

10. Conclusion

Colonic eosinophilia in adults and children over one year
of age may represent a nonspecific reaction to antigen
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exposure or underlying disease. The uncertainty over diag-
nosis emphasises the need for proper clinicopathological
correlation. In my own institution, all paediatric endoscopic
series are reviewed at clinicopathological meetings attended
by pathologists and clinicians. Mean eosinophil counts per
high-power field are given in the histopathology report in
cases where they form a conspicuous part of the infiltrate, but
the term “eosinophilic colitis” is not used.

While experience shows that a small proportion of
children and adults investigated for lower gastrointestinal
symptoms have a conspicuous eosinophilic infiltrate within
the lamina propria of the colon, in practice, eosinophil
density is rarely greater than the upper range that has been
observed in supposedly normal series, nor has any study
shown correlation between colonic eosinophil density and
symptoms, outcome, or other pathology.

Necessarily, all patients biopsied will be symptomatic, and
there may well be a clinical case to be made for treatment.
While reduction in eosinophil density in subsequent biopsies
might be expected to indicate response to treatment, it is
important to remember that this has yet to be demonstrated,
and the aim of treatment should be to alleviate symptoms
rather than to normalize the patient’s histology.
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