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Topics that will be addressed

» The different histological features of eosinophilic
oesophagitis and their application in the diagnostic
setting

» Pros and cons of scoring systems and potential for future
developments in the field



Review

Breaking down the complex pathophysiology of eosinophilic

esophagitis
Brynne Underwood, MD; Ty D. Troutman, PhD; Justin T. Schwartz, MD, PhD
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EoE is an adaptive allergen-induced immune T-cell-
mediated type-2 inflammatory disease characterized
by prominent eosinophilic infiltration, epithelial
barrier defects, and tissue remodeling/fibrosis leading
to progressive oesophageal dysfunction.

Dysregulated epithelial and immune cell responses are
central to disease pathogenesis and generate a feed-
forward cycle leading to (self-sustained) chronic
inflammation.

IL-4, IL-5 and IL13 represent the major drivers of the
inflammatory process, in which Eotaxin-3 (encoded by
the CCL26 gene, released from eosinophils and
epithelial cells) is centrally involved in eosinophil
recruitment and activation/degranulation.

Figure 2. EoE pathophysiology model, Exoeenous allergens trigeer epithelial-derived cytokine TSUP and IL-33 production, the later throwgh activating the inraceliular allergen
sensor RIPK -caspase-8 ripoptosome. An impained mucosal bartier from dysregulated endogenous proteases and an abnormal epithelium allow ranslocation of food antigens o
the dendritic ¢elis, which process and present them to the CD4+ T cells. TSLP and 1L-33 influence the dendritic cells to mature Ty2-bidsed effector T cells and stimulate [LC2s; both

populations secrete cytokines |L-4, IL-5, and IL-13, which recruit and activate mast cells, eosinophils, and basophils. Mast cells and eosinophils propagate allergic inflammation
through cytekine and inflammatory mediator production [eg, PGD, leukoirienes, granule enzymes ), leading to immune cell activation and epithelial changes that urther impair
marrier funcrion. A feed-forward cycle develops, causing chronic inflammartion that stimulaces tissue remodeling ffibrosis through the cytokine TGF-B, epithelial-mesenchymal tran-
sichon, and pro- and anei-fibrotic mediator {TSPAN-12, TSP1 ) modulation, Creared with BioRender.com. EcE, epsinophilic esophagitis; I, intecfeukin; ILC2, type 2 innate lymphoid

cell; PGDZ, prostaglandin D2; TGF-f, transforming growth factor beta: Tu2, T helper 2 cells; TSLP. thymic stromal lvmphopoietin.

Underwood et al. Ann Allergy Asthma Immunol 2023
Ogulur et al. Cell Mol Immunol 2025
Dellon et al. Am J Gastroenterol 2025



EOSINOPHILIC ESOPHAGITIS
Epidemiology and Natural History of Eosinophilic Esophagitis ()
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NORMAL ' T = nb:> » The diagnosis of eosinophilic oesophagitis
is based on the following three
requirements

» Symptoms of oesophageal dysfunction

» Histological proof of oesophageal
eosinophilia

» Exclusion of other diseases that may be
associated with oesophageal eosinophilia

(in particular GERD)
Inflammatory > Histology
phenotype — » Peak eosinophil count >15/HPF (>60/mm?)
fibrostenotic » Additional features: degranulation
hen (“eosinophilic dust”), surface layering
phenotype (plus/minus exudate), aggregates (5-10

EOS) and abscesses (>10 EQOS), basal layer
hyperplasia, dilatation of intercellular
NiadicalfDist Therspy Esophiageal dilation spaces (“spongiosis”), eosinophils within

I I (fibrotic) stroma

Lucendo et al. UEG Journal 2017; Dellon & Hirano. Gastroenterology 2018



EOSINOPHILIC ESOPHAGITIS
Epidemiology and Natural History of Eosinophilic Esophagitis

CroasMudh.
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Dellon & Hirano. Gastroenterology 2018; Cheng et al. Am J Physiol Gastrointest Liver Physiol 2012



Eosinophilic oesophagitis
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» Histology

» Peak eosinophil count >15/HPF (>60/mm?2)

» Additional features: degranulation
(“eosinophilic dust”), surface layering
(plus/minus exudate), aggregates (5-10
EOS) and abscesses (>10 EQOS), basal layer
hyperplasia, dilatation of intercellular
spaces (“spongiosis”), eosinophils within
(fibrotic) stroma

ENGIP Case of the Month 1/2013



Distribution and variability of esophageal
eosinophilia in patients undergoing upper

endoscopy

Evan S Dellon'?, Olga Speck?, Kimberly Woodward?®, Shannon Covey?, Spencer Rusin®,

Nicholas | Shaheen®* and John T Woosley?

Table 1 Characteristics of the study population

Table 2 Histologic features analyzad by patient, by biopsy, and by high-power field
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University of Graz

Total pepalation

In=213]
Age (mean +5.0l.) 49.2 +15.4
Male [, ) 102 [48]
White (n, %) 173 81}
Svmploms/upper r.lmff}::r.'r';py fndication fn, %]
Dysphagia 163 (77]
Hearthurn a0 [14]
Abhdominal pain 23 (11}
Mausea/vomiting 6 (3]
Upper endoscopy findings (n, %)
Norral 37 [17)
Rings 74 [35]
Stricture 47 [22]
Marrowing 27 [13]
Furrows 61 (29]
Crépe-paper 4 (2]
White plaguesfexudates 35 (16
Decreased vascularity 17 (8)
Erosive esophagitis 34 (16)
Schatzki's ring 17 (8]
Hiatal hernia 58 (27)
Dilation performed 638 (32)
Praton pump inhibitor use at the time of 168 (79)
endoscopy (%)
Dingnases (n, %)
Eosinophilic esophagitis 41 (19)
Proton pump [nhibitor-responsive 24 (11)
esophageal sosinophilia
Contral 148 [70)]

Per palient (n=213)

Per biopsy (n=923)

Per hpf (n=4588)

= 15 eos/hpf (1, %) 48 (23)
Max eosinophil count (mean sos/hpl £ s.d., rangs) 246 1 64.9 [0—466)

Max eosinophil count (median eos/hpf, IQR] 1.5 (0-14)
Degranulation (4, 9] 71 (33)
Microabscess (n, %) 27 (13)
Basal laver evaluable (1, %) 212 (99]
Basal hyperplasia (n, %) 48 (23}
25-50% high 25 (12)
50-75% high 23 (11]
Spongiosis (n, %) G0 (28)
Subepithelial stroma present (o, %) 81 (38)
Lamina prop fibrosis (1, %) 16 [#]
Mucosal distribution (n, %)° =
Basal
Superficial
Diffuse
Biopsy distribution (n, %)* -
Palchy
Diffuse

165 [18)
13.2 £40.6 (D—466)
0 (0-6.2)
218 (24)
60 (7)
876 (95)
102 (12)
55 (A)
47 (5)
153 (17}
151 [16)
26 1(3)

39 (14)
50 [19)
181 (67)

216 [67)
109 (33)

449 (10)
6.6£25.9 (0-466)
0 (0—1.4)

B4G [14]

136 (3)

gL

“Percentages are caloulated for those biopsies where there are eosinophils present and the distribution of eosinophils can be assessad.

» This study aimed to determine the distribution of oesophageal eosinophilia and the utility of
histologic cut-points for eosinophilic oesophagitis diagnosis in subjects undergoing endoscopy.
Incident cases of eosinophilic oesophagitis were diagnosed per consensus guidelines.

» There were 213 patients, yielding 923 oesophageal biopsies with 4588 HPFs. Overall, 48
patients (23%), 165 biopsy fragments (18%), and 449 HPFs (10%) had =15 EOS/HPF; most

subjects had no or low levels of eosinophils.

Dellon et al. Mod Pathol 2015



Distribution and variability of esophageal

eosinophilia in patients undergoing upper

endoscopy

Evan S Dellon'?, Olga Speck?, Kimberly Woodward?®, Shannon Covey?, Spencer Rusin®,

Nicholas | Shaheen®* and John T Woosley?

Tahle 3 Histalogic features of easinophilic esophagitis cases siratified by esophageal level and analyzed by hiopsy and by high-power

field
Per-biopsy Per-hpf
analysis (n=189] analysis (n=432)
Distal Mird Proximoal Distel Mid Proximal
[n=73) m=40) =74} in=370) m=198) (n =364}
=15 eos/hpf (n, %) 53 (75) 24 (60) 42 (57) 144 (39) 65 (33) 123 (34)
Maw msinnphil count (mean eos/ 48.8+73.3 56891934 44.9 £ 65.5 26,8 £53.6 2651544 228+£429
hpf+s.d.)
Max eosinophil count 24.1 18.5 21.1 B.7 4.1 6.7
(median sos/hpf, IQR) (9.0-58.2)  (4.5-70.8) (4.7-57.2) (2.5-26) (0-23) (0-26)
Degranulation (1, %) 57 [76) 28 (70) 49 (66) 104 (52) A7 (44) 153 (42)
Microabscess (o, %) 21 (28) 12 (30) 25 (32) 48 (13) 24 (12) 37 (16)
Basal laver evaluable (n, %) 72 [96) 39 [(94) 70 [95) — —_ —_
Basal hvperplasia (n, %) — — —
25-50% high 12 (22) 7 (22) 9 (16)
50-75% high 13 (24) 8 (25) 12 (21)
Spongiosis (n, %) 43 (R7) 20 (51) 33 (45) - — —
Table 4 Operating charactaristics of the sosinophil counts and histologic featurss for diagnosis of eosinophilic esophagitis
Lamina
=15 nasthpf  =10eosthpf =20 cosfhpf  Degranulation  Microabscesses  propria fibrosis
Sensitivity 100 100 a0 43 hb 27
Specificity il By a7 H1 a8 a7
Positive pradictive value #5 35 a6 54 H9 (it}
Megative predictive valus 100 100 g8 [4F:] 91 A5

*0 the spven patients who had z 15 eos/hpf not attributable to aither sosinophilic esophagitis or proton pump inhibitor-responsive esophageal
eosinophilia, reflux was the ranse in six, and esophageal dvsmaotility leading to stasis esophagitis was the cause in one

Proportion of biopsies - EoEcases

o

Proportion of hpfs ~ EoE cases
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Dellon et al. Mod Pathol 2015



ANNALS OF THE NEW YORK ACADEMY OF SCIENCES

Special |ssue: Global Perspectives and Novel Technologies for Esophageal Diseases

Commentary
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Inflammatory conditions of the esophagus: an update
Mikhail Lisovsky

Department of Pathology, Dartmouth-Hitchoock Medical Center and Geisel Medical School at Dartmouth, Lebanon, MNew
Hampshire

Table 1. Histologic features of eosinophilic esophagitis and reflux esophagitis’

Eosinophilic esophagitis
>15 eosinophils/HPF Very frequent
Distribution of Equally involves proximal, mid-, and
eosinophils distal esophagus
Eosinophil Frequent
microabscesses
Surface layering of Frequent
eosinophils
Eosinophil degranulation Frequent Uncommon
Marked basal cell Frequent Uncommon
hyperplasia (=50%)
Balooned epithelial cells Not a feature Characteristic feature, when present

“Adapted from Yantiss.'”

Lisovsky et al. Ann NY Acad Sci 2020



ANNALS OF THE NEW YORK ACADEMY OF SCIENCES

Special |ssue: Global Perspectives and Novel Technologies for Esophageal Diseases

Commentary

Inflammatory conditions of the esophagus: an update

Mikhail Lisovsky

Department of Pathology, Dartmouth-Hitchoock Medical Center and Geisel Medical School at Dartmouth, Lebanon, MNew
Hampshire

Table 1. Histologic features of eosinophilic esophagitis and reflux esophagitis’

Eosinophilic esophagitis

>15 eosinophils/HPF Very frequent
Distribution of Equally involves proximal, mid-, and
eosinophils distal esophagus
Eosinophil Frequent
microabscesses
Surface layering of Frequent
eosinophils
Eosinophil degranulation Frequent
Marked basal cell Frequent
hyperplasia (=50%)
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Uncommon

Uncommon

Balooned ey

The likelihood of EE rather than GERD increases as the number of eosinophils [ Present

“ Adapted fr increases; and: neutrophils and erosion/ulceration are uncommon in EoE

Lisovsky et al. Ann NY Acad Sci 2020



Gastroenterology 2018;155:1022-1033

CLINICAL—ALIMENTARY TRACT

Updated International Consensus Diagnostic Criteria for
Eosinophilic Esophagitis: Proceedings of the AGREE Conference

o
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Table 2.EoE Diagnostic Criteria
Table 3.Conditions Associated With Esophageal Eosinophilia

. Symptcms of esophageal dysfunction

. Concomitant atopic conditions should increase suspicion for C « Eosinophilic esophagitis
EDE SO f tos. o o « Eosinophilic gastritis, gastroenteritis, or colitis with esophageal
o Endoscopic findings of rings, furrows, exudates, edema, stric- involvement
ture, narrowing, and crepe paper mucosa should increase e GERD
sl ;L;T;‘:; :”rﬁ'f]“iymmg} xcasamiinsmsiBicosy « Achalasia and other disorders of esophageal dysmotility
= » Hypereosinophilic syndrom
Eosinophilic infiltration should be isolated to the esophagus. i Gyp:r s 3‘ pril ‘t};’-.n hEa el er,
e Assessment of non-EoE disorders that cause or potentially w0t " o w'_ P el
contribute to esophageal eosinophilia ' Infectmn_s (furugal, """Fan
o Connective tissue disorders
« Hypermobility syndromes
o Autoimmune disorders and vasculitides
Clinical presentation suggestive of EoE + Dermatologic conditions with esophageal involvement (ie,
pemphigus)
EGD with biopsy Drug hypersensitivity reactions
Y Pill esophagitis

|Esophageal eosinophilia > 15 eos/hpf (~60 eos/mm)| Graft vs host disease

Evaluate for non-EoE disorders that Mendelian disorders (Marfan syndrome type I, hyper-IgE
g:gSﬁ :reg?t::;;?‘l‘l’y ﬁiclair;tribute to syndrome, PTEN hamartoma tumor syndrome, Netherton
y e g syndrome, severe atopy metabolic wasting syndrome)

Figure 1. Updated EoE diagnostic algorithm.

Lucendo et al. UEG Journal 2017; Dellon et al. Gastroenterology 2018



Eosinophilic oesophagitis is a patchy disease




Endoscopic appearance and location dictate diagnostic yield of
biopsies in eosinophilic oesophagitis

I, Salek®, F CIaytnnT, L. Winson®, H. Saffari*, L F. Pease llI*H4 K. Boyntan®, J. Fang*, K. Cox® & K. A. Petarson”
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fa) 2 - Variability of ececinophils in EoE Nomal t
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¢ 5] 0 20 40 60 80
< Range of sosinephils'HPF
D 4
Distal asophagus Froximal esophagus Figure 6 | Eosinophil peak counts as seen within areas
of specific endoscopic changes. Furrows and plagues
) e T seen on exam reflect higher average eosinophil
Eosinophils numbers than lines or a normal-appearing cesophagus.
80 + Eosinophils amova analysis confirmed that counts varied
70 significantly according to the oesophageal
B0 " manifestations seen on endoscopy (P < 0.001),
50 5 i " . Individual comparisons to normal-appearing tissue
401-+3-% ' 5.5 .° revealed significant differences in ecsinophil counts in
30 ! F_ . ¢ $ s ‘ plagues/furrows, plaques alone, furrows alone
201-¢ ! i y 23 T, 3 (¥ < 0.0001 for all) with a trend for significance with
L R ET -;i ‘i i i*l x lines (P < 0.04).
: 0 5 10 15 20

Centimeters proximal to EGJ

Endoscopy can be normal in 10-
Figure 5 | (a) Eosinophil peak counts {with s.d.} as o .
averaged over distal 10 cm of the oesophagus vs. those 20/) Of Cases, need for blopsy

taken proximally. Distal biopsies reported greater (”m-lcroscop-lc Oesophag]tls“)
numbers of eosinophils in EaE. (b) Scatter plots

demanstrating the increased density of eosinophils in
the distal oesophagus.

Salek et al. Aliment Pharmacol Ther 2015



The Optimal Number of Biopsy Fragments to Establish
a Morphologic Diagnosis of Eosinophilic Esophagitis

Medical

Jennifer A. Nielsen, BAY, Donna J. Lager, MD2, Matthew Lewin, MD2, Gabriel Rendon, MD? and Cary A. Roberts, MD? ! -
University of Graz

25 1.2 4
W Mid

B Distal
20 -

Mumber of patients in cohort

Calculated sensitivities

1 2 3 4 5 & 7 8 g 10 =10
Biopsies per sile

» There was no significant difference between the mean
number of EOS/HPF from the mid (26) and lower (25) 1 2 8408 ® 7 8' 10 W ¥ W W B
oesophagus The probability of one, four, five, and six PRNROEY GG OIS
biopsy fragments containing >15 EOS/HPF was 0.63,

0.98, 0.99, and >0.99, respectively.
Figure 3. The calculated sensitivities of the number of biopsies taken from

» We recommend that between 4 and 6 biopsies be taken the mid esophagus at diagnostic thresholds of >15, >20, >25, and >30
from oesophagus to rule out EoE in cohorts with number of eosinophils per high power field (ECQS/HPF).
unknown PPI trial therapy status.

B Pieces with = 15/HPF [ Pieces with > 25/HPF
B Pieces with = 20/HPF [ Pieces with = 30/HPF

Nielsen et al. Am J Gastroenterol 2014



Presentation of a case: oesophageal biopsies
from a 26 year-old male
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It is the peak count that
matters (obtained from at
least six biopsy specimens!)
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Guidelines on eosinophilic esophagitis: o ok it
sagepubcoiied|ournalsPermisinns nay

evidence-based statements and HOb R AT ROG RIS

|aurnals sagepubcomibamelasg

recommendations for diagnosis and $SAGE
management in children and adults
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Alfredo | Lucendo’?, Javier Molina-Infante®*, Angel Arias™*,

Ulrike von Arnim®, Albert | Bredenoord®, Christian Bussmann’,

Jorge Amil Dias®, Mogens Bove®, Jesis Gonzalez-Cervera™®, Helen Larsson’,
Stephan Miehlke'', Alexandra Papadopoulou®’, Joaquin Rodriguez-Sanchez*, Level of SIfengih of
Alberto RﬂUE"im. ]l.lkkﬂ RUI‘I“.GiI’IEI‘Iﬁ. Cecilio Sﬂl'ltﬂl'ldl!l';!'“. Statements Euidenr_e recﬁmmendatign
Alain M Schoepfer'’, Martin A Storr*, Ingrid Terreehorst'?,
Alex Straumann® and Stephen E Attwood™

Al least six biopsies should be taken from different Moderate Strongly in favor
locations, focusing on areas with endoscopic
mucosal abnormalities.

The accepted threshold for eosinophil density for Moderate Strongly in favor
the diagnosis of EoE is 15 eosinophils per high

i . andard size of ~0.3mm?) in
What is the current definition of EoE?. Statement 1: EOE | o, taken as the peak concen-

represents a chronic, local immune-mediated esopha- fpecimens examined.
geal disease, characterized clinically by symptoms [ staining is sufficient for histo- Low Weakly against
related to esophageal dysfunction and histologically [t of EoE in routine dlinical
by ?oslnopllll—pledommcml ‘111ﬂ¢1111n1.:111011. Ol:hel SYS- | nophil count, additional histo- T Weskiy T favr
temic and local causes of esophageal eosinophilia | may include eosinophil micro-
should be excluded. Clinical manifestations or patho- pl zone hyperplasia, dilated
logic data should not be interpreted in isolation. aces, eosinophil surface |ayering,
o _ ation, and lamina propria
LE: NA: Agreement: 100%,. votes: strongly agree
(100%).

Lucendo et al. UEG Journal 2017



(cue
ACG Clinical Guideline: Diagnosis and Management of

Eosinophilic Esophagitis

Medical
Evan S. Dellon, MD, MPH, FACG!, Amanda B. Muir, MD=34, David A. Katzka, MD, FACG®, Shailja C. Shah, MD, MPH=7, University of Graz
Bryan . Saver, MD, Mac, FACG®, Seema 5. Aceves, MO, PhDA'®, Glenn T. Furuta, MDY=, Nirmala Gonsahlves, MD, FACG™* and

Ikun Hirana, MO, FACG>*1

Modification anc awaidarce |"INFACT™] bebanion
Feuding dysferction

1. We recommend that EcE is diagnased based on the presence of ‘ Clinical presentation
symptoms of esophageal dysfunction and at least 15 eosinophils suggestive of Eof
per high-power field (eos/hpf) on esophageal biopsy, after
evaluating for non-EoE disorders that cause or potentially p—
contribute to esophageal eosinophilia (quality of evidence: low; EEOuNhBia Ry { R b B it mavp gk gt g B
strength of recommendation: strong).

Cormilant sl zurditions
Famiby histery of EoE /TG0

4[ Svrepteens of siaphageal thehincsion

Esophagealbiopsy with |

*15 eos/hpf
3. We recommend obtaining at least 6 esophageal biopsies from at
least 2 esophageal levels (e g., proximal/mid and distal), largeting SERC, il esuphaglts, crug Pypersenskisy
Eok endoscopic findings, if possible, to assess for histologic Evaluatethe differential diagnosie | FeCRR iRt ilm | ot
b . - Tists i of ESODhBEE‘-ﬂI easinonhlila dlw&!.fhlluﬁlﬂhlfhﬂ.{ Formective
features consistent with EoE (guality of evidence: low; strength of A ——— ————

recamnmendation: strong).

| Diagnosis of EoE

S Me Foinen L sl ofe R e o » More detail than a histological diagnosis “>15 EOS/HPF” (>60
esaphageal biopsies from every endoscopy performed for EoE . .
(quality of evidence: low; strength of recommendation: strong). EOS/mm2) is needed for subsequent patient management
(monitoring), with <15 EOS/HPF being a “reasonable goal” for most
17. We recommend evaluating response to treatment of EoE with patlents (mdlcatmg remission under treatment)
f tormati d end ' d histolog . . .
ottt » Beyond eosinophils other inflammatory cells are seen (T cells of
recommendation: strong). several subtypes, mast cells, basophils etc) as well as changes of

squamous epithelium and stroma
Dellon et al. Am J Gastroenterol 2025



Atypical (variant) forms of EoE: fact or
fiction?
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ORIGINAL ARTICLE L WILEY

Food Allergy and Gastrointestinal Disease

Characterization of eosinophilic esophagitis variants by clinical,
histological, and molecular analyses: A cross-sectional
multi-center study
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» Patients (n=69) with symptoms of

(" Study population { Histological subtypes identified ) :
: : ' [ b sclin sl R oesophageal dysfunction, but peak
. eosinophil counts <15/HPF in
2 QW Q; Non-specific oesophageal biopsies with GERD
" v, N esophagitis
ég: EoE-like (27.5%) excluded
hagiti : :
EoE-related < 15 Eos/HPF es&g.;e%) ° » Three histological subtypes:
symptoms Lymphocytic
N=69 “&%h;i/li)ﬁs » EoE-like oesophagitis (36/69; 52%)
A Hierarchical clusteringj » Lymphocytic oesophagitis (14/69; 20%)
' = ' » Non-specific oesophagitis (19/69; 28%)
Epithelial homeostasis CD3+ T cells » Hierarchical sample clustering of RNA
B (R Coniral sequencing data confirmed the
% " presence of an EoE-like (characterized
s § by Eotaxin-3 expression), non-specific,
673 % == 2 ‘ and lymphocytic variant clusters
-l s =~ - control (characterized by CD3 cells and TSLP
— y .

> RNAseq ) expression)
O —

Greuter et al. Allergy 2022



Eosinophilic Esophagitis beyond Eosinophils - an
Emerging Phenomenon Overlapping with
Eosinophilic Esophagitis: Collegium Internationale
Allergologicum (CIA) Update 2023

Medical
University of Graz

Vanessa Sofia Salvador Nunes?® Alex Straumann®  Luis Salvador Nunes<

Alain M. Schoepfer® Thomas Greuter™ <

Table 1. Histological definitions of EoE variants

EoE variant Histological definition

EoE-like esophagitis  Presence of 0-59 eos/mm? (<15 eos/hpf), but typical histological EoE features, particularly dilated
intercellular spaces and basal zone hyperplasia [30]

Lymphocytic Typical pattern with high number of intraepithelial lymphocytes (=30 per hpf), gathered mainly in

esophagitis peripapillary fields, peripapillary spongiosis (dilated intercellular spaces) and absence of intraepithelial
granulocytes [79]

Non-specific Histological infiltration of lymphocytes or neutrophils not fulfilling the numerical and distributional criteria

esophagitis of lymphocytic esophagitis [60]

» Anovel entity clinically resembling EoE but without eosinophilic infiltration in the oesophagus, so-called “EoE-like
disease”, has been described in 2016 in five patients from four EoE families (clinically resembling EoE but not
fulfilling the histological criteria).

» EoE is a Th2- mediated disease with many more disease features than eosinophilic infiltration. In fact, EoE might be
only the tip of the iceberg (and the most extreme phenotype) with several variant forms, at least three, lying on a
disease spectrum.

» Progression to conventional EoE has been observed in some cases.
Salvador Nunes et al. Int Arch Allergy Immunol 2023



Inflammatory Disease of the Esophagus IDE or Inflammatory Dysphagia Syndrome IDS

EoE-like
disease

Non-
specific
esophagitis

Lymphocytic
esophagitis

EoE variants

Medical
University of Graz

Salvador Nunes et al. Int Arch Allergy Immunol 2023



Lymphocytic oesophagitis, eosinophilic oesophagitis
and compound lymphocytic—eosinophilic
oesophagitis I: histological and
immunohistochemical findings

C A Rubio,” T Ichiya,” P T Schmidt’

Medical
University of Graz

» Oesophageal biopsies from 311
patients were stained with H&E and
with CD3

» Four histological-immunohistochemical
oesophagitis phenotypes were
recorded:

» Lymphocytic oesophagitis (LyE,
>40 CD3+ lymphocytes/HPF)

» Eosinophilic oesophagitis (EoE, =15
eosinophils/HPF in H&E stain)

» Lymphocytic infiltration (<39
CD3+/HPF)

» Compound lymphocytic
oesophagitis-eosinophilic
oesophagitis (Co LyE-EoE)

- -. L “.‘ -4
LT | e ene™
P R

- S
R

-~ .

I Compound lymphocytic cesophagitis-eosinophilic cesophagitis

-~

Rubio et al. J Clin Pathol 2017



Lymphocytic oesophagitis, eosinophilic oesophagitis
and compound lymphocytic—eosinophilic
oesophagitis I: histological and
immunohistochemical findings

C A Rubio,” T Ichiya,” P T Schmidt’

» Oesophageal biopsies from 311
patients were stained with H&E and
with CD3

» Four histological-immunohistochemical
oesophagitis phenotypes were
recorded:

>

Lymphocytic oesophagitis (LyE,
>40 CD3+ lymphocytes/HPF)
Eosinophilic oesophagitis (EoE, >15
eosinophils/HPF in H&E stain)
Lymphocytic infiltration (<39
CD3+/HPF)

Compound lymphocytic
oesophagitis-eosinophilic
oesophagitis (Co LyE-EoE)

Original article

Table 2 H&E-CD3 oesophagitis phenotypes at index biopsy a@»—up biopsy in 87 patients

Medical
University of Graz

Index biopsies Normal Lym inf LyE EoE Co LyE/EoE Total
Ly inf 5 15431 (48.4%) 9 Fi 3
LyE 3 4 12/24 (50.0%) 2 3 24
EoE 4 n 1 B2 (27.3%) 22
Co LyEEoE 1 4 1 4110 (40.0%) 10
Total 13 34 3 10 7 a7

Co LyE/EoE, compound lymphooytic oesophagitisfeosinophilic cesophagitis; Fof, eminophilic oesophagitis (=15HPF) with lymphacytic infiltration; LyE, ymphocytic oesophagitis (=40
HPF} with or without eosinophilic infiltration; Lym inf, lymphooytic infiltration (<39/HPR wath or without eosinophilic infiltration {<14/HPF).

Table 3 H&E-CD3oesophagitis phenotypes at index biopsy and @M—up biopsy in 61 patients

Second follow-up biopsy
Index biopsies MNormal Lym Inf LyE EcE-lym inf Co LyE/EcE Total
Lym inf 2 12132 (37.5%) g i 3
Eim A persistent oesophagitis phenotype fos a'ji o 13
Tota was found in 42.5% (37/87) in the first 6 6
] follow-up biopsy and in 34.4% (21/61) [ v et ossprasks (40

in the second follow-up biopsy

Rubio et al. J Clin Pathol 2017



Please don’t forget, the most common cause of lymphocyte-
rich inflammation in the oesophagus is Candida

Medical
University of Graz

Candida esophagitis, % Reflux esophagitis, % P-value

(n =88 (n=1064)
Basal hyperplasia 73 95 007
Elongated papillac 52 81 D003
Intraepithelial neuwtophils
we ) . v 12 < (001
—— ‘ 14 <0001
8 0342
19 (12/64) <001
17 (2/12) 0l
83 (10/12) 0011
17 (2/12) 005
2 <001
0 < (001
0 <0001
2 < (1
Intraepithelial euéin.uphih; .
il i First step in diagnosis o
Multiple 14 oesophagitis: rule out Candida infection
Erosionfulcer 0 :
cytology > histolo
( y gy gy) Martin et al. Mod Pathol 2018




Do we need a histological scoring system for
EoE diagnosis?




Newly developed and validated eosinophilic esophagitis histology scoring

system and evidence that it outperforms peak eosinophil count for disease
diagnosis and monitoring

Medical

M. H. Collins," L. J. Martin,” E. S. Alexander.** J. Todd Boyd.' R. Sheridan,! H. He,> S. Pentiuk.* University of Graz

P. E. Putnam.* J. P. Abonia,* V. A. Mukkada,* J. P. Franciosi,* M. E. Rothenberg®

» A histology scoring system (HSS) for (A) ” (B) T
biopsies from suspected EOE Pl 2] =mue= 2]
patients that evaluates eight w w ]
features: eosinophil density (El), c o ) il
basal zone hyperplasia (BZH), g 40 | g 401 &
eosinophil abscesses (EA), i%- 20 | %- 20 -
eosinophil surface layering (SL), L pd 58 0 Rl L g WD
dilated intercellular spaces (DIS),
surface epithelial alteration (SEA), Drotinal (BQE) bioputos (B o P C0.05 S5 2 0.0001 (Benimont ml e teaiog theessaid), T bem) b Sl ane

dyskeratotic epithelial cells (DEC),
and lamina propria fibrosis (LPF).

Collins et al. Dis Esophagus 2017; Hiremath et al. Clin Gastroenterol Hepatol 2023



Newly developed and validated eosinophilic esophagitis histology scoring

system and evidence that it outperforms peak eosinophil count for disease
diagnosis and monitoring

Medical

M. H. Collins," L. J. Martin,” E. S. Alexander.*® J. Todd Boyd.' R. Sheridan.! H. He,> S. Pentiuk.* University of Graz

P E. Putnam.? J. P. Abonia,® V. A. Mukkada,* J. P. Franciosi,* M. E. Rothenberg®

» A histology scoring system (HSS) for (A) & (8) 2
. . 100 - r = 1007 ¥ .1
biopsies from suspected EOE £ = Tromed =
. . 80 - B0 -
patients that evaluates eight E E
features: eosinophil density (El), e ) s
basal zone hyperplasia (BZH), g 40 g 40 1
eosinophil abscesses (EA), g 20 | E’ 20 1
eosinophil surface layering (SL), L ol %&- S0 P 97 R T O
. . 3 & g &
dilated intercellular spaces (DIS),
. . . Fig.2 EoEHSS feature frequency. Fregquency of histologic abnormalities i untreated (black bars) and treated (gray bars) in distal (A) and
surface epithelial alteration (SEA), el CRE) bt (B OB i 0E e S (b e b e ey g ancimatatt )in distal (A)
dyskeratotic epithelial cells (DEC),
R . : L
and lamina propria fibrosis (LPF) This system has been validated in pediatric and

. adult EoE patients and has excellent
> Severity (grade) and extent (stage) interobserver and intraobserver reliability. It also

of abnormalities were scored using performs better than PEC alone in assessing
a 4-point scale (0 normal; 3 treatment response.”
maximum change).

Collins et al. Dis Esophagus 2017; Hiremath et al. Clin Gastroenterol Hepatol 2023



Tablel Eo EHE-ind PEC

Distal Proximal
Untreated Treated rF Untreated Treated r
Mgdical_

El 3(2-3) 2 (1-3) 0.0035 3(2-3) 1(0-2) 0.0002 University of Graz
BZH 2(1-3) 1 (0-2) 0.024 2 (1-3) 0(0-1) =0.0001
DIS 3 (3-3) 2 (0-3) 0.0051 3 (3-3) 2 (0-3) 0.0002
LPF 2 (2-3) 2(0-2.5) 0.20 2 (0.75-2.25) 1 (0-2) (.26
EA 0 (0-1) 0 (0-0) 0.14 0 (0-1) (00} —
SL 0(0-2) 0 (0-0) 0.012 0(0-1) 0 {0-0) The EoEHSS discriminates
SEA 0 (0-0.75) 0 (0-0.75) 0.90 0 (0-0.25) 0 (0-0)
DEC 0 (0-0) 0 (0-0) 0.19 0 (0-0) 0 (0-0) treated from untreated
Non-PEC feature mean 0.47 (0.28-0.57) 0.29 (0.08-0.47) 0.0062 0.44 (0.28-0.51) 0.14 {0.05-0.38) )
PEC 131.5 (24.3-175) 26 (3-973) 0.008 69 (30.3-113.8) 3 (D-44) patients, uses features

commonly found in such
biopsies, and is utilizable

Table2 EoEHSSGlage scoresd by pathologists after
minimal training.

“Mediun (IQR). Groups were compared using Wilcoxon rank sum analyses.

Distal Proximal

Lintreated Treated P Untreated Treated These data prOV]de
El 25(1-3) 1 {0-2) (.(H349 2{1-3) 0(0-2) rat]onales and a methOd to
BZH 23(2-3) 1(0-3) 0.0070 3(1-3) 0(0-2) eva[uate Oesophageal
S 3(3-3) 1.5 {0-3) (.00Gg2 2.5(2-3) 1 {0-3)
LPF 3(2.5-3) 3(0-3) 0.12 3(0.75-3) 2.5(0-3) biopsies for features in
EA D(0-1) 0 (0-M 0.18 001} 0 (0-0) ..
SL 0(0-1) 0 (0-0) 0.011 0 (0-1) 0 (0-0) addition to PEC.
BEA 0 (0-10.75) 0 (-0.75) 098 0 0-0.25) 0 0-0)
DPEC 0 {00 O (0-10) 1w 0 [O-00) FRLEE )] (.94
Non-PEC feature mean 0.5(0.31--0.54) (.21 (0.04-0.43) 0.0024 .46 (0.24-0.52) (L13 (0-0.38) (LA03

“Median (IQR). Groups were compared usimg Wilcoxon rank sum analyses.

Collins et al. Dis Esophagus 2017



Newly developed and validated eosinophilic esophagitis histology scoring
system and evidence that it outperforms peak eosinophil count for disease
diagnosis and monitoring

Medical

M. H. Collins," L. J. Martin,” E. S. Alexander.** J. Todd Boyd.' R. Sheridan,! H. He,> S. Pentiuk.* University of Graz

P. E. Putnam.* J. P. Abonia,* V. A. Mukkada,* J. P. Franciosi,* M. E. Rothenberg®

» The maximum possible grade or stage score for each biopsy is 24.

» The final score is the ratio of the sum of the assigned scores for each
feature evaluated divided by the maximum possible score for that
biopsy: For example, if all 8 features have maximum grade and stage
scores of 3, the final score for both grade and stage would be 24/24 = 1.

» If a feature is not evaluated, the maximum possible score is reduced by
3. Most maximum possible score reductions occur because lamina
propria is not present; if all other features are evaluable, the maximum
possible score for a biopsy lacking lamina propria is reduced from 24 to
21 because 7 instead of 8 features are evaluated.

Collins et al. Dis Esophagus 2017



Reliability of histologic assessment in patients with
eosinophilic oesophagitis

M. J. Warners® | C. A. Ambarus® | A. ). Bredenoord® | L "nnl'\\er['n‘:ij1 | G.Y.Lauwers?
J. C. Walsh® | D. A. Katzka*(> | S. Nelson® | T.van Viegen® | G. T. Furuta® |

S. K. Gupta® | L. Stitt® | G.Zou® | C.E. Parker® | L M. Shackelton®( |

G. R. D'Haens'?® | W. J. Sandborn®’ | E. S. Dellon® | B. G. Feagan® |

M. H. Collins® | V. Jairath®( | R. K. Pai'®®

Medical
University of Graz

EOEHSS

Eosinophilic inflammation: Intra-epithelial

Grade score for eosinophilic inflammation was

Stage score

Stage score for El was based on the

eosinophils are not normally found in
oesophageal biopsies; therefore any intra-
epithelial eosinophils were considered abnormal.
(Figure 1a)

Epithelial basal zone: The basal zone of
cesophageal squamous epithelium is composed
of closely packed small cells and normally
occupies <15% of the total epithelial thickness.
The upper limit of the basal zone was defined as
the level at which basal epithelial cell nuclei
were separated by a distance equal to or greater
than the diameter of a basal cell nucleus
(Figure 1a)

based on the quantity of eosinophils in the most
inflamed high power field (HPF) (peak eosinophil
count, PEC).

0 = intra-epithelial eosinophils not present

1 = PEC <15/HPF

2 = PEC 15-59/HPF

3 = PEC =60/HPF

Grade score for basal zone hyperplasia (BZH) was
based on the amount of total epithelial thickness
occupied by the basal zone (Figure 1a}:

0 = BZH not present

1 = basal zone occupies =15% but <33% of total
epithelial thickness

2 = basal zone occupies 33%-66% of total
epithelial thickness

3 = basal zone occupies >66% of total epithelial
thickness OR

Cannot be scored

amount of the biopsy that exhibited the

threshold value for EoE diagnosis:

0 = intra-epithelial eosinophils 0-14/HPF
1 = PEC =15/HPF in <33% of HPFs

2 = PEC =15/HPF in 33%-66% of HPFs

3 = PEC =15/HPF in =66% of HPFs

Stage score for BZH was based on the

amount of the biopsy that exhibited any
BZH:

0 = BZH not present

1 = BZH (any grade >0) in <33% of
epithelium

2 = BZH (any grade >0) in 33%-66% of
epithelium

3 = BZH (any grade >0) in >6&8% of
epithelium OR

Cannot be scored

Warners et al. Aliment Pharmacol Ther 2018



Eosinophil abscess (EA): intra-epithelial eosinophil
group or aggregate in which eosinophils farm
solid masses and the epithelial architecture is
disrupted, so that adjacent eosinophils are not
separated by intervening epithelial tissue
(Figure 1b)

Eosinophil surface layering (SL): linear alignment
of at least 3 eosinophils in the upper third of the
epithelium parallel to the lumen (Figure 1b)

Dilated intercellular spaces (DIS): circumferential
paracellular spaces in ocesophageal squamous
epithelium that exhibit intercellular bridges.
(Figure 1b)

Grade score for EA was based on the density of
eosinophils forming an abscess:
0 = groups or aggregates of eosinophils not
present
1 = group of 4-9 eosinophils
2 = group of 10-20 eosinophils
3 = group of =20 eosinophils

Grade score for SL was based on the number of
eosinophils forming the layer:
0 = absent SL {fewer than 3 aligned eosinophils)
1 = 5L of 3-4 eosinophils
2 = 5L of 5-10 eosinophils
3 = 5L of =10 eosinophils

Grade score of DIS was based on the degree of
magnification required to see intercellular bridges:
0 = DIS not seen at any magnification
1 = intercellular bridges in DIS visible at 400x
magnification only
2 = intercellular bridges in DIS visible at 200
magnification
3 = intercellular bridges in DIS visible at 100
magnification or lower

Stage score for EA was based on the
amount of the biopsy that exhibited EA:
0 = groups or aggregates of eosinophils
not present
1 = EA (any grade =0} in <33% of
epithelium
2 = EA (any grade >0) in 33%-66% of
epithelium
3 = EA (any grade =0) in =66% of
epithelium

Stage score for eosinophil surface layering
was based on the amount of the biopsy
that exhibited any eosinophil surface
layering:

0 = absent SL

1 = 5L (any grade =0) in <33% of
epithelium

2 = 5L (any grade =0) in 33%-66% of
epithelium

3 = SL (any grade >0) in >66% of
epithelium

Stage score for intercellular spaces was
based on the amount of the biopsy that
exhibited intercellular bridges:

0 = DIS not seen at any magnification
1 = DIS (any grade =0) in <33% of
epithelium

2 = DIS (any grade =0) in 33%-66% of
epithelium

3 = DIS (any grade =0) in =66% of
epithelium

Medical
University of Graz

Warners et al. Aliment Pharmacol Ther 2018



Surface epithelial alteration (SEA): altered
tinctorial properties of surface epithelium that
manifest as increased (darker red) staining of
surface epithelial cells, with or without
associated eosinophil infiltrate

Dyskeratotic epithelial cells (DEC): individual cells
(potentially apoptotic) with deeply eosinaphilic
cytoplasm and round small hyperchromatic nuclei
(Figure S1b)

Lamina propria fibrosis (LPF): thickened
connective tissue fibres in the lamina propria
(Figure 1a). Lamina propria fibres that were
arranged singly and had a diameter smaller than
a basal layer nucleus were considered normal,
fibres that were cohesive without increased
diameter were considered abnormal, as were
fibres with a diameter equal to or greater than a
basal layer cell nucleus (Figure 1c)

Grade score for SEA was based on the amount of
eosinophil infiltration in altered surface
epithelium:

0 = SEA not present

1 = SEA without eosinophils

2 = SEA with any eosinophils

3 = shed altered surface epithelium admixed with
numeraus eosinophils consistent with exudate

Grade score for DEC was based on the quantity of
dyskeratotic cells:

0 = DEC not present

1 =1 DEC/HPF

2 = 2-5 DEC/HPF

3 = =5 DEC/HPF

Grade score for lamina propria fibrosis was based
on the degree of fibre thickening:
0 = LPF not present
1 = fibres are cohesive and interfibre spaces
cannot be demarcated
2 = fibre diameter equals the diameter of a basal
cell nucleus
3 = fibre diameter exceeds the diameter of a
basal cell nucleus

Stage score for SEA was based on the
amount of the biopsy that exhibited any
surface epithelial alteration:

0 = SEA not present

1 = SEA (any grade =0) in <33% of
epithelium

2 = SEA (any grade =0) in 33%-66% of
epithelium

3 = SEA (any grade >0) in =66% of
epithelium

Medical
University of Graz

Stage score for DEC was based on the
amount of the biopsy that exhibited any
dyskeratotic epithelial cells:

0 = DEC not present

1 = DEC (any grade =0) in <33% of
epithelium

2 = DEC (any grade =0) in 33%-66% of
epithelium

3 = DEC (any grade =0) in =66% of
epithelium

Stage score for LPF was based on the
amount of lamina propria that showed
any fibrosis:

0 = LPF not present

1 = LPF (any grade =0) in <33% of lamina
propria

2 = LPF (any grade >0) in 33%-66% of
lamina propria

3 = LPF (any grade >0) in =46% of lamina
propria

Warners et al. Aliment Pharmacol Ther 2018



TABLE 3 Reliability of the EoEHSS and exploratory histologic items and correlation of the items with the VAS global rating of

histopathologic disease severity

EoE HS5—Grade

EcE HS5Stage

Eosinophilic inflammation
Grade
Stage

Epithelial basal zone
Grade
Stage

Eosinophil abscess
Grade
Stage

Eosinophil surface layering
Grade
Stage

Dilated intercellular spaces
Grade
Stage

Surface epithelial alteration
Grade
Stage

Dyskeratotic epithelial cells
Grade
Stage

Lamina propria fibrosis
Grade
Stage

Reliability
ICC (95% Cl)

Intra-rater
0.92 (0.87, 0.95)
0.92 (0.88, 0.95)

0.92 (0.86, 0.95)
0.93 (0.87, 0.96)

0.83 (0.73, 0.90)
0.91 (0.84, 0.95)

0.80 (0.64, 0.88)
0.77 (0.60, 0.85)

0.78 (0.65, 0.85)
0.76 (0.63, 0.85)

0.80 (0.68, 0.88)
0.80 (0.70, 0.87)

0.74 (0.62 (0.84)
0.68 (0.58, 0.74)

0.28 (0.14, 0.49)
0.23 (0.12, 0.41)

0.82 (0.73, 0.89)
0.78 (0.65, 0.88)

Inter-rater
0.84 (0.76, 0.89)
0.88 (0.82. 0.91)

0.87 (0.80, 0.90)
0.87 (0.77, 0.93)

0.67 (0.52, 0.78)
0.76 (0.58. 0.88)

0.66 (0.39, 0.80)
0.56 (0.35, 0.69)

0.66 (0.47, 0.78)
0.63 (0.46, 0.73)

0.60 (0.40, 0.74)
0.74 (0.63, 0.81)

0.39 (0.24, 0.52)
0.37 (0.21, 0.51)

0.03 (0.00, 0.07)
0.02 (0.00. 0.08)

0.58 (0.44, 0.69)
0.61 (0.46, 0.73)

Correlation with VAS

r (95% Cl)
24 (0.72, 0.86)
85 (0.78, 0.89)

.84 (0.78, 0.87)
.82 (0.74, 0.88)

77 (0.66, 0.85)
.80 {0.70, 0.87)

.62 (0.50, 0.71)
63 (0.51, 0.72)

.56 (0.40, 0.67)
.57 (042, 0.68)

.54 (0.40, 0.64)
.80 (0.59, 0.77)

.54 (0.33, 0.61)
B0 (0.24, 0.54)

06 (—0.02, 0.14)
.08 (0.00, 0.17)

.24 (0.02, 0.44)
.25 (0.03, 0.47)

Medical
University of Graz

» Almost perfect intra-rater reliability

was observed for the composite
EOEHSS scores and the VAS.

Inter-rater reliability was also
almost perfect for the composite
EOEHSS scores and substantial for
the VAS.

Of the EoEHSS items, eosinophilic
inflammation was associated with
the highest ICC estimates and
consistent with almost perfect intra-
and inter-rater reliability. With the
exception of dyskeratotic epithelial
cells and surface epithelial
alteration, ICC estimates for the
remaining EOEHSS items were above
the benchmarks for substantial intra-
rater, and moderate inter-rater
reliability.

Warners et al. Aliment Pharmacol Ther 2018



Problems with the EOEHSS

‘ ll\.lllrtn:‘iflliecraslityoFGraz
» The EoOEHSS means a huge work load for the pathologist (eight
parameters - why so many?): Will clinicians in the routine setting take

notice of this effort and make therapy decisions on the scoring result or
should the EoEHSS better be reserved for clinical trials?

» The eight parameters are not independent (why these eight?): For
instance, there is a strong correlation between eosinophil density (El),
eosinophil abscesses (EA), and eosinophil surface layering (SL); likewise,

basal zone hyperplasia (BZH) and dilated intercellular spaces (DIS)
usually occur jointly.

» Lamina propria is often not sampled in “reasonable” amounts
(approximately 50% of cases), moreover, lamina propria evaluation is
significantly affected by technical issues, such as the thickness of the
slide: Do we need a special stain for evaluation?



Development and Validation of Web-Based Tool to Predict
Lamina Propria Fibrosis in Eosinophilic Esophagitis

Girsh Hiremath, MD, MPH?, Lili Sun, PhD®, Hernan Correa, MD®, Sari Acra, MD, MPH!, Margaret H. Collins, MD®, Peter Bonis, MD*®,
Micoleta C. Arva, MD, PhD®, Kelley E. Capocelli, MD7, Gary W. Falk, MD, M3®, Eileen King, PhDF, Mirmala Gonsalves, MDY,
Sandeep K. Gupta, MD®, lkuo Hirano, MDY, Vincent A Mukkada, MD*, Lsa 1. Martin, PhD®, Philip E. Puinam, MD®,

Jonathan M. Spergel. MD, PhD*2, Joshua B. Wechsler, MD, MS5*, Guang-Yu Yang, MD, PFhD', Seema 5. Aceves, MD, PhO=,

Glenn T. Furuta, MD?, Marc. E. Rothenberg, MD, PhD¥®, Tatsuki Koyama, PhD® and Evan 5. Dellon, MD, MPH"
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Figure 2. Area under the curve of prediction models: (a) grade and (b) stage of lamina propria fibrosis. AUC, area under the receiver operating characteristic
curve; Cl, confidence interval.

» This study aimed to develop and validate a web-based tool to predict LPF in
oesophageal biopsies with inadequate lamina propria

» Age of the patient, basal zone hyperplasia, dyskeratotic epithelial cells,
and surface epithelial alteration were associated with presence of LPF

» Our grade model had 82% accuracy in predicting the presence of LPF in an
external validation data set

Medical
University of Graz

WHAT IS KNOWN

" In eosinophilic esophagitis (EoE), lamina propria fibrosis
(LPF) is central to esophageal remodeling and fibrostenatic
complications.

However, almost half of esophageal mucosal biopsies da not
contain adequate lamina propria, thereby making it
Impassible to ascertain LPF.

Developing an easy and widely applicable approach to
predict LPF in esophageal biopsies with inadequate lamina
propria sampling can contribute toward improving clinical
outcomes in EokE.

WHAT IS NEW HERE

e Using patient characteristics and the peak grade and stage
score for each of the features of the EoE histology scoring
system, we developed parsimonious models to predict the
presence of LPF (grade and stage) in esophageal biopsies
with inadequale lamina propria.

v The area under the receiver operating characteristic curve of
our madel to predict of LPF {grade) was 0.84 (95%
confidence interval [C1]: 0.80-0.89) and that for the LPF
(stage) was 0.79 (95% Cl: 0.74-0.84).

Our grade model predicted presence of LPF with 82%
accuracy in an independent data set (external validation).

n/ The prediction mode! is made available as a web-based tool:
https:/1s2021 shinyapps.iofpre_|pf.

Hiremath et al. Am J Gastroenterol 2021



Development and Validation of Web-Based Tool to Predict
Lamina Propria Fibrosis in Eosinophilic Esophagitis

Girsh Hiremath, MD, MPH?, Lili Sun, PhD®, Hernan Correa, MD®, Sari Acra, MD, MPH!, Margaret H. Collins, MD®, Peter Bonis, MD*®,
Micoleta C. Arva, MD, PhD®, Kelley E. Capocelli, MD7, Gary W. Falk, MD, M3®, Eileen King, PhDF, Mirmala Gonsalves, MDY,
Sandeep K. Gupta, MD®, lkuo Hirano, MDY, Vincent A Mukkada, MD*, Lsa 1. Martin, PhD®, Philip E. Puinam, MD®,

Jonathan M. Spergel. MD, PhD*2, Joshua B. Wechsler, MD, MS5*, Guang-Yu Yang, MD, PFhD', Seema 5. Aceves, MD, PhO=,

Glenn T. Furuta, MD?, Marc. E. Rothenberg, MD, PhPS, Tatsuki Koyama, PhD® and Bvan 5. Dellon, MD, MPH"

Model to Predict Lamina Propria Fibrosis (LPF) in Eosinophilic Escphagitis

Please select if you would like 1o eslimale the “(Grade’ or 'Stage’ of lamina propria fibrosis for your sample

w Grade () Stage

Note:

1 Fiease seleci [he nighes! score for each of the epithelial fealures

Status/QOutput

2. If store Tor a particular feature 1S missing then you may assume it to be 0%

Age In years:

60
Basal zone hyperplasia (BZH)
o0 .01 @2 03
Surface epithelial alteration (SEA]
DO @2 03
Dyskeratotic epithelial cells (DEC)

-;_:_] ] |'_:'| 1 I;é:l 2 '.:" i1

Submit Resel

Medical
University of Graz

Predicted probability of LPF (Grade)  95% confidence interval

095 [0.83,0.99]

Hiremath et al. Am J Gastroenterol 2021



Additional problems with the EoEHSS

‘ ll\.lllrtn:‘iflliecraslityoFGraz
» Can the same histological markers be used for grading and staging
(compare grading and staging in chronic gastritis and chronic hepatitis)?

» EoE is known as a patchy disease: Does the proposed “EoEHSS stage”
(reflecting the extent of inflammatory features across the biopsy
specimens) really indicate the stage of disease or is the proposed “EoEHSS
stage” only a marker of increased inflammatory activity and should better
be used for grading?

» Considering other systems (e.g. chronic gastritis and chronic hepatitis),
shouldn't the result of chronic oesophageal injury, which is fibrosis (and its
clinical consequences), be regarded as the only marker of disease stage (or
perhaps even better clinical parameters such as narrowing/stenosis of the
oesophageal lumen and/or reduced wall distensibility)?



Should we go for an alternative EoE score?

l Medical
University of Graz

» The EoEHSS is currently the only “validated” score and is thus pushed by
some clinicians who are “searching for histological objectivity” (e.g. more
informative diagnoses with reduced interobserver variation)



A Clinical Severity Index for Eosinophilic Esophagitis:
Development, Consensus, and Future Directions

Table 1.Eosinophilic Esophagitis Severity Index

To be assessed at initial diagnosis and then at each visit (with the recall being only between visits). The severity of EoE
depends on an accurate diagnosis which includes an isolated esophageal eosinophilia with =15 eos/hpl and with other
eticlogies excluded. Select the box the patient fits for each row, and then calculate the number of points. For boxes with
more than one element, each selected feature gets points.
Total Score: <1: Inactive EoE; 1-6: Mild Active EoE; 7-14: Moderate Active EoE; 215: Severe Active EoE

Points per feature 1 point 2 points 4 points 15 points
# Symptoms and complications”
Symploms Waakdy Daily Muiltipla times per day or -
dizrupting social
functioning
Complications - Food impaction with ER « Food impaction with ER - « Esophageal perforation
visit or endoscopy wisit or endoscopy « Malnutrition with body
(patient =18 yaarg) ipatiant <18 years) mass —5th percentile or
» Hospitalization dua 1o decreased growth
EoE trajactory
» Parsistent Inflasmmation
requiring elemental
formula, or systemic
corticosteroid, or
immunomodulatory
treatments
# Inflammatory features
Endoscopy (edema, Localized Ditfusa - -
furraws, andfor
axvidates)
Histabogy® 15-60 soshpf =80 eashpl - -
# Fibrostenotic features
Endoscopy Prasant, but Present, but requires - Cannot pass standard
{rings, strctures) endoscope dilation or a snug it when upper endoscope;
passas aasily passing a standard repeated dilations (in an
andoscopa” adult =18 pears): or any
ditation {in a child < 18
years)
Histolooy - BZH or LPF {or DEC/SEA | - -

no LP

|| —

Medical

Symptom features and complications and
inflammatory and fibrostenotic features on both
endoscopic and histologic examination were
collated into a simplified scoring system—the
Index of Severity for Eosinophilic Esophagitis (l-
SEE).

Although many oesophageal biopsies do not
contain evaluable lamina propria, the presence
of surface epithelial alteration (SEA) and
dyskeratotic epithelial cells (DECs) may predict
the presence, but not severity, of fibrosis in
these biopsies.

The peak eosinophil count should be quantified
in all cases for both diagnosis and to allow
monitoring of eosinophil counts; additional
histologic features should be assessed,
particularly BZH, LPF, DEC, and SEA; if LP is not
present, DEC/SEA can be used to predict LPF.

Dellon et al. Gastroenterology 2022

University of Graz



A Clinical Severity Index for Eosinophilic Esophagitis: ®

Development, Consensus, and Future Directions m
Medical
University of Graz

“Similar to the way in which EREFS should be used for all
patients to assess endoscopy, a more routine reporting of BZH,
LPF, and (when present) DECs and SEA will not only highlight the
importance of searching for histologic findings beyond the
eosinophil count, but will help to prompt use of the EOEHSS”

Dellon et al. Gastroenterology 2022



Lessons that we may learn from IBD...




Systematic review: Histological remission in
inflammatory bowel disease. Is ‘complete’
remission the new treatment paradigm? An
IOIBD initiative

a g b ic @ 2 b,
R.V. Bryant?®, S. Winer”, SPLTravis ®, R.H. Riddell
Tabhe 1 ol opial Seorwg Syaterm s Iaflaimmalory Bowel Disssse, Tabje 3 Progiotic value of histopathology i B3, Tabie 4 Huloksye iesasn i Mhivagy i B0
(L] ARG, pra Ty ek iwes af woee Ceaavmenty LR duthor, dote.  Pafient rumber/  Soureg aem (tiuen ve- reinfied oo frome and B0 iyoe - Thornmy danhor, date  Fabiend namber oy Teatnes. D boarmes
Uiceratire Trosiove b Bkl 1 grade scale: 11 no dnflammation 33 mikd to Partally vallcated. It i e el il dloaive Comicosterady  Truckwest  ns40 Rectal hyeroco o A1 ettt 1o 3 mild grading.
roliy ()™ dorat 1 Extonsbs Lga in chvical tials Uierptlve cultls Wrightand 0= 77 Trueieve aid Clinica! relepse mote colith ab [HSEF®  Distal OC 1 ook tharapy b rheologhcal *narmalization”.
and RCTL Trimhowe T monibs Hirtants Soore Preduched by Skoiogical dimse aciyiy et I aial
Matts otk (1561) 8 grace seala: 1) noimat o 31 olceration, siogion. Mo wallduted. ;’ﬂ'::‘ e L"I" CHh e L S ik m’;x‘ e
3 “"ﬂ’-:l::mmu Il,u: . it ?um.-r;m e (el b : 11 montha u;r'r.ﬂln (4] 1% dinical relapos; Fradicted by anste: ak V19TH i+ - mercaptopiree) decremmed Il“:rwhnmd
nflmmmation ¥2 va 19% {p0.02; Cryjpk T § ke plavma celly
Warits el ol (1501~ :E:: scales O) normad 1o 3 severe oflanesatoy e walldaied i v 27 1p ¢ DAY Wi " -t alidy Sagitiennt i AT
Raralite o0 al. (PTG Paacoal ool Countasg i sddtion b Sataeic [p— depicten: 363, I6E [p < {1021 Sirtace AlpEet B EFpi) PR A N
St Gl ériumting labor ket epithalium each: 75w XK (p = 0.1) 1 wended thermgy frasma grRIp
= - b Ll &1 =16 s bt vt | Himlu vt v e ik
P Tirck wt al. (73821 3 grace scabe: 1) oo biflammation 23 mid M vl ket “'““1,',"* :‘I:;M :“"‘“ ’:5“'"“'- ]5!"":"':“ ﬂﬂzwt m-?n;:m gt e el oy m:;.quﬂ
& betf lmrvarabbinn, i shintil sl v i aoflaernal e Foc < TR ﬂt - umm'm rH“lJm‘_? e AR T4 A PO
Reratt ol al. (1584 Dichotomised: acbive i inactien inflammedon. Mot sell dated PFancth cell cots, e ity v bt
Frindman st al, (V88" 4 deade scain: 0) hocmal 1) [aming propris et i i Bemih Id:lmhln. S L
) il leerwitian 10 oo inaury 31 Wlcertion Sl i W i o frind, pEregnes A M 0 A= 133 Butwecriide siwrva i Dverall hinkrloge impros menl
Gomet et al, (19651 5 grade srenle D rormal, 1o 4 wwerne ot yntidated Prms———— al (e el Thrut g ws. pacess, in butesmide prougs (F gt
I larrmiran and e i abios Sufrimejiwnl L it ilikichl Drali Kol il B b G m" Eriniva! Tk M fied Trislmve gt 100 ool st B g P
- Eavaryurn e el [1I8s 4 il foatiren 1) U clarrige it ik el e b A “Fatde 11 o Eredicted by Wachardy aeere
i liwmbion gt Ivobverment. Catermive Clinical Bisls ) Lo : : 3 Gross gt al. et} Buresonide o i
2 it albwiorma it es 1) B e ———r—y gt n mve Eneea | Histolagical inyrovemens
4 peuts witsmabiry (afiteste i the e A AT 8= 0,67, i o [Hstal LI Fley scoring” I 31 Foarm enoms and 575
= A propra, \‘.k.n.md fross ) nenmipd 1 13 sevens Hedti il = Hapat e Coaterinm e Tt eremn
en ot ol L19E S gmde scale: O noemal, 1o 5§ sewere o wntidated, (i H.k ywn e Tkl 1] 17 T4 el g rati; IHE of Ehema b 'ir-h:l:-:r T abaiifes Centhwane ferrirme vl 2. 0% Nistnlugicnl nmision
= nflarsmation and ulteration Exterbve clinienl triah- sid RCTY dapbacts Mean mucosal bnflarniretio al. izonay Dufewonide ihevapy
Wiyt B, (199§ 1 Histeinginl featites axiesod; Partaally il dnbedt frethctive of cobetomy averall (o = 0,001, AR e e 13T Mesmiaze rremh s -srgnilicantyy higher
pach gradied 07 8 4 pomt wole hwwr.ﬂnmwbordnwr_ it ot bl o= {8 Poubin et al, Scofe Exbecomy o bl teaton rafes Corelaied ab, IS Lk HuiEonide Fiesn Friutaboge i il
Extencive clinical trisis antt RCT. T tate Tabds 1] it eraet histniogieal |l meation I A A4 ity ISR T
Vanmer ot &l {1993 4 grade sgule: B nomal eolonic ucesa to 3| high Mot vatidated. [H 1%, U5 O 9.0-3 51, p 0.0eED Duadrianice (41%)
grace ot ‘hawn! disease Ceriral reforence sathologist HH 15 5 O AT, p O TED gt ity : T = G, 840
histategic and ndescupic sgearan o) ity 15 3 1 point drcrwase i nflammat i, Salicymes Rm ot il ne X Claslarne [ gidop) v, Hilologe: irprowement n
Sandoorn pt sk, (13931 o grade scalo: O Inactes cunkc catile Mo valldabed. Burgeree sl 0= W) Triskove and [aretamy amit hegibT imten fate iiFam Digal < mdlasalazig 13 g/da both groups sinilar |40 ans
L severely active chanlc coliits . T i % months Pictnrdh Stofe Prediched by atriogic aethvity. accessod 2k 4 wocks Pl .5
Geboot st ol (20001 7 hustelngical foatutet grived Rirtaally vallcated {vew Tritde 1) Swen et dl. 057 Balaalatice (8.73 pldey)  SimEer iological
Scorig Mom il ks 54 Suftmeg et clinical studles [mdiiam ha 5 Carters Sriiw Clistical iwapse e o] facien L, . 13 preey) "~  bodh prougn
Harpar e Harrpaz Scone: 4 gradu scabes &1 no eryptith, Partially validate. wtal PP 17 sl {oon Tl 1] 100, el rabn, Powebietie by bl R {Esburnite U e
diritutun assemed ac 12 weehs
Fiad o 3l | 20E™ 1 crppeitis < $H crypte, ) cryplite ~300 Sitmegiamnd clinkcal shudies. Basal pasmacyleis (@« QUOIT), and Gebees
Enypis £ ulceraiions or soties. plmacyter Soore 2 11 p = 0,000 Mamleid ¢4 0 =5 Bialamasice 18,75 gidond Hiatalopeoal emprovemest
v X . | Al o™ [Tit g - i dbiifialars |1 8fdey)  treecall 390 e hivtalogical
Rutier ot ok (2004 8 grade scule: 00 nomial:ba 41 sevens active o validated. Giptaetal. n=418 Harpar Score Colevectn’ dysplmio aed neopiteis iy L L i ik el
flammatian (aoar TSR il ks yamn fein: Tkl 1] 1A ailvianemed feapina. SlAminalinn s iz g
Rubis ot sl 0™ R grade scalal By w10 %) orypl sberessin Mot valldated. Cawe contral Inllireiife fuiiiadd [1Srmman Crorwiaked wiil L
0y, wsion: st e b gl By b Of teapta WA 10, L1 1.4-8.3 gk S gl e gl
it kgt 451 b Ansernally Rutter eal.  nt Rutter ctal. wore  Eafevectal nouplisia tk e ey MR
s ¢ al (URT 4 gt seali: B o st derii b £ swevre Bl kil o 1138 combrols. e Talle 1) 58 L pabiemts. with coborectal meoptasls Pt i .nu s i wmmtmw
Il lanralion pmimernin oyl shwmiae | with cnlorectal anleched Lo ennibrali, i .
- i (2009 hetive L Variable ) @/dny i single o tfmee 35 of single desing aad 415
Cotine - OHseos ot o, (1998} -poiol gracing vysimn Sty callad fw COHAS tusgilag ) Histelogs inflamenaton parelate wih e i Fr o e by sl ™
Diits B hubteliogheal ared Skl o Pt anch HAS b ebiieal 1itade® o colorantal necplasis (0051 - 000 Whachbtl vt shiidirane Rvies g leumphmbui!mﬂu
hiehalin ot ol (13 4 igredes: 1) mone 1) e chings, dbajuttien, M virdulitd Bagmetal.  n-98 Baers fooem Refapie, surgery, ma hullly ab, A gk HERI R Flt - rmrsboiart
11 Irgrerenl, 4 el larmation [irZ 1 S B8 yean fSoe Teda 1) M0 pvidenco of Increated reipse Tates, 3 Jf S csdedy W LG {008 128, r-c 00001
Hresse et ol (19051™ 5 histologicl heatures nikceration, anite and Mt validstor gy o '“":"-“" :‘:m Imimnadilale Pakati et 0= 5 e —— TS lfetuknicai fanivisin o
chronie i llneeration drnnerion, gablet e
s lm“m.]1'1“‘."\‘-;\‘:# i hl;n_ s 1 al. jzo0™ .:::'l::m‘, o ﬁmwim & montha
DU okt i 2 i taly [ TlAmme Chfuie Raarcor al H ol Bases Sooee Befame, surgery, iy Ficherdy scoe™
Hlaary etal. (2] 4 grade scale: 01 N actie disease 1o 8] severe Mot wnlidatiod, i amar L8 jars fom-Tible 1} P ikt e Of B owied e AR, Bickeest ammit Cheyetal  n=1d el SigPicieid e et
i e lerreratins (namernn crypt e S R LRy WO iakls mhary" hctive Single infushon (3 miafkad,  from baseling i histolegic
‘atouogical infiammation and nomal refractony bE sittpatenhadaint wcaeetn - 001

Hey BCT ranctormiesd condrodbesd trd; RS, Colom (it Hsioiope Oneese dofsily Seone: KA, st Gl Hainlege Onesss dekeaty

Semes

bhinion &t § montis

Bryant et al. J Crohns Colitis 2014

Medical
University of Graz



Grade 0
Subgrades
0.0
0.1
0.2
0.3

Grade 1
Subgrades
1.0
1.1
1.2
1.3

Grade 2
2A Fosinophils

2A.0
2A.1
2A.2
2A3
2B Neutrophils
2B.0
ZB.1
2B.2
2B.3

Grade 3
3.0
3.1
3.2
3.3

Grade 4
4.0

Structural (architectural change)

No abnormality

Mild abnormality

Mild or moderate diffuse or multifocal abnormalities
Severe diffuse or multifocal abnormalities

Chronic inflammatory infiltrate

No increase

Mild but unequivocal increase

Moderate increase

Marked increase

Lamina propria neutrophils and eosinophils

No increase

Mild but unequivocal increase
Moderate increase

Marked increase

None
Mild but unequivocal increase
Moderate increase
Marked increase
Neutrophils in epithelium
MNone
< 5% crypts involved
< 50% crypts involved
> 50% crypts involved
Crypt destruction
None

Probable—local excess of neutrophils in part of crypt

Probable—marked attenuation

Unequivocal crypt destruction
Erosion or ulceration
No erosion, ulceration, or granulation tissue
Recovering epithelium+adjacent inflammation
Probable erosion—focally stripped
Unequivocal erosion
Ulcer or granulation tissue

Med Uni
Graz

More than 30 scores have been
developed and applied (sometimes in
different ways) in inflammatory bowel
disease

The most widely applied (in clinical
trials, not in the routine setting) is the
Geboes Score

Possible shortcomings of the Geboes
Score include the following

» The chronic inflammatory infiltrate does not
specifically address “basal plasmacytosis”

» Eosinophils are included (together with
neutrophils in Grade 2), which are nowadays
not regarded as indicators of active disease

Geboes et al. Gut 2000



Grade 0
Subgrades
0.0
0.1
0.2
0.3

Grade 1
Subgrades
1.0
1.1
1.2
1.3

Grade 2
2A Fosinophils

2A.0
2A.1
2A.2
2A3
2B Neutrophils
2B.0
ZB.1
2B.2
2B.3

Grade 3
3.0
3.1
3.2
3.3

Grade 4
4.0

Structural (architectural change)

No abnormality

Mild abnormality

Mild or moderate diffuse or multifocal abnormalities
Severe diffuse or multifocal abnormalities

Chronic inflammatory infiltrate

No increase

Mild but unequivocal increase

Moderate increase

Marked increase

Lamina propria neutrophils and eosinophils

No increase

Mild but unequivocal increase
Moderate increase

Marked increase

None
Mild but unequivocal increase
Moderate increase
Marked increase
Neutrophils in epithelium
MNone
< 5% crypts involved
< 50% crypts involved
> 50% crypts involved
Crypt destruction
None

Probable—local excess of neutrophils in part of crypt

Probable—marked attenuation

Unequivocal crypt destruction

Erosion or ulceration
No erosion, ulceration, or granulation tissue
Recovering epithelium+adjacent inflammation
Probable erosion—focally stripped
Unequivocal erosion
Ulcer or granulation tissue

Graz

A Simplified Geboes Score for Ulcerative Colitis

Aranzazu Jauregui-Amezaga,"" Auke Geerits,* Yannick Das,*

Bart Lemmens,® Xavier Sagaert,* Talat Bessissow, Triana Lobatoén,*
Marc Ferrante,*” Gert Van Assche,"” Raf Bisschops,” Karel Geboes,®
Gert De Hertogh,© Séverine Vermeire*®

Table 2. The proposed Simplified Gebogs Score.

Grade 0:
No intlammatory activity

Grade 1: Basal plasma cells

Grade 2A: Fosinophils in
lamina propria

Grade 2B: Neutrophils m
lamina propria

Grade 3: Neutrophils in

cpithelium

Grade 4:

Epithehial injury

[in crypt and surface
cpithelium]

(0.0 No abnormalities

0.1 Presence of architecrural changes
0.2 Presence of architectural changes and
chronic mononoclear cell infltrate
1.0 No increase

1.1 Mild increase

1.2 Marked increase

2A.0 No increase

2A.1 Mild increase

2A 2 Marked increase

2B.0 No mcrease

2B.1 Mild increase

2B.2 Marked increase

3.0 Nonc

3.1 = 50% crypts involved

3.2 = 30% crypts involved

4.0 None

4.1 Marked attenuation

4.2 Probhablc crypt destrouction: probable
crosions

4.3 Unequivocal crvpt destruction:
uneguivocal erosion

4.4 Ulcer or granulation tissuc

Jauregui-Amezaga et al. J Crohns Colitis 2017; Geboes et al

Med Uni

. Gut 2000



Development and validation of a histological index
for UC

Mahmoud H Mosli, " Brian G Feagan,"** Guangyong Zou,"**

William J Sandborn,'> Geert D’Haens,'® Reena Khanna, ' Lisa M Shackelton,’
Christopher W Walker," Sigrid Nelson,' Margaret K Vandervoort,” Valerie Frisbie,"
Mark A Samaan,’ Vipul Jairath,"”*® David K Driman,” Karel Geboes, '°

Mark A Valasek,'' Rish K Pai,'* Gregory Y Lauwers,>'* Robert Riddell,

Larry W Stitt,"* Barrett G Levesque'*

Medical
University of Graz

Table 3 Final regression model for Robarts Histopathology Index

Component Coefficient (SE}  p Value
Intercept —0.62 2.47) =0.001
RHI = 1 x chronic inflammatory infiltrate level (4 levels) Chronic inflammatory infitrate
0=No increase 334 (1.27) 0.008
’ 1 1 1 1=Mild but unequivocal increase
+ 2 x lamina propria neutrophils (4 levels) e

3=Marked increase
Lamina propria neutrophils

. . - - 0=N 5.60 (1.82) 0.002
+ 5 x erosion or ulceration (4 levels after combining =3 it mengibecal Basme

2=Maoderate increase
Geboes 5.1and 5.2). 3=Marked Increase
Meutrophils in epithelium

O=Mone 8.90 (1.21) <0.001

» The total score ranges from 0 (no disease activity) to 1=<5% crypts invohed
2=<50% aypts involed

33 (severe disease activity) 3=>50% aypts involved

Erosion or ulceration
. . =No erosion, ulceration or lation ti : y J
» The intra-rater and inter-rater ICCs (95% Cls) for RHI e e .
1=Pmbable emsion—focally stripped

+ 3 x neutrophils in epithelium (4 levels)

were 0.92 (0.88 to 0.94) and 0.82 (0.74 to 0.86), 2-theioal ecson

=Ulcer or granu n tissue
indicating ‘almost perfect’ intra-rater and inter-rater SE, stancie en.
reliability

Mosli et al. Gut 2017
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Development and validation of the Nancy
histological index for UC

Aude Marchal-Bressenat,"? Julia Salleron,® Camille Boulagnon-Rombi,'
Claire Bastien, Virginie Cahn, Guillaume Cadiot,® Marie-Daniéle Diebold,’
Silvio Danese,” Walter Reinisch,® Stefan Schreiber,” Simon Travis, "

Laurent Peyrin-Biroulet™ "'

1 ]

Yes = Grade 4 (severely

active disease)

Chronic inflammatory
infiltrate

|

No or mild increase

= Grade O (no histoiogicai
signifiant disease)

severe (Mcderately active

l r Moderate or = Grade 3
Yes

disease)

L Mild = Grade 2 (Mildiy active
disease)

: ]

Moderate or marked increase

= Grade 1 (chronic inflanmimatory infiltrate with no acute
inflammatary infiltrate)

Medical
University of Graz

Grade 0: no histological
significant disease

Grade 1: chronic inflammatory
infiltrate, no acute
inflammatory infiltrate

Grade 2: Mildly active disease

Grade 3: Moderately active

disease

Grade 4: Severely active

disease

Marchal-Bressenot et al. Gut 2016



Should we go for an alternative EoE score?

l Medical
University of Graz

» Thus, we probably need a more simple and robust score indicating injury and
consequences - perhaps a combined clinicopathological score?!

» The grade of activity should reflect eosinophilic infiltration and injury of the
squamous epithelium (BZH and DIS are not specific for EoE, they are well
established histological markers in gastro-oesophageal reflux disease)



Should we go for an alternative score?

Medical
University of Graz

Table 1. Histopathology Scoring Tool

» However, w dicating injury

Feature Scoring key
and Conseql Epithelium: No. of eosinophils 0: 0 per hpf; 1: 1-10 per hpf; 2: 11-20 Ol‘e?!
per hpf; 3: 21-40 per hpf; 4: 41-60
per hpf; and 5: =61 per hpf s~
> The grade C Basal zone hyperplasia 0: <20%: 1: 21%-50%: 2: 51%-75%: d ]nJU ry Of the
and 3: =75%
Sq uamous € Dilated intercellular spaces 0: absent; and 1: present ey are Well
. Epithelial desquamation 0: absent; and 1: present E
eStabl] Shed Eosinophil clusters 0: absent; and 1: present lsease)
Degranulated eosinophils 0: absent; and 1: present
Lamina propria: No. of eosinophils 0: O per hpf; 1: 1-5 per hpf; 2: 6-20
per hpf; 3: =20 per hpf
Lamina propria fibrosis 0: absent; 1: mild; 2: moderate; and 3:
severe
Total score 18 possible

Abbreviation: hpf, high-power field.

Aceves et al. Ann Allergy Asthma Immunol 2009



Should we go for an alternative score?

Medical
University of Graz

» However, wWe¢ Table 2. Histologic Evaluation of Esophageal Biopsy indicating injury

and conseqt Specimens core?!

Points assigned Basal cell zone % Eosinophils (#/hpf) . .

» The grade o 8 /PP &nd injury of the

squamous €| 9 =20% @ hey are well

_ 1 21%-35% 1-5 ,
established 2 36%-75% 6-15 disease)
3 =75% =15

NOTE. Compaosite biopsy score = points for basal cell zone + points
for number of eos/hpf. Histologic grade was based on composite
biopsy scores: 0, normal; 1-2, mild; 3-4, moderate; 5-6, severe.

Schaefer et al. Clin Gastronterol Hepatol 2008



Should we go for an alternative score?

Medical
University of Graz

> However, W€ Table 2. Histologic Evaluation of Esophageal Biopsy indicating injury

and conseqt Specimens core?!

Points assigned Basal cell zone % Eosinophils (#/hpf) . .

» The grade o 8 /PP &nd injury of the

squamous e 0 <15% 0 hey are well

d . | 1 15-33% <15 per HPF . y
established 2 33-66% 15-60 per HPF  |disease)
3 >66% >60 per HPF

NOTE. Compaosite biopsy score = points for basal cell zone + points
for number of eos/hpf. Histologic grade was based on composite
biopsy scores: 0, normal; 1-2, mild; 3-4, moderate; 5-6, severe.



Should we go for an alternative score?

l Medical
University of Graz

» The stage of disease should reflect the consequences of the inflammatory
injury, which is stromal fibrosis (potentially fibrosis in deeper levels of the
oesophageal wall) leading to oesophageal dysfunction



Concluding remarks

l Medical
University of Graz

» EGIDs are characterized by chronic Gl symptoms and increased numbers
and/or activation of eosinophils in the Gl tract in the absence of another
identifiable cause

» Diagnosis of EoE is complex and needs to consider clinical and
histological findings in conjunction

» In addition to peak eosinophil count (cut-off value >15 eosinophils per
HPF) several other histological findings should be taken into account,
such as injury & reactive changes of the squamous epithelium

» Two questions need to be solved:
» Do we need a score in the routine setting (or only in clinical trials)?

» Is the EOE-HSS the score that makes us all happy - or should we go for a score that is
easier to use and therefore more likely to be accepted in the routine setting?



l Medical University of Graz

| 'I
!W ’IWPI ”’ !lul

NN, | 1T

Thank you very much for your
kind attention!
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Cord Langner MD \

Medical University of Graz | MM
i

Diagnostic & Research Institute of Pathology 3 i

Advanced Training Center of Gastrointestinal
Pathology, European Society of Pathology

E-Mail: cord.langner@medunigraz.at
https: //www.medunigraz.at/engip
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