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Marsh'in 1992'deki bu makalesi Gastroenteroloji'de en gok atif alan yazi olur (>2000). Bilim
diinyasina bu katkisindan 6tiiri 2006'da XII International Coeliac Conference, New York Hilton'da
'Distinguished Investigator Award’ alir.

PRE- INFILTRATIVE INFILTRATIVE - FLAT - ATROPHIC -
INFILTRATIVE HYPERPLASTIC DESTRUCTIVE HYPOPLASTIC
TYPEO TYPE1 TYPE 2 TYPE 3 TYPE4

‘Marsh MN: Gluten, major histocompatabilitiy complex and the small intestine: a molecular and
immunobiologic approach to the spectrum of gluten sensitivity. Gastroenterology 1992; 102: 330-354.
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Table 1. Histopathological classifications of celiac disease

Marsh 1992 and Rostama et
al. 2015 (5. 8. 16, 17)

Rostami et al 1998,
1999 (9. 10)

Oberhuber et
al. 1999 (11)

Clorazza &
Willanacci 2005 (2)

Ensari 2010 (3)

Type 0: Microscopic
enteritis:; normal wvilli with
pathological increase of T
Iymyphocytes, alteration of
enterocytes, shortening of
microvilli and increased

o/ Bly/ad T cell receptors

Type 1: Microscopic
enteritis: increased IET. count
(== 20 IEL/100 enterocytes)

Tyvpe 2

Microscopic enteritis
increased IEL count (= 20
IEL/100 enterocytes) and
crypt hyperplasia)

Tvpe 3

Willus effacement and crypt
hyperplasia

Tyvpe 4
Drestructive lesion

Marsh I: normal
willous epithelitm =
30 IEL per 100
enterocytes

MNarsh II: enlarged
crypts and influx of
inflammeatory cells

Marsh ITIa: (partial
WA shortened blunt
wvilli, infiltration IEL
and hyperplastic
CcIypits

Marsh ITTh (subtotal
WA) RecogniFzable
atrophic willi,
inflammeatory cells
and enlarged crypts

Marsh ITIc -(total
wvillous atrophy) total
absence of wvilli,
severe atrophic,
hyperplastic,
infiltrative lesion
MNot considered

Tyvpe 1
Infiltrative
lesion

Tyvpe 2

Crypt
hyperplasia

Tyvpe 3.A:
FPartial

Tyvpe 3B:
Subtotal

Tyvpe 3C:
Total

Tyvpe 4
Destructive
lesion

Grade A

Mo atrophy. normal
wvillous arclhitecture
wiith or withowut
crypt hyperplasia
and

=25 IELs/100
enterocytes

Grade A

Grade B1
villous-crypt ratio
=3:1

IEL count of
=25/100
enterocytes®*

Grade B1

Grade B2
Completely flat
atrophic muacosa, 1o
observable wvilli and
=25 IELs/100
enterocytes

MNot considered

Tyvpe 1
MNormal willi
with TE
lyvmphocytosis

Tyvpe 1

Tyvpe 2
Shortened willi
(<<3:1 or <2:1 1in
bulbus) with TE
Iymphocytosis
and crypt
hwvperplasia
Tyvpe 2

Tyvpe 3
Completely flat
mucosa with TE
lyvmphocytosis
and crypt
hvwperplasia
Mot considered

Peina AS, What is the best histopathological classification for coeliac disease?

Does it matter? Gastroenterol Hepatol Bed Bench 2015,8(4):239-243



Gastroenterokozy and Hepaiolosy From Bed to Baxch.
C 2016 BIGLD. Pesearch Instrhate for Gastroenteralogy and Liver Diseases

Coeliac disease: to classifyv or not to classify — that i1s the guestion!

Arran Ensan

Department qf Pathology, Ankara Universigy Medical Schood, Sihinve 06100, Ankara, Tiorkay
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ORIGINAL ARTICLE

ROC-king onwards: intraepithelial lymphocyte
counts, distribution & role in coeliac disease
mucosal interpretation
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Gabrio Bassotti,'® Adrian Bateman,'' Gabriel Becheanu,'? Anna Bozzola, "
Antonio Carroccio,'® Carlo Catassi,'> Carolina Ciacci,'® Alexandra Ciobanu, 2
Mihai Danciu,'” Mohammad H Derakhshan,'®'® Luca Elli,?° Stefano Ferrero,?°
Michelangelo Fiorentino,?' Marilena Fiorino,'* Azita G:emji,l‘lr

Kamran Ghaffarzadehgan,” James J Going,?* Sauid Ishag,?® Alessandra Mandolesi,
Sherly Mathews,' Roxana Maxim,'” Chris J Mulder,”® Andra NEEijS—BDFST,zE
Marie Robert,?’ llaria Russo,'® Mohammad Rostami-Nejad,* Angelo Sidoni,"°
Masoud Sotoudeh, ® Vincenzo Villanacci, "> Umberto Volta,?' Mohammad R Zali*
Amitabh Srivastava®®

Table 3 Breakdown of Marsh Il mucosal lesions

H&E IEL CD3+ IEL
Subgroup Biopsies(n) (meanz5D) Biopsies (n) (meanz5D)
[E 36 Cd+14 10 Bl0=11
b 38 L2+17 12 6719
lic 63 G5+21 14 6231
Total 137 CA+18 36 63x23

Rostami K, et al. Gut 2017,66:2080—2086. doi: 10.1136/qutjnl-2017-314297

IEL
COUNT

100+

20+

DISEASE CONTROLS COELIAC DISEASE
(n=203) (MARSH Ill LESIONS)




Artik Marsh, yalnizca ¢olyak hastaliginin
innovatif arastirmalarina onciiliik eden bir
bilim insaninin ISMI degil,

tUm dinyada patologlarin ince barsak
biopsilerini degerlendirirken kullandiklar:
KLASIFIKASYONdur!

Son 30 yildir ‘Marsh' ismi, Célyakla ilgili hemen
her konferans, prezantasyon ve yayinda
degismez bir olgu olarak yer almigtir.
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REVIEW

Diagnosing celiac disease: A critical overview

Arzu Ensari’ 'Y, Michael N Marsh?

'Department of Pathology, Ankara University School of Medicine, Ankarg, Turkey
“Wolfson College, University of Oxford, Oxford, UK

Cite this article as: Ensari A, Marsh MN. Diagnosing celiac disease: A critical overview. Turk J Gastroenterol 2019; 30(5): 389-97.
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* Crypt zone extends
« Villi amalgamate = mucosal remodelling!

 There is no true atrophy!

* Modified Marsh (subgrouping of Marsh
TypeI 3 into 3a, 3b and 3c¢) is a waste of
time!

* No correlation with serology, clinical
presentation, response to GFD...




Seroloji...

Test Sensitivity | Specificity
Anti-deamidated- |85% 90%
gliadin peptid

antibodies (DGP)

Anti tissue 77-100% 91-100%
transglutaminase

(tTG)

Anti endomysial 86-100% 90-100%
antibodies

(EMA)

Anti-gliadin 57-100%
antibodies
(AGA)

47-94%




A tTG screening

0ol n=20190
=150f
= |
K IgA-tTG positive IgA deficiency
<100} n=485 n=108
i
E o
S 50|
s)
o @ o]
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o
0 % &E @ A
0 1 2 3a 30 3¢ IgA-EMA positive ' ZA-EMA negative IgG-tTG positive
Sl n=215 n=270 n=4
1:40,960
1:10,240
Inte. *inal bino~-, Intestinal biopsy Intestinal biopsy
x 15980 e Normal, n=25 Normal, n=94 Normal, n=1
E 1640} Celiac disease, n=79 Celiac disease, n=16
; @ Marshtype I, n=10 Marshtypel, n=8
ﬂ 160 E;J Marsh type Il, n=4 Marsh type Il, n=2
= 1,4{,? Marsh type Ill, n=65 Marsh type lll, n=6
L8]
1:10p
b ] [
”99““""3’;!? ‘ﬂf) f 'g? = f; Biopsy proven celiac disease
Marsh Grade n=95

Donaldson, 2007 & 2008 Dalgic B et al, AJG, 106(8):1512-7, 2011



Tutulum patern(ler)i

Proksimal duodenumda baslar ve tiim ince barsag: Proksimal duodenumda baglar ve ince barsagi
diffuz tutarak distale ilerler «patchy» tutar



¢olyak hastaliginda ‘full house' patern co

Lenfositik 6zofajit Lenfositik gastrit Lenfositik kolit



Biopsi...

Jejunal biopsi .
No biopsy!
Gluten challenge Duodenal biopsi Seroloji Bulbus biopsisi

1990 2020



97 %

abnormal

87%

abnormal

85%

Of 24 cases with patchy disease,
16 (66%) were pediatric patients,
15 (93%) with only D1 involvement.

Vircheows Archiv (2020) 477:507-515
It fdodong 101007 /50042 8- 00 0-0 28 32-6

®

Check for
Duodenal bulb biopsy in the diagnostic work-up of coeliac disease | P2

Hilal Ozakinc' - Ayca Kirmez' - Merve Tural' - Saba Kiremitci' - Berna Savas ' - Zarife Kuloglu® - Aydan Kansu® -
Arzu Ensari' (%

Fg.1 Examples of patchy mucosal involvementin apediatric(aand ¢,.a  mucosa (a and b) and unaffected distal ducdenal mucosa (¢ and d;
S-yearold boy suffering from short stature) and an adult (b and d, 2 44 H&E = 100). Insets in a and b represent CD3 immunohistoche mistry
yearold femalk with unexplained anemiz) patient Flat duodenal bulb (< 100)



Table 3 Literature summary on the patchiness of newly diagnosed CD

Patients n Patchy involvement Patchy involvement
(only D1 or D2) (n, %) (only D1} (n, %)
Bonamico et al., 2004 [1] Y 13(14%) 4 (45
Ravelli et al., 2005 [32] 112 P 0 (0%) 0 (0%)
Bonamico et al., 2008 [2] f65 P 200(35%) 16 (2%
Hopper et al., 2007 [12) 53 A 10 (18%) 1(2%)
Rashid et al., 2009 [31] 5P G(17%) 4(11%)
Prasad et al., 2009 [30] 52P 005 0z
Gonzalez et al., 2010 [11] 15 A - 4 (26%)
Mangiavillano et al., 2010 [21] 47 P 5(11%) 5(11%)

Npir ot ol 2 £ (50 7(7%)
Olgularin %13'linde bulbus biopsisi alinmasaydi tani verilemeyecekftil | 1%
Izole bulbus tutulumu 0-%26 arasinda degisiyor! ‘;’:E
Kurien et al ,2012 [17] 2B A T(25%) 5(17%)

MNenna et al.,2012 [27] 43 A - 1 (2%)
Nenna et al., 2013 [28] 345 A+ P - 21 (6%:)
Sharma et al., 2013 [36] 101 P 10 (10K B8
Caruso etal., 2013 [3] 25 A 005 0z
Mansfield-Smith e al., 2014 [22 6l P - 12 (20%)
Valitutti et al. 2014 [40] 41 P T(1T%:) 00 )

Mooney et al., 2016 [25] 268 A - T (3%)
Stoven et al., 2016 [37] 16 A 3(18%) 1 (6%)
Dhandhu et al., 2018 [4] UEALP 0 0%) 0i0Ee)
Doyev et al., 2019 [6] 648 P 82 (13%) 71 (10%)
The present study I53A+P 24 (15%) 20(13%)
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Marsh 2: Kript hiperplazisi + IELozis




Marsh 3: Dizlesmis mukoza +intraepitelyal lenfositozis




Mikroskopik enteritis «,/ Lenfositik duodenitis

IDIOPATIK

GLUTEN (+)

 (Colyak hastahg:
« Non-gélyak gluten sensitivitesi

Bugday allerjisi

- IBS

¢olyak (27%)

Seroloji
Genetik

GLUTEN (-)

« Infeksiyonlar (H. Pylori, Giardiasis, ...)
« Tlaglar (NSAIDs, Sartans..)
« Immin/otoimmin hastaliklar

- IBH
 Besin dllerjisi

Tlp 1 lezyon — Tip 3 (%50)

Aile oykisu
« HLA DQ
« tTG x3

Mukozal tTG & YINF
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ORIGINAL ARTICLE

Discriminant value of IEL counts and distribution pattern

(|

through the spectrum of gluten sensitivity: a simple diagnostic approach

Ayca Kirmizi' - Cagdas Kalkan ? - Seher Yuksel' - Zeynep Gencturk® - Bema Savas' - Irfan Soykan ® « Hulya Cetinkaya® -

Arzu Ensari' ([
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- Diagnostic value of gamma delta intraepithelial lymphocytes
e in gluten sensitivity: Any better than H&E or CD3?

Ayca KIRMIZI', Cagdas Kalkan?, Cevriye Cansiz Ersz', Berna Savas', Hulya Cetinkaya?, Zeynep Gencturk?, Arzu Ensari'

i

!

Ankara University Faculty of Medicine, Turkey

Objective:

The large maijority of intraepithelial lymphoyctes (IELs) express the a T cell receptor (TCR); only a minor 1racuon have the y5 TCR on the surface. It is the latter fraction of y5 IELs that

is known to axpand in glu(sn-sensmvs entampalhy (GSE) As there are many entities with i is including GSE, the number of IELs expressing y6

TCR i tin the We, aimed to the number of v5 IELs in comparison to H&E and CD3 counts, within the spectrum of gluten

sensitivity.

Methods:

The study group compnsed of controls, non-GSE IELosis, Type 1 and Type 3 GSE cases. Study groups were defined ling to the of clinical ic and
y gy and hi (Table 1). IEL counts were recorded on H&E, CD3 (Cell Marque, clone:103A) and TCRys (Thermo scientific, clone: gamma 3.20)

immur using biotin-px at Ventana automatic stainer. For IEL counting “villous-tip method" (5 well-ori villi, 20 at the tip of each) was used

in control, non-GSE and Type 1 GSE cases whereas, |IELs were counted per 100 enterocytes in flat mucosa of Type 3 GSE cases. Histological examples for each study group are
shown in Figure 1. Chi square test, Kruskal-Wallis test and Roc analysis were used for statistics.

Table 1- Study groups Figure 1- Histological examples for study groups
Control i
Control group Non-GSE IELosis Type 1 GSE Type 3 GSE é" ahis NenOot Etoety b fih S Lo
Clinical No No No
anaemia, steatorrhea
‘diarrhoea |
Laboratory Normal Normal Normal /low Fe  Low Fe,
and Folate Folate, vitD,
vitB12
Histology Normal Focal or diffuse, Diffusely Flat mucosa
mildly increased increased IELs  with diffuse IEL.
IELs infiltration
Resuits:
Table 2- Demographic data of groups Table 3- IEL cut-off values

Control group Non-GSE IELosis Type 1 GSE Type 3 GSE IEL cou Sensitivity (%) Specificity (%) PPV (%) NPV (%)

Male (n)(%)  31(37,8%) 41 (36,6%) 24 (27,3%)  31(33,7%) CD3 2 44.5

IELs increased significantly through the spectrum on H&E, CD3, and TCR y4 immunostains respectively (p<0,001) (Table 4, Figure 3).

Table 4- IEL counts on H&E, CD3 and TCR y5 immunostained slides

Figure 3- The diagram of IEL counts on H&E, CD3 and TCR v5 immunostained slides

Control group Non-GSE Type 1 GSE Type 3 GSE »
IELos! o
£ w
»
IEL counts 20,55 + 6,93 35,37+ 8,78 57,87 + 13,67 71,05+ 20,46 =
> 108 g g
(CD3)
(mean + SD) »
o I
° Mon GSE 1 Loss
Concluslon
is of GSE i a ination of clinical, i genetic and histological hndmgs There are many conditions causing IELosis other than GSE, making the differantial
is more i We need iti tools to i the di in the ir ion of small intestinal biopsies taken from patients with suspected
GSE. On these grounds, CD3 IHC is to IELs which bear either ap or y& TCR, the mmor fraction that increases specifically in GSE. However, y5 TCR
antibodies available so far work on unfixed frozen tissue. Recently, several groups have m run lhese ies to evaluate y& IELs in various sites.
Despite, our attempt of using yd TCR antibody resulted in suboptimal staining, it still a si iny3 IELs the study groups, in correlation with CD3
counts. We therefore believe that IEL cutoffs determined on H&E and CD3 remain the standard procedure at present.
References:
1. Lonardi S, Villanacci V, Lorenzi L, et al. Anti-TCR gamma antibody in celiac disease: the value of counl on formalin-fixed paraffin-embedded biopsies. Virchows Arch (2013); 463:409-413.
2. Remes-Troche JM, Adames K, Castillo-Rodal Al et al. study between celiac disease, small intestinal bacterial overgrowth, and irritable bowel

syndrome. J Clin Gastroenterol (2007); 41(7):671-6.
3. Bardellini E, Amadori F, Ravelli A, et al. Histopathological findings in the oral mucosa of celiac patients. Rev Esp Enferm Dig (2014); 106(2):86-91.

Digestive Diseases and Sciences (2021) 66:3352-3358
https://doi.org/10.1007/510620-020-06680-x

ORIGINAL ARTICLE

A New Intraepithelial yé T-Lymphocyte Marker for Celiac Disease
Classification in Formalin-Fixed Paraffin-Embedded (FFPE) Duodenal
Biopsies

Alina Popp'? - Juha Taavela' - Paolo Graziano® - Paola Parente? - Claudia Covelli® - Carmela Lamacchia®
Angelo Andriulli* - Markku Maki' - Jorma Isola'*®

vd IEL sayisi

Colyak vs diger IELozis/malabsorpsiyon
nedenlerinin ayriminda kullanilabilir mi?
Preliminary data EVET diyor!
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Circulating hematopoietic stem cells
and putative intestinal stem cells
in coeliac disease

Anna Chiara Piscaglia'?, Sergio Rutella™, Lucrezia Laterza’, Valentina Cesaria', Mariachiara Campanale?,

Immacolata Alessia Cazzato®, Gianluca laniro?, Federico Barbaro?, Luca Di Maurizio?, Giuseppina Bonanno®,
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Tonia Cenci®, Giovanni Cammarota’, Luigi Maria Larocca® and Antonio Gasbarrini’

Controls b Coeliac patients
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Figure 3 Putative intestinal stem cell density in controls and in CD patients. a 71% of non-coeliac subjects had one CD133* epithelial cell every
two crypts and 29% had one CD133* cell per crypt; similar results were obtained for Lgr5* intestinal cells. Therefore, we defined as ‘normal”a

h reduced CD133* and Lgr5* intestinal
3/.gr5* representation. We defined as “I1SC depletion”an ISC density
133+ and Lgr5* epithelial cells significantly increased at 6 months and
ak at 12 months of GFD, when in some patients the pt nsity was augmented versus controls. We defined a density >1 cell/
amplification After 24 months of GFD, the CD133/1ar5* cell density was similar in patients and controls. Panels ¢ through f show rep
resentative immunohistochemistry pictures for CD133+ putative ISC (arrows) in CD patients at baseline (¢, higher magnification in d), at 12 months
{e) and at 24 months (f) of GFD.

Basemont
merreane
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(a) Cartoon Crypt

(b) 3D Reconstructed Crypt

(¢) 30 Computational Crypt
Model

Intestinal kok hiicrelerinin
kriptlerdeki dagilimi ve 3D rekonstriiksiyonu
Colyak vs diger IELozis/malabsorpsiyon
nedenlerinin ayriminda kullanilabilir mi?
Preliminary data BELKI diyor!




Automated Detection of Celiac Disease on Duodenal Biopsy

Slides: A Deep Learning Approach

Jason W. Wei'<, Jerry W. Wei", Christopher R. Jackson®, Bing Ren?, Arief A. Suriawinaia®, Saeed Hassanpour'=#

Departments of 'Biomedical Data Science and *Computer Science, Dartmouth College, Hanover, *Department of Pathology and Laboratory Medicing,

Dartmouth-Hitchcock Medical Center, Lebanon, *Department of Epidemiology, Darimouth College, Hanover, New Hampshire, USA

Received: 15 November 2018 Accepted: 31 Janmary 2019 Published: 08 March 2019

D Normal . Celiac Disease . Nonspecific Duodenitis

| Pathal Inform 2019, 1:7

Hepatoldgy () JGHF
doi:10.1111/jgh. 14369

GASTROENTEROLOGY

Celiac disease gene expression data can be used to classify
biopsies along the Marsh score severity scale
Richard P G Charlesworth,* @ Linda L Agnew,* David R Scott” and Nicholas M Andronicos*
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