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Crohn‘s ? Ulcerative colitis ?

Bacteria”? Superinfection? Virus?
Parasites? Toxic ? X-Rays ? collagenous ?
,Microscopic” ? Drug induced 7
Ischaemic ? Pseudomembranous ?

Colitis-Imitator ? AIDS ? NEC ? Protein?
Biologicals ? ?




Grading of inflammation in IBD

Microscopic analysis and assessment according to Riley:

Scoring: 0 = none 1= mild 2= 3 = severe

Sigmoid

Rectum

Acute inflammatory cell infiltrate (PMN in the lamina propria)

Crypt abscesses

Mucin depletion

Surface epithelial integrity

Chronic inflammatory cell infiltrate (round cells in the lamina propria)

Crypt architectural irregularities

Classification of degree of mucosal inflammation (Riley Histological Index):

0 =no signs of 1= remission
ulcerative
colitis

2 = mild
activity

3 =moderate 4 = severe

Scoring: activity activity

Histological assessment for each segment:

Sigmoid

Rectum

Total histological assessment (HI)

Please cross below:

Diagnosis of ulcerative colitis certain.
Diagnosis of ulcerative colitis possible, but not certain

Diagnosis certainly no ulcerative colitis.
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Microscopic analysis and assessment according to the Nancy Histological Index:

Histological items (Definitions)

Description

Grade

Ulceration

(Loss of colonic crypts replaced with ‘immature’
granulation tissue (defined as disorganised blood vessels
with extravasated neutrophils) or the presence of
fibrinopurulent exudate. The presence of only epithelial
stripping should not be considered as ulceration.)

Presence of ulceration

4
Severly active disease

Absence of =

for acute

ry cells infiltrate

|

Acute inflammatory cells infiltrate
(The presence of neutrophils in lamina propria and/or
epithelial cells.)

Moderate to severe:
Presence of multiple
clusters of neutrophils in
lamina propria and/or in
epithelium that are easily
apparent

3

Moderately active
disease

Mild: Few or rare
neutrophils in lamina
propria or in the
epithelium that are difficult
fo see.

2
Mildly active disease

Absence of neutrophils: =

for chronic

y cells infiltrate

|

Chronic inflammatory cells infiltrate
(Presence of lymphocytes and/or plasmocytes and/or
eosinophils in lamina propria. )

Moderate to severe:
increase in chronic
inflammatory cells number
that are easily apparent

1
Chronic inflammatory
infiltrate with no acute
inflammatory infiltrate

No or mild: no or mild
increase in chronic
inflammatory cells
number.

0

No histological significant
disease.

Classification of histological disease activity of UC (Nancy Histological Index):

Sigmoid

Rectum

Nancy Histological Index for each segment:

Total Nancy Histological Index:

Microscopic analysis and assessment according to the simplified Geboes Score:

Grade Subgrade Score
No abnormalities 0.0
Grade 0: -
No inflammatory activity Presence of archl.tectural changes : _ 0.1
Presence of architectural changes and chronic mononuclear cell infiltrate 0.2
g;:gle Te;sma cells :Igt;r;sgerzzze ::
P Marked increase 1.2
Grade 2A: No increase 2A.0
Eosinophils in lamina Mild increase 2A.1
propria Marked increase 2A.2
Grade 2B: No increase 2B.0
Meutrophils in lamina Mild increase 2B
propria Marked increase 2B.2
None 3.0
5::?::):hils in epithelium |07 Crypts involved 3.1
> 50% crypts involved (as defined in the protocol) 3.2
None 4.0
Grade 4: Marked attenuation 4.1
Epithelial injury (in crypt Probable crypt destruction — Probable erosions 4.2
and surface epithelium) Unequivocal crypt destruction — Uneguivocal erosions 4.3
Ulcer or granulation tissue 4.4

Classification of histological inflammatory activity of UC (Simplified Geboes Score):

Simplified Geboes Score for each segment:

Sigmoid Rectum

Total simplified Geboes Score:




Grading of inflammation in IBD

infiltrate

none

increased

cells
infiltrates
also in

transmural

Inflammatory

presence of
inflammatory

submucosa

Histology scoring items

Goblet Crypt
o=l densit
los y

none normal
decreased
0,

<10% Ty <10%

decreased

10-50% by 10-

50%
decreased
0,
>50% Ty >50%

Crypt
hyperplasia

none

slight
increase in
crypt length

2-3 fold
increase in
cryp length

>3 fold
increase in
crypt length

Muscle Submucosal Crypt .
. . : . Ulceration
thickening  inflammation abcess
none none absent absent
slight individual cells
strong Infiltrate(s)
. large
excessive present present

infiltrate(s)

Koelink, Vieth et al. 2018



Proinflammatory cytokines, Chemokines, Oxidative Stress, RONS,
Growth factors, ECM Alterations, Angiogenesis

Genetic and
epigenetic
Afterations

Environment

Proinflammatory cytokines,

Chemokines, Oxidative Genetic and

epigenetic
Alterations
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Dual Effect of Epiregulin in
UC carcinogenesis

Epithelial repair / Tumor growth promotion
mucosal healing

Pathogen-associated

molecular patterns

et el

® Epiregulin @

Role of fibroblasts
underestimated ! . ..ceia s cinimvest 2013



CEDE Neoplasia Concept

LGD

associated

® 305 —O0 S o

LGD

‘1

sporadic
Adenoma

Laine L. et al. 2015 SCENIC: PARIS
classification, Vieth et al. 2012



Regression of Incidence over time in
colorectal cancer in UC

Incidence (%)

1980 1890 2000

Rutter MD, et al Gastroenterology 2006



Comparision 2001 vs 2011 vs 2017

2001: 60 Neoplasms in UC
2011: 153 Neoplasms in UC
2017: 111 Neoplasms in UC
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modif. after Vieth et al. 2012



Criteria Neoplasia in IBD

Abrupt changes to adjacent epithelium

No maturation towards surface

Hyperchromasia

Pleomorphism depending on degree (LGD vs HGD!)
Classic criteria by Robert Riddell still valid

More types exist !

Sporadic vs associated .... No problem in Surgery!


















Hypermucinous neoplasia

CRITERIA:

- Increased number of goblet cells

- Loss of contact to basal membrane
- Atypic goblet cells

- Plant like features

- Dystrophic goblet cells (HGD?)



New Neoplasia- Classification in IBD

Mean observer

: Test cases
Dysplasia category agreement
N N (%)
1 Conventional adenoma-like 14 4.3 (61)
2 Hypermucinous 3 4.7 (67)
3 Sessile serrated polyp-like 6 3.2 (45)
4 Traditional serrated adenoma-like 2 4.0 (57)
5 “Terminal epithelial differentiation” 6 4.7 (67)
6 Goblet cell-deficient 2 6.0 (86)
7 Serrated NOS 1 5.0 (71)
Unclassified 1 3.0 (43)

Noam Harpaz, John Goldblum, Neil Shepherd, Robert Riddell, Carlos
Rubio, Michael Vieth, Robert Odze, USCAP 2017



New Neoplasia- Classification in IBD

Mean observer
Test cases

Dysplasia category agreement
N N (%)
1 Conventional adenoma-like 14 4.3 (61)

Noam Harpaz, John Goldblum, Neil Shepherd, Robert Riddell, Carlos
Rubio, Michael Vieth, Robert Odze, USCAP 2017






New Neoplasia- Classification in IBD

Mean observer
Test cases

Dysplasia category agreement
N N (%)
2 Hypermucinous 3 4.7 (67)

Noam Harpaz, John Goldblum, Neil Shepherd, Robert Riddell, Carlos
Rubio, Michael Vieth, Robert Odze, USCAP 2017






New Neoplasia- Classification in IBD

Mean observer
Test cases

Dysplasia category agreement
N N (%)
3 Sessile serrated polyp-like 6 3.2 (45)

Noam Harpaz, John Goldblum, Neil Shepherd, Robert Riddell, Carlos
Rubio, Michael Vieth, Robert Odze, USCAP 2017






New Neoplasia- Classification in IBD

Mean observer
Test cases

Dysplasia category agreement
N N (%)
4 Traditional serrated adenoma-like 2 4.0 (57)

Noam Harpaz, John Goldblum, Neil Shepherd, Robert Riddell, Carlos
Rubio, Michael Vieth, Robert Odze, USCAP 2017
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Noam Harpaz, John Goldblum, Neil Shepherd, Robert Riddell, Carlos
Rubio, Michael Vieth, Robert Odze, USCAP 2017
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New Neoplasia- Classification in IBD

Mean observer

Test cases
agreement

5 “Terminal epithelial differentiation” 6 4.7 (67)

Noam Harpaz, John Goldblum, Neil Shepherd, Robert Riddell, Carlos
Rubio, Michael Vieth, Robert Odze, USCAP 2017
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New Neoplasia- Classification in IBD

Mean observer
Test cases

Dysplasia category agreement
N N (%)
6 Goblet cell-deficient 2 6.0 (86)

Noam Harpaz, John Goldblum, Neil Shepherd, Robert Riddell, Carlos
Rubio, Michael Vieth, Robert Odze, USCAP 2017






New Neoplasia- Classification in IBD

Mean observer
Test cases

Dysplasia category agreement
N N (%)
7 Serrated NOS 1 5.0 (71)
Unclassified 1 3.0 (43)

Noam Harpaz, John Goldblum, Neil Shepherd, Robert Riddell, Carlos
Rubio, Michael Vieth, Robert Odze, USCAP 2017



Sporadic CRC?

CU Patient with CRC

Finding a Biomarker
to decide




Sporadic Carcinoma

Aneuploidy
Methylation
MS| DCC/DPC4
k-ras K-ras
COX-2
SMAD4

.‘”’

Colitis-associated Carcinoma

Aneuploidy
CIN/MS_I APC
eoxs || Po2. | DCC/DPC4 K-ras TGE-R

l

Itzkowitz SH et al. 2004
el Kameyama et al. 2018



Biomarker for UC cancer

Summary of recent studies on biomarker developments for ulcerative colitis-associated cancer:

blood/colon tissue

Protein DNA:

DNA methylation:

Micro-RNA:

Protein:

RNA:

p53 (potential marker to detect high-risk neoplasia, but not to distinguish between sporadically and
associated)

CIN

IBD specific mutations: SOX9, EP300, NRG1, IL16 (only 15 Patients with CU associated cancer)

ER, MYOD, p16, and CSPG2 (no sporadic CRC for comparison)

FOXE1, SYNE1 (no sporadic CRC for comparison)

EYA4 (To distinguish between healthy and neoplasia / carcinoma, not sporadically vs. associated)
RUNX3, MINT1, and COX-2 (no sporadic CRC for comparison)

p14 (potential marker to detect high-risk neoplasia, but not to distinguish between sporadically and
associated)

BVES (no sporadic CRC for comparison)

miR-143 and miR-145 (no sporadic CRC for comparison)

Decrease of 3 microRNAs (miR-192, miR-375, and miR-422b), upregulation of 8 microRNAs (miR-16, miR-
21, miR-23a, miR-24, miR-29a, miR-126, miR-195 and Let-7f) (no sporadic CRC for comparison)

miR-21 and miR-155 (no sporadic CRC for comparison)

miR-26b (should be validated as potential biomarker)

p53 and CHGA (no sporadic CRC for comparison)

p53 and AMACR (potential marker to detect high-risk neoplasia, but not to distinguish between sporadically
and associated)

Bcl-xl (difference between CU ass. and sporadic, but similar to neoplastic progression in Barrett's
oesophagus)

PDCD4

COX (potential marker to detect neoplasia, but not to distinguish between sporadically and associated)
8-NG and 8-oxodG (should be validated as potential biomarker)

TRAP1 (no sporadic CRC for comparison)
CCND1, SERPINBG, PAP, IL8, and NOS2A (should be validated as potential biomarker)



Conclusion

— Inflammation is the therapeutic target
— Neoplasia concept!
— Biomarkers for neoplasia

— Sporadic neoplasia vs colitis associated






