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Is all benign Barrett’s the same?
Contribution of pathology towards
risk stratification.

Heike Grabsch

Associate Professor in GI Pathology
Consultant Histopathologist

H.I.Grabsch@leeds.ac.uk

Overview

e Challenges of current clinical management

e Diagnosing columnar lined oesophagus
(Barrett’s oesophagus)

Histological spectrum with special emphasis
on goblet cells

Predictors of progression
Importance of diagnosing low grade dysplasia

Is there benefit in extending morphology
based risk assessment?
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Challenges for the current clinical management

A large proportion of individuals with BE )

are asymptomatic

Nearly 50% of people develop EA without
symptoms associated with GERD

BE not Late-

95% of EAs arise without prior diagnosis of BE i —— stage EA

Nearly 80% of EAs arise without prior
diagnosis of GERD

No evidence that endoscopic screening of GERD
improves detection of BE prior to EA diagnosis |

Vast majority of people with BE detected by M—
endoscopy do not progress to EA; 95% die of BE detected

unrelated causes —

BE = Barrett's oesophagus , EA = Oesophageal adenocarcinoma

GERD = Gastro-oesophageal reflux disease

Reid JR et al. Nat Rev Cancer (2010); 10(2):87-101

Barrett’s oesophagus - Diagnostic criteria

e Endoscopy:
normal stratified squamous epithelium is
replaced by metaplastic columnar epithelium
and

e Histology:
- columnar epithelium (UK, Japan)
- intestinal metaplasia (US, Europe)

9/3/2013



The histological spectrum of oesophageal

Table 2. Criteria for Classifying Esophageal Columnar Epi-

thelium.
CLASSIFICATION FEATURES OF SURFACE LAYER FEATURES OF GLANDULAR
LAYER
VILLIFORM FOVEQLI GOBLET MUCOUS PARIETAL CHIEF
FOLDS CELLS CELLS CELLS  CELLS
Gastric-fundic- - + - + + +
type epithelium
Junctional-type - + - + - -
B " epithelium
Specialized + - + + - -
C| columnar-type
epithelium

Paull A et al. (1976) NEJM 295(9):476-80

The histological spectrum of Barrett’s oesophagus

Squamous mucosa overlying columnar Multilayered epithelium, a hybrid epithelium
crypts with IM ("buried metaplasia”). with squamous and columnar elements.

© 2007 Lippincott Williams & Wilkins, Inc. Published by Lippincott Williams & Wilkins, Inc.
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Oesophageal duct (arrow) amidst metaplastic  Hybrid glands: basal cardia type glands
foci is diagnostic of Barrett’'s mucosa. merging with metaplastic crypts.

Am J Surg Pathol 31(11):1733-1741, 2007
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Intestinal metaplasia - Morphological phenotype

Complete type: Incomplete type:
Goblet cells, Paneth cells Goblet cells and mucous cells of
enterocytes with brush border. varying sizes and shapes.

No brush border.

Ain ] Gastroenterol 2010;105-493-498;

Intestinal metaplasia - Morphological phenotype

Few goblet cells Abundant goblet cells




Intestinal metaplasia - Molecular phenotype

Frequency of intestinal differentiation by immunohistochemistry

Patients With
Columnar Metaplasia

Patients With Columnar Metaplasia With Goblet Cells
Without Goblet Cells Gastric Controls

(Barrett Esophagus)

Marker LDGC, N = 25 HDGC, N = 34 Total, N = 59 N =30 N=19
MUCSAC 5 34 (100%) 59 (100%) 30 (100%) 19 (100%)
MuUC2 32(94%)] 30 (85%) 0 (0%) 0
Das-1 32(94%) 53 (90%) 9 (30%) 0
Villin 3 33(97%) 56 (95%) 5(17%) 0
CDX-2 24 (96%) 34 (100%) 58 (98%) 13 (43%) 0
Ki67 12 (48%0)* 25 (74%)7 37 (63%) 5(17%)*1 0

*P<0.02 ¥ P<00007; $P< 003,
HDGC indicates high-density goblet cells; LDGC., low-density goblet cells; N, number of patients.

(Am J Surg Pathol 2009:33:1006-1015)

Intestinal metaplasia - essential for cancer risk?

NO:
- Kelty et al Scan ] Gastroenterol (2007); 42(11):1271-4

e 712 patients with CLO (55% with IM, 45% no IM)
adenocarcinoma development: 4.5% vs 3.6%, p=ns

- Gatenby et al Scan J Gastroenterol (2008); 43(5):524-30

¢ 1034 patients with CLO (59% with IM, 31% no IM)
adenocarcinoma development: no difference between patients
with or without IM
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Intestinal metaplasia - essential for cancer risk?

YES:

- Westerhoff M et al Clin Gastroenterol Hepatol (2012);
10:1232-6
e 296 patients with CLO (60% with IM, 40% consistently no IM )

Table 3. Neoplastic Outcome of Patients With No GCs vs All
Patients With GCs

No GCs GCs
(n=118) (n=178) Pvalue

Average number of additional 2.80 2.50 .50
endoscopic procedures
Average years of follow-up 5.80 4.80 .07
evaluation
Progression to dysplasia, n 0 14.00 .00
Progression to adenocarcinoma, n 0 2.00 .16
GC = goblet cell

High goblet cell density protects against
progression to adenocarcinoma

Hypothesis: Goblet cells - a potentially successful adaptive response by producing
a thick mucous barrier to acidic reflux which protect against cancer development.

Design: 3970 biopsies from 214 BE patients, total number of GCs and crypts;
number of crypts with =1 GC, mean number GC/crypt, % crypts with =1 GC.

Results: 32 patients progressed to cancer. Increased GCs in baseline biopsies with
dysplasia were significantly associated with protection from adenocarcinoma:

total number of GCs, mean number GC/crypt, number of crypts =21 GC and %
crypts =21 GC (all p<0.0001).

GCs in non-dysplastic biopsies were similarly significant for a protective association
in all comparisons (p= 0.007, 0.016, 0.0070 and 0.016, respectively).

K Golden et al Mod Pathol (2011); 24(S1):149A
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Hazard Ratio

High goblet cell density protects against
progression to adenocarcinoma
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Prediction of progression -
The Barrett’s oesophagus paradigm

Adenocarcinoma

Barrett’s oesophagus with
high-grade dysplasia
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Predictors of progression

¢ Clinical factors
- Age
- Male gender
- Adiposity
— Duration of disease

e Endoscopic factors
- BE segment length
— Nodularity/visible endoscopic lesion/irregularities
— Length of hiatus hernia

e Histology
— Dysplasia

e Molecular factors

BE duration and endoscopic
‘irregularities’ risk factors for developing
HGD or cancer
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Clin Cancer Res; 17(11); 3512-9.

Grade of dysplasia - the current gold standard
for determining patient management

Grade of
dysplasia
v v ¥
No LGD HGD or IMCA
dysplasia (confirmed (confirmed
by expert by expert
pathologist) pathologist)
\ \ \
Surveillance Surveillance Careful
or ablation endoscopic
(as part of evaluation using
research protocol HRE, NBI
? in patients at
higher risk of +
progression)
Endoscopic
resection of
visible lesions
Endoscopic Endoscopic
ablation of resection of
residual BE residual BE
segment (long segment (short
segment BE) segment BE)

Cumulative incidence of oesophageal adenocarcinoma or
high grade dysplasia in Barrett’s with low grade dysplasia

Adenocarcinoma or High-Grade
Dysplasia (%)

25+

Barrett's esophagus with low-grade dysplasia

5 Barrett's esophagus without low-grade dysplasia

___________

Follow-up (yr)

Hvid-Jensen F et al N Engl J Med (2011); 365:1375-83
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Low grade dysplasia - Challenges

e Endoscopically invisible, flat

e Endoscopic sampling:
4cm Barrett’'s = 20cm? area
> 4 biopsies/quadrant at 1cm interval
> bx size 0.04cm?2 x 64 = 2.56cm?2

e Pathological diagnosis

‘Vienna’ classification
of gastrointestinal epithelial neoplasia

e Negative for dysplasia
¢ Indefinite of dysplasia
e Low grade dysplasia

High grade dysplasia

Suspicious of intramucosal cancer

Intramucosal cancer
Intramucosal cancer ‘at least’

9/3/2013
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Criteria for diagnosing and grading dysplasia
Feature low Grade  High Grade
N/C ratio -+ ++

Loss of cell polarity = -+
Mitosis E ++
Atypical mitosis +/— +
Full-thickness nuclear stratification - +
Decreased goblet cells (+/— dystrophic) + ++
Hyperchromasia + ++
Multiple nudeoli +/— +/—
Large irregular (prominent) nucleoli = +/—
Irregular nuclear contour + ++
Nuclear pleomorphism - +
Villiform change = +/—
Crypt budding/branching +/— ++
Crowded (back-to-back) crypts +/— ++
Irregular crypt shapes +/— +
Intraluminal papilla/ridges - +/—
Lamina propria between glands + +/—

N/C, nuclear/cytoplasmic ratio; —, absent; +/—, may be present;

+, usually present. J Clin Pathol 2006:59:1029-1038

Histopathology 2007, 50, 920-927. DOL 10.1111/}.1365-2559.2007.02706.x

Grading of dysplasia in Barrett's oesophagus: substantial
interobserver variation between general and gastrointestinal
pathologists

M Kerkhof, H van Dekken,' E W Steyerberg.”? G A Meijer,® A H Mulder,* A de Bruine,’

A Driessen,’ F ] ten Kate,® | G Kusters, E | Kuipers & P D Siersema, for the CYBAR study group*
Departments of Gastroenterology and Hepatology, ' Pathology and *Public Health, Erasmus MC-University Medical Centre
Rotterdam, Rotterdam and *Departments of Pathology, VU University Medical Centre, Amsterdam, *Rijnstate Hospital,
Arnhem, * Academic Medical Centre, Maastricht and ®Academic Medical Centre, Amsterdam, the Netherlands

The interobserver agreement for dysplasia [no dys-
plasia (ND) versus indefinite for dysplasia/low-grade

Aims: To determine interobserver variation in grading
of dysplasia in Barrett’s oesophagus (BO) between non-

expert general pathologists and expert gastrointestinal
pathologists on the one hand and between expert
pathologists on the other hand.

Methods and results: In this prospective multicentre
study, non-expert and expa i

dysplasia (IND/LGD) versus high-grade dysplasia
(HGD)/ adenocarcinoma (AC)] between non-experts
and first panel experts and between initial experts and
first panel experts was fair (k = 0.24 and k= 0.27,

biopsy specimens of 920 pati
which were blindly reviewed
of expert pathologists (panel
panel expert in case of dis
grade. Agreement between ff
was established as the final
performed by k statistics. Dul
metaplasia, 127/920 (14%)

Conclusions: There was considerable interobserver vari-
ability in the interpretation of ND or IND/LGD in BO
between non-experts and experts, but also between
expert pathologists. This suggests that less subjective
markers are needed to determine the risk of developing
AC in BO.
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Low-Grade Dysplasia in Barrett’'s Esophagus:
Overdiagnosed and Underestimated

Wouter L. Curvers, MD'¥, Fiebo J. ten Kate, MD, PhD?'2% Kausilia K. Krishnadath, MD, PhD"*, Mike Visser, MD, PhD?'3,
Brenda Elzer, MSc?, Lubertus C. Baak, MD, PhD*'?, Clarisse Bohmer, MD, PhD**?, Rosalie C. Mallant-Hent, MD, PhD*!?,
Arnout van Qijen, MD#12, Anton H. Naber, MD, PhD?12, Pieter Scholten, MD®12, Qlivier R. Busch, MD, PhD®13,

Harriét G.T. Blaauwgeers, MD, PhD'®!?, Gerrit A. Meijer, MD, PhD*"* and Jacques J.G.H.M. Bergman, MD, PhD"121

1,198 BE patients
(59 yrs (s.d.14); 67% male)

'

147 Patients diagnosed with LGD
(61 yrs (s.d.12); 72% male)

|

l l 15% l l 75% downgraded
1 Patient with a 22 Patients with a 14 Patients with a 110 Patients with a _
consensus diagnosis consensus diagnosis consensus consensus NDBE =hon
of HGD of LGD diagnosis of ID diagnosis of NDBE ~ dysplastic BE
Excluded from further  Follow-up diagnosis: Follow-up diagnosis: Follow-up diagnosis:
analysis. -5 NDBE -7 NDBE -85 NDBE
-11D -2ID -41D
-5LGD -2LGD -1LGD
-8 HGD/Ca -0 HGD/Ca -2 HGD/Ca

— 3 no follow-up - 3 no follow-up - 18 no follow-up

Am J Gastroenterol 2010; 105:1523-1530;

Morphology based risk assessment
what could we measure?

e Degree, type of inflammation

e Type of metaplasia (intestinal, pancreatic ...)
e Grade of dysplasia (predominant or worst?)
e Extent of dysplasia (diffuse vs focal)

e Morphometry (nucleus, stroma, vessels ...)

9/3/2013
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Grading inflammatory changes

Degree of
inflammation

0

1+

2+

3+

Columnar epithelium

Moderate no. of mononu-
clear cells; no polymor-
phonuclear cells.

Increased no. of mononu-
clear cells; occasional
polymorphonuclear cells,
but no epithelial trans-
migration.

Increased no. of mononu-
clear cells; moderate no.
of polymorphonuclear
cells, with occasional
epithelial transmigration.

Increased no. of mononu-
clear cells; numerous
polymorphonuclear cells,
with epithelial trans-
migration with or
without pit or gland
abscess formation
(or both),

Squamous epithelium

Normal rete pegs; normal
basal layer; no poly-
morphonuclear cells.

Slight increase in rete-peg
length & thickness
of basal layer; no poly-
morphonuclear cells.

Moderate increase in rete-
peg length & thickness
of basal layer; rare
polymorphonuclear
cells in epithelium or
submucosa (or both).

Marked increase in rete-
peg length & thickness
of basal layer;
numerous polymorpho-
nuclear cells in
epithelium or
submucosa (or
both).

Paull A et al. (1976)

Oesophagitis - a risk factors for
developing neoplasia in Barrett’s

0.20 o

0.15 o

0.10 4

0.05 o

Incidence o1 neoplasuc progression

0.00

Esophagitis

P<0.001

Mo esophagitis

Am ] Gastroenterol 2011; 106:1231-1238;

1.00 200 300
FU period (years)

9/3/2013
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Presence of low grade dysplasia -
a risk factors for developing HGD or cancer

0.4 o

P=0.001

0.3 1

0.2 1

Low-grade dysplasia

0.1

Incidence or neoplastic progression

IR L A "
0.0 No dysplasia
T T T T
1.00 2.00 3.00 4.00

FU period (years)

Am ] Gastroenterol 2011; 106:1231-1238;

Extent of low-grade dysplasia - a risk factor
for developing oesophageal adenocarcinoma

Hypothesis: Extent of LGD and HGD are risk factors for progression to
carcinoma.

Methods: Baseline biopsies from 77 BE patients with dysplasia. The total
numbers of LGD crypts, HGD crypts and non-dysplastic crypts were counted.

Results: Mean proportion of LGD crypts/patient was significantly higher in
progressors (46.4%vs 26.0%, P= 0.037).

Mean number of HGD crypts/per patient and mean proportion of HGD crypts
per patient were not associated with carcinoma.

Conclusion: The extent of LGD is a significant risk factor for the
development of adenocarcinoma.

Only the presence (not the extent) of HGD is significantly associated
with a greater relative risk for development of carcinoma.

Srivastava A et al. Am J Gastroenterol (2007); 102:483-93

9/3/2013
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Extent of dysplasia in progressors versus
NON-progressors

Feature

Progressors (N = 44) Nonprogressors (N = 33) P Value

A. Total crypt counts

Mean # crypts/patient 209.6 (4.0-749.0) 169.6 (35.0-494.0) 0.40
Mean # dysplastic crypts/patient 115.2(4.0-543.0) 56.2 (4.0-447.0) 0.01
Mean # LGD crypts/patient 93.9 (0-543.0) 41.2 (0-447.0) 0.07
Mean # LGD crypts/patient* 102.6 (4.0-543.0) 33.4(4-447.0) 0.26
Mean # HGD crypts/patient 15.3(0.0-179.0) 10.2 (0-105.0) 0.14
B. Proportional crypt counts
Mean % dysplastic crypts/patient 63.4% (2.1-100%)  38.3% (1.4-100%) 0.004
Mean % LGD crypts/patient 46.4% (0-100%) 26.0% (0-95.7%) 0.037
Mean % LGD crypts/patient* 64.5% (2.1-100%)  22.1% (1.4-90.4%) 0.01
Mean % HGD crypts/patient 12.2% (0—-100%) 6.8% (0-99.1%) 0.20

*Represents patients who have only LGD as their maximum dysplasia grade (N = 31).

(Am J Gastroenterol 2007;102:483-493)

Extent of high-grade dysplasia - a risk factor
for developing oesophageal adenocarcinoma

¢ 67 patients, diffuse HGD (> 5 crypts or in more
than 1 biopsy) vs focal HGD (=< 5 crypts in 1 bx)

e Diffuse HGD: 3.7 fold increased risk of cancer

Cancer free (% )

Patients with focal HGD
had significantly improved

p<0.001
) cancer-free survival rates
o 1 2 3 4
Time after index date { years ) (p < 0.001)
Numbers at risk
Focal 33 23 16 14 7
Diffuse 67 28 17 10 3

Buttar NS et al. Gastroenterology (2001); 120(7):1630-9|

9/3/2013
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Extent of high grade dysplasia does not
predict presence of cancer in the oesophagectomy.

Hypothesis: The extent of high grade dysplasia in Barrett's oesophagus
is a predictor of the presence of adenocarcinoma at the time of
oesophagectomy.

Methods: 42 BE patients with HGD who underwent oesophagectomy. All
biopsies and post-oesophagectomy sections were reviewed. The extent
of HGD was determined.

Results: 24 (57%) had unsuspected cancer at oesophagectomy.
Cleveland criteria: 10 of 21 (48%) patients with focal HGD had
carcinoma compared with 14 of 21 patients (67%) with diffuse HGD
(p=0.35).

Mayo criteria: 5 of 7 (72%) patients with focal HGD had carcinoma
compared with 19 of 35 (54%) with diffuse HGD (p=0.68).

Conclusion: The extent of high grade dysplasia, regardless of how
it is defined, does not predict the presence of unsuspected

adenocarcinoma at oesophagectomy.
Dar MS et al. Gut (2003); 52:486-9

CLINICAL DECISION MAKING IN BARRETT’S
OESOPHAGUS CAN BE SUPPORTED BY
COMPUTERIZED IMMUNOQUANTITATION AND
MORPHOMETRY OF FEATURES ASSOCIATED WITH
PROLIFERATION AND DIFFERENTIATION

W. POLKOWSKI', J. P. A, BAAK?*, J. J. B. VAN LANSCHOT?, G. A, MEUER?, L. T. SCHUURMANS?, F. J. W. TEN KATE®,
H. OBERTOP? AND G. J. A. OFFERHAUS*

Computerized quantitative pathology for the grading of
dysplasia in surveillance biopsies of Barrett’s oesophagus

Johanna W. van Sandick'*, Jan P. A, Baak’, J Jan B. van Lanschot!, Wojciech Polkowski', Fiebo ). W. ten Kate®,
Hugo Obertop' and G. Johan A. Offerhaus’

Journal of Pathology
J Pathol 2000; 190: 177-183.

Routine morphometrical analysis can improve
reproducibility of dysplasia grade in Barrett's
oesophagus surveillance biopsies

J P A Baak, FJ W ten Kate, G J A Offerhaus, J J van Lanschot, G A Meijer

J Clin Pathol 2002;55:910-916

Computerized morphometry as an aid in
determining the grade of dysplasia and
progression to adenocarcinoma in
Barrett’s esophagus

Edmond Sabo', Andrew H Beck’, Elizabeth A Montgomery?, Baishali Bhattacharya®,
Patricia Meitner', Ji Yi Wang’ and Murray B Resnick’ [ T——

9/3/2013
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Computerized nuclear morphometry
for determining grade of dysplasia

Table 1 Univariate statistical comparison between diagnostic groups

Variables (normalized means +s.e.m.) ND (n = 36) IND n=16) LGD fn= 21} HGD (n = 24) Significance (ANOVA)
Architectural

Pseudostratification 1.28£0.09 1.20£0.08 1.65+0.10™" 1.461+0.14 P=0.036

Crowding 1.55+0.16 1.59+0.21 1.64+0.12 1.83+0.15 NS

Orientation 1.65+0.11 1.56+0.10 1.60+0.13 2.04+0.1250* P=0.027
Size

Mean nuclear area 1.09+0.05 0.90+0.07 1.25+0.06 1.50+0.08%" P<0.01
Pleomorphism (variability]

Area-s.d. 0.9240.10 0.934+0.10 1.2240.09*" 1.53+£0.08%b< P<0.01

Aspect-s.d. 0.96+0.04 0.931+0.06 0.92+0.05 0.98+0.07 NS

Contour-s.d. 1.07+0.02 1.03+0.05 1.03+0.05 0.97 +0.02 NS
Texture

Margination 0.99+0.004 0.99+0.005 0.97+0.005* 1.00+0.003° P<o0.01

Heterogeneity 0.81+0.08 0.89+0.07 0.84+0.09 0.86+0.08 NS

OD-s.d. 0.91+0.03 0.97+0.03 0.92+0.03 0.96+0.03 NS

10D-s.d. 0.97+0.11 0.96+0.12 1.00+0.09 0.82+0.05 NS
Symmetry index of

Contour-Sym 1.00+0.003 1.00+0.002 1.00+0.002 0.98+0.003%"° P<0.01

Margination-Sym 1.09+0.006 1.10+0.001 1.10+0.001 1.10+0.006 NS

Heterogeneity-Sym 0.97 +£0.01 0.95+0.02 0.974+0.01 0.94+0.01 NS

Laboratory Investigation (2006) 86, 1261-1271

Discriminating power of mean nuclear
area (MNA) and stratification index (SI)

70 0,60
MNA
60 % 050
=
& 50 2
(_E c 0,40
o
S0 £
g ° é 0,30
30 -
2 % 020
10 0,10

ND LGD HGD ImCa

SI = relative position of the
nucleus in the epithelium

a

ND

Mann-Whitney U-test (p values)

Quantitative feature ND vs. LGD LGD vs. HGD
Mean nuclear area ns 0.000
Stratification index 0.000 0.000

Mean nuclear volume 0012 0.000

p53 area % 0.021 0.029

Ki67 area % 0.008 0.001

Mitotic activity index ns ns

LGD HGD

J Pathol 184:161-168, 1998
J Pathol 190:177-183, 2000

9/3/2013
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Combining stratification index and
Ki67 quantification/area
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Figure 3. Classification results for LGD/HGD areas in Barrett's oesophagus biopsies by quantification of Sl and Ki67 area %. Of the
I | disagreement areas, eight areas could be classified uniquely as either LGD (3) or HGD (5). The other three areas (95, ¥ 101, and
*104) were near the discriminant line between LGD and HGD (i.e. probability p of classification in any of the two groups,
0.25 <p <0.75 =zone between dotted lines)

| Pathol 2000; 190: 177-183.

Remaining Challenges to histology-
guided care in patients with CLO

e Lack of a reproducible diagnostic classification

e Rates of progression from dysplasia to cancer
vary substantially between studies

e Heterogeneity of dysplasia requires large number
of biopsies to reduce sampling errors

e Use of dysplasia grades when trying to identify
risk stratification markers may ‘hardwire’
limitations of dysplasia classification into other
markers

18



Will molecular markers be better for risk
assessment than histology?

Cell cycle

Kie7 "
Apoptosis \L

Cell interactions

Adhesion \L
Nuclear catenins *

Barrett's metaplasia |:> Low-grade dysplasia |:> High-grade dysplasia |:> Adenocarcinoma

p53
mutations

P-cadherin
demethylation

Hypermethylation
of p16, RUNx3
and HPP1

Aneuploidy

p16 LOH

Cyclin D1 LOH

MCM2 and cyclin A
marking cell
proliferation

Histopathological

detection

Am ] Gastroenterol 2009; 104:2681-2683;

Multiple aneuploidy

9/3/2013
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Risk factors for developing Barrett’s

Effect on BO Effect modifier
Established risk GORD
factors Male gender
Obesity
Age
Caucasian
ethnicity
Putative risk Smoking
factors Heredity
No risk factor Alcohol
Purative protective Wine
factors H. pylori
Dietary factors
NSAIDs

Abbreviadons: BO = Barrett’s esophagus; GORD = gastro-
esophageal reflux disease; H. pylori = Helicobacter pylori;
NSAIDs = nonsteroidal anti-inflammatory drugs.

Scandinavian Fournal of Gastroenterology. 20123 47: 307-406

Rate of progression
LGD to HGD/adenocarcinoma

e Wani S et al. Gastroenterology (2011); 14: 1179-86
- Multicentre US, 201 BE w LGD, mean follow up 6 years
- Incidence (HGD/AC): 1.83%/year (95% CI: 1.23-2.74)

e delonge PJ et al Gut (2010); 59:1030-36
- Nationwide NL, 16,333 BE patients, endpoint HGD/AC
- Incidence (HGD/AC): 1.06%/year (95% CI: 0.68-1.67)

e Hvid-Jensen F et al N Engl J Med (2011); 365:1375-83
- Nationwide DK, 11,028 BE patients, 621 BE w LGD
- Incidence (HGD/AC): 1.27%/year (95% CI: 0.9-1.79)

9/3/2013
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