FALK SYMPOSIUM 159

)

Edited by

N. Toztin, Marmara University, Istanbul, Turkey

G. Mantzaris, Evangelismos Hospital, Athens, Greece
U. Dagl, Yiiksek ihtisas Hospital, Ankara, Turkey

J. Schélmerich, Universitat Regensburg, Germany




IBD 2007 — Achievements in
Research and Clinical Practice



FALK SYMPOSIUM 159

IBD 2007 — Achievements
in Research and
Clinical Practice

N. Téziin

Marmara University
Istanbul
Turkey

G. Mantzaris

Evangelismos Hospital
Athens
Greece

U. Dagh
Yilksek Ihtisas Hospital
Ankara
Turkey

J. Scholmerich
Universitat Regensburg
Regensburg
Germany

Proceedings of the Falk Symposium 159 held in Istanbul, Turkey,

May 4-5 2007

@ Springer



Library of Congress Cataloging-in-Publication Data is available.

ISBN-13 978-1-4020-6986-4

Published by Springer,
PO Box 17, 3300 AA Dordrecht, The Netherlands

Sold and distributed in North, Central and South America
by Springer,
101 Philip Drive, Norwell, MA 02061 USA

In all other countries, sold and distributed

by Springer,
PO Box 322, 3300 AH Dordrecht, The Netherlands

Printed on acid-free paper

All Rights Reserved
© 2008 Springer and Falk Foundation e.V.

No part of the material protected by this copyright notice may be reproduced or utilized in any
form or by any means, electronic, mechanical, including photocopying, recording or by any
information storage and retrieval system, without written permission from the copyright owners.

Printed and bound in Great Britain by MPG Books Limited, Bodmin, Cornwall.



Contents

List of principal contributors iX
List of chairpersons xii
Preface XV

SECTION I: EPIDEMIOLOGY, RISK FACTORS AND GENETICS
Chair: RW Stockbriigger, E Tsianos

1 Epidemiology and genetics of inflammatory bowel disease
in Turkey
U Dagh 3

2 Inflammatory bowel disease in Greece: 25-years’
epidemiological and clinical studies
JK Triantafillidis, P Cheracakis, E Merikas, G Malgarinos,
F Georgopoulos, | Fouskas, M Mylonaki, E Giannakoulopoulou 13

3 Inflammatory bowel disease in southern Europe
B Vucelic, S Cukovic-Cavka 30

4 Comparison to North and Central Europe
E Langholz 38

SECTION lI: BACTERIAL AND VIRAL INFECTIONS
MIMICKING INFLAMMATORY BOWEL DISEASE
Chair: W Jafri, M Farthing

5 lleocolonic tuberculosis: a diagnostic challenge
D Epstein 45

6 Bacterial and viral infections mimicking inflammatory
bowel diseases
M Tériiner 54



10

11

12

13

14

15

CONTENTS

Inflammatory bowel disease coexistent with viral hepatitis
and HIV
EA Kouroumalis 60

SECTION lil: DIAGNOSTIC STANDARDS AND DEVELOPMENTS
Chair: H Herfarth, | Rozanes

Endoscopic and histological grading in inflammatory
bowel disease
G D’Haens 71

Conventional imaging
U Korman 75

SECTION IV: CASES AND CONTROVERSIES
Chair: D Rachmilewitz, N Toziin

State-of-the-Art Lecture: What is the role of surgery for
inflammatory bowel disease — State of the art 2007
B Singh, NdMcC Mortensen 89

State-of-the-Art Lecture: The changing face of inflammatory
bowel disease over recent decades
P Rutgeerts, S Vermeire, G Van Assche 99

SECTION V: LABORATORY MARKERS AND OTHER TOOLS
Chair: S Arslan, S Vermeire

Antibodies: useful tools or pathophysiology markers?
J Branche, M Chamaillard, J-F Colombel 107

How to diagnose Behcet’s and intestinal Behcet's disease?
AF Celik, ON Pamuk, M Melikoglu, H Yazici 118

Stool tests: are they useful?
A Loganayagam, | Bjarnason 129

SECTION VI: FEATURES OF DRUGS USED IN INFLAMMATORY
BOWEL DISEASE
Chair: A Nakos, DK Podolsky

Features of drugs used in inflammatory bowel disease:
5-aminosalicylic acid (mesalazine)
U Klotz 145

Vi



16

17

18

19

20

21

22

23

24

25

26

CONTENTS

Immunosuppressive drugs in inflammatory bowel disease:
azathioprine
| Atreya, MF Neurath

Antibiotics and probiotics
P Gionchetti, F Rizzello, C Morselli, R Tambasco, M Campieri

Features of drugs used in inflammatory bowel disease
A Gangl

SECTION VII: TREATMENT ALGORITHMS: “THE STANDARD
PATIENT”
Chair: IE Koutroubakis, A Tromm

Mild-to-moderate left-sided ulcerative colitis and proctitis
GJ Mantzaris

Treatment of mild-to-moderate episodes of extensive
ulcerative colitis
P Marteau, X Dray

Mild to moderately active ileocaecal Crohn’s disease
V Gross

Therapy of mild to moderate colonic Crohn’s disease
HA Akpinar

State-of-the-Art Lecture: Future therapies in inflammatory
bowel diseases
J Schéimerich

SECTION VIiIl: CASES AND CONTROVERSIES
Chair: D Karamanolis, C Gasche

Management of fistulizing Crohn’s disease: the conservative
approach
HO Hamzaoglu

Fistulizing Crohn’s disease: the aggressive approach
BE Sands

Refractory ulcerative colitis: the conservative approach
S Odes

vii

153

162

176

189

208

213

221

232

245

249

257



27

28

CONTENTS

Refractory ulcerative colitis: the aggressive approach

WJ Sandborn 264

The surgical approach for refractory ulcerative colitis

S Baratsis 272
279

Index

viii



List of principal contributors

HA Akpinar

Dokuz Eylil University School of
Medicine

Department of Internal Medicine

Division of Gastroenterology

Inciralti

35340 Izmir

Turkey

S Baratsis
Evangelismos Hospital
Surgical Clinic A
45-47 Ipsilantou str.
10675 Athens

Greece

I Bjarnason

Department of Gastroenterology
King’s College Hospital
Denmark Hill

London, SE5 9PJ

UK

AF Celik

Istanbul University

Cerrahpasa Faculty of Medicine
Department of Gastroenterology
34098 Cerrahpasa/lstanbul
Turkey

J-F Colombel

Service de Maladies de I’Appareil
Digestif et de la Nutrition

CHRU Claude Huriez

59037 Lille Cedex

France

U Dagli

Yiksek Ihtisas Hospital
Gastroenterology Division
Sihhiye/Ankara

Turkey

G D’Haens

Imelda Gastrointestinal Clinical
Research Center

Imeldalaan 9

2820 Bonheiden

Belgium

D Epstein

Division of Gastroenterology
Department of Medicine
Groote Schuur Hospital
Anzio Road

Observatory 7925 Cape Town
South Africa

A Gangl

Division of Gastroenterology and
Hepatology

Department of Medicine Il

Medical University of Vienna

Wahringer Guirtel 18-20

1090 Vienna

Austria

P Gionchetti

Department of Internal Medicine and
Gastroenterology

Policlinico S. Orsola

Via Massarenti 9

40138 Bologna

Italy

V Gross

Innere Medizin

Klinikum St Marien Amberg
Mariahilfbergweg 7

92224 Amberg

Germany



LIST OF PRINCIPAL CONTRIBUTORS

HO Hamzaoglu

Marmara University

School of Medicine

Department of Gastroenterology
Tophanelioglu Cad. 13-15

34662 Uskudar/Istanbul

Turkey

U Klotz

Dr. Margarete Fischer-Bosch Institut
far Klinische Pharmakologie

Auerbachstrasse 112

70376 Stuttgart

Germany

U Korman

Istanbul University
Cerrahpasa Medical Faculty
Department of Radiology
34300 Istanbul

Turkey

EA Kouroumalis

Department of Gastroenterology
University Hospital

PO Box 1352

71100 Heraklion

Crete, Greece

E Langholz

Department of Medical
Gastroenterology F

Gentofte Hospital

University of Copenhagen

2900 Hellerup

Denmark

G Mantzaris

Evangelismos Hospital
Department of Gastroenterology
45-47 Ipsilantou Street

10675 Athens

Greece

P Marteau

AP-HP

Département Médicochirurgical de
Pathologie Digestive

Hopital Lariboisiére

2 rue A Paré

75010 Paris

France

NJMcC Mortensen

Department of Colorectal Surgery
John Radcliffe Hospital

Headley Way Headington

Oxford, OX3 9DU

UK

MF Neurath

Laboratory of Immunology
I. Medical Clinic
University of Mainz
Langenbeckstr. 1

55131 Mainz

Germany

HS Odes

Department of Gastroenterology and
Hepatology

Soroka Medical Center and Ben
Gurion University of the Negev

PO Box 151

Beer Sheva 84101

Israel

P Rutgeerts

Department of Medicine
Division of Gastroenterology
University Hospital
Herestraat 49

3000 Leuven

Belgium

WJ Sandborn

Inflammatory Bowel Disease Clinic

Division of Gastroenterology and
Hepatology

Mayo Clinic

200 First Street SW

Rochester, MN 55905

USA

BE Sands

MGH Crohn’s and Colitis Center
Gastrointestinal Unit
Massachusetts General Hospital
165 Cambridge Street, 9th Floor
Boston, MA 02114

USA

J Scholmerich

Klinik und Poliklinik fr Innere
Medizin |

Klinikum der Universitat Regensburg

93042 Regensburg

Germany



M Toruner

Department of Gastroenterology
Ankara University Medical School
Ibni - Sina Hospital

Ankara 06100

Turkey

JK Triantafillidis

lera Odos 354

12461 Haidari Athens
Greece

Xi

B Vucelic

Division of Gastroenterology
University Hospital Rebro
Kispaticeva 12

10000 Zagreb

Croatia



List of chairpersons

S Arslan

Hacettepe University

Faculty of Medicine

Department of Gastroenterology
06100 Sihhiye/Ankara

Turkey

C Arvanitakis

PO Box 60322

57001 Thermi/Thessaloniki
Greece

S Boyacioglu

MESA Hospital
Gastroenterology Division
Yasam Caddesi No. 5
06510 Sogutdézi/Ankara
Turkey

D Bugra

Istanbul University

Faculty of Medicine
Department of General Surgery
Millet Caddesi

34390 Capa/lstanbul

Turkey

M Farthing

St George’s Hospital

Medical School

Department of Gastroenterology
Cranmer Terrace

London, SW17 ORE

UK

C Gasche

Medizinische Universitat Wien
Innere Medizin IV
Gastroenterologie/Hepatologie
Wahringer Gurtel 18-20
A-1090 Wien

Austria

xii

H Herfarth

University of North Carolina
School of Medicine
Gastroenterology/Hepatology
Center for Gl Biology and Disease
Chapel Hill, NC 27514

USA

W Jafri

Tha Aga Khan University Hospital
Department of Medicine
Gastroenterology Section

Link Building

74800 Karachi

Pakistan

D Karamanolis

Evangelismos Hospital
Department of Gastroenterology
45-47 Ipsilantou St.

10675 Athens

Greece

IE Koutroubakis

University of Heraklion
Department of Gastroenterology
PO Box 1352

71110 Heraklion

Greece

O Manoussos

25 Martiou str. no. 27
15561 Athens
Greece

A Nakos

Hippokration General Hospital
Department of Gastroenterology
114 Vas. Sophias Ave

11527 Athens

Greece



LIST OF CHAIRPERSONS

DK Podolsky

Massachusetts General Hospital
School of Medicine

Gl Unit

55 Fruit Street

Boston, MA 02114-2696

USA

D Rachmilewitz

Shaare Zedek Medical Center
Department of Medicine

PO Box 3235

91031 Jerusalem

Israel

| Rozanes

Istanbul University
Faculty of Medicine
Department of Radiology
Millet Caddesi, Capa
34390 Istanbul

Turkey

RW Stockbriigger

Academisch Ziekenguis Maastricht
Afd. Interne Geneeskunde
Werkgroep Gastroent/Hepatology
Postbus 5800

6202 AZ Maastricht

The Netherlands

xiii

N Toéziin

Mamara University

School of Medicine

Department of Gastroenterology
Tophanelioglu Cad. 13-15

34662 Uskldar/Istanbul

Turkey

A Tromm

Innere Medizin

Evangelisches Krankenhaus
Hattingen

Bredenscheider Str. 54

45525 Hattingen

Germany

E Tsianos

University Hospital of loannina
Department of Internal Medicine
PO Box 1186

45110 loannina

Greece

S Vermeire

Univ. Ziekenhuis Gasthuisberg
Gastroenterology Unit
Herestraat 49

3000 Leuven

Belgium



Preface

No field in medicine has been as challenging and flamboyant as that of IBD
over the past ten years. From a nebulous bulk of speculation about the
aetiology and pathogenesis of the disease we have smoothly sailed to specific
targets to attack, although the mystery behind the pathogenesis and risk factors
of the disease remains still unveiled.

Falk Symposium 159, which was held in the historic city of Istanbul, had the
main goal of delineating the role of various factors leading to IBD, with special
emphasis on the influence of environment in this less well-known region of the
Eastern Mediterranean. Concerns about the steady rise of complicated Crohn’s
disease incidence in young adults and the refractory cases were raised, the
dilemmas in the differential diagnoses of IBD from infectious or other causes
like Behget’s disease were discussed, and the exciting contribution of today’s
tools to the diagnosis were underlined by distinguished speakers.

Tough cases of IBD raised an ardent debate between the speakers and the
discussants and a panel of experts summarized the resulting knowledge
supported with the most recent evidence-based data in the literature.

Were we enlightened or did we move from ‘cocky ignorance to miserable
uncertainty’ as Mark Twain said about the path of education? There are still
some dark corners which need to be illuminated by further work; however this
symposium has certainly left its imprint on the memory of IBD enthusiasts, not
only by giving impetus for future research but also by clarifying some aspects of
the disease behaviour, the contribution of novel and old techniques to the
diagnosis, and the reassesment of the role of surgery in IBD.

This monograph is a summary of the lectures delivered during the meeting
and comprises the presentation of nearly all speakers. Regardless of how long
the present knowledge will last, we already know that in IBD ‘the future
advances but slowly’.

Above all, what is needed for science to advance is time and patience:
“Time’s glory is to calm contending kings, to unmask falsehood and bring
truth to light” as Shakepeare beautifully phrased.

We would like to thank all the speakers who did a sterling job by the
excellence of their lectures, the quality of their contributions and the
excitement they conveyed from their chairs to the audience. The interaction
was great!

XV



PREFACE

We would also like to thank Falk Foundation e.V., Freiburg, Germany for
lending support to this meeting and to Dr Martin Falk in particular who by his
generous contribution made this symposium a landmark in IBD management
in Turkey and elsewhere. Finally, from the roots to the tiny little details the
contribution of local partner ARIS was outstanding!

Until the next encounter, please keep warm memories from Istanbul, the city
of of wisdom, dream and legends.

N. Toziin, U. Dagli, G. Mantzaris, J. Schélmerich

XVi



Section |
Epidemiology, risk factors and
genetics

Chair: RW STOCKBRUGGER and E TSIANOS



1
Epidemiology and genetics of
inflammatory bowel disease in Turkey

U. DAGLI

INTRODUCTION AND AIMS

Inflammatory bowel disease (IBD) is a chronic and relatively common disorder
of uncertain aetiology. Accordingly, a considerable number of epidemiological
studies over the past four decades have sought to define its geographic,
temporal, demographic and ethnic trends in incidence and prevalence.
Epidemiological data can provide valuable insights into the pathogenesis,
associations and natural history of the disease.

Systematic epidemiological studies have not been performed in Turkey, and
the incidence and prevalence of IBD are unknown. There has been no
population-based study of IBD in Turkey. In 2004 the IBD Society decided to
create a database to record IBD patients, which was announced to
gastroenterologists in national meetings. There were 19 medical centres
involved. A standard protocol was adopted for data collection and analysis,
and in this chapter we report the final epidemiological findings.

METHODS

In order to investigate IBD epidemiology in Turkey, 10 areas throughout
Turkey with medical centres were sampled. For inclusion the medical centre
had to be a university hospital or grade A tertiary hospital, with diagnostic
facilities available for high-quality endoscopy, radiology and pathology.

The medical records of hospitalized or outpatient IBD patients from 19
hospitals in these 10 areas were recorded on the website of the IBD Society
(www.ibhd.org.tr) beginning in September 2004.

The diagnosis of IBD was made in accordance with previously established
internationally accepted criteria' on the basis of clinical, endoscopic and
histopathological and/or radiological evidence after exclusion of infection and
other recognized causes of inflammation. The diagnosis had to be of at least 6
months’ duration.
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Disease involving the rectum was defined as proctitis, that below the splenic
flexure as left-sided colitis, and above the splenic flexure as pancolitis. The
extent of disease was defined as the greatest extent recorded at any stage in the
course of the illness by colonoscopy or radiography. Crohn’s disease (CD) was
categorized as ileal, small bowel, large bowel, ileocaecal, and perianal disease.
The majority of patients were followed up regularly.

Data collected from all patients included demographics, smoking history,
level of education, occupation, family history of IBD, disease distribution and
behaviour, and extraintestinal manifestations.

Prevalence and incidence was calculated from three (Ankara, Izmir and
Edirne) of the 10 cities because in these three cities all gastroenterology clinics
participated in this study. However, demographic and clinical data presented
herein are taken from the records of all patients from the 10 cities.

Statistics

Statistical analysis was performed by SPSS 10.0 (Statistical Package for Social
Sciences). Numeric variables were compared by #-test and nominal variables by
chi-square tests. The significance level was set as 0.05.

RESULTS
Demographics

A total of 3954 cases were recorded from 19 hospitals in 10 areas in Turkey
from 2004 to 2007. Diagnoses included 2938 patients with ulcerative colitis
(UC) (74%), 975 with CD (25%) and 41 with indeterminate colitis (1.0%)
(Figure 1). Among the patients with IBD, 1726 were female and 2187 male,
with a male/female ratio of 1.27 (Table 1). The mean age at diagnosis was 34.3
+ 13 years for CD and 38.4+13.0 years for UC (p = 0.001).

A histogram of the age of the patients showed the monophasic distribution
with one peak between 20 and 49 years for UC and CD (Figure 2). In addition,
the median disease duration from onset to diagnosis was 1.1 years for UC, and
1.6 years for CD.

Prevalences

All patients permanently living in Ankara, izmir and Edirne were included in
the prevalence calculation. Prevalences of UC and CD as of 1 April 2007 are
shown in Table 2. Records of 1991 IBD patients from five centres in Ankara,
959 IBD patients from three centres in Izmir and 150 IBD patients from a
single centre in Edirne were recorded in the database.

Incidences

During the observation period 228 new patients with UC and 125 new patients
with CD were diagnosed in these three cities. The mean incidence rate for UC
was 4.1 and for CD was 2.6 cases per 100000 persons per year (Table 3).

4
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Indeterminate
colitis
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disease
25%

Ulcerative
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74%

Figure 1 Distribution of patients according to the type of IBD
Table 1 Distribution of IBD patients according to gender

Female Male
Patients n (%) n (%) Male/female
Ulcerative colitis 1291 (43.9) 1647 (56.1) 1.27
Crohn’s disease 435 (44.6) 540 (55.4) 1.24
IBD 1726 (44.1) 2187 (55.9) 1.27

Risk factors

A familial history of IBD was present in 4.3% of UC patients and in 4.2% (41/
975) of CD patients (p >0.05).

Most of the patients with UC and CD live in urban areas. In this cohort
61.5% of patients with UC and 58.6% with CD had an elementary level of
education. Cigarette consumption rate in UC patients was 31.3% and in CD
was 55.8% at the time of diagnosis, and the difference was statistically
significant (p = 0.001). History of appendectomy was 9.4% in CD and 2.4% in
UC and the difference was again statistically significant (p = 0.001). The higher
appendectomy rate in CD was probably due to a false appendicitis diagnosed in
misdiagnosed CD. The history of measles was approximately the same between
UC and CD. The percentage of tonsillectomy was low in all patients.
Amoebiasis infection was present in 9.6% of UC, and 2.1% of CD patients
(Table 4) .
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Figure 2 Distribution of age at diagnosis in UC and CD

Table 2 Prevalences of UC and CD in Ankara, [zmir and Edirne

Patient number Population Prevalence (10°)
Ankara
IBD 1991 4453000 44.7
ucC 1346 30.2
CD 461 10.4
{zmir
IBD 959 3769 000 25.4
ucC 717 19
CD 190 5
Edirne
IBD 150 772000 39.7
ucC 126 333
CD 9 2.4
Total
IBD 3100 8600000 36.0
ucC 2189 25.5
CD 660 7.7
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Table 3 Incidences of UC and CD in Ankara, izmir and Edirne

Patient number Population Incidences(10°)
Ankara
IBD 200 4453000 4.5
ucC 125 2.8
CD 75 1.7
[zmir
IBD 123 3769000 3.7
ucC 81 .
CD 42 1.1
Edirne
IBD 30 772000 3.9
ucC 22 2.8
CD 8 1.0
Total
IBD 353 8600000 4.1
ucC 228 2.6
CD 125 1.4

Table 4 Demographics of Turkish UC and CD patients

uc CD p-Value

Mean age at diagnosis (years) 38.4+13.0 343+13 0.0001

Education (%)

Elementary 1808 (61.5) 573 (58.6) 0.043

High school 559 (19.0) 227 (23.2)

University 512 (19.4) 177 (18.1)
Residence

Urban 2441 (83.1) 908 (93.0) 0.001

Rural 497 (16.9) 69 (7.0)
Family history 126 (4.2) 41 (4.3) 0911
Smoking (%) 920 (31.3) 544 (55.8) 0.001
Appendectomy (%) 70 (2.4) 92 (9.4) 0.001
Tonsillectomy (%) 49 (1.7) 21(2.2) 0.321
Measles (%) 423 (14.4) 118 (12.1) 0.072
Amoebiasis (%) 282 (9.6) 20 (2.1) 0.001
Phenotypes

The predominant form of UC was left-sided colitis, which affected almost 45%
of the patients. Pancolitis was present in 27% and proctitis in 28% of the studied
population.

In CD patients the colon was affected in 25%, small bowel in 22%, ileocolon
in 34%, and ileocaecum in 18%.



IBD 2007 — ACHIEVEMENTS IN RESEARCH AND CLINICAL PRACTICE
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Figure 3 Distribution of UC patients according to localization
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Figure 4 Distribution of CD patients according to localization

At least one extraintestinal manifestation was present in 13.8% of UC
patients and in 21.7% of CD patients. The most common findings were
peripheral arthropathy and sacroileiitis in both groups, followed by
cholecystopathy. Primary sclerosing cholangitis was found in 24 UC patients
and in nine CD patients (Tables 5 and 6).
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Table 5 Extraintestinal manifestations in patients with UC

Extraintestinal complications n %

Absent 2534 86.2
Skin diseases 8527 2091
Eye complications 34 1.14
Hepatobiliary 92 3.13
Musculoskeletal 155 5.27
Genitourinary system 40 1.37
Others 56 1.91

Table 6 Extraintestinal manifestations in patients with CD

Extraintestinal complications n %

Absent 741 78.3
Skin 30 3.1
Eye 16 1.6
Hepatobiliary 41 4.2
Musculoskeletal 108 11.1
Genitourinary system 16 .6

Genetics of IBD in Turkey

Strong epidemiological evidence concerning a genetic contribution to the
pathogenesis of IBD has stimulated efforts to identify susceptibility genes for
both of its major clinical forms, CD and UC. Although UC and CD are distinct
disorders there are some similarities in their clinical phenotypes. They affect
both sexes equally and occur at all ages.

The occurrence of familial clustering of IBD is well established. First -degree
relatives of both CD and UC patients have an estimated 10-fold increase in the
risk of developing the same disease compared to the general population. The
epidemiological database revealed a positive family history in 126 of 2938 UC
patients (4.3%) and 41 of 975 CD patients (4.2%).

In Turkey, investigations of IBD genetic markers are still scarce. There is a
study from Turkey which associated with HLA-DRB alleles with UC patients.
In UC patients Uyar et al. found a positive association with the HLADRB1*
1502 allele and a negative association with the DRB1*B allele. They also found
that patients with positive pANCA more often revealed a HLADRBI1*0701
allele and negative patients more often revealed a HLADRB1*1502 allele’.

There are two studies associated with polymorphism in the NOD2/CARD15
gene. In one of the studies polymorphisms in the NOD2/CARD15, NOD1/
CARD4 and ICAM-1 genes were investigated in Turkish patients with IBD and
healthy control groups®. The genotypes of 70 patients with CD, 120 patients
with UC and 106 healthy subjects were compared. In this study the three
previously described CD predisposing variants of the NOD2/CARDIS5 gene

9
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and the polymorphism examined in the NOD1/CARD4 and ICAM-1 genes
were not found to be associated with UC and CD. Although no significant
association was found between these variations and CD, the heterozygous
mutant genotype for the insertion mutation at position 3020 was observed in
only two of the 70 CD patients. However, the rare allele was not detected in
either the UC or healthy control group®. In previous studies of populations in
Europe and the United States the frequency of the 3020insC mutation has been
reported to be 2-8%, but it was 1.4% in Turkish CD patients.

Another study on the same subject was reported by Uyar et al.*. Their study
group consisted of 56 CD patients and 100 healthy controls. According to this
study, among the three NOD2/CARD15 mutations only the G908R variant
allele in CD was found to be associated with disease. The frequency of the
G908R variant allele in CD cases was 8% compared with 0% in controls. No
associ%tion was determined between the G908R variant and the clinical course
of CD".

There are three studies published from Turkey regarding prothrombotic gene
mutations in IBD. All three studies found that the prevalences of prothrombin
G20210A gene and factor V Leiden gene mutations were statistically
insignificant among CD patients and the control group® . In the last study
there was a statistical difference between the proportions of the mutated allele
frquencies of beta-fibrinogen-455G-A, MTHFR A1298C and ACE-1/D in
IBD’.

Although the exact mechanisms underlying IBD pathogenesis are obscure,
the mucosal immune system activation and secretion of powerful inflammatory
cytokines may play a role. The proinflammatory cytokines interleukin-1 (IL-1)
and tumour necrosis factor alpha (TNF-o) seem to play an essential role in the
inflammation. Most of the changes in inflammation can be triggered by the
activities of TNF-a and IL-1 sharing many of their functions, especially those
leading to the amplification of immunological and inflammatory processes. In
Turkish patients with IBD, cytokine gene polymorphisms were researched®.
The aim of that study was to examine the allelic polymorphisms that can
determine the immune response levels in TNF-a, IL-1p, interleukin-1 receptor
antagonist (IL-1RN) and IL-10 genes, and to investigate their roles in the
inflammatory pathway in IBD. No significant differences were found in the
allele and genotype frequencies of the polymorphisms in these genes between
the patients with UC and healthy controls®.

DISCUSSION/CONCLUSION

Turkey is situated between Europe and Asia; therefore, epidemiological data
may be different from that of its neighbours. The prevalence of IBD in Turkey is
lower than in other European countries but higher than the Asian populations
data. Due to the lack of a solid population-based study these data may not
represent the real prevalence of IBD in Turkey .

The peak age of IBD onset in Turkey is similar to that observed in the East
and West. The majority of IBD cases are diagnosed among middle-aged
patients (31-50 years), with a male predominance.

10
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At the clinical stage the distribution and extent of disease are similar to those
classically seen in both the West and the East. The most common clinical form
of UC is left -sided colitis and of CD is the ileocolonic form. Most IBD patients
are settled in urban areas.

The studies associated with mutations of the NOD2/CARDI15 gene in
Turkish CD patients are controversial. According to the results of all the
genetic studies, genetic factors may not be important in Turkish IBD patients.

Appendix: Turkish IBD Study Group participants (centre and
investigators)

Ankara: Dr Mehmet Bektas, Dr Hiilya Cetinkaya, Department of
Gastroenterology, School of Medicine, Ankara University. Dr Serap Aslan,
Department of Gastroenterology, School of Medicine, Hacettepe University.
Dr Hilmi Ataseven, Dr Ilhami Yiiksel, Dr Isilay Nadir, Dr Serkan Uysal, Dr
Basak Cakal, Dr Aysel Ulker, Dr Ulkii Dagli, Clinics of Gastroenterology, T.C.
Yiiksek Thtisas Hospital. Dr Candan Tuncer, Department of Gastroenterology,
School of Medicine, Gazi University. Dr Yiiksel Ates, Dr Ahmet Erdil,
Department of Gastroenterology, School of Medicine, Giilhane University.

Antalya: Dr Hilmi Dikici, Dr Inci Siileymanlar, Department of
Gastroenterology, School of Medicine, Akdeniz University.

Diyarbakir: Dr Serif Yilmaz, Dr Vedat Goral, Department of
Gastroenterology, School of Medicine, Dicle University.

Edirne: Dr Ahmet Tezel, Department of Gastroenterology, School of Medicine,
Trakya University.

Eskigehir: Dr Aysegiil Ozakyol, Dr Tiilay Sarigam, Department of
Gastroenterology, School of Medicine, Osmangazi University.

Istanbul: Dr Yekta Kisioglu, Dr Nefise Barlas Ulusoy, Clinics of
Gastroenterology, American Hospital. Dr Ali Tiziin Ince, Dr Oya Oviing,
Clinics of Gastroenterology, Haydarpasa Numune Hospital. Dr Zeynel
Mungan, Dr Aykut Feryal Celik, Department of Gastroenterology, School of
Medicine, Istanbul University. Dr Hiillya Over Hamzaoglu, Department of
Gastroenterology, School of Medicine, Marmara University.

Izmur: Dr Serdal Demir, Dr Belkis Unsal, Clinics of Gastroenterology, izmir
Atatiirk Hospital. Necla Osmanoglu, Department of Gastroenterology, School
of Medicine, Ege University. Dr Hale Akbaylar, Department of
Gastroenterology, School of Medicine, Dokuz Eyliil University.

Mersin: Dr Orhan Sezgin, Dr Engin Altintag, Department of Gastroenterology,
School of Medicine, Mersin University.
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Trabzon: Dr Yusuf Uzun, Department of Gastroenterology, School of
Medicine, Karadeniz Teknik University.

Usak: Dr Derya Akin, Clinics of Gastroenterology, Usak State Hospital
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Inflammatory bowel disease in
Greece: 25-years’ epidemiological
and clinical studies

J. K. TRIANTAFILLIDIS, P. CHERACAKIS, E. MERIKAS,
G. MALGARINOS, F. GEORGOPOULOS, I. FOUSKAS,
M. MYLONAKI and E. GIANNAKOULOPOULOU

INTRODUCTION

The clinical course of inflammatory bowel disease (IBD) ulcerative colitis (UC)
and Crohn’s disease (CD)) has been extensively studied in Greece, especially
during the past few years. Quite a large number of studies were published in the
form of full papers in the Greek or international literature, or as free
presentations at Greek or international congresses.

In this chapter we attempt to critically synthesize the available data in order
to reach some conclusions concerning the clinicoepidemiological
characteristics and the course of the disease in Greece, based on a large
number of patients originating from various geographical areas of Greece.

PATIENTS AND METHODS
Ulcerative colitis

We evaluated a number of clinical and epidemiological parameters (e.g. age,
sex, and extent of disease, severity of attacks, surgical treatment and course of
the disease — including the development of colorectal cancer, etc.) of 1606
patients with UC, who were hospitalized and followed up in teaching hospitals
of the country, as well as data on patients with UC derived from papers
published in the international gastroenterology literature.

So collection of data was achieved in two ways. The first was related to direct
contact and communication with departments well known for their interest in
the study of IBD. Doctors were asked to provide the exact number of IBD
patients diagnosed and followed up in their institution, and also to provide data
concerning various clinicoepidemiological characteristics, outcome and course
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of the disease' ®. The second way was referring to the collection and
elaboration of data already published in the international and Hellenic
medical literature’ 2.

All patients were studied in accordance with a pre-established protocol. The
extent of the disease was estimated endoscopically and histologically. Severity
was graded in accordance with the criteria of Truelove and Witts.

We evaluated various clinicoepidemiological parameters such as age, sex,
severity and extent of disease, duration of follow-up, need for surgical
treatment, course of the disease, and colon rectal cancer development. All
data related to UC are listed in references 1 to 72.

Crohn’s disease

Data concerning CD were derived from relevant publications in the Greek and
international literature, abstracts presented in Greek and international
congresses, as well as from personal communications. All data related to CD
are listed in references 93-145.

RESULTS

Ulcerative colitis (UC)
Epidemiological features

Incidence: The incidence of UC in the prefecture of Heraklion, Crete, was
found to be 8.9 cases per 100000 population’, while in the area of Epirus
(Ioannina) it was found to be 4.8 cases per 100000 population®. The incidence
of UC in three other places in Greece was found to be 5.4 cases per 100 000
population (Zakynthos island)**, 11.2 cases per 100 000 population in Central
Greece®, and six cases per 100000 population in the island of Evia*®. The
incidence of UC in most parts of the country is generally similar, with the
exception of Epirus.

According to recent data the number of new cases of CD diagnosed or

hospitalized during the year 2003 in five teaching hospitals of the Athens area,
now tends to exceed the number of new cases with UC’2. Another interesting
point of this study was the fact that more newly diagnosed UC patients had
extensive colitis. Family history for IBD at the onset of the disecase was quite
low and, in accordance with data from other countries, most of the patients
were urban dwellers of moderate to high socioeconomic level.
Sex: Contrary to other studies from Europe and North America’’* an excess
risk of men to acquire the disease was noticed in all studies. So in the study of
Manousos et al.” the ratio of men to women was 1.8:1, while in the study of
Triantafillidis et al.” the ratio of men to women was 1.14:1. Similar findings
were found in all other studies' ®?***¢  with the exception of two (which,
however, included a small number of patients) in which no difference was
noticed®**. After comparing all the available data the proportion of men to
women was 1.40:1.

14



INFLAMMATORY BOWEL DISEASE IN GREECE

Genetics — positive family history: In a recently published study a significant
increase in the proportion of mutations in the gene MEFV was found,
suggesting that this gene is probably involved in the pathogenesis of UC™’. In
another study an absence of immunohistochemical expression of the Fhit
protein was noticed both in patients with UC and in patients with colon
cancer developed on the ground of UC®.

In one study a positive family history for IBD was noticed in 5.2%?, while in
the studies by Triantafillidis et al.” and Manousos et al.” the corresponding
figures were 2.42% and 9.6%, respectively. These features are relatively low
compared to those reported from other countries, where 5percentages ranging
from 7.9% to 15% (and even higher) have been described”> .

Age: In all studies the mean age of patients fluctuated between 40 and 46
years!®%2%4* These findings are in accordance with those reported from
developed’®”® and developing®®®* countries.

Clinical characteristics

Extent of disease: In the study by Ladas et al.*’ referring to a population in
Central Greece, 49% had proctitis, 47% left colitis and 4% total colitis. In the
study by Archimandritis et al.>* the disease was located in the left colon in
73.4%. In the same study extensive disease was noticed in 26.6% and total
colitis in 15.6%. In the study by Triantafillidis et al.” proctitis was found in
26.2%, sigmoiditis in 20.8%, left colitis in 27.4% and extensive or total colitis in
25.6%.

Combining all data the disease was found to be located in the rectum in
24.4%, in the sigmoid colon in 25%, in the left colon in 33.1% and in the whole
bowel in 29.9%' *>® (Figure 1). These data are similar to those reported from
developed’®”? and developing®!'®? countries.

Severity of disease: The onset of the disease was of mild or moderate severity in
the majority of cases. The proportions of mild, moderate and severe course of
the disease are shown in Figure 2.

Proximal progression of disease: Few data are available dealing with the
proximal progression of UC. In a recently published study among 256 cases,
with a follow-up of 7 years, the 10-year cumulative probability of proximal
disease extension in patients with proctitis and left colitis was 37% and 17%,
respectively®!. In another study, including 413 cases with a follow-up of 12
years, evolution to proximal disease was noticed in 17%, while evolution to
extensive colitis was noticed in 22.5%°. According to the existing data the
disease is progressin§ proximally after 5 and 10 years in 16% and 31% of
patients respectively®®, reaching the percentage of 51% after 25 years®*.

Extraintestinal manifestations: At least one extraintestinal manifestation was
noticed in 19.8% of a total number of 1367 patients'->9-36-383962 Typle |
shows the percentage of extraintestinal manifestations according to the organ
or system involved. The proportion of patients with extraintestinal
manifestations is in accordance with the majority of descriptions®.
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Figure 2 Severity of ulcerative colitis

Oral lesions: In a relevant study dealing with the incidence and type of oral
manifestations in UC, 84.6% of patients with UC had at least one oral lesion
compared with 13.3% of the normal controls™.

Helicobacter pylori infection: A low incidence of H. pylori infection was also

noticed in Greek patients with UC, which could be attributed to previous
antibiotic treatment®?.
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Table 1 Extraintestinal manifestations in patients with ulcerative colitis

Extraintestinal manifestation Number of patients (%)
Joints 66/705 (9.4)
Renal 30/661 (4.5)
Liver 20/661 (3.0)
Skin disorders 21/725(2.9)
Ocular lesions 10/661 (1.5)

Seasonal variation: Conflicting data concerning seasonal exacerbation of UC
- 131,41,42
exist™

History of appendectomy and tonsillectomy: Appendectomy and tonsillectomy
are not risk factors either increasing or decreasing the risk of development of
uc?.

Constipation: Const'spation as a predominant symptom in patients with UC was
described in 20.3%*.

Coexistence with other disorders: Urinary involvement was noticed in man
studies. The proportion of urinary stones fluctuated between 3.4%7 and 12%"".
A high proportion of allergic and atopic manifestations, as well as psoriasis
and autoimmune diseases including Sjogren’s syndrome, was also
reported' 3748,

Combination with autoimmune anaemia®***°, hyperthyroidism?', varicella
infection'>"'®, systemic lupus erythematosus®>, Eales’ disease®?,
sarcoidosis?*3?, primary biliary cirrhosis?®, sponge kidney®* and
valandidiasis®® was described.

According to recently published data, the cytomegalovirus genome was
present in 31% of UC patients®’.

3

Conservative treatment

Antibiotics in severe attacks of UC: The absence of benefit after administration
of tobramycin, metronidazole®® and ciprofloxacin® in patients with a severe
attack of UC was noticed in a series of patients with severe exacerbation of UC.

Surgical treatment

During the follow-up period of 7.2 +3.5 years, 142 out of 1563 patients with
UC (9.1%) were operated-on' *:313:14:2444 "This rate of colectomy was
compartively low compared to other European or North American countries,
in which a rate of 24% and 37.6% has been described®®®”. Similar to other
studies, the main indication for surgical treatment was poor response to
conservative treatment. The more common surgical procedure was total
colectomy with permanent ileostomy followed by ileorectal anastomosis.
However, during recent years more and more patients are submitted to
ileoanal-pouch anastomosis. Figure 3 shows the number of patients operated-
on in the years following diagnosis of UC'*
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Table 2 Colorectal cancer (CRC) development in patients with ulcerative colitis

Author Year UC patients CRC cases Percentage
Katsaros** 1989 144 2 1.4
Triantafillidis’ 1998 413 4 1.2
Karamanolis® 2000 248 3 1.2
Archimandritis®* 1992 64 1 1.2
Roussomoustakaki® 2000 470 2 0.45
Katsanos’! 2005 215 6 2.8
Total 1554 18 1.2

The extent of the disease is the main factor related to the severity of disease
and the need for surgical intervention. In the study by Triantafillidis et al.” the
rate of colectomy in patients with severe attacks, was 58% which is in
accordance with other descriptions®>®°. In the same study 50% of the
operated patients were submitted to operation during the first 5 years after the
onset of the disease, a finding similar to other descriptions (Table 2).

Course

The course of the disease was characterized by exacerbations and remissions in
the majority of cases. The mortality of patients was described to be 0.9%",
3.2%**, or 6.5%’, probably reflecting the length of follow-up. Compared to data
from other countries a 3.8% reduction in survival 10 years after the onset of the
disease, in a study referring to Japanese patients with UC, was noticed””. It is of
interest that the rate of suicide in Greek male patients with IBD is 10-fold
higher compared to that expected in the general Greek population’®.

Colorectal cancer development: Colorectal cancer developed in 18 out of 1554
patients (1.2%). The corresponding studies are shown in Table 2. The incidence
of colorectal cancer in UC patients in Greece is probably among the lowest
described so far. We have no obvious explanation for that, although the
adoption of a Mediterranean diet by a large proportion of the population
could be the main reason. However, different behaviour of colorectal cancer in
Greece could not be excluded. Another interesting point was the fact that most
cancers were located in the rectosigmoid area. This observation makes the
surveillance of high-risk patients easier and more convenient for both the
endoscopist and the patient.

Other malignant disorders. Development of other malignant disorders was
described in many studies; so eight out of 413 patients (2%) developed acute
leukaemia, lung cancer, cancer of unknown origin, or brain, liver, and bladder
cancer’!. In another study four out of 470 patients (0.9%) developed
malignancies, namely thymoma, as well as lung, gastric and liver cancer.
Finally, three out of 181 patients (1.7%) developed cancer of uterus, breast and
prostate”.
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Figure 3 Number of patients operated on for ulcerative colitis in the years following diagnosis

Pregnancy and UC: In a prospective study concerning the course of gestation in
Greek women with IBD it was found that IBD is accompanied by unwanted
events such as premature delivery, spontancous abortion, and reduced body
weight of the newborn®'.

UC in the elderly: In the only available study'? it was found that the course of
UC was similar to that of young patients, with some exceptions such as the
smaller number of operations performed, the absence of cases of colorectal
cancer development and the increased mortality compared to young patients,
largely due to other causes.

In a study performed in China®?, including 10 218 cases, it was found that the
disease is mainly located in the left colon, the age at onset is relatively higher,
and a positive family history is rare.

Based on the above-mentioned data, the clinicoepidemiological features and
course of UC in Greece could be summarized as follows:

1. The epidemiological features are similar to those of certain European
countries. However, an increase in the incidence of CD compared to UC
would be expected in the next few years.

2. The proportion of men is greater compared to women.

19



IBD 2007 — ACHIEVEMENTS IN RESEARCH AND CLINICAL PRACTICE

3. Positive family history is present also in Greek patients with UC, although in
a lesser degree compared to other developed countries.

4. Age at onset, severity of attack, and extraintestinal manifestations are
similar to those of other developed countries.

5. The number of operations performed seems to be lower compared to those
of other countries.

6. The incidence of colorectal cancer development is lower compared to other
European and North America countries.

7. Mortality is generally low.

CROHN'’S DISEASE

It is well established that the epidemiology, clinical patterns and behaviour of
CD differ in various parts of the world®*. Studies gerformed in Mediterranean
countries such as Italy”* >, France’® %, Spain®®'"!, former Yugoslavia'®? and
Israel'® 19 as well as in countries of northern Europe'*® % Africa'® !,
Asia''’>11% and North America'!'> ", are in favour of this assumption.
Moreover, it seems that, even inside countries with a genetically homogeneous
population (such as Greece), differences in the incidence of disease in different
parts of the country may exist®!?° 1?2 As the aetiology of CD is obscure, it is
possible that the different disease behaviour in various parts of the world may
be related to environmental, genetic or other unknown factors. Some of the
clinicoepidemiological data concerning Greek patients with CD are analysed
subsequently.

Epidemiology

Similar to UC, a higher proportion of men suffering from CD was noticed in
almost all studies. The rate of men to women fluctuated between 1.58:1°% and
2.4:1'%°. However, in most other studies performed outside Greece, an inverse
ratio of male to female has been observed, women being affected more often
than men’”?%!12:113 "and this is true for other neighbouring countries such as
Italy®*!** and Spain'®', and countries with low incidence of CD (Korea)''%.
Generally, females have been found to have a higher risk compared to males, in
the order of 30%.

We have no obvious explanation for the predominance of male sex in Greece,
although the small proportion of Greek women who are smokers and users of
oral contraceptives could be the most logical explanation.

Age at onset and at diagnosis

In the majority of patients with CD symptoms started around the third decade
of life. After the onset of symptoms, 2.4 years (mean value) are required in
order to reach a definite diagnosis. In patients with exclusive small bowel
involvement this time period is even higher, reaching a level of 3.6 years.
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Positive family history

The percentage of familial aggregation in the Greek patients (1.3%) is much
lower than that reported in other studies concerning European populations.
The proportion of CD patients with a positive family history varies
considerably between case-series, but usually falls in the range of 5.5 to
g0/,95:124-128

It is of interest that two families in our series had more than one member
affected by CD. In the first family, among a total of seven children, four
developed CD, while in the second family, among a total of four children, two
developed CD??. A familial clustering rate of CD, almost equal to that reported
in our series, was reported in a study from Germany'?’.

Clinical features

The clinical features of Greek patients with CD show both similarities and
differences compared with reports from other countries. So the age at onset of
symptoms and the age at diagnosis were similar to those reported from
developed and developing countries®*'**. Most patients had their first attack
between 21 and 30 years of age, and this finding is quite similar to that reported
from Europe, Asia and North America'%%!114116,

The pattern of anatomical involvement is divided equally between the three
main locations of the disease, while in most of the large series reported so far,
ileocolonic involvement was seen more frequently®’. However, in accordance
with the above-mentioned data, other studies claim that the percentage of

colonic CD is rising steadily'*".

Duration of symptoms

Almost 50% of patients reported that their symptoms started between 1 and 12
months before the establishment of diagnosis. In a comparatively large
proportion (20%) of patients the diagnosis was made 5 or more years after the
onset of symptoms’. No significant differences were observed between the
various periods of time preceding the correct diagnosis.

Extraintestinal manifestations

The rate of extraintestinal manifestations fluctuates between 42% and 35%, a
percentage quite similar (34.1%) to that reported from other Mediterranean
countries, such as Spain'!. Forty-two per cent of patients with CD developed
one or more extraintestinal manifestations during the course of their disease.
The most common extraintestinal manifestation was arthritis and/or
arthralgias, followed by renal colic and/or nephrolithiasis.

Perianal CD
Of the 155 patients in a relevant study, 33 (21.3%) (23 male and 10 female), had

evidence of either old or active perianal CD. Ileocolonic involvement was
noticed in 54.5%, colonic involvement alone in 33.5% and ileal involvement
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alone in 12% of these patients. Significant differences between patients with and
without perianal disease were found only in ileal involvement (12% vs 39.4%,
respectively). A significantly higher number of patients with perianal disease
had the rectum involved, compared to patients without perianal disease (54.5%
vs 16.4%, respectively). Ulceration type lesions were observed in 14 (42.4%),
fistulas and/or abscesses in 26 (78.8%) and strictures in six patients (18%),
respectively. The rate of perianal disease in Greek patients with CD is among

the lowest reported in the relevant literature'?,

Development of colon cancer

The clinical presentation of patients with CD, who developed large bowel
carcinoma, was quite severe. These patients developed symptoms and signs of
acute abdomen. In two of them the diagnosis of the concurrently existing
carcinoma of large bowel and CD was suspected at the operative table and was
confirmed histologically on the operative specimen. It seems that the incidence,
characteristics and prognosis of colorectal carcinoma complicating CD are
similar to the features of cancer complicating UC, including young age and
long duration of disease’**!'**. According to a relevant study 191 of the 295
cases (64.8%) of colorectal carcinomas in CD occurred in the past 7 years'?>.
This finding leads to the possible conclusion that the risk of developing
colorectal cancer in patients with CD has increased in recent years. In some
Mediterranean countries (Israel)!*® and countries of North Europe
(Sweden)'?’, the incidence of colorectal cancer among patients with CD does
not differ from that expected in the general population.

Surgical treatment

In a study dealing with surgical treatment of patients with CD, at least one
operation was required in 79 patients (51%)°®. Patients with large bowel
involvement had a lower incidence of operations compared to the other two
groups, and the difference was statistically significant.

Poor response to conservative treatment and perianal disease were the most
frequent indications for surgical intervention, followed by obstructive ileus and
erroneous diagnosis of acute appendicitis before diagnosis of CD.

The most frequently performed major surgical procedures were enterectomy
and end-to-end anastomosis'*®. Minor surgical procedures were mainly
performed for drainage of perianal abscess. The rate of perioperative
complications was 14.5%. There were no perioperative deaths’®. Twenty-one
patients (28%) required operation for perineal complication of CD.

The frequency of surgical intervention, indication for surgery and type of
operation performed in Greek patients fit well with data reported from North
America, Western Europe'** ™! and Mediterranean countries®* . Ileal or
ileocaecal involvement was the most common disease pattern encountered, a
finding common in almost all other reported series'*”'*°. Poor response to
medical treatment was the main indication for surgery, followed by perianal
fistulas and bowel obstruction. The rate of emergency surgery was higher in
elderly people with CD, a finding similar to that reported from other countries.
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Although the true incidence of free bowel perforation in patients with CD is
difficult to assess, 1-2% is the anticipated occurrence during the course of
illness'*?. This percentage is relatively lower compared to that reported in
Greek patients (3.2%). The rate of perioperative complications was quite low
(14.8%) and almost similar (16%) to that reported elsewhere'*’. No
perioperative deaths were noticed. The rate of operation for 3perianal disease
fits well with that of current series (28% vs 25%, respectively)'*.

Outcome

In the majority of patients the disease was running with exacerbations and
remissions. In a relevant study'*® 18 patients died during the follow-up period,
of whom three belonged to the group of non-operated (4%) and 15 (19%) to the
group of operated patients (p <0.0076). The deaths noticed at the end of follow-
up were due to CD itself (e.g. colorectal cancer) or to other causes (myocardial
infarction, cerebral strokes, etc.). In the same study significantly more deaths
were noticed among patients who were operated on compared to the non-
operated patients. However, this difference could be biased because: (a)
patients who were operated on were followed for a relatively longer period,
thus having more chances to die; and (b) patients operated on were quite
different from the non-operated group in various aspects of the underlying
disease, such as the extent and severity of disease and the presence of
complications.

There are no published data in Greece concerning survival of patients with
CD. Studies performed in neighbouring countries such as Italy'** and in Asian
countries (Japan)'**, showed a very low disease-specific mortality (around 3%
at 10 years and 5% at 20 years). However, other population-based studies from
northern Europe'*® showed an increased mortality rate compared with the
general population.

Based on the above-mentioned data it can be concluded that certain
clinicoepidemiological characteristics of CD in Greece are similar to those
reported from the developed countries of Europe, North America and the
neighbouring Mediterranean countries. However, other parameters — such as
the higher incidence in males, the relatively low incidence of familial clustering
and the milder course of perianal disecase — all underline the importance of
environmental, genetic and other factors in the pathogenesis and course of the
disease in different parts of the world.
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3
Inflammatory bowel disease in
southern Europe

B. VUCELIC and S. CUKOVIC-CAVKA

INTRODUCTION

Crohn’s disease (CD) and ulcerative colitis (UC), two major forms of
idiopathic inflammatory bowel disease (IBD), are precipitated by a complex
interaction of genetic, environmental and immunoregulatory factors. They
share many epidemiological and clinical characteristics. IBD is traditionally
considered to be common in the Western world, with a sharp increase of
incidence since the early 1950s. In contrast, until the past decade, low incidence
and prevalence rates have been reported from other parts of the world
including eastern Europe, South America, Asia and the Pacific region. Within
Europe a north-south gradient of IBD incidence was observed until the 1990s,
but with some exceptions, notably the island of Crete!. Recent trends indicate a
change in the epidemiology of IBD?. Previously low-incidence areas are now
reporting a progressive rise in incidence. In contrast, the incidence remains
stable or slightly increased in western Europe and North America, with
decreasing incidence rates for UC?. The important observation is an
increasing incidence of IBD in younger age groups, with childhood IBD
accounting for nearly 30% in some studies’. Among childhood IBD, early-
onset IBD is characterized by a predominance of colonic involvement, more
extensive disease and a high positive family history. The question to be
answered is whether these changes are real or are results of better diagnostic
practices and increased awareness of the disease. The available epidemiological
studies should be scrutinized in order to detect possible flaws in methodology
and accuracy due to well-known problems in the epidemiological studies of
IBD: (1) lack of diagnostic gold standard criteria and complexity and expense
of diagnostic work-up causing problems in reporting incidence of these
diseases, particularly in less developed countries; (2) most epidemiological
studies come from the large referral centres and may therefore be biased
towards reporting more advanced forms of disease, underestimating the true
incidence; (3) frequent misclassification of IBD phenotypes might be due either
to the true natural course of disease (reassignment of a diagnosis may be as
high as 10% in the first 2 years after diagnosis) or due to methodological
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problems; (4) differences in health systems in various countries. However, in
spite of these methodological limitations, data indicate the distinct temporal
and geographic trends mentioned earlier. It is of interest that the pattern of a
sharp rise in the incidence of CD observed from the mid-1950s to the early
1970s followed by stabilization of the rate since 1980s in developed countries of
northern Europe is now repeating itself with time delay in southern Europe.
The same holds true for UC. The commonly discussed north—south gradient is
increasingly disappearing in Europe due to the stabilization of incidence rates
in the north and increasing rates in the south.

Genetic studies in IBD are becoming more important every day, not only
because of the opportunity to clarify the pathophysiology of the inflammatory
process, but also due to the fact that IBD occurrence is shifting more and more
towards younger age groups with significantly lower influence of environmental
factors. Most available data concern the NOD2/CARD15 gene, an important
IBD susceptibility gene identified among several mapped loci. Three single-
nucleotide polymorphisms (SNP) (R702W, G908R and L1007fs) have shown
significant association with CD, but not with UC, in different Caucasian
populations. Polymorphisms in the carnitine organic cation transporter
cluster (OCTN1/2) on chromosome 5q31 and mutations in disc large gene 5
(DLGS) on the long arm of chromosome 10 (10g23) have also been reported to
be associated with CD.

The aim of this chapter is to review the epidemiological and genetic data
from southern Europe, particularly from four countries — Croatia, Greece, Italy
and Spain — in view of general observations mentioned earlier.

IBD IN CROATIA

The available epidemiological data on IBD in Croatia are presented in Tables 1
and 2. First epidemiological data on IBD were published in 1991, when IBD
Group Zagreb reported results of a 10-year prospective population-based study
(1980-1989) on UC and CD done in Zagreb County (population 1175000).
The study on UC revealed the mean annual incidence rate of 1.5 per 100 000

Table 1 Incidence rates of ulcerative colitis in Croatia

Zagreb 0.9 1980

2.0 1989
Rijeka 2.7 1995

4.6 2000-2004

Table 2 Incidence rates of Crohn’s disease in Croatia

Zagreb 0.4 1980

1.3 1989
Rijeka 3.5 1994

6.5 2000-2004
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with an incidence rate of 0.9 at the beginning of the study and 2.0 in the last
year of the study®. The prevalence rate estimated per 100 000 inhabitants, based
on the July 1985 official census, was 21.4. Data on smoking habits showed
higher smoking rates among the general population (51.4%) than among IBD
patients. Among UC patients there were 11.3% smokers and 19.2% ex-smokers.
The study on CD showed a mean annual incidence rate of 0.7 per 100 000 with
an incidence rate of 0.4 in 1980 and 2.0 in 1989°. Regarding smoking, there
were 35.8% smokers and 13.2% ex-smokers among the CD patient group, a
lower figure than in the general population but higher than in the UC patient
group. These two studies showed lower incidence rates of IBD in Zagreb
compared with northern and western Europe at the time.

The trend of an increasing incidence of IBD in Croatia was recognized in the
preliminary studies from the Rijeka County, showing an incidence rate of 2.7
for UC in 1995 and an incidence rate of 3.5 for CD in 1994. A recent
prospective S-year (2000-2004) population-based study from Rijeka County
(305 505 inhabitants) revealed mean annual crude incidence rates of 4.6 for UC
and of 6.5 for CD®. These data show that the incidence of CD in Croatia is now
comparable with the CD incidence in northern Europe, indicating a loss of the
north—south gradient.

The study on NOD2/CARD15 mutations in Croatian patients with CD was
reported in 20067, That study demonstrated that mutations in this gene are
implicated in susceptibility to CD in the Croatian population. Phenotypic
association showed a younger age at diagnosis and a higher need for surgery
in patients carrying NOD2/CARD15 mutations. However, the prevalence is
somewhat lower compared to other reports, probably due to a more prominent
colonic inflammation.

IBD IN GREECE

The epidemiological data on IBD in Greece generated from the population-
based studies are presented in Tables 3 and 4. Two areas of Greece were part of
the EC-IBD study, loannina in the north and Heraklion in the south of the
country'. The data dispute the concept of a north-south gradient, particularly
due to the high incidence rates in Heraklion (island of Crete)®. It is also of
interest to report the data from the prospective population-based study (1990—
1994) on UC from the semirural prefecture of Trikala in central Greece
(population 139000)°. This reported the mean incidence rate of 11.2 per
100 000 inhabitants, quite comparable to the incidence in northern Europe.
The initial data on genetics in IBD came from Greece 10 years ago.
Papasteriades and co-workers found associations between HLA genes (HLA-
A, B) and UC. A severe course of the disease was associated with HLA-B13,
whereas extensive colitis was associated with HLA-A11 and B7'". In 2004 the
Molecular Carcinogenesis Group from the University of Athens confirmed that
the NOD2/CARD15 mutations were risk factors for CD in Greece. They also
found some genotype—phenotype associations between NOD2 polymorphisms
and earlier age of onset and ileal location of disease'!. Data regarding the
association between polymorphisms in the Toll-like receptor 4, CD14, and
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Table 3 Incidence of ulcerative colitis in Greece

Toannina 4.0 19821991
Central Greece 11.2 1990-1994
Heraklion 9.4 1990-1994

Table 4 Incidence of Crohn’s disease in Greece

Toannina 0.3 1982-1991
0.9 1991-1993
Heraklion 1.9 1990
3.8 1994

NOD2/CARD15 and IBD in the Greek population indicated that coexistence
of a mutation in either the TLR4 or CD14 gene, and in NOD2/CARD15, was
associated with an increased susceptibility to CD compared to UC, and to the
development of either CD or UC compared to healthy controls'?. The study on
the SNP of OCTN1, OCTN2, and DLGS5 genes in Greek patients with CD
suggested that the 1672T variant of the OCTNI1 gene and the —207C variant of
the OCTN2 gene represent risk factors for CD in the Greek population'.

IBD IN ITALY

Italy has always been a very interesting area for epidemiological studies of IBD
due to its diversity, with highly industrialized areas in the north belonging to
the ‘classical’ western Europe in epidemiological terms, and with the more rural
southern part belonging to Mediterranean Europe. As indicated in Tables 5 and
6, the majority of data are from the northern part of Italy, confirming the
general epidemiological pattern described in the introductory part of this
chapter. The review paper by Cottone et al. showed that the incidence of IBD
is similar throughout Italy, with incidence rates for UC ranging from 3.4 to
10.5 and for CD from 1.9 to 6.6"*. Incidence rates for IBD are therefore very
similar to those of northern Europe. The time trends indicate the increase of
incidence rates in both diseases.

Research on the genetics of IBD has been very active in Italy. A research
group from Torino confirmed the association of the CARDI15 genotype with
behaviour and location of CD in an Italian population'>. An IG-IBD study
showed that Italian patients with familial or sporadic CD carrying at least one
major variant of CARD15 had an aggressive course of the disease. This group
did not find any difference in SNP frequency between familial and sporadic
cases'®!7. Recently, in a large cohort of Italian paediatric patients with IBD, it
was confirmed that polymorphisms of CARDI15 were significantly associated
with CD, but no association with the DLGS5 variant was found. Also,
homozygosis for both OCTN1/2 variants was more common in CD patients,
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Table 5 Incidence of ulcerative colitis in Italy

Florence 4.0 1978-1987

9.6 1990-1992
Bologna 5.0 1986-1989
Lombardia 7.0 1990-1994
Italy 3.4-10.5 1999

Table 6 Incidence of Crohn’s disease in Italy

Florence 1.5 1978-1987

34 1990-1992
Bologna 2.7 1986-1989
Lombardia 34 1990-1994
Palermo 2.7 1987-1989
Italy 1.9-6.6 1999

which associated OCTN polymorphisms with a paediatric onset of CD.
Regarding genotype-phenotype correlations, that study showed that
CARDI1S variants were slightly more frequent in patients with ileal disease,
while OCTN and DLGS5 polymorphisms were associated with the penetrating
type of the disease'®. However, a major role in adult CD in Italy has been
confirmed for three SNP in the CARDI5 gene'®°. In the Ferraris et al. study
polymorphisms in the SLC22A4, SLC22AS5, and DLGS5 genes might have a
minor contribution to IBD susceptibility'®. The same study confirmed that the
major CARDI5 polymorphisms were associated with early-onset CD and with
ileallgdisease, also suggesting an interesting association with very early-onset
uc”.

IBD IN SPAIN

There is a plethora of data on the epidemiology of IBD in Spain, as presented in
Tables 7 and 8. The data represent the whole spectrum, from large urban areas
to rural areas, from the north to the south of the country. Information on
incidence rates in two large cities, Madrid and Barcelona, was obtained in the
1980s, showing lower incidence rates than in the corresponding large cities in
northern Europe at the time. The representative data from smaller areas of
Spain, obtained more recently, show trends detected in other areas of southern
Europe. The study from Pamplona area conducted during the period from1983
to 1993 reported a mean incidence of 3.8 for UC and of 2.5 for CD?'. The
weaknesses of the study were its retrospective nature and the inclusion of only
hospitalized patients. Another retrospective study was conducted in Castellon
(Valencia) in the period 1992-1996; it showed an incidence rate for UC of 6.8
and for CD of 1.9%%. A study on CD from Asturias performed in the 1970s
shows a significantly lower incidence rate than the recent prospective
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Table 7 Incidence of ulcerative colitis in Spain

Barcelona 0.6 1978-1987
Madrid 2.4 1983-1988
Pamplona 3.8 1983-1993
Castellon 6.8 1992-1996
Oviedo 9.1 2001-2003
Huelva 5.2 1996-2003
Spain 3.8 (0.6-8.0) until January 2000

Table 8 Incidence of Crohn’s disease in Spain

Barcelona 0.4 1978-1987
Madrid 1.3 1983-1988
Pamplona 2.5 1983-1993
Castellon 1.9 1992-1996
Asturias 0.8 1975-1979
Oviedo 7.5 2001-2003
Huelva 6.6 1996-2003
Spain 1.9 (0.4-5.5) until January 2000

population-based study from Oviedo?>. An interesting study comes from the
province of Huelva. The authors carried out a long-term study, with the initial
phase (1980-1996) being retrospective and the final phase (1996-2003) being
prospective. The area studied is relatively small (78 000 inhabitants). The mean
incidence rate for UC was 5.2 during the prospective part of the study. The
mean incidence rate for CD was 6.6 during the prospective phase of the
study®*. The review article on epidemiology of IBD in Spain comments that
both UC and CD have shown important changes of incidence during recent
decades®. The reported incidence rates for UC in Spain range from 0.6 to 8,
with a mean value of 3.8. Reported incidence rates for CD in Spain range from
0.4 to 5.5, with a mean value of 1.9. Many studies have shown an increase of
incidence in IBD in Spain over time, with the increase being more evident in
cases of CD. In general, IBD is no longer considered a rare disease in Spain,
but it has become relatively frequent once again, as in other southern European
countries, showing the disappearance of the north-south European gradient.
Genetic analysis of population from Madrid confirmed that NOD2/
CARDI5 gene was associated with ileal CD in Spanish patients*®. The report
from Galicia showed a lower frequency of NOD2/CARDI15 mutations in the
local population?’. Another study in a Spanish population confirmed that
NOD2/CARD15 mutations and HLA-DRBI1*07 confer susceptibility to the
ileal CD, whereas HLA-DRB1*0103 was associated with the colonic location
of the disease®®. The same group reported that interleukin-10 (IL-10)
polymorphisms contribute to susceptibility to CD in Spain®’. Martinez et al.
reported the association of the OCTN genes with CD in Spanish patients*®. A
study on the MDR1 (multidrug resistance) gene showed that the C3435 allele
was associated with susceptibility to CD and the 3435T allele to UC in the
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Spanish population studied®'. Recent data from a Madrid population also
confirmed genetic basis of the heterogeneity of clinical forms of CD*. That
analysis showed that, in CD patients carrying at least one NOD2/CARD15
mutation, the —1082G allele was associated with ileocolonic disease and the IL-
10G14 microsatellite allele was associated with previous appendectomy and
smoking at diagnosis.

CONCLUSIONS

The main aim of this chapter was to analyse the epidemiological situation in
southern Europe and to review the genetic data generated in the studies
conducted in the same region. Epidemiological studies from all four countries
analysed in this chapter show the same thing: the incidence of IBD, particularly
of CD, is increasing in the entire region and approaching incidences in
northern Europe. There is a gradual disappearance of the earlier-observed
north—-south gradient, with lessening differences between urban and rural areas
in the region. Since the genetic data from the region did not detect any specific
genetic differences compared with other parts of Europe, southern Europe is
fast becoming very similar environmentally to the rest of Europe.
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4
Comparison to North and Central
Europe

E. LANGHOLZ

INTRODUCTION

The purposes of epidemiological research are to describe occurrence and
disease-specific features, to look for variations in occurrence both in time and
geography, to identify possible common risk factors and analyse all these
factors in order to provide clues to the aetiology of a disease. Since the disease
occurrence is often multifactorially determined it is necessary that both
environmentally and genetic factors are investigated.

The chronic inflammatory bowel diseases (IBD) Crohn’s disease (CD) and
ulcerative colitis (UC) are diseases with unknown aetiology. A number of risk
factors have been implicated ranging from a positive family history, residence
in an urban area in an industrialized country, Caucasian race, to tobacco
consumption' ™.

It has become more and more evident that genetic factors also play an
important role. This has been shown in family studies and twin studies with
demonstrations of higher risks of IBD in relatives to patients with IBD and
greater concordance in monozygotic as compared to dizygotic twins'*2.

The common hypothesis is that an external stimulus may cause an
exaggerated immune response in a genetically susceptible person.

The best epidemiological approach to examine this is by undertaking
population-based studies free of most sources of bias that otherwise could
hamper the results, combined with twin studies that can provide data both on
the genetic influence and on external factors depending on the methodology of
research.

During recent decades we have seen a steady increase in the incidence of
IBD, especially CD and to a lesser extent in UC, pointing especially to
environmental factors as responsible for the rise in incidence, since genetically
determined diseases have a stable occurrence. In 2001 it was discovered that
mutations in the CARDI15 gene contribute to CD susceptibility; since that time
the correlations and impact of genetics have been studied intensely’.
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COMPARISON TO NORTH AND CENTRAL EUROPE
INCIDENCE AND PREVALENCE

Most incidence studies have been reported from Scandinavia, and northern
Europe, the USA and Israel, but IBD is present all over the world, when looked
for. IBD is apparently more common in the northern part of the world and
among Caucasians. It appears equally in men and women. A familial
occurrence exists. Peak incidences are reported in young adults. In long-term
studies results are divering regarding secular trends; some report an increase in
incidence, others a stable or falling incidence. However, it seems from the
literature that the incidence of UC tended to level off at the end of the century,
whereas the incidence of CD was still increasing in most countries.

However, the most recent data from Scandinavia suggest a further increase
in the incidence of IBD. Earlier studies from Copenhagen®’ reported a stable
incidence of UC of approximately 9.2/10° and a steadily increasing incidence
of CD of 4.1/10°, while the most recent update for the period 2003-2005
showed a further increase to 8.6/10° for CD and 13.4/10° for UC?; the last
study, however, was of a shorter duration. The same trend is seen in Stockholm,
where the incidence of CD nearly doubled from 4.9/10° in the 1980s to 8.3/10°
in the period 1990-2001°.

Studies from southern Europe have previously reported incidence values
much lower than those mentioned above'®'; however, these studies were
retrospective in design and thereby flawed. In contrast a European multicentre
study simultaneusly employing suitable epidemiological methods, i.e.
prospective registration and rigorous case ascertainment procedures, in 20
areas of 12 European countries found comparable incidence values between
northern and southern Europe'®.

The European incidence rate overall was 10.4/10° for UC (northern centres
11.8 vs. 8.7 in southern centres) and 5.6/10° (northern centres 7.0 vs 3.9 in
southern centres). This illustrates that the differences in incidence is much less
than previously anticipated; in fact it was shown in the study that the best
correlation to incidence was not geography, but rather the size of GNP.

The prevalence rates are still higher in northern Europe compared to
southern Europe, but it is important to realize which factors are determining
the prevalence. Prevalence is determined by incidence, prognosis, and
observation time. Factors reducing the prevalence are high mortality and
emigration rates. The hypothetical ‘true’ prevalence for a disease with a good
prognosis and a stable incidence can be calculated as the cumulative incidence
multiplied by the mean disease duration, provided that migration rates are
balanced. For IBD in Europe this would point to a ‘true’ prevalence of 680/10°
once a steady state is reached.

The low prevalene rates earlier reported from southern Europe probably
mirror a previous lesser awareness of IBD, and the absence of solid population-
based studies with adequate case ascertainment procedures. The European
Collaborative Study on Inflammatory Bowel Diseases (ECIBD) may have
contributed to the establishment of better epidemiological studies, and it is
anticipated that the next decades will bring prevalence rates of the same
magnitude, or they will show the same trend in increasing prevalence as in
Scandinavia.
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RISK FACTORS

When looking at risk factors the most consistent relationship is found between
IBD and cigarette smoking, with a decreased risk of UC in current smokers
(OR <1). It also appears that former smokers are more likely to develop UC
than those who have never smoked. Cigarette smoking may also influence the
disease course of UC with improvement of symptoms and a reduced risk of
colectomy'”.

In contrast to UC cigarette smoking is a risk factor for developing CD.
Smokers were found in a meta-analysis to be twice more likely to develop CD.
Smoking also influences the disease course. Smokers with CD are more likely
to have ileal disease than colonic disease'® and more likely to develop stenosing
or fistulizing disease'®. Continued smoking increases the risk of postoperative
recurrence”.

Another consistently found risk factor is appendectomy, which appears to be
protective for development of UC. A large meta-analysis showed that
appendectomy was associated with a nearly 70% risk reduction of subsequent
UC. Appendectomy seems to increase the risk of subsequent CD. The
mechanisms whereby appendectomy protects against UC, but increases the
risk of CD, are unknown.

Other risk factors suggested to be responsible for the development of IBD
include the use of oral contraceptives, but results are inconclusive. Dietary
antigens have also been examined, but despite numerous studies no consensus
has emerged, and studies are difficult to interpret due to methodological
problems, i.e. recall bias. Perinatal and childhood factors such as lack of
breastfeeding, domestic hygiene, perinatal infections or frequent infections in
childhood have also been suggested. Other studies have suggested the absence
of infections in childhood, but conflicting results have occurred, so in
conclusion the strongest risk factors identified so far are a family history of
IBD, cigarette smoking and appendectomy.

GENETICS

A genetic aetiology for IBD has been suspected, supported by findings of
familial clustering and a greater concordance in monozygotic twins compared
to dizygotic*'**?. The discovery of mutations in CARDI5 as an independent
risk factor for development of CD has later been confirmed in many studies’.
In white Americans and Europeans CARD15 mutations are found in 10-20%
of controls and in up to 30-40% of CD patients, but mutations are much rarer,
or are absent, in other populations®.

CARDI15 mutations seem to confer an increased risk for development of
ileal CD, early-onset CD, stricturing CD and CD complicated by internal
fistulas®>,

The ECIBD study showed some variations in the incidence of IBD across
Europe, although much smaller than anticipated. In a follow up study 10 years
later multiple risk factors were assessed among those also the prevalence of
different genetic markers in the different participating population-based
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cohorts from northern and southern Europe?*. In that study the prevalence of
mutations in CARDI15 varied across Europe with a significantly lower
prevalence in Scandinavia compared to central and southern Europe. No
correlation between the incidence of IBD and the prevalence of mutations in
CARDI15 was found, and there was no European north to south gradient.

Patients were recruited from 10 centres in eight European countries
(Norway, Denmark, The Netherlands, Italy, Spain, Portugal, Greece and
Israel). For the total cohort the prevalence of having a mutation in the
CARDI15 gene was 23.9% for CD, 9.6% for UC and 14.4% for healthy
controls. No difference in prevalence between north and south was found.
When looking at Scandinavian centres CD patients and controls had a
significantly lower prevalence compared to the rest of Europe, 6% vs 11% (OR
2.8, 95% CI 0.14-0.59).

The excess rate of CD in patients with a CARD15 mutation expressed as the
population attributable risk percentage (PAR%) was 11.2 for the total, cohort
ranging from —13.7 to 44.6%. Overall PAR% was lower in the north compared
to south; 6.8% compared to 19.6%. The overall PAR% is low, indicating that
the mutations in CARDI15 do not play a major role for the susceptibility in CD.

CONCLUSIONS

The previously suggested north-south gradient in occurrence of IBD is less
than previously thought. A multicentre European study simultaneusly
employing suitable epidemiological methods, i.e. prospective registration and
rigorous case ascerainment procedures, in 20 arecas of 12 European countries
found comparable incidence values between northern and southern Europe.

The disease occurrence is determined both by environmental and to a lesser
degree genetic factors.

The prevalence of mutations in CARDI15 varies across Europe with a
significantly lower prevalence in Scandinavia compared to central and
southern Europe. No correlation between the incidence of IBD and the
prevalence of mutations in CARD15 was found.
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lleocolonic tuberculosis:
a diagnostic challenge

D. EPSTEIN

INTRODUCTION

Gastroenterologists practising in the developing world face high burdens of
enteric infections, epidemic tuberculosis (TB) and an increasing incidence of
inflammatory bowel disease (IBD). One of the challenges in this environment is
diagnosing intestinal tuberculosis (ITB) and the literature is replete with case
reports of ITB being mistaken for Crohn’s disease (CD).

Although this problem frequently occurs in developing countries, global
migration and the emergence of drug-resistant strains of TB in a number of
countries around the world make this relevant to gastroenterologists from both
low- and high-income countries.

This chapter discusses the approach to diagnosing colonic tuberculosis (and
ITB generally) and how to distinguish this condition from CD. A diagnostic
and therapeutic algorithm for cases in which diagnostic uncertainty exists is
also proposed (Figure 1).

CD and TB share a multifaceted relationship. First they share a number of
pathogenic similarities. Both are chronic granulomatous conditions
characterized by a Thl cytokine response with production of interferon
gamma, and interleukins IL-12 and IL-23". Impairments in innate immunity
are also found in both conditions®*. Host bacterial interactions play an
important role in both diseases, and in TB only 5-10% of infected people will
develop active disease’. Furthermore, steroids have been used in both
conditions to treat inflammatory reactions. Secondly both ITB and CD have
protean clinical manifestations and share many phenotypic similarities. Lastly
treatment of CD, particularly in high TB prevalence environments, can be
complicated by the development of active TB.

TB is the most important infectious cause of morbidity and mortality in
adults. In 2004 8.9 million new cases and 1.7 million deaths due to TB were
reported, the majority of cases from sub-Saharan Africa and Asia®.
Extrapulmonary TB occurs in 10-15% of cases but has increased dramatically
in recent years due to the HIV epidemic. The emergence of multi-drug-resistant
(MDR) and more recently extensively drug-resistant (XDR) strains of
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Chronic lleo-colonic Inflammation

No caseating granulomas or acid-fast bacilli on mucosal biopsy
TB not identified at an extra-intestinal site

*  Previous TB * Nopast TB
* TB contact +* No TB contact
*  Abnormal chest x-ray *  Normal chest x-ray
* HIV positive * HIV negative
*  Positive test for latent TB (TST = IFN-y assay) * Negative test for latent TB (TST = IFN-y assay)
*  TB lesions on endoscopy — Lee’s criteria *  Crohn’s lesions on endoscopy — Lee’s criteria
*  TB lesions on histology — Pulimood’s criteria *  Crohn's lesions on histology — Pulimood’s criteria
*  Abdominal imaging with features of TB *  Abdominal imaging with features of CD
Treat for TB x 2 months Treat for CD x 2 months
TB culture ® TB culture negative TB culture ©
and /or OR Poor clinical response / clinical OR Clinical improvement
Clinical improvement dcllerior-uliun Inflammatory markers
Inflammatory markers 1 * Raised inflammatory markers

Complete therapy Re-evaluate
CXR

Abdominal imaging

Consider laparoscopy

* Reduction in CRP and a rise in

Endoscopy + histology + TB culture

haemoglobin occur within the Revise therapy accordingly
first month of TB therapy ** ¢ Change to TB therapy
e Step up CD therapy

e Consider surgery

Figure 1 Management algorithm: Crohn’s disease vs intestinal tuberculosis™
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tuberculosis’ has implications for global public health as these cases are being
identified in both developing and developed countries®. Gastrointestinal TB is
often under-recognized. A study from South Africa found 46% of patients with
cavitating pulmonary TB (PTB) had features of ITB when the gastrointestinal
tract was examined” . This is supported by autopsy data from India, which
found that ITB often goes clinically undetected in patients with PTB'°.

HIV increases the risk of developing active TB. In South Africa 36% of
people with clinically advanced HIV will develop TB per annum''.
Tuberculosis in the HIV-infected patient tends to disseminate and manifests in
the abdomen as ascites, abdominal lymphadenopathy and hepatosplenic
disease. These patients are often smear negative for acid-fast bacilli. ITB with
a Crohn’s-like phenotype is usually seen in the HIV-negative patient with a
robust immune response and contained infection. In contrast to TB the
epidemiology of IBD is far less dramatic; nevertheless more cases are being
reported from developing countries'> 4.

A common clinical dilemma is the patient with chronic ileocolonic
inflammation who resides in a high TB prevalence environment. Often the
chest radiograph is normal and endoscopy, histology and abdominal imaging
are non-diagnostic. A decision to treat a patient for CD with steroids,
immunomodulators or biologicals cannot be taken lightly, as a missed
diagnosis of ITB may have disastrous consequences.

CLINICAL FEATURES OF INTESTINAL TUBERCULOSIS

ITB affects young and middle-aged people in developing countries with no
distinguishing demographics. Symptoms develop insidiously and may be
present for several years before a diagnosis is made. Furthermore ITB has
been identified in patients undergoing colonoscopy who were either well or had
trivial symptoms'>. Patients with ITB present with constitutional symptoms,
symptoms of ileocolitis or an abdominal mass. More acute presentations with
bowel perforation or obstruction may also occur. Rarely ITB may present with
malabsorption and a protein-losing enteropathy.

Smoking, a well-known CD association, is also more common in PTB'®!7,
but no direct relationship with ITB has been identified.

A number of CD-related extraintestinal manifestations can be mimicked by
TB. TB can directly involve a number of extrapulmonary sites such as the
joints'®, soft tissues'’, skin?® and eyes?'. A number of immune-mediated
phenomena are also seen in TB, such as a reactive arthritis (Poncet’s
disease)'®, conjunctivitis (phlyctenular conjunctivitis)®>' and erythema
nodosum?®’. Thromboembolic disease, well recognized in IBD, is also
associated with TB**?*,

Perianal fistulas are a clinical hallmark of CD; however, these are well
described in ITB. A surgical series from South Africa found that 17% of
patients with perianal fistulas had TB?*. Extrapulmonary TB is often
associated with a normal chest radiograph and similarly in ITB less than 50%
of cases will have evidence of TB on chest radiograph® 2.
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Tuberculin skin testing has been used for over a century as a diagnostic test
for TB; however, a positive test may reflect latent infection, previous bacille
Calmette-Guérin (BCG) vaccination or exposure to non-tuberculous
mycobacteria. Conversely a negative test can occur with disseminated or
primary TB and HIV co-infection. Studies from the 1960s indicate that anergy
to skin testing may also be a feature of untreated CD?®.

Anaemia, leukocytosis, thrombocytosis and elevated inflammatory markers
are seen in both ITB and CD and have no discriminatory value in diagnosis.

RADIOLOGY IN THE DIAGNOSIS OF ITB

Barium contrast studies are useful in demonstrating luminal detail and
characterizing the inflammatory and cicatrizing lesions of both ITB and CD,
but are seldom diagnostic. Cross-sectional imaging such as ultrasound,
computed tomography scan and magnetic resonance imaging are useful in
evaluating the bowel wall changes and other abdominal features such as
mesenteric attachments, lymph nodes and other organs. However, if ITB is
not associated with ascites, extensive lymphadenopathy or hepatosplenic
lesions, then differentiating CD from ITB is difficult. Intestinal lesions in
combination with features of primary sclerosing cholangitis, sacro-iliitis, non-
alcoholic fatty liver disease and gallstones would favour a diagnosis of CD.
Fibrofatty proliferation of the mesentery (‘creeping fat’) is well recognized in
CD, but has also been described in a large ITB surgical series from India?’.

ENDOSCOPY IN THE DIAGNOSIS OF ITB

ITB can take a variety of forms in terms of extent, morphology and
complications®®** 3% The ileocaccum is the most commonly involved area
with varying degrees of contiguous colon involvement. However, a variety of
combinations of colonic, small bowel and upper GI disease can occur. Lesions
may be diffuse, for example a pancolitis pattern similar to ulcerative colitis, or
discrete. Solitary lesions and skip lesions are also well described. The
morphology of ITB lesions is also variable, with ulcers being the most
common finding but hypertrophic lesions (mass lesions, nodules,
pseudopolyps, pseudoshelves) and strictures can also occur. As with ITB
combinations of these lesions are also found in IBD.

Aoki and colleagues published one of the earliest descriptions of colonic TB
in 1975, Ulcers with transverse orientation, ileocaecal destruction and
inflammatory polyps were described. Since then these and other lesions have
been reported; however, there is considerable overlap with lesions found in CD.
Lee and colleagues’®, in a prospective study, compared patients with colonic
TB and CD and devised a scoring system based on four features of ITB
(transverse ulcers, pseudopolyps, involvement of fewer than four segments,
and a patulous ileocaecal valve) and four features of CD (anorectal lesions,
longitudinal ulcers, aphthous ulcers, and cobblestone appearance). Using this
methodology a positive predictive value for CD of 94.9% and a positive
predictive value of 88.9% for ITB was achieved.
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HISTOLOGICAL DIAGNOSIS OF ITB

Confirming a diagnosis of ITB is difficult in surgically resected specimens as
extrapulmonary TB tends to be paucibacillary. In the context of superficial
endoscopic mucosal biopsies the finding of pathognomonic histological lesions,
i.e. acid-fast bacilli and/or caseating granulomas, is uncommon (less than
30%)*"*!. Similarly a positive TB culture is unusual. However, a number of
histological features other than acid-fast bacilli and caseating granulomas can
be used to identify the TB patient. These include: large granulomas, confluent
granulomas, submucosal granulomas, disproportionate submucosal
inflammation and ulcers lined by bands of epithelioid histiocytes. A summary
of three studies®® ! is presented in Table 1.

Nucleic acid amplification tests targeting the Mycobacterium tuberculosis
complex have high specificity but variable sensitivity in the diagnosis of TB.
Several studies have looked at the role of TB polymerase chain reaction in the
diagnosis of ITB. Four retrospective studies using formalin-fixed specimens are
diagnostic in 22% to 75% of confirmed ITB cases**37-38:42,

NEW TOOLS FOR THE DIAGNOSIS OF TB

A number of new diagnostic tests for TB have been developed in recent years.
These include the interferon gamma release assays, skin patch test, antibody
tests, antigen recognition tests and rapid culture systems****. Although
promising, these modalities have been developed and tested in populations
with low TB prevalence. Their performance in populations with high rates of
TB, co-infection with HIV and co-infection with helminths, which may alter the
immune milieu, remains to be seen. These modalities also need to be functional
within the constraints of a resource-poor environment. Furthermore their value
in diagnosing I'TB remains unknown.

NEW TOOLS IN THE DIAGNOSIS OF IBD

Genetic testing and serology are emerging modalities for the diagnosis of IBD
in ‘traditional’ Western IBD populations. The three common NOD2/CARD15
mutations, however, are not associated with CD in IBD patients from Asia and
South Africa*®. Intuitively it would seem that NOD2 mutations would
predispose to TB; however, a study of PTB patients in West Africa*® found no
evidence of these mutations in PTB patients or controls. Furthermore an
unpublished study by Gill Watermeyer, from our unit in Cape Town, found no
evidence of NOD2 mutations in patients with ITB.

Antibodies to the ubiquitous yeast Saccharomyces cerevisiae (ASCA) are
specific for the diagnosis of CD in Caucasian, Chinese and Japanese IBD
patients. A study from India*’ compared IgA and IgG ASCA in patients with
CD, ulcerative colitis (UC) and ITB, as well as healthy controls. ASCA was
positive in a significant number of both CD and ITB patients when compared
to both UC patients and controls. This study suggests that ASCA has poor
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discriminatory value between CD and ITB in a high TB prevalence
environment. This study also raises the intriguing question as to why so many
ITB patients are positive for ASCA. Hypotheses include increased intestinal
permeability in ITB or structural homology between yeast oligomannanosides
and mycobacterial lipoarabinomannan. The latter would incriminate
Mycobacterium avium ssp. paratuberculois again as the causative agent in CD.

CONCLUSIONS

The diagnosis of ITB should be based on careful clinical evaluation, in
particular cautious interpretation of extraintestinal signs, imaging, systematic
endoscopic evaluation and histological evaluation according to criteria
described by Pulimood et al.*'. If a decision is made to treat for TB then
objective responses to therapy should be seen within 8 weeks of therapy™®.

Walsh noted that ‘It is impossible to diagnose abdominal tuberculosis with
any degree of certainty, since the disease mimics many other abdominal
conditions and histological confirmation may be equivocal’*. This was
published in 1909, and despite the many advances over the past 100 years the
diagnosis of ITB remains a challenge.
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Bacterial and viral infections
mimicking inflammatory bowel
diseases

M. TORUNER

Inflammatory bowel disease (IBD) — ulcerative colitis (UC) and Crohn’s
disease (CD) — is a group of chronic diseases involving the gastrointestinal
system, characterized by inflammation in bowel and sometimes associated with
extra-intestinal features. IBD is characterized by clinical symptoms such as
bloody diarrhoea, passage of mucus, abdominal pain, fever, weight loss, etc.,
depending on the specific disease, either UC or CD.

There are several disorders which can simulate IBD, including infectious
colitis (bacterial, viral and parasites), malignant diseases, radiation-induced
colitis, non-steroidal anti-inflammatory drug-induced colitis, diverticulitis and
some motility disorders such as irritable bowel syndrome.

In recent years (due to the more common use of immunomodulators in
treatment of IBD and the entrance of biologic agents into IBD treatment
schemes such as tumour necrosis factor alpha inhibitors) differential diagnosis
between infectious colitis simulating IBD and IBD itself has become more
crucial.

In this chapter bacterial and viral infections mimicking inflammatory bowel
diseases will be reviewed.

INFECTIONS
Intestinal tuberculosis

Intestinal tuberculosis is a rare but increasing infection in western communities
which is caused by acid-fast bacilli — Mycobacterium tuberculosis. It is seen
more commonly in immigrants and immunocompromised patients. Diagnosis
of intestinal tuberculosis is nearly always challenging, especially in the absence
of pulmonary tuberculosis. Microorganisms could be transmitted by
swallowing the infected sputum, haematogenous spread from active
pulmonary disease or milliary tuberculosis, ingestion of contaminated milk or
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food and contagious spread from adjacent organs. The most common
macroscopic appearance of intestinal lesions is ulcerative (multiple ulcers).
Other lesions which might be seen are hypertrophic and ulcerohypertrophic.
Symptoms of intestinal tuberculosis include night fever, diarrhoea, abdominal
pain, right quadrant mass, etc. The ileocaecal area is the most commonly
involved part of the intestine. Differential diagnosis between tuberculosis and
IBD is so important because, if tuberculosis is suspected, empirical anti-
tuberculosis treatment should be started, especially when immunomodulatory
and immunosuppressive drugs are to be initiated for IBD. Differential
diagnosis between these two diseases is quite difficult because of similarities in
clinical symptoms and some similarities in diagnostic test results. The
diagnostic procedure of choice for intestinal tuberculosis is colonoscopy and
biopsy. Appropriately stained slides should be carefully examined for acid-fast
rods; culture of a biopsy specimen might increase the diagnostic yield. The
culture for M. tuberculosis is reliable but results take 4-6 weeks. Polymerase
chain reaction analysis of biopsy specimens for M. tuberculosis is found to be
more sensitive than direct microscopy and culture. Makharia et al.' have
investigated the role of serological markers such as anti-Saccharomyces
cerevisiae IgA (ASCA IgA) and IgG (ASCA IgG) in differential diagnosis
between UC, CD and intestinal tuberculosis. ASCA IgA was positive in 28%,
33.9% and 43.3% of patients, respectively and ASCA IgG was positive in 24%,
50.8% and 46.6% of patients, respectively'. Differences between these three
groups did not reach statistical significance. Several studies have demonstrated
the usefulness of colonoscopic biopsies in differential diagnosis between CD
and intestinal tuberculosis. Pulimood et al. have identified five factors
favouring intestinal tuberculosis, including large granulomas, more than four
sites of granulomatous inflammation, caseation, band of epithelioid histiocytes
and granulomatous inflammation in the caecum. In the same study, factors
including non-tuberculous granulomas, mucosal changes distant to sites with
granulomas, focal crypt-related inflammation and granulomas in sigmoid or
rectum were found to favour CD?. Kirsch et al. have evaluated clinical and
histopathological findings to differentiate CD and tuberculosis. In this study a
positive chest X-ray for tuberculosis, confluent granulomas, more than 10
granulomas per biopsy site, caseous necrosis, ulcers lined by conglomerate
epithelioid histiocytes and disproportionate submucosal inflammation were
found more commonly in patients with intestinal tuberculosis, whereas
perianal fistulas and extraintestinal manifestations were found more
commonly in patients with CD?®. In another study, performed by Lee et al.,
anorectal lesions, longitudinal ulcers, aphthous ulcers and cobblestone
appearance were more frequent in CD patients, whereas involvement of fewer
than four segments, a patulous ileocaecal valve, transverse ulcers, scars or
pseudopolyps were more frequent in patients with intestinal tuberculosis®.

The treatment for intestinal tuberculosis consists of anti-tuberculosis therapy
including isoniazid, rifampicin, pyrazinamide and either streptomycin or
ethambutol, in addition to surgical treatment, which should be reserved for
complications.

55



IBD 2007 — ACHIEVEMENTS IN RESEARCH AND CLINICAL PRACTICE

Clostridium difficile Infection

Clostridium difficile is a Gram-positive spore-forming rod which is present
naturally in the environment, more commonly on contaminated hospital
surfaces. Normally there is a resistance to C. difficile colonization; however,
antibiotic use which disturbs the natural flora decreases the resistance to C.
difficile colonization. After colonization, several factors determine (mainly
host’s immune system) whether a person becomes ill or not. This
microorganism produces three types of toxin; toxin A, toxin B and binary
toxin. Toxin B is 1000 times more cytotoxic than toxin A. Toxins A and B
induce fluid secretion, apoptosis of intestinal epithelial cells and a marked
inflammation. Clinical symptoms of C. difficile infection include diarrhoea,
which is mostly watery and rarely bloody, fever and crampy abdominal pain.
There are several risk factors for development of C. difficile-associated
diarrhoea; increasing age, severe underlying disease, non-surgical
gastrointestinal procedures, presence of a nasogastric tube, receiving anti-
ulcer medication, stay on intensive-care unit, multiple antibiotic use and long
hospital stay. Cytotoxicity assay is gold standard procedure for diagnosis. It
requires 48 h to obtain an accurate result and it is more sensitive than enzyme
immunoassay in detecting toxin B. Other diagnostic tests are enzyme
immunoassay and colonoscopy. With enzyme immunoassay, detection of toxin
A and B or toxin A alone is possible. The sensitivity of this test reaches to 80%
per stool if three examinations are performed. In colonoscopy,
pseudomembranes are the characteristic features. In addition, non-specific
features such as erythema, oedema, friability, and non-specific colitis with
small ulcerations could be seen during the colonoscopic procedure.

C. difficile infection is one of the infections which should be investigated in
refractory IBD. Rodemann et al. have found an increased incidence of C.
difficile infection in both CD (9.5-22.3/1000) and UC (18.4-57.6/1000)
between 1998 and 2004°. Another study which is supporting the evidence of
increased frequency of C. difficile infection in IBD has showed that the rate of
C. difficile infection increased from 1.8% in 2004 to 4.6% in 2005°. Colonic
involvement and maintenance immunomodulator use are independent risk
factors for C. difficile infection and it is more often contracted infection as an
outpatient (76%)°.

Treatment is not always essential in patients with toxin positivity unless
evidence of colitis (leukocytosis, endoscopic findings, etc.) or severe diarrhoea
is present, or if a patient has persistent diarrhoea despite cessation of the
offending antibiotic treatment or the presence of a need to continue antibiotic
therapy to treat the underlying infection. For treatment the drug of choice is
metranidazole (500 mg t.i.d. for 10-14 days). Vancomycin (alternative first-line
drug, 125 mg q.i.d. for 10-14 days), fucidic acid (500 mg t.i.d. for 10 days) or
nitazoxanide (500 mg b.i.d. for 10 days) are alternative drugs in treatment.

Cytomegalovirus infection

Human cytomegalovirus (CMV) is a member of the herpes virus family. CMV
is present in a latent state in most people’ whereas CM V-induced ulceration of
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the bowel is frequently observed during disseminated viraemia in
immunocompromised patients®’. It has been believed that CMV is either
acquired at birth or transmitted through sexual or parental exposure.
Antigenic stimuli or immune suppression leads to CMYV activation; if this
happens in the bowel wall, the condition is then called gastrointestinal CMV
disease. Clinical manifestations of CMYV colitis include fever, abdominal pain,
diarrhoea, bloody diarrhoea and haematochezia. Colonoscopy reveals patchy
erythema, deep ulcers, and multiple mucosal erosions which occur mostly in
the right colon'®. Cytoplasmic inclusions might be seen in haematoxylin and
eosin staining by 10% to 87%'!, sensitivity increases to 93% when
immunohistochemistry is performed'?. Serological tests such as CMV IgM
and CMYV IgG, as well as CMV culture, can be used as diagnostic tests which
have low sensitivity. The CMYV antigen test detects late structural protein pp65
produced in leukocytes through staining with immunofluorescent pp65-specific
monoclonal antibodies. This test is semi-quantative, so results are somewhat
subjective'?. Polymerase chain reaction testing for CMV has been used more
frequently in recent years. Plasma or whole blood can be used for PCR testing.
Cut-off values for PCR still remain unclear. CMV colitis does not occur only in
immunosuppressed patients. A meta-analysis covering the years between 1980
and 2003 has identified 44 immunocompetent patients with CMYV infections. In
this group of patients female patients survived better, younger patients (<55
years) survived better, and patients treated with antivirals survived better than
patients who had colectomy'>.

In the case of IBD flare or steroid-refractory IBD one should consider CMV
infection. There are several reports indicating frequent CMYV infections in IBD
patients. Maconi et al. showed CMYV infection in 22% of resected colon
materials of IBD patients'*. Cottone et al. have identified CMV infection in
18% of steroid-refractory patients'>. CMV infection does not occur only in
corticosteroid-refractory IBD patients. In a prospective study including 42
consecutive IBD patients, CMV infection prevalence has been found as 21%
(9/42), whereas it was 33% (4/12) in the corticosteroid-refractory group'®.

There is no consensus as to whether to treat CMV infection in IBD patients
or not'®!”". Ganciclovir (5 mg/kg every 12 h for 3-5 days), oral valganciclovir
and foscarnet (90 mg/kg intravenously, every 12 h for 2-3 weeks) are drugs of
choice in the treatment of CMV infections.

Campylobacter jejuni infection

Campylobacter jejuni is a motile, non-spore-forming, comma-shaped, Gram-
negative rod. Transmission via direct contact with infected animals and faecal-
oral person-to-person transmission have been reported. The sites of intestinal
inflammation include jejunum, ileum and colon. This microorganism accounts
for 3.2-30% of cases of enterocolitis in the general population'®'°. Clinical
features include fever, crampy abdominal pain, watery or bloody diarrhoea,
toxic megacolon in very severe disease, enlarged mesenteric lymph nodes,
reactive arthritis (HLA-B27 positive) and Gullian-Barré syndrome (1:2000
cases). The prevalence of Campylobacter infection in relapsing IBD has been
found to be between 1.5% and 4.5%'?~>!. Diagnosis is made using either direct
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examination of fresh stool, which shows characteristic darting microorganisms,
or stool and blood culture for C. jejuni using microaerobic conditions.

Erythromycin (500 mg b.i.d. for 5-7 days) is the drug of choice for treatment.
Azithromycin and fluoroquinolones are also effective, but increasing tolerance
to fluoroquinolones is a major concern.

Yersinia enterocolitica infection

Yersinia enterocolitica is a pleomorphic Gram-negative bacillus which can be
acquired by oral ingestion or direct inoculation (i.e. blood transfusion, etc.).
Once the organism has invaded, Y. enterocolitica localizes in lymphoid tissue
within the gut wall and in regional mesenteric lymph nodes. Symptoms of
Yersinia infection include fever, right quadrant pain, vomiting, bloody or
watery diarrhoea and sore throat. Sometimes infections can mimic acute
appendicitis. As diagnostic tools, stool culture, agglutination assays, ELISA
and immunoblotting can be used*?.

The prevalence of Y. enterocolitica infection in IBD was found as 8/73 =
11%; in UC it was 5/53 = 9.4% and in CD it was 3/20 = 15%°".

Treatment of acute, non-complicated yersiniosis is not beneficial; most cases
of Yersinia enterocolitis do not require treatment. Treatment of an individual
case should be judged clinically because of clinical severity or the underlying
condition of the patient (e.g. immunocompromised patients). Drugs of choice
are fluoroquinolones such as ciprofloxacin (500 mg twice daily) or
trimethoprimsulphamethoxazole for paediatric patients (TMP 8 mg/kg per
day and SMX 40 mg/kg per day in two divided doses).

CONCLUSIONS

Ulcerative colitis and Crohn’s disease account for only a small proportion of
the number of patients with inflammatory colitis. The majority of inflammatory
colitis cases are due to infectious causes, and these infectious causes can mimic
IBD or trigger the activation of IBD. Differential diagnosis between IBD and
infectious colitis is important to treat patients adequately.
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7
Inflammatory bowel disease
coexistent with viral hepatitis and HIV

E. A. KOUROUMALIS

INTRODUCTION

Inflammatory bowel disease (IBD) may coexist with viral infections or may be
complicated by the appearance of viral infections at a later stage. A further
potentially dangerous event is the effect of agents used for treatment of IBD.
Viral hepatitis is one of the most common viral infections worldwide. Although
many viruses may cause either acute or chronic hepatocellular damage,
hepatitic B virus (HBV) and hepatitic C virus (HCV) are the main viral liver
infections. On the other hand, human immunodeficiency virus (HIV) might be
a potential serious complication of IBD or it might also be influenced by the
use of immunosuppressives or biological treatments of IBD. A review of the
current status of the influence of HBV, HCV and HIV infections on the
management of IBD will be presented in this chapter.

HBV INFECTION AND IBD

There is no evidence that the presence of HBV might influence the natural
course of either Crohn’s disease (CD) or ulcerative colitis (UC). However, CD
patients are possibly at an increased risk of HBV (and HCV) infection due to
surgical and endoscopic procedures'. Treatment modalities of IBD might
potentially influence the natural course of HBV infection.

Corticosteroids

HBYV contains a glucocorticosteroid-responsive element that stimulates viral
replication and transcriptional activity®.

As early as 1980 it was shown that administration of corticosteroids
significantly increased viral replication, a finding repeatedly confirmed and
recently reviewed®. Moreover, on corticosteroid withdrawal, flares of HBV
hepatitis with increased aminotransferases have been described, and
decompensation of cirrhosis has been reported in formerly stable cirrhotic
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patients® ®. However, the problem may not be so serious in IBD patients
infected with HBV, probably due to the low dosage of steroids used’.

In patients with IBD and HBV co-infection, if corticosteroids are to be used,
early antiviral treatment with nucleoside analogues is mandatory. Interferon
alpha is unlikely to be as effective because of its relatively slow onset of action
and limited antiviral potency®. Lamivudine is the drug of choice’. Controlled
clinical trials of preemptive treatments are not available but are most probably
expected to be effective®. Adeforir or entecavir are also possible candidates for
preemptive treatment but no data are available at present.

Azathioprine

Data so far indicate that administration of azathic;prine is safe as there is no
effect on underlying liver disease in HBV infection’. However, treatment with
azathioprine in rheumatoid arthritis was associated with a flare-up of liver
disease'®. Careful monitoring of HBV viral load should therefore be done when
azathioprine (and hence 6-mercaptopurine) is being used in IBD with
coexistent HBV.

Methotrexate

Evidence comes again from rheumatoid arthritis patients, where a flare-up of
HBYV infection has been reported on discontinuation of the drug'' '3

Infliximab

Widespread use of infliximab (and of other anti-tumour necrosis factor alpha
(TNF-o) biologicals) in the treatment of patients with IBD requires careful
consideration of a possible detrimental effect of this drug on the natural course
of an underlying HBV infection. There is strong evidence that TNF-uo
synergizes with interferons in suppressing HBV replication'* and its presence is
essential in clearing HBV and other viruses'>'?. Clinical reports are
controversial. There have been case studies in which no effect of infliximab on
HBYV replication was proven®*?!.

In rheumatoid arthritis patients on infliximab, the disappearance of HBV
DNA and improvement of renal amyloidosis has recently been reported®?.

In a series of patients with IBD treated with infliximab, the replication of
Epstein—Barr virus has recently been studied. No evidence of EBV replication
was identified'>%*. However, case reports of reactivation of HBV in CD treated
with infliximab have also been published. Two severe HBV flare- ups have been
reported by Esteve et al.>*, and confirmed by later reports®. An additional case
of HBV reactivation was reported in a CD patient treated with infliximab and
methotrexate®®.

Recently a case of subfulminant hepatitis B flare-up was reported in an
HBsAg-positive patient with CD. The patient was effectively treated with
lamivudine®’. Additionally, CD patients on lamivudine showed no evidence of
HBYV reactivation®!, a finding recently verified*®.
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Therefore, the current recommendation favours preemptive treatment with
lamivudine of HBV carriers with CD before administration of
infliximab®**°.

HCV INFECTION AND IBD

HCYV infection might be a serious problem in IBD patients. Prevalence of HCV
has been reported to be higher in IBD patients in Europe, compared with blood
donors'3!.

Interferon o and IBD

There is limited information on the effect of interferon o used for HCV
treatment on the natural course of CD. Evidence suggests that there is no
influence on CD disease course in HCV patients treated with interferon o’
Moreover, in a controlled trial response rates after interferon monotherapy
were similar in HCV patients with or without IBD. It should be noted,
however, that all IBD patients were in remission when studied™?.

Corticosteroids

Conflicting results have been reported on the effect of steroids on HCV
replication. An increase of HCV viraemia was observed similar to that with
HBYV infection®. Recently, however, bolus administration of steroids in renal
transplant patients had no effect on viral load, but it is of interest that the
histological activity index was higher than in controls>*.

Azathioprine

As in the case of HBV, azathioprine has no effect on underlying liver disease in
HCV chronic hepatitis’. Although in vitro azathioprine may show antiviral
activity against HCV®, clinical studies in HCV-positive renal transplant
patients receiving azathioprine failed to show any effect on HCV viral
replication®®.

Cyclosporin

Cyclosporin inhibits HCV replication in a dose-dependent manner and shows
additive effects with interferon®’. However, clinical studies have provided
conflicting results. Beneficial effects on viral replication have been both
reported®® and denied®. In general, however, existing evidence suggests that
cyclosporin can be used without problems in IBD patients with coexistent HCV
infection.

62



IBD COEXISTENT WITH VIRAL HEPATITIS AND HIV

Infliximab

Current evidence suggests that TNF-a has a different effect in HCV patients
compared to HBV infection. In contrast to HBV, TNF-a might lead to
increased necroinflammation in HCV-infected patients*’. Clinical evidence on
the use of infliximab in HCV infection comes from rheumatoid arthritis
patients. In the largest published series of 24 patients with rheumatoid
arthritis and HCV there was no effect of infliximab treatment on HCV viral
load or liver disease*'. All other series with small numbers of patients also
agree”**** including case reports with IBD.

Recently the use of adalimumab also showed no effect on HCV viral load in
HCV rheumatoid arthritis patients®®. These results have been confirmed in
other clinical studies using another anti-TNF-o agent, etarnecept. Although
etarnecept is not active in IBD patients, its use in rheumatoid arthritis and
HCYV infection showed no evidence of either viral replication or exacerbation
of liver disease**>%¢. Therefore the current recommendation is that anti-TNF-
o biologicals can be safely used in IBD patients co-infected with HCV>".

HIV INFECTION AND IBD
Effect of HIV infection on IBD

There have been several case reports indicating that, when CD* lymphocytes
drastically drop as a result of HIV infection, there is a dramatic remission of
IBD inflammatory activity*’*°. However, as is usually the case, opposite
reports have been published; despite a severe CD* drop, active CD persisted
and even deteriorated>’>".

HIV infection mimicking IBD

Diarrhoea and abdominal pain are usual in HIV infection as well as large
bowel ulcers as a result of opportunistic infections®>. Indeed, HIV-associated
cytomegalovirus colitis may mimic IBD®’, while Salmonella, Campylobacter
and Shigella HIV-associated colitis and ileitis may erroneously be diagnosed as
CD®. Adenovirus infection is common in HIV-associated diarrhoea as well as
in CMV HIV-associated colitis’>. The opposite may also be true. CD
mimicking genital pyoderma gangrenosum in an HIV-infected patient has
recently been reported®®. Moreover, direct HIV lesions appearing as
idiopathic ulcers of oesophagus and rectum can lead to confusion of HIV
infection with CD>* >, Kaposi’s sarcoma of the large bowel may be confused
with HIV UC>®.
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Treatment of concomitant HIV and IBD

Corticosteroids

Corticosteroids may induce Kaposi’s sarcoma®® %

sarcoma may be associated with UC usually due to HHV-8 virus
corticosteroids are better avoided in IBD patients with HIV.

or alternativel;/ Kaposi’s
63-63. therefore

Infliximab

Elevated TNF-a is found in all stages of HIV infection. Three controlled
clinical trials on the use of anti-TNF-a agents, in HIV-infected patients, have
been published; they all demonstrated that a significant reduction of serum
TNF-o levels was not associated with any effect on CD* cells or on plasma HIV
RNA levels®® %,

Recently a case report of concomitant CD and HIV infection treated with
infliximab appeared. Complete clinical and endoscopic remission with fistula
closure was achieved®®, but HIV infection had been controlled with HAART in
this patient. Therefore the question of CD control in active HIV remains
unanswered. Further indirect evidence that infliximab is probably safe in HIV
infection comes from another study in which infliximab did not activate
replication of many lymphotropic herpes viruses, including CMV, HHV-6,
HHV-7, HHB-8 and EBV"’.

Thalidomide

This is a drug with potential interest for both HIV infection and CD. Oral
aphthous ulcers in HIV-infected patients were effectively treated with oral 200
mg/day thalidomide with 90% complete or partial resolution’'. The drug was
also 73% effective in aphthous ulcers of the oesophagus.

HIV-associated wasting has also favourably responded to thalidomide
treatment’>"?.

Thalidomide effectively decreases proinflammatory cytokines’* and has been
used in two open-label studies in refractory CD. There was also a 70% overall
response with CDAI decrease with favourable response in fistula
remission’>’®. The subject has recently been reviewed’’.

CONCLUSIONS

Data on the problem of HBV, HV and HIV infection in IBD patients are
limited. Most information, particularly on the use of biologicals in these
patients, comes from extrapolation of data on rheumatoid arthritis. Based on
the current evidence, corticosteroids should be used after preemptive treatment
with nucleoside analogues in IBD patients with HBV and used with care in
HCYV patients, while best avoided in HIV.

Azathioprine, and particularly cyclosporin, are probably safe in HBV and
HCYV, with cyclosporin even beneficial in these infections. Infliximab should be
used with preemptive nucleoside analogues in HBV, while it seems safe in HCV
and HIV. Clearly more studies are required.
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Endoscopic and histological grading
in inflammatory bowel disease

G. D’HAENS

INTRODUCTION

In order to allow the clinician to select the optimal therapy for each individual
patient with inflammatory bowel disease (IBD), it is important to assess not
only the location of the disease, but also its severity. This can be done with
endoscopic examinations and with histological assessment of biopsy samples.
This chapter will deal with the ‘grading of IBD lesions’ and its relevance for
clinical practice.

CROHN'’S DISEASE

Typical lesions in active ileocolonic Crohn’s disease (CD) include aphthous
ulcerations, deep irregular ulcerations, ‘punched-out’ ulcers, longitudinal
ulcerations, cobblestoning, discontinuous involvement (86%), rectal sparing
(25%), luminal narrowing and fistulas'. In upper gastrointestinal CD, lesions
are invariably accompanied by small bowel and/or colonic disease. Upper
gastrointestinal CD occurs according to prospective studies in 17-75% of
both symptomatic and asymptomatic patients, in retrospective studies in 0.5—
13%?2. Oral lesions are more frequent than gastroduodenal (1.8-4.5%) and
oesophageal lesions (1.8%). In the oesoghagus aphthous ulcers, punched-out
ulcers, erosions and strictures can occur’.

Three methods are available to measure the extent and severity of Crohn’s
lesions in ileal, ileocolonic and colonic CD: the Crohn’s Disease Endoscopic
Index of Severity (CDEIS), with scores ranging from 0 to 44 (higher scores
representing more severe disease)*, the Simple Endoscopic Index for Crohn’s
Disease (SES-CD)’ and the Rutgeerts’ score for postoperative recurrence of
CD in the neoterminal ileum®. This score (i0 to i4) correlates with the clinical
behaviour of CD in the future.

With recent drug development it has become apparent that it is now possible
to ‘heal’ mucosal lesions in CD, and this has become a genuine endpoint for the
evaluation of drugs in clinical trials. Whereas 5-aminosalicylic acid (5-ASA)
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and corticosteroids only induce a limited degree of healing,
immunomodulators such as azathioprine and biologic agents such as
infliximab have been show to be more effective in this regard’®. More
importantly, healing with infliximab has been associated with a significant
reduction in hospitalizations and need for surgery’. The consensus published
by the International Organization of Inflammatory Bowel Diseases (IOIBD)
stated that the CDEIS is to be used as a secondary endpoint in studies looking
at inflammatory activity and the Rutgeerts’ score in studies for postoperative
recurrence'’.

ULCERATIVE COLITIS

The typical endoscopic features of ulcerative colitis (UC) include continuous
involvement (which can be disturbed by topical treatment), erythema, friability,
granularity, microulcerations, shallow ulcerations and sometimes the presence
of an isolated area of inflammation around the appendiceal orifice, a so-called
‘caecal patch’™*!".

In quiescent UC, on the other hand, typical lesions are an attenuated
vascular pattern or loss of vascular pattern, pseudopolyps and mucosal
bridging and rarely stricture formation.

In UC a full ileocolonoscopy is to be recommended at diagnosis, whereas a
flexible sigmoidoscopy is sufficient for follow-up. No bowel preparation is
needed in patients with active symptoms. Caution is needed in fulminant
colitis, since the endoscopy can induce a toxic megacolon. The presence of
deep ulcers in spite of anti-inflammatory therapy is a poor prognostic sign.
Also, it is recommended to take biopsies at relapse in order to exclude
cytomeglovirus, Clostridium difficile or other infections'?.

Several endoscopic scores have been developed for the evaluation of drug
effects in active UC. They are useful since endoscopic improvement lags behind
symptom improvement and endoscopic healing is an endpoint that is aimed at.

The Baron Endoscopic score for UC includes the following activity variables:
0 = normal: mat mucosa, ramifying vascular pattern clearly visible throughout,
no bleeding spontaneous or to light touch; 1 = abnormal but not haemorrhagic
(between 0 and 2); 2 = moderately haemorrhagic: bleeding to light touch but no
spontaneous bleeding; 3 = severely haemorrhagic; 4 = spontaneous bleeding.
The problem is that the Baron score does not include a description of ‘ulcers’.
The interobserver variation is the highest for ‘graded’ variables (e.g. ‘redness’).
In fact, the score was developed for mild and moderate cases, with best
agreement for friability (bleeding to light touch) and spontaneous bleeding
and the lowest agreement for granularity'>.

Mucosal healing is indeed an important endpoint in UC: active UC is
associated with a higher likelihood of dysplasia/cancer. In addition,
endoscopy correlates well with histology and ‘histological healing’ predicts a
longer ‘time to relapse’. In the ACT trials, patients had a 4-fold higher
likelihood of clinical remission at week 30 (43.8% vs 9.5%) if healing (score 0)
was present at week 8'%.
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ENDOSCOPIC AND HISTOLOGICAL GRADING IN IBD
DIFFERENTIAL DIAGNOSIS

The differential diagnosis between the two classic types of IBD is in most
patients rather easy. Crohn’s disease is characterized by cobblestoning,
aphthous ulcers, deep serpiginous ulcers, rectal sparing, anal lesions and
stenosis or ulceration of the ileocaecal valve. To the contrary, UC typically has
a continuous involvement, erosions/microulcerations, loss of vascular pattern,
rectal involvement in practically all cases and an ileocaecal valve that is rather
patulous and free of ulceration'®. However, in approximately 10% of IBD
patients this distinction cannot be made at the time of diagnosis.

HISTOLOGY

As stated above, CD can affect the entire gastrointestinal tract. The
histopathological features, however, are similar in the different intestinal
segments. Even in arecas that appear normal on endoscopy, signs of
inflammation can be present. Since CD is a transmural disease, mucosal
biopsies do not necessarily reflect the severity of inflammation in the entire
bowel wall. Deeply situated lesions are often detected only in surgical resection
specimens'®!7.

Early lesions of CD occur in a background of normal mucosa. These ‘focal
lesions’ can have different appearances: ‘summit lesions’, with damaged small
capillaries and loss of epithelial cells, epithelial patchy necrosis, mucosal
microulcerations (loss of up to six cells), aphthoid ulcers and mountain peak
ulcer (located at the base of crypts)'®.

Established Crohn’s lesions consist of epithelial alterations and
inflammatory changes. Epithelial damage includes cytological changes of
damage and repair, architectural changes and metaplastic changes. The
inflammatory response can be characterized based upon intensity,
composition and distribution of the infiltrate. The correlation between
histological changes and clinical symptoms or response to treatment in CD is
rather poor, although anti-TNF therapy has been associated with
disappearance of neutrophilic leukocytes®. For studies such as the anti-
tumour necrosis factor (TNF) study, a histological severity score was
developed but not yet validated. Nonetheless, histology is recommended for
exploratory studies with new therapeutic agents'’.

In UC, unlike in Crohn’s disease, UC endoscopic (and histological) scores
are absolutely recommended in the assessment of disease activity and effects of
drug therapy. It was clearly demonstrated by Riley et al. that in patients with
histological remission (no neutrophils present in the biopsies) the likelihood for
clinical relapse was significantly reduced'®.
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CONCLUSION

In conclusion, the use of endoscopic and to a certain extent also histological
assessment has entered clinical trials and gradually also daily clinical practice.
In UC, the endoscopic appearance is of paramount importance to guide
therapeutic interventions. In CD it remains to be demonstrated whether
endoscopic healing should become a genuine goal of treatment.
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Conventional imaging

U. KORMAN

INTRODUCTION

Between 1994 and 2006 we performed 4000 conventional enteroclysis (CE)
procedures to achieve primary radiological diagnosis of different neoplastic or
non-neoplastic small bowel diseases. In our series 340 (34%) of the last 1000
pathological cases were inflammatory bowel disease (IBD). After cases of
partial intestinal obstructions by adhesions, this was a second-largest
pathological group. Crohn’s disease (CD) was the most common IBD.

CD is an ongoing disorder that causes inflammation of the gastrointestinal
(GI) tract. CD can affect any area of the GI tract, from the mouth to anus, but
it most commonly affects the lower part of the small bowel; for example, 28% of
all CD cases involve the terminal ileum alone; 35% of all cases involve ileum
and large bowel; 1-4% stomach and duodenum; and 0.2% of cases affect the
oesophagus'-2.

In recent years there have been important improvements in different
technologies and procedures to evaluate small bowel diseases. Despite
developed endoscopic procedures a radiological work-up is still attempted
first. For initial examination, including the evaluation of mucosal pathologies,
morphological changes, luminal and fuctional abnormalities, conventional
enteroclysis (CE) is the gold standard®®.

DIAGNOSTIC ROLES OF CE

The main role of CE is the determination of subtypes of the disease. The disease
is characterized by inflammatory, fistulizing and stenosing (Figure 1) types.
Periodical assessment of inflammatory activity influences treatment planning
because it predicts the outcome of the surgical intervention and the results of
medical treatment. Stenosing disease usually benefits from surgical therapy, the
inflammatory disease from medical treatment, and fistulizing disease from both
treatments’*",

The other important role of CE is determination of the stage of disease
(Figure 2). A classification system is presented that is based upon the degree of
involvement. Stage 1 lesions are early lesions including fold thickening,
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Figure 1 Types of CD. (a) Inflammatory type,
spot view of the ileocaecal region shows a
granular mucosal pattern and multiple
aphthous ulcerations in the terminal ileum.
Hypertrophy of the valve is also visible. (b)
Fistulizing type, spot view of the distal and
terminal ileum reveals enteroenteric (arrow)
and enterocolic (arrowhead) fistulas. (¢)
Stenosing type, multiple contiguous stenotic
segments (arrows) with skip area in proximal
ileum

aphthous ulcerations, and coarse granularity of the villi. The small bowel wall
retains normal contractility. Stage 2 lesions consist of intermediate lesions
including nodular fold thickening, mesenteric border ulceration, shortening
and rigidity with scalloping of the uninvolved antimesenteric border. The bowel
wall is moderately thickened. Stage 3 lesions include advanced stages of
transmural disease indicating the ulceronodular pattern in a stiffened and
narrowed segment with more pronounced wall thickening and the possible
development of stricture®®?.

Depicting the length of involvement and skip areas (Figure 3) is another role
of CE which helps to determine treatment. It is generally agreed that the disease
remains confined to that length of bowel shown to have been involved at the
time of the initial radiological examination'*%?.

Stenosis of the small bowel lumen occurs frequently in CD, and results from
a combination of fibrosis, inflammatory thickening, and spasm. Luminal
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Figure 2 Stages of CD. (a) Early lesions,
multiple aphthous ulcerations (arrows) in
terminal ileum. (b) Intermediate lesions, spot
view of the distal ileum; there is mesenteric
border rigidity (arrowhead) and scalloping of
the antimesenteric border (large arrow). There
is a large flat ulcer (thin arrow) at the
mesenteric border. (¢) Advenced stage lesions,
ulceronodular pattern in distal and terminal
ileum

narrowing can be manifested by the ‘string sign’ that represents intense
irritability and spasm usually associated with extensive ulceration’. The
organic reality of the string sign is best revealed during the lumen-distending
phase of CE. The ability of CE to challenge the distensibility of the intestinal
wall may make it possible to confidently demonstrate the unchanging narrowed
pattern of a true fibrous stricture.

Motor disturbances, either hypermotility or hypomotility, are results of the
inflammatory process and can be evaluated by CE.

Complications of CD cover a wide spectrum including strictures, abscesses
or phlegmons, fistulas, perforations, Crohn’s carcinoma, and giant fibroid
polyp. Small bowel obstruction (Figure 4) is a frequent problem once the
disease advances into the stenotic stage. High-grade obstruction is unusual,
even in the presence of multiple strictures. If surgery is needed because of
recurrent obstructive episodes and inability to discontinue steroid therapy,
preoperative radiological assessment of the extent of disease can serve as a
useful road map for the surgeon. Equally relevant is the demonstration or
exclusion of more proximal skip lesions. Both purposes are optimally served by
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Figure 3 Long segment involvement and skip area. CE shows ulceronodular pattern at a long
segment of distal and terminal ileum. There is also a skip area (arrowhead) at the distal jejunum
identified by thickened plicaes and aphthous ulcerations

Figure 4 Small bowel obstruction. CE demonstrates a tight stricture in the terminal ileum
(arrow), associated with significant obstruction
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Figure 5 Abscess formation. CE depicts the paracaecal abscess cavity (arrow) filling from the
terminal ileum

Figure 6 Ileovesical fistulas. CE visualizes advanced-stage findings of CD in the distal ileum
adjacent to the bladder, also filling of the bladder (*) with contrast material

CE”'°. Abscess formation (Figure 5) occurs in approximately 15-20% of
patients with CD. Abscesses are often a consequence of transmural disease
and subsequent sinus tracts, but may also occur as a postsurgical complication.
Transmural extension of fissures or ulcers is responsible for the formation of
fistulas and sinus tracts. Fistulas (Figure 6) and sinus tracts are highly
characteristic of advanced CD and are often multiple®. Deep fissures usually
reach the serosal surface slowly enough to permit walling off by adhesions to a
neighbouring viscus, or by the parietal peritoneum or omentum, thus
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Figure 7 Closed loop perforation due to CD. CE depicts a large and well-outlined cavity (arrow)
filling from the inflamed distal ileal segment

Figure 8 Crohn’s carcinoma. A patient with long-standing CD. Spot view of the ileocaecal
region demonstrates highly narrowed terminal ileum (arrowhead) with irregular borders

preventing a free perforation (Figure 7). Perforation may be secondary to a
more acute penetration of the bowel wall by ulceration, fissuring, necrosis, or
the rupture of an intra-abdominal abscess®®. The rarity of small bowel
adenocarcinoma complicating small bowel CD (Figure 8) makes it impossible
to assess the exact magnitude of the risk. Although no exact numbers are
available, it is evident that, when compared with the general population, an
increased risk of small bowel cancer exists in CD of many years duration,
especially situated in bypassed bowel loops''. Giant fibroid polyp (Figure 9) is
a rare complication of CD and can be detected by CE'2.
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Figure 9 Rare complication of CD: giant fibroid polyp. CE shows intussusception in the distal
ileum due to a large polyp. There is a beak-shaped tapering of intussusception (arrowheads) and
a giant polyp (p) just adjacent to its distal end

Figure 10 Recurrence after surgical treatment. Spot view reveals recurrence in both sides of the
anastomosis; a stricture in the neoterminal ileum (arrowhead), and an inflammatory polyp (*) in
the colonic side

CD is clinically characterized by periods of exacerbation separated by
remissions. CE has an important role for follow-up evaluations of the disease.
The majority of cases show progression. Surgical intervention in CD carries the
likelihood of recurrence with extension into previously uninvolved areas. The
early radiographic findings in recurrent disease of the neoterminal ileum are
diffuse fold thickening and aphthous ulcerations. Recurrences mostly involve
the small bowel immediately proximal to the anastomosis with the colon
(Figure 10). On the other hand it is possible to evaluate feasible postsurgical
complications by CE*%°,
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Figure 11 Intestinal tuberculosis. CE shows two contiguous hourglass deformities (arrows) in
the distal and terminal ileum. The configuration of the ascending colon and caecum is
dismorphic due to asymmetric narrowing

Figure 12 Behget’s disease. Spot view of the terminal ileum; aphthous (thin arrow) and linear
(large arrow) ulcerations. Similar findings with early stage of CE

Some other disorders can clinically and radiologically mimic CD. In
intestinal tuberculosis, single or multiple short concentric strictures and
prestenotic dilations, ‘hour-glass appearance’ (Figure 11), are characteristic
findings on CE. Asymmetric caecal narrowing and ascending colon
involvement are other findings of intestinal tuberculosis'*'*. The rate of GI
involvement in Behget’s disease varies in different populations, being more
common in Japan (50-60%), and less common in Mediterranean countries (0—
5%). Behget’s disease manifests as ulcers prominent at the terminal ileum and
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Figure 13  An infiltrative form of intestinal lymphoma mimicking stenosing CD. CE shows a
short stenotic ileal segment (arrowhead) adjacent to the terminal ileum

Figure 14 Backwash ileitis. CE demonstrates terminal ileitis (arrow) and pancolitis

ileocaecal region like CD (Figure 12). The EC findings in Behget’s disease are
usually mild when compared with those seen in CD'°. Infectious ileitis can
radiologically mimic non-stenotic CD. The radiological features are mucosal
fold thickening; nodular defects; mucosal ulcerations varying from aphthous
ulcers to larger, oval, or lon§itudinal shapes; and the terminal ileum as the
favoured site of involvement'®. The infiltrative form of lymphoma (Figure 13)
can occasionally mimic stenotic CD. Deep ulceration, excavation into the
mesentery, skip lesions, and frequent involvement of the terminal ileum are
shared by two conditions. Lymphoma lacks the hyperperistalsis and segmental
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Figure 15 CE following complementary MRE
in CD. (a) CE demonstrates findings of
advanced-stage CD in the terminal ileum
(arrow). Corresponding coronal MRE images
show (b) enlarged lymph nodes (arrowhead),
wall thickening and (c) diffuse enhancement
pattern in the terminal ileum (arrow) which is
helpful in the evaluation of activity

spasm of CD and rarely causes stenosis®. Ischaemia of the small intestine, if
shown by barium study, can closely resemble CD. However, rapid changes in
appearance are the hallmark of ischaemia. Miscellaneous conditions such as
back-wash ileitis of ulcerative colitis (Figure 14), radiation enteropathy,
metastatic disease of mesenteric borders and the ileocaecal area,
adenocarcinoma of the ileum, appendiceal abscesses or pelvic inflammatory
disease may also mimic CD*®!7_ It should be reassuring to know that, in the
great majority of patients, the differential diagnosis of CD is not difficult.
Repeat CE, examination of the colon, magnetic resonance imaging, computed
tomography, or endoscopy may all have to be employed to reach a definitive
diagnosis in an unusual situation.

Although CE provides indirect findings concerning the wall and perienteric
structures, complementary imaging is often needed in cases in which the
pathological changes go beyond the small bowel wall'®. CE provides
mandatory optimal luminal dilation and mural distension for following
complementary magnetic resonance enteroclysis (MRE). CE provides
information about mucosal pathologies, morphological changes, and
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functional abnormalities'®. On the other hand MRE provides comglementary
data about mural and perivisceral pathologies, and also activation'”-** (Figure
15). All this information and complementary data compose all components of
CD.

CONCLUSIONS

In diagnostic procedures the small bowel is the most difficult part of the GI
tract. Despite recent important technological improvements, endoscopic
evaluation of small bowel has some limitations. CD is the most common IBD
affecting the small bowel. Like clinical findings, CE findings are also numerous,
and depend upon the stage and type of the disease. CE can detect all the main
mucosal changes, the inner profile of the wall and also functional disturbances
of CD. In CD the sensitivity of CE is 85.4% and the specificity is 76.9%. In
initial diagnostic imaging CE is still the gold standard. CE findings answer five
main questions important for a therapeutic approach:
1. Type of CD

. Stage of CD

2
3. Length of involvement
4. Complications

5

. Differential diagnosis.
In follow-up of CD we recommend CE to confirm clinical suspicion of:

1. Progression
2. Recurrence

3. Postsurgical complications.

Conversely CE provides indirect findings about pathological changes of outer
wall layers and perienteric tissues. We recommend a combination of CE with
complementary MRE in advanced CD cases to depict:

1. Complications

2. Mural and extramural extension

3. Activation of the CD.
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inflammatory bowel disease —
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B. SINGH and N. J. McC. MORTENSEN

INTRODUCTION

This chapter highlights some of the recent advances in surgery in the
management of patients with inflammatory bowel disease (IBD).

ILEAL POUCH-ANAL ANASTOMOSIS

Whilst ileal pouch—anal anastomosis (IPAA) has become a well-established
procedure for patients with ulcerative colitis (UC), who have undergone a
colectomy and wish to avoid a permanent stoma, it is associated with
significant morbidity. The number of pouches performed worldwide has
increased to over 30000 since the seminal paper which introduced this
concept by Parks and Nicholls in 1978".

Several points have been addressed in recent years regarding the techniques
involved in pouch surgery. Studies have shown that there is no difference
between close rectal dissection and total mesorectal dissection with regard to
sexual dysfunction following pelvic dissection to remove the rectal stump prior
to pouch formation?.

This procedure has traditionally been performed by the open technique;
however, two centres have reported their own experience with laparoscopic
surgery for IPAA. Larson et al. compared 100 laparoscopic IPAA with 200
case-matched open IPAA®. The laparoscopic procedure resulted in a reduced
hospital stay, opiate usage and return to normal diet. In the follow-up period of
90 days there was no difference in readmission rates between the two groups
but the re-operation rate was significantly higher in the open group.
Interestingly 25% of the laparoscopic procedures were hand-assisted.
However, a disadvantage of the laparoscopic procedure is the longer
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operation time which does reduce with surgical experience. Similar results have
also been reported by Ouaissi et al.* In this smaller study the authors
highlighted the fact that laparoscopic colectomy could safely be performed in
patients with severe colitis. An IPAA was subsequently undertaken once the
patient had recovered from the acute episode and allowing time to optimize
nutrition. A meta-analysis looking at 168 patients who underwent a
laparoscopic IPAA also showed a shorter hospital stay, but a similar
incidence of postoperative complications compared to the open procedure®.

CUFFITIS

The region of epithelium between the columnar epithelium of the colon and the
squamous epithelium of the anal canal is referred to as the anal transitional
zone (ATZ). This region is composed of transitional epithelium. In patients
undergoing an TPAA two surgical techniques are commonly employed. The
first is a handsewn technique in which a mucosectomy is performed to remove
the ATZ and columnar epithelium to allow a handsewn IPAA to be performed.
Alternatively the ATZ and a cuff of columnar mucosa are retained to enable a
double-stapled IPAA to be performed. The latter is far and away the most
commonly performed procedure for IPAA. Advocates of the double-stapled
technique argue that the ATZ has an important sensory function and its
preservation is important for pouch function. Furthermore preservation of the
ATZ and the columnar cuff requires minimal disruption to anal anatomy
compared to the retraction required to perform a mucosectomy. This is also
thought to lead to better pouch function and to reduce the risk of pouch sepsis.

However, an obvious disadvantage of a columnar cuff is that it retains
diseased mucosa and can therefore be a source of subsequent inflammation
(cuffitis) or cancer change. A mucosectomy is therefore advocated in patients
with ulcerative colitis and a coexisting rectal carcinoma or underlying
dysplasia, as well as in patients with familial adenomatous polyposis.
However, these indications are relative and an argument can be made for
long-term surveillance of the columnar cuff with the advantage of better
functional results.

Cuffitis commonly presents with frank bleeding® It can be also be associated
with extraintestinal manifestations of IBD. A scoring system has been
proposed by Thompson-Fawcett et al.” for the histological appearances of
cuffitis; however, a more detailed scoring system, the Cuffitis Activity Index,
combines symptoms, histology and endoscopic appearances®. The diagnosis
can be made in the clinic or at endoscopy with characteristic inflammation
confined to the columnar cuff. A biopsy will be able to give histological
confirmation. Treatment for cuffitis is local administration of a 5-
aminosalicylate compound or steroids®. In contrast to pouchitis inflammation
does not respond to antibiotic treatment. The long-term complications of
cuffitis are stricture formation and, in theory, dysplasia. If medical therapy
fails then a mucosectomy can be performed with pouch advancement to create
a new IPAA. The latter technique has been used in patients with dysplasia in
the columnar cuff °.
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Although it would seem that cuffitis is a consequence of the double-stapled
technique, which retains a cuff of diseased columnar epithelium, cuffitis has been
described in patients who have had a mucosectomy. Heppell et al.'® reported
small islets of rectal mucosa in two out of eight patients who underwent a
mucosectomy. Whilst an incomplete mucosectomy is a possibility they believed
regeneration of rectal mucosa to be the most likely cause. Cuffitis is more likely
to occur in patients with a double-stapled IPAA compared to patients who have
had a mucosectomy. Regeneration of rectal or an incomplete mucosectomy can
also predispose to cuffitis, though with a much lower incidence.

TERMINAL ILEAL CROHN’S DISEASE

Whilst laparoscopic surgery has not been a new development it has begun to
play an important role in the management of patients with IBD. This technique
offers several advantages compared to open surgery. First the operative
technique involves less manipulation of bowel, which is believed to lead to a
reduced postoperative ileus with early resumption of a normal diet.
Furthermore, whilst laparoscopic procedures certainly offer a better cosmetic
result, a smaller incision also leads to a reduction in postoperative pain and to
earlier mobilization. A long-term advantage of laparoscopic surgery is believed
to be a reduction in the incidence of adhesions, which would in turn lead to
fewer re-admissions for small bowel obstruction and ultimately a reduced
incidence for re-operation.

A recent meta-analysis by Tilney et al. looked at 15 studies comparing open
versus laparoscopic surgery for ileocaecal CD from 1995 to 2004°. The total
number of cases was 783 with a conversion rate of approximately 7%. This
meta-analysis showed that laparoscopic surgery offered a shorter hospital stay
and an earlier return of gut function. More recently a randomized study was
performed to further address the perceived benefits of laparoscopic resection.
Maartense et al. looked at 60 patients who underwent either open or
laparoscopic ileocaecal resection'!. The surgeons in this study performed an
extracorporeal handsewn anastomosis through a 4-5 cm midline incision. The
conversion rate was 10%. Whilst operating time was longer for laparoscopic
surgery, probably a feature of the learning curve, it was associated with a
significantly shorter hospital stay. Furthermore morbidity (major and minor)
was 10% in the laparoscopic group versus 33% in the open group. Interestingly
the cost of laparoscopic surgery was significantly less than the open procedure.
This is most likely due to the avoidance of expensive stapling devices.
Surprisingly the authors of this study did not show any differences in the
quality of life between the two groups. Whilst laparoscopic surgery may be
feasible it is not appropriate for all patients with ileocaecal CD. Alves et al.
showed that a prolonged medical course or the intraoperative findings of an
abscess or fistula were associated with an increased risk of conversion'?. In the
presence of an abscess the general principle is to drain the collection, ideally via
the percutaneous route'>. Therefore the ideal candidate for laparoscopic
surgery would be someone with a relatively short, uncomplicated history of
ileocaecal CD and without evidence of an inflammatory mass/abscess or
fistula.
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Whilst the short-term results of laparoscopic surgery are clearly beneficial
there are few studies which have addressed the long-term sequelae.
Bergamaschi et al. found a reduced incidence of bowel obstruction in the
laparoscopic group (11.1%) compared to open resection (35.4%) at 5 years
following initial surgery'®. However, Lowney et al. were unable to show that
laparoscopic ileocaecal resection was associated with a lower recurrence rate'>.
Lawes et al. have also shown that patients who have undergone initial
laparoscopic surgery for CD are more likely to have a further successful
laparoscopic procedure in the event of recurrence'®. It is likely we will see an
increasing role for laparoscopic surgery in the management of uncomplicated
CD.

MANAGEMENT OF CROHN’S STRICTURES

Alternative strategies for the management of Crohn’s strictures include balloon
dilation and stent insertion. The latter seems an attractive option, especially in
patients with poor nutrition who would benefit from optimization prior to
surgical resection!’. In contrast balloon dilation has been used for large and
small bowel Crohn’s disecase as well as strictures at a previous ileocolic
anastomosis'®'?. The size of stricture which is amenable to dilation is 2-3 cm
and the procedure can be used in the presence of acute inflammation at the
stricture site. The long-term recurrence was reduced in patients who also
underwent steroid injection into the four quadrants of the stricture®®. This
technique has the advantage of avoiding intestinal resection and can be
repeated. However, a disadvantage of dilation is that it cannot be used for the
treatment of long segment Crohn’s strictures and there is also a risk of
perforation at the site of dilation.

Surgical strictureplasty now has an accepted place in the management of
Crohn’s stricture. Whilst the most used strictureplasty is the Heineke—Mikulicz
it is not ideal in dealing with long strictures separated by short segments of
normal bowel. These can be managed by surgical excision, but the amount of
small bowel involved predisposes to short bowel syndrome. An alternative is a
novel procedure described by Michelassi, which is a side-to-side isoperistaltic
strictureplasty?!.

COMBINED THERAPY FOR PERIANAL CROHN’S DISEASE

The management of patients with perianal Crohn’s disease fistulas has been
modified with the introduction of potent immunological agents such as
infliximab. This is a complex condition in which medical or surgical
treatments alone are not always successful. However, following drainage of
any underlying abscess a complex perianal fistula may be successfully drained
by a long-term seton. The latter is commonly made of silastic and inserted
along the fistula tract. However, this treatment on its own may not successfully
heal the fistula. In contrast seton drainage and combined treatment with
infliximab, followed by maintenance therapy with azathioprine and
methotrexate, led to healing in up to 67% of cases®*. Talbot et al. reported
complete healing in 47% of patients with the remainder of patients having a
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partial response’>. A novel approach is administration of infliximab directly
into the fistula tract with healing reported in 67% of patients®*. However, in
patients with extensive perianal Crohn’s disease a laparoscopic defunctioning
stoma can also be created to further optimize perianal wound healing?’.

ACUTE COLITIS

Surgery also has an important role in the management of acute colitis. There
are a number of causes of colitis, the most frequent being inflammatory bowel
disease, comprising ulcerative colitis (UC) and Crohn’s disease (CD). In the
acute setting the management of colitis is often confined to that of UC, but
other causes of acute colitis should not be overlooked, including bacterial,
viral, parasitic, ischaemic and drug-induced.

The surgical management of acute colitis cannot be described in isolation but
goes hand in hand with the medical management of this condition. The acute
presentation of bloody diarrhoea should initiate routine blood tests, stool
culture, plain radiographs and a rigid sigmoidoscopy. The severity of an acute
attack of UC can be determined by the Truelove and Witts classification®.
Stool culture should be sent to exclude a bacterial and parasitic cause. It is also
important to send stool for Clostridium difficile toxin to exclude
pseudomembranous colitis.

A sigmoidoscopy is useful as it will reveal rectal inflammation. Furthermore
a biopsy will be able to exclude cytomegalovirus (CMV) infection. This is very
important as successful medical management of CMYV colitis obviates the need
for surgery. The findings of a toxic megacolon or mucosal islands on an
abdominal X-ray are indicative in three-quarters of patients of potential
failure of medical management and the likelihood of requiring surgery>’.
Travis et al. have described predictors for surgery®®; they noted that a stool
frequency greater or equal to eight or a C-reactive protein greater than 45 on
day 3 during admission is associated with an 85% chance of requiring surgery.

The mainstay of medical treatment has been intravenous steroids. However,
approximately 60% of patients have been reported to be resistant to this
therapy. The alternative possibilities, which are referred to as second-line
treatment, include the use of cyclosporin or a monoclonal antibody to tumour
necrosis factor alpha (infliximab). The former can be used as an intravenous or
oral preparation; furthermore cyclosporin does not increase the risk of
perioperative complications?®. However, whilst cyclosporin is effective in the
treatment of acute severe UC, infliximab has been shown to be effective only for
moderate UC?*3!. In addition the longer half-life of infliximab compared to
cyclosporin, days compared to hours respectively, can potentially render a
patient immunosuppressed following surgery. This in theory can lead to
increased postoperative morbidity, especially infective complications. Whilst a
combined regime of cyclosporin and infliximab may seem attractive, the risk of
profound immunosuppression is considerable; therefore infliximab would seem
appropriate in the management of patients with moderate UC who would be
predicted as having a minimal risk for surgery. The critical point to highlight is
that the decision for surgery is not made unilaterally by the colorectal surgeon
but as a consensus between surgeon and gastroenterologist. Patients predicted
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as having a severe attack of colitis should have a colorectal surgeon involved
from the onset. The decision for surgery should not be delayed, especially if
there is a risk of perforation, as early surgery ensures better results.

Indications for a colectomy include acute colitis, chronic disease which has
failed medical therapy and malignancy. The former accounts for approximately
40% of cases®. Absolute indications for surgery are perforation, massive
bleeding and toxic megacolon. Once a decision has been made to operate it is
important to involve the stomatherapist because one of the major concerns
following surgery is stoma management. This also allows the opportunity to
correctly site the stoma, especially as it is notoriously difficult once the patient
is anaesthetized and supine. The patient is positioned in the modified Lloyd
Davies position. Broad-spectrum antibiotics are routinely given as patients
with acute colitis and on immunosuppression have an increased risk of wound
infection. Mechanical bowel preparation is avoided due to the risk of
perforation. Before surgery is commenced a rectal catheter is inserted to
ensure that the rectum is decompressed, and also for irrigation of the rectal
stump at the end of the surgical procedure. If one has not been placed
preoperatively a urinary catheter is also inserted.

The surgical option of choice is a subtotal colectomy and ileostomy. The
general principles of surgery are to remove the source of inflammation and
avoid an anastomosis. These patients can be severely malnourished and the
combination of high-dose steroids and immunosuppressants also makes them
susceptible to both infection and anastomotic leak.

The surgical approaches include either a classical midline laparotomy or
more recently a laparoscopic procedure®. There have been several studies
which have compared the two techniques. The advantage of laparoscopic
surgery is the obvious cosmetic result. Furthermore reduced tissue handling
translates into a shorter time for bowel function to return and hence restoration
of a normal diet. In the long term laparoscopic surgery should lead to a reduced
incidence of adhesion formation®. There have been a few studies which have
compared the two techniques. Dunker et al. compared 32 patients who had an
open colectomy with 10 who underwent laparoscopic surgery**. In the latter
technique the colon was removed via a pfannensteil incision. Neither study
stated the number of cases in which the rectum was decompressed by a Foley
catheter or as a mucous fistula. Patients with UC accounted for 80% of the
laparoscopic group but 56% of the open group. The length of operative time
was longer in the laparoscopic group but this was associated with a
significantly shorter hospital stay (14.6 days in the laparoscopic vs 18 days in
the open group). However, a criticism of this study is that the average length of
hospital stay was significantly longer than is currently anticipated for open
surgery. This may in part be due to the data being collected from 1996 to 1999.
The recent trend for fast-track surgery has significantly reduced hospital stays
even for an open procedure, which can average 5 days. Though the incidence of
complications was similar between the two groups, there was a higher
incidence of re-laparotomy in the open group. Marcello et al. compared 19
patients who underwent laparoscopic colectomy with 29 patients having an
open procedure®. The rectal stump was left attached to the subcutaneous
tissue. This study reported that laparoscopic surgery was associated with a
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faster return of bowel function which correlated with a shorter hospital stay.
However, as with the study by Dunker et al., the operative time was
significantly longer in the laparoscopic procedure.

Several institutions have also reported their retrospective experience with
laparoscopic colectomy®3®. One of the largest series to date is that of Marohn
et al., in which 65 patients underwent laparoscopic colectomy, of whom 85%
had UCY’. In this study the rectal stump was closed and left intraperitoneally.
Hospital stay was a mean of 4.3 days with a complication rate of 12%.
Compared to the previously described studies the operative time was the
longest with a mean of 444 min.

A subtotal colectomy and an end ileostomy removes the diseased colon and
the patient usually makes a straightforward recovery despite retaining the
rectal stump. Management of the rectum includes either leaving it long and
intraperitoneally or short and in the pelvis, making a mucous fistula or leaving
a closed rectal stump in the subcutaneous plane. The former, though leaving a
minimal amount of diseased bowel, has the potential risk of resulting in a
perforated rectal stump, which can be life-threatening. In contrast, if a
subcutaneous stump leaks it leads to a wound discharge and formation of a
mucous fistula which can easily be dealt with. Furthermore, during subsequent
surgery for formation of an ileo—anal pouch or completion proctectomy a
subcutaneous stump is easily located compared to an intraperitoneal one. A
mucous fistula effectively decompresses the rectal stump from the onset.

Historical studies published from St Marks have shown that pelvic dissection
in the acute setting is associated with an increased mortality for
proctocolectomy of 9% compared to fewer than 2% for a subtotal
colectomy®®. The classic description of a subtotal colectomy involves
formation of a left iliac fossa mucous fistula®’. However, a major
disadvantage of this technique is that it creates a second stoma with the
associated problems, surgical and psychological, involved in its management.
Albrechtsen et al. performed an emergency colectomy with ileostomy and
mucous fistula in 120 patients with UC*. The mucous fistula was placed at
the lower end of the wound. A further 12 patients with acute UC underwent an
ileo-rectal anastomosis or a proctocolectomy. The complication rate for the
individual procedure is not stated; the overall complications were wound
sepsis/dehiscence of 24% and intra-abdominal abscess of 8%. Furthermore an
ileo-rectal anastomosis is potentially dangerous, especially with the risk of
anastomotic leakage, in the acute setting*'. A novel approach is to place the
mucous fistula in the right iliac fossa, at the same site as the ilesotomy™*?.

In 1985 Motson and Manche described a technique in which a closed rectal
stump was left at the lower aspect of the abdominal wound*’. In our institution
we also routinely practise this approach. A closed subcutaneous rectal stump
avoids a second stoma. Ng et al. reported our experience with 32 patients who
underwent a subtotal colectomy and closed subcutaneous rectal stump**.
Wound infection occurred in 6% and pelvic sepsis in 3%. The choice for
closure of the rectal stump was either stapled or handsewn, or in some cases
both were employed. However, there have been only a handful of studies which
have compared the different techniques for management of the rectal stump.
Carter et al. compared a closed subcutaneous rectal stump with a mucous
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fistula and a short pelvic rectal stump®’. In this study the closed subcutaneous
rectal stump was placed in the left iliac fossa. The method of closure of the
stump, stapled or handsewn, had no association with pelvic sepsis or wound
infection. Pelvic sepsis occurred in 4% of patients with a closed subcutaneous
rectal stump, 7% with a mucous fistula and in 12% with a pelvic rectal stump,
no differences being significant. Furthermore, patients were more symptomatic
following a pelvic rectal stump compared to a mucous fistula or a closed
subcutaneous rectal stump, with rectal bleeding occurring in 41% of the
former compared to 27% in both the latter cases.

All these patients subsequently had an ileo—anal pouch with dissection being
the most difficult in patients who had a pelvic rectal stump. In two of the latter
group the rectum was perforated. Following a pouch formation sexual
dysfunction was reported only in the group with a pelvic rectal stump. The
authors reasoned that, with a short inflamed rectal stump, there was a higher
propensity for adhesion formation. However, pelvic sepsis can also occur even
with a closed subcutaneous rectal stump. This may be related to an inadequate
length of colon resulting in a stump which may have an impaired blood supply
and also be under tension.

Trickett et al. also compared their experience with a subcutaneous rectal
stump versus an intraperitoneal stump*®. Patients with a subcutaneous rectal
stump had a significantly shorter hospital stay. This was associated with a pelvic
sepsis rate of 0% and 7%, respectively. Furthermore, the incidence of wound
infection was similar between the two groups. However, a major determinant of
pelvic sepsis is clearly the length of the rectal stump. McKee et al. reported on a
retrospective study comparing long and short rectal stumps*’. Pelvic sepsis
occurred in 1.9% of patients with a long stump compared to 33.3% in patients
with a short rectal stump. Therefore an alternative to a subcutaneous closed
rectal stump is an intraperitoneal stump adequately decompressed by a Foley
catheter. Indeed Karch et al. reported no leakage from the closed rectal stump
following routine insertion of a rectal catheter 8 However, to date there have
been no studies comparing the various surgical options for management of the
rectal stump with routine use of a rectal catheter.

CONCLUSIONS

We have seen the steady introduction of laparoscopic surgery for IBD. The
wider use of immunological agents in IBD has led to a reassessment of the
timing of surgery. As highlighted by the treatment of acute colitis, optimal
management involves a combined approach with both gastroenterologists and
colorectal surgeons in a continuous clinical dialogue over the best treatment for
the IBD patient.
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State-of-the-Art Lecture:

The changing face of inflammatory
bowel disease over recent decades

P. RUTGEERTS, S. VERMEIRE and G. VAN ASSCHE

INTRODUCTION

The chronic idiopathic inflammatory bowel diseases (IBD), Crohn’s disease
(CD) and ulcerative colitis (UC), are diseases that have become a real challenge
to health in all developed and many developing countries over the world.
Although CD was first described in detail in 1932 there have been cases
reported in the latter half of the 19th century and certainly UC was already
well known. The statement that IBD is associated with modern society implies
only that an important increase in prevalence is observed overall and in
westernized societies in particular. In this chapter we will review the changes
that have occurred in epidemiology and in therapy in recent decades.

EPIDEMIOLOGY AND AETIOPATHOGENESIS

Racial differences observed in the past in the incidence and prevalence of IBD
had probably more to do with the risk of exposure to environmental factors
triggering the disease than with differences in genetic background. The highest
incidence and prevalence rates of IBD are at present observed in Manitoba
(Canada) and are the highest among non-Aboriginal persons, persons with
high socioeconomic status, persons with the lowest rates of enteric infection
and the highest rates of multiple sclerosis'. In Manitoba the incidence of CD
seems to stabilize whereas the incidence of UC is gradually decreasing.

In general the north—south gradient (much lower incidence and prevalence in
the south as compared with the north) observed in early epidemiological
studies is gradually disappearing, as is the west—east gradient. In the south
and the east incidence and prevalence rates are catching up with those in
western Europe and North America, with a lag time of about 20 years.

In areas with low incidence IBD cases tend to be UC and very rarely CD.
With increasing IBD incidence the proportion of cases of CD is rising.
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Immigrants from areas with low IBD incidence moving into areas with high
prevalence have an increasing chance of developing IBD over time. In areas
with high prevalence there is a strikingly high occurrence of familial clustering,
suggesting common exposure and shared susceptibility. In some of these areas,
such as northern France and Belgium, cases of CD have started to outnumber
UC. The course of IBD seems more aggressive in areas with high prevalence
than in areas with low prevalence.

IBD slowly becomes a low-grade pandemic, and it is striking that the disease
phenotypes for both CD and UC are completely similar all over the world. The
predominant ileal and ileocolic location, the occurrence of perianal disease, the
different types of disease behaviour, the lesions as visualized with different
imaging techniques are found from northern Canada to South Africa, from
Argentina to Tokyo. The same is true for UC, where the superficial diffuse
spread from the anal verge up is universal. This suggests that the cause of IBD
is probably not a sophisticated coexistence of abnormalities but rather a
staightforward cause.

It probably still remains true that the two diseases are mutually exclusive,
and that a patient either suffers from CD or from UC. It is a general belief that
no patient has both, or develops one disease after the other, although an entity
such as ‘UC-like CD’ is a puzzling finding.

There is now compelling evidence that genetic susceptibility to CD is
characterized by disturbed innate immunity in the gut?. It is not clear whether
disturbances in the innate immunity pathways can also be acquired leading to
exposure of the mucosa to bacterial products and an inappropriately activated
adaptive immune system. The interplay between genetic background and
changed environment is probably critical, but is difficult to investigate.
Changes in the environment associated with westernization are so profound
and diverse that is very difficult to identify possible causative factors. Smoking
remains the only environmental factor modulating both CD and UC, although
in opposite directions. Appendicectomy has been found to protect against UC®.

Although no single pathogen causing IBD has been identified, molecular
studies of the faecal flora show quantitative changes of the different species and
loss of diversity. It appears that changes in the gut flora occur over time in
subjects exposed to a western diet. How this predisposes to the development of
IBD is not clear.

TREATMENT OF IBD

Although cure of IBD is still far away, much progress has been made
concerning its treatment. Population-based studies have shown that
glucocorticosteroids do not maintain remission of IBD, do not change the
outcome of the disease and have a deleterious effect long term®. In most IBD
centres where many patients with IBD are treated the use of steroids has been
reduced over time and, if used, patients are exposed for short periods of time,
and more topically acting steroids and less systemic steroids are used. Although
immunosuppression with azathioprine/6-mercaptopurine or methotrexate has
been used more widely in the recent decade than in the early 1990s this use has
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not yet decreased the need for surgery’ despite the fact that azathioprine and
methotrexate are efficacious in maintaining remission and inducing mucosal
healing in CD. The beneficial effects of immunosuppression have been less
convincingly demonstrated in UC than in CD. It is clear that these drugs are
mostly initiated too late in the course of the diseases at a time when
complications have already arisen, and when surgery cannot be avoided. The
greatest breakthrough in therapy has been the introduction of the monoclonal
antibody to tumour necrosis factor (TNF). This therapy has had a great impact
on the quality of life of Crohn’s patients, and the need for corticosteroid use has
decreased. Moreover the need for surgery was decreased with these treatments
in controlled trials®’; this has, however, to be confirmed in the real-life
situation. Surgery in Crohn’s disease overall surely has become more
conservative. Extensive resections have been replaced by short segmental
resections and strictureplasties using different techniques. As a consequence
there are less intestinal cripples in the CD population than 10-15 years ago.

There was much doubt, based on animal models of IBD, that anti-TNF
strategies would be beneficial in the treatment of UC; the disease was
considered to be a Th2 helper disease where not TNF-a but interleukins IL-5
and IL-13 were the main deleterious cytokines. The ACT studies, however, have
shown that infliximab may have the same efficacy in the treatment of UC as in
CD®. Infliximab was even shown to be very effective in rescuing pre-surgical
patients with steroid-refractory acute colitis’. The impact of better therapy for
UC on the need for surgery overall is not yet proved, and we await the results of
longitudinal studies. Most series on colectomy with restorative ileo-anal pouch
report on suboptimal quality of life, with a high rate of complications,
especially of pouchitis, in the long term; therefore a medical alternative for
this procedure is greatly needed.

With the introduction of biological therapies our treatment goals have
changed in recent years. We now aim at induction and maintenance of
remission without steroids, maintained mucosal healing and avoidance of
complications, strictures and perforation and improvement of the long-term
outcome of IBD.

There is still need for improved therapy, however. About 30% of patients do
not respond to anti-TNF therapy and about 10% of patients who respond early
to the drug lose response per treatment year. It is critical to develop alternative
biologicals. Candidate drugs are the selective anti-migration (SAM) strategies,
anti-IL-12 among others. We have to learn from the failures. Although
stimulation of the innate immunity is an attractive strategy, and despite early
promising data, a recent large phase 3 trial has not shown benefit for GM-CSF.
It is possible that stimulation of the innate immune system might be efficacious
especially in the early phases of IBD or in patients with proven defects in innate
defence. Early CD may be quite different from late disease concerning the
immunological insult to the bowel.

There are indeed preliminary data showing that the early introduction of
aggressive therapy in CD is able to change the long-term outcome of the
disease, and this allows us to treat active disease without using steroids'®. The
step-up top-down study shows that aggressive therapy in patients who are naive
to steroids, immunosuppression and biologicals is more effective than the
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classical treatment pyramid in inducing remission and avoiding steroids over a
period of 2 years. With this strategy improved bowel healing is also achieved.

There is also evidence that biological therapy works better in the paediatric
population than in adults''. At present the combination of infliximab with
concomitant immunosuppression is the most effective approach. In about 50%
of patients infliximab can be stopped after being used as a bridge to full
immunosuppression efficacy'?. On the other hand azathioprine can be
discontinued in patients treated for 6 months with the combination of
infliximab and azathioprine, and who had formerly failed azathioprine
monotherapy, without increased risk for relapse. This approach should also be
studied using other biological treatments.

Aggressive treatment also allows healing of the bowel mucosa quickly, and
maintenance of healing. There is evidence that induction of mucosal healing is
necessary to improve the long-term outcome of the disease.

A proportion of patients, however, have rather indolent disease, and in these
patients the use of aggressive therapy early may be harmful. At present it is
difficult to identify which patients will do well over time without needing
aggressive therapy that is associated with potential severe side-effects.
Therefore we need predictive factors for disease evolution, and at present
these are lacking.

There is a great need for development of biomarkers or other predictors for
response to the different medications. In this respect our clinical outcome
parameters lack sensitivity. We have to rely more on the extent of mucosal
ulcerations as the most objective parameter of disease activity, although less
invasive parameters such as calprotectin may also be of great value.

It may be expected that therapy will greatly improve further in the coming
years. Can we identify disease-modifying therapy in IBD similar to rheumatoid
arthritis? In RA cessation of joint damage can be achieved with the
combination of methotrexate and different biologicals. This effect is more
important when this therapy is started early in the course of the disease.

CONCLUSIONS

It is clear that, although IBD has become a big health problem in our societies,
these diseases can now be treated much more efficaciously than 10 years ago
There is a great need for intensive basic and clinical research to improve our
understanding of IBD and to further improve our therapies.
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Antibodies: useful tools or
pathophysiology markers?

J. BRANCHE, M. CHAMAILLARD and J.-F. COLOMBEL

INTRODUCTION

The literature on serological markers for inflammatory bowel diseases (IBD)
dates back to the 1960s when Broberger and Perlmann reported autoantibodies
against antigen derived from colon in serum of patients with ulcerative colitis
(UCQC). Since the description of an association between antineutrophil
cytoplasmic antibodies (ANCA) and ulcerative colitis (UC) and between anti-
Saccharomyces cerevisiae mannan antibodies (ASCA) and Crohn’s disease
(CD), a resurgence of interest in IBD-related antibodies has occurred. New
markers directed against microbial antigens and glycans have recently emerged
offering the clinician an actual IBD serological panel. Nevertheless, as reviewed
in this chapter, the clinical utility of serological markers as diagnostic tools, and
in disease monitoring and stratification, is still debated. Other areas of current
interest concern their role as genetic marker of susceptibility in families and
their pathogenetic implications.

THE IBD SEROLOGICAL PANEL (TABLE 1)

The two serological tests most widely studied are pANCA and ASCA. pANCA
stands for antineutrophil cytoplasmic antibody with a perinuclear staining
pattern at indirect immunofluorescence (reviewed in refs 1 and 2). In IBD the
most frequent fluorescence pattern is actually perinuclear and diffusing
towards the cytoplasmic area of neutrophils, so-called pANCA with diffuse
cytoplasmic staining, pANCA with ‘snowdrift-like appearance’, ‘x-~ANCA’, or
‘atypical ANCA’. According to the International Consensus the name for these
staining patterns should be ‘atypical ANCA'’. Nevertheless, in the literature, the
ANCA pattern associated with IBD is always termed ‘pANCA’. ASCA stands
for anti-Saccharomyces cerevisiae antibody. The serological response mainly
concerns sequences of mannose residues expressed in the cell wall mannan of S.
cerevisiae. Although there are few data suggesting an advantage to performing
separate testing for immunoglobulins IgG and IgA ASCA?®, most companies
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Table 1 Prevalence of antibodies in IBD!>7:8:11:28

Anti- Anti-
pPANCA ASCA PAB OmpC Anti-12 fagellin
CD 45-82% 48-69%  27-39%  55% 50% 50%
ucC 2-28% 5-15% 3-23% 2% 10% 6%
Healthy controls 2.5% 5% 0% 1.3% 10% 8%

provide separate assays. ANCA have been detected in the sera from 45% to
82% of patients with UC and in 2-28% of patients with CD (reviewed in refs 1
and 2). In contrast, ASCA are found in 39-69% of CD patients but only in 5—
15% of UC patients (reviewed in refs 1 and 2). It is important to note that
pANCA and ASCA detection is not standardized; therefore tests may perform
differently.

Among the oligomannose repertoire of the S. cerevisiae mannan, the ASCA
major epitopes have been shown to be a mannotriose «1-3 Man «1-2 Man a1-2
Man (M3) and a mannotetraose «1-3 Man «1-2 Man «l-2 Man al-2 Man
(M4)*. Using oligomannosidic epitopes constructed chemically — synthetic ()
oligomannosides — as antigens a new ASCA test (ASCA,) directed against the
M3 mannotriose has been recently developed and is currently being evaluated
in IBD’. If the exact immunogen for ASCA is still unknown, Standaert-Vitse et
al. recently identified Candida albicans as one of several immunogens for
ASCA. C. albicans was found to express the major ASCA epitopes on several
cell wall molecules and overexpression of ASCA epitopes by C. albicans was
shown to be triggered by growth conditions of the yeast. Specific
overexpression of the ASCA epitope is triggered by pathogenic development
of C. albicans in human tissues, supporting the intense specific ASCA response
observed during human candidiasis®.

Pancreatic antibodies (PAB) have been reported in patients with IBD using
indirect immunofluorescence. No standardized protocol is available for their
detection. Two staining patterns could be distinguished, namely an intracellular
and extracellular pattern of PAB. PAB are present in 27-39% of CD sera,
compared with less than 5% in UC, although a recent study from Belgium
found a much higher 23% prevalence in patients with UC’.

Chronic intestinal inflammation, as seen in IBD, results from an aberrant
mucosal immune response to the microbiota of the gastrointestinal (GI) tract in
genetically susceptible individuals. Immune responsiveness to several
microbial-specific microbial antigens in patients with CD and UC has been
described by Targan and colleagues. OmpC is the outer membrane porin C of
Escherichia coli. 12 is a fragment of bacterial DNA which has been cloned from
lamina propria mononuclear cells in active CD. This sequence has been shown
to be associated with Pseudomonas fluorescens. In CD reported seroprevalence
is 55% for anti-OmpC and 50% for anti-I2%. Linskens et al. used several strains
of Gram-positive anaerobic coccoid rods in an agglutination test’. The
agglutinating antibodies to coccoid rods were mostly of IgG isotype. A
sensitivity of 52% for CD was reported. More recently, Lodes et al. used
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serological expression cloning in colitic C3H/HelJBir mice to identify
commensal bacterial proteins that could contribute to the pathogenesis of
IBD'’. The dominant antigens identified were flagellins. A T cell line specific
for one of those flagellins (CBirl) induced colitis when transferred into naive
SCID mice. A serum response to flagellin CBirl was detected in 50% of CD
patients vs 6% of UC patients and 8% of controls'".

Based on the existence of CD-specific antibodies against sugars, such as
ASCA, the presence of several other glycan antibodies in IBD was recently
evaluated'?. Glycans are predominant surface components with glycosidic
bonds including sugars (polysaccharides or carbohydrates), which can be
found on micro-organisms, immune cells and erythrocytes. Three novel
antiglycan antibodies have been described, designated antilaminaribioside
carbohydrate IgG antibodies (ALCA), antichitobioside carbohydrate IgA
antibodies (ACCA) and anti-mannobioside carbohydrate IgG anibodies
(AMCA). Laminaribioside is the building block of laminarin, a
polysaccharide of the B-1-3-glucan family. Chitobioside is a component of
chitin, a polymer of N-acetyl-B-D-glucosamine, a major component of the
insect cuticle as well as the cell walls of infectious pathogens such as bacteria
and yeast. Mannobioside, a dimer of a-1,3-linked mannose, is a component of
mannan from pathogenic fungi and yeast. In the initial work by Dotan et al.
ALCA and ACCA were positive in 27% and 25% of the CD cohort; in 4% and
5% of the UC cohort; in 9% and 9% of the other-than-IBD GI diseases cohort;
and in 2% and 12% of healthy control patients, respectively'?. Recent results of
a larger study in a Belgian cohort showed that such serological markers provide
a panel which could complement ASCA for disease diagnosis. Even if ALCA
IgG, ACCA IgA and AMCA IgG were specific for CD, their sensitivity was
poor (CD vs UC: 17.7%, 20.7% and 28.1%, respectively) compared to ASCA,
suggesting a need for further prospective studies in IBD'*',

In conclusion, the IBD serological panel is rapidly expanding. New
serological tests may soon be commercially available, either alone or in
combination.

SEROLOGICAL MARKERS AND IBD DIAGNOSIS

The clinical value of pANCA or ASCA testing in patients presenting with non-
specific GI symptoms is limited because of inadequate sensitivity. ANCA
positivity has been observed in other colitides, such as eosinophilic and
collagenous colitis. The specificity of ASCA seems to be higher, but ASCA
positivity has been observed in patients with Behget’s disease, primary biliary
cirrhosis, autoimmune hepatitis and coeliac disease in which up to 43% of
patients have been reported positive in some series'>. The use of serological
markers in routine screening in adults is not recommended'®. It has been
claimed that the conclusion may be different in children. Dubinsky et al. have
proposed a sequential diagnostic testing strategy based on serological markers
in order to facilitate diagnosis of IBD in children and to avoid unnecessary
evaluations'’. This approach was suggested to be cost-effective'®; however, two
recent studies in children came to the conclusion that, as in adults, the low
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sensitivity of serological markers reduces their value in screening and precludes
their ability to replace traditional studies when evaluating a patient with
suspected IBD'??. In the study by Khan et al.'® one-half of children with a
new diagnosis of CD were not identified by serology. Furthermore children
who were ASCA positive were also positive with routine laboratory tests.
Finally, taking into consideration the presence of rectal bleeding, routine
laboratory tests and serology, only 76% of children with CD would have been
identified as possibly having IBD prior to an endoscopic procedure. Negative
serology should thus not preclude an endoscopic procedure in symptomatic
children.

What about the distinction between CD and UC, and the role of serological
markers in indeterminate colitis (IC)? The most specific serological test to
distinguish CD from UC is the combination of ASCA and pANCA. The CD-
associated serological pattern is ASCA+/pANCA—; conversely the UC-
associated pattern is pANCA+/ASCA-. Several independent studies found
that these combinations had positive predictive values of 77-96% for
differentiating CD from UC'?. Using likelihood ratios, patients who are
PANCA positive and ASCA negative are 19 times more likely to have UC,
whereas patients who are ASCA positive and pANCA negative are 16 times
more likely to have CD?!. 1t should be remembered, however, that these
estimates are based on retrospective studies mostly performed in referral
centre populations. The results of the only prospective study which assessed
the usefulness of serological markers in IC were indeed less appealing®?.
Ninety-seven patients with an initial diagnosis of IC were analysed for ANCA
and ASCA. After a mean of 1 year follow-up a definitive diagnosis was reached
in 31/97 (32%) patients (Table 2). ASCA+/ANCA- predicted CD in 80% of IC
patients whereas ASCA-/ANCA+ was predictive for UC in 64% (Table 3).
Nevertheless, 48.5% of IC patients did not have antibodies against ASCA or
ANCA, thus limiting the clinical utility of serological testing. Interestingly, the
majority of these patients remain IC during their further clinical course,
perhaps reflecting a distinct clinicoserological entity. In summary, the
serological tests may serve as an adjunct to the clinical workup in IC but they
should not be used alone in particular to determine the appropriateness of
restorative proctocolectomy in patients needing surgery>>.

Table 222 Results of ASCA and ANCA in a prospective study of patients with indeterminate
colitis

Crohn’s Ulcerative Indeterminate
disease colitis colitis
n n (%) n (%) n (%)
ASCA+/ANCA- 26 (26.8) 8 (30.8) 2 (1.7) 16 (61.5)
ASCA-/ANCA+ 20 (20.6) 4 (20) 7 (35) 9 (45)
ASCA+/ANCA+ 4 (4.1) 2 (50) 1 (25 1 (25)
ASCA-/ANCA- 47 (48.5) 3 (6.4) 4 (8.5) 40 (85.1)
Total 97 (100) 17 (17.5) 14 (14.4) 66 (68.1)
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Table 3 Sensitivity, specificity, positive predictive value (PPV) and negative predictive value
(NPV) of the combination of ASCA and ANCA in a prospective study of patients with
indeterminate colitis*

Diagnosis  Sensitivity Specificity PPV NPV
ASCA+/ANCA- CD 8/12(66.7%) 7/9 (77.8%)  8/10 (80%) 7/11 (63.6%)
ASCA-/ANCA+ ucC 7/9 (77.8%)  8/12(66.7%) 7/11(63.6%) 8/10 (80%)

Whether addition of other tests would improve the clinical utility of serology
is still unsettled. A follow-up study of the prospective cohort of IC patients
showed no additive value of anti-OmpC and anti-I2 to ASCA and pANCA?*,
whereas ASCAZ2 the test allowed correct re-classification of three CD patients”.
The new anti-flagellin antibodies could in the near future be especially relevant
in IC since they are associated with colonic CD, independent from ASCA and
may allow us to differentiate pANCA+ CD patients from pANCA+ UC
patients'!.

SEROLOGICAL MARKERS AND IBD STRATIFICATION

Serological markers have been further used to categorize subgroups of patients
with IBD.

Associations between pANCA and UC phenotypes have remained
inconsistent. In particular, a long-term follow ug) in 102 UC patients showed
no association between pANCA and pouchitis®>. pANCA in CD has been
associated with a UC-like phenotype. A recent analysis of pANCA and ASCA,
according to the Vienna classification, found late-onset disease and
inflammatory disease type to be associated with pANCA?®.

The strongest phenotypic association of ASCA in CD with small bowel
rather than colonic disease has been confirmed. A group from Edinburgh
described a strong association between ASCA and progression type from
purely inflammatory to stricturing and 2p7enet1ralting disease with a more severe
phenotype and requirement for surgery~’.

Using cluster analysis Landers et al. have shown that CD patients can have a
loss of tolerance to specific bacterial antigens and autoantigens and can be
separated into four groups depending on their antibody response patterns:
ASCA, OmpC/I2, pANCA or no/low response®. Stratification of patients
based on the presence of the markers and level of the antibod;r responses was
demonstrated in a subsequent study from the same group®®. Anti-I2 was
associated with fibrostenosis and small bowel surgery, OmpC with internal
penetrating behaviour. ASCA was associated with small bowel disease,
fibrostenosis, internal perforating disease, and small bowel surgery and was
negatively associated with UC-like behaviour. pANCA was associated with
UC-like disease and was negatively associated with small bowel disease,
fibrostenosis and small bowel surgery. Seventy-two per cent of patients
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Figure 1 Frequency of Crohn’s disease behaviour according to antibody reactivity (from ref.
28). Quartile sum analysis (sum of quartile scores for anti-12, anti-OmpC and ASCA) was
performed to evaluate the association between the combination of the level of antibodies and
disease characteristics for any individual patient. By adding individual quartile scores for each
antibody, a quartile sum score (range 3-12) was achieved that represented the cumulative
immune response towards all three microbial antigens. Patients with increasing scores have an
increasing likelihood of small bowel, fibrostenotic, and perforating disease and an increasing
need for small bowel surgery, and a decreasing frequency of UC-like phenotype

positive for 12, OmpC and ASCA had undergone small bowel surgery
compared with 23% of patients without reactivity. An association with the
level of antibody production was demonstrated. Levels of ASCA, 12 and OmpC
were broken down by quartile. By adding individual quartile scores for each
serological marker a quartile sum score was then calculated. As shown in
Figure 1, patients with increasing quartile sum scores were more likely to have
small bowel disease, fibrostenotic and internal perforating disease with an
increasing need for small bowel surgery and a decreasing frequency of UC-
like phenotype. Complementary data from an independent European
population confirmed, using the same methodology, that the presence and
magnitude of serological responses was critical in determining CD phenotype
and severity®’. Disease type progressed from inflammatory to either stricturing
or penetrating in 12.5% of patients who had total antibody responses in the
lowest third of the cohort compared with 80% of patients with responses in the
highest third. Similarly, 25% of patients with responses in the lowest third
required surgery compared with 80% with responses in the highest third. In
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summary, high-level immune responses towards microbial antigens are
associated with more severe, complicated CD phenotypes. These associations
are independent from NOD2/CARDIS variant carriage rate’’*®. More
recently, Ferrante et al. evaluated a wide range of antibodies directed towards
anti-glycans (gASCA, ALCA, ACCA and AMCA) and Omp in 1225 adult IBD
patients'?. Consistently, patients with increasing numbers of CD-associated
serological markers experienced more abdominal surgery, ileal involvement
and complicated behaviour. Furthermore, high titres of antibodies towards
gASCA, AMCA and Omp may reflect longer disease duration'*'4.

SEROLOGICAL MARKERS AND IBD MONITORING AND
MANAGEMENT

The relationship between the presence of ANCA and IBD activity remains
controversial. Nevertheless, most studies do not support a relationship between
the presence or titre of ANCA and UC activity. Hence, in contrast with
systemic vasculitides, serial measurement of ANCA titres in IBD is not useful
for follow-up of disease activity and prediction of relapses. The presence of
ASCA in CD is generally stable over time and is independent of CD activity
and duration. A follow-up study in 25 patients with active CD showed no
influence of mesalamine. ASCA levels were decreased by prednisolone but
ASCA status remained stable®°. In one paediatric study ASCA titres correlated
significantly with disease activity and a significant reduction of ASCA was
observed when clinical remission was achieved, suggesting an additional use for
the follow-up of CD children®!. This was not confirmed, however, by Desir et
al., who concluded from a prospective study in 61 CD children that variability
in ASCA titres over time was limited, with an inability of serial measurements
to predict clinical outcomes®>.

The association between responses to microbial antigens and CD severity
and the need for eraly early surgery makes these markers a potentially
important prognostic tool. Awareness of a particular patient’s susceptibility to
disease progression may be an indication for more aggressive medical therapy.
However, these findings must be confirmed in prospective studies evaluating
the presence and levels of antibody responses and the development of CD
complications and the need for surgery®®. To evaluate the predictive and
prognostic value of serological markers in IBD, a prospective study enrolling
196 paediatric CD patients showed that the presence and magnitude of
immune responses influence disease behaviour. More interestingly, while
seronegative patients remained complication-free, disease of seropositive
patients progressed to internal penetrating and/or stricturing disease®’.

One attractive field of development for serological markers may be the
prediction of response to therapy. A higher clinical response to infliximab has
been associated with the presence of ‘speckled’ ANCA, while lack of response
was associated with pANCA?*. Esters et al. assessed the value of serological
markers for prediction of response to infliximab in 279 patients with CD?>.
There was no overall relationship between ASCA or ANCA and response to
therapy. Lower response rates, although not significant, were observed in
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patients with refractory disease carrying the ANCA+/ASCA- combination.
These observations need to be confirmed in independent series. In UC Fleshner
et al. demonstrated that 56% of patients with a high level of pANCA prior to
surgery are strongly associated with the development of pouchitis, compared
with 20% of patients with low pANCA or no pANCA expression’®. However,
in the study by Aisenberg et al. only 1/102 patients was found to have a high
titre of pANCA?®. In a study of 27 patients with CD needing either an
ileostomy or a colostomy for refractory proctocolitis or perianal disease,
presence of anti-I2 antibodies was predictive of a clinical response to fecal
diversion®”. This observation supports the hypothesis that patients reactive to
particular microbial antigens may respond to manipulation of bacterial flora.

SEROLOGICAL MARKERS AND PREDICTION OF IBD

Serum autoantibodies, which appear long before the onset of clinical disease,
are a characteristic feature of autoimmune diseases®®, as emphasized by two
recent studies. Nielen et al., studying patients with rheumatoid arthritis, found
antibodies for IgM rheumatoid factor or anticyclic-citrullinated-peptide in
serum samples take a median of 4.5 years before disease onset®®. Arbuckle et
al., using the US Armed Serum Repository, identified 132 military personnel
diagnosed with systematic lupus erythematosus in whom antinuclear
antibodies and anti-Ro appeared as early as 10 years before the onset of the
disease*®. Similarly, by using data from the Israeli Defense Force Military
Corps Serum Repository, Israeli et al. determined ASCA and pANCA
serological status before onset of the disease*!. Whereas none of the controls
was ASCA positive, ASCA precedes clinical diagnosis by about 38 months in
one-third of CD patients, indicating a ‘preclinical’ value of ASCA in CD.
Regarding other GI diseases, ASCA was present in seven out of 62 patients
with coeliac disease before the onset of any symptom*’. Another important
reason to measure serum antibodies in IBD might thus be to detect
predisposition to the disease and even subclinical IBD. Increased
seroprevalence for several antimicrobial antibodies, notably ASCA'*** and
anti-OmpC**, have been consistently found with an increased frequency in
first-degree relatives of patients with IBD'>. However, no evolution to IBD has
yet been observed in family members of IBD patients who were previously
found to have ASCA.

SEROLOGICAL MARKERS AND IBD PATHOPHYSIOLOGY

The current theory in IBD is that chronic intestinal inflammation is the result
of an aberrant immunological response to commensal bacteria within the gut
lumen. Antibody responses towards microbial antigens may reflect the
interplay between a genetically susceptible host and relevant micro-organisms.
Data from experimental models of IBD have suggested that there is a relatively
small number of immunodominant antigens stimulating the pathogenic T cell
response and that there is an association between specific bacteria and the
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disease location and severity?®. However, the complexity of the intestinal
microflora has posed a significant challenge to their identification.
Seroreactivity against 12, an antigen derived from a Pseudomonas species
present within the intestinal microflora, and against flagellin, an antigen
present on most motile bacteria in the gut, points to a specific role of this
bacterial antigen in the pathogenesis of IBD'%1-?® Interestingly, CBirl is an
immunodominant antigen in mouse colitis. CBirl is thus the first bacterial
antigen involved in experimental colitis which demonstrates a similar aberrant
immune response in patients with CD.

Different hypotheses concerning the origin of ASCA in IBD can be
proposed. They must take into account the widespread distribution of
oligomannosides shared by many molecules present in a wide variety of
organisms. The presence of IgG ASCA-reactive antigens in the granulomas of
bowel resections and on infiltrating lymphocytes and neutrophils in inflamed
tissue from CD patients suggests the presence of the immunogen in the
lesions*>. However, it is not clear whether ASCA detected by using S.
cerevisiae are generated by this microbe, or whether they represent cross-
reactivity with other(s), yet-unidentified, microorganism(s) carrying similar
mannose structures®. Among these, and besides dietary yeasts, other yeast
species which are frequent and natural commensals of the GI tract may also
represent immunogen candidates, such as Candida albicans, recently identified
as immunogen for ASCA®. Whatever the source of stimulation, endogenous
and/or exogenous, it is likely that CD patients are mounting, as well as that
described for bacterial antigens, an abnormal immune reaction to yeasts. It can
be hypothesized that a lack of tolerance to C. albicans could lead to ASCA
formation and persistence in a subset of CD patients genetically predisposed.
An increased permeability in CD might lead to an increased exposure of yeast
antigens to immune reactive cells®. However, no association was found between
ASCA titres and small intestinal permeability, as measured by >'Cr/EDTA or
lactulose/mannitol test**47.

CONCLUSIONS

Despite the popularity of antibody testing in the gastroenterology community,
evidence that it should affect clinical decision-making is still preliminary.
Serological markers are not sensitive enough to be used for IBD screening in
the general population. The therapeutic decision in patients with IC must not
rely solely on serological testing. Although a high titre of pANCA in UC and of
antibodies against microbial antigens in CD suggests a worse outcome,
prospective data are necessary before this can be used to guide clinical
decisions. Recent observations have reinforced the potential of serological
markers for clustering of CD patients into more homogeneous groups based
on antibody responses. Ongoing studies looking at correlations between
serological markers and phenotypes, genotypes and responses to treatment
would lead to a clearer understanding of the pathophysiology of different
subsets of IBD.
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13
How to diagnose Behcet’s and
intestinal Behcet’s disease?

A.F. CELIK, O. N. PAMUK, M. MELIKOGLU and H. YAZICI

WHAT IS BEHCET’S DISEASE?

Behget’s disease (BD) was first described by Hulusi Behget, as a triad consisting
of aphthous stomatitis, genital ulcers and uveitis'. It was later shown that many
organs, including joints and other systems, e.g. pulmonary and neurological
systems, can be affected?.

Although generally considered as a vasculitis there can be lesions, e.g. in the
central nervous system, in which a clear-cut vascular disease cannot be
discerned. There is no distinctive histological characteristic.

The underlying cause is unknown, but it seems to be a multifactorial disease
in which genetic components and external factors jointly influence the course
and clinical expression of disease®*. Histologically, CD4" T lymphocytes seem
to be major cell type in inflammatory infiltrates® and peripheral T cells have a
predominant Thl-type cytokine pattern®’, suggesting a role of T cell-mediated
immune response in the pathogenesis.

PREVALENCE OF BD

The prevalence of BD is relatively higher in Asia, especially around the ancient
trade line known as the ‘Silk Route’. Turkey, as a bridge between Asia and
Europe, has the highest prevalence (420/100000)®. BD is also common in the
Middle East, Korea and Japang’m, but rare in Europe, the UK!'!, and the
USA'?. In addition to the most common presentation with mucocutaneous
lesions, in which oral and genital ulcers are present along with folliculitis and
sometimes arthritis, the major morbidities are ocular and nervous system
involvement'® in addition to vascular disease. Pulmonary artery aneurysms,
with thrombotic events, especially cause mortality'*.
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DEDICATED CENTRE EXPERIENCE ON BD AND GASTROINTESTINAL
BD (GIBD)

In the past 30-year period more than 7000 BD cases were registered in our
dedicated multidisciplinary Behget centre. In this centre the patients are under
the care of rheumatologists, ophthalmologists, dermatologists, neurologists,
vascular surgeons and gastroenterologists.

For more than 7 years now our GI department has also been running a
regular inflammatory bowel disease (IBD) clinic under a senior
gastroenterologist. Currently we have 23 registered GIBD patients; of these 17
were diagnosed at this centre. The remaining six patients with BD had been
referred to our unit from peripheral hospitals located either in or outside
Istanbul with their GIBD diagnosis already made. Therefore, as a dedicated
centre our yearly GIBD hospital incidence is 23/7 = 3.3 patients per year.
According to this hospital incidence the prevalence of GIBD in our centre is
less than 1%, which is in accordance with the prevalence of our recent file
search of a group of BD patients younger than 18 years old'® and a previous
controlled study'®.

HOW TO DIAGNOSE BD

In diagnosis of BD the presence or a history of oral aphthae (OA) is almost a
must. The International Behget’s Disease Study Group classification criteria
for BD are shown in Table 1!7. Although classification criteria of BD are
sufficient to accurately classify most of the cases, some rare cases, especially
those without OA, or cases without genital ulcers or lack of genital scars, may
create problems in diagnosis. A positive pathergy test, which is an assessment
of inflammatory skin reaction to needle-prick, may help to complete the
diagnostic criteria. Since OA are also commonly seen in the normal
population, to ascribe to BD one should not forget that, according to the
criteria, the frequency of OA should be more than three times a year with a
tendency to persist longer than usual.

OA do not seem to have any relation to GI involvement. First, in contrast to
the almost ubiquitous presence of OA, GIBD is rare. While OA appear and
disappear, ulcerations in GIBD persist and often show Crohn’s disease (CD)-
like chronicity. In our retrospective analysis of 35 Behget’s patients the upper
endoscopic examinations along the GI canal distal to the oral cavity, down to
the upper jejunum, we could not find any case in whom there was an ulcer,
which could not be explained by other factors (unpublished observations).

It has been shown that cessation of smoking may cause flares in OA'® and a
nicotine patch'® reduces its frequency and severity. However, smoking is one of
the well-known causes which increase CD activity?®. This effect, however, is
reversed for ulcerative colitis (UC)?'. As stressed above, OA and GIBD
activities do not seem to act together; therefore, although there is no study on
the effect of smoking on GIBD, the similar GI location'® and morphology
compared with CD, lead us to believe that smoking may play a role in GIBD
activity.
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Table 1 International Study Group criteria for the classification of BD'’

Recurrent oral ulceration Minor aphthous, or herpetiform ulceration, observed by
physician or patient, which recurred at least three times in
one 12-month period.

Plus two of:

Recurrent genital ulceration Aphthous ulceration or scarring, observed by physician
or patient.

Eye lesions Anterior uveitis, posterior uveitis, or cells in vitreus on
slit-lamp examination, or retinal vasculitis observed by
ophthalmologist.

Skin lesions Erythema nodosum observed by physician or patient,
pseudofolliculitis, or papulopustular lesion or acneiform
nodules in post-adolescent patients not on corticosteroid
treatment.

Positive pathergy test Read by a physician at 24-48 h.

Genital ulcers (GU) or scar formation are strong indicators for the presence
of BD; however, like other manifestations of BD, GU have a tendency to be
more frequent in the early phase of the disease. This frequency diminishes with
time and GU may disappear without leaving scar formation. Therefore, in the
relatively late phase of the disease, only the presence of scar formation in the
genital area is helpful for diagnosis. Nevertheless, genital scars may be easily
missed by the inexperienced eye.

HOW COMMON IS GIBD IN BD-PREVALENT AND NON-PREVALENT
COUNTRIES?

Although non-specific gastrointestinal symptoms are common in BD',
clinically important and BD-related GI involvement is a rare event®?. The
frequency of GIBD varies widely in different countries (Table 2). While some
early studies from Japan®® reported high frequencies (50%), surprisingly, a
figure of less than 1% was reported from a country where BD is endemic, i.e.
Turkey'®. Although there are rePorted high frequency rates, the majority
indicates less than 10% frequency ''-'>1%-24733,

Why is GIBD a rare event in a country endemic for BD, such as Turkey? Why
it is very common in another endemic region, e.g. Asia? Is this connected to the
prevalence of IBD in these regions? There are no published reports on the
prevalence of IBD in Turkey. However, according to a single large survey
involving 17000 people®*, involvement and the recent assessment of the IBD
registry of the Turkish Society of Inflammatory Bowel Diseases (Epidemiology
of Inflammatory Bowel Disease in Turkey, Ulku Dagli, see related chapter in
this book), it is no less than 36/100.000. This moderate prevalence rate suggests
that IBD is not very uncommon in Turkey; therefore, we consider that this
discordance may partly arise from misdiagnosis related to an overestimation of
GIBD in Asia.
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Table 2 Frequency of BD gastrointestinal involvement in various countries

Reference Country Year n GI involvement (%)
Yamamoto et al.>* Japan 1972 2031 25
Eun et al.” Korea 1984 114 5.3
Dilsen et al.?® Turkey 1996 496 5
Yurdakul et al.'® Turkey 1997 1000 0.7
Kaklamani et al.>’ Greece 1998 64 3
Bang et al.>® Korea 2001 1155 4
Bang et al.”’ Korea 2001 3497 7.3
Chang et al.*° Korea 2002 73 15
Tursen et 2111.1351 Turkey 2003 2313 1.4
Chamberiin et al K o g o
O’Duffy et al.*? USA 1971 10 30
Jankowski et al.*? UK 1992 15 40

None of the studies listed in Table 2 has been specifically designed to discern
the prevalence of GIBD. The reports quoted are from different disciplines and
thus are biased towards the referred discipline. This is one of the reasons why
the prevalence of GIBD can vary even in the studies that arise from the same
region. Since some recent reports indicate a relatively low number of GIBD
cases in Asia?** it is unclear whether GIBD is as common as has been claimed
in earlier reports>.

In the countries where BD prevalence is low there is a potential for a type of
referral bias. Intestinal involvement may not receive so much attention, unless
sporadic cases present with severe inflammation, intestinal ulcers and bleeding.
As a GI specialist if you see BD sporadically in a country with low prevalence,
and come across with GIBD as a rare event, and/or when you diagnose GIBD
mostly in severe cases and cases with complications, you may miss a much
more mucocutaneous form of BD, which is the most common and mild form of
the disease. Obviously missing these patients in a cumulative assessment would
relatively increase GIBD prevalence among the BD group, and this would
make GIBD prevalence much higher than expected in low prevalent countries
such as the USA®? and the UK.

Different prevalence rates may also reflect differences in design and
methodology of the quoted papers. In this regard surveys conducted in
multidisciplinary clinics, such as ours'¢, we maintain, would give less biased
results. In this particular study the frequency and history of diarrhoea were
generally similar in patients with BD and controls. In addition, in none of the
BD patients were diarrhoea and histological examination inflammatory in
origin.
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GIBD: DIAGNOSTIC TOOLS

Although a supportive role of radiology cannot be ignored, endoscopic
examination is the gold standard for diagnosis of GIBD. However,
macroscopic and microscopic details of gastrointestinal involvement are not
disease-specific, and easily confused with other IBD such as CD and UC.

In a population of BD patients in which arthritis and arthralgia-related non-
steroidal anti-inflammatory drugs (NSAID) use is common, even colonoscopic
diagnosis of GIBD would not be good enough without controlling other
factors, such as NSAID use®*® comorbid pathologies, and repeating the
colonoscopy under these controlled circumstances.

In our Behget’s centre within a 7-year period the number of patients who
suffered from abdominal complaints and having proved intestinal ulcerations
with colonoscopy, was 30. However, detailed history-taking and repeating of
colonoscopies within a 3-month period, indicated that nearly one-third of BD
patients with colonoscopic lesions did not have real intestinal involvement of
BD. They suffered rather from NSAID-related enterocolitis, or intestinal
tuberculosis, antibiotic-associated haemorrhagic colitis (unpublished data).
We therefore recommend repeating colonoscopy within 3-6 months after
stopping NSAID and other related drugs.

In addition, most of the above-mentioned prevalence figures (Table 2) do not
have endoscopic confirmation, and the methodology in many others is
retrospective and not uniform. In a radiology-based study enteroclysis
findings in Turkish patients with GIBD showed that the intestinal ulcers were
usually shallow, multiple, and generally localized to the terminal ileum?’. This
contrasted with the findings in another recent colonoscopic study from Korea
in which usually single, large, and deep ulcers with distinct borders were
described®®. Therefore, the straightforward comment is the possibility of
regional differences between Turkey and Far East Asia, for the type of bowel
disease as well as for the frequency. However, according to our cohort of BD
patients with intestinal involvement (unpublished data) 15 out of 23 GIBD
patients (70%) had been found to have single, large ulcers at endoscopy as
previously described by the Korean group. This observation leads us to
consider that the method of assessing the signs of inflammation in the bowel
(radiological versus endoscopic or both) is quite important.

As emphasized above, in some studies, even GI symptoms have been taken as
indicators of GIBD where prevalences reach up to 50-60%2. At the beginning
of the 1970s when use of flexible endoscopic procedures spread worldwide, the
prevalence of GIBD in Asia, especially in the pioneer countries of endoscopic
procedures, was found to be considerably lower than before’**°. However, even
this prevalence rate was not free from the risk of referral bias and the risk of
diagnosing any irrelevant mucosal lesion as GIBD by endoscopic assessment.
So, through endoscopy more accurate morphological diagnosis appeared with
the risk of misclassification of a non-relevant mucosal lesion as GIBD.

On the other hand, one may consider that endoscopy might also make us
aware of some cases of asymptomatic GIBD. However, as we know from IBD
clinics, endoscopically documented asymptomatic involvement is rather mild
and may heal without any sign of GI disease. So, as practising physicians, we
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may decide not to be very interested in discerning asymptomatic BD patients
who have only endoscopic mucosal evidence of GI involvement.

In IBD diagnosis histology is a non-specific diagnostic tool. Except for rare
cases of caseous granuloma formation, which may indicate intestinal
tuberculosis, mucosal punch biopsies may only be helpful in demonstrating
acute or chronic inflammation, mainly in the mucosa and rarely in the
submucosa. Although granuloma formation mostly but not necessarily
indicates CD, sensitivity of mucosal punch biopsies for granuloma is low.
Among CD patients granuloma formation is seen in around 25-30% in full-
thickness intestinal biopsies**°, and its much less than this in mucosal punch
biopsies. Unless it is caseous, specificity of granuloma formation is arguable,
since some non-CD cases with granuloma, including GIBD, have been
reported®!.

OTHER GI INVOLVEMENT

Except for relatively common hepatic venous vascular occlusion by
thrombosis, Budd-Chiari syndrome, other intestinal and extraintestinal
involvement such as pancreatitis is rare, and it is difficult to say that they are
causally related to BD**.

DIFFERENTIAL DIAGNOSIS

Similar to CD and intestinal tuberculosis (IT), GIBD is most commonly seen in
the ileocaecal area'®*?. Diagnosis of GIBD needs macroscopically
documented inflammation in a patient with BD.

Furthermore, as with macroscopic study, microscopic details of
inflammation are also not specific for GIBD and can easily be confused with
other IBD, such as CD, UC, IT and some potential inflammatory causes such
as NSAID use.

Similarities and dissimilarities between CD and GIBD (Table 3) may create
diagnostic difficulty. Extraintestinal involvement such as arthropathy (5-20%),
and ophthalmological manifestations (1.6-4.6%) are relatively rare in IBD*,

Table 3 Comparison of GIBD and CD (similarities and dissimilarities)

Features GIBD CD
Non-specific histology Yes Yes
Major vascular involvement Yes No
Serious eye event Yes No
Central nervous system involvement Yes Yes
Inflammatory morphology Yes Yes
Tleocaecal involvement Yes Yes
CARDI15/NOD susceptibility No Yes
Positive ASCA No? Yes
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Table 4 Frequencies of Behget’s clinical features in UC and CD patients

Crohn’s Disease Ulcerative colitis
(n=93) (n=130) p-Value

Oral ulcer > 3/year 20/93 (20%) 32/130 (25%) n.s.
Positive pathergy 10/93 (10%) 11/130 ( 9%) n.s.
Uveitis 2/93 (2%) 2/130 ( 2%) n.s.
Arthritis 3/93 (3%) 2/130 ( 2%) n.s.
Nodular lesion 2/93 (2%) 3/130 ( 2%) n.s.
Pustule 22/93 ( 24%) 23/130 (18%) n.s.
Genital ulcer 4/93 without scar 0/130 -
No. of patients fulfilling

the Behget’s criteria 0/93 1/130 (1%) n.s.

n.s., not significant.

while it is much more common in BD (50%)**. Although there are as yet no
controlled studies, it is generally regarded that, with more perforation and
bleeding, GIBD has a more guarded prognosis when compared to CD or UC*®.

In a recent work (Table 4), we applied BD diagnostic criteria to our group of
CD and UC patients. Although around 20-25% oral aphthae and 10%
pathergy positivity were present in CD and UC groups, except for two
patients in the UC group none of the patients fulfilled the diagnostic criteria
for BD*. When compared with IBD the discriminatory value of BD diagnostic
criteria is fairly high. A drawback of this study was the rather limited number
of patients with CD or UC.

CARD15/NOD2

At least two separate papers failed to indicate an association with CARD15/
NOD?2 variants in Behget’s patients from Turkey and the UK®*7-*%,
Nevertheless, whether this is also true for GIBD has not yet been assessed.
Studies similarly reporting no such association with CARD15/NOD2
mutation among Turkish CD patients* may simply indicate that CARD15/
NOD?2 is not the major genetic mutation which may be held responsible from
CD-like IBD.

ANTI-SACCHAROMYCES CEREVISIAE ANTIBODY (ASCA)

There is conflicting evidence regarding the presence of ASCA in GIBD. Table 5
shows comparisons of the ASCA values in CD, BD, and GIBD in the available
literature®® >2. In a recent report from India, where tuberculosis is endemic, it
has been shown that ASCA is 40% positive also in intestinal tuberculosis>*. The
results suggest that ASCA might be a non-specific intestinal inflammatory
indicator; therefore its clinical value in differential diagnosis of bowel
inflammations is not yet clear.
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DISEASE FOLLOW-UP

‘Disease burden’ of BD is usually confined to the early years of its course, and
in many patients the disease ‘burns out’'>. Although during the follow-up a
small number of CD patients may turn into the fibrostenotic type without any
inflammatory activity, in general CD is a chronic, persistent and progressive
disease. However, whether GIBD behaviour is similar to CD in this regard
remains to be formally studied.

TREATMENT

Treatment modalities in GIBD are no different from those of IBD. Because of
the relatively low prevalence of GIBD, placebo-controlled studies are lacking,
and we mostly have to rely on case-based or small-numbered open-label limited
observations.

Even open-label studies in GIBD are not available; however, it is known that
there are morphological, histological and clinical similarities between IBD and
GIBD. Therefore in the treatment of GIBD we have to rely on information
obtained from IBD. Commonly the outcome of the treatment is mainly judged
on an arbitrarily chosen subjective clinical symptomatology. As in IBD
treatment protocols, S-aminosalicylic acid (5-ASA), immunosuppressives, and
biological agents, either used singly or in combination, are the three main steps
of treatment in GIBD****. Except for patients with mild clinical activity and/or
low colonoscopic score, we do not use 5-ASA in our IBD clinic; the same
applies to our GIBD cases. As in CD and UC, mainly azathioprine (AZA), and
in cases who cannot tolerate AZA, or also having arthritis, methotrexate are
two drugs as immunosuppressive in GIBD treatment. As a third step, in
addition to immunosuppressive treatment, we can use the anti-tumour
necrosis factor infliximab>> >’ or thalidomide®® for some patients who do not
respond to immunosuppressives.
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Stool tests: are they useful?

A. LOGANAYAGAM and |. BJARNASON

INTRODUCTION

Most gastroenterologists aspire to diagnose and manage their inflammatory
bowel disease (IBD) patients par excellence. Fortunately this is not difficult
today with the availability of pan-intestinoscopy and biopsy and a standardized
treatment algorithm relying on surgeons to save the day when medical
treatment fails or complications set in. There are nevertheless some specific
problems and challenges that face gastroenterologists and their patients. The
most obvious one is the sheer number of patients referred for differentiating
between the irritable bowel syndrome (IBS) and IBD. Many of these will
undergo some form of invasive endoscopy or radiological imaging. While this
may ensure job security for gastroenterologists, service providers are
increasingly demanding a more rapid and streamlined diagnostic service at a
lower cost. Secondly, once the diagnosis has been made, the main concern is
the imminence of the clinical relapse, which is the main factor contributing to
the low quality of life in IBD patients'?. Gastroenterologists are notoriously
bad at predicting clinical relapse, which translates to the indiscriminate use of
5-aminosalicylic acid preparations during periods of quiescent disecase while
other patients may be subjected to immune suppression with its attendant side-
effects’.

While endoscopy in many ways provides an ideal method for diagnosis it is
self-evident that it only provides a static morphological picture of the intestine.
However, the gastrointestinal tract is a complex organ with an extraordinarily
varied biological function. Because morphology and function may go hand in
hand many clinical scientists have tried to devise simple functional tests which
might indicate the presence of disease when impaired. The potential use of such
tests, if of adequate sensitivity, is that they might be used for non-invasive
diagnostic screening, they may provide the cause or mechanism for clinical
symptoms (e.g. malabsorption in a wasted patient) and they may predict the
natural history of the disease, which is especially relevant to IBD patients®.

Intestinal function tests have come and gone. Many have been discredited by
sloppy clinicians who do not understand the complexities and influence of test
dose composition on the sensitivity and specificity of the tests (e.g. intestinal
permeability testing and D-xylose absorption), let alone the importance of
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careful marker analyses®. However, perhaps the most important factor for the
lack of recognition of non-invasive gastrointestinal testing is excessive reliance
on endoscopy teaching in many gastroenterology-training programmes.
Nevertheless our non-gastroenterology colleagues appear to have grasped the
fact that morphology and function yield complementary information. Hence
neurologists seek cerebrovascular fluid, respiratory physicians sputum,
rheumatologists synovial fluid and nephrologists urine for analyses, in
addition to imaging methods. By analogy gastroenterologists might be
expected to examine faeces. This may not be the case in practice, but where do
we currently stand in the use of faecal tests in IBD?

HISTORY OF FAECAL TESTS

Ancient Egyptians, with their desire for eternal life in a healthy body, were the
first civilizations to document the practice of macroscopic coproscopy by a
swnw (physician)®. This practice reached its peak in the 18th and 19th
centuries’. Inspection of stool it is still widely practised in certain cultures and
by nutritionists while the gastroenterologist relies on it only rarely in order to
document worm infestations, fat malabsorption or intestinal bleeding.
Microscopy of stools is an essential component of a work-up for infectious
diarrhoea®® and molecular amplification of specific gene products is a rapidly
evolving method'®, which holds the promise of non-invasive diagnosis of
colorectal cancer. The 1950s-1970s saw the introduction of a variety of
radioisotopic tests whereby gastrointestinal function could be inferred from
faecal analyses of the radioisotope (e.g. *'chromium labelled red cells (for
bleeding), >'chromium labelled albumen (for intestinal protein loss), ''indium
white cells (for inflammation) which were uniquely sensitive and accurate, but
impractical for routine use. Ingenious clinical biochemists developed
techniques to measure stool osmolarity and faecal reducing substances
(mostly requested by paediatricians), faecal fat and blood, etc. However, with
the widespread availability of radioimmunoassay and enzyme-linked
immunoabsorbent assay (ELISA) it became possible to analyse specific
proteins on an industrial scale in faeces. An offspring of this were assays of
neutrophil selective proteins, which allow a quantitative assessment of
intestinal inflammation. This is highly relevant to gastroenterologists because
almost all intestinal diseases are associated with an inflammatory reaction.

ASSESSING INTESTINAL INFLAMMATION

Microscopy of stools in search of inflammatory cells was once in wide use, but
the method lacks sensitivity, especially for more proximal disease as intestinal
bacteria degrade the white cells. The measurement of key components of the
inflammatory cascade, such as tumour necrosis factor, were also used as a
measure of intestinal inflammation, but these substances are also unfortunately
subjected to bacterial degradation'"'?, limiting the practical uses of the tests.
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The gold standard for quantitative assessment of intestinal inflammation
came with the validation and application of the '''indium white cell
technique'*'*. The technique involved isolation of patients’ own neutrophils,
labelling with '''indium, injection of the labelled cells and a 4-day faecal
collection for analyses and calculation of '''indium activity. The beauty of the
method is that the neutrophils are selectively labelled, the ''indium was firmly
bound to the cellular DNA and on entering the intestine there is no significant
absorption of the radioisotope even when the cells are disrupted. The faecal
excretion of ''indium over 4 days provided a quantitative measure of intestinal
inflammation which correlated with histopathological indices of inflammatory
activity in patients with ulcerative colitis and clinical disease activity in Crohn’s
disease'* ', Virtually all patients with active IBD had faecal excretion of
"indium way above controls, and the inflammatory activity decreased with
successful treatment. It was suggested that the technique could be used to
discriminate, with an accuracy approaching 100%, between patients with IBD
and IBS at the first outpatient visit. However, the method was not disease-
specific (it is specific for intestinal inflammation). Indeed it was used to define a
number of enteropathies (non-steroidal anti-inflammatory drugs, alcohol,
chronic renal failure, hypogammaglobulinaemia, HIV-AIDS, etc.) where none
was suspected or impossible to demonstrate by other techniques'’!°. *™T¢
labelling of white cells?® and E-selectin scanning®' provided similar quality
intestinal images, but again the cost and radiation precluded their widespread
use.

FAECAL MARKERS

Any new method for assessing intestinal function by analyses of faecal markers
needs to compare its sensitivity, specificity and practicability with that of the
golden standard, namely the '''indium white cell technique. The next
development was to assess neutrophil-specific proteins in the stool, which
would relate quantitatively to the degree of intestinal inflammation. The most
important quality that such proteins must have is that they resist bacterial
degradation and are not reabsorbed from the gastrointestinal tract.
Calprotectin is certainly resistant to degradation®® whilst the data for
lactoferrin, neutrophil-specific elastase and myeloperoxidase are more
controversial®.

Most of the studies of clinical data on these markers have involved
measurement of calprotectin, which serves as a blueprint for the other
markers. Calprotectin accounts for up to 50% of the neutrophil cytosol
protein and is easily measured in faeces by a commercially available ELISA in
as little as 200 mg of stool. Lactoferrin resides within cytoplasmic granules
within the neutrophils and can be assayed by radioimmunoassay or ELISA.

The faecal calprotectin technique has been extensively validated. There is
some day-to-day variation of the concentrations and there is small intra-stool
variability?*?*. Faecal calprotectin concentrations correlate significantly with
the 4-day faecal excretion of '''indium white cells in patients with IBD (Figure
1)>#2%27 and with histopathological indices of inflammation in ulcerative
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Figure 1 Correlation between faecal calprotectins and the 4-day faecal excretion of '!lindium
labelled white cells in patients with Crohn’s disease. The left graph shows that the total amount
of calprotectin excreted over 4 days correlates significantly with the 4-day excretion of the
labelled white cells. The right graph shows that the correlation holds when single stool
calprotectin concentrations are used to assess intestinal inflammation

colitis?®. The validation of lactoferrin has not been as extensive, but faecal
values of lactoferrin and calprotectin correlate significantly and the methods
are purported to have comparable sensitivity for the detection of
inﬂarrzlgrg%tionzg’” although calprotectin appears to outperform lactoferrin at
times™""".

USES IN IBD

The use of the faecal markers in patients with IBD relates to at least four
distinctively different clinical situations.

Diagnostic screen

Active IBD is defined on symptomatology and laboratory investigation, which
reflect activation of the acute inflammatory response whereby the neutrophils
are the final common effector cell. Because of the intestinal bacteria almost all
colonic diseases are associated with an inflammatory reaction. However, the
inflammation in active IBD is an order of magnitude greater than most other
intestinal diseases'’.

A number of studies show that faecal calprotectin is vastly increased in active
IBD as compared with healthy controls. Indeed no other laboratory parameter,
apart from the '''indium white cell faecal excretion, is as sensitive for the

detection of Crohn’s disease.
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In the UK 30-40% of all the referrals of general practitioners to hospital-
based gastroenterologists are diagnosed as IBS while 5-10% turn out to have
IBD. IBS and IBD patients share many symptoms. However, although the
Rome criteria are a surprisingly good guide for the diagnosis of IBS, most
gastroenterologists proceed to and rely on laboratory tests to aid in the
differential diagnosis. These tests include intestinal imaging (endoscopy or
radiology) which come at a great cost and inconvenience to patients and are
certainly not without risk. The question is then whether assessing intestinal
inflammation can be used in the initial work-up of such patients in order to
discriminate between patients with IBS, who will not benefit from invasive
investigation, and those with IBD who require these tests for diagnosis.

One study in over 225 patients showed that a cut-off of three-fold above the
normal upper limit of normal had a 100% sensitivity and 94% specificity for
this purpose?®. Other studies show similar sensitivity?>>*>°. Tibble et al.
addressed this issue in greater detail in a study of 602 patients referred by
general practitioners to King’s College Hospital with various lower intestinal
symptoms*’. In most cases the requests raised the possibility of IBD in patients
thought to have IBS. Gastroenterologists who used their own conventional
diagnostic methods saw these patients; however, all the patients also filled out a
symptom questionnaire (Rome) and underwent full blood counts, routine
biochemical screening, erythrocyte sedimentation rate (ESR), C-reactive
protein (CRP) and faecal calprotectin (the Rome and calprotectin results were
not available to the gastroenterologists).

The calprotectin results in these patients are shown in Figure 2. Most
noticeable is the fact that the vast majority of patients with ‘organic’ disease
have increased faecal calprotectin concentrations. Secondly 85% of patients
with IBS have normal values. Given a patient who had positive Rome criteria
and normal calprotectin there is such an overwhelming likelihood of the patient
having IBS that the authors suggested that no invasive imaging procedure was
necessary in these cases. Adhering to these suggestions saves over £200 000 on
imaging per gastroenterologist at King’s College Hospital each year.
Colonoscopy waiting times for those who do not adhere to these guidelines
are about 18 weeks whilst the rest of us have a 2-week wait.

The finding that perhaps 15% of patients diagnosed with IBS have a degree
of intestinal inflammation is also of interest and in keeping with other
research®"*>. The question of whether these patients should be treated
differently from the IBS patient who does not have inflammation awaits study.

Given the above findings, why is the faecal calprotectin method not in greater
use? Perhaps the concern of gastroenterologists is that some patients with
organic intestinal disease will be incorrectly diagnosed if excess reliance is
placed upon the calprotectin results. More importantly, however, is their worry
about job security if they reduce the demand for their colonoscopy services. A
potential drop in income clearly plays an additional role, especially to those
who prioritize status and wealth over patient welfare.
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Figure 2 Faecal calprotectin concentrations in 602 consecutive patients referred to a
gastroenterology outpatient clinic and their final diagnosis. The figure shows that most patients
with organic intestinal disease have increased intestinal inflammation. Most patients (85%) with
the irritable bowel syndrome have calprotectin values within the control range

Predicting clinical relapse of IBD

Once IBD is diagnosed the treatment involves induction and subsequently
maintenance of remission based largely on clinical disease activity indices***°
and the physician’s global assessment of well-being. Once a clinical remission is
achieved the problem facing the patient and physicians alike is how long this
remission will last. Until recently there were no sensitive and specific indicators
of imminent relapse. There are nevertheless some clinical parameters and blood
tests (ESR, orosomucoid, CRP, platelet, and white cell counts, interleukin 6
(IL-6), tumour necrosis factor alpha (TNF-a) and IL-1)*¢"°, which reflect the
systemic consequences of inflammation, that have been used as predictors and/
or markers of clinical relapse of IBD. However, their use has in general been
disappointing, due to the fact that they are non-specific, affected by a variety of
non-intestinal diseases®’ and most importantly do not measure intestinal
inflammation directly. Although sigmoidoscopy can predict imminent relapse
of ulcerative colitis this is not a practical way of predicting relapse. The
situation is more complex in Crohn’s disease where there is a major
discrepancy between clinical symptoms and macroscopic appearances.
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An interesting finding in Crohn’s disease is the universal agreement that
normal intestinal permeability in asymptomatic patients heralds a good short-
term (6-12 months) prognosis (90% predictive value) while increased intestinal
permeability is predictive (65% predictive value) of a clinical relapse® .
However, these tests are not widely available, marker analyses are demanding,
the tests differ in test dose composition and sensitivity and there is an
inconvenience factor for the patient having to carry out the test at home
which has limited their use*>. Furthermore the tests are not useful in patients
with ulcerative colitis.

Faecal calprotectins outperform any other method for predicting clinical
relapse in patients with both ulcerative colitis and Crohn’s disease. Tibble et al.
showed in 81 patients with asymptomatic IBD that a five-fold elevation of
calprotectin had a 90% sensitivity and 83% specificity for predicting clinical
relapse of disease®®. Using a similar analysis with somewhat different cut-off
levels Costa et al. reached a similar conclusion®. Lastly high faecal
calprotectins in asymptomatic patients following surgery are a sensitive
indicator for early recurrence of disease®. The implications of these studies
are clear. Clinical practice dictates that the vast majority of asymptomatic IBD
patients are on long-term 5-aminosalicylic acids with a view of preventing the
time to and severity of clinical relapse. Most of these patients do not benefit
from this treatment, and they can be identified by the calprotectin method. It
remains to be seen if the same goes for patients on long-term azathioprine.
Secondly, raised calprotectin levels in asymptomatic patients offer the
possibility of treating these patients before the disease gets out of control. The
time seems to have arrived for gastroenterologists to take lead from
rheumatologists and start treating the inflammatory component of IBD in
order to alter the natural history of the disease rather than waiting for the
clinical relapse with all its attendant morbidity and slight mortality.

Assessing response to treatment

Medical treatment of IBD is simple and can be carried out according to the
various algorithms. All of these have a fixed treatment protocol and are
critically dependent on symptomatic responses. The dose of drugs and length
of treatment are often empirically derived with a significant number of patients
re-experiencing symptoms when drug dosage is reduced. The possibility is that
symptoms improve prior to mucosal healing, which should be the objective of
treatment.

There is relatively sparse data on faecal calprotectins during treatment of
acute IBD. However, in a recent study by Roseth et al., infliximab treatment in
naive patients (n = 14) was followed up with temporal assessments of faecal
calprotectin, at time 0, week 4 and 8°'. At time 0 the median calprotectin level
was 2200 mg/kg, at week 4 it was 250 mg/kg and at week 8 it was 50 mg/kg.
The CRP levels were 16, 3 and 3, respectively (# <10 mg/L).

Interestingly, CRP was normal at week 4, in contrast to the significantly
elevated calprotectin at 250 mg/kg, further confirming that CRP is not able to
detect smouldering inflammation in patients with Crohn’s disease.
Furthermore, half the patients had normal calprotectin at week 8, which is a
strong suggestion of mucosal healing.
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Figure 3 Calprotectin levels in IBD patients with active disease and during mucosal healing.
The figure shows high calprotectin levels in active disease and normalization with near-complete
healing

In a study using normalization of calprotectin in patients with Crohn’s
disease or ulcerative colitis (Figure 3) as the sole inclusion criterion, 45/45
patients had complete mucosal healing, and 38/45 had histological healing;
seven patients had some minor infiltration of white cells not affecting the crypts
or the epithelium®'.

Research potential

Having access to a non-invasive specific quantitative test to assess intestinal
inflammation it would seem that the use of these tests for research and
discovery would be limited only by the ingenuity of the clinical scientist. The
small bowel has until now been relatively inaccessible for research, but with the
advent of these tests there has been an explosion of data, and much remains to
be done. One of the most fascinating aspects of gastrointestinal research is the
interaction between the intestinal barrier function and development of
intestinal inflammation. The basic idea is that the intestinal barrier separates
the organism from the luminal intestinal contents, which contain a very high
concentration of digestive enzymes and bacteria, both of which may contribute
to intestinal damage when exposed to the mucosa. Previous research has indeed
shown that the permeability changes can be the cause or consequence of the
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inflammation and vice-versa'’. In a comprehensive summary of available data
it is shown that almost all small intestinal diseases are characterized by nearly
equal quantitative changes in intestinal permeability and inflammation'”. This
is irrespective of whether agents that destroy the intestinal barrier, agents that
increase the aggressiveness of luminal contents, infections or immune
deficiency, bring about the intestinal damage. This shows that the body reacts
to the intestinal contents in a restricted unified manner. Furthermore it
emphasizes that currently available functional tests cannot be used for
diagnosis. However, it is equally evident that almost all small bowel diseases
are and will be associated with similar impairments in complications (such as
intestinal bleeding and protein loss) with minor variations in frequency and
severity. The only small bowel disease that does not seem to follow this pattern
is small bowel Crohn’s disease which is associated with an inflammatory
response that appears to be disproportionate to the permeability changes
(Table 1). The reasons for this are likely to be a key for the elucidating the
pathogenesis of the disease.

An example of the research potential that the faecal calprotectin test has
comes from family studies of patients with IBD. It has been recognized for a
long time that a small number of first-degree relatives of patients with Crohn’s
disease have increased intestinal permeability®?®>. This suggested that
increased small intestinal permeability might play an aetiological or
pathophysiological role in the development of the disease as opposed to the
clinical relapse. Realizing that these tests are relatively insensitive for localized
small bowel disease Thjodleifsson, in collaboration with deCODE Genetics in
Iceland, measured faecal calprotectin levels in 151 of 220 (58%) asymptomatic

Table 1 Permeability and inflammatory changes in various conditions

Permeability Inflammation

NSAID

Alcohol

Renal failure

Radiation

Cytotoxic drugs

Giardia

Salmonella
Gastroenteritis
Rotavirus

Cystic fibrosis
Necrotizing enterocolitis
Diabetic diarrhoea
Coeliac disease

Crohn’s disease

Active Crohn’s disease
HIV-AIDS
Hypogammagobulinaemia
Pouchitis
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Intestinal permeability and inflammation have been measured in these conditions.

The overall results show that there is a uniform increase (2-5-fold) in intestinal permeability and
inflammation apart from the inflammation in active Crohn’s disease, which is an order of magnitude greater
than the other enteropathies.
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first-degree relatives of 49 patients with Crohn’s disease in Iceland®®. Forty-
nine per cent had raised faecal calprotectin levels, showing subclinical
intestinal inflammation. Moreover the inheritance pattern conformed to an
additive trait (variant component analyses). This is the first functional
abnormality found in Crohn’s disease patients that conforms to a recognizable
inheritance pattern. It is suggested that a number of genes interact in as yet
unknown manner, and that this results in asymptomatic intestinal
inflammation®®. Furthermore it is suggested that an environmental factor is
responsible for translating this state to the full clinical syndrome of Crohn’s
disease.

Even more interesting is the suggestion that patients with idiopathic
ankylosing spondylitis have ileal inflammation, which is difficult to distinguish
from Crohn’s ileitis. Mielants et al. have been instrumental in documenting this
asymptomatic ileitis, and suggest that it represents subclinical Crohn’s
disease®”7'. What is so remarkable is that, when Bjarnason et al. studied 124
of 213 (58%) asymptomatic first-degree relatives of 47 patients with ankylosing
spondylitis in Iceland, 41% of them had the same increase in faecal
calprotectin, and that the inheritance pattern was identical to the Crohn’s
disease relatives’>. Furthermore the asymptomatic relatives with the highest
calprotectin levels had computerized tomography changes suggestive of early
ankylosing spondylitis (suggesting that the intestinal inflammation plays a
pathogenetic role in the spondylarthropathy. Finally, in one of the most
comprehensive analyses of its kind, involving deCODE’s databases that
contain genealogical information on all people in Iceland during the past 11
centuries, all living Icelanders with ankylosing spondylitis (# = 205) and
Crohn’s disease (n = 1184) it is shown that patients with ankylosing
spondylitis and Crohn’s disease are significantly more related (relative risk
3.3) than 10000 matched random controls, further suggesting that these two
diseases are genetically similar’?.

CONCLUSIONS

Much work remains to be done in order to position intestinal function tests
within the working environment of the gastroenterologist. Nevertheless we are
in possession of tests that have the potential to revolutionize our approach to
the treatment of patients with IBD. The faecal calprotectin and other
neutrophil-specific tests are only the first wave of techniques that allow non-
invasive assessment of specific and selective cellular components of the
intestinal inflammatory cascade. Already these methods are useful for a
variety of purposes, outlined above, but it is likely that in the future it will be
possible to estimate the participation of other cells. For instance mast cells and
eosinophils carry enzymes (e.g. tryptase and chymase) that are specifically
associated with these cells and, depending on the stability, it may be possible to
assay these in faeces. The long-term objective is a fully automatic faecal sample
assay method that provides specific information on the activity of acute
inflammation (neutrophils), chronic inflammation (T cells) and allergy (mast
cells).
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Features of drugs used in
inflammatory bowel disease:
5-aminosalicylic acid (mesalazine)

U. KLOTZ

INTRODUCTION

It is generally accepted that chronic inflammatory bowel disease (IBD) is not
caused by a single defect but a multiplicity of environmental (e.g. microbial),
genetic and (innate) immunological factors. Currently it is controversially
discussed whether intervention in a specific pathway should be followed or
whether a more general approach (by ‘dirty’ drugs) should be continued'-.

Despite a better understanding of the pathogenesis of IBD medical therapy is
still concentrating on treating signs and symptoms of the inflammatory
conditions and maintaining the disease in remission. The development of
biological agents, e.g. specific antibodies targeting tumour necrosis factor
(TNF-a), could not replace traditional agents such as 5-aminosalicylic acid (5-
ASA; mesalazine) which still represents a drug of first choice in the treatment
of mild to moderate active IBD, in particular ulcerative colitis (UC), and
maintaining these patients in remission’>.

PLACE OF 5-ASA IN THERAPY OF IBD

There is general consensus that the well-tolerated 5-ASA provides beneficial
effects in the management of UC*. In regard to the optimal dosing there is
increasing evidence that dose escalation from 1.2 g/day to 2.4 g/day or 4.8 g/
day can achieve a better overall improvement and a more delayed relapse’ ’.
Concerning the management of Crohn’s disease (CD) the role of 5-ASA is less
clear and discussed controversially®®. It would be very helpful if (non-)response
to treatment or the risk for relapse could be predicted by biomarker(s), a topic
which should be more extensively studied'®. According to recent consensus
conferences Table 1 summarizes the current place of 5-ASA in the management
of IBD'" 1.
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Table 1 Place of 5-ASA in the management of IBD*

Ulcerative colitis (UC) Crohn’s disease (CD)

First choice in mild to moderate active UC The benefit of 5-ASA is limited in active CD

If remission has been achieved medically, If remission has been achieved medically,
maintenance with 5-ASA should be preferred maintenance with 5-ASA is a treatment option
For patients in remission on 5-ASA treatment For patients in remission on 5-ASA cessation of
should be extended for 1 year at least treatment may be considered after 2 years of

full remission
5-ASA can reduce risk for colon cancer

According to guidelines of German and ECCO consensus statements published in Gut.
Austrian Consensus Conferences published 2006;55(Suppl. I):116-35

in Z Gastroenterol. 2004;42:979-83 and

2006;44:525-38

*According to guidelines of the IBD section of the British Society of Gastroenterology, published in Gut.
2004;53(Suppl. V):V1-16.

During the past few years a new indication for 5-ASA became apparent. UC
(and maybe also CD) is associated with an increased risk of colorectal
carcinoma. Based on several observational or epidemiological studies it could
be shown for patients with UC that regular intake of 5-ASA can reduce the risk
of developing colorectal cancer by about 50%. For this chemopreventive effect
a daily dose of at least 1.2 g 5-ASA is probably needed'*'°.

PHARMACOLOGICAL FEATURES OF 5-ASA

As in IBD local inflammatory processes in the intestinal (sub-)mucosa of the
small and large bowel are involved, the therapeutic principle 5-ASA should be
targeted to the affected areas. For this reason various modified-release
formulations for oral intake, as well as suppositories, enemas and foam for
rectal application, have been developed*’ ??. Following oral or rectal
administration the released 5-ASA is taken up by the epithelial cells of the
gut. During its absorption 5-ASA is already partly presystemically acetylated
in the intestinal wall by N-acetyltransferase 1 to the major, inactive metabolite
N-Ac-5-ASA. Subsequently 5-ASA is further acetylated during its first passage
through the liver. N-Ac-5-ASA is finally eliminated by glomerular filtration and
active tubular secretion into the urine (24-41% of the dose). Unabsorbed 5-
ASA, as well as drug and N-Ac-5-ASA secreted back into the gut lumen®®, are
also excreted with the faeces (35-55% of the dose). In Table 2 the
pharmacokinetic properties of 5-ASA have been summarized.

Selection among the various formulations of 5-ASA should be guided by the
proximal extent of the disease’”. Enemas distribute from the rectum and sigma
up to the transverse colon (about 25% of the dose is absorbed). With foam 5-
ASA will reach the proximal sigmoid colon. When given as suppositories 5-
ASA will be delivered only to the rectosigmoid region (absorption rate about
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Table 2 Pharmacokinetic properties of 5-ASA

Parameter (ranges) 5-454 Ac-5-ASA

ti (h) 0.5-2.4* 1.3-11

CL (ml/min) 300-690* 200-300 (renal CL)
Dialysance (ml/min) - 60-100

Protein binding (%) 43 78

V (L/kg) 0.3-0.5 -

Renal excretion (% of dose) 6-13 24-41

Faecal excretion (% of dose) 13-28 15-25

Biliary excretion (% of dose) 0.01-0.75 (total 5-ASA)

Excretion into breast milk (mg in 120-200 ml) 0.01-0.02 1.5-3.6

*Dose dependent (nonlinear pharmacokinetics); ) : elimination half-life; CL: total (systemic) clearance; V:
apparent volume of distribution.

13% of the dose). Apparently the local (mucosal) concentrations of 5-ASA are
determinants of its clinical response®>?’ and combining rectal and oral
administration of 5-ASA will achieve several-fold higher target levels in the
colon and rectum than oral therapy alone®® and combining 2 g b.i.d. of oral 5-
ASA with a 1 genema at bedtime resulted in a superior therapy in patients with
extensive active UC?’.

More recently some new delivery systems for 5-ASA have been developed.
Enteric-coated micropellet formulations have been designed to optimize drug
delivery to the ileocaecal region®’. The highest clinical remission rates (66%)
were achieved in patients with active UC with a dosage of 1.0 g three times a
day®! and 5-ASA pellets were as effective as 5-ASA tablets in a comparative
study®?. Likewise, multi-matrix (MMXx) tablets consist of a gastroresistant
coated core of 5-ASA incorporated in microparticles of a lipophilic matrix
dispersed within a hydrophilic matrix. The release of 5-ASA is slow and
gradual (80% of the absorption occurs in the colon) and with 1.2 g 5-ASA t.i.
d. clinical remission was 60% after 8 weeks in patients with UC>’. In a small
trial lower 8-week remission rates (0%, 31%, 18%) have recently been reported
for MMx-mesalazine doses of 1.2, 2.4 and 4.8 g/day, respectively>*.

The intestinal release pattern of the various 5-ASA preparations has been
extensively studied by pharmacokinetic and scintigraphic approaches. In
general the median systemic exposure to 5-ASA ranging from about 30% to
50% is comparable for all oral formulations® and further advances in drug
delivering/targeting could optimize patient compliance®®, which is still an
important determinant of clinical outcome?’.

In addition, in experimental colitis models some new prodrugs have been
investigated in which 5-ASA is conjugated either with NO-donators®®, a
platelet-activating factor antagonist® or taurine*’. In the future such
compounds with ‘dual’ activity might increase response rates.

Concerning the mode of action of 5-ASA several effects have been observed.
The ‘polypotent’ agent might act by blocking the production of
proinflammatory prostaglandins and leukotrienes, by impairing production/
release of interleukin 1/8 and TNF-a, by inhibiting chemotaxis and adhesion
of inflammatory cells, by inhibiting the activation of the nuclear factor (NF)-
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kB, by scavenging free (toxic) oxygen radicals*', by inducing changes in
apoptosis and proliferation*? or by promotion of intestinal epithelial wound
healing®. Based on the experimental evidence it seems that inhibition of the
activation of NF-kB ***° and the radical scavenging properties of 5-ASA*¢47
are somewhat favoured. More recently it is believed that 5-ASA acts by
activating a class of nuclear receptors involved in the control of inflammation,
cell proliferation, apoptosis and metabolic function or of the y-form of
peroxisome proliferator-activated receptors (PPAR-y). The receptors are
expressed at high levels in colon epithelial cells, where their expression
appears to be at least partly stimulated by gut bacteria®®. In respect to the
chemopreventive potential of 5-ASA it was shown that 5-ASA affects cell cycle
progression in colorectal cells, which increases the maintenance of genomic
stability and counteracts carcinogenesis*’. Thus, based on the most likely mode
of action, the development of novel pro-drugs of 5-ASA might be a rational
approach for future research.

SAFETY OF 5-ASA

Compared to its preceding drug sulphasalazine (SZ) 5-ASA exhibits a lower
toxicity and is much better tolerated by patients>’. For these reasons 5-ASA has
replaced the azo-compound. The incidence of allergic reactions (mostly due to
the sulpha-component of SZ) is about 10-fold lower for 5-ASA compared to
SZ. In addition, spontaneously reported serious adverse events are signiﬁcanth/
more frequent with SZ (odds ratio 1.31; 95% CI 1.22-1.40) than with 5-ASA°".
In a review of fully published randomized trials it was concluded that
frequencies of adverse reactions or withdrawal due to adverse events of
patients treated with 5-ASA were comparable to those in placebo-treated
patients and lower than those in SZ-treated patients®.

Based on animal experiments the kidney was regarded as a potential target
for toxicity. In extensive controlled clinical studies any changes observed in the
excretion of renal marker proteins in patients with IBD could be attributed to
the disease activity rather than to treatment with 5-ASA>*">®. This has been
confirmed in large epidemiological studies. According to the UK general
practice research database the incidence of renal disease in adult patients with
IBD not taking 5-ASA was higher (0.25 cases per 100 patients per year) than in
IBD patients on 5-ASA, which affected only 0.17 cases’’. Based on data from a
postal questionnaire to 1298 British gastroenterologists and 290 consultants of
the Renal Association one case with 5-ASA-induced impairment in kidney
function in 4000 patients per year was retrospectively estimated®. In 153
outpatients with CD mean exposure to 5-ASA was 8.6 years and the
cumulative dose of 5-ASA amounted to 9 kg. Within 11 years a mean decline
in endogenous creatinine clearance of 0.3 ml/min per year could be assessed,
which did not exceed the expected age-related decline®. Thus, any concern in
terms of renal toxicity is not justified by published data. However, monitoring
of kidney function during long-term therapy with high-dose 5-ASA appears
advisable, especially in patients with pre-existing renal impairment or when
other potentially nephrotoxic drugs are taken concomitantly.
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CONCLUSIONS

As IBD seems to be caused by multiple factors polypotent (‘dirty’) drugs such
as 5-ASA still offer a rational and safe approach for treatment, especially as 5-
ASA has demonstrated a very low potential for adverse events. The clinical
efficacy of 5-ASA could be improved by optimizing its targeted delivery.
Topical treatment with an ointment and spray has recently been applied
successfully in a paediatric patient with oral and pharyngeal CD®°.
Furthermore, comfortable dosing schedules could increase patients’
compliance, which presently is less than 80% in 43% of outpatients receiving
delayed-release preparations of 5-ASA®'. By intensifying research for
predictive biomarkers'® identification of subgroups of (non)-responders to 5-
ASA (and other agents) could also contribute to a more effective treatment of
IBD.

In conclusion, the polypotent 5-ASA still represents a first-line drug for the
management of IBD, particularly UC. In numerous studies 5-ASA has proven
its clinical efficacy and safety. Its topical action and pharmacological features
have been well described.
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Immunosuppressive drugs in
inflammatory bowel disease:
azathioprine

I. ATREYA and M. F. NEURATH

INTRODUCTION

Active flares of inflammatory bowel disease (IBD) are characterized by an
overwhelming immune response of lamina propria T lymphocytes in the gut,
resulting in severe mucosal inflammation and tissue damage. Aiming at the
control and inhibition of this harmful pathogenetic T cell-mediated process,
immunosuppressive therapy plays a major role in the treatment of IBD.
Azathioprine and its metabolite 6-mercaptopurine represent the first-line
immunosuppressive drugs for maintenance of remission in this field.

The initial fundament of azathioprine therapy was created in 1957 by Elion
and Hitchings', who developed this immunosuppressive drug in order to
improve the rate of inactivation of its parent drug 6-mercaptopurine and who
were awarded the Nobel Prize in 1988 for this work. Only 5 years later, in 1962,
the potential value of this new drug for IBD therapy was recognized by Robert
Bean?, who described for the first time the successful use of 6-mercaptopurine
in the treatment of a patient with severe ulcerative colitis. Today, after 45 years
of clinical experience with azathioprine as an immunosuppressive tool in IBD
therapy, azathioprine is considered as classic immunosuppressive drug with a
well-confirmed pattern of therapeutic effects in Crohns’ disease (CD), as well as
in ulcerative colitis (UC).

With regard to this strong and evidence-based clinical establishment of
azathioprine in the therapy of IBD, it seems amazing that the exact molecular
mechanism of action of azathioprine is still an object of ongoing research and a
matter of debate. During recent years a number of new and unexpected data
have been generated concerning the function of azathioprine at the cellular and
molecular level.

On the one hand this chapter aims at describing the high clinical standing
and position of azathioprine in current IBD therapy, and on the other hand at
summarizing recent data, concerning the molecular mechanism of action of
this classic immunosuppressive drug.
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AZATHIOPRINE AS AN IMMUNOSUPPRESSIVE TOOL IN IBD
THERAPY

Since 1962, when Robert Bean tested the efficiency of 6-mercaptopurine for the
treatment of IBD for the first time?, the immunosuppressive properties, the
benefit in IBD therapy and the safety of azathioprine and 6-mercaptopurine
have been confirmed in a large number of clinical trials®*® and meta-
analyses’ °. Today it is broadly accepted that azathioprine represents the gold
standard for maintenance of remission in CD'%!!', shows mentionable steroid-
sparing effects’ and even supports the induction of remission in combination
with steroids in severe acute flares of CD'!. In addition, recent studies suggest
beneficial effects of azathioprine and 6-mercaptopurine for prevention of
postoperative relapse in patients with CD. Including 131 CD patients,
Hanauer et al.'> showed in a placebo-controlled 2-year trial that postoperative
treatment with 6-mercaptopurine was more effective than placebo in
preventing clinical and endoscopic recurrence. Consistently, Myrelid et al.'?
described in a subset of CD patients with an aggressive disease course, that
treatment with azathioprine after surgery prolonged the time to symptomatic
relapse and reduced symptoms after surgery significantly. Referring to the
European evidence-based consensus on the management of CD', it is
recommended to use azathioprine or 6-mercaptopurine in CD patients who
have severe relapse, who require two or more corticosteroid courses within one
calendar year, whose disease relapses as the dose of corticosteroids is reduced
below 15 mg or who relapse within 3 months of stopping corticosteroids or, in
case of fistulizing or extensive disease, as a postoperative prophylaxis. In case
of UC the use of azathioprine may be advisable for patients who have failed or
cannot tolerate standard maintenance therapy with mesalazine or sulphalazine
or who require repeated courses of corticosteroids to induce remission'”.

Regarding the long-term effectiveness of azathioprine in IBD, it is important
to differentiate between CD and UC. A European multicentre study in 1176
patients provided strong evidence that azathioprine is effective in the long-term
treatment of patients with UC, for at least 4 years, with clinical benefit in both
disease activity and steroid requirement'®. When azathioprine treatment of UC
patients was discontinued after more than 4 years in the same study, there was a
trend towards reactivation of disease activity, with an increase in the flare
incidence and in steroid consumption. In contrast, discontinuation of
azathioprine treatment in CD patients after 4 years did not result in any
clinical deterioration, nor in increased flare incidence or steroid requirement.
Therefore this study suggested that azathioprine treatment can be safely
stopped after 3—4 years of therapy in those CD patients, who have been in
complete remission without requiring steroids while on azathioprine therapy,
but that it is recommendable to continue azathioprine treatment for more than
4 years in all other CD patients and in UC patients in general'’.
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MOLECULAR MECHANISM OF ACTION OF AZATHIOPRINE — RECENT
INSIGHTS

With regard to this central role of azathioprine in different therapeutic settings,
it is understandable that there is a strong interest in the understanding of the
exact molecular mechanism of this effective immunosuppressive drug. For a
long period of time there had been only a vague hypothesis about this topic,
which tried to explain the capacity of the purine-agonist azathioprine to
mediate immunosuppressive effects. These early models were mainly based on
the fact that azathioprine and its metabolites are able to interfere with
biosynthesis and integrity of cellular DNA. Within the body, azathioprine is
metabolized via 6-mercaptopurine towards biologically active 6-thioguanine
nucleotides (6-TGN) and these 6-TGN nucleotides can be incorporated
randomly into cellular DNA by DNA polymerase during DNA
replication'®!”. Subsequently, 6-TGN containing DNA is known to show an
altered DNA structure and a decreased base pair stability of 6-thio-GTP/CTP
base pairs, finally resulting in an increased sensitivity of this DNA to DNA
processing enzymes, for example RNase H, Topo II and DNA ligase and
therefore in a reduced DNA stability'®. In addition to these azathioprine-
mediated effects on DNA stability, therapy with purine-agonist azathioprine is
known to result in inhibition of nucleic acid synthesis'®. It could be shown by
Dayton et al.> that especially the amount of adenosine nucleotides, but to a
lesser extent also of guanosine nucleotides, is markedly reduced in
azathioprine-treated T lymphocytes. Through this DNA-affecting quality of
azathioprine it is possible to explain the capacity of this drug to mediate
immunosuppressive effects in tissue with high rates of cell division and of
DNA replication. For example, the successful use of azathioprine in the
treatment of childhood leukaemia®! could be explained as a result of 6-TGN-
mediated effects on the DNA integrity of highly proliferating and dividing
malignant leukaemic cells. But regarding the fact that lamina propria T
lymphocytes in the colon of IBD patients show comparatively low rates of
proliferation and cell division®? and should therefore be less susceptible to
faults within their DNA replication system, neither the random incorporation
of 6-TGN into DNA nor a general inhibition of nucleic acid syntheses is able to
explain sufficiently the specific suppressive effects of azathioprine on the
mucosal immune system in the gut in case of IBD treatment. Another point,
which conflicts with the assumption that the immunosuppressive effects of
azathioprine could be mainly explained by random incorporation of 6-TGN
into cellular DNA, is the very stable pattern of adverse side-effects of
azathioprine®®. One would imagine that a randomly distributed integration of
6-TGN into cellular DNA would more probably result in a mixed and variable
pattern of side-effects, mainly affecting tissue with high rates of cell division,
than in the constant pattern of side-effects which is recognized during
azathioprine therapy and which is dominated by a rather frequently occurring
leukopenia.

So obviously there must be alternative or complementary explanations for
the immunosuppressive effects of azathioprine in IBD, which are mainly
concentrated on the function of T lymphocytes. For this reason it was very
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interesting to find in 2003 that azathioprine and 6-mercaptopurine (6-MP) are
able to induce apoptosis in CD3/CD28 co-stimulated human CD4" T
lymphocytes®* (Figure 1). In line with this important finding it could be
demonstrated that IBD patients, who responded well to therapy with
azathioprine, showed an increased rate of apoptotic lamina propria
mononuclear cells, while in non-responders there were only basal levels of
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Figure 1 6-Mercaptopurine is able to induce apoptosis in co-stimulated human T lymphocytes.
Human CD4™" T cells were isolated from the blood of healthy donors, stimulated with anti-CD3/
CD28 antibodies and interleukin 2 and treated with 6-mercaptopurine (5 pM) in vitro or left
untreated. After 6 days the rate of apoptotic cells was analysed by propidium iodide-based
Nicoletti staining
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apoptotic cells detectable?®. So obviously the capacity of azathioprine and 6-
MP to induce apoptosis in co-stimulated human T cells is associated with
therapeutic response to azathioprine treatment. Looking for a possible
explanation for this apoptosis-inducing capacity of azathioprine, which was
strongly dependent on a prior co-stimulation of T cells via CD28, the small
GTPase Rac received much attention®*?°. Rac represents a member of the Rho
family of small GTPases, which are characterized by the ability to switch
between inactive GDP-bound state and active GTP-bound state*®. The GDP/
GTP exchange on small GTPases is catalysed by guanosine nucleotide
exchange factors (GEF). In case of Rac, Vav represents an important GEF,
responsible for Rac activation®’?®. Interestingly, the azathioprine metabolite 6-
thio-GTP is able to bind to small GTPase Rac instead of GTP, to inhibit the
GEF activity of Vav on Rac and thereby to reduce the amount of activated
GTP-bound Rac within the cells®>. Regarding the well-known involvement of
activated Rac in the CD28-initiated intracellular signalling cascade in T
lymphocytes®® ?® and the described ability of azathioprine metabolite 6-thio-
GTP to inhibit Rac activation, the specific influence of azathioprine on CD28
co-stimulated T lymphocytes becomes understandable. In detail, the resulting
model, describing the azathiopz)rin -mediated effects in co-stimulated T
lymphocytes, looks as follows>*?°: physiologically, CD28-mediated co-
stimulation of CD4" T lymphocytes is followed by a strong activation of Rac
and subsequently by increased activation of transcription factors NF-«B and
STAT-3*+* which in turn are able to induce their target genes. Due to STAT-3
and NF-kB-induced increased expression of anti-apoptotic protein bcl-x;, co-
stimulation via CD28 originally represents an anti-apoptocic signalling for
human CD4% T cells®!. In the case of azathioprine treatment there are
increased intracellular concentrations of the azathioprine metabolite 6-thio-
GTP. 6-thio-GTP is then able to compete with endogenous GTP for the binding
to the small GTPase Rac, finally resulting in inhibited GEF activity of Vav on
Rac and in decreased levels of activated GTP-bound Rac. Consequently,
azathioprine treatment leads to decreased activation of transcription factors
NF-xB and STAT-3 and to decreased expression of anti-apoptotic protein bcl-
xr. In this way the azathioprine metabolite 6-thio-GTP is able to convert the
anti-apoptotic signalling of CD28-initiated co-stimulation into a pro-apoptotic
signalling for human T lymphocytes (Figure 2).

Beside this important regulatory influence of activated Rac on T cell
apoptosis, activated Rac also plays an essential role in the organization of
cytoskeleton, and is thus involved in the formation of immunological synapse
and conjugates between T lymphocytes and antigen-presenting cells (APC)*2,
In this way treatment of co-stimulated CD4" T lymphocytes with azathioprine
not only results in increased apoptosis of stimulated T cells, but in addition
shows inhibitory effects on the interaction between T lymphocytes and APC?’.

In summary, this more recent model, based on azathioprine-mediated
inhibition of Rac activation and subsequent blockade of the CD28-mediated
pathway, might be more relevant for an improved understanding of
azathioprine-mediated effects in IBD treatment than models based on
incorporation of 6-thio-GTP into DNA, as CD28-mediated co-stimulation is
essential for survival of lamina propria T cells in the gut.
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Figure 2 Azathioprine metabolite 6-thio-GTP is responsible for azathioprine-mediated
immunosuppressive effects. Therapy with azathioprine results in the formation of the active
metabolite 6-thio-GTP, which is able to bind to the small GTPase Rac instead of GTP and
thereby interferes with the CD28-mediated intracellular signalling cascade. Physiologically, co-
stimulation of T lymphocytes via CD28 results in an early activation of guanosine exchange
factor Vav and subsequently in an increased formation of active GTP-bound Rac. Via NF-kB or
STAT-3, activated Rac is able to increase the expression of anti-apoptotic protein bcl-x; and
thereby mediates an anti-apoptotic signalling in T cells. Additionally, activated Rac supports the
formation of conjugates between lymphocytes and APC. Binding of 6-thio-GTP to Rac results in
an inhibition of Vav-mediated Rac activation and subsequently in decreased expression of anti-
apoptotic protein bel-xy . Therefore, the immunosuppressive effects of azathioprine, especially its
capacity to induce apoptosis of stimulated T cells and to inhibit the formation of conjugates
between T cells and APC, can be explained by 6-thio-GTP-mediated inhibition of Rac activation

NEW VISIONS - FROM BENCH TO BEDSIDE

Identification of 6-thio-GTP as the main mediator of azathioprine-related
immunosuppressive effects in IBD allows the development of new strategies
for the prediction of individual clinical success of azathioprine therapy, but
also for the optimization of classic drug azathioprine.

Many different clinical studies have attempted to correlate the intracellular 6-
TGN levels of IBD patients and the clinical benefit of azathioprine therapy, in
order to predict response or non-response to azathioprine in a very early stage
of the therapy®>®. The inconsistent and partly conflicting results of these
attempts might be due to the fact that none of these trials analysed the different
subtypes of 6-TGN separately. Actually, 6-TGN represents a heterogeneous
mix of 6-thio-GMP, 6-thio-GDP and 6-thio-GTP. Based on the described
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model of azathioprine-mediated inhibition of Rac activation and subsequent
induction of T cell apoptosis, only 6-thio-GTP is responsible for the
therapeutic effects of azathioprine in IBD, whereas 6-thio-GMP and 6-thio-
GDP are functionally inactive. Therefore recently, in a pilot study, the
concentrations of different 6-TGN, 6-thio-GMP, 6-thio-GDP and 6-thio-GTP,
were analysed simultaneously in red blood cells of azathioprine-treated IBD
patients by a newly developed HPLC-based method and compared separately
with clinical data of included patients'®. Interestingly, it could be shown that 6-
TGN-based monitoring of azathioprine therapy could be markedly refined by
regarding the 6-thio-GTP ratio, defined as the ratio of 6-thio-GTP
concentration and the sum of 6-thio-GDP and 6-thio-GTP levels, in the group
of patients with high total 6-TGN levels. Whereas simple measurement of total
6-TGN levels did not correlate significantly with the number of flares or the
infliximab demand, additionally identified patients with low 6-thio-GTP ratio
within the 6-TGN high group showed a significantly worse outcome with lower
response rates, more flares and higher infliximab use than patients with high 6-
thio-GTP ratio and high total 6-TGN levels'®. Obviously, with regard to these
early and very promising results, it is possible to predict a poor response to
azathioprine therapy even in the presence of high 6-TGN levels by identifying
patients with relatively high levels of functionally inactive 6-thio-GDP. This
study is thus a very successful example of how to integrate recent
experimentally gained insights into clinical practice; it will be very interesting
to see whether these results can be confirmed or even extended in a subsequent
multicentre prospective study.

Based on the same Rac-dependent model of azathioprine-mediated
immunosuppressive effects, another very interesting approach could be the
possible development of chemically modified derivatives of 6-thio-GTP, which
might then be able to compete more effectively with GTP for the binding to
Rac, or which might show an increased capacity to block the GEF activity of
Vav on Rac. The idea of such an attempt would be that such a somehow
stronger inhibition of Rac activation by newly developed 6-thio-GTP
derivatives might help to reduce the well-known delayed onset of action of the
classic drug azathioprine, and might thereby strengthen the role of thiopurines
in the therapy of acute flares of IBD.
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Antibiotics and probiotics
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M. CAMPIERI

INTRODUCTION

The rationale for using antibiotics and probiotics in inflammatory bowel
disease (IBD) is based on convincing evidence implicating intestinal bacteria
in the pathogenesis of the disease’.

The distal ileum and colon are the areas with the highest bacterial
concentrations, and represent the sites of inflammation in IBD. In addition,
pouchitis, the non-specific inflammation of the ileal reservoir after ileo-anal
anastomosis, appears to be associated with bacterial overgrowth and dysbiosis.
Furthermore, pouchitis does not occur prior to closure of the ileostomy.

Patients with Crohn’s disease (CD) consistently respond to diversion of the
faecal stream, with immediate recurrence of inflammation after restoration of
intestinal continuity or infusion of luminal content into the bypassed ileum>>.
Moreover, the composition of the enteric flora is altered in patients with IBD,
and enteric bacteria or their products have been found within the inflamed
mucosa of patients with CD*. Increased numbers of aggressive bacteria, such
as Bacteroides, adherent/invasive Escherichia coli, and enterococci; and
decreased numbers of protective lactobacilli and bifidobacteria have been
observed in IBD”.

However, the most compelling evidence that intestinal bacteria play a role in
IBD has been derived from animal models. Despite great diversity in genetic
defects and immunopathology, a consistent feature of many transgenic and
knockout mutant murine models of colitis is that the presence of normal
enteric flora is required for full expression of inflammation®. Indeed, there is
evidence of a loss of immunological tolerance to commensal bacteria in
patients with IBD”:%.

These findings have led to the proposal that manipulation of intestinal
microbiota flora, either with antibiotics or probiotics, may be therapeutic in
IBD. Some suggested mechanisms of action of antibiotics and probiotics are
shown in Table 1.

There is a growing body of evidence from animal studies and clinical trials
supporting a therapeutic role for antibiotics and probiotics in ulcerative colitis
(UC), CD and pouchitis.
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Table 1 Suggested mechanisms of action of antibiotics and probiotics

Antibiotics

Eradication of bacterial antigenic triggers
Elimination of bacterial overgrowth

Reduction of proinflammatory bacterial toxins
Potential immunosuppressive properties of antibiotics

Probiotics
Inhibition of pathogenic enteric bacteria by:
Decreasing luminal pH
Secretion of bactericidal proteins
Resisting colonization
Blocking epithelial binding
Improvement in epithelial and mucosal barrier function by:
Production of short-chain fatty acids
Enhancing mucus production
Increasing barrier integrity

Alteration of immunoregulation by:
Increasing interleukin-10 and transforming growth factor beta, and decreasing TNF levels
Increasing immunoglobulin A production

ANTIBIOTICS
Animal model studies

In several rodent models the use of broad-spectrum antibiotics can both
prevent the onset of, and treat, experimental colitis, whereas metronidazole
and ciprofloxacin can only prevent experimental colitis but not reverse
established disease’'®. Broad-spectrum antibiotics are effective in almost all
models of acute and chronic colitis'>'®; however, they have only a transient
efficacy in HLA-B27 transgenic rats'’. Interestingly, ciprofloxacin and
metronidazole were found to have selective efficacy in different colonic regions
in interleukin-10 (IL-10) knockout mice, suggesting that different bacteria
cause inflammation in different colonic segments'®. These studies suggest that
most clinical forms of IBD may respond to a specific combination of broad-
spectrum antibiotics.

Ulcerative colitis

Only a few trials of antibacterial agents have been carried out in UC, and
results are controversial. Most clinicians have used antibiotics as an adjuvant
therapy in severe UC. Dickinson et al. have carried out a double-blind
controlled trial on the use of oral vancomycin as an adjunct in acute
exacerbations of idiopathic colitis. No significant difference was found
between the two treatment groups, with only a trend towards a reduction in
the need for surgery in patients treated with vancomycin'®.

Intravenous metronidazole, used in conjunction with corticosteroids, was
simillgarly as effective as placebo in inducing remission in patients with severe
uc”.
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In a double-blind, placebo-controlled trial in patients with acute relapse of
UC, 84 patients were randomized to receive corticosteroids plus oral
tobramycin or placebo. After 1 week of treatment, 74% of patients in the
tobramycin treatment group vs 43% in the placebo group (p <0.003) achieved
complete symptomatic remission’’. However, the combination of tobramycin
and metronidazole did not have any beneficial effect when compared with a
standard steroid treatment in severely acute UC>'.

Ciprofloxacin has been investigated in a randomized, placebo-controlled
study; 70 patients with mild to moderate active UC were randomized to
receive either ciprofloxacin 250 mg twice a day or placebo for 14 days. At the
end of the study, 70.5% of patients in the ciprofloxacin group vs 72% in the
placebo group had achieved remission?’. Moreover, a short course of
intravenous ciprofloxacin was not effective as an adjunctive treatment to
corticosteroids in severe UC in a prospective, randomized, double-blind,
placebo-controlled trial®®. In contrast, some efficacy was observed in a more
recent randomized placebo-controlled trial when ciprofloxacin was
administered for 6 months to patients with active UC, poorly responding to
conventional therapy with steroids and mesalazine. At the end of the study the
treatment-failure rate was 21% in the ciprofloxacin-treated group and 44% in
the placebo group (p<0.002). This difference was detected using clinical
criteria; while endoscopic and histological findings showed differences only at
3 months but not at 6 months>*.

The non-absorbable, broad-spectrum antibiotic, rifaximin, was investigated
in a small controlled study, to evaluate its efficacy and systemic absorption in
patients with moderate to severe active UC, refractory to steroid treatment.
Twenty-eight patients were randomized to receive either rifaximin 400 mg twice
daily or placebo for 10 days as an adjunct to standard steroid treatment.
Although there was no significant difference in the clinical efficacy score
between the two treatments, only rifaximin determined a significant
improvement in stool frequency, rectal bleeding and sigmoidoscopic score>.
Whilst rifaximin did not permanently alter the colonic microbiota, resistant
Bifidobacterium species were found after three intermittent courses in patients
with UC?°.

Crohn’s disease

Broad-spectrum antibiotics are widely used to treat CD?’, but large controlled
trials have not yet been performed.

Metronidazole has been the most investigated agent. In 1978 Blichfeldt et al.
found no difference between metronidazole- and placebo-treated patients in a
placebo-controlled, double-blind, crossover trial. However, a positive trend in
favour of metronidazole was observed when only the colon was involved®. In
the National Cooperative Swedish study, metronidazole was compared with
sulphasalazine as a primary treatment for CD. Although no significant
difference was found between the two groups, interestingly, in the crossover
section of the study, metronidazole was effective in patients who did not
respond to sulphasalazine®®. In another study metronidazole was used either
as a single therapy or in combination with cotrimoxazole, and compared to
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cotrimoxazole alone and a double placebo, in patients with a symptomatic
relapse of CD. After 4 weeks of treatment there was no difference in response
among the three treatment groups®’. In a Canadian randomized, placebo-
controlled trial, Sutherland et al. demonstrated that treatment with
metronidazole for 16 weeks significantly decreased the Crohn’s Disease
Activity Index (CDALI), but no difference was found in the rates of remission
compared with placebo; benefit was dose-dependent with 20 mg/kg having a
greater benefit than 10 mg/kg’'. As in the Swedish study®’, the Canadian study
found metronidazole to be effective for colonic and ileocolonic CD, but not for
ileitis. Unfortunately, metronidazole has numerous side-effects including
nausea, anorexia, dysgeusia, dyspepsia and peripheral neuropathy, which limit
its use in approximately 20% of patients.

An antibiotic combination was used in an Italian randomized controlled
study in which metronidazole 250 mg four times daily plus ciprofloxacin 500
mg twice daily were compared to a standard steroid treatment for 12 weeks™?.
No significant differences were reported in the rates of remission between
treatments (46% with ciprofloxacin plus metronidazole vs 63% with
methylprednisolone), suggesting that this antibiotic combination is a potential
alternative to steroid treatment in the acute phase of CD*. In another trial this
combination of metronidazole and ciprofloxacin was supplemented with
budesonide 9 mg/day in active CD; no difference was registered compared to
placebo but, surprisingly, the overall response in the two groups was lower than
in previous studies using budesonide. This study also found antibiotic
treatment to be more effective in colonic disease than in isolated small bowel
disease®’.

In another trial ciprofloxacin 1 g/day was compared to mesalazine 4 g/day in
a controlled study of mild to moderate active CD for 6 weeks. The results
suggest that ciprofloxacin is as efficacious as mesalazine (remission observed in
56% and 55% of patients treated with ciprofloxacin and mesalazine
respectively), thus offering a potential alternative treatment for active CD>*.
Furthermore, in a small study, ciprofloxacin was shown to be effective when
combined with standard treatment in patients with resistant disease>’.

Other antibiotics have also been investigated. Shafran et al. carried out an
open-label study on the efficacy and safety of rifaximin 600 mg/day for 16
weeks in the treatment of mild to moderate active CD. At the end of the study
59% of patients were in remission (CDAI < 150), with a significant reduction of
the mean CDAI score compared to baseline (p <0.0001)*°. In another open-
label trial Leiper et al. reported an impressive positive response to
clarithromycin (64% patients improved or were in remission after 4 weeks) in
a group of 25 patients with active CD, many of whom were unresponsive to
other treatments®’.

Many studies have tried to evaluate the efficacy of antimycobacterial drugs in
patients with CD, pursuing the possibility that a strain of Mycobacterium might
be an aetiological agent in CD. Borgaonkar et al. performed a meta-analysis of
all randomized controlled trials in which antimycobacterial therapy was
compared with placebo®®. It suggested that antimycobacterial therapy was
efficacious only in the maintenance of remission after a combined treatment
of corticosteroids and antimycobacterial agents. However, the investigator
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emphasized that, because of the high incidence of side-effects and the small
number of studies included in the meta-analysis, the data were inconclusive and
should be interpreted with caution.

The same antibiotics used to treat luminal CD have been reported to be
beneficial in the treatment of perianal CD, but no controlled trials have been
performed®. Metronidazole 20 mg/kg has shown rates of fistula closure
between 62% and 83%*"*'. The combination of metronidazole and
ciprofloxacin resulted in an improvement in 64% of patients with fistula
closure in 21%%*. Unfortunately, fistulas tend to recur in most patients
following cessation of treatment. Although the results of these uncontrolled
studies are inconclusive, metronidazole and ciprofloxacin, alone or in
combination, are used by most clinicians as first-line treatments in patients
with perianal disease, in conjunction with surgical drainage of abscesses.

The use of antibiotics in the prevention of postoperative disease recurrence
has also been investigated. Rutgeerts et al. assessed the efficacy of
metronidazole at 20 mg/kg per day in a placebo-controlled double-blind
study®. Sixty patients were randomized to receive either metronidazole or
placebo for 12 weeks. At the end of the treatment, endoscopic relapse was
evaluated by Rutgeerts score. Metronidazole significantly decreased the
incidence of severe endoscopic relapse (grade 3 or 4) in the neoterminal ileum
6 months after surgery and the clinical recurrence rates at 1 year, with a trend
towards a protective effect after 3 years. More recently the similar antibiotic,
ornidazole, used continuously for 1 year, was shown to be significantly more
effective than placebo in the prevention of clinical and endoscopic recurrence in
the neoterminal ileum at 12 months. Significantly more patients in the
ornidazolo group dropped out because of side-effects**.

Pouchitis

The awareness of the crucial importance that faecal stasis and bacterial
overgrowth may have in the pathogenesis of acute pouchitis has led clinicians
to treat patients with antibiotics.

Antibiotics have become the mainstay of treatment for pouchitis, despite an
absence of controlled trials. Metronidazole is the first-line treatment, and most
Egﬁi()ents with acute pouchitis respond quickly to administration of 1-1.5 g/day

*®. A double-blind, randomized, placebo-controlled, crossover trial was
carried out by Madden et al. to assess the efficacy of 400 mg of metronidazole
three times daily per os for 2 weeks in 13 patients (11 completed both arms of
the study) with chronic, unremitting pouchitis. Metronidazole was significantly
more effective than placebo in reducing stool frequency (73% vs 9%), even
without improvement in endoscopic appearance and histological grade of
activity. However, a significant proportion of patients (55%) experienced side-
effects while using metronidazole, including nausea, vomiting, abdominal
discomfort, headache, skin rash and metallic taste®’.

Recently Shen et al. compared the efficacy and side-effects of ciprofloxacin
and metronidazole in treating acute pouchitis in a randomized clinical trial.
Seven patients received ciprofloxacin 1 g/day and nine patients received
metronidazole 20 mg/kg per day for a period of 2 weeks. The results of this
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study have shown that both ciprofloxacin and metronidazole are efficacious in
the treatment of acute pouchitis: both reduced the total Pouchitis Disease
Activity Index (PDAI) scores and led to a significant improvement in
symptoms and endoscopic and histological scores. However, ciprofloxacin led
to a greater reduction in PDAI scores, and improvement in symptoms and
endoscopic scores. Furthermore ciprofloxacin was better tolerated than
metronidazole (33% of metronidazole-treated patients reported adverse
effects, compared with none in the ciprofloxacin group)*®.

Given the management difficulties posed by chronic refractory pouchitis, the
use of combined antibiotic treatment has been explored. In an open trial, 18
patients with active pouchitis not responding to standard therapy
(metronidazole or ciprofloxacin) for 4 weeks, were treated orally with
rifaximin 2 g/day plus ciprofloxacin 1 g/day for 15 days. Symptom
assessment, endoscopic and histological evaluations were performed at
screening and after 15 days using PDAI scores. Sixteen out of 18 patients
(88.8%) either improved (» = 10) or went into remission (» = 6); the median
PDALI scores before and after therapy were 11 and 4 respectively (p <0.002)*.

More recently, 44 patients with refractory pouchitis received metronidazole
from 800 mg to 1 g/day and ciprofloxacin 1 g/day for 28 days. Thirty-six
patients (82%) went into remission; the median PDALI scores before and after
therapy were 12 and 3 respectively (p <0.0001), and the patients’ quality of life
significantly improved with the treatment (median IBD Questionnaire score
increased from 96.5 to 175)°.

PROBIOTICS

The first to propose the use of probiotics for the purpose of health maintenance
and disease prevention was Elie Metchnikoff, the Russian Nobel prize winner,
who at the turn of the last century suggested that a high concentration of
lactobacilli in the intestinal flora was important for the health and longevity of
humans®!. Probiotics are defined as ‘living organisms, which upon ingestion in
certain numbers, exert health benefits beyond inherent basic nutrition’>.
There are a number of bacteria associated with probiotic activity (Table 2).
For clinical application, probiotic strains must possess certain characteristics:
they need to be resistant to acid and bile; they must have the ability to be
metabolically active within the luminal flora, where they should ideally survive,
but not persist in the long term; they should be antagonistic to pathogenic
bacteria; they must be safe for human use; and, finally, they should maintain
their viability and beneficial properties during the manufacturing processes>>.

Animal model studies

Encouraging results have been obtained with probiotic therapy in experimental
colitis. Administration of Lactobacillus reuteri was shown to significantly
reduce inflammation in acetic acid- and methotrexate-induced colitis in
rats’*>. More recently a Lactobacillus sp. was shown to be able to prevent the
development of spontaneous colitis in interleukin 10 (IL-10)-deficient mice®,
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Table 2 Organisms associated with probiotic activity

Most commonly Other bacterial strains Yeast
Lactobacilli Enterococci Saccharomyces boulardii
Bifidobacteria Non-pathogenic E. coli

Streptococci

and continuous feeding with L. plantarum improved an established colitis in the
same knockout model®’. A strain of L. salivarius (subsp. salivarius) reduced the
rate of progression from inflammation to dysplasia and colonic cancer in IL-
10-deficient mice®, and a strain of Bifidobacterium infantis and of L. salivarius
were able to attenuate inflammation and reduce the ability to produce Thl-type
cytokines in the IL-10 knockout model®’.

Rachmilewitz and colleagues investigated the efficacy of the probiotic
preparation, VSL#£3, in the treatment of iodoacetamide-induced colitis in
rats®®. VSL#3 is characterized by a very high bacterial concentration (each
packet containing 450 billion viable bacteria) and the presence of a cocktail of
eight different bacterial species. This product contains viable lyophilized
bacteria of four strains of lactobacilli (L. casei, L. plantarum, L. acidophilus, L.
delbrueckii subsp. bulgaricus), three strains of bifidobacteria (B. longum, B.
breve, B. infantis) and one strain of Streptococcus salivarius subsp. thermophilus.
Rachmilewitz and colleagues found that VSL#3 resulted in a significant
attenuation of inflammation with a decrease of myeloperoxidase and nitric
oxide synthase activity of the iodoacetamide-induced colitis®®. In a similar
study Madsen and colleagues reported a significant improvement in
inflammation together with a reduction in mucosal levels of proinflammatory
cytoléilnes and a normalization of colonic barrier integrity in IL-10 knockout
mice”".

Ulcerative colitis

Promising results have been found with probiotic studies in the treatment of
UC. In three recent trials involving the non-pathogenic strain of Escherichia
coli Nissle 1917, similar efficacy was observed to that of mesalazine in the
maintenance treatment of UC®* %,

We carried out a pilot study using the probiotic cocktail, VSL#3, as
maintenance treatment in patients with UC in remission, allergic or intolerant
to sulphasalazine and mesalazine, to assess its impact on the faecal flora.
Twenty patients received 6 g/day of VSL#3 (1800 billion bacteria) for 12
months and were assessed clinically and endoscopically at baseline, at 6 and 12
months, and in the event of a relapse. Stool culture and determination of faecal
pH were also performed at different intervals®’.

Microbiological determination showed a significant increase in
concentration of lactobacilli, bifidobacteria and Streptococcus thermophilus,
evident after just 20 days, which persisted throughout the treatment period, and
returned to basal levels within 15 days of ceasing treatment. Faecal

168



ANTIBIOTICS AND PROBIOTICS

concentration of Bacteroides, enterococci, coliforms, Clostridia and total
anaerobes and aerobes was not affected, but faecal pH was significantly
reduced by the treatment. Fifteen of the 20 patients (75%) remained in
remission throughout the treatment period®’.

Furthermore, in an uncontrolled pilot study, VSL#3 at very high dosage
(3600 billion bacteria/day), induced remission in 53%, with a positive response
in a further 23% of patients with active mild to moderate disease®®.

In addition, an open uncontrolled 4-week study found that the yeast
Saccharomyces boulardii induced remission in 71% of patients with mild to
moderate UC®’. These studies highlight the wide range of organisms that may
be beneficial as probiotic therapy for UC.

Crohn’s disease

Campieri et al. performed a randomized trial to evaluate the efficacy of a
combination of rifaximin and the probiotic preparation, VSL#73, in the
prevention of postoperative recurrence of CD. Rifaximin 1.8 g/day for 3
months, followed by VSL#3 at 6 g daily for 9 months, was compared with
mesalazine 4 g/day for 12 months, in 40 patients after curative resection for
CD. After 3 months of treatment the antibiotic—probiotic combination resulted
in a significantly lower incidence of severe endoscopic recurrence compared to
mesalazine (2/20 (10%) vs 8/20 (40%)). This difference was maintained
throughout the study period (4/20 (20%) vs 8/20 (40%))%®.

No such clinical effect was seen in a study by Prantera et al., who reported no
benefit of the probiotic Lactobacillus GG in preventing postoperative disease
recurrence in a 1-year double-blind, placebo-controlled trial®. Similar negative
results were recently reported by the GETAID French group. In a randomized
double-blind, placebo-controlled study L. johnsonii LA1 (4 x 10° cfu/day) was
not superior to placebo in preventing endoscopic recurrence of CD’°.

In a small pilot study, treatment with capsules containing E. coli Nissle 1917
was compared to placebo in the maintenance of steroid-induced remission of
colonic CD. Twelve patients were treated with E. coli Nissle and 11 with
placebo; at the end of the 12-week treatment period relapse rates were 33% in
the E. coli group and 63% in the placebo group, but unfortunately, because of
the small number of patients treated, this difference did not reach statistical
significance’".

However, in a small comparative open study, the combination of
Saccharomyces boulardii 1 g/day plus mesalazine 2 g/day was significantly
superior to mesalazine 3 g/day in maintenance of remission in a 6-month
trial’, suggesting probiotic treatment in CD may be beneficial. More recently,
in a double-blind trial Lactobacillus GG was shown not be superior to placebo
in prolonging remission in children with CD when given as an adjunct to
standard therapy’>.

Pouchitis

Although less widely used in clinical practice than antibiotics, probiotics may
be just as efficacious in the prevention and treatment of pouchitis. In a double-
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blind study we have compared the efficacy of VSL#3 with placebo in the
maintenance and treatment of chronic pouchitis. Forty patients who obtained
clinical and endoscopic remission after 1 month of combined antibiotic
treatment (rifaximin 2 g/day + ciprofloxacin 1 g/day) were randomized to
receive VSL#£3 at 6 g daily (1800 billion bacteria/day) or a placebo of identical
appearance for 9 months. Clinical assessment was carried out every month;
endoscopic and histological assessments were performed at entry and
subsequently every 2 months. Stool samples were cultured before and after
antibiotic treatment and subsequently every month during maintenance
treatment. Relapse was defined as an increase of at least two points in the
clinical portion of the PDAI and confirmed endoscopically and histologically.
Whilst all 20 patients treated with placebo had a relapse during the 9-month
follow-up period, 17 of the 20 (85%) patients treated with VSL#3 remained in
remission at this point. Interestingly, all of these 17 patients had a relapse
within 4 months of ceasing the active treatment. Faecal concentration of
lactobacilli, bifidobacteria and Streptococcus salivarius subsp. thermophilus
were significantly increased within 1 month of starting VSL#3 treatment, and
remained stable throughout the study. However, this increase did not affect the
concentration of the other bacterial groups, suggesting that the beneficial effect
of treatment was not mediated by suppression of endogenous luminal
bacteria’®,

A recent study examining the maintenance of remission in patients with
refractory or recurrent pouchitis has substantiated these results: remission was
seen in 85% of patients treated with VSL#3 at 6 g/day (1800 billion bacteria/
day) vs 6% in the placebo group after 1 year of treatment”>.

In addition, we found that continuous administration of VSL#3 resulted in
a significant increase in IL-10 tissue levels, a significant decrease in tissue levels
of the proinflammatory cytokines tumour necrosis factor alpha, IL-1 and
interferon gamma, and a decrease in matrix metalloproteinase activity’®. This
may aid understanding of the mechanisms of action by which VSL#3
maintains remission in pouchitis. In contrast, Lactobacillus GG was ineffective
in prﬁventing relapse in patients with chronic pouchitis in a placebo-controlled
trial”’.

We have also carried out a double-blind, placebo-controlled trial to evaluate
the efficacy of VSL#3 in the prevention of pouchitis onset in patients,
following ileal-anal anastomosis for UC. Forty patients were randomized to
receive VSL#£3 at 3 g per day (900 billion bacteria/day) or an identical placebo
for 12 months, within 1 week of ileostomy closure. Patients were assessed
clinically, endoscopically and histologically at 1, 3, 6, 9 and 12 months,
according to the PDAI’®. Patients treated with VSL#3 had a significantly
lower incidence of acute pouchitis compared with those treated with placebo
during the first year of ileostomy closure (10% vs 40%; p <0.05). Moreover, the
IBD Questionnaire score was significantly improved in the group treated with
VSL#3, and the median stool frequency in patients not developing pouchitis,
was significantly less in the VSL#3 group compared with the placebo group’®.
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CONCLUSIONS

There is strong evidence that enteric commensal bacteria are involved in the
pathogenesis of IBD. Therefore, it is sensible to propose that modification of
the gut bacterial flora by antibiotics and probiotics may be effective in treating
UC, CD and pouchitis.

Antibiotics are a well-established, efficacious treatment option for various
manifestations of IBD. They have an essential role in treating the septic
complications of CD, including intra-abdominal and perianal abscesses and
perianal fistulas, although their use as primary therapy in CD is poorly
documented. There is good evidence that ciprofloxacin, metronidazole or their
combination are effective in Crohn’s colitis and ileocolitis, though not in
isolated ileal disease, and large controlled trials are needed to define optimal
antibiotic regimens. In addition, their use in UC is not supported by the
available studies and large trials with broad-spectrum agents are required.
Although proper controlled trials have not yet been conducted, the use of
antibiotics in pouchitis is largely justified.

Probiotics provide an attractive alternative to antibiotics in the treatment of
IBD as trials to date have shown them to be safe and without side-effects.
Promising results have been obtained from studies using probiotics, in both the
prevention of relapse and the treatment of mild to moderate attacks of UC.
Studies using probiotics in the treatment of CD are less clear, due to conflicting
and limited data. There is also considerable evidence supporting the efficacy of
the highly concentrated cocktail of probiotics, VSL#3, in the prevention of
pouchitis onset and relapse.

Studies have highlighted the importance of selecting a well-characterized
probiotic preparation for treatment. Viability and survival of bacteria in many
available preparations are as yet unproven. It should be remembered that the
beneficial effect of one probiotic preparation does not imply efficacy of other
preparations containing different bacterial strains, because each individual
probiotic strain has unique biological properties.

There is a need to improve our understanding of the composition of the
enteric flora and the relationship between intestinal physiology and the luminal
ecosystem. Only then can we truly optimize the bacteria-modifying treatments
now available, in our quest to effectively treat IBD.
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18
Features of drugs used in
inflammatory bowel disease

A. GANGL

ALTERNATIVE MEDICATIONS

Alternative medications are not well defined. In general this term denotes
medications used in complementary and alternative medicine (CAM).
Although great progress has been made in the development and use of
effective drugs for inflammatory bowel diseases (IBD), about 30-50% of
patients with IBD in Europe and North America are using unconventional
therapies. Such therapies are mostly used complementary to conventional
drugs and frequently patients do not inform their treating physicians about
the use of CAM. Mostly used are homeopathy and herbal medicines, making
up about 50% of CAM in IBD. Several studies suggest that long-lasting use of
drugs (for instance cortisone) with limited beneficial effects, serious side-effects
of conventional therapies and poor quality of the relationship between the
patient and his treating physician determine the use of CAM. Despite its
widespread use the evaluation of the efficacy of CAM in IBD is difficult for
many reasons, including chronicity and heterogeneity of IBD, different
unpredictable and highly variable courses of the disease as well as weak
definitions for treatment indications and for therapeutic endpoints (review in
refs 1 and 2; viewpoint in ref. 3).

HOMEOPATHY IN IBD

Homeopathy, established in about 1810 by Christian Friedrich Samuel
Hahnemann in Saxony, now part of Germany, has not so far been studied
specifically in IBD. A literature search in May 2007 (Pubmed, Google, Medline
search) revealed no clinical study assessing homeopathic preparations and their
efficacy in IBD. However, a recent meta-analysis, comparing placebo-
controlled trials of homeopathy and allopathy including 110 homeopathy
trials and 110 matched conventional-medicine trials, led the authors to
conclude that the clinical effects of homeopathy are placebo effects*. There is
no reason to assume that homeopathy should work better in patients with IBD.
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Table 1 Herbal drugs tested in IBD

Plantago ovata seeds

Boswellia serrata gum resin and extracts
Aloe vera gel

Wheat grass juice

Germinated barley foodstuff

Sophora flavescens enemas

Curcuma longa

HERBAL DRUGS TESTED IN IBD

Contrary to homeopathy several herbal drugs used in CAM have been tested
prospectively in IBD (Table 1).

Plantago ovata

Plantago ovata belongs to the plant family Plantaginaceae; it is an annual plant,
originally derived from India, Iran and Pakistan, and distributed worldwide. It
is also known as Indian wheat, and the seeds of this plant are named Ispaghula
seeds. P. ovata seed is degraded by colonic bacteria to short-chain fatty acids,
including butyrate and acetate. Various species of P. ovata flowers and roots
have long been used in Chinese and Ayurvedic medicine, as well as in Western
herbal medicine.

Fernandez-Banares et al. conducted an open-label, randomized, controlled
trial of P. ovata seeds as compared with mesalamine in maintaining remission
in ulcerative colitis®. The aim was to assess efficacy and safety of P. ovata seeds
over a period of 12 months, assuming that colonic fermentation of P. ovata
yields butyrate which could indeed be demonstrated in faecal samples of seven
patients under study. A total of 105 patients with ulcerative colitis in remission
for more than 3 months were recruited at 11 medical centres in Spain and
randomized into three groups.

Three patients dropped out and the final analysis could be done on 35
patients, who received twice-daily 10 g P. ovata seeds only, 37 patients who
received three times daily 500 g of mesalamine and 30 patients receiving 20 g P.
ovata plus 1.5 g mesalamine per day. Upon completion of the study the
remission curves by intention-to-treat analysis for the three groups showed no
differences in the probability of maintained remission over 1 year.

As the authors state, the hypothesis of this study was to show that dietary
fibre was better than mesalamine. The results, however, failed to show a
difference between therapies. Although these results suggest that P. ovata
seeds might be as effective as mesalamine in preventing a relapse of the
disease over a 12-month period, the authors themselves claim that, to test the
equivalence hypothesis between the two therapies, a larger sample with a
sample size of 217 patients per study arm would have been required’.
Nevertheless this is the first study to show that P. ovata seeds may be effective
in maintaining remission in ulcerative colitis.
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Boswellia serrata

Boswellia serrata also has a long-standing tradition in Ayurveda, where it is
believed that incense acts by harmonizing in the human energy circuit. Incense
is the oleogum resin produced in the bark of B. serrata and other Boswellia tree
species. All ancient civilizations used incense, and francincense was one of the
precious gifts of the three Magi, besides gold and myrrh. More than 200
different compounds were identified in the oleogum resin and some boswellic
acids are 6probably responsible for anti-inflammatory effects of B. serrata
medicines’. Boswellic acids inhibit the activity of 5-lipoxygenase and thus
interfere with leukotriene biosynthesis’. As the most potent anti-inflammatory
component of the gum resin of B. serrata a semi-synthetic form of acetyl-11-
keto-beta-boswellic acid (SAKBA) was shown to confer protection in
experimental murine colitis induced by dextran sodium sulphate®.

Gerhardt et al.” performed the so far only randomized, double-blind, verum-
controlled parallel group comparison for 8 weeks to compare efficacy and
safety of the B. serrata extract H15 with mesalazine for the treatment of active
Crohn’s disease. A total of 102 patients with a Crohn’s disease activity index
between 450 and 150 were randomized and finally 83 patients could be treated
and evaluated per protocol. The verum group of 44 patients was treated with
three times three tablets of Boswellia extract H15 with a daily total dose of 3.6 g
for 8 weeks. A control group of 39 patients was treated with three times daily
three tablets mesalazine 0.5 g, amounting to a total daily dose of 4.5 g. The
Crohn’s disease activity index between the status of enrolment and end of
therapy after treatment with H15 was reduced by 90, and after therapy with
mesalazine by 53 scores in the mean. In the authors’ conclusion the study
confirms that therapy with B. serrata extract H15 is not inferior to mesalazine,
and in a separate benefit/risk evaluation even superior to mesalazine’. The
German IBD Competence Net has recently started a prospective controlled
trial to evaluate a B. serrata preparation in the maintenance treatment of
patients with Crohn’s disease in remission. The study intends to enrol 266
patients for a treatment period of 52 weeks with 3-month follow up (Holtmeier,
Frankfurt, oral communication at the 18th Interdisciplinary Symposium
Chronic Inflammatory Bowel Diseases, 13 April, 2007, Wiesbaden).

Aloe vera

Aloe vera belongs to the plant family Asphodelaceae, is native to the Canary
Islands, and has a long history of cultivation throughout the drier tropical and
subtropical regions of the world. The plant is stemless, grows to about 100 cm
tall, with lanceolate thick and fleshy leaves, containing a yellowish sap with
bitter taste and a watery gel which is alleged to be useful as a conservative for
fresh fruit. Aloe gel has been used for several thousand years by Indian, Chinese
and European ancient cultures in various traditional forms of medicine. A. vera
gel, the mucilaginous aqueous extract of the leaf pulp of A. barbadensis Miller,
has been promoted for the treatment of inflammatory diseases of skin and of
the digestive tract. Only recently 4. vera gel has been studied for the treatment
of mild to moderately active ulcerative colitis'®.

178



FEATURES OF DRUGS USED IN IBD

Between March 1999 and July 2003, 49 patients with active ulcerative colitis
were enrolled in a randomized, double-blind, placebo-controlled trial at
hospitals in London and in Oxford, Great Britain. Three patients were lost
immediately from further review and two patients did not fulfill inclusion
criteria, thus five patients were excluded. From 44 evaluable patients 30 were
given 100 ml A. vera gel twice daily for 4 weeks and 14 patients received
placebo.

After 4 weeks of treatment 24 patients having received 4. vera and 11
patients having received placebo could be evaluated, and 30% in the A4. vera
group were in clinical remission whereas only 7% reached clinical remission in
the placebo group. Sigmoidoscopic scores, however, were not different between
the groups, and adverse events were only minor and were similar in both
groups. The authors concluded that their results are encouraging although not
conclusive. They emphasize that any possible clinical benefits suggested by this
trial are modest'’. These results, however, indicate the need for further, larger
controlled trials of A4. vera gel, not only in moderately active ulcerative colitis
but also in the maintenance of remission in ulcerative colitis and in Crohn’s
disease.

The anti-inflammatory effects of A. vera gel were further investigated by
Langmead et al. in human colorectal mucosa in vitro'!. A. vera gel exerted a
dose-dependent inhibitory effect on reactive oxygen metabolite production and
inhibited the production of prostaglandin E2, thus supporting the proposal
that A. vera gel may have a therapeutic effect in IBD'!.

Wheat grass juice

Wheat grass juice is an extract from mature sprouts of wheat seeds (Triticum
aestivum), which is believed to possess therapeutic qualities when it is
consumed immediately after extraction on an empty stomach. Ben-Arie et al.
report that this kind of treatment was brought to their attention by several
patients with ulcerative colitis in Israel, who regularly used such an extract and
experienced clinical improvement'?. Based on these reports Ben-Arie et al.
designed and performed a randomized, double-blind, placebo-controlled trial
to examine the effects of wheat grass juice in the treatment of active distal
ulcerative colitis'?.

Out of a group of more than 600 telephone-contacted patients about one-
third reported a clinical history suggestive of IBD, but finally only 24 patients
with active ulcerative colitis fulfilled all inclusive criteria and entered the trial.
Following baseline clinical and endoscopic assessment patients were
randomized into a group of 12 who received wheat grass juice and a group of
12 patients who received a placebo juice. Wheat grass juice was especially
produced from organically grown wheat seeds using the wheat grass harvested
at a height of 20 cm. The dose of wheat grass and of placebo juice was gradually
increased from 20 ml on the first day to 100 ml by the fifth day, and continued
at this dose daily for 1 month. Within 3 days following the termination of
treatment sigmoidoscopies were repeated on each participant. A disease
activity index created by combining stool frequency, rectal bleeding,
sigmoidoscopic score and physician’s assessment of disease activity was
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documented, and statistical analyses were performed. The disease activity
index improved in 10 wheat grass juice patients versus in only five placebo
patients, and rectal bleeding improved in nine wheat grass juice patients versus
seven placebo patients. Furthermore several clinical symptoms tended to
improve. The authors concluded that wheat grass juice is safe and may prove
to be beneficial. They also realize, critically, that they may have investigated a
very small superselected group of patients, and that much more work needs to
be done in order to prove that wheat grass juice indeed possesses anti-
inflammatory properties, and to establish the active components'?.

Germinated barley foodstuff

Germinated barley foodstuff (GBF) is obtained by milling and sieving the
residual brewer’s spent grain and contains glutamine-rich protein and
hemicellulose rich dietary fibre'®. It has recently been used by a group of
Japanese researchers as prebiotic treatment of ex4perimenta1 colitis in
comparison with probiotic or antibiotic treatment'*. Encouraged by the
finding of a significant reduction of colonic inflammation in a dextran sodium
sulphate colitis model in rats, and based on the finding that in this model GBF
increased the luminal butyrate concentration in the caecum'®, a clinical
investigation of the efficacy of GBF as a maintenance therapy in patients with
ulcerative colitis while in remission was performed'® in Japan. In this trial 59
patients with ulcerative colitis in remission were randomized to receive either
conventional treatment with 5-aminosalicylic acid (5-ASA) and/or steroids or
conventional treatment plus daily 20 g of GBF for 12 months. The response to
treatment was assessed by monitoring the Rachmilewitz clinical activity index
and an endoscopic score at 3, 6 and 12 months. After 3 months a significant
decrease in steroid dose was observed in both groups compared with entry
levels; the dose of steroid in the GBF group was significantly lower compared
with the control group. But most importantly the cumulated recurrence rate in
the GBF group was significantly lower than in the control group'®.

The authors reported no side-effects related to GBF and concluded that GBF
appears to be effective and safe as a maintenance therapy in patients with
ulcerative colitis'®. As this study was a non-randomized, open-label trial the
results must be considered with caution, and the authors realize the need for
double-blind and well-controlled clinical trials with long-term follow-up to
fully elxgaluate the clinical efficacy of GBF in preventing relapse of ulcerative
colitis™".

Sophora flavescens enemas

Sophora flavescens belongs to the family of Leguminosae and grows as
evergreen shrub in Asia. It is an important medicinal herb in China, where
roots and flowers are used for a wide variety of indications including ulcerative
colitis. In 1994 Chen et al. reported on a clinical study in treating intractable
ulcerative colitis with traditional Chinese medicine'®, in which the Chinese
phytopharmacon Jian Pi Ling tablets, together with retention enemas of radix
sophorae flavescentis and flos sophora decoction per night, was applied. This
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article is written in Chinese and unfortunately only a translation of the abstract
in English is available'®. In this clinical double-blind study 153 patients with
intractable ulcerative colitis were treated with traditional Chinese medicine in
comparison with salicylazosulphapyridine (SASP) and retention enema of
dexamethasone. Patients were randomized into three treatment groups: Group
1 was treated with Jian Pi Ling tablets with retention enema of radix sophorae
flavescentis and flos sophora decoction per night, Group 2 was treated with
SASP and rentention enema of dexamethasone, and Group 3 with placebo with
rentention enema as in Group 1.

After 90 days fibre endoscopy, and checks for pathological and
immunological parameters were performed, and a group comparison was also
performed. The results are reported as curative rates in Groups 1, 2 and 3 with
53%, 28% and 19%, respectively. Furthermore a total effective rate is reported
for Group 1 with 86%, Group 2 with 60% and Group 3 with 45%. In Group 1 B
lymphocytes decreased markedly. The authors conclude that Group 1 (Jian Pi
Ling tablets with retention enema of radix sophorae flavescentis and flos
sophorae decoction per night) seems to be the best therapeutic programme.
Unfortunately no details for randomization, content of Jian Pi Ling tablets,
quality of sophora flavescentis preparations nor detailed laboratory data and
definition of intractable ulcerative colitis, curative rates and total effective rates
are given in the abstract. Therefore the true therapeutic effect cannot be judged
reliably. The Guidelines of the German Society of Gastroenterology (DDG)
and the German Morbus Crohn/Colitis Ulcerosa Vereinigung (DCCYV)
recommend that Jian Pi Ling tablets should not be used outside traditional
Chinese medicine, as in Europe little experience is available'’.

Curcuma longa

Curcuma longa is a member of the Zingiberaceae (ginger) family, a perennial
herb commonly named turmeric. C. longa grows to a height of about 1 m and is
cultivated extensively in Asia, India, China and other countries with a tropical
climate.

Dried C. longa is the source of the spice turmeric, the ingredient that gives
curry powder its characteristic yellow colour. The rhizome is the portion of the
plant used medicinally. Turmeric has a long tradition of use in the Chinese and
Ayurvedic systems of medicine, particularly as anti-inflammatory agent'®.
Recently it was shown that curcumin, a component of turmeric, is able to
attenuate colitis in the dinitrobenzene sulphonic acid (DNB)-induced murine
model of colitis'®.

Based on this observation Holt et al. administered a pure curcumin
preparation in an open-label study to five patients with ulcerative proctitis,
and five with Crohn’s disease. Within 12 weeks of treatment nine of 10 patients
improved clinically, had lowered Crohn’s disease activity index scores and
sedimentation rates. Based on this encouraging pilot study the authors
postulated the need for double-blind, placebo-controlled, follow-up studies.
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Table 2 Other CAM modalities tested in IBD

Bovine colostrum enema

Seal oil via nasuduodenal feeding tube
Acupoint catgut embedding
Acupuncture and moxibustion

Non-herbal CAM treatments tested in IBD

In addition to herbal therapies a variety of other CAM modalities have been
tested for efficacy in IBD (Table 2).

Bovine colostrum enema

Colostrum is the first diet of mammalian neonates and is rich in
immunoglobulins, antimicrobial peptides, growth factors and valuable
nutritional components. Recently colostrum enemas have been suggested for
the treatment of inflammatory bowel diseases”! and Khan et al. have reported a
pilot study utilizing bovine colostrum enemas in a small group of 14 patients
with distal ulcerative colitis>>. Fourteen patients with distal colitis of mild to
moderate disease activity were randomized to receive either twice-daily
colostrum enemas (100 ml of 10% solution) or placebo (albumin solution) for
4 weeks. Both groups also received a daily dose of 1.6 g mesalazine or, if
already taking it, had a dose increment of 1.6 g per day. Disease activity was
documented at 0, 2 and 4 weeks and all patients underwent fibreoptic colonic
examination on the initial visit and a rigid sigmoidoscopy with biopsies at
subsequent visits. After 4 weeks the eight patients in the colostrum group
showed a reduction in symptom score while the six patients in the placebo
group experienced no improvement. The histological score improved in five of
eight patients in the colostrum group but in only two of six patients in the
placebo group. The authors conclude that bovine colostrum enema showed
potential as a novel therapy for left-sided colitis with additional benefits over
using mesalazine alone®. Further clinical trials of the use of colostrum enemas
for the treatment of active colitis are awaited with interest.

Seal oil

A recent pilot study by the National Institute of Nutrition and Seafood
Research, Bergen, Norway, tested the effect of n-3-rich seal oil in comparison
with n-6-fatty acid rich soy oil on joint pain in IBD. Nineteen patients with IBD
and joint pain as extraintestinal manifestation of IBD (nine patients with
Crohn’s disease and 10 patients with ulcerative colitis) were treated through a
nasoduodenal feeding tube with three-times daily 10 ml seal oil or 10 ml soy oil
for 10 days. At the end of the 10-day treatment period the authors reported a
significant reduction in the duration of morning stiffness, number of tender
joints, intensity of pain and the doctor’s scoring of rheumatic disease activity in
patients receiving seal oil*>. Furthermore, over a 6-month post-treatment
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observation period these beneficial effects of seal oil administration were
maintained, whereas soy oil tended to aggravate the condition. Surprisingly
this short-time administration of seal oil reduced in IBD patients the initially
elevated ratios of n-6 to n-3 fatty acids and arachidonic acid to
eicosapentaenoic acid, both in serum??® and in rectal mucosa®, to the level in
controls. These observations warrant further investigations.

Acupoint catgut embedding

A Chinese group of authors recently reported clinical observations on acupoint
catgut embedding therapy for treatment of ulcerative colitis compared with
oral administration of salicylazosulphapyridine, 4-6 g per day. The article is
written in Chinese and only a short English abstract is available®.

A total of 116 patients with ulcerative colitis were randomly divided into a
treatment group of 56 patients, who were treated with catgut embedding at
several traditional acupoints and a control group treated with oral
administration of 4-6 g of salicylazosulphapyridine per day. The authors
report an improvement of clinical symptoms and of endoscopy findings at 4
and 6-8 weeks after treatment in both groups, concluding with the statement
that acupoint catgut embedding has a better therapeutic effect on ulcerative
colitis with less adverse reactions®>. As this report neither states the severity of
the disease at the onset of the trial nor gives any detailed information on
clinical symptom scoring, endoscopy scoring or other clinical or biochemical
parameters, nor any evidence on statistical calculations, the validity of these
observations cannot be judged.

Acupuncture and moxibustion

Acupuncture and moxibustion are established treatment modalities in
traditional Chinese medicine. Recently a group of Chinese researchers in
Shanghai®® reported a detailed investigation on the mechanisms of
acupuncture and moxibustion treatment for ulcerative colitis in a locally
devised animal model involving SD rats. In this rat model for ulcerative colitis
effects of acupuncture and moxibustion on gene expression of cytokines were
investigated, and some data suggested that acupuncture and moxibustion can
greatly inhibit the expression of interleukins IL-1p and IL-6 mRNA in this
colitis model?®. Moxibustion cones contained mugwort, which is botanically
Artemisia vulgaris, in Europe also known as St John’s Plant (Cingulum Sancti
Johannis).

In Germany the Research Group for Alternative Medicine at F.A. University
of Erlangen-Nuremberg established two prospective randomized controlled
trials to evaluate the effect of acupuncture and moxibustion in the treatment
of active Crohn’s disease®’ and in the treatment of ulcerative colitis®®.

A total of 51 patients with mild to moderately active Crohn’s disease were
treated in a single centre for complementary medicine by three trained
acupuncturists and randomly assigned to receive either traditional
acupuncture (TCM group, n = 27) or control treatment at non-acupuncture
points (control group, n = 24). Patients were treated in 10 sessions over a period
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of 4 weeks and followed up for 12 weeks. Outcome measures were the change in
Crohn’s disease activity index, in quality of life and general well-being, and in
serum markers of inflammation. In the TCM group the CDAI decreased by 56
points as compared with a mean decrease of 46 points in the control group. In
both groups these changes were associated with improvements in general well-
being and quality of life. With regard to general well-being, traditional
acupuncture was superior to control treatment. The authors conclude that,
apart from a marked placebo effect, traditional acupuncture offers an
additional therapeutic benefit in patients with mild to moderately active
Crohn’s disease?’.

Joos et al. designed and performed another prospective randomized,
controlled, clinical trial involving 29 patients with mild to moderately active
ulcerative colitis to investigate the efficacy of acupuncture and moxibustion in
the treatment of active ulcerative colitis?®; 15 patients were randomized to the
verum group, treated in 10 sessions over a period of 5 weeks by traditional
acupuncture and moxibustion, 14 patients served as control group, treated with
sham acupuncture in the same schedule. Outcome parameters were changes in
colitis activity index, quality of life, well-being and several markers of
inflammation. The authors describe decreases in colitis activity index scores in
both groups, significant improvements in general well-being and quality of life;
however, they showed no differences between treatment and control groups. In
their conclusion the authors state that both traditional and sham acupuncture
seem to offer some therapeutic benefit in patients with mild to moderately
active ulcerative colitis®®,

SUMMARY AND CONCLUSIONS

Complementary and alternative medications (CAM) obviously are frequently
used by patients with IBD. Despite its widespread use homeopathy so far has
not been tested and evaluated in IBD. A recent meta-analysis comparing
placebo-controlled trials of homeopathy and allopathy concluded that the
clinical effects of homeopathy are placebo effects*. In Great Britain, where
alternative therapies are now a degree subject (Bachelor of Science, BSc) at
some British universities, the debate rages over whether homeopathy should be
given scientific status in the British education system, as many scientists and
advocates of evidence-based medicine feel that homeopathy is unscientific®.

By contrast, an increasing number of herbal drugs have been tested both in
ulcerative colitis and in Crohn’s disease. Most of the studies with herbal and
other complementary and alternative therapies have enrolled small numbers of
patients and confirmatory studies by a different group of authors are lacking.

Presently P. ovata seeds may be considered as effective in maintaining
remission in ulcerative colitis, B. serrata extract H15 may have a positive
effect to induce remission of mild Crohn’ disease, within 8 weeks. Jian Pi Ling
tablets have been reported to be effective in ‘intractable ulcerative colitis’'®.
Confirmatory studies are lacking, however, and there is little experience with
Jian Pi Ling tablets in Western medicine. German guidelines advise that Jian Pi
Ling tablets should not be used outside traditional Chinese medicine'”.
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Studies with A4. vera gel, wheat grass juice, germinated barley foodstuff,
curcumine, colostrum enemas, seal oil, acupuncture and acupuncture with
moxibustion presently cannot yet be considered as established effective
treatments of IBD. Published preliminary results in the study author’s
conclusions look promising, and warrant further investigations. Time and
future trials will show whether some of these CAM can establish themselves
as evidence-based in well-defined clinical conditions of patients with IBD, as
happened with probiotics'”.

Since CAM treatments compete with EBM treatments, and the development
of new effective drugs is expensive and strictly regulated, the same regulations
should be mandatory also for CAM treatments, especially with respect to
purity, admixture of potentially harmful impurities, toxicity and stability of
herbal drugs. Although CAM treatments in general are considered safe by their
users, adverse reactions, especially with herbal medicines, have been reported.
Drug compatibility with conventional medicines and potentially harmful drug
interactions should therefore be followed with care.
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Mild-to-moderate left-sided
ulcerative colitis and proctitis

G. J. MANTZARIS

INTRODUCTION AND DEFINITIONS

Ulcerative colitis (UC) is a chronic disease characterized by varying degrees of
inflammation of the colonic mucosa. The discase almost always affects the
rectum, but variably extends proximally to involve other parts of or the entire
colon and in some cases the far distal part of the terminal ileum.

Based on the extent of colonic involvement the Montreal classification has
recently defined three subgroups of UC: ulcerative proctitis (UP), when the
disease is limited to the rectum; left-sided colitis (LS-UC), when the disease
extends up to but distal to the splenic flexure; and extensive colitis, when the
disease extends proximally to the splenic flexure'. Previously, the terms LS-UC
and distal colitis were used to define disease extending proximal to the sigmoid
colon but distal to the splenic flexure or disease confined to the rectosigmoid
area, respectively”. It is unlikely that different factors determine the extent of
colitis, and the area of colonic involvement is not stable over time since
extension but also regression and skip lesions have been described?.
Furthermore, although most clinicians are inclined to use endoscopic
criteria®, there is no consensus as to whether the proximal area of colonic
involvement should be defined by endoscopic or histological criteria®?.
However, defining the extent of disease in general, and during a given flare in
particular, has several important therapeutic implications, albeit the ability of
rectally administered therapy (enemas, foams, gels, or suppositories) to reach
the proximal end of colonic inflammation.

In this chapter therapeutic strategies for the induction of remission, as well
as for remission maintenance, of patients with active mild-to-moderate LC-UC
and UP will be reviewed.

INDUCTION OF REMISSION

There are several strategies to treat patients with active mild-to-moderate
attacks of LS-UC and UP, such as topical therapies with preparations of
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aminosalicylates or corticosteroids, oral formulations of aminosalicylates or
corticosteroids, or a combination of the two>®’. The decision depends on
various patient- and disease-related parameters, such as patient preferences
and compliance with treatment, disease extent, disease behaviour, latest
treatment regimen employed for inducing remission, local availability of drug
preparations, cost of treatment, etc.

Topical therapy
General rules of treatment

Corticosteroids and aminosalicylates have been used for the treatment of LS-
UC and UP. Corticosteroids were the first agents to be used, almost 60 years
ago® !, Various aminosalicylate formulations (foam, gel, or liquid enemas, and
suppositories) have also been commercially available for the treatment of LS-
UC and UP. Hydrocortisone, prednisone, prednisolone, betamethasone,
beclometasone, but also locally acting corticosteroids with low systemic
availability have also been formulated for rectal administration. However, the
availability of these formulations varies between countries.

Corticosteroid and aminosalicylate preparations for topical therapy differ in
chemical properties, dose of active drug, retention time by the inflamed
mucosa, and area of colonic distribution after rectal administration. Topical
treatment should be directed according to the extent of disease and the patient’s
preferences. Thus, suppositories should be used for the treatment of UP and
distal sigmoiditis because they may spread up to the distal sigmoid colon, as
confirmed by scientigraphic studies'*'. In contrast, gels, foams, and especially
high-volume liquid enemas may spread more proximally and are suitable for
the treatment of proximal sigmoiditis and LS-UC'*. Although higher-volume
liquid enemas may achieve a more proximal distribution reaching the splenic
flexure they are more difficult to tolerate; in contrast, gel enemas and especially
foam enemas are more comfortable, easier to retain, and probably coat more
homogeneously the area of inflamed mucosa, and this may be true especially
for rectal preparations of aminosalicylates'>'®. Studies have shown that,
although equally effective, patients prefer mesalazine gel to mesalazine foam,
and the latter over mesalazine enemas for the treatment of active LS-UC'> 17,
Furthermore, mesalazine suppositories are preferred over hydrocortisone
foams for the treatment of active proctitis'®.

Rectally administered corticosteroids

Controlled trials and a meta-analysis have demonstrated that rectally
administered foam/liquid enemas of hydrocortisone, betamethasone, and
prednisolone are superior to placebo in achieving clinical, endoscopic, and
histological response and remission in patients with acute LS-UC and UP®"
10-19 patients treated with corticosteroids were four or five times more likely to
achieve symptomatic and endoscopic improvement compared with those
treated with placebo'®.
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The comparative effect of various preparations of corticosteroids for topical
therapy has also been studied. In a 4-week controlled trial, Campieri et al.
randomized 157 patients with ulcerative proctosigmoiditis to 3 mg/60 ml
beclometasone dipropionate enemas or 30 mg/60 ml prednisolone sodium
phosphate enemas. At the end of the trial there were no significant differences
in the overall clinical and endoscopic remission rates between the two
treatment regimens (29% vs 25%, respectively)®’. Similar results were
obtained in the study of Ruddell et al., who compared the efficacy of
hydrocortisone enemas and rectal hydrocortisone foam in the treatment of
relapses of ulcerative proctosigmoiditis®'.

Unwanted systemic effects of classical steroids prompted the development of
glucocorticoids with potent local activity and low systemic bioavailability for
the treatment of inflammatory bowel disease, but only budesonide has been
marketed in formulations for rectal (liquid and foam enema) and oral
[controlled ileal release (Entocort™) or pH-modified release (Budenofalk™)]
treatment. Budesonide is rapidly absorbed by the inflamed colonic mucosa but
undergoes rapid extensive first-pass metabolism in the liver, resulting in very
few systemic corticosteroid effects. The levels of cortisol did not change, and
suppression of ACTH was not detected after 46 weeks treatment with 2 mg/
day budesonide liquid or foam enemas®>?. In a series of randomized
controlled trials budesonide was more effective than placebo in inducing
remission of active LS-UC and UP??. In a controlled trial Danielsson et al.
randomized 41 patients with active ulcerative proctosigmoiditis to a 4-week
treatment with budesonide liquid enemas (2 mg/100 ml) or placebo. Patients
not responding after 2 weeks of treatment were switched to open budesonide
treatment. After 4 weeks significantly more patients had achieved
sigmoidoscopic and histological improvement on budesonide (p<0.01) than
on placebo. In addition, significantly more patients in the placebo arm switched
over to open budesonide treatment (p <0.001)**. In a large multicentre, double-
blind, randomized, controlled North American study, 233 patients were
randomized to a 6-week treatment with three different doses of budesonide
enema (0.5, 2.0, or 8.0 mg/100 ml) or placebo. The lowest effective dose of
budesonide was 2.0 mg/100 ml, and this achieved significantly higher clinical
(21% vs 4%, p<0.05), endoscopic and histological remission scores compared
with placebo without affecting the ACTH-stimulated cortisol response” . More
recently, Lindgren et al. randomized 149 patients with active distal colitis to
budesonide enemas (2 mg/ 100 ml) twice daily or placebo enema in the morning
and budesonide enema in the evening®®. Patients were followed for 8 weeks or
until full remission of disease. Subsequently, patients in remission were
randomized to either budesonide enema or placebo enema twice weekly for 24
weeks or until relapse. There were no significant differences with either doses at
4 and 8 weeks (33% vs 41%, and 51% vs 54%, for once-daily or twice-daily
enemas, respectively), but the twice-daily dose led to increased frequency of
impaired adrenal function. In contrast, twice-weekly budesonide enemas were
insufficient to maintain remission of disease. Budesonide foam (2 mg/50 ml)
was as effective as enemas in the treatment of active ulcerative proctitis or
proctosigmoiditis; foam was preferred by most patients?’.
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Studies comparing 2-8 weeks treatment with 2 mg or 4 mg/100 ml
budesonide foam or liquid enemas with various formulations of classical
corticosteroids (hydrocortisone acetate foam, prednisolone enemas, or
beclometasone dipropionate enemas) have shown that the former are equally
effective to classical corticosteroids in inducing clinical, endoscopic and
histological remission and improving quality of life of patients with UP and
proctosigmoiditis, but budesonide enemas produced less endogenous cortisol
suppression®>?®3*. This has also been confirmed by meta-analysis data'®.
Based on this evidence budesonide may substitute for classical corticosteroids
in the treatment of LS-UC. However, one should keep in mind that the majority
of the aforementioned studies have included patients with UC extending up to
the descending colon (‘distal’ UC) rather than to the splenic flexure. Therefore,
these data should be interpreted with caution when treating patients with true
LS-UC.

Rectally administered aminosalicylates

The available evidence based on results of randomized controlled trials and
meta-analyses data has confirmed that rectally administered aminosalicylates
at dose ranges of 1-4 g/day are superior to placebo and rectally administered
corticosteroid formulations in the induction of clinical, endoscopic, and
histological remission of LS-UC and UP*%7:3544 The effect of topical
aminosalicylates in LS-UC appears to be time- but not dose-dependent, and
they act more quickly than oral mesalazine. Patients tolerate easier gel enemas
or foam enemas than liquid enemas of mesalazine, and prefer mesalazine
suppositories to steroid suppositories for the treatment of UP!>~18:43:46,

In the most recent meta-analysis. by Cohen et al., 67 studies for active LS-
UC were identified (17 placebo-controlled with 10 of them passing quality
assessment)*?. Mesalazine enemas achieved remission in a duration but not
dose response. For all studies assessed the remission rates were higher than
corticosteroid enemas, and clinical improvement rates were superior to oral
therapies. For active UP, 18 studies were identified, nine placebo-controlled
with three passing quality assessment. Again, mesalazine suppositories
achieved clinical improvement and remission in a duration but also dose
response, with higher rates of remission than topical corticosteroids. In the
meta-analyses of Marshal and Irvine'>*'*** the pooled odds ratio for clinical,
endoscopic and histological response or remission of LS-UC treated with rectal
mesalazine versus placebo was 7.71, 6.55, and 6.91, respectively. Furthermore,
rectal mesalazine was significantly better than rectally administered classical
corticosteroids for inducing symptomatic, endoscopic, and histological
remission with a pooled odds ratio of 2.42 (95% CI 1.72-3.41), 1.89 (1.29—
2.76), and 2.03 (1.28-3.20), respectively. The adverse event profile was minor,
and a cost analysis showed mesalazine enemas to be less expensive than rectal
corticosteroids.

Mesalazine enemas appear to be more effective or at least equally effective,
compared with budesonide enemas in inducing remission of LS-UC and UP. In
the multicentre single-blind group comparative 4-week trial by Leman et al.*’
97 patients with active distal UC and UP were randomized to budesonide
enema (2 mg/ 100 ml) or 5-aminosalicylic acid (5-ASA) enema (mesalazine 1 g/
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100 ml). Budesonide and 5-ASA enemas led to a significant improvement in
symptom, endoscopy and histopathology scores, although differences between
the two groups were insignificant. However, the clinical remission rate at 4
weeks was significantly higher for 5-ASA enema than for budesonide enema
(60% vs 38%, respectively, p = 0.03). The adverse event profile was similar. In
the open 4-week study by Rufle et al.>? patients with LS-UC or
proctosigmoiditis were randomized to budesonide foam (1 mg/50 ml) twice
daily or mesalazine enemas (4 g/60 ml) once daily*®. Clinical, endoscopic and
histological improvements were not significantly different between the two
groups (67% and 71% for budesonide and mesalazine enemas, respectively).
Similar results were obtained when mesalazine enemas were compared to
beclometasone dipropionate enemas*->°. In the study by Mulder et al. 2 g/
day mesalazine enemas were compared to 3 mg/day beclometasone
dipropionate enemas or the combination of both topical treatments in patients
with active UP. The combination treatment was superior to either
monotherapy, but there were no significant differences between mesalazine
and beclometasone enemas®. In an Italian study comparing 1 g/day 5-ASA to
3 mg/day beclometasone dipropionate enemas in an open, 6-week trial in
patients with active ulcerative proctosigmoiditis, both treatments resulted in a
significant decrease in disease activity scores but there were no significant
differences in efficacy or safety between the topical therapies>’.

Oral therapy

Oral sulphasalazine and aminosalicylates

Sulphasalazine was the first oral drug to be used in the treatment of UC.
Sulphasalazine is a pro-drug consisting of one moiety of 5-ASA bound to
sulphapyridine, an antibiotic, via an azo-bond. Bacterial reductases break the
azo-bond and 5-ASA is released in the colon. Sulphapyridine may also exert
beneficial effects in patients with UC but it is also responsible for most of the
adverse events attributed to sulphasalazine; this renders approximately 10—15%
of patients intolerant of sulphasalazine. This has prompted the production of
newer 5-ASA preparations with a much better safety and tolerance profile than
sulphasalazine. 5-ASA preparations release the active 5-ASA moiety in the
colon after cleavage of an azo-bond linking either two moieties of 5-ASA
(olsalazine) or 5-ASA to a carrier molecule (balsalazide); alternatively, 5-ASA
is released in the small intestine in a pH-dependent (mesalazine) or sustained-
release manner and the active moiety is delivered in the colon. Finally, mixed
delayed- and sustained-release formulations of 5-ASA (mesalazine pellets and
mesalazine with MMX technology) aim at gradually releasing 5-ASA,
beginning in the terminal ileum and continuing throughout the colon to the
rectum.

Sulphasalazine induces remission in approximately 70—75% of patients with
acute mild-to-moderate UC and it is also effective in patients with LC-UC>'. In
the latest Cochrane meta-analysis newer release formulations of 5-ASA tended
towards therapeutic benefit over sulphasalazine with a pooled Peto odds ratio
of 0.83 (95% CI 0.60-1.13) for the failure to induce global/clinical
improvement or remission, and 0.66 (95% CI 0.42-1.04) for the failure to
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induce endoscopic improvement in acute mild-to-moderate UC. However,
these differences were not statistically significant®?>. The effect of
sulphasalazine is dose-dependent but doses higher than 4 g/day are usually
intolerable. Oral 5-ASA preparations may also induce remission in
approximately 50-75% of patients with mild-to-moderate UC>*°3. In the
previously mentioned meta-analysis the pooled Peto odds ratio for the failure
to induce global/clinical improvement or remission over placebo was 0.40 (95%
CI 0.30-0.53); in other words, 5-ASA was at least twice as effective as placebo
for inducing improvement or remission of mild-to-moderate UC. A dose—
response trend was observed for oral 5-ASA. In the ASCEND II trial,
mesalazine induced a dose-response effect in clinical response but no
clinically relevant differences in remission rates were seen. There were also no
significant differences between various extents of LS-UC in patients receiving
equal doses of mesalazine®*.

Although there are very few studies directly comparing the effect of topical
mesalazine to oral mesalazine or sulphasalazine, it seems that topical
mesalazine is superior in the treatment of acute LS-UC and UP*>*%. In a 6-
week, double-blind, double-dummy, parallel-group, multicentre study in
patients with active mild-to-moderate distal UC, 4 g/day 5-ASA suspension
enema was as effective as 4 g/day oral sulphasalazine in the treatment of active
disease. However, topical therapy resulted in earlier clinical improvement and
had fewer and milder adverse events compared with oral sulphasalazine®.
Topical therapy is much more effective for UP because oral mesalazine is
unlikely to reach the rectum in amounts sufficient to induce remission because
of proximal colonic stasis, increased absorption, and rapid transit through the
inflamed colonic mucosa®®®’. Another advantage is that local treatment acts
more rapidly, resulting in a faster resolution of symptoms, especially bleeding
and tenesmus.

Oral corticosteroids

Oral corticosteroids have been the mainstay of therapy for moderate-to-severe
attacks of UC for more than 50 years after the original studies of Truelove.
However, their therapeutic efficacy has not been specifically tested in controlled
trials in patients with mild-to-moderate LS-UC, although in routine clinical
practice many of these patients will inevitably be treated with corticosteroids if
5-ASA fails to control the disease. With the advent of orally administered
topically acting corticosteroids which lack remarkable systemic steroid activity
few randomized, placebo-controlled trials have included patients with acute
LS-UC. In a 9-week randomized, double-blind, controlled trial in patients with
acute extensive or LS-UC, Lofberg et al. compared the effect of 10 mg oral
budesonide to that of 40 mg prednisolone on the clinical and endoscopic
remission rates. Thirty-four patients received budesonide, and 38 patients
received prednisolone®®. The endoscopic scores of UC improved significantly
and were not different between the two groups, but histological scores were
significantly reduced only in the prednisolone group. Similar numbers of
patients were withdrawn from the study as non-responders and, as expected,
the morning plasma levels of cortisol were less affected by budesonide.
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Budesonide was also effective in patients with LS-UC. However, the power of
this study does not allow any firm and strong conclusions. Another randomized
controlled trial failed to show any superiority of oral fluticasone propionate (5
mg q.i.d.) over placebo in reducing the clinical, endoscopic, or histological
activity of mild-to-moderate active LS-UC after 4 weeks of treatment™. In
another study Rizzello et al. evaluated the additive effect of oral beclometasone
dipropionate (5 mg/day) to oral 5-ASA (3.2 g/day) in a 4-week, placebo-
controlled, double-blind study in patients with mild-to-moderate active
extensive or LS-UC. Fifty-eight patients received oral 5-ASA and
beclometasone dipropionate and 61 received oral 5-ASA and placebo.
Although patients in both groups improved clinically, endoscopically and
histologically, the effect of combined treatment was even more enhanced
irrespective of the extent of UC®*¢!. Subsequently, another Italian multicentre
study evaluated the comparative effect of 5 mg/day beclometasone
dipropionate to that of 2.4 g/day 5-ASA in a 4-week randomized, parallel-
group, single-blind study in patients with active mild-to-moderate extensive
and LS-UC. Ninety patients were administered beclometasone dipropionate
and 87 patients were administered 5-ASA. The clinical remission rates were
significantly reduced and were not different between the two study groups, but
the Disease Activity Index was more significantly reduced in the beclometasone
arm of the study only in patients with extensive disease®’.

Combined oral and rectal therapy

There is growing evidence that combined oral and rectal preparations of 5-ASA
may further increase the rates of clinical response and remission of extensive
UC compared with either orally or rectally administered
monotherapy>® 7194063 In the study by Marteau et al., combined oral
treatment with 4 g of a slow-release formulation of 5-ASA with either 1 g 5-
ASA enema or placebo enema achieved clinical response and remission rates
after 4 and 8 weeks respectively, which were among the highest ever reported
for a 5-ASA treatment®’. It is reasonable to assume that this effect may be even
more augmented in LS-UC, probably as a result of higher mucosal
concentrations of active 5-ASA in the inflamed colon®’**. However, robust
evidence is lacking since very few studies have addressed the issue of combined
therapy for distal disease in view of the high efficacy of rectal 5-ASA
monotherapy. In a small randomized, double-blind, placebo-controlled study
in patients with active mild-to-moderate distal UC, Safdi et al. randomized 18
patients to 4 g/day mesalazine rectal suspension enema, 22 patients to 2.4 g/
day oral mesalazine, and 20 patients to combined therapy with oral and rectal
mesalazine. Although differences in clinical remission rates were insignificant,
combination therapy at weeks 3 and 6 produced a greater improvement in total
Disease Activity Index scores than did oral or rectal monotherapy.
Improvement was mirrored both by physician and patient independent rating
of disease status. Furthermore, the combination therapy had a faster effect on
complete relief of rectal bleeding®®. Combination therapy may be especially
useful for the more refractory patients before recommending oral
corticosteroids®®7-3¢,
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Patients who are refractory to treatment with high doses of combined oral
and rectal aminosalicylates may benefit by the addition of topical
corticosteroids®’.

TREATMENT OF ACTIVE MILD-TO-MODERATE LS-UC AND UP
Treatment of active LS-UC

Topical mesalazine should be considered as first-line treatment for patients
with active LS-UC (Figure 1). Overall, clinical response or remission may be
achieved in up to 80% of patients after 4-6 weeks with topical mesalazine''. As
mentioned previously, a variety of mesalazine formulations (gel, enemas,
foams) have been produced for treating LS-UC, but enemas are more widely
available worldwide. A variety of mesalazine doses have been tested clinically,
ranging from 1 to 4 g daily, but the effect of topical mesalazine is not dose- but
rather time-dependent®’''*2. Therefore, prolongation of treatment may
increase the proportion of patients achieving remission of disease.

Topical treatment with classical corticosteroids, such as 100 mg
hydrocortisone enemas, 10% hydrocortisone acetate foams, prednisolone
enemas, betamethasone enemas, beclometasone dipropionate enemas, etc.,
are an effective second-line treatment for patients intolerable of or
unresponsive to topical mesalazine for 2 weeks. Budesonide enemas dosed at 2
mg offer an excellent alternative by being at least as effective as topical
corticosteroids but with fewer systemic side-effects.

Topical mesalazine "
remission
(x oral 5-ASA) -

v

proximal '—{ Unresponsive to 2 weeks treatment ‘

constipation

A

Topical Combined topical Combined therapy
corticosteroids therapy oral SASP/5-ASA
Conventional or budesonide | | Steroids + mesalazine +
enema/foam/gel rectal 5-ASA or
corticosteroids

Figure 1 Induction of remission of left-sided colitis (and proctosigmoiditis)
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Still unresponsive ?

Oral corticosteroids
max oral SASP/5-ASA —
topical 5-ASA or steroids

Initial dose 40 mg prednisolone
Tapered according to response

remission ‘ Still no response ’

’ maintenance | ‘ Treat as refractory |

Figure 2 Induction of remission of left-sided colitis (and proctosigmoiditis)

Patients without adequate rapid response to topical mesalazine or
corticosteroids, as well as patients with moderate disease activity, may still be
benefit from combined therapy with topical mesalazine and corticosteroids.
Alternatively, these patients should be treated with a combination of oral
sulphasalazine or any other 5-ASA formulation (mesalazine, olsalazine,
balsalazide) and rectal mesalazine or oral 5-ASA and rectal corticosteroids.
Effective doses for oral sulphasalazine range between 4 and 6 g/day in four
divided doses, for oral mesalazine 2.4-4.8 g/day (Eudragit-S coated) or 3-4.5
g/day (Eudragit-L coated), for oral olsalazine 1.5-3 g/day, for oral balsalazide
6.5 g/day in three divided doses, for mesalamize pellets 3 g/day as a single daily
dose, and for MMX mesalazine 2.4-4.8 g/day*®>%®. A dose-response is seen
with Eudragit-S coated mesalazine and balsalazide but not with MMX
mesalazine. Mucosal healing has been documented with sulphasalazine, slow-
release formulations of 5-ASA and MMX mesalazine.

It should be remembered that topical therapy is not easily tolerated and
compliance is compromised with prolongation of treatment because of local
irritation, discomfort, and inconvenience. Furthermore, it should be
emphasized that prolonging inadequate treatment should be avoided because
it leads to refractory disease or even to extensive UC. Therefore, patients with
inadequate response to the combination of oral 5-ASA and topical mesalazine
or corticosteroids should be treated aggressively with oral corticosteroids
(Figure 2). An initial dose of 40 mg prednisolone or equivalent should be
administered until the patient shows a satisfactory clinical response. Then the
dose should be tapered progressively according to disease severity and rapidity
of clinical response>®. However, some experts recommend relief of proximal
constipation by smooth laxatives before stepping up therapy in patients with
LS-UC or UP unresponsive to combined oral and topical therapy.
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Topical mesalazine

Supp05|tor|es
alternatively, foam/gel/enema

Relief of ?

proximal |[«—| Unresponsive to 2 weeks treatment ’

constipation

Topical Combined topical Combined therapy
corticosteroids therapy oral SASP/5-ASA
conventional or budesonide Corticosteroids & mesalazine +
suppositories/foam/gel rectal 5-ASA or
corticosteroids

Figure 3 Induction of remission of ulcerative proctitis

Treatment of active UP

Endoscopically confirmed UP should be treated initially with mesalazine
suppositories (500 mg twice daily or 1 g at night) for at least 1 month (Figure
3). Treatment is well tolerated and produces very few local or systemic side-
effects. If suppositories are not tolerated, mesalazine foams or gels, or even
liquid enemas, in a dose of 1-4 g/day are an effective alternative.

Patients who are intolerant of, or do not respond rapidly to, topical
mesalazine should be treated with rectally administered corticosteroid
suppositories, foams, or enemas, or with a combination of topical mesalazine
and corticosteroids. The formulation to be chosen is totally dependent upon
patient preferences and tolerance and local availability, as has been previously
discussed. Oral 5-ASA (such as mesalazine 2.4-4.8 g/day or 3-4.5 g/day) may
also be added. For the occasional patient who is still unresponsive to all these
regimens relief of proximal constipation and re-evaluation of the extent of
disease is recommended before UP is considered as refractory to 5-ASA and
treated with oral steroids.

For patients who are refractory to treatment with a combination of oral and
topical 5-ASA or topical corticosteroids, oral corticosteroids should be added
(Figure 4). The initial dose of corticosteroids should be tailored by the severity
and activity of disease. The rate of tapering should be guided by the relief of
clinical symptoms and endoscopic healing.
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Still unresponsive ?

Oral corticosteroids Re-confirm extent of disease
max oral SASP/5-ASA Search for other causes of

topical 5-ASA or GCs rectal inflammation
Initial dose 20-40 mg prednisolone Still Treat as
Tapered according to response unresponsive ? refractory

‘ remission ‘—'{ maintenance

Figure 4 Induction of remission of ulcerative colitis

MAINTENANCE OF REMISSION

Patients with UC achieving remission with any of the aforementioned
treatment regimens are at increased risk for disease relapse if they stop
treatment. The goals of maintenance treatment are to maintain complete relief
of symptoms of active UC, heal the inflamed mucosa and, ideally, eliminate the
infiltration of the colonic mucosa by acute inflammatory cells, because all these
ensure true quiescent disease and guarantee an excellent quality of life. A
plethora of adequately powered randomized controlled trials have
documented beyond any doubt the efficacy of oral sulphasalazine and oral 5-
ASA formulations (mesalazine, balsalazide, olsalazine) to reduce the incidence
of relapse in ulcerative colitis and maintain effective remission of disease
(Figure 5)>%7- 16774 However, it has become increasingly evident over the
past 20 years that topical aminosalicylates may also play an important role in

the maintenance of remission, at least in patients with LC-UC and UP®’~
69,71,75-79

Oral and rectal corticosteroids

Oral and topically administered classical corticosteroids cannot maintain
remission of disease and their long-term use is associated with potentially
serious and occasionally life-threatening systemic adverse events*>%°. In
addition, repeated therapy with corticosteroids leads inevitably on to steroid-
dependency and/or steroid-refractoriness. These patients should be treated
with corticosteroid-sparing agents, such as azathioprine, 6-mercaptopurine, or
even infliximab. Topical therapy with the locally acting corticosteroid
budz%sonide has also proven ineffective to maintain remission of LS-UC and
UP~°.
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Figure 5 Maintenance of remission of left-sided colitis (and proctosigmoiditis)

Oral and rectal aminosalicylates

Sulphasalazine is effective in maintaining remission of LS-UC; the lowest
effective maintenance dose was 2 g/day?. Furthermore, in randomized-
controlled trials the newer oral formulations of 5-ASA, mesalazine (Eudragit-
S coated 2.4-3.2 g/day or Eudragit L-coated 1.5-3 g/day), olsalazine (1 g/day),
balsalazide (3—6 g/day) have proven efficacy for maintaining remission of LS-
UC and proctitis*®”/>"7* Mesalazine pellets have not yet been evaluated for
remission maintenance but MMX mesalazine (1.2 g b.i.d.) maintains remission
of extensive and LS-UC (S. Hanauer, personal communication).

Rectally administered aminosalicylates are also effective as monotherapy in
maintaining remission of LS-UC and UP when administered even
intermittently, such as twice or three times a week. D’Albasio et al.
randomized 60 patients with ulcerative proctosigmoiditis in remission to oral
sulphasalazine (2 g/day) or intermittent therapy with mesalazine enemas (4 g
for the first 7 days each month). After 2 years, 43% of patients in the former
group versus 37% of patients in the latter group were in remission; these
differences were not significant’>. In another study of more or less similar
design, Mantzaris et al. randomized 38 patients with quiescent distal UC to
rectal mesalazine (4 g enemas every third night) or oral Eudragit-L coated
mesalazine (1.5 g/day). After 2 years, 74% and 32% (p<0.001) of patients
maintained on enemas and oral 5-ASA, respectively, were still in remission’®.

Combination therapy with oral and rectally administered 5-ASA may further
increase the remission rates of LS-UC and UP. D’Albasio et al. randomized 72
patients with quiescent ulcerative proctosigmoiditis to combination therapy
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with Eudragit-S coated tablets (1.6 g/day) and mesalazine enemas (4 g b.i.w.) or
oral therapy (as previously) and twice-weekly placebo enemas, and showed a
significantly lower annual relapse rate in favour of the active treatment (39%
versus 69%, p = 0.036)%. In an open investigator-blind trial, Mantzaris et al.
treated a group of patients with frequent relapses of ulcerative
proctosigmoiditis and proctitis with a combination of oral Eudragit-L coated
mesalazine (1.5 g/day) and rectal mesalazine (4 g enemas three times a week)
and showed that most of the patients were able to maintain remission of disease
without any corticosteroids or steroid-sparing agents’’.

Topical therapy is even more effective for maintaining remission of UP, and
the effect appears to be dose-dependent. In an Italian study, 111 patients with
UP in remission were randomized to 1 year treatment with 500 mg mesalazine
suppositories twice a day (36 patients), 500 mg mesalazine once daily (40
patients), or placebo. A dose-response relationship was seen with a cumulative
annual relapse rate of 10% (95% CI 0-21), 32% (95% CI 16-49), and 47% (95%
CI 29-65) in the mesalazine twice-daily, once-daily, and placebo groups,
respectively’!. In another study Hanauer et al. administered 1 g mesalazine
suppositories in divided daily doses or placebo to a group of 65 patients with
UP and showed significantly fewer relapses and prolongation of the remission
period with active treatment’®. Finally, Marteau et al. randomized 95 patients
to intermittent mesalazine suppositories (1 g three times a week) or placebo.
Patients who relapsed received 1 g of mesalazine suppositories daily. At the end
of 1-year follow-up, 39% of patients on active treatment per protocol versus
72% on placebo (p <0.001) had relapsed®.

Thus, rectal aminosalicylates are effective for maintaining remission of LS-
UC and UP: suppositories are suitable for UP, gels or foams for
proctosigmoiditis, whereas enemas are convenient for more proximal disease.
In contrast to acute treatment where efficacy is time-dependent rather than
dose-dependent, a dose—response relationship appears to exist for suppositories
in maintaining remission of UP. Enemas may be still effective for maintaining
remission of LS-UC and proctosigmoiditis when dosed even every 3 days.
Sulphasalazine and the newer oral 5-ASA formulations are also effective for
maintaining remission of LS-UC, but their efficacy as monotherapy is poorer
for patients with UP. The choice of oral or topical therapy is also dependent on
patient preferences and compliance. Oral 5-ASA may also prevent proximal
extension in subsequent flares of UC®’. Finally, treatment of more frequently
relapsing patients may be optimized by combining daily rectal and oral 5-ASA
formulations since combination therapy is more effective than either oral or
topical monotherapy for maintaining remission of LS-UC and UP. In contrast,
corticosteroids are ineffective for maintaining remission of LS-UC and UP.

MAINTENANCE OF REMISSION OF LS-UC AND UP

Maintenance treatment of LS-UC

The choice of maintenance treatment regimen is dependent on various patient
and disease parameters, such as disease extent, disease behaviour, latest
treatment regimen employed for inducing remission, patient preferences and
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Figure 6 Maintenance of remission of ulcerative proctitis

compliance with treatment, etc. Therefore, patients who have achieved
remission on rectal 5-ASA enemas, gels, or foams should continue to use these
indefinitely. If intolerable, oral therapy may substitute effectively for topical
therapy; the latter may be administered intermittently (every other or every
third day) if the disease tends to relapse more frequently (Figure 5).

Patients who have achieved remission of disease on oral and rectal
mesalazine should continue the same regimen for at least 1-2 months.
Subsequently, the topical therapy may be reduced to every other day or every
third day administration of liquid enemas (gels or foams for ulcerative
proctosigmoiditis). In the unlucky occasion of a frequently relapsing disease
the patient should be maintained on combination therapy indefinitely before
stepping up to immunomodulators.

Patients who have achieved remission on topical corticosteroids may switch
to 5-ASA preparations for remission maintenance (with or without oral 5-ASA
according to experience from the frequency of previous relapses).

Patients who have achieved clinical remission on oral corticosteroids but are
in the process of tapering steroids should receive a maximal dose of oral 5-ASA
and mesalazine or corticosteroid enemas. The decision to add azathioprine or
6-MP is dependent upon prior experience with similar flares or clinical
judgement. Patients who have tapered off corticosteroids without becoming
steroid-dependent should be maintained on long-term oral and topical 5-ASA
preparations. In contrast, patients who relapse upon or soon after withdrawal
of corticosteroids should be treated as steroid-dependent using
immunomodulators or infliximab.
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Patients who are in long-term remission on a given combination 5-ASA
regimen may attempt to reduce or even taper off either oral or (more
commonly) rectal 5-ASA. This may also stand true for patients in remission
on oral or rectal monotherapy. Oral therapy may be reduced to the lowest dose
of 2 g/day sulphasalazine, 1 g/day olsalazine, 1.2 g/day or 1.5 g/day
mesalazine, or 3 g/day balsalazide. For topical therapy, enemas may be
administered as infrequently as between three times a week and once weekly.
In any case, renal function should be monitored frequently to pick up on rare
cases of aminosalicylate-induced nephropathy.

Maintenance treatment of UP

Patients who have achieved remission on rectal suppositories, gels, foams, or
even enemas should maintain remission on 5-ASA suppositories 1 g/day (as a
single or divided dose) (Figure 6). This dose can be effectively tapered to 500
mg-1 g every other day or three times a week. Additional oral 5-ASA therapy
may be required for maintaining remission in patients who have achieved
remission on rectal corticosteroids or combination therapy with oral
corticosteroids and rectal corticosteroids or 5-ASA preparations.

Patients unable to maintain remission on topical 5-ASA preparations and
who require continuous treatment with corticosteroids to relieve rectal bleeding
and tenesmus should probably be treated with immunomodulators.

References

1. Satsangi J, Silverberg MS, Vermeire S, Colombel J-F. The Montreal classification of
inflammatory bowel disease: controversies, consensus, and implications. Gut. 2006;55:
749-53.

2. Kornbluth A, Sachar DB. Ulcerative colitis practice guidelines in adults (Update):
American College of Gastroenterology, Practice Parameters Committee. Am J
Gastroenterol. 2004;99:1371-85.

3. Silvernerg MS, Satsangi J, Ahmad T et al. Toward an integrated clinical, molecular and
serological subclassification of inflammatory bowel disease: report of a Working Party of
the 2005 Montreal World Congress of Gastroenterology. Can J Gastroenterol. 2005;19
(Suppl. A):5-36.

4.  Modigliani R. Endoscopic management of inflammatory bowel disease. Am J
Gastroenterol Supplement. 1994;8:53-65.

5. Waye JD. Endoscopy in inflammatory bowel disease. In: Kirsner JD, Shorter RG, editors.
Inflammatory Bowel Disease, 3rd edn. Philadelphia: Lea & Fabiger, 1988:353-76.

6. Rugeiro M, Loftus EVJr, Steinhart H, Cohen RD. Clinical guidelines for the medical
management of left-sided ulcerative colitis and ulcerative proctitis: Summary statement.
Inflamm Bowel Dis. 2006;12:972-8.

7. Rugeiro M, Loftus EVIJr, Steinhart H, Cohen RD. Medical management of left-sided
ulcerative colitis and ulcerative proctitis: clinical evaluation of therapeutic trials. Inflamm
Bowel Dis. 2006;12:979-94.

8.  Truelove SC. Treatment of ulcerative colitis with local hydrocortisone hemisuccinate
sodium: a report on a controlled therapeutic trial. Br Med J. 1958;2:1072-7.

9.  Watkinson G. Treatment of ulcerative colitis with topical hydrocortisone hemisuccinate
sodium: a controlled trial employing restricted sequential analysis. Br Med J. 1958;2:1077—
82.

10. Lennard-Jones JE, Baron JH, Connell AM et al. A double blind controlled trial of
prednisolone21-phosphate suppositories in the treatment of idiopathic proctitis. Gut.
1962;3:207-10.

203



15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31

IBD 2007 — ACHIEVEMENTS IN RESEARCH AND CLINICAL PRACTICE

Vecchi M, Saibeni S, Devani M, Rondonotti E, De Franchis R. Review article: Diagnosis,
monitoring and treatment of distal colitis. Aliment Pharmacol Ther. 2003;17(Suppl. 2):2-6.
Jay M, Beihn RM, Digenis GA et al. Disposition of radiolabelled suppositories in humans.
J Pharmacol. 1985;37:266-8.

Williams CN, Haber G, Aquino JA. Double-blind placebo-controlled evaluation of 5-ASA
suppositories in active proctitis and measurement of extent of spread using 99m-Tc labeled
5-ASA suppositories. Dig Dis Sci. 1987;32:71-5S.

Campieri M, Corbelli C, Gionchetti P et al. Spread and distribution of 5-ASA colonic foam
and 5-ASA enemas in patients with ulcerative colitis. Dig Dis Sci. 1992;37:1890-7.
Pokrotnieks J, Marlicz K, Paradowski L, Margus B, Zaborowski P, Greinwald R. Efficacy
and tolerability of mesalazine foam enema (Salofalk foam) for distal ulcerative colitis: a
double-blind, randomized, placebo-controlled study. Aliment Pharmacol Ther. 2000;14:
1191-8.

Ardizzone S, Doldo P, Ranzi T et al. Mesalazine foam (Salofalk foam) in the treatment of
active distal ulcerative colitis. A comparative trial vs Salofalk enema. The SAF-3 study
group. Ital J Gastroenterol Hepatol. 1999;31:685-7.

Gionchetti P, Ardizzone S, Benvenuti ME et al. A new mesalazine gel enema in the
treatment of left-sided ulcerative colitis: a randomized controlled multicentre trial.
Aliment Pharmacol Ther. 1999;13:381-8.

Farup PG, Hovde O, Halvorsen FA, Raknerud N, Brodin U. Mesalazine suppositories
versus hydrocortisone foam in patients with distal ulcerative colitis. A comparison of the
efficacy and practicality of two topical treatment regimens. Scand J Gastroenterol. 1995;30:
164-70.

Marshall JK, Irvine EJ. Rectal corticosteroids versus alternative treatments in ulcerative
colitis: a meta-analysis. Gut. 1997;40:775-81.

Campieri M, Cottone M, Miglio F et al. Beclomethasone dipropionate enemas versus
prednisolone sodium phosphate enemas in the treatment of distal colitis. Aliment
Pharmacol Ther. 1998;12:361-6.

Ruddell WS, Dickinson RJ, Dixon MF, Axon AT. Treatment of distal ulcerative colitis
(proctosigmoiditis) in relapse: comparison of hydrocortisone enemas and rectal
hydrocortisone foam. Gut. 1980;21:885-9.

Marin-Jimenez I, Pena AS. Budesonide for ulcerative colitis. Rev Esp Enferm Dig. 2006;98:
362-73.

Ostergaard-Thomsen O, Andersen T, Langholz E et al. Lack of adrenal gland suppression
with budesonide enemas in active distal ulcerative colitis. Eur J Gastroenterol Hepatol.
1994;6:507-11.

Danielsson A, Lofberg R, Persson T et al. A steroid enema, budesonide, lacking systemic
effects for the treatment of distal ulcerative colitis or proctitis. Scand J Gastroenterol. 1992;
27:9-12.

Hanauer SB, Robinson M, Pruitt R et al. on behalf of the US Budesonide Enema Group.
Budesonide enema for the treatment of active, distal ulcerative colitis and proctitis: a dose-
ranging study. Gastroenterology. 1998;115:525-32.

Lindgren S, Lofberg R, Bergholm L et al. Effect of budesonide enema on remission and
relapse rate in distal ulcerative colitis and proctitis. Scand J Gastroenterol. 2002;37:705-10.
Gross V, Bar-Meir S, Lavy A et al. on behalf of the International Budesonide Foam Study
Group. Budesonide foam versus budesonide enema in active ulcerative proctitis and
proctosigmoiditis. Aliment Pharmacol Ther. 2006;23:303-12.

Danielsson A, Hellers G, Lyrenas E et al. A controlled randomized trial of budesonide
versus prednisolone retention enemas in active distal ulcerative colitis. Scand J
Gastroenterol. 1987;22:987-92.

Group DBS. Budesonide enema in active distal ulcerative colitis. A randomized dose—
response trial with prednisolone enema as positive control. Danish Budesonide Study
Group. Scand J Gastroenterol. 1991;26:1225-30.

Bianchi-Poro G, Prantera C, Campieri M et al. Comparative trial of methylprednisolone
and budesonide enemas in active distal ulcerative colitis. Eur J Gastroenterol Hepatol.
1994,6:125-30.

Lofberg R, Ostergaard Thomsen O, Langholz E et al. Budesonide versus prednisolone
retention enemas in active distal ulcerative colitis. Aliment Pharmacol Ther. 1994;8:623-9.

204



32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

MILD-TO-MODERATE LEFT-SIDED UC AND PROCTITIS

Tarpila S, Turunen U, Seppala K et al. Budesonide enema in active haemorrhagic proctitis —
a controlled trial against hydrocortisone foam enema. Aliment Pharmacol Ther. 1994;8:
591-5.

Bar-Meir S, Fidder HH, Faszczyk M et al. for the International Budesonide Study Group.
Budesonide foam versus hydrocortisone acetate foam in the treatment of active ulcerative
proctosigmoiditis. Dis Colon Rectum. 2003;46:929-36.

Hammond A, Andus T, Gierend M, Ecker KW, Scholmerich J, Herfarth H on behalf of the
German Budesonide Foam Study Group. Controlled, open, randomized multicenter trial
comparing the effects of treatment on quality of life, safety and efficacy of budesonide foam
and betamethasone enemas in patients with active distal ulcerative colitis.
Hepatogastroenterology. 2004;51:1345-9.

Gionchetti P, Rizzello F, Morselli C, Tambasco R, Campieri M. Review article:
Aminosalicylates for distal colitis. Aliment Parmacol Ther. 2006(Suppl. 3):41-4.

Travis SPL. Review article: Induction therapy for patients with active ulcerative colitis.
Aliment Pharmacol Ther. 2006;24(Suppl. 1):10-16.

Hanauer SB. Review article: High-dose aminosalicylates to induce and maintain remission
in ulcerative colitis. Aliment Pharmacol Ther. 2006;24(Suppl. 3):37-40.

Sutherland LR, Martin F, Greer S et al. 5-Aminosalicylic acid enema in the treatment of
distal ulcerative colitis, proctosigmoiditis, and proctitis. Gastroenterology. 1987;92:1894-8.
Hanauer SB. Dose-ranging study of mesalamine (PENTASA) enemas in the treatment of
acute ulcerative proctosigmoiditis: results of a multicentered placebo-controlled trial. The
US Pentasa Enema Study Group. Inflamm Bowel Dis. 1998;4:79-83.

Safdi M, DeMicco M, Sninsky C et al. A double-blind comparison of oral versus rectal
mesalamine versus combination therapy in the treatment of distal ulcerative colitis. Am J
Gastroenterol. 1997;92:1867-71.

Marshall JK, Irvine EJ. Rectal aminosalicylate therapy for distal ulcerative colitis: a meta-
analysis. Aliment Pharmacol Ther. 1995;9:293-300.

Cohen RD, Woseth DM, Thisted RA, Hanauer SB. A meta-analysis and overview of the
literature on treatment options for left-sided ulcerative colitis and ulcerative proctitis. Am J
Gastroenterol. 2000;95:1263-76.

Marshall JK, Irvine EJ. Putting rectal S-aminosalicylic acid in its place: the role in distal
ulcerative colitis. Am J Gastroenterol. 2000;95:1628-36.

Lee FI, Jewell DP, Mani V et al. A randomised trial comparing mesalazine and
prednisolone foam enemas in patients with acute distal ulcerative colitis. Gut. 1996;38:
229-33.

Campieri M, Paoluzi P, D’Albasio G, Brunetti G, Pera A, Barbara L. Better quality of
therapy with 5-ASA colonic foam in active ulcerative colitis. A multicenter comparative
trial with 5-ASA enema. Dig Dis Sci. 1993;38:1843-50.

Malchow H, Gertz B; CLAFOAM Study Group. A new mesalazine foam enema (Claversal
foam) compared with a standard liquid enema in patients with active distal ulcerative
colitis. Aliment Pharmacol Ther. 2002;16:415-23.

Lemann M, Galian A, Rutgeerts P et al. Comparison of budesonide and 5-aminosalicylic
acid enemas in active distal ulcerative colitis. Aliment Pharmacol Ther 1995;9:557-62.
Rufle W, Fruhmorgen P, Huber W, Kimmig JM. Budesonide foam as a new therapeutic
principle in distal ulcerative colitis in comparison with mesalazine enema. An open,
controlled, randomized and prospective multicenter pilot study. Z Gastroenterol.
2000;38:287-93.

Mulder CJ, Fockens P, Meijer JW, van der Heide H, Wiltink EH, Tytgat GN.
Beclomethasone dipropionate (3 mg) versus 5-aminosalicylic acid (2 g) versus the
combination of both (3 mg/2 g) as retention enemas in active ulcerative proctitis. Eur J
Gastroenterol Hepatol. 1996;8:549-53

Gionchetti P, D’Arienzo A, Rizzello F et al. Topical treatment of distal active ulcerative
colitis with beclomethasone diproprionate or mesalamine: a single-blind randomized
controlled trial. J Clin Gastroenterol. 2005;39:291-7.

Sutherland LR, May GR, Shaffer EA. Sulfasalazine Revisited: A meta-analysis of 5-
aminosalicylic acid in the treatment of ulcerative colitis. Ann Intern Med. 1993;118:540-9.
Sutherland L, Macdonald JK. Oral S-aminosalicylic acid for induction of remission in
ulcerative colitis. Cochrane Database Syst Rev. 2006;(2):CD000543.

205



53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

IBD 2007 — ACHIEVEMENTS IN RESEARCH AND CLINICAL PRACTICE

Sutherland L, Roth D, Beck P. Alternatives to sulfasalazine: a meta-analysis of 5-ASA in
the treatment of ulcerative colitis. Inflamm Bowel Dis. 1997;3:665-78.

Hanauer SB, Sandborn WJ, Kornbluth A et al. Delayed-release oral mesalamine at 4.8 g/
day (800 mg tablet) for the treatment of moderately active ulcerative colitis: the ASCEND
11 trial. Am J Gastroenterol. 2005;100:2478-85.

Kam L, Cohen H, Dooley C, Rubin P, Orchard J. A comparison of mesalamine suspension
enema and oral sulfasalazine for treatment of active distal ulcerative colitis in adults. Am J
Gastroenterol. 1996;91:1338-42.

Gionchetti P, Rizzello F, Venturi A et al. Comparison of oral with rectal mesalazine in the
treatment of ulcerative proctitis. Dis Colon Rectum. 1998;41:93-7.

Hebden JM, Blaskshaw PE, Perkins AC et al. Limited exposure of the healthy distal colon
to orally-dose formulation is further exaggerated in active left-sided ulcerative colitis.
Aliment Pharmacol Ther. 2000;14:155-61.

Lofberg R, Danielsson A, Suhr O et al. Oral budesonide versus prednisolone in patients
with active extensive and left-sided ulcerative colitis. Gastroenterology. 1996;110:1713-18.
Angus P, Snook JA, Reid M et al. Oral fluticasone propionate in active distal ulcerative
colitis. Gut. 1992;33:711-14.

Rizzello F, Gionchetti P, Galeazzi R et al. Oral beclomethasone dipropionate in patients
with mild to moderate ulcerative colitis: a dose-finding study. Adv Ther. 2001;18:261-71.
Rizzello F, Gionchetti P, D’ Arienzo A et al. Oral beclometasone dipropionate in the
treatment of active ulcerative colitis: a double-blind placebo-controlled study. Aliment
Pharmacol Ther. 2002;16:1109-16.

Campieri M, Adamo S, Valpiani D et al. Oral beclometasone dipropionate in the treatment
of extensive and left-sided active ulcerative colitis: a multicentre randomised study. Aliment
Pharmacol Ther. 2003;17:1471-80.

Marteau P, Probert CS, Lindgren S et al. Combined oral and enema treatment with Pentasa
(mesalazine) is superior to oral therapy alone in patients with extensive mild/moderate
active ulcerative colitis: a randomised, double blind, placebo controlled study. Gut. 2005;
54:960-5.

Frieri G, Pimpo MT, Palombo GC et al. Rectal and colonic mesalazine concentration in
ulcerative colitis: oral versus oral plus topical therapy. Aliment Pharmacol Ther. 1999;13:
1413-17.

Kamm MA, Sandborn WJ, Gassull M et al. Once-daily high concentration MMX
mesalamine in active ulcerative colitis. Gastroenterology. 2007;132:66-75.

Lichtenstein GR, Kamm MA, Boddu P et al. Effect of once- or twice-daily MMX
mesalamine (SPD476) for the induction of remission of mild to moderately active
ulcerative colitis. Clin Gastroenterol Hepatol. 2007;5:95-102.

Pica R, Paoluzi OA, Iacopini F et al. Oral mesalazine (5-ASA) treatment may protect from
proximal extension of mucosal inflammation in ulcerative proctitis. Inflamm Bowel Dis.
2004;10:731-6.

D’Albasio G, Trallori G, Gavazzi O et al. Combined therapy with 5-aminosalicylic tablets
and enemas for maintaining remission in ulcerative colitis. Ital J Gastroenterol. 1991;23:
12-14.

D’Albasio G, Pacini F, Gamari E et al. Combined therapy with 5-aminosalicylic acid
tablets and enemas for maintaining remission in ulcerative colitis: a randomized double-
blind study. Am J Gastroenterol. 1997,92:121143-7.

Miner P, Hanauer SB, Robinson M et al. Safety and efficacy of controlled release
mesalamine for maintenance of remission in ulcerative colitis. Dig Dis Sci. 1995;40:296—
304.

D’Albasio G, Paoluzi P, Campieri M et al. Maintenance treatment of ulcerative proctitis
with mesalazine suppositories: a double-blind placebo-controlled trial. Italian IBD Study
Group. Am J Gastroenterol. 1998;93:799-803.

Green JRB, Gibson JA, Kerr GD et al. Maintenance of remission of ulcerative colitis: a
comparison between balsalazide 3 g daily and mesalazine 1.2 g daily over 12 months.
Aliment Pharmacol Ther. 1998;12:1207-16.

Kruis W, Schreiber S, Theuer D et al. Low dose balsalazide (1.5 g twice daily) and
mesalazine (0.5 g three times daily) maintained remission of ulcerative colitis but high
dose balsalazide (3.0 g twice daily) was superior in preventing relapses. Gut. 2001;49:783—
9.

206



74.

75.

76.

71.

78.

79.

80.

MILD-TO-MODERATE LEFT-SIDED UC AND PROCTITIS

Sutherland L, Macdonald JK. Oral 5-aminosalicylic acid for maintenance of remission in
ulcerative colitis. Cochrane Database Syst Rev. 2006;(2):CD000544.

D’Albasio G, Trallori G, Ghetti A et al. Intermittent therapy with high dose 5-
aminosalicylic acid enemas for maintaining remission in ulcerative proctosigmoiditis. Dis
Colon Rectum. 1990;44:394-7.

Mantzaris GJ, Hatzis A, Petraki K, Spiliadi Ch, Triantaphyllou G. Intermittent therapy
with high-dose 5-aminosalicylic acid enemas maintains remission in ulcerative proctitis and
proctosigmoiditis. Dis Colon Rectum. 1994;37:58-62.

Mantzaris GJ, Kontogiannis Ph, Georgiou G et al. Combined oral and rectal
administration of 5-aminosalicylic acid maintains remission of frequently relapsing
ulcerative proctosigmoiditis and proctitis. Hel J Gastroenterol. 1994;7:212-16.

Marteau P, Grand J, Foucault M et al. Use of mesalazine slow-release suppositories 1 g
three times per week to maintain remission in ulcerative proctitis: a randomized double
blind placebo controlled multicentre study. Gut. 1998;42:195-9.

Hanauer SB, Good LI, Goodman MW et al. Long-term use of mesalamine (Rowasa)
suppositories in remission maintenance of ulcerative proctitis. Am J Gastroenterol. 2000;
95:1749-54.

Lennard-Jones JE, Misiewicz JJ, Connell AM et al. Prednisone as maintenance treatment
for ulcerative colitis in remission. Lancet. 1965;191:188-9.

207



20

Treatment of mild-to-moderate
episodes of extensive ulcerative
colitis

P. MARTEAU and X. DRAY

INTRODUCTION

The treatment of ulcerative colitis (UC) depends on the severity of the episode
and on the extent of the lesions'. A mild-to-moderate episode of active disease
is defined by the presence of mild-to-moderate symptoms and mucosal lesions.
The most frequent symptoms are bloody stools, diarrhoea, tenesmus, and mild
abdominal pain. Severe episodes of UC defined as the presence of bloody stool
frequency >6/day associated with either tachycardia (>90 bpm), or
temperature >37.8°C, or anaemia (haemoglobin <10.5 g/dl), or an elevated
ESR (>30 mm/h) are not discussed in this chapter. Lesions are said to be
‘extensive’ when they spread above the splenic flexure of the colon (often even
the whole colon); they cannot be fully reached by a topically acting therapeutic
enema and therefore require that at least part of the treatment should be given
orally or using a systemic route.

The four main drugs which can be used either alone or in combination are
aminosalicylates, steroids, calcineurin inhibitors and infliximab (IFX).
Thiopurines (such as azathioprine or 6-mercaptopurine) can also (and often
must) be used but they are too slow-acting to be considered as single therapies
in this situation. Other drugs (including antibiotics and probiotics) or
treatments (for example leucocytapheresis) are currently studied but the
evidence for their efficacy is presently still too low to recommend their use in
the common practice. Finally, surgery (i.e. subtotal colectomy or
proctocolectomy), may be needed.

Choosing the optimal treatment strategy requires confirmation of active UC
by endoscopy before starting treatment, or in case of treatment failure, and
search for alternative causes for inflammation, especially infection by stool and
mucosal biopsy examination. One must also consider the balance between drug
potency and side-effects and the previous response to treatment. A consensus of
international experts of the ECCO Group has been elaborated and the
statements in Table 1 reproduce the main conclusions of these present
treatment recommendations which should be published in 2007.
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Table 1 Statement of the ECCO consensus group for the treatment of extensive mild-to-
moderate UC

Extensive UC of mild-moderate severity should initially be treated with mesalazine >2 g/day,
combined with topical mesalazine.

Systemic corticosteroids are appropriate if symptoms of active colitis do not respond rapidly to
mesalazine, or in those who are already taking appropriate maintenance therapy.

The response to intravenous steroids is best assessed objectively (by stool frequency, CRP and
abdominal radiography) on or about the third day. Surgical options should be considered and
discussed at this stage or earlier. Second-line therapy with either cyclosporin or infliximab or
tacrolimus will often be appropriate. If there is clinical deterioration colectomy is recommended.
If there is no improvement within a further 4-7 days, colectomy should usually be recommended.

Third-line therapy may be considered at a specialist centre

AMINOSALICYLATES

Oral aminosalicylates are effective in extensive UC; they have a dose-response
effect and the the dose of 4 g/day is recommended?. Mesalazine is shown to be
as effective as sulphasalazine and is better tolerated?.

Combination with topical mesalazine is better, and this ‘combined treatment’
has been proposed in the ECCO consensus as the first-line strategy* (ECCO
consensus to be published in 2007). This is based on the results of our
randomized controlled trial (RCT) in which oral mesalazine (Pentasa®) 4 g/
day with a 1 g mesalazine enema was shown to be more effective than oral
mesalazine alone*. As a majority of clinical symptoms in extensive UC
probably relate to the disease activity in the distal part of the colon, we
speculated that combining an oral and an enema therapy would decrease the
distal symptoms (bleeding, frequency of bowel movement) more effectively
than oral therapy alone. This double-blind RCT was performed in 127
ambulatory patients in six European countries. All patients received 4 g/day
oral mesalazine for 8 weeks. During the initial 4 weeks they additionally
received an enema at bedtime containing 1 g mesalazine or placebo. Disease
activity was assessed using the UCDALI with clinical and endoscopic signs at 4
and 8 weeks. Remission was obtained in 64% of the mesalazine enema group vs
43% of the placebo enema group at 8 weeks (p = 0.03). Improvement of the
symptoms was also significantly better in this group at 4 and 8 weeks®.

Tolerance to mesalazine (and of the oral + rectal combined treatment) is
usually excellent but intolerance occurs in up to 15%. Diarrhoea (3%),
headache, nausea, rash, pancreatitis, hepatitis and thrombocytopenia are
reported. Acute intolerance in 3% may resemble a flare of colitis since it
includes bloody diarrhoea. Renal impairment (including interstitial nephritis
and nephrotic syndrome) is rare and idiosyncratic. A population-based study
found the risk (OR 1.60, CI 1.14-2.26 compared to normal) to be associated
with disease severity rather than the dose or type of mesalazine™°.

Failure to respond to mesalazine (combination strategy) is an indication to
consider oral steroids.
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The efficacy of the treatment combining oral and rectal corticosteroids has
been established in two studies. In the initial trial, by Truelove et al., oral
prednisolone (40 mg daily) combined with steroid enemas induced remission
within 2 weeks in 77% of 118 patients with mild to moderate UC of any extent,
compared to 48% treated with 8 g/day sulphasalazine and steroid enemas’. In a
second trial, Lennard-Jones et al.® reported that the combination of oral and
rectal steroids was better than either alone. Steroid dependence is often
observed (30%) and it is then recommended to start immunomodulators
(usually thiopurines) as early as possible (as in Crohn’s disease) in order to
limit the adverse effects of long-term use”.

Oral steroids with low systemic bioavailability are available or being
developed, but their efficacy to properly treat the whole colon is not yet very
well established (ECCO consensus to be published in 2007).

CALCINEURIN INHIBITORS

The placebo-controlled trial performed by Lichtiger et al. in 1994 identified
cyclosporin A (CsA) as a rescue therapy for intravenous steroid-resistant UC'.
Nine of 11 patients failing steroids improved on intravenous CsA whilst all nine
on placebo failed to improve. First trials used a daily dose of 4 mg/kg but van
Assche et al. clearly showed that 2 mg/kg was equivalent (83% and 82%,
respectively)'!, and this dose is now recommended (ECCO consensus to be
published in 2007). The efficacy of CsA is around 60-80% on the short-term
basis'® '3, however, this drug has many potential risks including 1-3%
mortality'®'#, and the risk for colectomy in the next year because of long-
term treatment failure is high. Finding predictors for efficacy or failure to these
drugs may certainly help the clinician to take treatment decisions. The
metabolism of CsA has a high inter-individual variability'*. It is a substrate of
P-glycoprotein (P-gp), a transporter expressed at the surface of epithelial and
lymphoid cells which is encoded by the multidrug resistance gene-1 (MDR1).
Single-nucleotide polymorphisms (SNP) have been found in various regions of
the MDR1 gene. In a series of 154 patients treated with CsA for steroid-
resistant UC (the majority had extensive UC), we observed a significant
association between the SNP G2677T/A (exon 21) polymorphism distribution
and the risk of resistance to CsA (p = 0.0001)"*.

Tacrolimus, another calcineurin inhibitor, when given at a dose that achieves
a trough concentration of 10-15 ng/ml is also probably effective in patients
with UC'>. It carries many of the risks (including nephrotoxicity) of CsA.

INFLIXIMAB
Efficacy of IFX has now been clearly demonstrated. The best evidence is

coming from the ACT 1 and 2 RCT, which both included 364 patients with
moderately active UC refractory to oral steroids and/or thiopurines'®. Patients
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were given either placebo or IFX 5 mg/kg, or 10 mg/kg, at 0, 2 and 6 weeks,
then every 8 weeks for a year. The primary endpoint, i.e. response at week 8
(>30% and a three-point decrease in the Mayo activity index), was observed in
61% and 69% of patients who received 5 mg of infliximab, vs 37 % and 29% of
those who received placebo (p<0.001). This efficacy has been confirmed in
daily practice'’, and other anti-TNF agents are currently being studied'®.

TAKING THE RIGHT DECISION BETWEEN MEDICAL OPTIONS AND
SURGERY (FIGURE 1)

The first-line treatment is clearly combination treatment with oral and rectal
aminosalicylates (ECCO consensus to be published in 2007). Steroid use should
be limited and steroid resistance should rapidly lead to either colectomy or the
prescription of CsA or IFX. Colectomy must always be considered in patients
with severe UC but attempts to save the colon in patients with mild-to-
moderate disease are logical. A recommendation on the best choice between
calcineurin inhibitor and IFX is not possible until there has been a comparative
RCT. This trial has just begun (CYSIF trial by the GETAID). Validation of the
value of the MDRI1 polymorphism to predict CsA resistance would be
helpful'.

Before prescribing CsA or IFX for a patient with steroid-resistant extensive
UC, other causes of persistent symptoms, including coexistent cytomegalovirus
or cancer, should be considered. Sepsis and other contraindications to

|l—"| No improvement
Directly ? ! Oral 5-ASA (4g/ d)| ) after 2 weeks

| Oral 5-ASA (4g/d) + 5-ASA enema (or suppos?)

If previous failure to WM

If « ms;;i:?':mission Oral steroids (40-60mg/d) (keep 5-ASA ?)
needed » ? Tapering ... consider thiopurines (keep 5-ASA I)

If nocturnal stools ?

| Infliximab (keep thiopurines) or calcineurine inhib.

| Surgery

What happened before ?
How many episodes ?
Resistance to treatments ?

Severity ?
Patient preferences ?
Personal view on the risk/benefit

Figure 1 Taking the right decision between medical options and surgery
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immunomodulators should be excluded. At the present time it seems that, for
patients with UC who are not in a very severe situation but require long-term
treatment, IFX would offer a higher chance of success than CsA (as IFX would
be administered on a long-term basis).
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Mild to moderately active ileocaecal
Crohn’s disease

V. GROSS

INTRODUCTION

Various guidelines of different countries, e.g. those from the UK', Germany?,
France or from the ECCO?, exist for the management of Crohn’s disease (CD).
The recent European evidence-based consensus on the diagnosis and
management of CD? defines mildly active CD by a CDAI of 150-220 points
and moderately active CD by a CDAI of 220-450 points. For the treatment of
mildly active ileocaecal CD the consensus recommended budesonide 9 mg/day
as the preferred treatment. The consensus stated that the benefit of mesalazine
is limited. Antibiotics are not recommended. No treatment is an option for
some patients with mild symptoms. Moderately active ileocaecal CD should
preferably be treated with budesonide 9 mg/day or with systemic
corticosteroids. Antibiotics should be added if septic complications are
suspected.

WHAT IS THE EVIDENCE FOR THESE RECOMMENDATIONS?
Budesonide in active CD

A number of randomized controlled trials used oral budesonide in patients with
active CD. Budesonide is a topically active glucocorticoid with a high
glucocorticoid receptor affinity and anti-inflammatory potency. Due to its
rapid first-pass metabolism and inactivation in the liver, the systemic
availability of budesonide is less than 10% after oral dosing. For the treatment
of CD budesonide has to be administered as an oral retarded preparation in
order to avoid its absorption in the upper gastrointestinal tract. Two types of
oral budesonide preparations are currently available: a pH-modified release
formulation and a controlled ileal-release formulation. These budesonide
preparations have been evaluated for the treatment of patients with active CD.

Two trials*® compared budesonide to placebo for the treatment of active CD.
Five trials®'® compared budesonide to conventional systemic glucocorticoids;
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one trial'""'> compared budesonide to mesalazine; one trial'> combined
budesonide and antibiotic therapy; and one trial'* studied different
budesonide doses. A meta-analysis assessing the effectiveness and safety of
oral budesonide in comparison to placebo, oral systemic glucocorticoids, and
mesalazine has been published'’. The two studies comparing oral budesonide
to placebo found that budesonide induces remission of CD more frequently
than placebo (RR = 1.85, 95% CI 1.31-2.61). In the study of Greenberg et al.*
oral doses of 3 mg, 9 mg, and 15 mg of budesonide were compared to placebo
in 228 patients with active CD. After 8 weeks of treatment, remission was
obtained in 51% of the patients in the 9 mg budesonide group, in 43% of the
patients in the 15 mg group, and in 33% of the patients in the 3 mg group. The
remission rate in the placebo group was 20%. Budesonide caused a dose-related
reduction in basal and corticotropin-stimulated plasma cortisol
concentrations, but was not associated with clinically important steroid-
related symptoms or other toxic effects. The authors concluded from their
study that budesonide at on optimal daily dose of 9 mg is well tolerated and
effective against active CD in the ileum and proximal colon.

Tremaine et al.” treated 200 patients with mild to moderate CD either with 9
mg of budesonide once daily, 4.5 mg twice daily, or placebo for 8 weeks.
Remission was achieved in 48%, 53%, and 33% with 9 mg budesonide once
daily, 4.5 mg twice daily, or placebo, respectively. Differences between the
groups were not statistically significant.

In both studies*’ total corticosteroid-associated adverse events were not
significantly different for patients receiving budesonide compared with patients
receiving placebo (50% versus 40%, RR = 1.06, 95% CI 0.92-1.23) (Table 1).

In none of the five trials comparing budesonide to conventional
glucocorticoids® '” was there a statistically significant difference between the
remission rates induced by budesonide or conventional glucocorticoids.
However, the meta-analysis'® showed that conventional glucocorticoids
induced remission of CD more frequently than budesonide (RR = 0.87, 95%
CI 0.76-0.995). In a subgroup analysis of patients with low disease activity,
however, budesonide and conventional glucocorticoids induced remission at
similar rates (RR = 0.91, 95% CI 0.77-1.07).

Table 1 Summary of trials comparing budesonide with placebo for the induction of remission
in active ileocaecal Crohn’s disease™® (remission rates/side-effects)*

Budesonide
Study Placebo 3 mg 9 mg 15 mg
Greenberg et al. (1994)* 20%/26% 33%/15% 51%/26% 43%/38%
Tremaine et al. (2002) 33% 48%%*; 53%**

RR =1.85(95% CI 1.31-2.61).

*9 mg budesonide once daily, **4.5 mg budesonide twice daily.
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Table 2 Meta-analysis of trials comparing budesonide with conventional sytemic
glucocorticoids for the induction of remission in active Crohn’s disease'’

RR 95% CI
Remission rate all patients 0.87 0.76-0.995
Remission rate low disease activity 0.91 0.77-1.07
Steroid side-effects 0.65 0.53-0.80

The meta-analysis of the studies comparing budesonide to conventional
glucocorticoids showed that total glucocorticoid-associated adverse events
were significantly less frequent for patients who received budesonide than for
patients who received conventional glucocorticoids (RR = 0.65, 95% CI 0.533—
0.80)'*. This means a relative risk reduction of 35% (Table 2).

Rutgeerts et al.® compared budesonide with prednisolone in 176 patients
with active ileal or ileocaecal CD (88 patients in each group). Budesonide was
administered at a dose of 9 mg/day for 8 weeks and then at a dose of 6 mg/day
for 2 weeks. Prednisolone was administered at a dose of 40 mg/day for 2 weeks
and thereafter was gradually reduced to 5 mg/day. At 10 weeks 53% of the
patients in the budesonide group were in remission as compared with 66% of
those treated with prednisolone. The mean Crohn’s Disease Activity Index
(CDAI) decreased from 275 to 175 in the budesonide group and from 279 to
136 in the prednisolone group. Glucocorticoid-associated side-effects were
significantly less in the budesonide group (29 versus 48 patients, p = 0.003).

Gross et al.” compared 3 x3 mg budesonide per day with 6-
methylprednisolone in patients with active ileal or ileocolonic CD. Budesonide
induced remission in 55.9% of the patients, 6-methylprednisolone in 72.7%.
This difference was statistically not significant. There was a similar CDAI
decrease in both groups. Patients in the budesonide group suffered significantly
less frequently from steroid-related side-effects than patients in the 6-
methylprednisolone group (28.6% versus 69.7%, p = 0.0015).

Campieri et al.® compared two regimens of budesonide (1 x 9 mg and 2 x 4.5
mg/day) with prednisolone (40 mg starting dose with conventional tapering): 9
mg of budesonide was equally effective as prednisolone, with 60% remission at
8 weeks. The divided dose was somewhat less effective (42%). The suppression
of plasma cortisol was much more pronounced in the prednisolone group and
was more often severe in the once-daily budesonide group as compared to the
divided-dose group.

Bar-Meir et al.” compared 3 x3 mg budesonide per day with prednisone
(starting dose 40 mg/day) in 201 patients with ileocolonic CD. Remission rates
after 8 weeks were comparably high in the budesonide group (51%) and in the
prednisone group (52.5%). However, in the budesonide group twice as many
patients reached remission without steroid side-effects (30%) than in the
prednisone group (14%).

The study comparing budesonide to mesalazine'' showed that budesonide
induced remission of CD more frequently than mesalazine (62% versus 36%),
respectively. This produced a relative risk of 1.73 (95% CI 1.26-2.39). Further
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Figure 1 Trial comparin,cfv budesonide with mesalazine for the induction of remission in active
ileocaecal Crohn’s disease'! (RR = 1.73; 95% CI 1.26-2.39)

analysis of this study showed that budesonide improved health-related quality
of life to a greater extent than mesalazine in patients with mild to moderate
CD'? (Figure 1).

In a recent double-blind multicentre study of patients with active CD of the
ileum, right colon, or both, patients were randomized to receive 9 mg oral
budesonide once daily and in addition oral ciprofloxacin and metronidazole,
both 500 mg twice daily, or placebo for 8 weeks'?. Sixty-six patients received
placebo, 64 received antibiotics. At week 8, 21 patients (33%) of the antibiotic
group achieved remission as compared with 25 patients (38%) of the placebo
group (n.s.). Among patients with involvement of the right colon 9/17 (52%)
were in remission on the treatment with antibiotics compared with 4/16 (25%)
of those who received placebo (p = 0.15). Thus, the addition of ciprofloxacin
and metronidazole to budesonide was ineffective in patients with active CD, but
there were some indications that the antibiotic combination may improve the
outcome when the colon is involved.

In a further trial'* oral budesonide was tested in a randomized double-blind
dose-finding study. Patients with active Crohn’s ileocolitis without steroid
pretreatment received either 3 x2 mg, 3x3 mg or 3 x6 mg budesonide.
Remission rates after 6 weeks were 36% (3 x 2 mg budesonide), 55% (3 x 3 mg
budesonide), and 66% (3 x 6 mg budesonide), respectively. Only the remission
rates of 3x6 mg versus 3 x2 mg were significantly different (p = 0.017).
Patients with high disease activity (CDAI >300) responded better to the
highest budesonide dose (remission rates 0%, 25%, and 75% for 3 x2 mg,
3 x 3 mg, and 3 x 6 mg budesonide). Steroid-typical side-effects were observed
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Table 3 Dose-escalation study with oral pH-modified release budesonide in patients with active
ileocolonic Crohn’s disease'® (percentages)

Budesonide

3x2mg 3x3mg 3 x6mg
Remission rate (n=39) (n=33) (n=32)
Total 36 55 66
CDAI <300 47 71 64
CDAI >300 0 25 75
Ileum/ascending colon 30 60 59
Ileum/left colon 31 46 73

*p<0.05 3 x 6 mg vs 3.2 mg.

in seven patients (3 x 2 mg), one patient (3 x 3 mg), and eight patients (3 x 6 mg)
after 6 weeks of treatment. This study demonstrates that oral pH-modified
release budesonide shows a dose-dependent effectiveness in patients with active
ileocolonic CD. In the majority of patients 9 mg budesonide per day is
sufficient; in patients with highly active disease higher doses can increase the
therapeutic response (Table 3).

MESALAZINE

The utility of mesalazine in the treatment of mild to moderately active
ileocaecal CD is controversial. There are few randomized controlled trials
which used mesalazine for the induction of remission of CD. Danish
investigators reported that Pentasa (1.5 g/day) was not better than placebo,
but suggested that trials using larger doses should be performed’®.

Singleton et al.'” performed a dose-ranking study with Pentasa in patients
with active CD. While remission rates of 18%, 23%, and 24% were obtained
with placebo, 1 g 5-aminosalicylic acid (5-ASA)/day or 2 g 5-ASA/day,
respectivel7y, 4 g 5-ASA/day induced remission in 43% of patients
(p <0.005)"". However, a combined analysis of three studies using Pentasa in
active CD, including the above-mentioned study'®, showed a significant but
only modest benefit from the Pentasa treatment. While in the ITT analysis
group (n = 615) the mean CDAI decrease in Pentasa-treated patients was 63 +6
points, it was 45+ 6 points in placebo-treated patients (difference 18 +9 points, p
= 0.004). The per-protocol analysis showed a slightly higher difference in the
CDAI decrease (25411 points, p = 0.002); the clinical benefit of this effect is,
however, questionable.

There are two studies which compared Salofalk with conventional
glucocorticoids in patients with active CD. Martin et al.'® compared Salofalk
3 g/day with prednisone in 44 patients with CD. Although prednisone treated
patients had a prompter decline in the CDAI, by the end of the study both
groups had an equivalent response. Gross et al.?’ compared Salofalk 4.5 g/day
with 6-methylprednisolone (48 mg/day starting dose) in patients with active

19,20
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Mild to moderately active ileocecal Crohn’s disease
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. Mesalazine
Budesonide (limited benefit)
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| Sytemic glucorticoids (e.g. prednisone, prednisolone) |
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| Immunomodaulators (e.g. azathioprine/s-MP, MTX, infliximab, adalimumab) |

Figure 2 Treatment algorithm for patients with mild to moderately active ileocaecal Crohn’s
disease

Crohn’s ileocolitis. Duration of treatment was 8 weeks. The mean CDAI
decrease in the mesalazine group was 85 points, in the 6-methylprednisolone
group it was 122 points. Remission rates (intention-to-treat) after 8 weeks were
40.0% in the mesalazine group and 56.3% in the 6-methylprednisolone group.
The size of the study, however, was too small to calculate a statistically
significant difference between the two treatment groups.

The most favourite data for mesalazine were published by Prantera et al.?'.
They performed a randomized study including patients with mild to
moderately active Crohn’s ileitis (CDAI 180-360). The patients were treated
for 12 weeks with either mesalazine tablets (4 g/day), mesalazine microgranules
(4 g/day) or 6-methylprednisolone (40 mg/day starting dose). The median
CDAI decrease was 113.5 points in the mesalazine tablet group, 123 points in
the mesalazine microgranule group and 154 points in the 6-methylprednisolone
group. The corresponding remission rates were 61% for mesalazine tablets,
79% for mesalazine microgranules, and 60% for 6-methylprednisolone.

CONCLUSIONS

For the treatment of patients with mild to moderately active ileocaecal CD
budesonide 9 mg/day is the preferred treatment. Budesonide is superior to
placebo (RR 1.85, 95% CI 1.31-2.61) and superior to mesalazine 4 g/day (RR
1.73, 95% CI 1.26-2.39). Budesonide achieves remission in 51-60% over 8-10
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weeks. Budesonide is preferred to prednisolone for patients with mild to
moderately ileocaecal CD, since it is associated with fewer glucocorticoid
side-effects (RR 0.65, 95% CI 0.53-0.80), although a systematic review has
shown that budesonide is somewhat less effective than conventional
glucocorticoids (RR 0.87, 95% CI 0.76-0.995). In patients with low disease
activity, however, budesonide was not significantly less effective than
conventional glucocorticoids (RR 0.91, 95% CI 0.77-1.07). If budesonide
fails, oral systemic glucocorticoids, e.g. prednisone or prednisolone, are
indicated. If systemic glucocorticoids fail, which is rarely the case in mild to
moderately active ileocaecal CD, immunomodulators or surgery are indicated.

References

1. Carter MJ, Lobo AJ, Travis SP et al. Guidelines for the management of inflammatory bowel
disease in adults. Gut. 2004;53(Suppl. 5):V1-16.

2. Stange EF, Schreiber S, Folsch UR et al. Diagnostik und Therapie des M. Crohn —
Ergebnisse einer evidenzbasierten Konsensuskonferenz der Deutschen Gesellschaft fiir
Verdauungs- und Stoffwechselkrankheiten. Z Gastroenterol. 2003; 41:19-48.

3. Stange EF, Travis SPL, Vermeire S et al. for the European Crohn’s and Colitis Organisation
(ECCO). European evidence based consensus on the diagnosis and management of Crohn’s
disease: definitions and diagnosis. Gut. 2006;55(Suppl. I): I1-15.

4.  Greenberg GR, Feagan BG, Martin F et al. and the Canadian Inflammatory Bowel Disease
Study Group. Oral budesonide for active Crohn’s disease. N Engl J Med. 1994;331:836—
841.

5. Tremaine WJ, Hanauer SB, Katz S et al. and the Budesonide CIR United States Study
Group. Budesonide CIR capsules (once or twice daily divided-dose) in active Crohn’s
disease: a randomized placebo-controlled study in the United States. Am J Gastroenterol.
2002;97:1748-54.

6. Rutgeerts P, Lofberg R, Malchow H et al. A comparison of budesonide with prednisolone
for active Crohn’s dsiease. N Engl J Med. 1994;331:842-5.

7.  Gross A, Andus T, Caesar I et al. and the German/Austrian Budesonide Study Group. Oral
pH-modified release budesonide versus 6-methylprednisolone in active Crohn’s disease. Eur
J Gastroenterol Hepatol. 1996; 8: 905-9.

8. Campieri M, Ferguson A, Doe W et al. and the Global Budesonide Study Group. Oral
budesonide is as effective as oral prednisolone in active Crohn’s disease. Gut. 1997;41:209—
14.

9.  Bar-Meir S, Chowers Y, Lavy A et al. and the Israeli Budesonide Study Group. Budesonide
versus prednisolone in the treatment of active Crohn’s disease. Gastroenterology.
1998;115:835-40.

10. D’Haens G, Verstraete A, Cheyns K et al. Bone turnover during short-term therapy with
methylprednisolone or budesonide in Crohn’s disease. Aliment Pharmacol Ther.
1998;12:419-24.

11. Thomson O, Cortot A, Jewell D et al. and the International Budesonide-Mesalamine
Study Group. A comparison of budesonide and mesalamine for active Crohn’s disease. N
Engl J Med. 1998;339:370-4.

12. Thomson O@, Cortot A, Jewell D et al. for the International Budesonide-Mesalamine
Study Group. Budesonide and mesalazine in active Crohn’s dsiease: a comparison of the
effects on quality of life. Am J Gastroenterol. 2002;97:649-53.

13. Steinhart AH, Feagan BG, Wong CJ et al. for the Crohn’s and Colitis Foundation of
Canada Inflammatory Bowel Disease Network Investigators. Combined budesonide and
antibiotic therapy for active Crohn’s disease: a randomized controlled trial.
Gastroenterology. 2002;123:33-40.

14. Herfarth H, Gross V, Andus T et al. and the German/Austrian Budesonide Study Group.
Analysis of the therapeutic efficacy of different doses of budesonide in patients with active
Crohn’s ileocolitis depending on disease activity and localization. Int J Colorectal Dis.
2004;19:147-52.

219



15.

16.

17.

18.

19.

20.

21.

IBD 2007 — ACHIEVEMENTS IN RESEARCH AND CLINICAL PRACTICE

Kane SV, Schoenfeld P, Sandborn WJ, Tremaine W, Hofer T, Feagan BG. Systematic
review: the effectiveness of budesonide therapy for Crohn’s disease. Aliment Pharmacol
Ther. 2002;16:1509-17.

Rasmussen SN, Lauritsen K, Tage-Jensen U et al. 5-Aminosalicylic acid in the treatment of
Crohn’s disease. A 16 week double-blind, placebo-controlled, multicenter study with
Pentasa. Scand J Gastroenterol. 1987;22:877-83.

Singleton JW, Hanauer SB, Gitnick GL et al., Pentasa Crohn’s disease Study Group.
Mesalamine capsules for the treatment of active Crohn’s disease: results of a 16-week trial.
Gastroenterology. 1993;104:1293-301.

Hanauer SB, Stromberg U. Oral Pentasa in the treatment of active Crohn’s disease: a meta-
analysis of double-blind, placebo-controlled trials. Clin Gastroenterol Hepatol.
2004;2:379-88.

Martin F, Sutherland LR, Beck IT et al. Oral 5-ASA versus prednisone in short term
treatment of Crohn’s disease: a multicenter controlled trial. Can J Gastroenterol.
1990;4:452-7.

Gross V, Andus T, Fischbach W et al. and the German 5-ASA Study Group. Comparison
between high dose 5-aminosalicylic acid and 6-methylprednisolone in active Crohn’s
ileocolitis. A multicenter randomized double-blind study. German 5-ASA Study Group. Z
Gastroenterol. 1995;33:581-4.

Prantera C, Cottone M, Pallone F et al. and a Cooperative Study Group. Mesalamine in the
treatment of mild to moderate active Crohn’s ileitis: results of a randomized, multicenter
trial. Gastroenterology. 1999;116:521-6.

220



22
Therapy of mild to moderate colonic
Crohn’s disease

H. A. AKPINAR

INTRODUCTION

Crohn’s disease (CD) is a chronic inflammatory bowel disease characterized by
a relapsing inflammatory process. It can affect any part of the gastrointestinal
(GI) tract and is associated with transmural inflammation of the gut wall'.

Management targets of CD are to induce and maintain remission and to
keep or improve quality of life of patients. The treatment plan for CD depends
on the disease behaviour pattern, severity and location, and should be
individualized according to the patient’s response and tolerability to medical
intervention. The main factors influencing therapeutic decisions in CD are
shown in Table 12,

The activity of CD can be assessed clinically, endoscopically or by some
indices. According to the European Crohn’s and Colitis Organization (ECCO),
Crohn’s Disease Activity Index (CDAI) values between 150 and 220 are
accepted as ‘mild disease’. These ambulatory patients are able to eat and drink
without manifestations of obstruction, fever, dehydration, abdominal mass or
tenderness and > 10% weight loss. C-reactive protein (CRP) levels are usually

Table 1 Main factors influencing therapeutic decisions in Crohn’s disease?

Pattern of disease behaviour
Penetrating, stenosing, inflammatory

Disease activity
Mild, moderate, severe

Disease location
Ileal, ileocolonic, colonic

Patient’s age
Lack of response to other drugs in the same flare-up
Drug intolerance and/or contraindication
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Mild Moderate Severe

Enteral nutrition* Corticosteroids £
Budesonide** immunomeodulators* +
Antibiotics infliximab
Aminosalicylates?**
... Surgery
*First-line in paediatrics : : : :
**Only for ileal or right colon CD *Thiopurines, first choice
*#57P in colonic CD Methotrexate, second-line

Figure 1 Medical therapeutic approach in ‘inflammatory’ active Crohn’s disease? (CD: Crohn’s
disease, SZP: salazopyrine)

above the upper limit of normal. CDAI values between 220 and 450 are
accepted as ‘moderate’ disease. These patients have failed to respond to
treatment for mild disease and have prominent symptoms such as intermittent
vomiting (without obstruction), > 10% Weight loss and tender mass. CRP levels
are raised above the upper limit of normal”.

There are many drugs which can be successfully used for inducing remission.
The patients should be educated about the side-effects of drugs used and the
importance of adherence to treatment®. There is only one therapeutic measure
that should be advised in all CD patients: quit smoking. Treatments currently
used for mild to moderate colonic CD are aminosalicylates, antibiotics and
budesonide, as shown in Figure 12. Treatments for moderate to severe CD are
corticosteroids, infliximab and immunomodulators®>.

ENTERAL NUTRITION

Enteral nutrition, given orally or via tube feeding, can be an alternative
treatment. Because of the absence of important side-effects and the presence
of beneficial effects on nutritional status, the enteral nutrition can be preferred
as an alternative treatment, especially in paediatric patients and adult patients
with malnutrition®.

According to ECCO consensus comment, nutritional therapy may be less
effective in colonic than in small bowel disease in adults, but a meta-analysis
was unable to confirm this, because numbers from controlled trials are too
few*. After the ECCO consensus on CD, a meta-analysis which was done by
Zachos et al., evaluating the effectiveness of enteral nutrition as a primary
therapy to induce remission in CD and to examine the importance of formula
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composition on effectiveness, was published in 2007’. It was concluded that
corticosteroids are more effective than enteral nutrition for treating active CD.
There was no difference in the effectiveness for treating active CD when one
form of enteral nutrition was compared with another form, and there was a
trend favouring low-fat formulations’.

AMINOSALICYLATES

Aminosalicylates have been used for over three decades to treat mild to
moderate CD®. Sulphasalazine (SASP) and 5-aminosalicylic acid (mesalazine
or mesalamine) are the commonly used aminosalicylates. SASP contains a
sulphonamide antibiotic (sulphapyridine) linked by an azo band to an anti-
inflammatory salicylate (mesalamine)?; it requires colonic bacteria to release
the active moiety of the drug. Since sulphapyridine is responsible for most of
the side-effects, mesalamine formulations were developed.

SASP and mesalamine inhibit tumour necrosis factor alpha and interleukin
1, arachidonate metabolites, transcription factor NF-kB and leukocyte
chemotaxis, and induce apoptosis, activate PPAR-y and scavenge free reactive
oxygen metabolites (Figure 2)°.

Arachidonic

acid metabolites NFhB
IL-1 Leukocyte

TNF + chemotaxis
\ COOH

/, \\

SASP/5-ASA
= Reactive
Apoptosis oxygen
induction scavenger

Activation of PPAR-y
and its expression

Figure 2 Inflammatory mediators and other factors in the diseased intestine that are affected by
SASP or mesalamine’
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Figure 3 The mechanism of action of mesalamine in the colon’. (APC: antigen-presenting cell,
Tul: T helper 1 cell, IFN-y: interferon gamma: TNF: tumour necrosis factor, IL-1f: interleukin

1B

The mechanism of action of mesalamine in the colon can be seen in Figure 3.
Antigen-presenting cells are able to recognize luminal antigens penetrating the
colonic wall and, through interaction with Th1 cells, induce the production of
interferon gamma (IFN-y). This activates epithelial cells. Mesalamine is able to
block transcription of inflammatory cytokines in intestinal epithelial cells’.

Sulphasalazine

Two large studies and several smaller ones, have shown that SASP is modestly
effective in inducing remission in CD, especially in colonic CD'°. The efficacy
of SASP has been compared to placebo or to corticosteroids in several
controlled trials. Before the development of CDAI, Anthonisen et al.
randomized 31 patients to a 4-month crossover study with SASP 3 g/day or
placebo. SASP was superior to placebo in improving the overall clinical
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condition in 17 patients''. In another small study, 27 patients with active small
bowel and/or colonic CD were randomly allocated to receive SASP 6 g/day or
placebo for 26 weeks. A decrease in CDAI >25% was achieved in 61.5% of
patients randomized to SASP compared with only 7.7% of patients in the
placebo group'?. The American National Cooperative Crohn’s Disease
multicentre study randomly allocated 295 active patients (CDAI ~250) to
receive placebo (n = 77), prednisone 0.25-0.75 mg/kg (n = 85), azathioprine 2.5
mg/kg (n =59), or SASP (1 g/15 kg of body weight) (» = 74). Remission (CDAI
< 150 points) was obtained and maintained by 26% of patients on placebo (20/
77) compared with 38% on SASP (28/74) for the 17-week follow-up period, a
statistically significant difference'®. Patients with involvement limited to the
colon responded to SASP better than to placebo'®. The European Cooperative
Crohn’s Disease Study also evaluated the effectiveness of SASP and 6-
methylprednisolone, alone or in combination, compared with placebo in 455
patients with CD. Two hundred and fifteen patients had active disease at entry
and were treated with SASP (3 g/day) (n = 54), 6-methylprednisolone (48 mg/
day weekly, tapered to 12 mg/day weekly) (n = 47), combination therapy (n =
56) and placebo (n = 58). The proportion of patients achieving remission
(CDAI < 150) before the end of 18 weeks was 50% with SASP compared with
37.9% in the placebo group'®. The lower efficacy of SASP observed in this study
is probably secondary to a lower dose of SASP compared with the American
Natli(é)nal Cooperative Crohn’s Disease Study, where the mean dose was 4 g/
day .

Mesalamine

Mesalamine has been accepted as first-line treatment of choice for mild to
moderately active CD by the majority of gastroenterologists. Both Rasmussen
et al. and Mahida and Jewell found no difference in remission rates at 16 and 6
weeks respectively using the relatively low-dose mesalamine (1.5 g/day) vs
placebo'”"'®. Tremaine et al. randomized 38 patients to either placebo or
Asacol 3.2 g/day. There was a statistically significant difference at the
combination of partial remission (fall in CDAI more than 70 points) and
clinical remission'®.

The series of studies of mesalamine in mild to moderately active CD were
those carried out by Singleton et al. In the initial study 310 CD patients were
randomized to placebo, 1 g, 2 g or 4 g Pentasa daily. A significant difference
after 8 weeks was observed only in the 4 g/day group. Quality of life also
improved in the 4 g/day group'®. Although this initial result was promising, the
same group undertook a second trial with identical entry criteria randomizing
to placebo 2 g/day and 4 g/day mesalamine; this study has been reported only
as a short letter, but this time the findings were negative for a benefit of the 4 g/
day dose over placebo. A third study focusing on the 4 g dose alone was
undertaken, but has never been reported. The meta-analysis of these three
studies showed a mean reduction in CDAI, 63 points in 304 subjects who
received Pentasa 4 g/day vs 45 points for the 311 who received placebo.
Although this 18-point difference in CDAI achieved statistical significance, it
is not clinically significant?.
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According to ECCO consensus on CD, active colonic CD may be treated
with sulphasalazine if only mildly active by the evidence level (EL) 1b, and the
recommendation grade (RG) A (statement 5D)*. According to ECCO
consensus comment, SASP 4 g daily is effective for active colonic disease, but
cannot be recommended as first-line therapy in view of a high incidence of side-
effects. It may be appropriate in selected patients, such as those with an
associated arthropathy. Opinion varies about the value of topical 5-ASA as
adjunctive therapy in left-sided colonic disease. There has been no controlled
trial of topical therapy of CD, so there is no evidence base. Distal colonic CD
presents an occasional therapeutic dilemma. The consensus believes it should
be considered in these circumstances, but a similar proportion advise or
recommend it as do not use it*.

ANTIBIOTICS

Many experimental and clinical observations suggest that intestinal microflora
plays a potential role in the pathogenesis of inflammatory bowel disease (IBD).
Manipulation of luminal contents using antibiotics is a potentially effective
therapeutic option. Although antibiotics are used in the septic complications of
CD, their use as a primary therapy in CD is more controversial®'.
Metronidazole and ciprofloxacin are the most commonly used antibiotics in
the treatment of CD. Suggested mechanisms of action of antibiotics in IBD can
be seen in Table 22!2,

Metronidazole

Blichfeldt et al. examined the effectiveness of metronidazole 1 g/day for the
duration of 16 weeks as an adjunctive therapy to SASP in CD. Although there
was no overall benefit with metronidazole, significant improvement of
symptoms and laboratory parameters was found in six of the 22 patients with
isolated colonic CD??. In another smaller placebo-controlled study,
metronidazole showed no benefit over placebo®*. In a Swedish Cooperative
Crohn’s Disease Study the efficacy of metronidazole 800 mg daily compared
with SASP was evaluated in a randomized, double-blind 4-month crossover
study. CDAI and plasma orosomucoid levels were the evaluation criteria.
Those patients who responded during the first study period remained stable
during the second study period regardless of the treatment. However, plasma
orosomucoid levels increased significantly in the SASP-treated group. In the
patients with active disease during the first phase, a significant fall in CDAI

Table 2 Antibiotics in IBD: suggested mechanisms of action®!

Eradication of bacterial antigenic trigger
Elimination of bacterial overgrowth
Reduction of proinflammatory bacterial toxins
Potential immunosuppressive properties
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was observed in those patients who were switched to the metronidazole group;
not for those who were switched to SASP treatment®”. Sutherland and co-
workers performed a double-blind study which compared the efficacy of
metronidazole in two doses (20 mg/kg and 10 mg/kg) with placebo in patients
with CD. One hundred and five patients participated but only 56 completed the
study period of 16 weeks. Although patients receiving metronidazole 20 mg/kg
per day had a greater improvement in disease activity than those receiving 10
mg/kg per day, the difference did not reach statistical significance, probably
due to the small sample size. Preliminary analysis suggested that metronidazole
was more effective in patients with disease confined to the large intestine or
affec;uéng both small and large bowel than in those with small bowel disease
only~".

Ciprofloxacin

Prantera et al. conducted a study which aimed to investigate the efficacy and
safety of a combination of metronidazole and ciprofloxacin, compared with
methylprednisolone, in treating 41 consecutive patients with active CD. Thirty-
one patients were randomly allocated to receive, for 12 weeks, ciprofloxacin 500
mg twice daily plus metronidazole 250 mg four times daily or
methylprednisolone 0.7-1 mg/kg per day, followed by tapering of 4 mg
weekly. Ten of the 22 antibiotic patients (45.5%) and 12 of the 19 steroid
patients (63%) obtained clinical remission (CDAI < 150) at the end of the 12-
week study (p = n.s.)?’. Colombel et al. performed a 6-week study which
comprised 40 patients and compared the efficacy of ciprofloxacin 1 g/day to
mesalamine 4 g/day. They did not observe any difference between treatment
groups (56% remission with ciprofloxacin vs 55% remission with
mesalamine)?®.

Greenbloom et al. examined the efficacy and safety of combination
ciprofloxacin and metronidazole for patients with active CD of the ileum and/
or colon. Seventy-two patients with active CD of the ileum (» = 27), ileocolon (n
= 22) or colon (n = 23) were treated with ciprofloxacin 500 mg b.i.d. and
metronidazole 250 mg t.i.d. for a mean of 10 weeks. Clinical remission was
observed in 49 patients (68%), and 55 patients (76%) showed a clinical
response. A clinical response also occurred in a greater proportion of patients
with colonic disease, with or without ileal involvement (84%), compared with
patients with ileal disease alone (64%), and in patients without resection (86%)
compared with those with previous resection (61%)>.

Arnold et al. studied the efficacy of adding the antibiotic ciprofloxacin to the
treatment of moderately active, but resistant, cases of CD. Forty-seven adults
with moderately active CD were randomly assigned treatment with
ciprofloxacin 500 mg twice daily vs placebo twice daily for 6 months. Mean
CDALI scores at the completion of the study were 112 for the ciprofloxacin
group (n = 25) and 205 for the placebo group (n = 12) (» <0.001). They observed
modest clinical benefit in the patients receiving ciprofloxacin®. In contrast, in a
larger placebo-controlled trial reported by Steinhart et al., the addition of both
ciprofloxacin and metronidazole to budesonide did not result in any
theurapeutic gain compared with budesonide therapy?'.
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An important issue when considering the use of antibiotics in IBD is the
requirement of a long treatment period; thus tolerability becomes a problem.
Metronidazole is associated with some untoward side-effects such as GI
intolerance, metallic taste and peripheral neuropathy, which are reported to be
50% or more. Ciprofloxacin is better tolerated; its side-effects are nausea,
diarrhoea and skin rashes. The concomitant use of antibiotics signiﬁcantlzy
increases the incidence of side-effects and the number of drug withdrawals®>.
Taken together these data suggest that neither metronidazole nor ciprofloxacin
alone is effective in the management of CD. The combination of these
antibiotics may have some beneficial effects™?.

According to ECCO consensus comment, metronidazole 10-20 mg/kg
induces a response for colonic disease, but not remission. It is consequently
not recommended as first-line therapy, and has a high incidence of side-effects,
but has a role in selected patients with colonic disease who wish to avoid
corticosteroids®.

BUDESONIDE

Although the efficacy of classic steroids is well known for induction of
remission of mild to moderate CD, their side-effects are also well documented.
Furthermore, one-third of CD patients treated with systemic glucocorticoids
become steroid-dependent®®. Budesonide is a useful alternative to systemic
steroids when steroid treatment is needed®’. There are two formulations of
budesonide used for treatment of CD; controlled ileal release (Entocort, Astra
Zeneca) and pH-dependent release (Budenofalk, Dr Falk Pharma)?®.

It is clear from the studies reviewed that budesonide is superior to placebo
(number needed to treat, NNT: 5) and to mesalamine (NNT: 4) for induction of
remission of CD. However, the efficacy of budesonide is inferior to
conventional steroids (NNT: 12)*°. There are insufficient data showing the
effect of disease location on efficacy of budesonide. There are only two studies
evaluating pH-dependent release budesonide in those patients with
involvement anywhere in colon except with ileal or ascending colon
involvement. The first one is a prospective multicentre, randomized, double-
blind study which assessed the effectiveness and safety of oral pH-modified
release budesonide in patients with active CD in comparison with 6-
methylprednisolone (Metpred). A total of 67 patients with active CD (CDAI
> 150) were included. Patients were treated with 3 x 3 mg budesonide (n = 34)
or Metpred (n = 33) according to a weekly tapering schedule (48-32-24-20-
16-12-8 mg). Baseline demographics, disease activity and localization of CD in
the small bowel and the colon were similar in both treatment groups. On an
intention-to-treat basis 19/34 patients in the budesonide group (55.9%) and
24/33 pag‘gients in the Metpred group (72.7%) were in remission after § weeks (p
=0.237)"".

The second study, performed by Bar-Meir et al., compared the efficacy and
safety of budesonide and prednisone in the treatment of active CD involving
the terminal ileum and/or the colon. In a randomized, double-blind, controlled
trial, patients received either 9 mg budesonide once daily for 8 weeks (z = 100)
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or 40 mg prednisone once daily for the first 2 weeks tapered gradually to 5 mg/
day by the end of the study (z = 101). By intention-to-treat analysis, treatment
efficacy defined as CDAI <150 at completion was 51% and 52.5% for the
budesonide and prednisone groups, respectively>®.

According to ECCO consensus on CD; active colonic CD may be treated
with sulphasalazine if only mildly active (EL 1b, RG A) or with systemic
corticosteroids (Statement 5D) by the EL 1a and RG A. According to ECCO
consensus comment, in its current formulation, oral budesonide has no role in
therapy of colonic disease, unless it primarily affects the proximal colon (with
or without ileal involvement)*.

CONCLUSIONS

According to ECCO consensus on CD:

e Active colonic CD may be treated with sulphasalazine if only mildly active
(EL 1b, RG A) or with systemic corticosteroids.

e For those who have relapsed, azathioprine/mercaptopurine should be added
(EL 1a, RG B) or, if intolerant, methotrexate should be added (EL 1a, RG
B).

e Infliximab should be considered in addition for corticosteroid or
immunomodulator refractory disease or intolerance (EL 1b, RG B),
although surgical options should be considered and discussed.

e Topical treatment should be considered for distal disease (EL 5, RG D)*.
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State-of-the-Art Lecture:

Future therapies in inflammatory
bowel diseases

J. SCHOLMERICH

INTRODUCTION

There is obviously a need for new therapies in inflammatory bowel disease
(IBD). Among the goals of treatment, induction and maintenance of clinical
remission without steroids is currently the most important practical aim and
can be achieved in the majority of patients. However, in the future the
preservation of the main functions of the intestinal tract for many decades of
life in these young patients seems to be a more attractive goal. Those functions
comprise the absorption of nutrients, the retention of water and electrolytes,
and the controlled release of faeces. This implies the avoidance of surgery and/
or structural damage due to continuous inflammation and scarring. The
ultimate goal is obviously the healing of the disease, which means elimination
or neutralization of susceptibility factors which are mostly not yet even known.

EPIDEMIOLOGY AS BASIS OF TREATMENT

It is obvious that IBD comprise a number of entities which currently are named
‘Crohn’s disease’, ‘ulcerative colitis’ and ‘colitis undetermined’ (formerly
‘indeterminate colitis’). However, looking at symptoms of these disorders it is
obvious that there is a huge overlap between the main entities (Figure 1). This is
also apparent when looking at the clinical picture of IBD, which ranges from
oral aphthae to perianal fistulas and many even extraintestinal problems such
as eye, joint and skin lesions. Therefore it does not seem to be appropriate in the
long term to discuss treatments of Crohn’s disease (CD) and ulcerative colitis
(UC) separately, but to discuss treatments for subgroups of the ‘inflammatory
bowel syndrome’ according to the genotypes and phenotypes.

The course of disease in CD, as well as in UC, seems to be more benign, as
discussed and presented in most of the referal centre data'*>. For example the
disease course in CD over 10 years as demonstrated from the IBSEN study in
Oslo shows that almost half of the patients have a benign course with an initial
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Figure 1 Inflammatory bowel diseaases
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Figure 2 Disease course in Crohn’s disease over 10 years (Ibsen study?)
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flare and then very low activities over the next 10 years; 32% have relapsing
activity without clear-cut aggravation; 3% have an initial mild course and then
change to a severe form, and 20% have continuous activity and those patients
are probably the ones who really need new treatment approaches (Figure 2)°.
Currently the principles of pathophysiology are based on the immunology
paradigm which describes the disturbed functions of gut lymphocytes for
whatever reason reacting in an uncontrolled fashion to luminal components
and producing a whole orchestra of chemokines and cytokines, among many
other tumour necrosis factors (TNF). These mediators have many effects
including the attraction of new immune cells such as neutrophils and
macrophages. Those in turn again release, after activation, another orchestra
of cytokines and more mediators such as leucotrienes, platelet-activating
factor, reactive oxidant species and many more which finally lead to
destruction of the target cell, namely the epithelial cell in the gut. Based on
this paradigm many treatments have been aimed at immune suppression, i.e.
inhibiting lymphocyte activity or even inducing lymphocyte destruction.

APOPTOSIS AS A TARGET

The example of Caenorhabditis elegans demonstrates how important apoptosis
is for normal function of an organism. In addition it has been shown in many
examples that apoptosis is a basic principle of dysfunction of many organs.
Consequently it has been shown that inhibition and induction of apoptosis can
be useful in a number of different diseases (Table 1). Some of these treatments
are already registered by the FDA, some are still in clinical testing. It appears
from current knowledge that modern immune suppressants such as
azathioprine and methotrexate, but also biologicals such as infliximab and
others, induce apoptosis of activated lymphocytes. This has been beautifully
shown by recent work from the Netherlands.

Table 1 Manipulation of apoptosis as therapeutic approach (examples)

Substance Phase Disease

Inhibition

Rasagiline FDA® Parkinson

Amifostine FDA® Chemotherapy effects
IDN 6556 I Hepatitis C, alcoholic hepatitis
VX-740 11 Rheumatoid arthritis
Induction

Survivin I Cancer

Advexin 111 Cancer

Onyx-015 11 Colon—pancreas cancer
Cetuximab FDA® Colon cancer

Gefitinib 111 Pancreas cancer
Imatinib mesylate FDA® GIST

Erlotinib 111 Pancreas cancer

@ = approved; GIST = gastrointestinal stroma tumour
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Figure 3 Annexin V SPECT before and after infliximab®. CUR = colonic uptake ratio, R =
responder, NR = non-responder

There it was shown in humans, using a nuclear medicine technology, that
there is apoptosis in the gut in patients treated with the TNF-antibody
infliximab (Figure 3). Actually the amount of apoptosis induction determined
patient response to this treatment. It is not clear, however, if all of the new anti-
TNF agents really induce apoptosis, but it seems likely to be a major
mechanism of immunosuppression.

However, unfortunately long-term results of all currently used biologics,
when all patients initially treated are calculated, show a 6-month remission
percentage between 20% and 30%, which is obviously unsatisfactory. Recently
it has been shown that better patient selection, and restricting treatment to
patients who are truly refractory and have definitive inflammation in the gut,
increases remission rates significantly towards the range of 80% in CD but fails
to do so in patients with UC, where it only reaches 44% (Table 2)*.

In addition to those (at least at first glance) disappointing results, it needs to
be mentioned that all types of immunosuppression actually increase the
infection risk in patients treated. This is the more obvious the more combined
immunosuppressants patients are using, which includes steroids, azathioprine,
methotrexate, cyclophosphamide and obviously all the modern biologics. A
recent publication demonstrated that quite a significant number of patients
treated with conventional immunosuppression fell below a level of 250 T-helper
cells per microlitre, and that a majority of those presented clinically with
opportunistic infections®. Recent data from other series and papers
demonstrate clearly that this is also the case with anti-TNF therapy, regardless
of the indication, i.e. in theumatoid arthritis as well as in CD®”.

It is obvious from these data that the current wave of biologics is probably
not the final solution for the goals discussed at the beginning of this chapter.
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Table 2 Patient selection increases response to infliximab in IBD*

Remission Response
(%) (%)
Fistulizing Crohn’s disease 50.0 77.2
Luminal Crohn’s disease 80.4 91.3
Isolated colonic Crohn’s disease 92.9 -
Isolated small bowel Crohn’s disease 71.9 -
Ulcerative colitis/indeterminate colitis 43.8 75.0

Selection: truly refractory patients, ascertainment of inflammation; 70 patients.

DO WE HAVE ALTERNATIVES?

There are quite a number of possibilities of progress in medicine; this reaches
from the understanding of basic mechanisms leading to the solution of the
problem, through the trial-and-error system which actually succeeds by the
sheer number of attempts made, to the ‘belief and accident system’ which
actually hits the target by luck. All of these are rather unlikely in a situation
where the disease or the syndrome has many causes, influential factors and
modifiers making it very unlikely that a single cause will ever be detected, and
therefore be treated.

THE DEFECTIVE BARRIER AS A TARGET

When taking the human organism as a simple dual entity as shown in Figure 4
it becomes very understandable that the symbiosis between our genome and the
coded proteins and cells on one side and the ten times more frequent bacteria
with their hundred times more genes and unknown number of cell wall and
cytoplasmic products on the other side of the intestinal barrier is the basis of
the homeostasis in our gut, and is the reason why most of us have a very quiet
intestinal system. It has been known for quite a while that the innate immune
system is responsible for this homeostasis and that disturbances of the system
can lead to autoimmune disorders and other diseases®. This can be nicely
shown when looking at the first gene where a mutation leads to manifestation
of CD in a significant number of patients, namely with the NOD2/CARD15
gene. This gene codes for an intracellular receptor for bacterial products,
namely peptidoglycans, and seems to be rather important for the maintenance
of this intestinal homeostasis. This is nicely illustrated by our recent study
showing that recipients of stem cell transplantation for leukaemia, being
heterozygote for this gene, have a significantly increased mortality after stem
cell transplantation. Homozygotes or compound heterozygotes for this
mutation actually reached a transplantation-related mortality of 80%. This
problem could be almost abolished when patients have been conditioned with
an antibiotic system eliminating Gram-positive and Gram-negative bacteria.
This study demonstrates that these receptors of the innate immune system play
a very significant role related to our intestinal homeostasis (Figure 5)°*!°.
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Figure 5 Role of decontamination for transplant related mortality in relation to NOD2/
CARDI15 genotype. WT = wild type

237



IBD 2007 — ACHIEVEMENTS IN RESEARCH AND CLINICAL PRACTICE

HD5 mRNA transcripts HD5 mRNA transcripts
per 10 ng RNA per 10 ng RNA
8 x 105 I
3x10°
6x105
2 x10°
4 x 105
5
2 x 105 1x10
1] 0
K  CD lleitis NOD2: WT snp8 snp12 snp13

CD lleitis

Figure 6 Expression of defensin 5 RNA in the ileum — effect of NOD2 mutations'!

Another nice example is the finding that intestinal antibacterial proteins such
as defensins and others seem to be deficient (in addition related to mutations
such as the NOD2 mutation) in patients with the ileal CD type of IBD, and are
not produced by the Paneth cells which are normally responsible for their
release (Figure 6)'.

It may be concluded from these and many recent findings that the intestinal
symbiosis of host and flora may be one of the keys to IBD and its future
treatment. Many interactions and dysfunctions of our immune system depend
at least in part on the ‘correct’ intestinal colonization. This cannot be shown in
detail in this chapter. Most known genetic defects, and probably in addition
particular exogenous alterations, disturb the homeostasis and are the cause of
very different disorders, in our case IBD, but also asthma and sarcoidosis.

Attempts to modify the luminal side of this symbiosis have been successful. A
recent study with rifaximin, a non-absorbal antibiotic, showed significant
effects in CD which are more pronounced in patients with proven
inflammation (Table 3)!2. These data confirm many other earlier data on the
positive effects of antibiotics in the Crohn syndrome. Similarly in pouchitis, and
also in UC, probiotics have been found to be effective, mostly in maintaining
remission, but also in the induction of remission in more recent studies'?. The
application of Trichuris suis ova, the eggs of a helminth which cannot replicate
in the human gut, has been found to be effective in UC in a placebo-controlled
trial and in CD in a pilot study (Table 4)'*. These helminths may induce
regulatory T cells which seem to be effective in experimental colitis in several
models of IBD'°. The application of modified bacteria which produce anti-
inflammatory cytokines such as interleukin-10 has shown promising effects in
human CD, and this needs to be replicated in further clinical trials (Figure 7)'¢.
Thus far defensins or other endogenous anti-infectious peptides have not been
tested in humans, but this is under way.
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Table 3 Rifaximin in active Crohn’s disease'>

Placebo Rifaximin Rifaximin
1x800 mg 2x 800 mg
(m=27) (m=25) (n=27)
All patients
Remission (%) 32 52
Patients with CRP 1
No. 16 16
Remission (%) 25 63%*
*Significant.
Table 4  Trichuris suis ova (TSO) in active ulcerative colitis'*
TSO Placebo
(nm=30) (n=24)
Improvement (%)** 433 16.7*
Cross-over positive (%) 56.3 13.3*
All phases (%) 47.8 15.4*

*Significant; **A CAI >4.
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Figure 7 Lactococcus lactis (IL-10 expression) in active Crohn’s disease — phase I study'®

Table 5 Phosphatydylcholine orally for active ulcerative colitis'®

3 months
Phosphatidylcholine Placebo
(6 g/day)
Remission (%) 53 10*
Response (%) 90 10*
A Histology score >50% (%) 44 13%

*Significant.
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Table 6 Lack of intestinal bile and bacterial translocation in the rat®

MLN Spleen All organs

(%) (%) (%)
Controls (n = 20) 5 5 3
Sham operation (n = 22) 14 0 5
Bile duct ligation (n = 25) 48 24 32
Bile diversion (n = 23) 65 35 41

MLN = mesenterial lymph nodes.

Table 7 UDCA improves experimental ileitis and colitis

Macroscopic score

Vehicle UDCA
Indomethacin ileitis 6.2+1.4 3.0+2.5*%
TNBS colitis 3.6+1.4 1.8+1.6%

*p<0.05.

Microscopic score, myeloperoxidase, gut weight were also improved.
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1 | 1 1

1

|
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Figure 8 FXR activation blocks mucosal injury due to bile duct ligation?>. BDL = bile duct
ligation, Sham = sham operation, Veh = vehicle, GW = FXR ligand, FXR-KO = knockout for
FXR (nuclear bile acid receptor)
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NUTRIENTS, LIPIDS AND ABDOMINAL FAT AS A TARGET

More recently it has been shown that mesenteric fat and its products seem to be
very much involved in the inflammation in the gut in IBD'7'®. This is in
particular obvious from the ‘creeping fat’ and other macroscopic phenomena
observed by surgeons many years ago. The modulation of adipocyte products
such as adiponectin, resistin and others has not yet been tested, but is currently
being examined in animal experiments. The recent clinical trial using a simple
fat such as phosphatidylcholine given orally in active UC has shown surprising
remission rates (Table 5)!°, and has been reproduced in another trial using
patients with steroid-refractory colitis. These exciting data need to be
reproduced in an independent study, and look very interesting and promising.

Another approach may be even more related to endogenous compounds. It
has long been known that the lack of intestinal bile increases bacterial
translocation in different animals when different models are used (Table 6)°.
Accordingly it was shown several years ago that one bile acid, namely
ursodeoxycholic acid, improves experimental ileitis and colitis when given
orally in animals. This is true for indomethacin ileitis and TNBS colitis
regarding macroscopic and microscopic scores, neutrophil infiltration and
other signs of inflammation (Table 7)*'-*2. Very recently this has been nicely
explained by the fact that the activation of the nuclear receptor for bile acids,
FXR, can attenuate mucosal injury and even mucosal fibrogenesis very
effectively. Therefore bile acids or analogues binding to the FX receptor, given
in the right concentration and delivered to the right place, may be a very
interesting new approach to IBD (Figure 8)%.

There are many such novel approaches which are all related to the
homeostasis of the bacterial-human interaction in the gut. Most of these
approaches do not need to be expensive, and probably will not be of
immunosuppressive nature. It remains to be seen if any of those approaches
are as good as our current standard treatment. It will not be too difficult to
reach the effectiveness level of the current wave of very expensive and
aggressive biological immunosuppression.
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Management of fistulizing Crohn’s
disease: the conservative approach

H. 6. HAMZAOGLU

INTRODUCTION

Fistulas with Crohn’s disease (CD) are reported to occur in between 20% and
40% in different studies'®. The development of fistulas may precede or be
coincident with the diagnosis of CD. Patients with colonic diseases have a
higher incidence of perianal fistulas. The effective management of fistulas in
patients with CD presents an extremely challenging problem. A population-
based study has shown that 82% of fistulizing patients will eventually need
surgery. Most of these surgical procedures (83%) are minor ones such as
abscess drainage or seton replacement, but 23% resulted in bowel resection
with proctectomy?.

The first step should be to define the exact anatomical feature of the fistula
and rule out infectious complications such as an abscess. The only treatment
for abscess is surgical drainage. Good collaboration between the
gastroenterologist and the surgeon is essential in management. Endoscopy
and either magnetic resonance imaging (MRI) or endoscopic ultrasound
(EUS) must be performed in all patients before starting treatment.
Examination under anaesthesia (EUA) is also very helpful in determining the
extent and type of fistula. Abscess drainage and/or seton placement may also
be performed at the same time. It is possible to reach 100% diagnostic accuracy
by using the combination of MRI or EUS with EUA®.

CLASSIFICATION

Several fistula classification systems have been proposed. The most
anatomically precise one is Parks’ classification, which uses the external
sphincter as a central point of reference. This has five subtypes: inter-
sphincteric, trans-sphincteric, supra-sphincteric, extra-sphincteric, and
superficial fistula’; however, it is not easy to use in everyday clinical practice.
A simpler classification that we use in our clinical practice is based on the
American Gastroenterological Association medical position statement paper.
In this classification the fistula is either simple or complex. A simple fistula is
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Simple fistula without rectal inflammation

Antibiotics & AZA/6-MP

Failure Response
Fistulotomy Maintenance with
Fibrin glue AZA/6-MP

Treat as complex fistula

Figure 1 Management algorithm of simple fistula without rectal inflammation

defined as a superficial, inter-sphincteric or low trans-sphincteric fistula with
only one opening, and it is not associated with an abscess or connected to an
adjacent structure. In contrast, a complex fistula is one that involves more of
the anal sphincters, has multiple openings, is associated with a perianal abscess
and/or connects to an adjacent structure, such as the vagina or bladder®. The
choice of treatment modality could be based on this simple classification
system, but it is important to keep in mind that every patient is unique and
must be treated individually.

MEDICAL THERAPY IN FISTULIZING CD

Fistulizing CD can be very difficult to treat. A combination of medical
therapies is almost always necessary. Despite the lack of sufficient evidence,
metronidazole and/or ciprofloxacin is the first choice in simple fistulizing CD
without colonic inflammation. Antibiotics can be a bridge until azathioprine—
6-mercaptopurine (AZA/6-MP) start to work. If colonic inflammation with
simple fistula or complex fistula is the case it would be wiser to start with
antibiotics and AZA/6-MP together as first-line treatment. AZA/6-MP still
seems to be the mainstay of long-term treatment of fistulas. Infliximab has
clearly proved its efficacy in the short-term treatment of fistulizing CD.
Complete healing of fistula was reported in 55% of patients compared to 13%
on placebo in the first trial®. Infliximab is generally well tolerated and safe, but
serious side-effects such as infection, demyelinating disorders, congestive heart
failure, autoimmunity, and malignancy might occur, and careful follow-up is
mandatory'® 2.

246



MANAGEMENT OF FISTULIZING CD: THE CONSERVATIVE APPROACH

Simple fistula with rectal inflammation or complex fistula

Antibiotics & AZA/6-MP
& Infliximab & seton

Failure Response

Tacrolimus ? Adalumimab ? MTX? Maintenance with
| AZA/6-MP and/or Infliximab

Diversion with or without
proctectomy

Figure 2 Management algorithm of simple fistula with rectal inflammation or complex fistula

The ACCENT II maintenance trial showed that, at 54 weeks, 46% of
patients receiving infliximab continued to respond to treatment, compared
with 23% in the placebo group'®. Patients receiving infliximab therapy may
develop antibodies to infliximab and the presence of these antibodies has been
associated with the development of infusion reactions and a reduction in
therapeutic efficacy over time'*. Concomitant use of immunomodulators with
infliximab seems to decrease antibody formation.

Adalimumab is a fully human IgG1 monoclonal antibody to tumour necrosis
factor alpha. Experience with fistulizing CD is still limited. In CHARM-I
(Crohn’s trial of the fully human antibody adalimumab for remission
maintenance-I) study, the effect of adalumimab on CD was evaluated. In a
subgroup of patients with fistula, maintenance adalimumab therapy resulted in
complete fistula closure at the last two visits in 14% of placebo-treated patients,
in 36% of patients receiving adalimumab 40 mg every other week, and in 46%
of patients receiving adalimumab 40 mg weekly °. The GAIN (gauging
adalimumab efficacy in infliximab non-responders) study evaluated the
efficacy and safety of adalimumab maintenance therapy in CD patients who
had previously responded to infliximab and then lost response or became
intolerant. This study demonstrated that adalimumab therapy was also
effective in this group of patients. Adalumimab seems to be an alternative for
future use in fistulizing CD management'®.

Methotraxate is another immunosuppressant drug shown to be superior to
placebo both in remission induction and maintenance therapy in CD, but the
data on fistulizing CD are very limited. A 25% complete fistula response rate
and a 31% partial response rate were reported in a small study'’. The toxicity
and teratogenicity with chronic use of methotrexate is well known. Cyclosporin
and tacrolimus could be tried as induction therapy in refractory cases, but they
have no role in maintenance'®'?.
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AZA/6-MP still seems to be the mainstay of long-term treatment of fistulas,
but current evidence suggest that infliximab has proven its efficacy in controlled
studies. Duration, intervals and dosage of infusions still need to be determined
for longer periods, since CD is a lifelong disorder. Hopefully time will provide
us with more and accurate data, not just for infliximab but also for developing
other new biological therapies.
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Fistulizing Crohn’s disease:
the aggressive approach

B. E. SANDS

Fistulizing Crohn’s disease (CD) presents unique challenges for both patient
and physician. Fistulas are a frequent complication of CD and reflect the
transmural nature of the inflammatory process. These may arise at any time in
the course of the disease, and 46% of all fistulas in CD have been noted cither
before or at the time of diagnosis'*. The cumulative incidence of fistulization in
CD has been estimated to range between 20% and 40%". It is also estimated
that surgery is needed for approximately 83% of fistula episodes'.
Enterocutaneous, perianal, and rectovaginal fistulas have important and
detrimental impacts upon the patient’s quality of life. In addition, patients
with perineal fistulas are at increased risk for surgery, and in the most severe
cases this may include proctectomy and permanent stoma. Other surgical
approaches to fistula, such as mucosal flaps or gracilis muscle interposition,
have a high rate of failure. Therefore, a diagnosis of fistulizing CD calls for
aggressive treatment, regardless of the activity of the luminal disease.

The majority of fistulas occur in a perianal location'?. Approximately one-
quarter of fistulas are enteroenteric and may be of little consequence in the
quality of life of the patient’. These may be asymptomatic, if short segments of
bowel have been bypassed; however, these may also be a focus of abscess,
particularly if obstruction occurs distal to the fistula. Nine per cent of all
fistulas are rectovaginal; these may present as complaints of dyspareunia or
chronic vaginal drainage. Other fistula locations may include enterovesicular
fistulas®, enterocutancous fistulas to the abdomen or groin, or very rarely
cologastric® or fistulas to the urinary collecting system or ureter®. Fistulas of
this sort are highly refractory to medical therapy, and most will require surgical
approaches in order to be corrected.

The gastroenterologist plays a key role in managing fistulizing CD. The first
task is to control the overall disease activity. Regardless of the effect on the
fistula itself, controlling diarrhoea will serve to decrease the output through
fistulas to the skin and decrease symptoms related to this. The
gastroenterologist’s next task is to determine the course and complexity of the
fistula. This is a key point in choosing appropriate combinations of medical and
surgical approaches. An obvious goal is to induce closure of the fistula and to

249



IBD 2007 — ACHIEVEMENTS IN RESEARCH AND CLINICAL PRACTICE

use medical therapy to maintain closure over time. The gastroenterologist
should also serve to limit the scope of surgical intervention, which in many
cases will result in poor or undesirable outcomes. Ultimately the goal is to
improve the patient’s quality of life.

Careful assessment is required before embarking on a course of medical or
surgical therapy for fistula. Perianal fistulas, in particular, may be simple and
superficial, or may be deep, traversing the pelvic floor musculature, and
complex. Other complicating factors that need to be defined include the
presence of anal stricture or abscess. Proper evaluation of perianal abscess
starts with physical examination to note the location and number of draining
abscesses. Most importantly, the presence of tenderness, and possibly
fluctuance, should be a clue to underlying inadequately treated abscess. The
Park’s classification system has been used to describe the course of perianal
fistulas®. Superficial fistulas are those which typically arise in the anorectal
glands or an anal crypt and pass superficially to the external and internal anal
sphincter muscles. Intersphincteric fistulas are those which pass superficially to
the external anal sphincter muscle but then course through the internal anal
sphincter muscle group. Trans-sphincteric fistulas are those which pass through
both the external and internal anal sphincter muscle groups. Suprasphincteric
fistulas are those which pass around the external sphincter muscles, but
penetrate the internal sphincter muscle group, while extrasphincteric fistulas
are those which completely bypass both the external and internal anal
sphincters, proceeding over both muscle groups in a very deep fashion.

While this classification system is useful for colorectal surgeons in their daily
practice, for the purposes of the gastroenterologist it is simply important to
differentiate between the superficial fistulas and all other types. Superficial
fistulas may sometimes respond to antibiotic therapy alone; however, these are
most often cured by fistulotomy and healing by secondary intention. Careful
validation studies have demonstrated that the most accurate diagnosis of
course and complexity of perianal fistulas will include two of the following
three modalities: examination under anaesthesia, endoscopic ultrasound, or
magnetic resonance imaging (MRI)’. In practice it is usually preferable for
examination under anaesthesia (EUA) to be one of the diagnostic procedures,
because this also offers the opportunity for drainage of previously unsuspected
abscess and placement of a non-cutting seton. Setons are non-absorbable
ligatures that are threaded by the surgeon through the internal os and then
out of the external os of the fistula, with the internal os end brought through the
anal canal, and the two ends then being secured to make a loop. This permits
constant drainage of the fistula and prevention of recurrent perianal sepsis,
which has a negative impact on healing of fistulas by medical therapy.

Medical therapies thought to have utility in the treatment of fistulizing CD
include antibiotics, the thiopurine analogues mercaptopurine and azathioprine,
the calcineurin inhibitors cyclosporin and tacrolimus, and the anti-tumour
necrosis factor alpha (TNF-a) antibodies infliximab and adalimumab. Among
these agents the largest evidence base exists for the anti-TNF antibodies.

Limited data exist in support of antibiotics for healing perianal fistulas. The
data in support of metronidazole for fistulizing CD include case series each
ranging from eight to 34 patients studied® '°. One case series reported complete
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healing of fistulas in approximately half of all patients who receive
metronidazole either alone or in combination with other agents. However, for
most patients this effect was not durable, as somewhat less than 30% of patients
treated with metronidazole were successfully able to discontinue the antibiotic.
A single controlled trial of 52 patients demonstrated complete closure of
fistulas in 40% of patients treated with metronidazole alone'’. In addition,
two uncontrolled trials suggest that ciprofloxacin may be beneficial in perineal
CD''"13. One study of eight patients showed improvement in physician and
global patient assessments with treatment consisting of ciprofloxacin 1000—
1500 mg/day over 3-12 months. Another very small study consisting of five
patients with perineal CD reported that four of the five patients had resolution
of perineal pain with 4 days to 5 weeks of treatment'®. Despite this relative
paucity of data for antibiotics as a primary therapy for fistulizing CD, these
agents are widely used, and it is unlikely that randomized controlled trials for
this indication will be completed.

Reports from cases studied in clinical trials of azathioprine and
mercaptopurine have also suggested the ability of these agents to treat not
only luminal disease but also fistulas'>™'°. Meta-analyses of results from
randomized controlled trials suggest that 54% of patients treated with these
agents will respond with complete healing or decrease in discharge from their
fistulas, compared to 21% for placebo treatment'®. It should be noted, however,
that the total number of patients in the studies was small, with only 70 patients
included in this analysis. Nevertheless, the results support an odds ratio in
favour of azathioprine and mercaptopurine with regard to fistula healing at
4.44 (CI 1.50-13.20) compared to placebo. Of note, these agents are relatively
slow in onset and are of limited utility in rapid induction of fistula closure.

In the 1980s and 1990s the possibility of using the potent immunosuppressive
agent cyclosporin for CD was greeted with great enthusiasm. A number of case
series were reported, in which 64 patients received intravenous cyclosporin,
usually at a dose of 4 mg/kg per day?> 2. The onset of effect was rapid, often
less than 1 week. Although the initial response rate was very high, approaching
83%, it was reported that a high rate of relapse occurred upon switching to oral
treatment. A similar lack of maintenance effect at lower doses has also been
observed with regard to purely luminal CD?°. Given the potent
immunosuppressive effects of cyclosporin as well as the potential for renal and
other toxicities, which may be severe, this agent has largely been abandoned as
a treatment for CD in general and specifically for fistulizing disease.

However, the related calcineurin inhibitor tacrolimus, which has excellent
oral bioavailability, has also been studied®*2’. In 2003 the results of a
randomized double-blind placebo-controlled trial were reported for
tacrolimus in healing of enterocutaneous (primarily perianal) fistulas®*.
Patients were randomized to placebo or oral tacrolimus at a dose of 0.2 mg/kg
per day divided twice daily. The primary endpoint was a 50% or greater
reduction from baseline in the number of draining fistulas for at least 4 weeks.
A total of 48 patients were treated over 10 weeks, and were randomized 1:1 to
active treatment versus placebo. Overall, 43% of patients randomized to
tacrolimus responded, compared to 8% of patients treated with placebo (p =
0.004). However, the short-term response came at the cost of a variety of dose-
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limiting side-effects including hypertension, tremor, and renal dysfunction. It
should be noted that this study did not investigate long-term closure of fistulas,
and this treatment is unlikely to have a durable effect. It is expected that the
toxicity of tacrolimus would be similar to that of cyclosporin and prohibitive of
long-term use. Therefore, this agent is best considered as an inductive, rather
than a maintenance, agent.

By far the greatest evidence base for medical therapy of fistulizing CD exists
in the area of anti-TNF antibodies, in particular the chimeric anti-TNF
antibody infliximab. Anecdotal reports of closure of perianal fistulas with
infliximab supported the first randomized controlled trial of this agent for
fistulizing CD. In 1999 Present et al. reported the first double-blind,
randomized, placebo-controlled trial of infliximab for patients with fistulas
visible on the skin surface, primarily perianal fistulas?®. The primary endpoint
was a fistula response, defined as lack of drainage despite gentle compression
around the fistula orifices in at least 50% or more of the fistula openings.
Patients were given a three-dose induction regimen of placebo or infliximab 5
or 10 mg/kg intravenously at weeks 0, 2, and 6. Of greatest interest was the
secondary endpoint of closure of all fistulas, or what was called fistula
remission. Overall, 55% of patients given infliximab 5 mg/kg achieved
complete fistula closure, compared to 38%, giving infliximab 10 mg/kg and
only 13% for patients infused with placebo. The study also demonstrated that
fistula closure was not durable, with a mean duration of fistula closure of 12.3
weeks.

Accordingly, the ACCENT 2 study was undertaken to answer the following
question: among patients with fistulizing CD who respond to three-dose
induction therapy, is maintenance dosing with infliximab 5 mg/kg every 8
weeks superior to placebo maintenance dosing over a 1-year period of follow
up®®? This study was the largest blinded, randomized placebo-controlled study
yet undertaken in fistulizing CD. A total of 195 patients, comprising 69% of
those treated with open-label induction therapy of infliximab 5 mg/kg given at
weeks 0, 2 and 6 intravenously, or randomized in a blinded fashion to receive
infliximab 5 mg/kg intravenously every 8 weeks or placebo. Patients were
followed until week 54. The primary endpoint was time to loss of response.
Loss of response was defined as loss of fistula response as had been defined in
the previous study, or flare of luminal disease as defined by Crohn’s Disease
Activity Index (CDAI) criteria, or need for rescue medication or surgery. The
primary analysis demonstrated that infliximab maintenance therapy was
significantly superior to placebo maintenance therapy in maintaining
remission over a 54-week period. Median time to loss of response was more
than 40 weeks for patients randomized to infliximab maintenance compared to
14 weeks for those randomized to placebo maintenance. A major secondary
endpoint demonstrated that, among responders, complete fistula response was
maintained through week 54 in 36% maintained on infliximab compared to
only 19% maintained on placebo (p = 0.009). These results demonstrate the
possibility of durable closure and clinical improvement for a subset of patients
with fistulizing CD.

A variety of other important observations came from the ACCENT 2 study.
These included the observation that patients who did not respond to induction
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therapy were unlikely to respond to continued infliximab 5 mg/kg given every 8
weeks (18% versus 10% among non-responders randomized to receive placebo
infusion every 8 weeks)?. Patients who initially responded, and who were
maintained on infliximab 5 mg/kg every 8 weeks, but who later lost their
response, were also demonstrated to regain response more than half the time
(57%) when the dose was increased to 10 mg/kg®’. It was found that perianal
fistulas, which comprised the majority of fistulas studied, were most likely to
close (97.2% of perianal fistulas closed at any time during the study) compared
to abdominal wall fistulas (79.5% closure at any time) or rectovaginal fistulas
(64.0% closure at any time) . Finally, an additional analysis demonstrated that
infliximab maintenance therapy was associated with reduced rates of
hospitalization and surgery'. This may lead to improved long-term outcomes
and reduced costs™.

Subsequent studies have demonstrated the benefit of achieving control of
perianal sepsis before attempting treatment with anti-TNF antibodies. Patients
who have an examination under anaesthesia and seton placement have a higher
initial response rate (100%), a lower recurrence rate (44%), and a longer time to
recurrence of fistula (13.5 months) compared to patients who did not have
examination under anaesthesia prior to beginning infliximab (82.6%, 79%, and
3.6 months; p = 0.014, 0.001, 0.0001, respectively)>*. Another study compared
rate of closure of perianal fistulas in patients receiving inflixlimab 5 mg/kg at
weeks 0, 2 and 6 who were randomized to receive placebo or ciprofloxacin as
concomitant therapy*. At week 12, fistula closure rate in the ciprofloxacin
group was 91%, compared to 62% in the placebo group. By week 16 the fistula
closure rate remained superior in the ciprofloxacin group: 73% versus 39%.
These studies suggest that response to anti-TNF antibodies is more likely, as
well as more durable, with control of the septic complications of fistulas.

Additional data suggest that other anti-TNF antibodies may be successful in
healing fistulas. Data from the CHARM study, a blinded, randomized,
placebo-controlled study of adalimumab maintenance therapy, suggests that
this human anti-TNF antibody is effective in reducing draining fistulas®. In a
pre-specified secondary analysis of 123 patients enrolled with draining fistulas,
30% of patients randomized to adalimumab maintenance therapy (33%
randomized to 40 mg subcutaneously every other week (EOW) and 28%
randomized to 40 mg subcutaneously every week (EW)) had complete healing
at week 26, compared to 13% maintained on placebo (p = 0.04 for adalimumab
versus placebo). At week 56, complete healing rates were similar: 33% for both
adalimumab groups combined (37% for 40 mg EOW, 30% for EW), compared
to 13% for placebo (p = 0.02 for adalimumab versus placebo). Although this
represents a subgroup analysis from a larger study and not a dedicated
randomized controlled trial for fistulizing CD, these outcomes are similar to
those observed with infliximab. At present, fistula response rates have not been
reported for a third anti-TNF antibody, certolizumab pegol.

Other medical therapies have a relatively small body of evidence in fistulizing
CD, but may be useful should the previously mentioned agents fail. These
include methotrexate®®, mycophenolate mofetil’’, sargramostim (granulocyte—
monocyte colony-stimulating factor, or GM-CSF)*®, octreotide?’,
thalidomide®, and hyperbaric oxygen*!. With the relative paucity of data in
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support of the efficacy of these agents in healing fistulas, these should be used
infrequently if at all.

An evidence-based algorithm for the treatment of perianal fistulizing CD
can be described®. A diagnostic evaluation should be undertaken in order to
understand the course and complexity of the fistulas, and to exclude the
presence of abscess. Appropriate modalities may include endoscopic
ultrasound, MRI, or examination under anaesthesia. All foci of abscess
should be adequately drained before immune-suppressing therapies are begun.
A seton should generally be placed by the surgeon in complex fistulas. Simple
fistulas should be treated with antibiotics and, if this is not successful,
fistulotomy should be done. Complex fistulas will probably require the
addition of an immune-suppressing agent. Azathioprine may be tried first, if
sufficient time is available to wait for response to this slow-acting agent.
However, many patients will not have healing of their fistula until infliximab is
added to the regimen. Induction therapy, with a dose of 5 mg/kg intravenously
given at weeks 0, 2 and 6, should induce a fistula response in about two-thirds
of patients over the first 2 months of treatment. Successful response should be
followed by maintenance dosing every 8 weeks. Currently available data would
support the use of adalimumab either as an alternative to infliximab, or to be
used in the event of loss of response to infliximab. Should the patient fail to
respond to anti-TNF antibody, treatment with tacrolimus may be considered;
however, successful short-term induction is unlikely to be maintained with
tacrolimus alone, which has a poor safety profile at high doses.

In summary, the treatment of fistulizing CD remains challenging. Optimal
approaches incorporate careful evaluation, and an aggressive approach that
judiciously includes effective elements of medical and surgical therapy timed
appropriately and targeted to patients with correct indications.
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26
Refractory ulcerative colitis:
the conservative approach

S. ODES

INTRODUCTION

In considering the conservative approach to refractory ulcerative colitis (UC)
the following topics will be addressed: prognostic factors, corticosteroids,
companion treatments for patients on corticosteroids (5-aminosalicylates,
thiopurine analogues, methotrexate), antibiotics and hyperalimentation.
Cyclosporin, biologics and surgery will be discussed in other chapters.

PROGNOSTIC FACTORS IN SEVERE UC

A severe attack of UC remains a potential threat to life. Furthermore, of the
50% of UC cases expected to relapse once a year, some will be serious enough
to require admission to hospital and intravenous medications, usually
corticosteroids. Information about prognostic variables, available at
admission, will identify patients who are likely to respond to intravenous
corticosteroids, or hasten the introduction of non-corticosteroid medical
therapies or surgery in those individuals who are unlikely to remit when
treated with corticosteroids. Failure of intravenous corticosteroid therapy can
be defined nowadays as death, surgery within 30 days, or introduction of
cyclosporin or infliximab.

Before proceeding with the treatment options in severe UC, it is worth
reviewing what we actually know about the factors that prognosticate a bad
outcome in these unfortunate patients. Truelove and Witts in 1955 defined
severe UC by the following criteria which have stood the test of time: >6
bloody stools per day, fever > 37.8°C, pulse rate >90/min, haemoglobin <10.5
g/dl, ESR >30 mm/h'. In 10% of cases the first attack of UC will fulfil the
criteria of severe UC?. A colonic diameter > 55 mm (or 90 mm for the caecum)
or mucosal islands by abdominal X-ray on any day of admission is a poor
prognostic factor. Continuing tachycardia and fever after 24 h on treatment
with corticosteroids signified a high failure rate with this therapy®. More
recently, in a prospective study, a stool frequency of >8 or a C-reactive
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protein (CRP) of >45 on day 3 of admission was shown to foretell an 85%
likelihood of colectomy occurring during that admission®. A short duration of
illness prior to admission, as well as prior corticosteroid use, forecast a poor
response to medical therapy”. It is logical to presume that the degree of colonic
involvement and the grade of inflammation will impact on the outcome of
therapy. Sigmoidoscopy assists in assessing the severity of colonic
inflammation, and colonoscopy (often partial) has been used successfully in
the acute setting. Patients with severe colitis at colonoscopy demonstrated deep
extensive ulcerations in 97%, large mucosal abrasions and mucosal
detachment; the estimated time to colectomy in these patients was
significantly shorter than in those without such lesions®.

UC is a multifaceted disease entity which has been classified recently into
clinical phenotypes based on disease extent (E1, E2, E3) and severity (SO0, S1,
S2, S3), this being the Montreal Classification of Ulcerative Colitis’. Patients
with E3 (extensive disease, proximal to splenic flexure, or pancolitis) are more
likely to require corticosteroids and have a higher actuarial risk for colectomy
than those with E2 (left-sided, distal to the splenic flexure) and E1 (proctitis).
Furthermore, the disease severity classification reliably predicts the clinical
course in the short term, where SO implies remission, S1 is mild, S2 moderate,
and S3 severe disease. Note that the severity classification follows closely the
Truelove-Witts scale' and the latest guidelines of the American College of
Gastroenterology®. Present knowledge of the age phenotype in UC is
insufficient to allow its use as a prognostic variable in the Montreal
Classification’.

ROLE OF CORTICOSTEROIDS

It was Dr Sidney Truelove who pioneered the use of corticosteroids in UC.
Corticosteroids have rapid and potent anti-inflammatory activity. In 1955 he
showed with Witts that oral corticosteroids dramatically improved the
prognosis of acute severe UC, with reduction of mortality from 24% to 7% in
a controlled trial'. His paper with Jewell in 1974 showed conclusively that
intravenous corticosteroids were highly effective in severe UC’. In 1978
Truelove published the results of a series of 100 treatments with intravenous
corticosteroids in 87 severe UC patients'®. Sixty-five per cent of the cases were
symptom-free by day 5, 15% had partial improvement, and 25% did not
respond and were sent for immediate surgery; there were no deaths. It may
well be asked whether we are doing that much better today. To quote from
Truelove in a 1981 state-of-the-art paper'': “The importance of treating the
acute episode early and efficiently is emphasized, and a differentiated
therapeutic regimen according to disease activity is outlined.

Even today, the inexpensive intravenous corticosteroid preparations remain
the mainstay of therapy in acute severe UC, and are given as hydrocortisone
100 mg four times daily or methylprednisone 60 mg daily (0.4 mg/kg twice
daily) for 5 days®!2. Lower doses of corticosteroids were not found to be
effective'®. Moreover, extending intravenous corticosteroid therapy beyond 7
days was unlikely to be successful and could result in late introduction of other
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therapies or emergency surgery. The response rate to intravenous
corticosteroids in UC was 60-70%"*'*. It was likely (in the pre-infliximab era)
that 80% of the corticosteroid failures would require colectomy within a
decade'®. Of note, failure to achieve full remission before tapering intravenous
corticosteroids is a prescription for early relapse. In children and teenagers
corticosteroid resistance appeared to be commoner than in adults'®. This is
speculated to be the result of more extensive distribution of disease in the colon
and a greater genetic component in the young age group.

A cohort of 85 French patients with severe UC was admitted, subjected to
colonoscopy, and treated according to a very strict protocol of intravenous
methylprednisone for 945 days, bowel rest for 744 days, intravenous fluids
and electrolytes, and parenteral nutrition®. In addition antibiotics, steroid
enemas and low molecular weight heparin were used in up to half the patients.
The outcome was 34 complete remissions, seven incomplete remissions, and 44
failures. Thirteen patients were treated with intravenous cyclosporin and 37
required emergency colectomy (including seven who had received cyclosporin)
at median 12 days, range 3-37 days. By multivariate analysis the factors
predicting increased risk of failure of intravenous corticosteroid therapy
included the duration of attack >6 weeks (relative risk 2.1), finding of severe
colonoscopic lesions (RR 2.3) and presence of Truelove-Witts criteria (RR
2.3). Patients having two or three of these variables had a 75-86% risk of failure
of treatment.

An extensive review of 29 studies (time period 1974-2005, total of 1948 adult
patients) of intravenous corticosteroid therapy in severe UC was published in
2007'7. The mean dose of intravenous corticosteroids expressed as
methylprednisolone equivalent, while presuming an adult weight of 70 kg, was
68 + 13 mg/kg; in a meta-regression controlled for disease severity at baseline
the dose did not correlate with the colectomy rate. The mean response rate to
intravenous corticosteroid therapy was 67% (95% CI 65-69); the surgical rate
was 27% (95% CI 26-29) and death rate 1% (95% CI 0.7-1.6). Notably, the
colectomy rates in patients requiring intravenous corticosteroids, controlled for
dose, disease severity at baseline and time to evaluation for colectomy, were
unchanged over the 30-year study interval. Similarly the overall surgical rate in
Danish UC patients has not diminished over 1962-2005'%. By comparison the
European Collaborative Study Group of Inflammatory Bowel Disease has
recently reported a low 8.7% 10-year colectomy rate in a prospectively
recruited community-based multinational UC cohort with 619 patients!®.

COMPANION TREATMENTS FOR PATIENTS ON CORTICOSTEROIDS

These therapies include the 5-aminosalicylates (5-ASA, mesalazine,
mesalamine), azathioprine and 6-mercaptopurine (thiopurine analogues), and
methotrexate. 5-ASA and the immunomodulators are steroid-sparing in
maintenance therapy. Such adjuvant treatment may reduce the considerable
morbidity of prolonged administration of corticosteroid therapy?’.

In a recent meta-analysis of nine clinical trials, 5-ASA >3 %/ day was twice as
effective as placebo in improving acute UC, 65% versus 35%>'. The number to
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treat to achieve improvement was three (95% CI 3-5), and to achieve remission
was eight (95% CI 5-20). Lower dosages were less effective. The efficacy of 5-
ASA in the maintenance of remission in UC patients was found to be 56% in
five placebo-controlled trials; this was significantly higher than placebo. The
dose of 5-ASA varied from 1-4 g/day and the follow-up period was 6-12
months. Side-effects of 5-ASA may require stopping the drug in up to 15% of
patients, but these are usually mild. Nephrotoxicity is rare, being partly
idiosyncratic and partly dose-related.

Azathioprine 1.5-2.5 mg/kg per day and 6-mercaptopurine 0.75-1.5 mg/kg
per day are administered for maintenance of remission in UC. Dose optimality
and avoidance of serious bone marrow and hepatic toxic effects can be
achieved, at least in theory, by pretreatment measurement of TPMT
(thiopurine methyltransferase enzyme) activity or genotype, or the 6-
thioguanine level’?. A high 6-thioguanine level carries a serious risk of
leucopenia. The TPMT level correlates inversely with the drug response. Co-
administration of 5-ASA may raise 6-thioguanine levels. The addition of
allopurinol to thiopurine analogue non-responders appeared to optimize 6-
thioguanine production and reduce disease activity in six UC patients, with a
trend towards reducing the need for corticosteroids®*. In general azathioprine
or 6-mercaptopurine is introduced during corticosteroid therapy and continued
for 3-4 years in responders. The 20% of patients who relapse when the
thiopurine immunomodulator is stopped can be retreated with the same
medication. Surprisingly, the use of these agents in UC has been little studied.
Azathioprine and 6-mercaptopurine were categorized using the RAND
method as inappropriate therapy (score 5/9) for induction of remission in
severe UC extending > 60 cm from the anus®*. However, azathioprine and 6-
mercaptopurine were appropriate companion treatments (score 9/9) in steroid-
dependent and -resistant UC extending >60 cm from the anus. Azathioprine
and 6-mercaptopurine were deemed appropriate in the maintenance of
remission in UC.

The problem with thiopurine analogue intolerance occurring in 10-20% of
patients shifted attention to the possible use of methotrexate in the
maintenance treatment of UC. An initial controlled trial of oral methotrexate
in active UC gave a disappointing result®>. A recent retrospective analysis was
reported of the use of methotrexate 20 mg weekly (range 10-40 mg) in 50 UC
patients in the UK, resistant to or dependent on corticosteroids, and resistant
to or intolerant of azathioprine?®. Remission was achieved in 21 patients and
improvement in nine patients, with a marked drop of the CRP level; five
colectomies were performed. These data intimated a possible role for
methotrexate in active UC patients intolerant of thiopurines. By application of
the RAND method, methotrexate was judged to be appropriate in the
maintenance of remission in UC where azathioprine therapy had failed>*.

ANTIBIOTICS FOR PATIENTS ON CORTICOSTEROIDS

Since UC does not develop in germfree murine models, it is postulated that
bacteria have a role in the pathogenesis of human UC; the corollary to this is
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that broad-spectrum antibiotics should be given as primary or adjunctive
therapy in each flare of UC. Nonetheless the benefit of antibiotics in this
situation has not been substantiated in several controlled studies, so that the
role of antibiotics as concomitant therapy in UC patients requiring intravenous
corticosteroids remains unproven. Randomized controlled trials have shown
no short-term clinical benefit of intravenous metronidazole (500 mg thrice
daily) or ciprofloxacin (400 mg twice daily) in addition to standard intravenous
and local corticosteroid therapy for severe UC?”*®. The non-absorbable oral
antibiotic rifaximin given as 800 mg/day for 10 days decreased the number of
episodes of diarrhoea and rectal bleeding compared with placebo in severe
steroid-refractory UC but offered no advantage in altering the clinical outcome
of disease®. Trials of tobramycin have generally yielded poor results. Recent
guidelines of the British Society of Gastroenterology have restricted the use of
intravenous antibiotics in active severe UC to those patients in whom infection
is suspected prior to surgery'”. Such a situation may arise with fulminant UC
and toxic megacolon with risk of perforation. Additionally, in areas where
colonic amoebiasis is rampant it may be prudent to give metronidazole at the
onset of corticosteroid therapy while the results of the stool examination are
awaited. In giving antibiotics to hospitalized UC patients the potentially
serious complication of superimposed Clostridium difficile colitis should be
remembered. C. difficile superinfection in UC is largely community-acquired, is
difficult and expensive to diagnose by toxin assay, has an atypical endoscopic
appearance, and may be resistant to fluoroquinolones. It is commoner in
patients with colonic disease, chronic co-morbidities, and those on
immunomodulator therapy®’. The use of probiotics in severe UC has not been
studied.

HYPERALIMENTATION FOR UC PATIENTS ON CORTICOSTEROIDS

The importance of maintaining a normal blood chemistry, albumin and
haemoglobin in very ill UC patients cannot be overemphasized. Whether
treatment should include routine total parenteral nutrition and full bowel rest
is a moot point. The effect of enforced peripheral parenteral nutrition in a
recent study cannot be assessed since this parameter was not subjected to
univariate analysis®. There is still no evidence that total parenteral nutrition
benefits the acutely ill UC patient except as supplementary therapy or prior to
surgery in a moribund individual, and the procedure carries a high risk of
sepsis.

CONCLUSIONS

Intravenous corticosteroids are the mainstay of conventional treatment of
acute severe UC but a considerable proportion of patients will be found to be
steroid-resistant. Companion treatments have limited value in altering the
clinical course in such patients, indicating a real need for giving cyclosporin
and particularly biologics to these very ill patients.
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Refractory ulcerative colitis:
the aggressive approach

W. J. SANDBORN

INTRODUCTION

Patients with refractory ulcerative colitis (UC) can be broadly classified into
two categories: (1) outpatients; or (2) in-hospital patients. Outpatients with
refractory UC would typically be defined as patients failing oral corticosteroids
and azathioprine or 6-mercaptopurine. In-hospital patients with refractory UC
would typically be defined as patients failing intravenous corticosteroids. This
chapter will review the aggressive medical treatment options for patients with
refractory UC.

TREATMENT OF OUTPATIENTS WITH REFRACTORY UC

The requirements for a medication to treat outpatients with refractory UC
include: (1) the need to act reasonably quickly (probably within 1-2 weeks); (2)
efficacy for both induction and maintenance of response and remission; and (3)
an acceptable safety profile. Cyclosporin and tacrolimus do not meet these
criteria because of their unfavourable long-term safety profile. Infliximab
(chimeric anti-tumour necrosis factor (TNF) antibody) does meet all of these
criteria. The investigational visilizimab (humanized anti-CD3 antibody) does
not meet these criteria because maintenance therapy with this agent would
result in prolonged T-cell depression which presumably would lead to toxicity
from opportunistic infection, malignancy, etc.

Infliximab

Two large clinical trials, the ACT I and ACT II trials, have been conducted to
evaluate infliximab for both induction and maintenance of response and
remission in outpatients with refractory UC'. Patients received induction
therapy with infliximab 5 mg/kg or placebo at weeks 0, 2, and 6. At week 8
the clinical response rates in the ACT I trial were 69% for infliximab 5 mg/kg
versus 37% for placebo, and in the ACT II trial they were 65% for infliximab 5
mg/kg versus 29% for placebo. Similarly, the remission rates at week 8 in the
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ACT I trial were 39% for infliximab 5 mg/kg versus 15% for placebo, and in the
ACT 1I trial they were 34% for infliximab 5 mg/kg versus 6% for placebo.
Patients were then subsequently treated with maintenance therapy with
infliximab 5 mg/kg or placebo every 8 weeks for 54 weeks in the ACT I trial
and 30 weeks in the ACT II trial. The week 54 clinical response rates in the
ACT I trial were 46% for infliximab 5 mg/kg versus 20% for placebo and the
week 30 clinical response rates in the ACT II trial were 47% for infliximab 5
mg/kg versus 26% for placebo. The clinical remission rates at week 54 in the
ACT 1 trial were 35% for infliximab 5 mg/kg versus 17% for placebo, in the
ACT II trial they were 26% for infliximab 5 mg/kg versus 11% for placebo.
Mucosal healing (endoscopic healing) occurred at week 54 in the ACT I trial in
46% of patients treated with infliximab 5 mg/kg versus 18% of patients treated
with placebo, and at week 30 in the ACT II trial in 46% of patients treated with
infliximab 5 mg/kg versus 30% of patients treated with placebo. The median C-
reactive protein concentration in patients who received infliximab dropped very
rapidly with a maximal effect observed at the first measured time point — week
2. Similarly, in the ACT 1 trial, the clinical components of the Mayo score
(partial Mayo score composed of stool frequency, rectal bleeding, and
physician global assessment (score ranges from 0 to 9)) decreased from a
median score of six points at week 0 to a median score of three points at week
2 and a median score of two points at week 8. Remission and complete steroid
discontinuation occurred at week 30 in the ACT I trial in 24% of patients
treated with infliximab 5 mg/kg versus 10% of patients treated with placebo,
and in the ACT II trial in 18% of patients treated with infliximab versus 3% of
patients treated with placebo. In the ACT 1 trial, the rates of formation of
antibodies to infliximab (ATI) were somewhat greater in patients who received
monotherapy with infliximab 5 mg/kg as compared to patients who received
combination therapy with infliximab plus immunomodulator therapy with
azathioprine or 6-mercaptopurine (20% versus 0%)>. In the ACT II trial, 15%
of patients who received monotherapy with infliximab 5 mg/kg developed ATI
compared to 2% of patients who received combination therapy with infliximab
plus an immunomodulator®. However, these modest differences in the rates of
ATI formation did not impact clinical efficacy. In the ACT I trial, at week 54
the clinical response rate was 45% for both patients who received monotherapy
with infliximab 5 or 10 mg/kg and patients who received combination therapy
with infliximab plus an immunomodulator®. Similarly, in the ACT II trial, at
week 30 the clinical response 53% in patients who received montherapy with
infliximab 5 or 10 mg/kg and 55% in patients who received combination
therapy with infliximab plus an immunomodulator”.

A variety of important toxicities can occur in patients treated with
infliximab, including: acute infusion reactions, delayed hypersensitivity
reactions, formation of autoantibodies (such as antinuclear antibodies, anti-
double-stranded DNA antibodies, and antihistone antibodies), drug-induced
lupus (rare), non-Hodgkin’s lymphoma (including hepatosplenic T cell
lymphoma in children receiving infliximab in combination with azathioprine),
possibly skin cancer, serious infections and opportunistic infections (including
tuberculosis, histoplasmosis, coccidiomycosis) and demyelinating diseases such
as multiple sclerosis and optic neuritis*~.
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NOVEL THERAPIES FOR REFRACTORY UC

A variety of novel treatments are currently being evaluated for patients with
refractory UC. These can be categorized as follows. Anti-tumour necrosis
factor (TNF) agents including: adalimumab, certolizumab pegol, and
golimumab. Anti-selective adhesion molecules including the anti-intergrin
antibodies (anti-o4 integrin (natalizumab), anti-a4B7 integrin (MLN-002),
anti-f7 integrin, anti-MAdCAM-1, and anti-2EB7 integrin) and anti-sense to
ICAM-1 (alicaforsen)® '°. Anti-interleukin-2 receptor (anti-CD25) antibodies
including basiliximab and daclizumab (failed)''™'3. The anti-CTLA-4 fusion
protein abatacept is currently in clinical trials. A phase III study with apheresis
has been completed; the results are pending. The humanized anti-CD3
antibody visilizumab is currently in clinical trials'*!>.

TREATMENT OF IN-HOSPITAL PATIENTS WITH REFRACTORY UC

The requirements for a medication to treat in-hospital patients with moderate
to severely active UC refractory to intravenous corticosteroids include: (1) the
need to act very quickly (probably within 4-7 days); (2) efficacy for induction of
response and remission; (3) an acceptable safety profile. It would be ideal also
to have a maintenance effect, but this is not mandatory since a rapidly acting
agent could be used as a bridge to maintenance therapy with a second agent.
Cyclosporin, tacrolimus, and infliximab do meet all of these criteria. The
investigational agent visilizumab (humanized anti CD3 antibody) also
appears to have a rapid onset of action and to induce response and remission.
The safety profile of visilizumab is still being characterized.

Cyclosporin

The initial placebo-controlled trial with intravenous cyclosporin 4 mg/kg
administered as a continuous intravenous infusion was performed in 20
patients'®. At week 2 a clinical response occurred in 82% of patients treated
with intravenous cyclosporin compared to 0% of patients treated with
placebo'®. Remission rates were not reported. The disease activity index which
was used to measure disease activity was the Lichtiger score (ranges from 0 to
21)'®. In the patients who received cyclosporin the Lichtiger score decreased
from a median score of 13 points at week 0 to a median score of 6 points at
week 2 as compared to patients who received placebo, in whom no significant
change occurred (median Lichtiger score decreased from 14 points at week 0 to
13 points at week 2)'¢. Subsequently another trial was performed in 30 patients
who were being hospitalized for severe UC'’. Patients were randomized to
receive initial therapy with continuous infusion intravenous cyclosporin 4 mg/
kg as a monotherapy or intravenous corticosteroids as a monotherapy'’. After
7 days of treatment a clinical response occurred in 64% of patients treated with
cyclosporin and 53% of patients treated with placebo'’. Remission rates were
not reported. A third study evaluated the dose response of intravenous
cyclosporin in patients who were being hospitalized for severe UC'®. Patients
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were randomized to treatment with continuous infusion intravenous
cyclosporin 4 mg/kg or 2 mg/kg as a monotherapy. The response rate at day 8
was 84% in the cyclosporin 4 mg/kg group and 86% in the cyclosporin 2 mg/kg
group.

Despite the impressive results reported with cyclosporin in the short term, in
the long term most patients relapse after cyclosporin is discontinued'®?°. At
the University of Leuven 142 patients with severe acute UC have received
intravenous cyclosporin, of whom 118 (83%) responded'®. Forty-four of these
patients (31%) were already receiving maintenance azathioprine at the time of
the relapse that required treatment with cyclosporin whereas 74 patients (52%)
were started on azathioprine for the first time'®. At 1 year, 52% of patients who
were already receiving azathioprine, and failing it at the time cyclosporin was
initiated, required colectomy compared to 16% of patients who were starting
azathioprine for the first time'®. Considering the entire patient population of
142 patients, 5 years after treatment of cyclosporin only 31% of patients had
avoided colectomy and only 12% of patients were still in clinical remission'®. A
similar experience was seen at Oxford University where 90% of patients had
relapsed by 42 months after receiving cyclosporin and over a 7-year period 42%
of patients required colectomy?’.

A variety of toxicities have been associated with cyclosporin, including
headache, tremor, paraesthesias, seizures (predominantly with intravenous
cyclosporin), hypertrichosis, gingival hyperplasia, renal insufficiency,
hypertension, serious and opPortunistic infections, hepatotoxicity, nausea and
vomiting, and anaphylaxis?!?>. At the University of Leuven, among 142
patients’ treatment with intravenous cyclosporin, four patients died (2.8%
mortality rate) from causes probably associated with cyclosporin, including
one patient who died from Preumocystis carinii pneumonia, two patients who
died from systematic aspergillosis, and one patient who died from chronic
mylegenous leukaemia'®.

Tacrolimus

One controlled trial has been performed with tacrolimus in patients with
severely active UC?. Sixty-three patients were hospitalized for moderate to
severely active UC that was steroid-dependent or steroid-refractory. Stable
doses of 5-aminosalicylates were continued. Patients were randomized to
receive oral tacrolimus at a high dose (target trough concentration of 10-15
ng/ml) or a low dose (target trough concentration of 5-10 mg/ml) or placebo
for 14 days. Disease activity was measured with the Mayo score. The primary
endpoint for the study was the percentage of patients who experienced
improvement defined as a complete response (Mayo score = 0) or partial
response (decrease from baseline in the Mayo score >4 points) at day 14.
Improvement occurred at day 43 in 68% of patients treated with high-dose
tacrolimus, 38% of patients received low-dose tacrolimus, and 10% of patients
treated with placebo®’. Secondary endpoints included clinical remission
(absolute Mayo score <2 points) at day 14 and mucosal healing (decrease in
the Mayo score endoscopy sub-score from 2-3 points at baseline to 0—1 points
at day 14). Clinical remission occurred in 20% of patients who received high-

267



IBD 2007 — ACHIEVEMENTS IN RESEARCH AND CLINICAL PRACTICE

dose tacrolimus, 11% of patients who received low-dose tacrolimus, and 6% of
patients who received placebo”. Mucosal healing occurred in 79% of patients
who received high-dose tacrolimus, 44% of patients who received low-dose
tacrolimus, and 13% of patients who received placebo®’. Nephrotoxicity was
reported in 5% of patients in the high-dose tacrolimus group, 5% of patients of
patients in the low-dose tacrolimus group and none in the patients treated with
the placebo”.

Infliximab

Both placebo-controlled and corticosteroid-positive controlled trials have been
performed with infliximab for the treatment of severe UC in the in-hospital
setting. Sands and colleagues randomized 11 patients with severe steroid-
refractory UC to infliximab or placebo and reported a 50% clinical response
to infliximab at week 2 compared to 0% of patients treated with placebo?*.
Jarnerot et al. reported that 71% of patients with severe, steroid-refractory UC
treated with infliximab were able to avoid colectomy by day 90 compared to
only 33% of placebo-treated patients®>. Ochsenkuhn and colleagues compared
intravenous infliximab monotherapy to intravenous steroid monotherapy in
patients with severe UC who were initially being hospitalized®®. At week 3, and
again at week 13, 83% of patients responded to infliximab and 86% of patients
responded to corticosteroids®®. Finally, Armuzzi et al. compared intravenous
infliximab monotherapy to intravenous steroid monotherapy in patients with
severe UC who were initially being hospitalized®’. They reported 100%
response in both the infliximab- and steroid-treated patients at week 2°7.

Visilizumab

Visilizumab is a humanized anti-CD3 antibody. The prototype antibody in this
class is the murine anti-CD3 antibody OKT3. OKT3 is commonly associated
with cytokine release syndrome mediated both by inhibition of the CD3 T-cell
receptor and by the interaction between the Fc receptor on antigen-presenting
cells and the Fc portion of the antibody. The Fc receptor-mediated T-cell
activation contributes to the toxicity of OKT3 but is not required for its
immunosuppressive activities. Visilizamab also targets the CD3, but has been
engineered so that it does not bind the Fc receptor. In vitro, visilizumab causes
apoptosis of activated but not resting T cells. Plevy and colleagues reported a
phase I study of visilizumab in 32 patients with severe UC who were refractory
to at least 5 days of intravenous corticosteroids'®. Patients received visilizumab
at a dose of either 10 pg/kg or 15 pg/kg administered as an intravenous bolus
on two consecutive days. Response was defined as a decrease from baseline in
the modified Truelove and Witts Severity Index (Lichtiger score) of >3 points
to an absolute score of <10 points. Remission was defined as an absolute
modified Truelove and Witts Severity Index score of <4 points. At day 60, 60—
80% of patients had experienced a clinical response and 20-35% had
experienced a clinical remission'®. Significant decreases from week 0 in the
total Mayo score and the endoscopy subscore were also observed. When these
patients were followed over time, the median time to a requirement for salvage
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therapy was greater than 1 year. These preliminary phase I data suggest that
visilizumab may be a rapidly acting induction agent with efficacy in this clinical
setting.

A second phase I/11 trial was performed in 76 patients with severe UC again
refractory to 5 days of intravenous corticosteroids'’. Patients were stratified
according to whether or not they had detectable Epstein—Barr virus DNA
copies in the blood. Patients with undetectable Epstein—Barr virus DNA were
randomized to visilizumab 5, 7.5, 10, or 12.5 pg/kg administered as an
intravenous and bolus on two consecutive days'’. Patients with Epstein—Barr
virus present at <5000 copies/ml were treated in a dose escalation regimen
with visilizumab 5, 7.5, 10, or 12.5 png/kg'>. Response was defined as a modified
Truelove and Witts Severity Index (Lichtiger) score of <10 points and a
reduction from baseline >3 points'®>. Remission was defined as a modified
Truelove and Witts Severity Index (Lichtiger) score of <4 points'®. High
proportions of clinical response and clinical remission were observed with all
four visilizumab doses, with the best numeric results being seen in the lowest
dose group, 5 ug/kg. Significant reductions in the median Mayo score from
week 0 to week 30 were seen with all four dose groups'>. Similarly,
approximately 15-50% of patients in the various dose groups were in
endoscopic remission at day 30, with the best results being seen in patients
who received the lowest visilizumab dose of 5 pg/kg'.

Adverse events associated with visilizumab consist primarily of cytokine
release syndrome symptoms. These include chills, nausea, headache, fever,
arthralgias, vomiting and myalgias'*1>.

CONCLUSIONS

For outpatients who are failing corticosteroids and azathioprine or 6-
mercaptopurine, at the present time, the only agent available that works
quickly and is effective for both induction and maintenance is infliximab. For
in-hospital patients who are failing intravenous corticosteroids, cyclosporin,
tacrolimus, and infliximab all have a rapid onset of action and are effective for
induction of clinical response. Only infliximab is effective for maintenance of
response and remission. The anti-CD3 antibody visilizumab has substantial
promise as a rapid induction agent but is still in clinical trials. A large number
of biotechnology agents are likely to become available for patients with
refractory UC in the future.
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The surgical approach for refractory
ulcerative colitis

S. BARATSIS

Ulcerative colitis (UC) is characterized by chronic colonic mucosal
inflammation of unknown aetiology. UC is pathologically limited to the
rectum and colon, facilitating definitive surgical therapy. Whereas the role of
surgery in the other major form of inflammatory bowel disease (IBD), Crohn’s
disease, is primarily to treat complications of the disease process, surgery in
UC is curative for the intestinal manifestations of the disease and almost
eliminates the risk of future malignancy.
There exist three major indications for surgical intervention in UC:

e Treatment of acute, medically unresponsive flares;

e Treatment of poorly controlled symptomatic disease or addressing
intolerable treatment side-effects; and

e Prevention or treatment of malignancy after long-standing symptomatic
or even asymptomatic disease.

Within a lifetime approximately 15% of UC patients will have a severe
relapse necessitating admission to hospital. Fulminant UC is a potentially life-
threatening disorder that must be expertly managed if optimal outcomes are to
be achieved. This condition was once associated with a very high mortality, but
medical and surgical treatments have improved dramatically, to the point
where the mortality associated with fulminant UC is now lower than 3%.
Optimal management depends on close coordination between medical and
surgical therapy, and multidisciplinary strategies are essential. Despite
intravenous steroid treatment, approximately 25% will require either surgery
or cyclosporin-A (CsA) rescue therapy. Care must be exercised, to exclude
concomitant infections, especially Cytomegalovirus infection, and not to
overtreat patients with fulminant UC.

Patients with perforation or severe gastrointestinal bleeding require urgent
surgical treatment. The debilitation resulting from the disease, coupled with the
immunosuppression resulting from intensive medical therapy, can mask the
signs and symptoms of sepsis and peritonitis associated with perforation.
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Perioperative mortality in cases of fulminant colitis is as much as 10 times
higher when perforation occurs than when it does not. For this reason, patients
with high fever, marked leukocytosis, and persistent tachycardia should be
referred for early surgery, regardless of whether other indications of perforation
or peritonitis are noted.

Toxic megacolon, though an uncommon complication of severe UC, is
important in that it is associated with impending colonic perforation and
therefore must be watched for and aggressively managed if present. Two
specific conditions must be satisfied to establish the diagnosis of toxic
megacolon: first, there must be colonic dilation; second, the patient must be in
a toxic state. Patients admitted to the hospital with fulminant UC will, by
definition, exhibit some degree of toxicity. Colonic dilation in these patients is a
very worrisome phenomenon, in that it completes the picture of toxic
megacolon. Accordingly, in all patients with fulminant UC, an abdominal X-
ray should be obtained to look for colonic dilation. Those in whom abdominal
distension develops, or who experience a sudden decrease in the number of
bowel movements without signs of significant clinical improvement, should
also be assessed for colonic dilation and toxic megacolon. In patients with toxic
megacolon who are otherwise stable, conservative management, consisting of
elimination of narcotics and anticholinergic agents, may be briefly tried.
Patients who do not rapidly respond to conservative management, and those
who show signs of peritonitis or are otherwise unstable, require urgent surgical
treatment.

Patients who do not show significant improvement in response to intravenous
(i.v.) steroid therapy within 5-7 days should be started on i.v. CsA therapy or
referred for operative treatment. The introduction of CsA for use in patients
with severe UC has provided an alternative to patients previously facing only
surgical options. Those who do not respond to cyclosporin therapy within 4
days, or in whom remission of major symptoms is not achieved within 2 weeks,
should be treated surgically. Patients whose symptoms progress during the
course of i.v. therapy, or who show no sign of improvement at all, should be
considered for early surgery. Eighty-five per cent of patients with more than
eight bowel movements daily, or three to eight bowel movements combined
with CRP >45, will undergo surgery unrelavent with the treatment with
steroids or CsA. Persistent bowel dilation indicates no or partial response to
conservative treatment and a high risk for toxic megacolon. Patients known to
have deep longitudinal ulcerations are less likely to respond to i.v. medical
therapy and thus may also be referred for early surgery. The decision regarding
when to abandon medical therapy for fulminant UC in favour of surgical
therapy is difficult, and requires considerable experience and special expertise.

The immunosuppressive effects of high-dose corticosteroids and i.v.
cyclosporin, along with the debilitation induced by prolonged severe disease,
can place patients at high risk for perioperative complications.

Although initial response rates to CsA have been encouraging, remission
rates have been disappointing. If patients achieved initial remission with CsA,
after 1 year 65% had relapsed and after 3 years 90% had relapsed. After 7 years
58% had come to colectomy. In large series so far reported the precise
assessment of the occurrence of adverse events was difficult because the trials
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described different adverse reactions, which reversed after discontinuation of
cyclosporin. The major side-effects of cyclosporin treatment are renal
insufficiency, opportunistic infections, and seizures. The risk of seizures
appears to be highest in patients with hypocholesterolaemia. Consequently,
cyclosporin should not be given to patients with significant
hypocholesterolaemia (serum cholesterol concentration <100 mg/dl).
Hypomagnesaemia is commonly seen in patients with fulminant UC who
undergo CsA treatment; accordingly, serum magnesium levels should be
closely followed. As most of the side-effects of cyclosporin therapy are dose-
dependent, monitoring of whole-blood levels by high-power liquid
chromatography or radioimmunoassay is needed.

As many as 60% of patients experience recurrence of disease after initial
CsA-induced remission. Recurrence rates can be substantially lowered by
means of maintenance therapy with 6-mercaptopurine (6-MP) or
azathioprine, and with appropriate maintenance therapy the rate of early
recurrence of symptoms after successful i.v. cyclosporin treatment may be
reduced to levels as low as 22%. Azathioprine, acting as a prodrug, is
converted intracellularly to mercaptopurine. Both are purine antimetabolite
agents; however, the exact mechanism of their action is not known. During
therapy it is important to monitor the patient’s haematological profile for
evidence of significant bone marrow suppression, and liver function tests for
evidence of hepatotoxicity, which can occur infrequently.

These agents, similar to the aminosalicylates, have allergic and non-allergic
adverse effects that can limit their use. The most common allergic reactions
include pancreatitis, fevers, skin reactions, and gastrointestinal tract
disturbances. Approximately 5-10% of patients will experience some type of
allergic reaction that prevents continued use. Often, if a patient has a reaction
to one of the two drugs, he or she will have a similar reaction to the other. The
non-allergic adverse effects are primarily related to bone marrow suppression.
The leukopenia and thrombocytopenia can be profound, leading to
opportunistic infections or bleeding. Although there are reports of an
association with long-term use of these agents and an increased risk for
malignancies, particularly lymphoma, this has not been demonstrated in
larger reviews.

In a surgical perspective, even if the disease does recur, the initial success of
cyclosporin or other immunosuppressive therapy in aborting the acute phase of
the UC allows patients to recover from the acute illness, so that they are in
better condition to undergo elective surgical treatment at a later date if such
treatment ultimately proved to be necessary. This is a major benefit, in that
operative management of UC carries a much higher risk of complications when
carried out on an urgent basis than when carried out in an elective setting.

As the indications for surgery are clear, both early in the course of the
disease and during the chronic disease phase, which may be asymptomatic,
early curative surgical intervention is a reasonable alternative to prolonged
medical management. Currently, surgical intervention is accomplished safely,
with good functional results, and with a high degree of patient satisfaction.

Since the early 1980s surgical therapy has evolved to removal of the entire
colon and rectum followed by construction of an ileal pouch that is
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anastomosed to the anal canal. This procedure is known as a proctocolectomy
and ileal pouch anal anastomosis (IPAA). IPAA avoids the need for a
permanent ostomy and maintains the normal route of defecation, albeit with
altered frequency. The operation is usually performed in one or two stages: a
preliminary colectomy with rectal preservation, which adds a third stage to the
procedure, is reversed for severely ill patients. The severity and frequency of
complications related to surgery have decreased significantly and the functional
results are durable. The most common early complications are pelvic sepsis
from a pouch leak (3%), abdominal wound infections (3%), and early small
bowel obstructions (15%). Equally important as good functional results are the
patients’ perceptions of their life after the procedure. Numerous studies using
validated quality of life (QoL) measures indicate that there is markedly
improved QoL after restorative surgery. Most patients report ‘perfect health’
at 12 months after surgery. Even UC patients with well-controlled disease
preoperatively continue to perceive themselves as having a lower QoL due to
living with a chronic illness and score similarly to patients with diabetes. What
is clear from these and other studies is that patients who undergo surgery for
UC have an overall and health-related QoL comparable with the healthy
general population, despite alterations in their bowel habits.

Although a large number of different surgeons and institutions have reported
their experience with IPAA, the functional results are quite similar. Most
patients report good to excellent function with their ileal pouch. The markers
of function that are most often recorded are the number of bowel movements
during the day and the night, episodes of soiling, and use of medications to
control bowel activity. Normal function is five to seven bowel movements per
day and one to two at night. Most patients report complete daytime continence.
In those patients who have had their ileal pouch for longer than 10 years, stool
frequency and continence are remarkably stable over time. However, episodes
of incontinence, particularly nocturnal incontinence, increase slightly over
time. Even with the slight decline in function over time, most patients report a
high degree of satisfaction with their ileal pouch function and QoL.

Although IPAA has become the procedure of choice for most patients with
chronic UC, some authors have shown that QoL improves no matter what
procedure is performed, and is probably due mostly to improvement in the
patients’ general health after eradication of the disease. These findings suggest
that existing QoL measurement tools may not completely address all of the
important variables influenced by these procedures.

While fulminant disease, failure of medical therapy, or intractability of
disease symptoms are clear indications for surgical intervention, protracted
disease, even when asymptomatic, is an equally important indication for
colectomy due to the increased risk of malignancy. While there are reports of
no increased risk of malignancy in the setting of chronic UC, the majority of
the literature supports the contention that chronic UC patients represent a
population at high risk for developing colorectal cancer.

It is generally accepted that the risk of colorectal cancer in the setting of UC
increases with duration of disease activity. One estimate puts that risk at 25—
30% after 25 years of disease activity. In those UC patients managed
chronically with medications, it is recommended that they undergo
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colonoscopic surveillance. Yet the optimum time course and frequency for
surveillance is currently unclear, and recent evidence suggests that the presence
of any dysplasia, even low-grade, occurring in the background of chronic UC
may be an indication for colectomy. The knowledge of dysplasia-associated risk
by gastroenterologists leads to inconsistency of management, which can harm
patients. Only 53% of surveyed gastroenterologists recommended colectomy in
the setting of high-grade dysplasia while 16% were unaware of the significance
of a dysplasia-associated lesion or mass. Also important to this discussion is
whether asymptomatic patients who have the IPAA procedure for dysplasia are
any less satisfied with the result. Many of these patients may have near-normal
preoperative bowel function. However, in QoL measurements among patients
who had the IPAA for active colitis compared with those with dysplasia, there
were no differences in QoL; both groups reported a high degree of satisfaction
with their postoperative condition. The inconsistency of practice by
gastroenterologists, the risks and costs of surveillance, and the known cancer
risk, make it unclear if there is any benefit to deferring surgery in those patients
with chronic disease, even if they are asymptomatic.

The cost of UC to the individual and society is significant, and productivity
loss due to illness and the impact on patient lifestyle related to symptoms or
treatment side-effects must be considered. With increased use of
immunomodulator therapy for UC, there might be an increasing tendency to
defer surgical treatment. However, aggressive medical therapy in the long term
might be more costly to the individual and society due to a delay in definitive
surgical therapy that a large proportion of patients will eventually require. In a
cost analysis of patients treated with aggressive medical therapy, Sher et al.'!
reported that the mean total hospital cost for medically treated patients
admitted with a severe UC flare was $28477 per individual for that
hospitalization. The one-time cost for a three-stage restorative procedure was
$33 041 per patient. If patients had undergone surgery earlier they might have
avoided the three-stage procedure that is associated with increased morbidity
and cost.

Surgical therapy for UC provides definitive treatment for the intestinal
manifestations of the disease. When performed by experienced surgeons the
complication rate is low, and the functional results are predictably good. Most
patients report a QoL comparable with that of normal healthy patients. While
many patients with symptoms can be managed effectively on medical therapy,
these same patients will eventually be referred for surgery due to the duration of
the disease and the increased risk of malignancy. Given the annual financial
and personal cost of prolonged medical therapy, the risk of failed medical
therapy and possible emergent surgery, and the need for surveillance
procedures due to the risk of malignancy, early planned surgical therapy
should be advocated. Definitive surgical therapy in the form of IPAA allows
UC patients to resume normal healthy lives with an excellent QoL.
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