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Abstract

Phenotypically, the transition from early to latelin’s disease
is characterized by the occurrence of complicatinakiding
strictures, intra-abdominal fistulas and periarstlfas,

all of them leading to various types of surgeried a
currently non-reversible tissue damage. It musiyewer, be
kept in mind that this transition is not at allr@farm and
linear process. According to these simple phenotgpteria,
Crohn’s disease can already be a late diseasagiatiis
while in other patients, it can still be an eariyedse after
20 years of evolution. This simply highlights tleativity of
time in this field, actually reflecting the natutegation and
severity of the inflammatory process. The risk aime of
the development of these complications has beasrilied,
first in cohort studies and then in population-lubstidies.
Globally, at diagnosis, between 19 and 38% onlgmhn’s
disease patients have complicated Crohn’s disédiss.

10 years, between 56 and 65% of patients have ajgse|
either stricturing or penetrating complicationstekf20
years, these numbers are between 61 and 88%.dhebéw
these structural changes, changes in the immurcgyiaf
the disease also seem to occur; the latter sebapioen
quicker with major modification already within 2ars of the
diagnosis. Beside these general figures, impogaestions
remain pending. First, the real timing of thesengfess is still
unclear. Second, the precise role of genetics anidoament
in the development of these changes remains to be
clarified. Third, the correlation between changesimunobiology
and intestinal structural damages has not beerifispdyg
studied.

Introduction

In Crohn’s disease, the age of the disease doasessarily
correlate with time. Indeed, a late disease, assgap

to an early disease, is characterized by the pcesen

of either stricturing or penetrating complicatiombe
penetrating complication may develop in the abdgmen
arising from intestinal loops, or in the periaregion.

These complications usually lead to surgical résest

but may develop at different speeds, sometimeadyre
being present at diagnosis in a significant praporof



patients. Therefore, in Crohn’s disease, an ‘ediyease

can already be a ‘late’ disedde 2] . Changes in the immunobiology
of the disease may parallel these structural

changes of the intestine, although less data itadle on

this subject3, 4] . The relevance of this transition from

early to late disease is linked to the fact thaegms to
determine a change in response to treatij®ntand beyond
this, even a change in the realistic objectivea of

treatment strategy, as has been suggested in rb@dma
arthritis[6] and which could be extrapolated to Crohn’s
diseaseln early disease, a deep remission and no tissue
damage can be reached, wiiildate disease only an
improvement of symptoms and the healing of lesiens
possible. The aim of this article is to report ba epidemiology
of this transition from early to late disease. We

will describe the number and proportion of patiénts

the literature who develop features of late Croliiggase

over time, and we will highlight the remaining gtiess
important for a better understanding of the nathistory

of Crohn’s disease.

Cumulative Risk of Complications and Surgery

The development of the stricturing and penetrating
complications of Crohn’s disease was first describe
cohort studies performed in referral centres. finsa

study from Liege, according to the Vienna clasatiian,
proportions of patients with pure stricturing amhetrating
disease (including perianal disease) were 10.8 and
15.5% at diagnosis, 32.2 and 37.2% after 10 yeats3a
and 48.8%, after 20 years, respectiigly. In a simultaneous
study on a larger cohort from Paris, similar prdijpois
were found, although a substantially greater

proportion developed penetrating disease, with 48
stricturing disease and 70% with penetrating dis@as
years after the diagnosis, respectijely. More recently,
a first population-based study reported on the-f@nm
follow-up and development of complications in Crghn
disease. In this study, the Montreal classificati@s

used, excluding perianal disease from the penegyati
complication. A slightly lower proportion of patiesnwas
shown to develop structuring and penetrating carafibns
with 4.6 and 14% at stricturing diagnosis, 15.2 2ind% after
10 years and 21.6 and 37.1% after 20 years, regplgdi/] .
When adding perianal disease to stricturing aneipating
disease, the overall proportion of patients with

such complications reached 60.6% after 20 years.
When analyzing the occurrence of perianal comptioat
independently, various prevalences were reported,
ranging from 10 to 37% depending on the definition

of perianal disease and the time of follow}8p10]. In

a population-based study from Olmsted County, Minn.
the cumulative incidence of perianal disease wasnbe
10% at diagnosis and had reached 26% after 20 jErs
The stricturing and penetrating complications of
Crohn’s disease are often indications for surgieséction,
which is also a marker of late Crohn’s disease. In



Norway, Denmark and a European collaborative study,
the rate of surgical resection after 10 years va$3 and
40%, respectively11-13]. At 30 years, it reached 64% in a
population-based study from Olmsted Coui#] and

was above 80% in the National Cooperative Crohiiéeése
study from the USA15] .

Tissue Damage and Disability as Markers of the Age
of the Disease

As highlighted in the previous paragraph, the most
relevant impact of time on Crohn’s disease mayhke t
development of complications that potentially |¢ad
surgery. Overall, these could be grouped undetetime
‘tissue damage’. Indeed, it has recently been wego
that the nonreversible cumulative tissue damagfeeis
most relevant outcome that should be measuredstssas
the real impact of different treatment strateghes.

late disease would then be characterized by thenadation
of this tissue damage, and the epidemiology of the
standardized measure of it could help us to bdténe

the age of the disease. Hence, an internationialbayhtive
research group is currently aiming at validating

a standardized score of tissue danfdéé. In parallel to
tissue damage, the patient may also develop differe
degrees of disability. Such a disability score ritays

also help to differentiate early versus late dise¥éith

the collaboration of the World Health Organizatian,
disability score has recently been built up in Greldiseas¢l?] .

Changes in the Immunobiology of the Disease

Beside these structural intestinal changes and thei
consequences, relevant changes in the immunobialbgy
Crohn’s disease may also reflect disease evolatioh
represent good markers of the disease’s age. ticylar,
a change in T cell polarization and cytokine prduaturc
has been consistently descrifdd4] . Higher production
of interleukin (IL)-12 seems to reflect earlierehise,
while later a Th17 profile seems to appear. Thange
may be much more rapid than the manifestation of
structural damage as it occurs mainly within 2 gemr
the diagnosis. However, so far, no standardizeiitieh
of late disease according to these criteria has bee
proposed, and data on the correlation between these
immunobiological changes and the structural damage
are lacking.

Impact of the Disease’s Age on Response to
Treatment

One of the most relevant consequences of diseaagatu
is an apparent decrease in the ability to respond t
different drugs including antitumor necrosis fadfanti-
TNF) treatment. Different reasons have been praptise
explain this diminished response, including tissamage
and particularly the stricture formation, but atso



change in the immune status of the patients. Fhisn t
point of view, the transition from early to latedBn’s
disease may be more rapid than for tissue damadisatility
and may parallel more the immunobiological

changes; a significant decrease in the abilityespond

to anti-TNF has been described after already 1 gkar
duration of the disease and even more strikinglyraf

5 yeard5] .

Pending Questions

As highlighted by the previous paragraphs, the arhou
of data on the epidemiology of transition from gad

late Crohn’s disease and indeed, on the definitsmif of
these entities, is scarce. There are currently moestions
than answers in this field. In the following paragjns,

we aim to describe the most relevant question and
elements of response.

What Is the Real Natural History of These

Complications?

There is no study that precisely and prospectidebcribes

the occurrence of tissue damage including fibrosis,
strictures or fistulae. These complications arealiguliagnosed
when they become symptomatic, but the time that

has elapsed between active inflammation and theloement
of these lesions is not known. From experimental

models or from other human diseases, includingeisoh
colitis, we know that it may be very rapid and tadight
stricture does not necessarily reflect a long-stapohflammatory
procesg18] . It is probable that this process

may very much vary from patient to patient depegdin

their genetic background, the intensity and depthe®
inflammation and maybe on environmental factorsuidiog

the composition of the intestinal flofa9] .

What Is the Correlation between Structural Changes

in the Intestine and Changes in the Immunobioldgy o
the Disease?

As stated earlier in this text, we currently do kiobw

if the immunological changes that have been desdrib
between early and late Crohn’s disease evolverallph

or may precede and influence the remodeling ofrttesstine,
leading, in turn, to tissue damage and complication

What Is the Role of Genetics and Environment in the
Development of Complications?

Genetics and environment most probably play an riapo
role in the development of Crohn’s disease compitina

and intestinal tissue aging. Besides the factors
determining the intensity, location and depth &f itiflammation
itself, specific factors may influence the incliiost

to develop fibrotic and/or penetrating lesions.

However, very few studies have adequately addrabsed
very important question. In a large multivariatelgsis

of a cohort of Belgian patients, the environmeraijcal,
serologic and genetic factors associated with gweldpment



of stricturing or penetrating lesions in Crohn’s

disease were examined. A variant in a gene encdding

a hypothetical protein in the vicinity of thiel2B gene in
combination with ileal location of the disease wasociated
with stricturing disease, while male gender togethe

with a single-nucleotide polymorphism in a geneetlies

of 5p13.1 was associated with internal penetratingasg20] .
In an experimental model, the composition of the

flora also influenced the development of fibrd4ig] .

The role of genetics and environment regardingrothe
features of the transition from early to late dsseauch

as changes in immunobiology, microbiology or thititgb

to respond to treatments, has not been studied.

Can Early and Late Lesions Really Coexist in Crghn’
Disease Patients?

Clinical experience shows that early and late lesio

may indeed coexist in Crohn’s disease. A patient haabor
at the same time an old fibrotic stricture, whies h

been present for several years (and apparentlgnget
developing) and more recent lesions not associaitied
deep-tissue remodeling but rather florid inflamroiati
However, these florid inflammatory lesions in aigait

with long-standing disease may be characterizea by
‘late’ immunological profile. Postoperative recurce

is another concept-challenging situation: shouill ibie
considered as early disease again while the diseasse
already had complications? The cytokine profiléhef
mucosa in early recurrent Crohn’s disease is glehiflerent
from that of the established lesid24] , but the

increase in IL-4 production detected in such pastaive
lesions has also been described in late lesioasather
study, independently of the postoperative sti8ls

Conclusions

The transition from early to late disease is charaed
by the occurrence of tissue damage leading to sksea
complications and disability. It appears in patalli¢h a
change in the immunobiology of the disease andsléad
a change in the ability to respond to medical e,
anti-TNF in particular. This transition occurs #fetent
speeds in different patients, but in the most aggive
disease profiles, it is quick and intense, occagrviithin

1 year of disease onset. The changes in immunayiolo
and partly in response to treatment seem to prettesies
damage in the intestine. Much is still to be dame t
better understand the factors involved in thesagbs
and how our treatment strategies can intervene.
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