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Abstract
Inflammatory bowel diseases (IBD), including ulcer-
ative colitis (UC) and Crohn’s disease (CD), are chronic, 
progressive and disabling disorders. Over the last few 
decades, new therapeutic approaches have been in-
troduced which have led not only to a reduction in 
the mortality rate but also offered the possibility of a 
favorable modification in the natural history of IBD. 
The identification of clinical, genetic and serological 
prognostic factors has permitted a better stratification 
of the disease, thus allowing the opportunity to indicate 
the most appropriate therapy. Early treatment with 
immunosuppressive drugs and biologics has offered 
the opportunity to change, at least in the short term, 
the course of the disease by reducing, in a subset of 
patients with IBD, hospitalization and the need for 
surgery. In this review, the crucial steps in the natural 
history of both UC and CD will be discussed, as well as 
the factors that may change their clinical course. The 
methodological requirements for high quality studies 
on the course and prognosis of IBD, the true impact of 
environmental and dietary factors on the clinical course 
of IBD, the clinical, serological and genetic predictors 
of the IBD course (in particular, which of these are rel-

evant and appropriate for use in clinical practice), the 
impact of the various forms of medical treatment on 
the IBD complication rate, the role of surgery for IBD in 
the biologic era, the true magnitude of risk of colorec-
tal cancer associated with IBD, as well as the mortality 
rate related to IBD will be stressed; all topics that are 
extensively discussed in separate reviews included in 
this issue of World Journal of Gastroenterology .
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INTRODUCTION
Inflammatory bowel diseases (IBD), including ulcer-
ative colitis (UC) and Crohn’s disease (CD), are chronic, 
progressive and relapsing inflammatory disorders of  
unknown etiology that may cause disability over time. 
Genetic, environmental and intestinal microbial factors 
have been reported to play a role in the etiology and 
pathogenesis of  IBD[1]. IBD represents a life-long dis-
order that may occur at any time from early childhood 
to late adulthood, although over 80% of  cases are cur-
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rently diagnosed in the second or third decade of  life. 
UC is characterized by inflammation and ulcerations in 
the large bowel mucosa and submucosa, whereas CD is 
a trans-mural inflammatory disorder that may involve 
various sites of  the gastrointestinal tract: in 40%-70% 
of  cases the terminal ileum. Approximately 50% of  the 
patients with IBD present a slight evolutive disease with a 
low prevalence of  relapses, hospitalizations, and compli-
cations[2,3]. Other patients have a more severe course and 
may develop complications that require surgery. In UC, 
the main complications include toxic megacolon, massive 
hemorrhage or colon perforation, while strictures and 
fistulas are uncommon. In CD, intestinal strictures, in-
ternal or perianal fistulas or abscesses are frequent, being 
reported in approximately one-third of  patients.

A better understanding of  the natural history of  this 
chronic disabling disorder provides valid opportunities: 
(1) by better defining etiological factors and pathology, 
it may allow the set up of  new strategies of  disease pre-
vention; (2) by identifying the relevant clinical subsets in 
which disease prognosis can be stratified by initial clini-
cal, serological or genetic features, it may be useful in the 
choice of  the most appropriate management of  these 
patients; and (3) by understanding the evolution and the 
time course of  the disease, it may help to define the best 
end points for clinical trials designed to test drugs modi-
fying disease course[4] (Figure 1).

Questions regarding the natural history and prognosis 
of  IBD are among the most prominent concerns both for 
patients and clinicians. Unfortunately, most data regarding 
the course of  IBD are obtained from a limited number 
of  cohorts and not all studies focusing on the course and 
prognosis are of  high quality. Adequate knowledge of  the 
methodological requirements of  studies focused on prog-
nosis is crucial for interpreting the results of  observational 
studies and for applying these results in clinical practice. In 
this issue of  World Journal of  Gastroenterology (WJG), these 
methodological aspects have been critically discussed by 
Modesto et al[5]. In particular, they stressed the criteria for 
an excellent cohort study of  prognosis: population-based, 
use of  standard diagnostic criteria for UC and/or CD, start 
of  follow-up already at inception, complete follow-up (80% 
or more), and use of  survival methods to evaluate results. 

The crucial steps in the natural history of  IBD include 
the occurrence of  lesions, the manifestation and sever-
ity of  symptoms, the development of  complications, the 
need for surgery, the disability and the mortality (Figure 
2). In order to achieve a favorable modification in the dis-
ease course, an effective intervention must be carried out 
at the right time and with a specific therapeutic endpoint 
(Figure 1). The main outcomes considered include disease 
activity and relapse, corticosteroid therapy, hospitaliza-
tions, complications, surgery, post-operative recurrence, 
and mortality. More recently, mucosal healing (MH) has 
been included[6-8]. Early treatment is advisable, before the 
development of  severe bowel damage and impaired func-
tioning[6,8]. There is probably a difference between early 
disease and long-lasting disease, the control of  the disease 
process being more difficult and unstable in the latter situ-

ation[6]. Immunological status of  the patients may change 
over the course of  the disease; a stable remission will usu-
ally be more difficult to obtain in long-lasting disease and 
the disease will be more treatment-dependent[6,9]. 

RISK AND PROGNOSTIC FACTORS
As far as the approach to the treatment of  IBD is con-
cerned, it must take into consideration the potential 
impact of  environmental factors (e.g., dietary factors, 
smoking, psychological stress, drugs and infections) on 
the clinical course. Clinical, serologic and genetic factors 
have been reported to be associated with a different clini-
cal course, but their relevance in everyday clinical practice 
is still controversial[10].

Two reviews in this issue of  WJG deal with prognos-
tic factors in IBD[11,12]. 

In the first, Cabré et al[11] critically review the role of  
environmental and dietary factors on the clinical course 
of  IBD. Smoking is the only well established risk and 
prognostic factor in IBD, with a different impact on CD 
and UC. In CD, there is consistent evidence that active 
smoking is a risk factor for post-operative disease recur-
rence[13,14] but the impact of  smoking on the response to 
therapy is still controversial. In CD patients, the beneficial 
effect of  giving up smoking can be observed; conversely, 
some patients with refractory UC may even benefit from 
taking up smoking again[13,15,16]. Based on these observa-
tions, therapeutic trials with transdermic nicotine have 
been performed but with inconclusive results. 

The role of  dietary habits and dietary manipulation 
on the clinical course of  IBD is far from being well estab-
lished; therefore, IBD patients are usually encouraged to 
follow a free diet. As far as concerns the possible thera-
peutic role of  some dietary components, enteral nutrition 
appears to be effective in CD, particularly in the pediatric 
population and a low-fat diet seems to be particularly use-
ful even in adult patients[17-20]. 

With regard to the relationship between psycholo-
gical stress and IBD, a recent systematic review of  18 
prospective studies examining stress as a risk factor for 
disease exacerbations showed a significant association, 
and coping behaviors appeared to modulate the effect of  
stress[21]. Furthermore, it has been reported that approxi-
mately 50% of  IBD patients had experienced some type 
of  stress; family stress was the most commonly reported 
form, followed by work or school and financial stress[22]. 

As far as drugs are concerned, nonsteroidal anti-in-
flammatory drugs (NSAIDs) are generally considered 
to potentially affect the IBD course. This concept is not 
supported by consistent evidence, although in a subset of  
susceptible patients, NSAID-induced IBD flares appear 
to occur early after NSAID administration[23]. Current ev-
idence does not support the role of  antibiotics and vac-
cines as a prognostic factor in IBD, albeit antibiotic use is 
included in the predisposing factors of  IBD etiology[24]. 

Intestinal infections due to enteropathogens have 
been associated with IBD relapse and the response to 
therapy[25]. In particular, associated Clostridium difficile in-
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fection (which is more frequent in UC than CD) has been 
reported to have a negative effect on IBD outcome, and 
to lead to longer hospitalization time, as well as high rates 
of  surgery and a high mortality rate[26]. The role of  cy-
tomegalovirus reactivation in the colon of  patients with 
refractory colitis remains to be fully elucidated[27].

In the second paper, Beaugerie et al[12] review the role 
of  clinical, serological and genetic predictors of  the IBD 
course and discuss their potential role in clinical practice. 
This aspect appears to be particularly relevant: there is a 
need for predictors of  a benign or unfavorable clinical 
course, in order to avoid over-treatment of  patients who 
will experience a mild clinical course and under-treatment 
of  those patients who will experience an aggressive and 
progressive disorder.

In CD, age under 40 years, perianal disease, ileal le-
sions and need of  steroids at diagnosis have been con-
sistently associated with an unfavorable medium- and 
long-term clinical course[28-31]. In the post-operative set-
ting, smoking, history of  previous resection and severity 
of  early post-operative endoscopic recurrence are the 
strongest predictors of  symptomatic recurrence. In UC, 
extensive colitis, high disease activity, younger age and 
female gender are associated with poor outcome in most 
population-based studies[32-34].

Genetic factors and luminal microbes, besides their 
role in triggering the IBD, may also be directly, or indi-
rectly, involved in the clinical course of  IBD[35,36].

Identifying genetic prognostic factors in IBD is very 
attractive as they are already present at the onset of  the 
disease and remain stable over time, which is not the case 
for clinical and serologic parameters. However, despite 
the growing number of  identified susceptibility loci in 
both CD and UC, only very few have been associated 
with disease outcomes. The development of  genome-
wide association scanning techniques has led to the dis-
covery of  more than 100 confirmed IBD loci[35-38]. Some 
of  these loci, such as the Th 17 pathway genes (IL23R, 
IL12B, JAK2, STAT3), are shared between CD and UC, 
others are phenotype-specific (autophagy genes such as 
ATG16L1, IRGM and NOD2 for CD; epithelial barrier 
genes HNF4a, E-Cadherin, LAMB1 and IL-10 for UC). 
Variants of  some of  these genes would be excellent prog-
nostic factors[39]. 

There is a growing body of  evidence proving that in 
CD, the main NOD2/CARD15 variants are closely relat-
ed to ileal disease, a stenosing phenotype, an earlier need 

for first surgery and a reduced post-operative disease-
free interval[10]. All of  these findings provide evidence 
that may encourage the clinical application of  NOD2/
CARD15 genotyping both as a marker of  CD and as a 
prognostic factor of  the need for early surgery due to 
stricturing and fibrostenosing disease[10].

Certain genetic factors appear to influence the response 
to medical treatments. Polymorphisms in multi drug resist-
ant-1, migration inhibitory factor, tumor necrosis factor 
(TNF) and apoptosis genes have been associated with a 
higher risk of  treatment failure (steroids, cyclosporine, inf-
liximab) in CD and UC[40-45].

Antibodies directed against microbial peptides repre-
sent good serological markers that could help in the pre-
diction of  the clinical course of  IBD[10,46]. Patients with 
a stronger immune response to microbial peptides are 
associated with early disease onset of  CD, fibrostenosing 
and penetrating disease, and need for early small bowel 
surgery[10,46]. In pediatric CD patients, baseline anti-Saccha-
romyces cerevisiae antibody (ASCA) reactivity is associated 
with earlier complications, relapsing disease and need for 
additional surgery[10,46]. The frequency of  disease compli-
cations increases with reactivity to increasing numbers of  
microbial antigens (ASCA, anti-I2, anti-OmpC, and anti-
CBir1). High levels of  perinuclear anti-neutrophil anti-
body are associated with the risk of  subsequent chronic 
pouchitis in UC patients undergoing ileal pouch-anal 
anastomosis[47].

Overall, these data suggest that serological markers 
of  microbial peptides may be useful predictors of  IBD 
complications. In future, genetic and serological markers 
will be associated with clinical findings to obtain more 
reliable and useful predicting tools.

INTESTINAL LESIONS, CLINICAL 
MANIFESTATIONS AND DISEASE 
PROGRESSION
Progression of  intestinal lesions may range from weeks 
to decades; however, it can be slowed down, stopped, 
or reversed spontaneously or by means of  medical 
therapy[2,3] (Figure 2). Superficial mucosal lesions are most 
prone to heal, whereas deep ulcers or transmural fissures 
may heal with more difficulty; fibrotic strictures are usu-
ally definitive. IBD becomes symptomatic when lesions 
are extensive or distal, associated with a systemic inflam-

Preclinical phase
Microscopic subclinical inflammation

Abnormal immune response

Early clinical phase
Macroscopic clinical inflammation

Location and behavior

Late clinical phase
Marked alteration of bowel structure and functions

Location and types of bowel lesions

Genetic, intestinal flora, 
environmental factors
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(intestinal and extraintestinal)

Complications Surgery

Time

Disability - death

Figure 1  Longitudinal course of inflammatory bowel disease.
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matory response, or when associated with local complica-
tions such as dilatation (toxic megacolon), massive hem-
orrhage, strictures, perforation (abscesses and fistulas) 
and cancer[2,3]. Colorectal lesions usually present more and 
early symptoms, whereas small bowel lesions may remain 
latent for several years[2,3]. The disease course is generally 
characterized by a sequence of  flares and remission of  
varying duration, while approximately one-fifth of  these 
patients undergo a chronic, active, continuous disease 
course. Abdominal pain, abnormal bowel functions and 
rectal bleeding are the patients’ main complaints that sig-
nificantly alter their quality of  life. Since UC is a patho-
logical disorder that affects the mucosa and submucosa, 
while CD is a transmural inflammation, the anatomic 
evolution of  the lesions and the disease progression are 
different, and will therefore be considered separately.

UC involves the rectum and colon and extends pro-
ximally in a continuous fashion. Upon presentation, le-
sions are limited to the rectum (proctitis) in 30%-35% 
of  patients, to the splenic flexure (left-sided colitis) in 
30%-45% and to the cecum (pancolitis) in 20%-25%[2,3]. 
During the course of  the disease, after 20 years, the rate 
of  pancolitis may increase reaching 50% of  cases. Panco-
litis may be associated with inflammation of  the terminal 
ileum (“back wash ileitis”); children do not always have 
rectal lesions. Mucosal lesions are usually diffuse and 
superficial, and deep ulcerations are present only in pa-
tients with severe disease. Perianal disease may develop 
in rare cases of  UC. Diagnosis may change from UC to 
CD in 5%-10% of  adult patients and in 15%-40% of  
pediatric patients[2,3,32,48]. UC appears to be particularly 
severe in younger patients (especially in children), with a 
higher frequency of  flares that do not respond to medi-
cal treatment. Severity of  flares and their response to 
therapy vary and are difficult to predict. Disease activity 
tends to decrease over time, with 40%-50% of  patients 
in prolonged remission and about 30% with active dis-
ease. Clinical remission is usually associated with MH[8,49]. 
Extra-intestinal manifestations are observed in one-third 
of  UC patients[50]. 

In CD, the lesions can involve any segment of  the 
digestive tract, from the mouth to the anus, but mainly 
affect the distal ileum and the colon. At the time of  diag-
nosis, approximately 40% of  patients present with ileo-
colonic disease, about 30% have isolated ileal disease, 
and another 30% have a pure colonic disease[2,3]. Ap-
proximately 5%-15% of  patients have associated upper 
gastrointestinal lesions and 20%-30% present perianal 
lesions[2,3,51,52]. The localization of  the lesions changes 
only minimally over time, with only 10%-15% of  patients 
presenting a change in lesion localization 10 years after 
diagnosis[53-55].

Although the location remains relatively stable, the 
clinical behavior of  CD shows a dynamic evolution with 
striking changes over the course of  the disease[53-55]. Dur-
ing the first few years of  CD, the non-penetrating/non-
stricturing (inflammatory) form predominates, whereas 
most patients develop complications during follow-
up and are then classified as having a penetrating or a 
stricturing disease. These two forms may co-exist in the 
same patient, since internal fistulae may complicate long-
standing intestinal stenosis. Disease evolution is related 
to lesion localization, the development of  complications 
(abscess, fistula, stricture) being more frequent and rapid 
when the small bowel is involved, whereas when the 
disease is localised in the colon, it may remain inflam-
matory and uncomplicated for many years. There is no 
relationship between symptoms and progression of  the 
intestinal lesions, since strictures and fistulae may develop 
for several years with only mild symptoms or, in some 
cases, without any symptoms at all[3]. Approximately 50% 
of  CD patients have only a slight evolutive disease and, 
therefore, overtreatment should be avoided[28-30,56]. The re-
maining patients present a more aggressive and evolutive 
disease with high rates of  relapse, complications, hospi-
talization and surgery, all conditions that considerably af-
fect the patients’ everyday life and long-term projects. For 
these patients, sustained control of  disease activity and 
progression is clearly warranted. Taken together, these 
data obviously indicate the need for strategies aimed at 
interrupting or delaying the natural evolution of  this 
pathological condition. Current treatment options (antibi-
otics, steroids, immunosuppressive drugs, biological ther-
apies) may relieve the inflammatory symptoms, but do 
not improve fibrostenotic obstruction[57-63]. The results of  
medical treatment aimed at stricturing or penetrating CD 
are poor, since 64% of  these patients ultimately require 
surgery within one year[64]. This situation should be taken 
into consideration (and discussed with the patient) when 
planning medical treatment. It is likely that progression 
to a stricturing or penetrating disease phenotype is an 
end-stage sequel of  CD associated with either irreversible 
fibrosis or severe inflammation that will not abate despite 
optimal medical therapy introduced at too late a stage[63].

IMPACT OF MEDICAL THERAPY
The advancements in knowledge of  IBD over the past 
few years have modified the treatment goals. While, in the 

Symptoms Complications

Response remission Prevention

Reduce

AvoidHealing

Lesions Surgery

Mortality

DisabilityPrognostic factors

Risk factors

Medical
therapy

Figure 2  Potential effects of medical therapy on the natural history of 
inflammatory bowel disease.
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past, the aim of  medical treatment was an improvement 
in IBD symptoms, the current objective is to achieve a 
deep remission, defined, both in UC and CD, as clinical 
remission [Mayo score for UC activity < 2 and Crohn's 
disease activity index (CDAI) < 150] with MH (Mayo 
endoscopic score for UC < 1 and simple endoscopic 
score for CD < 2) and cessation of  steroid administra-
tion[6-8,65-67] (Figure 2). Therefore, treatment should modify 
the course of  the disease by avoiding the disabling condi-
tion and irreversible tissue damage. The treatment strat-
egy in IBD should, therefore, be tailored according to the 
risk that each patient runs in developing a disabling dis-
ease. In this issue of WJG, the review by Reenaers et al[68] 
focuses on the impact of  treatment on the natural history 
of  IBD.

Clinical and endoscopic remission is the best result 
that one can hope to reach and every effort should be 
made to maintain this condition for as long as possible. 
Healing of  the mucosa, therefore, appears to be an ob-
vious endpoint of  treatment. MH can be considered 
appropriate for UC which is a disease of  the mucosa, 
whereas the term intestinal healing would be more cor-
rect for CD which is a transmural disease[67]. Complete 
assessment of  intestinal healing in CD can be obtained 
only by using both endoscopy and cross-sectional imag-
ing techniques (magnetic resonance, computed tomogra-
phy, ultrasonography). In CD, it is not uncommon to find 
healed mucosa covering symptomatic intestinal stenotic 
segments. Another crucial point is the timing of  endo-
scopic evaluation which was seen to differ (range: 4-52 
wk) in studies evaluating the MH[7,8,67]. Many studies have 
been performed investigating the relationships between 
clinical symptoms and intestinal lesions but, to date, MH 
has been evaluated as the primary clinical end point in a 
single randomized clinical trial[69]. Efficacy of  adalimum-
ab (anti-TNFα antibody) for induction and maintenance 
of  MH in 135 adults with moderate-to-severe ileocolonic 
CD was evaluated in this trial[69]. Twenty-seven percent 
of  patients receiving adalimumab had MH at week 12 
(the primary end point) vs 13% given placebo (P = 0.056). 
At week 52, rates of  MH were 24% and 0%, respectively 
(P < 0.001). Clinical remission rates (CDAI < 150) were 
52% for adalimumab and 28% for placebo at week 12 (P 
= 0.006) and 28% and 3%, respectively, at week 52 (P < 
0.001). Despite the lack of  data to confirm an impact of  
MH induced by anti-TNFs on outcomes in CD, the issue 
of  potential benefits is widely debated. Furthermore, sci-
entific evidence that MH may change the natural course 
of  IBD needs to be proved in long-term studies[6-8,65-67]. 

 The current medical armamentarium for treating 
moderate-severe IBD consists of  corticosteroids, im-
munosuppressants and biologics (anti-TNFα antibodies), 
but for most of  these medications it is unclear whether 
treating patients more aggressively will actually slow 
down disease progression[67,70,71]. 

In UC, the percentage of  patients achieving MH appears 
to be of  the same order for treatment with immunosup-
pressants (53%-68%)[8,72,73] and biologics (30%-71%)[8,74-76]; 
albeit, it is obtained more rapidly with the latter agents. 

Complete restoration of  the mucosal architecture may be 
achieved when acute UC is of  short duration and a prompt 
response to medical therapy has been reached. 

In CD, anti-TNFα antibody therapy has been report-
ed, during 54 wk trials, to reduce the need for CD-related 
hospitalization and surgery[77-80]; however, the duration of  
these effects is unknown. Although biological therapies 
have shown disease-modifying characteristics in other 
pathological conditions, more data are necessary before 
it can be confirmed whether they can influence the long-
term natural history of  CD[65,66,81]. There is no doubt 
that these agents work best when introduced early in the 
course of  the disease, when they could reasonably be ex-
pected to change the course of  CD. The fact is that they 
are not: the median duration of  disease when this prac-
tice is adopted is almost 10 years. It is these patients, who 
are not frequently found in clinical practice but represent 
the majority, upon whom attention is focused: new thera-
peutic agents may add even more delay and ultimately be 
associated with a higher burden of  disease.

It is interesting to note that the overall percentage of  
CD patients achieving MH with anti-TNFα antibodies 
(29%-73%)[8,67,77,82-84] is of  the same order as that reported 
with immunosuppressants (35%-73%)[8,67,85-89]. Efficacy 
of  infliximab monotherapy, azathioprine monotherapy, 
and the two drugs combined in adults with moderate-
to-severe CD was evaluated by the Study of  Biologic 
and Immunomodulator Naive Patients in Crohn’s Dis-
ease (SONIC study)[83]. At week 26, MH had occurred 
in 43.9% of  patients receiving combination therapy, as 
compared with 30.1% of  patients receiving infliximab (P 
= 0.06) and 16.5% of  patients receiving azathioprine (P 
< 0.001 for the comparison with combination therapy 
and P = 0.02 for the comparison with infliximab). In a 
recent prospective comparative study on CD, the MH 
rate achieved with azathioprine (50%) was not statistically 
different from that obtained with infliximab (60%)[90]. On 
the other hand, another recent study showed that only 
non-complicated inflammatory CD behavior and long-
term anti-TNF treatment were associated with a lower 
risk of  the need for surgery, whereas azathioprine only 
slightly reduced this risk[91].

 A crucial point is the timing of  commencement of  
early treatment. In clinical practice, early CD is usually 
considered as a newly diagnosed case, and this does not 
always correspond to onset of  the early purely inflamma-
tory form of  the disease. Approximately 50% of  patients 
already present a stricturing or penetrating disease at the 
time of  diagnosis[55], thus indicating a late disease which 
is more resistant to treatment both with immunosuppres-
sants and biological agents. 

SURGERY
Surgery plays an important role in the management of  
IBD. Up to 75% of  CD patients will require an opera-
tion at some point in the course of  the disease[92], and, 
although surgery is not curative, it appears to be the most 
efficacious treatment in inducing prolonged remission[93]. 

Latella G et al . Natural history of IBD
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Therefore, surgery should not be dismissed as the end of  
the road after all medical options have failed, but should 
be considered a valid part of  the overall management 
strategy[63]. Nevertheless, in the biological era, avoiding 
surgery is becoming an emerging and interesting thera-
peutic endpoint. Considering that biological agents are 
claimed to induce MH in a large percentage of  cases, a 
substantial reduction in the need for surgery would be 
expected. Although data from RCTs and observational 
studies[94] suggest that biological use may reduce the need 
for surgery in the short term, the real impact of  biologics 
on the lifetime risk of  surgery remains to be established. 
Recent data from population-based cohorts have shown 
that in the pre-biologic era, the rate of  surgery ranged 
between 27% and 61% within 5 years after diagnosis, 
and, in the era of  anti-TNFα, ranged between 25% and 
33%[95], thus suggesting that the need for surgery also re-
mains high in the era of  biologics. Moreover, an analysis 
of  secular trends of  hospitalization and surgery rates in 
the United States, from 1990 to 2003, showed stable rates 
of  bowel resection surgery for CD despite advances in 
treatment[96]. In this issue of  WJG, de Buck van Over-
straeten et al[97] discuss the need for surgery in random-
ized trials as well as the need for surgery in population 
studies (the real world).

In UC, the cumulative probability of  colectomy within 
10 years after diagnosis appears to be lower than previ-
ously reported[98], but with considerable geographical 
variations (up to 25% in Denmark and 3.9% in Southern 
Europe, thus reflecting the different policies in approach-
ing surgery)[99]. In severe UC, colectomy is a life-saving 
intervention in patients refractory to intravenous steroids; 
prompt surgery, when necessary, is probably the major de-
terminant of  the improved outcome of  severe UC in the 
past 30-40 years[100,101]. During the last 20 years, medical 
rescue therapy with cyclosporine, and, more recently, with 
infliximab and tacrolimus, has received growing interest 
on account of  its high efficacy in avoiding colectomy, in 
the short term, in severe steroid-refractory UC. However, 
the overall impact of  rescue therapies on the outcome of  
severe UC remains to be defined: the short-term colecto-
my rate has remained stable over the last 30 years, despite 
the introduction of  cyclosporine[102] and the long-term ef-
ficacy of  infliximab remains to be defined. In this issue of  
WJG, Dayan et al[103] discuss, in detail, the role of  surgery 
in severe UC in the era of  medical rescue therapy.

RISK OF COLORECTAL CANCER
There is general consensus that the risk of  colorectal 
cancer (CRC) is increased in IBD. Duration and extent 
of  colitis, persistent inflammatory activity, family history 
of  sporadic CRC and concomitant primary sclerosing 
cholangitis are well established risk factors. Although 
CRC risk has been studied more extensively in UC[104], 
recent data suggest that CD carries a similar risk[105]. 
However, the exact magnitude of  the risk is controver-
sial. In a meta-analysis published in 2001 which included 

116 studies, a cumulative probability of  CRC in UC of  
2% by 10 years, 8% by 20 years, and 18% by 30 years has 
been reported[104]. These results are in contrast with data 
from population-based studies from Scandinavia and the 
United States which report a 30-year cumulative prob-
ability of  CRC in UC as low as approximately 2% with 
an overall risk of  CRC among UC patients similar to that 
expected in the general population[106,107].

Although geographical variations in the risk of  devel-
oping CRC can play a role, differences in the methodol-
ogy of  individual studies (population-based vs referral 
center based) and different clinical approaches in the 
management of  patients and follow-up (cumulative procto-
colectomy rate, maintenance treatment with aminosalicy-
lates, close follow-up evaluation of  patients and surveil-
lance programs) can explain the high variability in the 
risk. The exact definition of  the risk appears to be crucial 
when planning “reducing-risk strategies”, for example, 
an endoscopic surveillance program, chemoprevention 
or both. In fact, the cost-effectiveness of  any strategy 
aimed at reducing the risk of  CRC is affected primarily 
by the baseline risk. Currently there is no strong evidence 
to support a chemoprophylactic role for 5-aminosalicylic 
acid, as well as for other drugs used in the treatment of  
IBD[108-110].

An exhaustive discussion of  the molecular biology 
and all the potential risk factors of  IBD-associated CRC 
is reported by Dyson et al[111] in this issue of  WJG.

MORTALITY
Mortality is the most relevant clinical endpoint in studies 
focusing on the natural history of  a chronic disease. In 
UC, mortality has continuously decreased over the last 
50 years. This time trend probably results from improved 
medical and surgical management. Data from population-
based studies suggest that the overall mortality in UC is 
not different from that of  the background population. 
However, subgroups of  patients, particularly those with 
extensive disease in the first few years after diagnosis, may 
be at greater risk of  dying[112]. Conversely, CD is associ-
ated with a small, but nevertheless significantly increased, 
risk of  death compared to the general population[113]. 

Although a slight decrease in the standardized mortal-
ity ratios has been observed over the last 30 years, this 
decrease is not statistically significant. This would appear 
to suggest that the overall prognosis of  CD has not really 
changed despite the improvement in medical and surgical 
management over the last 30 years.

It will be interesting to see the trend in mortality due 
to CD in the near future. Preliminary data suggest that 
in-hospital mortality for CD is reduced in centers with a 
very large number of  admissions for IBD[114], thus sug-
gesting that specialist care could improve outcomes. Be-
sides the reduction in mortality related to the disease, we 
will, in the near future, also be facing more severe side-
effects, including mortality, related to the more aggressive 
medical treatment.
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CONCLUSION
Onset of  IBD usually occurs in young adulthood and 
lasts throughout the patient’s life. Despite the enormous 
progress that has been made in the understanding of  
these pathological conditions, the etiology remains un-
known and no definite cure is yet available[1-3]. The in-
cidence of  IBD is increasing worldwide, including also 
developing countries. UC and CD both have a negative 
effect on the quality of  life and the capacity for work, 
and, furthermore, increase disability[115]. Disease progres-
sion and prognosis have greatly benefited from the use 
of  steroids introduced in the 1950s, immunosuppressants 
in the 1970s and biological agents in the 1990s. Although 
these treatments appear to be effective in the manage-
ment of  disease activity in the majority of  patients, and 
to improve the quality of  life, it is still not clear whether 
they are able to modify the natural history of  IBD[3,65-67]. 
There is evidence that new approaches aimed at optimiz-
ing immunosuppressants and biological agents by using 
them as early as possible could prevent disease progres-
sion and have a positive effect on the natural history of  
IBD.
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