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KEY POINTS

� Inflammatory bowel disease describes 2 well-established but not entirely discrete disease
entities, Crohn’s disease (CD) and ulcerative colitis (UC), which are represented by an un-
controlled immune-mediated inflammatory response in genetically predisposed individ-
uals to an unknown environmental trigger that interacts with the intestinal flora and
primarily affects the alimentary tract.

� Approximately 1.5 million persons in North America have inflammatory bowel disease.

� Several potential risk factors of inflammatory bowel disease have been studied and
include particular environmental triggers, intestinal immune mechanisms, heritable fac-
tors, gut flora, diet, mesenteric fat, medications, nicotine, infectious agents, immunization,
hygiene, pregnancy, breastfeeding, stress, and lifestyle.

� There are data to suggest a higher mortality in CD compared with the general population;
however, there is no definitive evidence to suggest higher mortality among patients with
UC compared with the general population.

� Epidemiologic studies have expanded understanding of the occurrence, distribution, de-
terminants, and mechanisms of inflammatory bowel disease and this allows clinicians to
INTRODUCTION

Inflammatory bowel disease (IBD) consists of 2 well-established but not entirely
discrete disease entities, Crohn’s disease (CD) and ulcerative colitis (UC). They
together are a group of closely related but heterogeneous disease processes. The
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mechanism of IBD involves an uncontrolled immune-mediated inflammatory response
in genetically predisposed individuals to an unknown environmental trigger that inter-
acts with the gut microbiome (intestinal flora) and primarily affects the alimentary tract
(Fig. 1).1–6 It is estimated that more than 1.5 million Americans have IBD, approxi-
mately half represented in each of these 2 discrete IBD subgroups.2

HISTORICAL PERSPECTIVE
Background

It is thought that Alfred the Great, who is commonly considered to be the first King of
England (849–899 CE), may have had CD.7 However, it was not until 1913 that a
discrete disease condition resembling what is now considered to be CD was identi-
fied, when Kennedy Dalziel, a British physician, described patients with transmural
inflammation of the small and large intestines.7,8 Subsequently in 1932, Dr Burrill
Crohn, Dr Leon Ginzburg, and Dr Gordon Oppenheimer published articles describing
a condition that caused inflammation of the terminal ileum and which they called
regional or terminal ileitis. This disease entity later began to be referred as CD.7–10

UC was first described in ancient Greece by Hippocrates as a condition character-
ized by chronic diarrhea and bloody stools.7,8 This condition was thought to be related
to ulceration and inflammation of the large intestine. In the 1600s, Thomas Sydenham,
a British physician, named this disease bloody flux. In 1859, Samuel Wilks, another
British physician, identified UC as a discrete disease entity.7,8

The first breakthrough that established IBD as the prime intestinal autoimmune dis-
ease occurred in the 1950s when it was noted that symptoms in patients with both CD
and UC responded to corticosteroids.3 In the 1970s, traditional immune modulators,
predominantly thiopurine analogues, began to be used and eventually became first-
line steroid-sparing agents.3 In 1997, Targan and colleagues11 published findings of
the so-called Crohn’s Disease cA2 Study, which assessed the effectiveness of the bio-
logic antibody against tumor necrosis factor (TNF) cA2 (infliximab) in induction of
remission in luminal CD. This study began the era of biologics. During the first decade
of the twenty-first century, biologics began to gradually emerge as the most effective
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Fig. 1. IBD mechanism.
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and central therapeutic agents used to induce and maintain remission in moderate to
severe CD and UC.12–16

Trends in Occurrence and Distribution

In the past, IBD had been considered a condition that mainly occurred in white pop-
ulations of Europe, North America, and Australia.1 For this reason earlier data on CD
and UC emanated from these regions.1 The incidence of CD and UC has stabilized in
these regions but still remains higher than it is in the rest of the world.1 There has been
an increasing incidence predominantly of CD in parts of the developing world that
include the Middle East, south and southeast Asia, and the Asia-Pacific region.17,18

However, South America and Africa still have very low incidence rates despite a few
case reports that have suggested increasing incidence (Fig. 2).19,20

Trends in Classification

In 2000, the Working Party for the World Congresses of Gastroenterology proposed
the Vienna classification, which attempted to classify CD based on objective variables
that included age of onset, disease location, and disease behavior (Table 1).21 In 2005,
Silverberg and colleagues22 presented the report of the Working Party of the Montreal
World Congress of Gastroenterology, in which they put forth the Montreal classifica-
tion of IBD (see Table 1; Table 2). The Montreal group added classification of UC
based on the extent and severity of the disease (see Table 2).3

Trends in the Course of Disease

With regard to phenotype by location, of all patients diagnosed with CD at the time of
their diagnosis, one-third have ileal involvement, one-third have colonic involvement,
and one-third have ileocolonic disease.2 At diagnosis, about 10% to 20% have perianal
disease, whereas in 5% to 10% inflammation occurs in the region proximal to the termi-
nal ileum.2 With regard to phenotype by behavior of disease, of all patients diagnosed
with CD, at the time of their diagnosis, 80%have nonpenetrating/nonstricturing disease
and the remaining 20% have stricturing or penetrating disease.23 Although location of
CD has been noted to largely remain stable through the disease course, up to one-
third of those who are diagnosed with nonpenetrating/nonstricturing disease go on to
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Fig. 2. Trends in incidence of IBD across the globe.



Table 1
Vienna and Montreal classification of CD

Vienna Classification Montreal Classification

Age at
Diagnosis (y)

A1: <40
A2: >40

A1: <16
A2: b17–40
A3: >40

Location L1: ileal
L2: colonic
L3: ileocolonic
L4: upper

L1: ileal
L2: colonic
L3: ileocolonic
L4: upper disease modifier or isolated

upper disease

Behavior B1: nonstricturing, nonpenetrating
B2: stricturing
B3: penetrating

B1: nonstricturing, nonpenetrating
B2: stricturing
B3: penetrating
P: perianal disease modifier

Adapted from Gasche C, Scholmerich J, Brynskov J, et al. A simple classification of Crohn’s disease:
report of the Working Party for the World Congresses of Gastroenterology, Vienna 1998. Inflamm
Bowel Dis 2000;6(1):8–15; and Silverberg MS, Satsangi J, Ahmad T, et al. Toward an integrated
clinical, molecular and serological classification of inflammatory bowel disease: report of a Work-
ing Party of the 2005 Montreal World Congress of Gastroenterology. Can J Gastroenterol
2005;19(Suppl A):5A–36A.
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develop penetrating or stricturing complications by 5 years, with half of all patients with
CD having complicated disease at 20 years of follow-up.24 With regard to disease ac-
tivity, based on data from the prebiologic era, of all patients diagnosedwith CD, approx-
imately two-thirds have a remitting and relapsing coarse, one-fifth remain activemost of
the time, and about 13% go into long-term remission.25

With regard to patients with UC, at the time of diagnosis, one-third have inflamma-
tion that does not extend proximal to the rectosigmoid junction; one-third have
disease up to the splenic flexure, and the remaining third has UC pancolitis (contig-
uous inflammation extending proximal to the splenic flexure).2 Although data are var-
iable, it has been observed that up to 50% of patients diagnosed with proctitis or
proctosigmoiditis progress to more extensive disease by 25 years of follow-up.26 In
the same cohort, up to 75% of patients diagnosed with extensive colitis or pancolitis
experienced variable degrees of disease extent regression during the same follow-up
period.27 With regard to disease activity, based on data from the prebiologic era, of all
patients diagnosed with UC, more than one-half (57%) have a remitting and relapsing
Table 2
Montreal classification of UC

Class Extent Description

E1 Ulcerative proctitis Proximal extent of inflammation distal to rectosigmoid
junction

E2 Left-sided UC (distal UC) Involvement limited to proportion of colorectum distal to
the splenic

E3 Extensive UC (pancolitis) Involvement extending proximal to splenic flexure

From Silverberg MS, Satsangi J, Ahmad T, et al. Toward an integrated clinical, molecular and sero-
logical classification of inflammatory bowel disease: report of a Working Party of the 2005 Mon-
treal World Congress of Gastroenterology. Can J Gastroenterol 2005;19(Suppl A):5A–36A.
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disease course, about one-quarter go into long-term remission, and about one-fifth of
patients have disease activity most of the time.28

Trends in Goals of Management

The historical goals of IBD treatment were to induce and maintain clinical remission.29

However, it is now evident that the natural course of disease progression of CD and
UC is not affected if clinicians only focus on induction and maintenance of clinical
remission. Therefore the goals of treatment have changed during the past years.
Conventional therapy for IBD has not accomplished a reduction in the need for sur-

gical intervention. Goals of medical management of IBD now include inducing and
maintaining endoscopic remission; decreasing rates of hospitalization, surgery and
infection; avoiding steroids; improving health-related quality of life; and decreasing
risk of cancer and mortality.29

EPIDEMIOLOGY
Incidence

There is a lot of variation in data with regard to the incidence of CD and UC across the
globe based on geographic region, environment, immigration trends, and ethnic
group.1–3 There is variation in data even within the same geographic region. In the
past, UC was generally considered to be slightly more common; however, with
increasing incidence of CD in the past few decades, this trend has changed. The
annual incidence in North America of both CD and UC is now fairly stable and esti-
mated to be between 0 and 20 per 100,000 persons.30

Prevalence

There is also a lot of variation in prevalence data with regard to CD and UC across the
globe based on geographic region, environment, immigration trends, and ethnic
group.1–3 As is the case with the incidence of CD and UC, there is variation in preva-
lence data even within the same geographic region. Although in the past UC was
considered to be slightly more prevalent, with the increase in incidence that occurred
in CD in the past few decades more recent prevalence data show that CD and UCmay
be equally prevalent in North America. The estimates for prevalence of CD and UC in
North America are 25 to 300 per 100,000 and 35 to 250 per 100,000 respectively.31–33

Distribution by Age

Although CD and UC can occur at any age, the peak age of onset for CD is generally
considered to be between 20 and 30 years of age and for UC, it is between 30 and
40 years.1,3,5,30

There is another peak, especially for UC between 60 and 70 years of age based on
some European cohorts.34–36

Based on earlier North American population cohorts, the median age of diagnosis of
CD was estimated at around 30 years whereas the mean age of diagnosis of CD
ranged between 33 and 45 years.37,38 According to North American UC cohorts, me-
dian and mean age of diagnosis of UC ranged between 40 and 45 years.37,38

Distribution by Gender

A consistent significant difference has not been observed in the incidence and prev-
alence of CD and UC between North American men and women.1,39 Note that several
cohorts have indicated a female predominance in CD and amale predominance in UC.
However, these findings are not consistent, especially in some low-incidence areas,
where CD may be more prevalent among men.32,40
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The overall incidence of UC has stabilized. A study from northern France suggested
a higher incidence of UC versus CD among boys between the ages of 14 and 17 years
compared with girls, although at a younger age the reverse was noted.41 Moreover,
men are more likely to be diagnosed with IBD, specifically UC, later in life compared
with women.5

Racial and Ethnic Disparity

IBD was first studied specifically in African Americans (AAs) by Mendeloff and col-
leagues42 in 1966. They observed a lower incidence of IBD among AAs compared
with white Americans. Whether the incidence of IBD was low or whether its true inci-
dence and prevalence were under-reported is unclear; however, a higher incidence of
both CD and UC has since been observed.42 In 1992, Kurata and colleagues31 found a
higher incidence of CD among AAs than had previously been noted. This finding was
later confirmed by Ogunbi and colleagues43 in 1998. In a 1986 study of 15 AA patients
with CD, Goldman and colleagues44 noted that disease in AAs was more aggressive
with earlier age of onset and resulted in more complications over time. In a 2000
case-control study that attempted to adequately match and control for confounders,
Straus and colleagues45 concluded that disparities in disease severity were a result of
social and economic inequalities, such as affordability of health care, delayed appoint-
ments because of financial concerns, and difficulties with traveling to provider’s office,
rather than biological or genetic differences. These results were later confirmed by
other studies, including a 2008 systematic review by Mahid and colleagues,46 which
pooled more than 2000 patients with IBD from 8 different studies.
A particularly vulnerable ethnic group has been the Ashkenazi Jewish population.

IBD is more common among Ashkenazi Jews than among the Sephardim and the gen-
eral population, with estimates of prevalence being 17 and 80 per 100,000 among the
Ashkenazi in Israel versus 19 and 55 per 100,000 among the Sephardim living in
Israel.47 Moreover, North American Jewish populations are more likely to have IBD
than their counterparts living in the Middle East.1

RISK FACTORS
Cause and Pathogenesis

Themost popular theory regarding pathogenesis of IBD considers it to be a result of an
uncontrolled immune-mediated inflammatory response in genetically predisposed in-
dividuals to an unknown environmental trigger that interacts with the intestinal flora
and primarily affects the alimentary tract.6

Postulated Environmental Triggers

Different triggers have been implicated, both external antigens and autoantigens.
External antigens include infectious agents such as viruses and bacteria as well as di-
etary components.1,6,17 Autoantigens on bacterial flora have also been implicated in
the pathogenesis of IBD.1,6

Intestinal Immune Mechanism

The main mechanism of inflammatory injury in IBD is immune mediated. There are
various mechanisms by which immune-mediated injury takes place. An important fac-
tor is abnormal or exaggerated immune response.6,17,29 For example, human leuko-
cyte antigen (HLA) class II molecules that mediate autoimmune injury are found in
high numbers within the intestinal epithelial cells of patients with active IBD. The
HLA class II molecules are responsible for antigen processing and presentation. Acti-
vated macrophages, which are also sites of HLA class II molecules, also secrete
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increased amounts of proinflammatory cytokines, including interleukin (IL)-1, IL-6, IL-
8, and TNF-alpha, within the lamina propria of the intestinal wall. IFN-gamma is also
produced and it increases intestinal permeability. There is decreased production of
IL-2, IL-10, TNF-beta, and transforming growth factor beta, which are downregulatory
cytokines, in patients with IBD, and this may explain chronic inflammation in these
patients.4,6,17

Genetic Predisposition

Up to 15% persons with IBD (both CD and UC) have a first-degree relative who also
has IBD.1,48 The lifetime risk of developing IBD in first-degree relatives has been esti-
mated at 5% in CD and about 2% in UC among non-Jewish populations and 8% and
5% among Jewish populations respectively.48 In children and siblings, it is generally
estimated to be approximately 8% in both CD and UC.6

In CD, the concordance rates among monozygotic and dizygotic twins are 50% and
10% respectively, which is suggestive of significant but not complete genetic predis-
position. In UC, the concordance rates among monozygotic and dizygotic twins are
16% and 4% respectively, which is suggestive of weaker, albeit definite, genetic
predisposition.48,49

Gut Flora

Several reviews on the topic of gut flora have suggested that the unknown environ-
mental trigger in IBD (from the external environment) interacts with the intestinal flora
within the internal environment to cause disease.50–52

Some clues to the veracity of this association emanate from the observations that
bigger family size, early life exposure to pets and farm animals, and greater number
of siblings is inversely associated with risk of IBD.1 It has been shown that patients
with IBD have reduced diversity of gut microbiota.1 Another postulated mechanism
of pathogenesis of IBD includes the proinflammatory properties of certain micro-
biota.53 For example, a 2004 study revealed that adherent-invasive Escherichia coli
were found in the ileum of 22% of patients with CD versus 6% of controls.53 It has
also been postulated that Firmicutes may confer protection against IBD.1,51 The study
of gut flora and IBD is in flux and it can safely be assumed that, in addition to gut bac-
teria, viruses and fungi may also play a role.1

Role of Diet

Martini and Brandes54 published a case-control study in 1976 that suggested higher
incidence of IBD in those who took larger amounts of refined carbohydrates in their
diets. In addition to increased intake of refined sugars, it was also observed that newly
diagnosed patients with IBD consumed less dietary fiber, raw fruit, and vegetables
compared with healthy controls.55 Asakura and colleagues56 subsequently performed
a systematic review of past epidemiologic surveys and case-control studies done to
study the effect of diet on pathogenesis of CD in Japanese patients and noted an as-
sociation between increased consumption of animal meat in addition to carbohy-
drates as potential risk for development of active CD.

Role of Mesenteric Fat and Obesity

Adipose tissue is an active endocrine organ that is made up of elements of connective
tissue as well as cells represented by preadipocytes and adipocytes that can be prom-
inent mediators of inflammation in the human body.57–60 Blain and colleagues61 found
an association between obesity and rapid progression of disease (measured clinically)
in patients with CD. In a subsequent study by Hass and colleagues62 overweight or
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obese patients with CD experienced more rapid progression to first surgical interven-
tion compared with underweight patients.

Role of Smoking

The association between smoking and IBD was first noted in 1982.63 Smoking has
been associated with a 2-fold increase in the risk for CD and this association includes
early-life exposure as well as passive smoking. In addition to causing exacerbations of
CD, smoking has been linked to earlier age of onset, increased need for immunosup-
pression, overall more aggressive disease, increased requirement for surgery, and
higher risk of postresection recurrence of disease.64–66

With regard to UC, it has been observed that it is smoking cessation that may cause
an exacerbation.67 Moreover, studies have shown that smokers with UC may have a
milder disease course, may require less immune suppression, and have reduced need
for surgery.66,68,69 However, the mechanism underlying these divergent effects on the
2 subtypes of IBD is not well understood.1 Nicotine replacement in UC has not been
reliably found to reduce disease activity, suggesting an effect of smoking on IBD that is
independent of nicotine.70,71

Medications and Inflammatory Bowel Disease

Medications suggested to be potential risk factors for IBD include oral contraceptives,
hormonal replacement therapy, nonsteroidal antiinflammatory drugs (including aspirin),
as well as antibiotics.72–77 There is a single study that implicates the role of excess iron
in the water supply in the development of IBD.78 Zinc has been noted to potentially pro-
tect against relapses in IBD based on another unpublished study.1 Studies of the rela-
tionship between vitamin D and development of IBD have been equivocal.1

Infections and Inflammatory Bowel Disease

There has been interest in studying the association between Mycobacterium avium
subspecies paratuberculosis and CD but this association has not been consis-
tent.79,80 Other studies have suggested an association between salmonella and
campylobacter infections with an increased risk of IBD.81 With regard to viruses,
measles virus was initially thought to be a risk factor for subsequent development
of IBD. However, subsequent studies were not able to detect an association.82–84

Clostridium difficile infection, cytomegalovirus infection, and other causes of sepsis
have been noted to cause exacerbation of IBD but no causal link between them has
been detected.85,86

Role of Immunization

In addition to the measles infection, it was proposed in the 1960s that the attenuated
live measles virus vaccine might be associated with IBD because prevalence of IBD
had been noted to be much higher in a cohort of patients who received the vaccines
compared with those who had not.82 However, subsequent studies did not confirm
this finding and several questions were raised about the methodology used to conduct
that study.87,88 A more recent study noted an inverse relationship between measles
vaccination and the risk of IBD.84

Hygiene Hypothesis

Some observational studies have shown a protective role of poor hygiene against the
development of IBD.89–92 For example, large number of siblings, large family size, not
having access to running water, drinking unpasteurized milk, living on a farm, and early
exposure to pets have all been associated with a reduced risk of IBD.1,39,90–92
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However, these studies have been done in the West. The few studies that have
assessed this association in the developing world have been inconclusive.1,93

Pregnancy, Breastfeeding, and Inflammatory Bowel Disease

Mode of childbirth (studied because of its influence on the gut microbiota in infancy)
has not been found to be significant associated with development of IBD.94 Studies
have also shown that breastfeeding may protect against development of IBD later in
life, especially for UC.1

Role of Stress and Lifestyle in Inflammatory Bowel Disease

There is observational evidence for the association between stress, anxiety,
and depression with a high risk of development of IBD.95 Depression and anxiety
have also been associated with a more severe course of disease, higher rate of
surgery, decreased quality of life, as well as reduced responsiveness to
immunosuppression.1,95

With regard to lifestyle, there seems to be a higher incidence of IBD among people
who are in professions that lead them to be more sedentary compared with those
whose profession requires increased activity.96 Moreover, observational evidence
suggests that there is an increased incidence of IBD among people with disruptive
sleep pattern.1,97

Inflammatory Bowel Disease and Surgery

Recently, risk of surgery has decreased in patients with CD and UC.2 This phenome-
non has largely been attributed to the more aggressive medical therapy being used
now compared with what was the case just a decade ago, but long-term results are
not known.1,2,34,98–100

Although, traditionally, the cumulative probability of patients with CD undergoing
surgery was 35%, 61%, and 82% after 1, 10, and 20 years respectively, there has
been significant reduction in these probabilities in recent studies, with recent esti-
mates of rates of surgery being approximately 10% to 14% and 18% to 35% after
1 and 5 years respectively.34,98,101–104 With regard to age, location, and behavior of
CD, the greatest risk of surgery is with ileocecal location and stricturing or pene-
trating/fistulizing behavior.2,102,103 Permanent fecal diversion in the form of a stoma
is eventually required in about 10% of patients with CD.3,64 The risk factors for perma-
nent fecal diversion include colonic and perianal CD.3,105

The traditional likelihood of colectomy in UCwas slightly less than 10% at 1 year and
slightly less than 25% at 10 years after diagnosis.2,34,102,106 However, even lower rates
of colectomy have recently been reported, with rates of 6% and 10% after 1 and
5 years respectively.27,34,106–108 With regard to age and extent of UC among patients
who undergo colectomy, most of these patients have had fairly recent diagnosis and
have pancolitis.2

Also, more severe disease leads to earlier colectomy.3 The likelihood of colectomy
has been reported generally to be higher in studies on populations emanating from ter-
tiary referral centers.28,109,110 Medications used for medical management of severe
fulminant UC, such as infliximab and cyclosporine, may delay or, less commonly, pre-
vent colectomy.3,111,112 Among patients with UC, definitive surgery is usually repre-
sented by total proctocolectomy and formation of ileal pouch–anal anastomoses.
The most frequent form of ileal pouch–anal anastomoses used at present is the J
pouch. The risk of acute pouchitis in these patients is about 50%, whereas, in about
5% to 10% of patients, pouchitis becomes chronic.113



Malik1114
Inflammatory Bowel Disease and Cancer

With regard to risk factors for colorectal cancer (CRC) in IBD, the primary drivers of risk
are persistent active inflammation and immunosuppression followed by long-standing
disease, extensive disease, young age at diagnosis, family history of CRC, and coex-
isting primary sclerosing cholangitis.2,114

Of all CRCs, CRCs that occur in UC and, by extension, in Crohn colitis account for
about 1% of all CRCs, which means that in patients with UC or Crohn colitis there is
a 10 to 25 times higher risk of CRC compared with the general population. Most
commonly, CRC occurs in patients with UC or Crohn colitis in their 40s.115–117

Risk factors for CRC in patients with UC/Crohn colitis include extent of disease,
duration of disease longer than 8 years, and younger age at diagnosis.117 Other
risk factors for CRC in UC include family history of CRC, concomitant primary
sclerosing cholangitis, active histologic inflammation, and presence of colonic
pseudopolyps.115,117

Because of this increased risk of CRC in UC, surveillance colonoscopies are recom-
mended yearly in patients with UC (other than UC proctitis/proctosigmoiditis) after
8 years of disease. In Crohn colitis, this can be done at about 10 to 12 years after diag-
nosis. It is estimated that the risk of CRC after 10 years of UC or Crohn colitis is about
1%, at 20 years it is about 8%, and at 30 years it is approximately 18%.115–117 More-
over, any colonic stricture in UC should raise suspicion for cancer because up to one-
third of these may be harboring a malignancy. The pathogenesis of carcinogenesis in
UC involves sequential somatic gene mutations and clonal expansion. These gene al-
terations include aneuploidy, mutations of oncogenes, tumor suppressor genes, and
DNA repair genes.116,117

The risk of extraintestinal cancers, including lymphoproliferative as well as skin can-
cers, is significantly higher among patients with IBD compared with the general
population.2,118–120

Inflammatory Bowel Disease and Mortality

Increased mortality is a concern in patients with CD based on most, but not all, data
compared with the general population.121–125 In patients with CD, surgical complica-
tions and malnourishment are prominent causes of direct CD-related mortality
compared with other factors, including small bowel neoplasm.121,126,127 As smoking
is more common among patients with CD, sequelae related to smoking in the form
of respiratory infection and diseases are additional causes of death among patients
with CD.127

There is no definitive evidence to suggest a higher mortality among patients with UC
compared with the general population.124,125,128–130 Among patients with UC, colo-
rectal neoplasia accounts for most of the mortality compared with surgical or other
complications.126,129 A population-based cohort from Copenhagen County
comprising 1160 patients with UC noted that there was increased mortality within
the first 2 years of diagnosis among patients who were older than 50 years of age
at diagnosis and who had extensive colitis. The increased mortality was associated
with postoperative pulmonary embolism and development of pneumonia.129

CONCLUDING REMARKS

A lot of information continues to emanate from epidemiologic studies, providing
expanded insight into the occurrence, distribution, determinants, and mechanisms
of IBD. This knowledge should be used to identify new approaches to management
and therapeutics that move away from merely immunosuppressing patients with
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IBD and advance their health using methods that involve prevention, preemption, and
immunomodulation.
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