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Abstract

Inflammatory bowel diseases (IBD), including Crohn’s disease (CD) and ulcerative colitis (UC), follow heterogeneous
clinical trajectories. Although therapeutic options have expanded substantially over the past two decades, the extent
to which modern treatment modifies long-term structural outcomes remains uncertain. We performed a targeted re-
view focusing on high-quality population-based inception cohorts and large registries that report long-term outcomes
in adult- and pediatric-onset IBD. Outcomes of interest included phenotype or extent progression, surgery, extraintesti-
nal manifestations (EIMs), and colorectal neoplasia. CD consistently emerged as the more structurally progressive con-
dition. Approximately one third of adults’ progress from inflammatory to stricturing or penetrating disease within
5years, and around half do so over longer follow-up. Perianal disease develops in 10%-20% of patients, with higher
rates in pediatric-onset CD. Despite declines in surgical rates in the biologic era, intestinal resection remains frequent.
In UC, proximal extension is the dominant progression pattern, affecting roughly one third of patients with limited dis-
ease over the first decade; pediatric UC shows even higher extension rates. Colectomy risks have markedly decreased
in contemporary cohorts, and colorectal cancer incidence has declined compared with historical estimates, reflecting
improved inflammation control and surveillance. Across IBD, EIMs occur in approximately one quarter of patients and
cluster with extensive colonic involvement and higher systemic inflammatory burden. Population-based evidence
reveals that IBD remains progressive in a substantial subset of patients, with notable differences between CD and UC
and between adult and pediatric disease. Declining surgical and colorectal cancer rates suggest a measurable therapeu-
tic era effect, supporting the importance of early, sustained inflammation control. However, high-quality prospective
disease-modification trials are still needed to further characterize how current strategies can durably alter the natural
history of IBD.
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Introduction

Inflammatory bowel diseases (IBD), including Crohn’s disease
(CD) and ulcerative colitis (UC), are chronic, immune-mediated
diseases with a highly heterogeneous course. Although
many patients achieve periods of clinical remission, a substan-
tial proportion accumulate structural and functional damage
over time.

Historically, CD has been considered a progressive disease, in
which an initially inflammatory phenotype (B1-Montreal classifi-
cation) frequently evolves into stricturing or penetrating compli-
cations (B2/B3), often requiring intestinal resection [1]. UC was
traditionally viewed as a disease confined to the mucosal layer
with a relatively benign course; however, population-based
studies have shown that proximal extension of colitis, colectomy
and extraintestinal manifestations (EIMs) are not uncommon,
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and that long-standing extensive colitis carries an increased risk
of colorectal cancer (CRC) [2]. In addition, thanks to the in-
creased usage of intestinal ultrasound, it has become clearer
that UC is also a transmural disease [3].

The epidemiology and natural history of IBD have been de-
scribed in population-based cohorts and systematic reviews
over the last two decades. Burisch and Munkholm summarized
how incidence, prevalence, surgery and cancer risks have
evolved, highlighting that while therapeutic options have ex-
panded, the extent to which modern therapy alters long-term
disease course remains uncertain [4].

Large population-based inception cohorts, such as Epi-IBD,
have generated robust and granular outcome data for both CD
and UC in the modern immunomodulator and biologic era [5-7].
Together, these findings underpin the emerging concept of dis-
ease modification and the still-unresolved question of whether
we can truly alter the natural history of IBD [8].

In this context, clinicians and researchers increasingly need a
concise yet comprehensive synthesis of long-term progression
patterns in both UC and CD, distinguishing adult and pediatric-
onset disease. The objective of this review is to analyze and
quantify the progression of CD and UC across four critical
domains: the evolution of disease extent or phenotype, the de-
velopment of new EIMs, the risk of CRC or dysplasia, and the cu-
mulative need for surgery or colectomy. Special attention is
paid to stratifying the results between adult and pediatric popu-
lations from population-based and inception cohorts, as well as
the impact of therapeutic eras (pre-biologic vs biologic).

Methods

Given the breadth of outcomes (colectomy, abdominal surgery,
extension, EIMs, dysplasia, and CRC) and the heterogeneity of
reporting across studies, we conducted a targeted literature re-
view. Initial exploratory searches using MeSH terms in PubMed
and Embase on 7 September 2025 returned more than 10,000
references. Due to the volume and overlap across outcomes, we
adopted a targeted strategy centered on high-quality popula-
tion-based inception cohorts and large registries. Additional
studies were identified through forward and backward citation
tracking. Search strategy and studies identified are presented in
Supplementary Material.
We searched for the following outcomes:

1) Phenotypic (CD) or extent (UC) Progression: Quantification of
the transition from inflammatory (B1) to stricturing (B2) or
penetrating (B3) behavior in CD, and proximal extension (E1/
E2 to E3) in UC.

2) Surgery rates: Cumulative incidence of intestinal resection in
CD and colectomy in UC.

3) Extraintestinal manifestations: Incidence of new EIMs.

4) New occurrence of dysplasia and neoplasia: Risk of
CRC/dysplasia.

Estimates are presented as approximate ranges of cumulative
incidence over defined timepoints (typically 5, 10, or 20 years)
and are contextualized by identifying major clinical

determinants (such as age at onset, disease location/extent, and
smoking) and the impact of the therapeutic era.

Results

Global patterns of progression in IBD

Evidence in this review is primarily derived from population-
based inception cohorts (including Epi-IBD), nationwide
Scandinavian cohorts, and large registries, complemented by
systematic reviews and meta-analyses; therefore, estimates are
reported as ranges rather than pooled effect sizes.

Across the synthesis of evidence, CD consistently emerged
as the more structurally progressive condition when compared
with UC. In adult CD, approximately one third of patients’ prog-
ress from an inflammatory phenotype (B1) to stricturing or
penetrating behavior (B2/B3) within 5years, and around
half do so over a 20-year horizon based on estimates from
population-based cohorts and inception studies [1, 5, 9].
Perianal disease estimates come from a mix of population-
based cohorts and nationwide studies, with long-term cumula-
tive risks ranging from approximately 10% to 20% and reaching
higher values in extended follow-up cohorts (Table 1) [25,
26, 61].

In UC, the dominant pattern of structural progression is proxi-
mal extension of colitis among patients with limited disease at
diagnosis. Proximal extension estimates are supported by both
population-based inception cohorts and pooled evidence from
systematic reviews/meta-analyses. A Danish population-based
inception cohort found that about one third of patients with
proctitis or left-sided colitis extended to pancolitis (E3) within
seven years [62]. A systematic review of 17 population-based UC
cohorts reported pooled rates of progression from proctitis to
left-sided disease in around 28%-30%, proctitis to extensive
in 14%-16%, and left-sided to extensive in 21%-34%, with an
overall 5-year cumulative progression risk of about 13%
(Table 1) [42].

Estimates for EIMs are derived from population-based incep-
tion cohorts, large registries (e.g. ENEIDA), and systematic
reviews/meta-analyses, which contributes to variability in
reported incidence and prevalence. EIMs occurred in 20%-35%
of IBD patients across long-term cohorts [36, 63-65], often asso-
ciating with more extensive colonic involvement and markers of
systemic inflammation such as elevated C-reactive protein
(Table 1) [66].

Surgical risks are informed by both long-running historical
population-based inception cohorts and contemporary pooled
estimates from meta-analyses of population-based cohorts.
Contemporary population-based studies report lower cumula-
tive risks of intestinal resection/colectomy than historical
cohorts [47, 54]. Regarding colorectal neoplasia, a historic
meta-analysis in UC suggested cumulative CRC risks of 2%, 8%,
and 18% at 10, 20, and 30years of disease duration, respec-
tively. More contemporary pooled data, however, indicate sub-
stantially lower absolute risks of approximately 1.15% at
15years, 1.69% at 20 years and 2.61% at 25 years, reflecting im-
proved surveillance and inflammation control (Table 1
and Fig. 1).
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Table 1 Benchmark estimates of major disease progression outcomes in adult- and pediatric-onset inflammatory bowel disease.

Outcome Adults

Pediatric-onset

CD: Behavior progression (B1—B2/B3) ~33% at 5years;

~50% by 20years [1, 5, 9-11]
Historic 61% at 10 years, 82% at 20 years.
Contemporary: 18%-35% at 5 years [5, 15-17].

CD: Intestinal resection

CD: Perianal disease 8%-14% at 1year;
17%-22% at 5years;

18%-20% at 10 years;

~34% at 5years vs 16% in adults;

~41% long-term (any complication) [12-14]
13%-34% at 5years;

VEOIBD: ~3% at 1year, 12% at 3 years,
15% at 5years [18-24].

28% at 10 years and 45% at 30 years [31].

20%-25% at 20 years [25-30].

CD: Colorectal cancer (colonic CD)

for >10years [32-35].
35% long-term [36-38]
- PSC <1% [39]
- Skin 19% [40]

EIMS in CD

Increased risk; absolute incidence low;
RR =9 when >50% colon involved

Very sparse data; risk likely low
but uncertain.

Similar magnitude; limited
pediatric-only data [41].

- Joint 12.9% at 10 years [36]

UC: Proximal extension
from limited disease

~33% at 7 years;

UC: Colectomy Historic 24% at 10 years;

Contemporary: 4.4% at 1year, 10.1%
at 5years and 14.6% at 10 years [47, 48].

~13% 5-year pooled risk [42-44].

30%-49% children with limited

disease extend proximally

over 5-10 years [24, 45, 46].

3%-6% at 1year;

9%-14% at 5 years [49, 50];

VEOIBD 11%-14% at 5 years [49, 51-53].
Very limited data

CRCin UC ~0.8% at 10 years; 1.15% at 15 years; 1.69%
at 20 years; 2.61% at 25 years [2, 54-57]
EIMs in UC ~24%-25% long-term [49, 58, 59]

- PSC ~2%-5% [39, 60]

- Skin 9% [40]

Similar magnitude; limited
pediatric-only data [41].

- Joint 8.9% at 10 years [36]

Reported cumulative risks of major disease progression outcomes in Crohn’s disease (CD) and ulcerative colitis (UC) in adult- and pediatric-onset populations,
including historical and contemporary estimates when available. Values are presented as approximate cumulative incidence at different time points. Historical
data generally reflect pre-biologic or early biologic eras, whereas contemporary data reflect more recent therapeutic periods. When specified, very early-onset
IBD (VEOIBD) is shown separately. Data in pediatric cohorts are limited for several outcomes, particularly colorectal cancer (CRC) and extraintestinal
manifestations (EIMs). B1-B2-B3, Montreal behavior classification (inflammatory, stricturing, penetrating); CD, Crohn’s disease; CRC, colorectal cancer; EIMs,
extraintestinal manifestations; PSC, primary sclerosing cholangitis; RR, relative risk; UC, ulcerative colitis; VEOIBD, very early-onset inflammatory

bowel disease.

Crohn’s disease

Phenotype progression and perianal disease

Multiple population-based cohorts and inception studies con-
verge on the finding that CD frequently progresses from an in-
flammatory to a complicated phenotype over time. In aggregate
data, approximately 33% of adult patients’ progress from B1 to
B2/B3 within 5years, and around 50% do so within 20years [1,
5, 9]. The Epi-IBD inception cohort, which enrolled incident IBD
cases across 29 European centers, reported that 14% of patients
with inflammatory CD at baseline developed stricturing or pene-
trating behavior within the first five years after diagnosis [5].
These data are comparable to the Hungarian cohort [10]. Older
data dating back to the 1990s report a cumulative probability of
developing B2/B3 of 66% at 15 years-time (Fig. 1) [11].
Specifically, the Olmsted County cohort found cumulative
risks of 33.7% at 5years and 50.8% at 20years for developing
stricturing or penetrating complications after diagnosis [9].
Other cohorts report similar rates, with 37%-39% at 10years

and 54%-78% at 25-30years [67]. The risk is highest in patients
with ileal or ileocolonic disease, younger age at diagnosis, ex-
tensive luminal involvement, and perianal disease [68].

Change in disease location is less common but clinically rele-
vant. In the Veszprém province cohort, change in location was
observed in roughly 9% of patients and was associated with
smoking, whereas age at diagnosis did not significantly influ-
ence location change [12]. A previous study highlighted different
genetic background depending on CD location and this could ex-
plain the lack of change in disease distribution observed, as
compared with other disease behavior patterns [1].

Importantly, a subset of patients initially present with a seem-
ingly mild disease course. A recent analysis of 2,315 individuals
with mild IBD at diagnosis showed that 24.5% of those with UC
and 46% of those with CD progressed to moderate-severe dis-
ease during follow-up. Progression was defined as the need of
advanced therapy, immunosuppressants, hospitalization, sur-
gery or new perianal disease whatever occurred first. Notably,
pediatric onset had the highest likelihood of progression [13].
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Figure 1 Cumulative risk of disease progression over time in adult and pediatric inflammatory bowel disease. Stacked area plots show the
cumulative incidence (%) of different disease progression outcomes over 20 years from diagnosis in adults and children with Crohn’s disease (CD)
and ulcerative colitis (UC). Outcomes include surgery, extent/behavior progression, extraintestinal manifestations (EIMs), perianal disease, and
colorectal cancer (CRC). Percentages represent cumulative incidence for each outcome independently and are not additive, as individual patients
may experience more than one type of progression during follow-up. Values displayed within each area correspond to the estimated cumulative risk

at specific time points.

These findings reinforce that a mild phenotype at diagnosis
does not guarantee long-term stability.

It is crucial to note that age at onset is a key determinant of
this progression. Pediatric-onset CD exhibits a more aggressive
phenotype [14]. Comparative studies suggest that pediatric CD
has substantially higher behavior progression rates than adult-
onset CD, with an incidence of progression from inflammatory
to complicated (B2/B3) that may reach ~34% in pediatric CD vs
~16% in adult CD during follow-up (Fig. 1) [69-72].

Furthermore, a classic complication of CD is the onset of
perianal disease, which is present at diagnosis in 11%-19% of
patients and rises to 18%-20% at 10years according to recent
population-based cohort studies and meta-analyses [27-30].
The cumulative risk of developing perianal fistula is higher in
pediatric-onset Crohn’s disease, reaching 28% at 10years and
45% at 30 years [31, 72].

Importantly, recent cohorts show a decline in the cumulative
10-year risk of perianal fistula (falling from 24% to 12% between
older and newer eras), indicating a positive effect of therapeutic
advancements and early biologic therapy [10, 26].

Need for surgery

Need for surgical intervention is commonly used as a proxy for
disease progression. Surgical rates have shown a decline in re-
cent decades, a finding that underscores the disease-modifying
impact of contemporary therapy and early treatment strategies.

In historical CD cohorts (e.g. Danish cohorts from 1962 to
1987), intestinal resection was common, with cumulative rates

reaching 61% at 10years and 82% at 20years [15]. However,
more recent population-based cohorts (reflecting the era of bio-
logics and earlier immunomodulator use) show a significant re-
duction. Contemporary 5-year intestinal resection rates are
estimated between ~18% and ~35%. Although this reduction is
evident, surgery remains frequent in CD over long-term follow-
up [16, 17, 73, 74].

In Epi-IBD, 22% of CD patients required intestinal resection
within five years, despite widespread use of immunomodulators
and biologics [5]. Early bowel resection rates in pediatric CD
cohorts are generally lower than those reported in historic adult
cohorts, but are still substantial, with 5-year cumulative rates
typically ranging from 13% to 34% [18-21, 75]. In very early-
onset inflammatory bowel disease (VEOIBD) cohorts, the
reported rates of bowel surgery in CD are approximately 3% at
lyear, 12% at 3years, and 15% at 5years [22]. These rates are
lower than those seen in older pediatric populations and adult-
onset disease. Other multicenter studies of VEOIBD and infantile
IBD confirm a low cumulative risk of surgical intervention (typi-
cally <15% at 5years), though patients with monogenic IBD
have higher rates of surgery [23, 58].

Predictors of surgery in CD consistently include ileal/ileoco-
lonic location, stricturing/penetrating behavior, and smoking
[76]. In addition, studies comparing sporadic vs familiar IBD
have reported increased risk of surgery in patients with family
history of IBD [77]. Where reported, overall surgical rates have
declined over time; however, most population-based cohorts
and registries do not provide consistent granularity on surgical



Gastroenterology Report, 2026, Vol. 14, Issue 00

indications (e.g. obstruction/stenosis vs perforation vs inflam-
matory complications) or urgency, limiting inference on whether
the drivers of surgery have shifted across therapeutic eras.

Extra intestinal manifestations

Long-term mixed IBD cohorts, including CD and UC, report EIMs
in roughly 24% of patients over median follow-up periods of
around 14 years, with higher rates in CD (35%) than UC (27%)
[63]. In CD, these manifestations often cluster with more exten-
sive or aggressive disease and may contribute importantly to
disability [37, 38].

EIMs are a clinically significant component of CD and fre-
quently reflect the systemic nature of chronic inflammation. In
the European population-based inception cohort by Isene et al.,
which followed 1,145 newly diagnosed IBD patients for a median
of 10.1years, the cumulative prevalence of a first EIM was
16.9%, with a significantly higher burden in CD than in UC [36].
Specifically, 20.1% of patients with CD developed immune-
mediated EIMs (articular, ocular, cutaneous, hepatobiliary),
compared with 10.4% of those with UC (P<0.001) [36].
Peripheral arthritis was the most common manifestation, affect-
ing 12.9% of patients with CD vs 8.1% in UC (P=0.01) [36]. These
findings are consistent with other prospective cohorts showing
that EIMs tend to cluster in patients with colonic or ileocolonic
involvement, higher inflammatory burden, and younger age at
diagnosis [38]. Earlier studies have reported even higher rates,
reflecting differences in study design and criteria, but consis-
tently underscore that CD carries a greater systemic inflamma-
tory load than UC [40]. In the Swiss cohort that studied 3,298
patients found that 48.8% of patients with IBD suffered from ar-
thritis/arthralgia during their disease course, they found female
gender, disease duration, surgery, presence of other EIM and
treatment with anti-TNF to be risk factors for the onset of joint
manifestations in CD and UC/IBD-unclassified (IBDU) patients
[40]. Furthermore, data from this same cohort showed that skin
manifestations occurred more frequently in CD (19.2%) vs UC
(9.5%), in female and in those with positive family history of IBD
[40]. One of the largest cohorts including 12,083 European IBD
patients identified EIMs being more frequent in CD, female,
those needing surgery and smokers (excluding for risk of pri-
mary sclerosing cholangitis [PSC]). In this study, contrary to
other studies, only 2% of patients had multiple EIMs.

Dysplasia and colon cancer

CRC in IBD arises primarily as a consequence of chronic, long-
standing mucosal inflammation of the colon, which promotes
genomic instability, oxidative stress, and accelerated epithelial
turnover [32]. Unlike sporadic CRC, where the adenoma-carci-
noma sequence predominates, IBD-associated CRC often follows
an inflammation-dysplasia-carcinoma pathway, characterized
by flat, multifocal, and rapidly progressive dysplasia [33]. The
risk is modulated by several well-established factors: extent of
colonic involvement, duration of disease, cumulative inflamma-
tory burden, presence of strictures, coexistent PSC, family his-
tory of CRC, and early age at onset [34]. In CD, cancer risk is
particularly heterogeneous and depends on whether there is
chronic colonic inflammation and the extent of it, repeated
flares, persistent histologic activity, or longstanding strictur-
ing segments.

CD is associated with an increased risk of small-bowel adeno-
carcinoma compared with the general population, but this
occurs in a very low number of patients [35, 78], however, when
colonic involvement is present, absolute risk of colitis-
associated CRC especially those with more than 50% of the
colon affected for over ten years, have a significantly increased
risk, similar to that seen in ulcerative colitis [34, 79].
Nonetheless, the absolute CRC incidence in colonic CD remains
low compared with UC, and is further mitigated in contempo-
rary cohorts by surveillance and improved inflammatory
control.

Ulcerative colitis

Proximal extension

Extension of disease is a key risk factor, as extensive disease at
diagnosis is linked to a higher risk of colectomy and systemic
complications. In UC, the main form of progression is the proxi-
mal extension of inflammation [43]. Patients initially diagnosed
with proctitis (E1) or left-sided colitis (E2) face a cumulative risk
of inflammation extending proximally to reach extensive colitis
(E3). In the Danish population-based inception cohort of UC di-
agnosed in 2003-2004, 73% of patients had limited disease (E1/
E2) at diagnosis. Over at least seven years of follow-up, 33% of
these patients developed proximal extension, with 23% pro-
gressing to extensive colitis (E3) and 10% from E1 to E2 (Fig. 1).
Disease extent at diagnosis was the only independent predictor
of extension to E3 [62].

Fumery’s systematic review of 17 population-based cohorts
(over 15,000 UC patients) showed that at diagnosis, left-sided
colitis represented around 40%, extensive colitis 30% and proc-
titis 29% of cases [44]. Progression rates from proctitis to left-
sided disease were 28%-30%, from proctitis to extensive 14%-
16% and from left-sided to extensive 21%-34%, with an overall
cumulative 5-year progression risk of approximately 13%.
Interestingly, these extension rates appeared relatively stable
across regions and eras, including pre-biologic and biologic
periods.

Pediatric UC typically presents more extensively than adult
UC [24, 45]. In addition, the risk of proximal extension is sub-
stantial: among children with proctitis or left-sided colitis at di-
agnosis, 30%-49% experience extension over 5-10years, and
this risk is similar to or higher than in adults [24, 45, 46].

Colectomy

Total colectomy is the most definitive outcome for UC patients,
reserved for refractory disease, toxic megacolon, or neoplasia
prevention [2]. Similar to CD, colectomy rates have substantially
declined. While historical 10-year rates approached 24% [47],
pooled contemporary meta-analytic estimates report a cumula-
tive incidence of ~4.4% at lyear, ~10.1% at 5years, and
~14.6% at 10years in adults [17]. Nonetheless, colectomy rates
also vary depending on geography, likely due to the differences
in the epidemiological stage of IBD incidence and prevalence
[80], as an example, Korean data from 1986 to 2015 showed a
20-year risk of colectomy for newly diagnosed UC of 5.1%
(Fig. 1) [81]. In the Epi-IBD UC cohort, despite more aggressive
use of immunomodulators and biologics than in earlier decades,
colectomy rates over the first five years were not substantially
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lower, although immunomodulator use was associated with re-
duced hospitalization [6, 7].

Short-term colectomy rates (1year) in pediatric UC are ap-
proximately 3%-6%, and medium-term rates (5years) are 9%-
14%; these rates have declined in the biologic era, with recent
population-based cohorts reporting 5-year colectomy rates of
9%-13% [49, 51-53]. Very early-onset UC/IBD-U cohorts show
similar patterns, with colectomy risks approaching 1%-14% at
five years [58].

Extraintestinal manifestations

Although global EIMs appear to be more frequent in patients
with CD, EIMs are not rare among UC patients with over a quar-
ter of them experiencing at least one new EIM during follow-up.
Extensive disease in UC is the primary predictor for developing
EIMs, increasing the risk more than threefold (odds ratio [OR]
~3.6) in those with extensive colitis [36, 59]. Reported EIM prev-
alence over 8-14 years of follow-up ranged widely from 8.9% to
66%, reflecting heterogeneity in definitions and ascertainment
[65]. Some EIMs are more frequently reported among patients
with UC than in CD, as PSC. Large meta-analyses and
population-based studies consistently report a lifetime risk of
PSC of approximately 2%-5%, with some variation by geogra-
phy, diagnostic criteria, and extent of colitis (Table 1 and Fig. 1)
[39]. The American College of Gastroenterology guideline states
the prevalence is about 5%, with higher risk in men and those
with pancolitis [60]. On the other hand, PSC risk is significantly
lower in CD typically <1% [39, 82].

Colorectal cancer and dysplasia

Historical data suggested high cumulative CRC risks, but more
recent meta-analyses indicate a decline in absolute risk. The
current cumulative risks of CRC in adults with UC are approxi-
mately 0.8% within 10 years, 2.2% within 10-20 years, and 4.5%
after 20years of disease duration. These risks are higher in
patients with long-standing, extensive colitis, with standardized
incidence ratios approaching 4.0-4.8 compared with the general
population, and are further increased in those with persistent
histologic inflammation or a family history of CRC and those
with coexistent PSC-IBD [2, 55]. However, due to improved en-
doscopic surveillance and better inflammation control, the cu-
mulative CRC incidence in contemporary cohorts has declined
[2, 56]. Recent estimates by Stidham and Higgins [32, 57] show
cumulative rates of approximately 1.15% at 15years, 1.69% at
20years, and 2.61% at 25years in adults, much lower than the
classic 2%/8%/18% at 10/20/30years described by Eaden
etal. [57].

Recent cohort data suggest that biologic exposure may be in-
dependently protective against colorectal stricture develop-
ment, plausibly through improved inflammation control and
prevention of chronic injury leading to fibrotic complications
[83]. Pseudopolyps are considered sequelae of repeated
inflammation-healing cycles, and their occurrence is more
closely linked to cumulative mucosal inflammatory burden than
to biologic therapy. In addition, prior biologic or immunosup-
pressant exposure has been inversely associated with dysplasia
in pseudopolyp-like lesions, suggesting a potential protective ef-
fect on neoplastic transformation [84].

This decline is likely multifactorial. It is attributed to improved
long-term inflammation control with maintenance therapy (5-
ASA, thiopurines, anti-TNF, and anti-integrin), alongside advances
in surveillance quality and strategy, including high-definition en-
doscopy, chromoendoscopy, and earlier and more frequent endo-
scopic resection of visible dysplasia [34]. However, the relative
contribution of surveillance versus inflammation control cannot
be reliably quantified from observational cohort data and secular
changes in other CRC risk modifiers (e.g. smoking patterns, diet,
and obesity) may also contribute and confound temporal compar-
isons. Modern surveillance may additionally shift outcomes to-
wards earlier detection and endoscopic management of
intermediate endpoints such as dysplasia, thereby preventing
progression to CRC. However, pseudopolyps and dysplasia detec-
tion rates are not consistently reported across population-based
cohorts using harmonized definitions, limiting quantitative com-
parisons over time. Nonetheless, CRC risk remains concentrated
in patients with long-standing, extensive colitis, especially those
with concomitant primary sclerosing cholangitis or a family his-
tory of CRC.

Determinants and modifiers of
progression

Progression is not random; it is strongly influenced by intrinsic
disease features and treatment exposure [85]. Intrinsic factors
such as ileal/ileocolonic location, pediatric onset, perianal dis-
ease and need for systemic steroids showing an initial compli-
cated behavior in CD are the most robust predictors of future
adverse outcomes and surgery, whereas colonic disease appears
protective against surgery [76, 86, 87]. Smoking acts as a disease
modifier, associated with CD progression (including location
change) and a higher surgery risk [86]. In UC, more extensive dis-
ease at diagnosis predicts both proximal extension and colec-
tomy, and progression from limited to extensive colitis further
increases colectomy risk [2, 88]. Elevated C-reactive protein and
the presence of EIMs cluster with extensive disease, reinforcing
the notion that systemic inflammatory burden is a marker of
more severe course.

Across both diseases, degree of inflammatory control is cen-
tral to long-term outcomes [89]. Multiple reviews and cohorts
highlight mucosal healing as a key correlate of reduced hospital-
ization, colectomy and relapse in UC, and likely as a proxy for re-
duced structural progression in CD, although high-quality
prospective disease-modification trials are still needed [89, 90].
Contemporary treat-to-target strategies, formalized through the
STRIDE-II consensus, emphasize deep remission targets, includ-
ing mucosal healing and although not formal targets it also rec-
ognize the prognostic impact of histologic healing in UC and
transmural healing in CD [91]. Importantly, these therapeutic
advances provide a plausible explanation for the most consis-
tent temporal improvements observed in population-based out-
comes over recent decades. Therapy and era effects appear
most evident for hard outcomes such as surgery and hospitaliza-
tion. Early and consistent use of immunomodulators and biolog-
ics is associated with lower risks of surgery and hospitalization
in observational cohorts. Biologics (hazard ratio =0.66-0.72) and
thiopurines (hazard ratio=0.62-0.81) were independently pro-
tective against abdominal surgery in CD [92, 93]. Moreover,
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biologic exposure was associated with a lower risk of location
change in CD (hazard ratio ~0.3) [94]. Achieving endoscopic mu-
cosal healing within the first year, is a particularly strong prog-
nostic factor, associated with an approximately 78% reduction
in colectomy risk in UC (relative risk =0.2). These findings sup-
port the “treat-to-target” strategy in IBD management [91].

In addition to this, cumulative inflammatory burden is in-
creasingly recognized as a key determinant of long-term compli-
cations including CRC. Previous studies showed that time-
adjusted cumulative inflammation was associated with CRC in
uC [54, 57].

Nevertheless, the extent to which modern therapies modify
short-term structural progression remains uncertain. Some large
population-based studies suggest that 5-year behavior progres-
sion and surgery rates have not dramatically fallen compared
with cohorts from earlier decades, indicating that the impact of
current strategies on certain hard structural endpoints may be
modest over this time horizon and may depend on very early in-
tervention before irreversible tissue remodeling occurs.

Future evidence to show the impact of broader access to bio-
logic therapy, partly facilitated by the increasing availability of
biosimilars and evolving reimbursement policies, would poten-
tially contribute to a better understanding of the observed tem-
poral improvements in hard outcomes.

Looking forward, emerging therapeutic targets may further
shift progression patterns, particularly if they can address path-
ways beyond inflammation alone. For example, anti-TL1A
agents are being explored as potentially disease-modifying ther-
apies, and preclinical data suggest effects on immune-stromal
interactions that could be relevant to intestinal tissue remodel-
ing. Whether such approaches translate into durable prevention
of fibrostenotic complications in humans remains to be demon-
strated in prospective trials with structural endpoints.

Discussion

This structured review summarizes contemporary evidence on
disease progression in CD and UC, focusing on phenotype or ex-
tent evolution, surgery, EIMs, and colorectal neoplasia. The pic-
ture that emerges is of two chronic, heterogeneous conditions
with substantial long-term risks, albeit with notable differences
both between CD and UC, and between adults and children.

In CD, progression from inflammatory to stricturing or pene-
trating behavior remains common despite therapeutic advan-
ces, with roughly one third of adults progressing within five
years and about half over longer horizons. Perianal disease and
need for intestinal resection continue to affect a sizeable minor-
ity of patients. Pediatric CD demonstrates at least comparable,
and in some analyses more aggressive, behavior progression,
underscoring the need for early risk stratification and careful
monitoring in younger patients.

In UC, proximal extension from limited disease to more exten-
sive colitis occurs in about one third of patients over the first de-
cade, and colectomy remains necessary in a non-negligible
proportion, particularly among pediatric patients. At the same
time, contemporary data suggest that colectomy rates and,
especially, CRC incidence have declined in modern cohorts.
This improvement likely reflects a combination of better

inflammation control, structured surveillance, high-definition
and chromoendoscopy, and more active endoscopic manage-
ment of dysplasia.

Across both diseases, EIMs occur in about a quarter of
patients over long-term follow-up, often clustering with exten-
sive or more aggressive disease and contributing significantly to
morbidity. The strong associations between extent, systemic in-
flammatory burden and EIMs suggest that deep and sustained
control of inflammation is critical not only for intestinal out-
comes but also for systemic ones.

Of note, the clearest temporal improvement is seen in hard
outcomes such as surgery and CRC risk. In CD, intestinal resec-
tion rates in historical cohorts reached 61% at 10 years and 82%
at 20years [15, 17], whereas contemporary cohorts report 18%-
35% at 5years (including 22% at 5years in Epi-IBD) [5]. In UC,
10-year colectomy risk has declined from historical estimates of
approximately 24% [46], to contemporary pooled estimates of
approximately 14.6% [48]. Likewise, CRC risk in UC has fallen
from classic estimates of 2%/8%/18% at 10/20/30 years [57], to
approximately 1.15% at 15years, 1.69% at 20 years, and 2.61%
at 25years in modern analyses [56]. In contrast, behavior pro-
gression in CD and proximal extension in UC remain frequent,
and pediatric-onset disease tends to follow a more extensive or
progressive trajectory than adult-onset IBD, reinforcing the need
for early risk stratification.

Several consistent predictors of progression can be incorpo-
rated into clinical decision-making. In CD, ileal or ileocolonic dis-
ease, perianal involvement, smoking and the need for systemic
steroids are strong markers of a more aggressive course and
higher surgery risk. In UC, extensive colitis at diagnosis and sub-
sequent extension are key risk factors for colectomy and CRC.
These factors, together with age at onset and comorbidities
such as PSC, should inform risk stratification and timing of ad-
vanced therapies.

The question of whether we can truly modify the natural
course of IBD remains incompletely answered. Observational
cohorts and reviews suggest that early and sustained use of
immunomodulators and biologics is associated with reduced
hospitalization and surgery, and that mucosal healing correlates
with better long-term outcomes. However, some population-
based studies note that 5-year rates of behavior progression
and surgery have not dramatically fallen compared with cohorts
from previous decades, indicating that the impact of current
therapies on hard structural endpoints may be modest at this
time scale. High-quality prospective “disease modification” tri-
als, with structural progression and surgery as primary out-
comes, are still needed.

Despite the strengths of focusing on population-based incep-
tion cohorts and large registries, several limitations should be
acknowledged. First, definitions of “progression” vary across
studies (e.g. behavior change vs complications vs treatment es-
calation), and follow-up duration and censoring strategies differ,
limiting direct comparability of absolute estimates. Second, as-
certainment of outcomes has evolved over time (wider use of
cross-sectional imaging, intestinal ultrasound, fecal calprotectin
monitoring, high-definition endoscopy, and chromoendoscopy),
which may influence detection of complications and dysplasia
and introduce surveillance-related bias. Third, treatment
era comparisons are inherently observational and may be
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confounded by indication and secular trends in care pathways,
making causal inference regarding disease modification chal-
lenging. Fourth, key outcomes such as indications for surgery
(e.g. inflammatory complications vs fibrostenotic obstruction)
and dysplasia detection rates are inconsistently reported across
cohorts, preventing robust synthesis of temporal changes in
these more granular endpoints. Finally, most available evidence
is derived from European and North American cohorts from
large tertiary hospitals, and generalizability to regions with
emerging IBD epidemiology or smaller hospitals with different
access to advanced therapies may be limited. Future prospec-
tive studies and pragmatic disease-modification trials with har-
monized outcome definitions, including structural endpoints,
indication-specific surgery, and dysplasia detection, are needed
to clarify how modern strategies can durably alter the natural
history of IBD.

Knowledge gaps persist, particularly concerning the need for
robust population-based estimates of the incidence of new EIMs
stratified by age and disease type, and quantitative data on
pediatric dysplasia/CRC incidence. Ultimately, prospective
disease-modification trials are needed to definitively establish
the causal impact of the timing of advanced therapies on struc-
tural progression and long-term hard outcomes.

Conclusion

Population-based and inception cohorts, together with system-
atic reviews, provide a coherent picture of IBD as a chronic, pro-
gressive condition in a substantial subset of patients. In CD,
structural complications and surgery remain common, particu-
larly among patients with ileal or perianal disease, in those who
smoke and in pediatric CD. UC commonly undergoes proximal
extension, and colectomy risk, while lower than historically
reported, continues to accumulate, especially in pediatric
cohorts.

Crucially, the data indicate a measurable era effect, with de-
clining surgical rates in both CD and UC, and lower CRC inci-
dence in UC, correlating with earlier and broader adoption of
immunomodulators and biologics, and improved surveillance.
These findings reinforce that therapeutic strategies aiming for
mucosal healing and sustained inflammatory control are critical
for mitigating the long-term, progressive course of IBD.
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online.

Authors’ contributions

B.G. conceived and designed the study, performed the literature
search, and led the screening process. B.G., C.F., B.C.C. and M.G.
contributed to the study selection. B.G. drafted the first version
of the manuscript. B.G., N.P. and C.W.L. critically reviewed and
edited the manuscript. All authors read and approved the final
version of the manuscript.

Funding

None declared.

Conflicts of interest

B.G. has served as a consultant to Abbvie, Pfizer, Roche, MD
Education and Galapagos and has served as a speaker for
Abbvie, Janssen, Takeda, Pfizer, Gilead, Roche, MSD and
Galapagos. N.P. has served as a speaker for Abbvie, Janssen,
Pfizer, Takeda, Ferring, Fresenius Kabi and received travel sup-
port from Abbvie, Janssen and Takeda. C.W.L. has acted as a
consultant to Abbvie, Janssen, Takeda, Pfizer, Galapagos, Eli
Lilly, Bristol Myers Squibb, Boehringer Ingelheim, Sandoz,
Novartis, GSK, Gilead, Vifor Pharma and Dr Falk; he has received
speaking fees and travel support from Pfizer, Janssen, Abbvie,
Eli Lilly, Galapagos, MSD, Takeda, Shire, Ferring, and Dr Falk. All
other authors have no conflicts of interest to disclose.

References

1. Cleynen I, Boucher G, Jostins L, et al. Inherited determinants
of Crohn’s disease and ulcerative colitis phenotypes: a ge-
netic association study. Lancet 2016;387:156-67. https://doi.
org/10.1016/50140-6736(15)00465-1

2. Gros B, Kaplan GG. Ulcerative colitis in adults: a review.
JAMA American Medical Association 2023;330:951-65. https://
doi.org/10.1001/jama.2023.15389

3. Eggermont E, Gecse K, Krugliak Cleveland N et al. Ulcerative
colitis: moving beyond the mucosal dogma. Lancet
Gastroenterol Hepatol 2025;11:163-74. https://doi.org/10.
1016/52468-1253(25)00263-8

4. Burisch J, Munkholm P. Inflammatory bowel disease epide-
miology. Curr Opin Gastroenterol 2013;29:357-62. https://
doi.org/10.1097/M0G.0b013e32836229fb

5. Burisch J, Kiudelis G, Kupcinskas L, et al. Natural disease
course of Crohn’s disease during the first 5 years after diag-
nosis in a European population-based inception cohort: an
Epi-IBD study. Gut 2019;68:423-33. https://doi.org/10.1136/
gutjnl-2017-315568

6. Burisch J, Katsanos KH, Christodoulou DK, et al. Natural dis-
ease course of ulcerative colitis during the first five years of
follow-up in a european population-based inception co-
hort—an Epi-IBD study. J Crohns Colitis 2019;13:198-208.
https://doi.org/10.1093/ecco-jcc/jjyl54

7. Wewer MD, Lophaven S, Lakatos PL et al. Long-term disease
course of ulcerative colitis in a prospective European
population-based inception cohort—an Epi-IBD cohort
study. J Crohns Colitis 2025;19. https://doi.org/10.1093/ecco-
jec/jjaf089

8. Le Berre C, Danese S, Peyrin-Biroulet L. Can we change the
natural course of inflammatory bowel disease? Therap Adv
Gastroenterol 2023;16:17562848231163118. https://doi.org/
10.1177/17562848231163118

9. Thia KT, Sandborn WJ, Harmsen WS et al. Risk factors associ-
ated with progression to intestinal complications of Crohn’s
disease in a population-based cohort. Gastroenterology 2010;
139:1147-55. https://doi.org/10.1053/j.gastro.2010.06.070


https://academic.oup.com/gastro/article-lookup/doi/10.1093/gastro/goag013#supplementary-data
https://doi.org/10.1016/S0140-6736(15)00465-1
https://doi.org/10.1016/S0140-6736(15)00465-1
https://doi.org/10.1001/jama.2023.15389
https://doi.org/10.1001/jama.2023.15389
https://doi.org/10.1016/S2468-1253(25)00263-8
https://doi.org/10.1016/S2468-1253(25)00263-8
https://doi.org/10.1097/MOG.0b013e32836229fb
https://doi.org/10.1097/MOG.0b013e32836229fb
https://doi.org/10.1136/gutjnl-2017-315568
https://doi.org/10.1136/gutjnl-2017-315568
https://doi.org/10.1093/ecco-jcc/jjy154
https://doi.org/10.1093/ecco-jcc/jjaf089
https://doi.org/10.1093/ecco-jcc/jjaf089
https://doi.org/10.1177/17562848231163118
https://doi.org/10.1177/17562848231163118
https://doi.org/10.1053/j.gastro.2010.06.070

Gastroenterology Report, 2026, Vol. 14, Issue 00

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Gonczi L, Lakatos L, Kurti Z et al. Incidence, prevalence, dis-
ease course, and treatment strategy of Crohn’s disease
patients from the veszprem cohort, western Hungary: a
population-based inception cohort study between 2007 and
2018. J Crohns Colitis 2023;17:240-8. https://doi.org/10.
1093/ecco-jcc/jjacl32

Rabilloud ML, Bajeux E, Siproudhis L, et al. Long-term out-
comes and predictors of disabling disease in a population-
based cohort of patients with incident Crohn’s disease diag-
nosed between 1994 and 1997. Clin Res Hepatol
Gastroenterol 2022;46:101974.  https://doi.org/10.1016/].
clinre.2022.101974

Lovasz BD, Lakatos L, Horvath A et al. Evolution of disease
phenotype in adult and pediatric onset Crohn’s disease in a
population-based cohort. World J Gastroenterol 2013;19:
2217-26. https://doi.org/10.3748/wjg.v19.i14.2217

Jacobsen HA, Karachalia-Sandri A, Ebert AC et al. Prevalence
and prognosis of mild inflammatory bowel disease: a
population-based cohort study, 1997-2020. Clin Gastroenterol
Hepatol  2025;23:2570-8.e7.  https://doi.org/10.1016/j.cgh.
2024.10.021

Cantoro L, Lenti MV, Monterubbianesi R et al. Early-onset
versus late-onset Crohn’s disease: an Italian cohort study.
United Eur Gastroenterol J 2020;8:52-8. https://doi.org/10.
1177/2050640619860661

Burisch J, Lophaven S, Langholz E et al. The clinical course
of Crohn’s disease in a Danish population-based inception
cohort with more than 50 years of follow-up, 1962-2017.
Aliment Pharmacol Ther 2022;55:73-82. https://doi.org/10.
1111/apt.16615

Tsai L, Ma C, Dulai PS et al. Contemporary risk of surgery in
patients with ulcerative colitis and Crohn’s disease: a meta-
analysis of population-based cohorts. Clin Gastroenterol
Hepatol 2021;19:2031-45.e11.  https://doi.org/10.1016/].
€gh.2020.10.039

Kalman TD, Everhov AH, Nordenvall C et al. Decrease in pri-
mary but not in secondary abdominal surgery for Crohn’s
disease: nationwide cohort study, 1990-2014. Br J Surg
2020;107:1529-38. https://doi.org/10.1002/bjs.11659
Schaefer ME, Machan JT, Kawatu D et al. Factors that deter-
mine risk for surgery in pediatric patients with Crohn’s dis-
ease. Clin Gastroenterol Hepatol 2010;8:789-94.e2. https://
doi.org/10.1016/j.cgh.2010.05.021

Rinawi F, Assa A, Hartman C et al. Incidence of bowel surgery
and associated risk factors in pediatric-onset Crohn’s dis-
ease. Inflamm Bowel Dis 2016;22:2917-23. https://doi.org/
10.1097/M1B.0000000000000937

Kerur B, Machan JT, Shapiro JM et al. Biologics delay pro-
gression of Crohn’s disease, but not early surgery, in chil-
dren. Clinical Gastroenterology and Hepatology 2018;16:
1467-73. https://doi.org/10.1016/j.cgh.2018.02.027

Splawski JB, Pffefferkorn MD, Schaefer ME et al. NASPGHAN
clinical report on postoperative recurrence in pediatric
Crohn disease. J Pediatr Gastroenterol Nutr 2017;65:475-86.
https://doi.org/10.1097/MPG.0000000000001606

Kerur B, Benchimol El, Fiedler K et al. Natural history of very
early onset inflammatory bowel disease in North America: a
retrospective cohort study. Inflamm Bowel Dis 2021;27:
295-302. https://doi.org/10.1093/ibd/izaa080

23.

24,

25.

26.

27.

28.

29.

30.

31

32.

33.

34.

35.

36.

37.

Ullrich SJ, Le-Nguyen A, Holder M et al. Surgical manage-
ment of very early onset inflammatory bowel disease.
J Pediatr Surg 2025;61:162552. https://doi.org/10.1016/].jped
surg.2025.162552

Gower-Rousseau C, Dauchet L, Vernier-Massouille G et al.
The natural history of pediatric ulcerative colitis: a
population-based cohort study. Am J Gastroenterol 2009;
104:2080-8. https://doi.org/10.1038/ajg.2009.177

Everhov AH, Eberhardson M, Soderling J et al.; SWIBREG
Study Group. Cumulative incidence and prevalence of peria-
nal diseases in patients with inflammatory bowel disease
and in the population: a nationwide Swedish study. Scand J
Gastroenterol 2025;60:349-54. https://doi.org/10.1080/0036
5521.2025.2476669

Park SH, Aniwan S, Scott Harmsen W et al. Update on the
natural course of fistulizing perianal Crohn’s disease in a
population-based cohort. Inflamm Bowel Dis 2019;25:
1054-60. https://doi.org/10.1093/ibd/izy329

Zhao M, Lo BZS, Vester-Andersen MK et al. A 10-year follow-
up study of the natural history of perianal Crohn’s disease in
a danish population-based inception cohort. Inflamm Bowel
Dis 2019;25:1227-36. https://doi.org/10.1093/ibd/izy374
Brochard C, Rabilloud ML, Hamonic S, et al. Natural history
of perianal Crohn’s disease: long-term follow-up of a
population-based cohort. Clin Gastroenterol Hepatol 2022;
20:102-e110. https://doi.org/10.1016/j.cgh.2020.12.024
Tsai L, McCurdy JD, Ma C et al. Epidemiology and natural his-
tory of perianal Crohn’s disease: a systematic review and
meta-analysis of population-based cohorts. Inflamm Bowel
Dis 2022;28:1477-84. https://doi.org/10.1093/ibd/izab287
Wewer MD, Zhao M, Nordholm-Carstensen A et al. The inci-
dence and disease course of perianal Crohn’s disease: a
Danish nationwide cohort study, 1997-2015. J Crohns Colitis
2021;15:5-13. https://doi.org/10.1093/ecco-jcc/jjaall8
Strom A, Jansson S, Wewer MD et al. Perianal disease in
pediatric-onset Crohn’s disease: incidence, disease course,
and long-term outcomes. Clin Gastroenterol Hepatol 2025.
https://doi.org/10.1016/j.cgh.2025.05.015

Stidham R, Higgins P. Colorectal cancer in inflammatory
bowel disease. Clin Colon Rectal Surg 2018;31:168-78.
https://doi.org/10.1055/s-0037-1602237

Beaugerie L, Itzkowitz SH. Cancers complicating inflamma-
tory bowel disease. N Engl J Med 2015;372:1441-52. https://
doi.org/10.1056/NEJMra1403718

East JE, Gordon M, Nigam GB et al. British Society of
Gastroenterology guidelines on colorectal surveillance in
inflammatory bowel disease. Gut. 2025;30:335023. https://
doi.org/10.1136/gutjnl-2025-335023

Yu J, Refsum E, Perrin V et al. Inflammatory bowel disease
and risk of adenocarcinoma and neuroendocrine tumors in
the small bowel. Ann Oncol 2022;33:649-56. https://doi.org/
10.1016/j.annonc.2022.02.226

Isene R, Bernklev T, Hgie O, et al. Extraintestinal manifesta-
tions in Crohn’s disease and ulcerative colitis: results from a
prospective, population-based European inception cohort.
Scand J Gastroenterol 2015;50:300-5. https://doi.org/10.
3109/00365521.2014.991752

Khrom M, Long M, Dube S et al. Comprehensive association
analyses of extraintestinal manifestations in inflammatory


https://doi.org/10.1093/ecco-jcc/jjac132
https://doi.org/10.1093/ecco-jcc/jjac132
https://doi.org/10.1016/j.clinre.2022.101974
https://doi.org/10.1016/j.clinre.2022.101974
https://doi.org/10.3748/wjg.v19.i14.2217
https://doi.org/10.1016/j.cgh.2024.10.021
https://doi.org/10.1016/j.cgh.2024.10.021
https://doi.org/10.1177/2050640619860661
https://doi.org/10.1177/2050640619860661
https://doi.org/10.1111/apt.16615
https://doi.org/10.1111/apt.16615
https://doi.org/10.1016/j.cgh.2020.10.039
https://doi.org/10.1016/j.cgh.2020.10.039
https://doi.org/10.1002/bjs.11659
https://doi.org/10.1016/j.cgh.2010.05.021
https://doi.org/10.1016/j.cgh.2010.05.021
https://doi.org/10.1097/MIB.0000000000000937
https://doi.org/10.1097/MIB.0000000000000937
https://doi.org/10.1016/j.cgh.2018.02.027
https://doi.org/10.1097/MPG.0000000000001606
https://doi.org/10.1093/ibd/izaa080
https://doi.org/10.1016/j.jpedsurg.2025.162552
https://doi.org/10.1016/j.jpedsurg.2025.162552
https://doi.org/10.1038/ajg.2009.177
https://doi.org/10.1080/00365521.2025.2476669
https://doi.org/10.1080/00365521.2025.2476669
https://doi.org/10.1093/ibd/izy329
https://doi.org/10.1093/ibd/izy374
https://doi.org/10.1016/j.cgh.2020.12.024
https://doi.org/10.1093/ibd/izab287
https://doi.org/10.1093/ecco-jcc/jjaa118
https://doi.org/10.1016/j.cgh.2025.05.015
https://doi.org/10.1055/s-0037-1602237
https://doi.org/10.1056/NEJMra1403718
https://doi.org/10.1056/NEJMra1403718
https://doi.org/10.1136/gutjnl-2025-335023
https://doi.org/10.1136/gutjnl-2025-335023
https://doi.org/10.1016/j.annonc.2022.02.226
https://doi.org/10.1016/j.annonc.2022.02.226
https://doi.org/10.3109/00365521.2014.991752
https://doi.org/10.3109/00365521.2014.991752

10

Gastroenterology Report, 2026, Vol. 14, Issue 00

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

bowel disease. Gastroenterology 2024;167:315-32. https://
doi.org/10.1053/j.gastro.2024.02.026

Hiller A, Biedermann L, Fournier N, et al. The appearance of
joint manifestations in the Swiss inflammatory bowel dis-
ease cohort. PLoS One 2019;14:€0211554. https://doi.org/10.
1371/journal.pone.0211554

Barberio B, Massimi D, Cazzagon N et al. Prevalence of pri-
mary sclerosing cholangitis in patients with inflammatory
bowel disease: a systematic review and meta-analysis.
Gastroenterology ~ 2021;161:1865-77.  https://doi.org/10.
1053/j.gastro.2021.08.032

Roth N, Biedermann L, Fournier N, et al. Occurrence of skin
manifestations in patients of the Swiss Inflammatory Bowel
Disease Cohort Study. PLoS One 2019;14:e0210436. https://
doi.org/10.1371/journal.pone.0210436

Gasparetto M, Guariso G, Pozza LVD et al. Clinical course and
outcomes of diagnosing Inflammatory Bowel Disease in chil-
dren 10 years and under: retrospective cohort study from
two tertiary centres in the United Kingdom and in Italy. BMC
Gastroenterol 2016;16:35. https://doi.org/10.1186/512876-
016-0455-y

Roda G, Narula N, Pinotti R et al. Systematic review with
meta-analysis: proximal disease extension in limited ulcera-
tive colitis. Aliment Pharmacol Ther 2017;45:1481-92.
https://doi.org/10.1111/apt.14063

Valdivia Krag C, Mirabent C, Gonzélez Castilla ML et al. P0481
real-world analysis of disease progression in ulcerative coli-
tis: a comparative study across diagnostic eras at a tertiary
IBD center. J Crohns Colitis 2025;19:i1014-i1016. https://doi.
org/10.1093/ecco-jcc/jjae190.0655

Fumery M, Singh S, Dulai PS et al. Natural history of adult ul-
cerative colitis in population-based cohorts: a systematic re-
view. Clin Gastroenterol Hepatol 2018;16:343-56.e3. https://
doi.org/10.1016/j.cgh.2017.06.016

Aloi M, D’Arcangelo G, Pofi F et al. Presenting features and
disease course of pediatric ulcerative colitis. J Crohns Colitis
2013;7:e509-e515. https://doi.org/10.1016/j.crohns.2013.
03.007

Hochart A, Gower-Rousseau C, Sarter H, et al. Ulcerative
proctitis is a frequent location of paediatric-onset UC and
not a minor disease: a population-based study. Gut 2017;66:
1912-7. https://doi.org/10.1136/gutjnl-2016-311970

Dai N, Haidar O, Askari A et al. Colectomy rates in ulcerative
colitis: a systematic review and meta-analysis. Dig Liver Dis
2023;55:13-20. https://doi.org/10.1016/j.dld.2022.08.039
Ronnblom A, Holmstrom T, Tanghoj H et al. Low colectomy
rate five years after diagnosis of ulcerative colitis. Results
from a prospective population-based cohort in Sweden
(ICURE) diagnosed during 2005-2009. Scand J Gastroenterol
2016;51:1339-44.  https://doi.org/10.1080/00365521.2016.
1200141

Park SH, Im JP, Park H et al. Clinical features and long-term
outcomes of paediatric-onset inflammatory bowel disease
in a population-based cohort in the Songpa-Kangdong
District of Seoul, Korea. J Crohns Colitis 2022;16:207-15.
https://doi.org/10.1093/ecco-jcc/jjab132

Martinelli M, Giugliano FP, Russo M et al. The changing face
of pediatric ulcerative colitis. J Pediatr Gastroenterol Nutr

51.

52.

53.

54,

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

2018;66:903-8.
01833

Hope E, Kuronen-Stewart C, Wilson DC et al. The impact of
biologic therapies on rate of colectomy in paediatric-onset
ulcerative colitis - a population-based cohort study.
J Pediatr Surg 2024;59:230-4. https://doi.org/10.1016/j.jped
surg.2023.10.034

Ihekweazu FD, Fofanova T, Palacios R et al. Progression to
colectomy in the era of biologics: a single center experience
with pediatric ulcerative colitis. J Pediatr Surg 2020;55:
1815-23. https://doi.org/10.1016/j.jpedsurg.2020.01.054

Ley D, Leroyer A, Dupont C et al.; Epimad Group. New thera-
peutic strategies are associated with a significant decrease
in colectomy rate in pediatric ulcerative colitis. Am J
Gastroenterol 2023;118:1997-2004. https://doi.org/10.14309/
2jg.0000000000002316

Choi CHR, Al Bakir I, Ding NS et al. Cumulative burden of in-
flammation predicts colorectal neoplasia risk in ulcerative
colitis: a large single-centre study. Gut 2019;68:414-22.
https://doi.org/10.1136/gutjnl-2017-314190

Trigo M, Jiménez Recio L, Valdivia Krag C et al. Association
of repeated endoscopic inflammation with dysplasia and co-
lorectal cancer in ulcerative colitis. Rev Esp Enferm Dig 2025.
https://doi.org/10.17235/reed.2025.11522/2025

Olén O, Erichsen R, Sachs MC et al. Colorectal cancer in
ulcerative colitis: a Scandinavian population-based cohort
study. Lancet 2020;395:123-31. https://doi.org/10.1016/
S0140-6736(19)32545-0

Eaden JA, Abrams KR, Mayberry JF. The risk of colorectal
cancer in ulcerative colitis: a meta-analysis. Gut 2001;48:
526-35. https://doi.org/10.1136/gut.48.4.526

Guz-Mark A, Aloi M, Scarallo L et al. Infantile and very early
onset inflammatory bowel disease: a multicenter study.
Pediatrics  2024;154. https://doi.org/10.1542/peds.2023-
064546

Ge C, Shen Z, Lu Y et al. Propensity score analysis the clinical
characteristics of active distal and extensive ulcerative coli-
tis: a retrospective study. Front Physiol 2023;14:1136659.
https://doi.org/10.3389/fphys.2023.1136659

Lindor KD, Kowdley KV, Harrison EM. ACG Clinical Guideline:
primary sclerosing cholangitis. Am J Gastroenterol 2015;110:
646-59; quiz 660. https://doi.org/10.1038/ajg.2015.112
Gonczi L, Lakatos L, Golovics PA et al. Burden of perianal dis-
ease in Crohn’s disease: accelerating medical therapy and
high rates of perianal surgery over the last four decades -
results from a population-based study over four decades.
Aliment Pharmacol Ther 2024;59:656-65. https://doi.org/10.
1111/apt.17836

Burisch J, Ungaro R, Vind | et al. Proximal disease extension
in patients with limited ulcerative colitis: a Danish
population-based inception cohort. J Crohns Colitis 2017;11:
1200-4. https://doi.org/10.1093/ecco-jcc/jjx066

Kilic Y, Kamal S, Jaffar F et al. Prevalence of extraintestinal
manifestations in inflammatory bowel disease: a systematic
review and meta-analysis. Inflamm Bowel Dis 2024;30:230-9.
https://doi.org/10.1093/ibd/izad061

Algaba A, Guerra |, Ricart E, et al. Extraintestinal manifesta-
tions in patients with inflammatory bowel disease: study

https://doi.org/10.1097/MPG.00000000000


https://doi.org/10.1053/j.gastro.2024.02.026
https://doi.org/10.1053/j.gastro.2024.02.026
https://doi.org/10.1371/journal.pone.0211554
https://doi.org/10.1371/journal.pone.0211554
https://doi.org/10.1053/j.gastro.2021.08.032
https://doi.org/10.1053/j.gastro.2021.08.032
https://doi.org/10.1371/journal.pone.0210436
https://doi.org/10.1371/journal.pone.0210436
https://doi.org/10.1186/s12876-016-0455-y
https://doi.org/10.1186/s12876-016-0455-y
https://doi.org/10.1111/apt.14063
https://doi.org/10.1093/ecco-jcc/jjae190.0655
https://doi.org/10.1093/ecco-jcc/jjae190.0655
https://doi.org/10.1016/j.cgh.2017.06.016
https://doi.org/10.1016/j.cgh.2017.06.016
https://doi.org/10.1016/j.crohns.2013.03.007
https://doi.org/10.1016/j.crohns.2013.03.007
https://doi.org/10.1136/gutjnl-2016-311970
https://doi.org/10.1016/j.dld.2022.08.039
https://doi.org/10.1080/00365521.2016.1200141
https://doi.org/10.1080/00365521.2016.1200141
https://doi.org/10.1093/ecco-jcc/jjab132
https://doi.org/10.1097/MPG.0000000000001833
https://doi.org/10.1097/MPG.0000000000001833
https://doi.org/10.1016/j.jpedsurg.2023.10.034
https://doi.org/10.1016/j.jpedsurg.2023.10.034
https://doi.org/10.1016/j.jpedsurg.2020.01.054
https://doi.org/10.14309/ajg.0000000000002316
https://doi.org/10.14309/ajg.0000000000002316
https://doi.org/10.1136/gutjnl-2017-314190
https://doi.org/10.17235/reed.2025.11522/2025
https://doi.org/10.1016/S0140-6736(19)32545-0
https://doi.org/10.1016/S0140-6736(19)32545-0
https://doi.org/10.1136/gut.48.4.526
https://doi.org/10.1542/peds.2023-064546
https://doi.org/10.1542/peds.2023-064546
https://doi.org/10.3389/fphys.2023.1136659
https://doi.org/10.1038/ajg.2015.112
https://doi.org/10.1111/apt.17836
https://doi.org/10.1111/apt.17836
https://doi.org/10.1093/ecco-jcc/jjx066
https://doi.org/10.1093/ibd/izad061

Gastroenterology Report, 2026, Vol. 14, Issue 00

11

65.

66.

67.

68.

69.

70.

T1.

T2.

73.

T4.

75.

76.

TT.

based on the ENEIDA Registry. Dig Dis Sci 2021;66:2014-23.
https://doi.org/10.1007/510620-020-06424-x

Karmiris K, Avgerinos A, Tavernaraki A et al. Prevalence and
characteristics of extra-intestinal manifestations in a large
cohort of Greek patients with inflammatory bowel disease.
J Crohns Colitis 2016;10:429-36. https://doi.org/10.1093/
ecco-jcc/jjv232

Cohen S, Padlipsky J, Yerushalmy-Feler A. Risk factors asso-
ciated with extraintestinal manifestations in children with
inflammatory bowel disease. Eur J Clin Nutr 2020;74:691-7.
https://doi.org/10.1038/s41430-019-0490-1

Singh S, Boland BS, Jess T et al. Management of inflamma-
tory bowel diseases in older adults. Lancet Gastroenterol
Hepatol 2023;8:368-82. https://doi.org/10.1016/S2468-1253
(22)00358-2

Kayar Y, Baran B, Ormeci AC et al. Risk factors associated
with progression to intestinal complications of Crohn dis-
ease. Chin Med J (Engl) 2019;132:2423-9. https://doi.org/10.
1097/CM9.0000000000000489

Van Limbergen J, Russell RK, Drummond HE et al. Definition
of phenotypic characteristics of childhood-onset inflamma-
tory bowel disease. Gastroenterology 2008;135:1114-22.
https://doi.org/10.1053/j.gastro.2008.06.081

Kugathasan S, Denson LA, Walters TD et al. Prediction of com-
plicated disease course for children newly diagnosed with
Crohn’s disease: a multicentre inception cohort study. Lancet
2017;389:1710-8. https://doi.org/10.1016/50140-6736(17)
30317-3

Kori M, Avidan M, Topf-Olivestone C. Long-term follow-up
and predictors of complicated disease behavior in pediatric
Crohn’s disease patients. J Pediatr Gastroenterol Nutr 2022;
74:471-5. https://doi.org/10.1097/MPG.0000000000003374
Rinawi F, Assa A, Hartman C et al. Evolution of disease phe-
notype in pediatric-onset Crohn’s disease after more than 10
years follow up—Cohort study. Dig Liver Dis 2016;48:
1444-50. https://doi.org/10.1016/j.dld.2016.08.118

Rungoe C, Langholz E, Andersson M et al. Changes in medi-
cal treatment and surgery rates in inflammatory bowel dis-
ease: a nationwide cohort study 1979-2011. Gut 2014;63:
1607-16. https://doi.org/10.1136/gutjnl-2013-305607
Jenkinson PW, Plevris N, Siakavellas S et al. Temporal trends
in surgical resection rates and biologic prescribing in Crohn’s
disease: a population-based cohort study. J Crohns Colitis
2020;14:1241-7. https://doi.org/10.1093/ecco-jcc/jjaa044
Vernier-Massouille G, Balde M, Salleron J et al. Natural his-
tory of pediatric Crohn’s disease: a population-based cohort
study. Gastroenterology 2008;135:1106-13. https://doi.org/
10.1053/j.gastro.2008.06.079

Giordano A, Pérez-Martinez I, Gisbert JP, et al. lleal predomi-
nance in Crohn’s disease is associated with increased intesti-
nal surgery and biological therapy use, with lower treatment
persistence. Am J Gastroenterol 2025;120:194-203. https://
doi.org/10.14309/ajg.0000000000003207

Trier Moller F, Andersen V, Andersson M et al. Hospital
admissions, biological therapy, and surgery in familial and
sporadic cases of inflammatory bowel disease. Inflamm
Bowel Dis 2015;21:2825-32. https://doi.org/10.1097/MIB.
0000000000000545

78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

89.

90.

Axelrad JE, Olén O, Sachs MC et al. Inflammatory bowel dis-
ease and risk of small bowel cancer: a binational population-
based cohort study from Denmark and Sweden. Gut 2021;70:
297-308. https://doi.org/10.1136/gutjnl-2020-320945

Porter RJ, Song M, Gillespie SL et al. Real-world retrospec-
tive cohort study of inflammatory bowel disease colorectal
cancer surveillance. Frontline Gastroenterol 2025. https://
doi.org/10.1136/flgastro-2025-103136

Kaplan GG, Windsor JW. The four epidemiological stages in
the global evolution of inflammatory bowel disease. Nat
Rev Gastroenterol Hepatol 2021;18:56-66. https://doi.org/10.
1038/s41575-020-00360-x

Cha JM, Park SH, Rhee KH et al. Long-term prognosis of ul-
cerative colitis and its temporal changes between 1986 and
2015 in a population-based cohort in the Songpa-Kangdong
district of Seoul, Korea. Gut 2020;69:1432-40. https://doi.
org/10.1136/gutjnl-2019-319699

Fraga M, Fournier N, Safroneeva E, et al. Primary sclerosing
cholangitis in the Swiss Inflammatory Bowel Disease Cohort
Study: prevalence, risk factors, and long-term follow-up. Eur
J Gastroenterol Hepatol 2017;29:91-7. https://doi.org/10.
1097/MEG.0000000000000747

Shao YP, Han TT, Lv H et al. Risk factors and long-term prog-
nosis for colorectal strictures in ulcerative colitis. World J
Gastroenterol 2025;31:109938. https://doi.org/10.3748/wjg.
v31.i33.109938

De Cristofaro E, Lolli E, Migliozzi S et al. Frequency and pre-
dictors of dysplasia in pseudopolyp-like colorectal lesions in
patients with long-standing inflammatory bowel disease.
Cancers (Basel) 2023;15:3361. https://doi.org/10.3390/
cancers15133361

Elford AT, Constantine-Cooke N, Jenkinson PW et al.
Twenty-year trends in colectomy rates and advanced ther-
apy prescribing in Lothian, Scotland. Aliment Pharmacol
Ther 2025;62:699-709. https://doi.org/10.1111/apt.70240
Sacramento C da SB, Motta MP, Alves C de O et al. Variables
associated with progression of moderate-to-severe Crohn’s
disease. BMJ Open Gastroenterol 2022;9:001016. https://
doi.org/10.1136/bmjgast-2022-001016

Torres J, Caprioli F, Katsanos KH et al. Predicting outcomes
to optimize disease management in inflammatory bowel dis-
eases. J Crohns Colitis 2016;10:1385-94. https://doi.org/10.
1093/ecco-jcc/jjwlle

Zheng J, Fan Z, Li C et al. Predictors for colectomy in
patients with acute severe ulcerative colitis: a systematic re-
view and meta-analysis. BMJ Open Gastroenterol 2024;11:
e001587. https://doi.org/10.1136/bmjgast-2024-001587
Turner D, Ricciuto A, Lewis A, et al. STRIDE-II: an update on
the Selecting Therapeutic Targets in Inflammatory Bowel
Disease (STRIDE) Initiative of the International Organization
for the Study of IBD (IOIBD): determining therapeutic goals
for treat-to-target strategies in IBD. Gastroenterology 2021;
160:1570-83. https://doi.org/10.1053/j.gastro.2020.12.031
Gonzalez-Partida I, Martinez-Lozano H, Gonzalez-Lois C et al.
Histological inflammatory activity can predict endoscopic
relapse in patients with ulcerative colitis who have achieved
mucosal healing. Eur J Gastroenterol Hepatol 2021;33:
e796-e802. https://doi.org/10.1097/MEG.0000000000002258


https://doi.org/10.1007/s10620-020-06424-x
https://doi.org/10.1093/ecco-jcc/jjv232
https://doi.org/10.1093/ecco-jcc/jjv232
https://doi.org/10.1038/s41430-019-0490-1
https://doi.org/10.1016/S2468-1253(22)00358-2
https://doi.org/10.1016/S2468-1253(22)00358-2
https://doi.org/10.1097/CM9.0000000000000489
https://doi.org/10.1097/CM9.0000000000000489
https://doi.org/10.1053/j.gastro.2008.06.081
https://doi.org/10.1016/S0140-6736(17)30317-3
https://doi.org/10.1016/S0140-6736(17)30317-3
https://doi.org/10.1097/MPG.0000000000003374
https://doi.org/10.1016/j.dld.2016.08.118
https://doi.org/10.1136/gutjnl-2013-305607
https://doi.org/10.1093/ecco-jcc/jjaa044
https://doi.org/10.1053/j.gastro.2008.06.079
https://doi.org/10.1053/j.gastro.2008.06.079
https://doi.org/10.14309/ajg.0000000000003207
https://doi.org/10.14309/ajg.0000000000003207
https://doi.org/10.1097/MIB.0000000000000545
https://doi.org/10.1097/MIB.0000000000000545
https://doi.org/10.1136/gutjnl-2020-320945
https://doi.org/10.1136/flgastro-2025-103136
https://doi.org/10.1136/flgastro-2025-103136
https://doi.org/10.1038/s41575-020-00360-x
https://doi.org/10.1038/s41575-020-00360-x
https://doi.org/10.1136/gutjnl-2019-319699
https://doi.org/10.1136/gutjnl-2019-319699
https://doi.org/10.1097/MEG.0000000000000747
https://doi.org/10.1097/MEG.0000000000000747
https://doi.org/10.3748/wjg.v31.i33.109938
https://doi.org/10.3748/wjg.v31.i33.109938
https://doi.org/10.3390/cancers15133361
https://doi.org/10.3390/cancers15133361
https://doi.org/10.1111/apt.70240
https://doi.org/10.1136/bmjgast-2022-001016
https://doi.org/10.1136/bmjgast-2022-001016
https://doi.org/10.1093/ecco-jcc/jjw116
https://doi.org/10.1093/ecco-jcc/jjw116
https://doi.org/10.1136/bmjgast-2024-001587
https://doi.org/10.1053/j.gastro.2020.12.031
https://doi.org/10.1097/MEG.0000000000002258

12

Gastroenterology Report, 2026, Vol. 14, Issue 00

91

92.

Bryant RV, Burger DC, Delo J et al. Beyond endoscopic muco-
sal healing in UC: histological remission better predicts cortico-
steroid use and hospitalisation over 6 years of follow-up. Gut
2016;65:408-14. https://doi.org/10.1136/gutjnl-2015-309598
Mao EJ, Hazlewood GS, Kaplan GG et al. Systematic review
with meta-analysis: comparative efficacy of immunosup-
pressants and biologics for reducing hospitalisation and sur-
gery in Crohn’s disease and ulcerative colitis. Aliment
Pharmacol Ther 2017;45:3-13. https://doi.org/10.1111/
apt.13847

93.

94,

Shehab M, Alrashed O, Alrashed F et al. Comparative efficacy
of medical therapies in reducing the risk of postoperative re-
currence in Crohn’s disease: a systematic review and net-
work meta-analysis. Inflamm Bowel Dis 2026;32:25-38.
https://doi.org/10.1093/ibd/izaf186

Lo B, Vester-Andersen MK, Vind | et al. Changes in disease
behaviour and location in patients with Crohn’s disease after
seven years of follow-up: a Danish population-based incep-
tion cohort. J Crohns Colitis 2018;12:265-72. https://doi.org/
10.1093/ecco-jcc/jjx138

© The Author(s) 2026. Published by Oxford University Press and Sixth Affiliated Hospital of Sun Yat-sen University

This is an Open Access article distributed under the terms of the Creative Commons Attribution License (https://creativecommons.org/licenses/by/4.0/), which permits
unrestricted reuse, distribution, and reproduction in any medium, provided the original work is properly cited.

Gastroenterology Report, 2026, 14, -

https://doi.org/10.1093/gastro/goag013

Review Article


https://doi.org/10.1136/gutjnl-2015-309598
https://doi.org/10.1111/apt.13847
https://doi.org/10.1111/apt.13847
https://doi.org/10.1093/ibd/izaf186
https://doi.org/10.1093/ecco-jcc/jjx138
https://doi.org/10.1093/ecco-jcc/jjx138

	Active Content List
	Introduction
	Methods
	Results
	Discussion
	Conclusion
	Supplementary material
	Authors' contributions
	Funding
	Conflicts of interest
	References


