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Abstract: It is unclear whether ulcerative colitis (UC) is a progressive disease like Crohn’s
disease (CD). Patients with UC are often undertreated, because of the possibility of curative
colectomy and the perception that the disease burden is lower than that of CD. We discuss
findings from studies that aimed to determine whether UC and CD have the same disease
burden and should be treated in the same intensive way. We discuss the similarities between
CD and UC, including effects on quality of life, long-term complications, strictures, increased
risk of cancer, pseudopolyps, functional abnormalities, and anorectal dysfunction. Contrary to
the generally accepted idea, surgery cannot cure UC. Post-operative complications, especially
pouchitis and fecal incontinence, affect more than one-third of patients. CD and UC each pose
substantial economic burdens. Monitoring, treatments, and goals of therapy are similar for all
inflammatory bowel diseases. Earlier initiation of disease-modifying drugs might reduce
progression of UC and reduce its burden after surgery, although UC might not cause the

irreversible damage observed in patients with CD.

Key words: IBD, severity; disability; treat to target



Even though the incidence of inflammatory bowel diseases (IBD) varies across the world,
both Crohn’s disease (CD) and ulcerative colitis (UC) have become global diseases.

CD can affect the entire gastrointestinal tract and cause transmural lesions, and is long
recognized as a disabling, progressive and destructive disease, leading to high societal costs
and substantial quality-of-life burden.! UC causes more superficial lesions which are limited
to the colon, and its progressive and disabling nature may often be underestimated. This may
lead to undertreatment, because of the possibility of colectomy, that has always been
traditionally considered as a cure, and the physicians’ perception that disease-related burden
is lower than in CD. Patients themselves often consider that CD is more severe than UC, as
illustrated by their fear when the diagnosis turns out to be Crohn’s rather than UC. Yet, UC
and CD share the same therapeutic armamentarium, except for 5-aminosalicylic acid (5-
ASA), and the same monitoring is recommended for both diseases, in order to reach the same
therapeutic goal. In both CD and UC, the current trend is to move towards a personalized and
more aggressive treatment, with the final aim of changing disease course and returning to a
normal life.

Thus, as it has already been shown in CD, it is crucial to better highlight the disabling and
progressive nature of UC, in order to act at an early stage of the disease. This review
hypothesizes that UC and CD are associated with similar disease burden and aims to show to
IBD physicians that both diseases should be monitored and treated in the same intensive way

(Figure 1).



Similar impact on patients’ life

Several studies demonstrated the significant impact that IBD, including UC, can have on
health-related quality of life.>? A survey confirmed that quality of life as measured by the
Short Inflammatory Bowel Disease Questionnaire (SIBDQ) could be seriously impaired in
UC patients, and depended on patients’ global assessment of disease activity.* A recent study
found a significant association between symptoms of depression and clinical disease activity
in CD (p=0.0007) and UC (p=0.005) patients. This relationship was less obvious for anxiety
symptoms (CD, p=0.031 and UC, p=0.066).> The validation study of the Functional
Assessment of Chronic Illness Therapy-Fatigue (FACIT-F) revealed similar fatigue scores
(mean + SD) between both diseases (UC 39.4 + 10.6; CD 38.6 + 11.3).° Work productivity is
also affected to a similar extent in UC and CD, with similar rates of temporary [12.6% (UC)
vs. 12.2% (CD)] and permanent disability [1.6% (UC) vs. 1.7% (CD)].” Moreover, the IBSEN
study showed that the overall relative risk for receiving a disability pension compared with
the general population was significantly increased in both UC (RR 1.80; 95% CI 1.41 to 2.27)
and CD (RR 1.98; 95% CI 1.42 to 2.68).% The validation study of the Inflammatory Bowel
Disease — Disability Index (IBD-DI) also demonstrated that the type of IBD did not influence
the IBD-DI value (mean + SD) (39.2 + 23.1 in UC vs. 33.9 + 19.5 in CD, p=0.116).°

The BIRD study was the first cross-sectional study to assess all the dimensions of patient-
reported outcomes in a large, nationwide cohort of 1,185 IBD patients affiliated with the
French patients’ association (61% CD, 39% UC). This French cohort showed that half of
patients reported poor quality of life (55.1% CD, 37.3% UC), severe fatigue (48.9% CD,
37.1% UC) and/or depression (49.9% CD, 48.5% UC). Around one-third of patients reported
anxiety (31.8% CD, 28.1% UC) and/or moderate (22.1% CD, 22.7% UC) or severe disability

(12.9% CD, 10.4% UC).'°



Overall, these findings confirm that UC can have a high impact on patients’ life and may be
as disabling as CD. Table 1 gives an overview of the main studies showing similar patient-

reported outcomes in patients with CD and UC.

Both diseases can lead to burdensome complications
It is well known that chronic inflammation in CD has an inexorable tendency to progress to

bowel damage.!!

A cohort study showed that about one-fifth of patients had already
experienced penetrating or stricturing complications within the first 90 days of diagnosis,
increasing to half of patients 20 years after diagnosis.!”> The Lémann index has been
developed to quantify cumulative bowel damage,' and it has been shown that early treatment
with immunomodulators or anti-tumor necrosis factor (anti-TNF) within the first 2 years of
CD diagnosis is associated with reduced bowel damage.'?

Whether UC has the same progressive nature as CD and whether earlier and intensive therapy
could prevent this natural history remains unknown. Proximal disease extension is common in
UC, affecting between 27% and 54% of patients with proctitis or left colitis during the course
of their disease.'*!> As UC is not solely a mucosal disease, with significant fibrosis and
muscularis mucosae thickening,'® structural changes are also frequent. Among them, strictures
are reported in 1.5% to 11.2% of UC patients.!”!® Although most colonic strictures are
asymptomatic, the main problem is the risk of dysplasia or cancer. In a recent nationwide
study assessing 293 patients with IBD (248 CD, 39 UC, 6 IBD unclassified) undergoing
surgery for colonic strictures, 3.5% were found to have either dysplasia or cancer (2.4% CD,
10.0% UC).2° Apart from strictures, pseudopolyps or post-inflammatory polyps have been
described in approximately 12.5% UC patients.?! These pseudopolyps, especially when giant,
can cause bleeding and anemia,?? colonic obstruction by bulk occlusion or intussusception,?’

or protein losing enteropathy,?* but are not associated with development of any degree of



colorectal neoplasia.2> However, pseudopolyps make colorectal cancer surveillance extremely
challenging with lower thresholds to consider surgery just for lack of ability to adequately
detect colorectal cancer. Indeed, the increased risk for colorectal cancer among IBD patients
with colitis is well established. A recent meta-analysis of population based-cohorts
demonstrated that UC increases the risk of colorectal cancer 2.4-fold.?® Regarding CD, there
is also accumulating evidence for an increased risk of both colorectal and small bowel
cancer.?”’

Functional abnormalities are common in both CD and UC. Increased colonic permeability,
either measured in vitro or in vivo, has been shown to be associated with bowel symptoms in
patients with quiescent IBD.?%? Decreased contractility is more frequent in UC patients, with
a reduction in the pressure or amplitude of segmental contractions.?® Significant changes in
rectal motility and compliance have been demonstrated in patients with active UC, as
compared to quiescent UC and controls.?! This dysmotility takes part in the establishment of
the so-called and historical “lead-pipe colon”, with decreased length and caliber, decreased
ability to distend, absent haustra, without being necessarily related to disease activity.>? Long-
standing UC can also result in anatomical changes such as rectal narrowing and widening of
the pre-sacral space.®* Both anatomical and functional alterations can be responsible for
impaired anorectal function, leading to urgency, tenesmus, and fecal incontinence.>* However,
the causes of anorectal functional disorders during UC are not fully understood yet.

Regarding extra-intestinal complications, both diseases can be associated with bone
complications, rheumatologic, hepatic, ophtalmic and cutaneous manifestations. Both UC and
CD are also associated with risk of venous thromboembolism.?>=¢ Extra-intestinal
manifestations in IBD are reported with frequencies ranging from 5-50%.°’

Taken together, these studies show that similar to CD, UC can be associated with bowel

damage and impaired gastrointestinal functioning (Figure 2), even though CD complications



occur probably more frequently and at an early stage than long-term UC complications.
However, at this time, by contrast to CD, there is no evidence that an early disease control

will allow preventing such complications in patients with UC.

Surgery cures neither disease

In CD, it is well known that surgery is not curative, endoscopic post-operative recurrence
occurs in more than half of patients at one year.’® Thus, it is standard practice to favor
“bowel-sparing” surgical approaches, and resection of the affected part only is preferable
rather than proctocolectomy.”

As regards UC, a recent meta-analysis of population-based studies observed a cumulative risk
of surgery in adults of 4.4%, 10.1%, and 14.6%, respectively, 1, 5, and 10 years after UC
diagnosis, with a significant decrease over time.** Nowadays, colectomy is still required in
approximately 10% of patients within 5 years of diagnosis.*' The indications for colectomy
appear to have changed over time. In a population-based cohort, among colectomies
performed before 1990, 90% were performed for medically refractory disease, 5% for
fulminant colitis, and 5% for colorectal neoplasia. By contrast, among surgeries performed
after 1990, 56% were performed for medically refractory disease, 26% for fulminant colitis,
and 12% for colorectal neoplasia.*?

Although surgery theoretically cures UC by removing the entire colon and rectum, the patient
may still be left with significant new problems. A recent systematic review based on studies
reporting outcomes from colectomies conducted between 2002 and 2015 (20,801 patients)
demonstrated that post-operative complications occur in more than one-third of patients.*’
Early complications (<30 days) occurred in 9-65% of patients and included infectious
complications (20%), ileus (18%), pouch-related complications (8 %), small bowel obstruction

(8%), fistula (4%), pelvic abscess (3%), anastomotic leakage (2%), and mortality (1%). Late
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complications (>30 days) occurred in 17-55% of patients and included pouchitis (29%), fecal
incontinence (21%), small bowel obstruction (17%), ileus (11%), fistula (6%), pouch failure
(5%), and mortality (0.2%).*

A recent meta-analysis of population-based studies included 67,057 patients with UC and
75,971 patients with CD and showed that post-operative mortality was higher after emergent
(5.3% in UC, 3.6% in CD), but not elective (0.7% in UC, 0.6% in CD), intestinal resection in
patients with IBD. Post-operative mortality did not differ for elective or emergent surgery
when comparing UC and CD patients.**

Thus, even though surgery is an adequate and effective approach in patients with chronic
active UC refractory to medical treatment, and even a potentially lifesaving procedure in

acute severe colitis, post-operative consequences must not be underestimated (Figure 3).

Similar monitoring

Until recently, therapeutic strategies targeted control of IBD-related symptoms and were
based on a step-wise approach according to clinical response. Such strategies did not appear
to significantly change the natural course of any type of IBD.*3#¢ This may be related to the
poor correlation that exists between symptoms and endoscopic disease activity. The “treat-to-
target” paradigm has been developed in this context, first for CD patients, based on regular

assessment of disease activity and subsequent therapeutic adjustment.®’

Discrepancies
between patient-reported outcomes and endoscopic appearance also exist in UC, as complete
normalization of stool frequency is rarely encountered in patients with mucosal healing, even
though absence of rectal bleeding is more accurate.*® Although several clinical and biological
markers have been reported to predict the risk of colectomy in patients with acute severe

UC, % a recent study involving patients with moderate-to-severe UC who were treated with

golimumab has found no factors predicting endoscopic remission at 14 weeks.’! Yet, several
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studies demonstrated that early mucosal healing during induction therapy was associated with
favorable long-term outcomes.’> Thus, the “treat-to-target” strategy has been extrapolated
to UC patients (Figure 4). In 2015, the Selecting Therapeutic Targets in Inflammatory Bowel
Disease (STRIDE) consensus recommended to assess clinical remission at 3 months and
endoscopic remission at 6- to 9-month intervals during the active phase of CD, and at 3-
month intervals in UC.>*> However, a recent real-word study showed that the uptake of
STRIDE recommendations is limited in clinical practice, as illustrated by the fact that
physicians used CRP more frequently than endoscopy as a marker for disease activity.>* This
is a challenge to the implementation of the STRIDE guidelines, especially as there has been
no assessment of the efficacy of this consensus since 2015. For both CD and UC, trials
comparing symptom-driven with endoscopy-driven decisions are eagerly awaited to
investigate whether these recommendations have the potential to change disease course.

Apart from endoscopy, the STRIDE consensus also suggested to use C-reactive protein (CRP)
and fecal calprotectin (FC) as adjunctive measures to monitor residual intestinal
inflammation. In CD, there is now accumulating evidence supporting the efficacy of the use
of objective biomarkers in making therapeutic decisions. In 2017, the CALM study showed
that a treatment algorithm based on FC and CRP concentrations and clinical symptoms led to
faster treatment optimization and a higher rate of mucosal healing than symptom-driven
decisions alone.”® Regarding UC, a study demonstrated that FC levels at 3 months after
initiating treatment could predict recurrence within 3 years in patients with new onset of
UC.% Two recent randomized controlled trials showed that dose-escalation of 5-ASA was

associated with decreased FC levels,’’

and when guided by FC >300 pg/g, active dose-
escalation decreased risk of relapse.’® However, there is no CALM-like study in patients with

moderate-to-severe UC. Based on an expert opinion, FC is a valuable tool to optimize the care

for IBD patients, although major therapeutic changes should not be based on FC alone as long
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as dedicated trials comparing symptom-driven decisions alone to a treatment algorithm based
on FC/CRP concentrations and clinical symptoms are pending.>® Moreover, adherence to fecal
tests remains low, mostly due to forgetfulness, thus there is a need for better patient
education.®

Finally, it should be noted that therapeutic drug monitoring is increasingly used to guide
treatment adjustment in IBD patients treated with biologics, and the type of IBD does not

influence the suggested target trough concentrations.

Similar treatment goals

In the last decade, treatment goals in both CD and UC have moved from exclusively
controlling symptoms to “deep remission”, encompassing both clinical remission and mucosal
healing, with the final aim of preventing disease progression and disability. The STRIDE
evidence-based consensus aimed to define appropriately the concept of “deep remission”
(Figure 4).

In CD patients, endoscopic remission is defined as resolution of ulceration at ileocolonoscopy
(or of inflammation findings on cross-sectional imaging). A French study demonstrated that
the use of a strict definition of mucosal healing (Crohn’s disease endoscopic index score
CDEIS = 0) was associated with a lower risk of clinical relapse and intestinal resection.®!
However, a CDEIS score of zero may be hard to achieve, as shown in the CALM trial where
the percentage of patients achieving this score was lower (18%) than those who achieved a
CDEIS <4 with absence of deep ulcers (46%).” Finally, it seems that during the induction
phase of treatment, endoscopic response defined as >50% decrease in CDEIS or Simple
endoscopic score for Crohn’s disease (SES-CD) should be the treatment goal, while the goal

of endoscopic remission defined as a SES-CD score of 0-2 may be more important during the

maintenance phase.%?
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In UC, endoscopic remission is defined as resolution of friability and ulceration at flexible
sigmoidoscopy or colonoscopy. The STRIDE consensus stated that a Mayo subscore of 0-1
should be the minimum treatment goal to reach. Since 2015, several studies demonstrated that
a Mayo subscore of 0 is associated with lower risk of relapse®® and colectomy,’ as compared
to a Mayo subscore of 1, even though further randomized controlled trials are required before
the implementation of this strict definition of endoscopic remission in clinical practice.
Indeed, the nature of the disease in UC may lend itself more readily to a ‘treat-to-target’
strategy given the superior correlation of symptoms with objective disease activity compared
to CD, relative ease of assessment of endoscopic healing through sigmoidoscopy rather than
need for an ileocolonoscopy, more uniform distribution of histologic activity, and better

correlation of biochemical markers.

Similar therapeutic management... except for biologic use

Both UC and CD share the same therapeutic armamentarium, except for 5-ASA. Biologics
are used in moderate-to-severe UC, defined as patients with >4—6 bowel movements per day,
moderate-to-severe rectal bleeding, constitutional symptoms, and high overall inflammatory
burden. However, several criteria, even in patients who present initially with mild-to-
moderate disease activity, may predict an aggressive disease course, including age <40 years
at diagnosis, extensive disease, severe endoscopic activity, extra-intestinal manifestations, and
elevated inflammatory markers.®> Majority of patients have a mild-to-moderate activity at
diagnosis, but 10-15% of patients experience an aggressive course with a cumulative risk of
relapse of 70-80% at 10 years.*® However, as regards the use of biologics, a cross-sectional
study analyzing US health care utilization in 964,633 IBD patients between 2010 and 2012
demonstrated that UC patients were much less frequently treated with biologics than CD

patients (3.5% vs. 16.8%, respectively).®® Another study led in the US including more than
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400,000 IBD patients showed that the proportion of patients using biologics increased for
both diseases during a 9-year period (2007-2015), but to a much higher extent in patients with
CD (from 21.8% to 43.8%) than in patients with UC (from 5.1% to 16.2%),%” although lower
use does not necessarily indicate "under-use”. It should also be noted that the use of anti-
TNFs for CD was established earlier than for UC and this might represent a lag time in
changes in physician practice.

Although biological prescriptions significantly increased in the last ten years, there was no
significant decrease in corticosteroid or narcotic prescriptions.®® In the aforementioned cross-
sectional study, systemic corticosteroids were used to a similar extent in patients with CD
(47.0%) and UC (44.4%), including for a long-term period (8.3% and 8.4% of CD and UC
patients, respectively).®® In a retrospective study including 117 IBD patients, outpatient
narcotic use was not statistically different between CD and UC patients (36.9% vs. 21.2%,
respectively, p=0.10), even though this may be due to false negatives as CD patients were
more likely to be treated with narcotics during hospitalization.®

As regards hospitalization rates after the introduction of anti-TNF therapy, the risk for IBD-
related hospitalization decreased only in CD (65.6/100 vs. 41.2/100 patient-years, p<0.001)
but not UC (48.8/100 vs. 54.3/100 patient-years).”® A recent study investigated the trends in
IBD-related emergency department visits and hospitalization rates, showing that the
proportion of emergency department visits decreased from 2007 to 2014, but there was no
significant change in hospitalization rates. The hospitalization rate following emergency visits

was 47.2% in CD patients and 55.6% in UC patients (p=0.100)."!

Similar economic burden
A recent retrospective analysis of commercial US insurance claims between 2006 and 2010

demonstrated broadly similar costs related to suboptimal therapy in both diseases, even



15

though the disparity in CD patients was greater than in UC patients ($18,736 vs. $10,878 in
CD patients with vs. without suboptimal therapy, p<0.001; $12,679 vs. $9,653 in UC patients
with vs. without suboptimal therapy, p<0.001).7?

A systematic review showed that surgical complications also represent a substantial economic
burden in UC patients, as additional mean costs of postoperative complications ranged from
$18,650 per patient with complications at a 6-month follow-up to $34,714 over a 5-year
period. Pouchitis, pouch failure and small bowel obstruction carried the greatest economic
burden.”

Taken together, these findings reinforce the idea that UC-related burden should not be

underestimated as compared to CD.



16

Future Directions

One of the classical differences that differentiates UC from CD relies on the superficial
nature of lesions which are limited to the colon. Disease-related burden is often
underestimated and colectomy is usually considered as a cure for UC. This is reflected by the
low exposure to biologics of UC patients as compared to CD patients. Yet, other medications
are often not sufficient to control the disease. Unmet medical needs remain and there is still
plenty of room for improvement in the therapeutic management of UC patients.

By reviewing available evidence and direct or indirect comparison between CD and UC, we
could highlight the similarities between both diseases, in terms of impact on patients’ life,
disease complications, especially post-operative complications, and economic burden,
although the irreversible damage that occurs in CD is less certain in UC. Monitoring rules and
treatment goals are similar whatever the type of IBD (Figure 1).

It is time to be more ambitious regarding the therapeutic targets to reach in IBD patients.
Likewise the growing concept of transmural healing in CD, histological healing may be the
ultimate therapeutic goal in UC.™ Patients with histological remission or healing are more
likely to be symptom-free than patients with inflammation,” have reduced risks of relapse,’®
hospitalization,”” and colorectal cancer.”® A recent study demonstrated that the cumulative
burden of endoscopic and microscopic inflammation is strongly associated with the risk of
developing colorectal cancer in patients with UC.” Early intervention with the aim of
achieving mucosal healing might reduce the incidence of UC-related colorectal cancer.
Intervention studies addressing these issues are eagerly awaited.

In conclusion, disease-modifying drugs should not be used anymore as a rescue therapy in UC
but rather included in a rapid step-up strategy based on a tight monitoring of objective signs
of inflammation similar to CD. This will be the only way to change disease course and

patients’ life, even though large disease-modification trials supporting these recommendations
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are not yet available. In contrast to CD, there is no evidence at the moment that early
intervention is associated with reduced disease-related burden in UC. Another unanswered
question is how to quantify irreversible bowel damage in UC. There is a need for a

quantitative tool to assess bowel damage in UC similar to the Lémann index in CD.



Table 1. Key studies showing similar patient-reported outcomes in patients with Crohn’s disease and ulcerative colitis.

18

Patient-reported outcomes Main studies (related questionnaire) Country Ulcerative colitis Crohn’s disease
Disease-specific quality of life Iglesias-Rey et al.,** 2013 (IBDQ), mean [95% CI] Spain 198 [195-202] 192 [188-196]
Huppertz-Hauss et al.,' 2016 (IBDQ), mean [SD] Norway 183 [26] 178 [26]
Williet ez al.,'® 2017 (SIBDQ), median [IQR] France 44 [40-48] 44 [39-47]
Anxiety/Depression
* Depression Nordin et al.,?* 2002 (HADS), mean [SD] Sweden 3.3 [3.2] 4.2 [3.4]
Iglesias-Rey er al.,* 2013 (IBDQ), mean [95% CI] Spain 7.4 [7.0-7.9] 7.3 [6.8-7.7]
Mikocka-Walus et al.,** 2016 (HADS-D>7), % Switzerland 18.5 21.5
Williet ez al.,'® 2017 (HADS), median [IQR] France 7 [5-10] 7 [5-11]
e Anxiety Nordin et al.,*? 2002 (HADS), mean [SD] Sweden 5.2 [4.3] 6.3 [4.4]
Iglesias-Rey et al.,*° 2013 (IBDQ), mean [95% CI] Spain 4.9 [4.5-5.3] 4.8 [4.4-5.3]
Mikocka-Walus et al.,®* 2016 (HADS-A>7), % Switzerland 34.9 39.5
Williet et al.,'° 2017 (HADS), median [IQR] France 5 [3-8] 5 [3-8]
Fatigue Tinsley et al.,’* 2011 (FACIT-F), mean [SD] USA 39.4[10.6] 38.6 [11.3]
Williet et al.,'° 2017 (FACIT-F), median [IQR] France 31 [23-40] 30 [21-39]
Work disability
* Disability rate Hoivik et al.,} 2013, % Norway 18.5 19.4
* Absenteeism Williet et al.,'° 2017 (WPAI: 1), median [IQR] France 0.0 [0.0-0.0] 0.0 [0.0-0.0]
Gonczi et al.,*> 2019 (WPAI :1), mean % of total work time Canada 9.5 6.1
* Presenteeism Williet et al.,'° 2017 (WPAI:2), median [IQR] France 10.0 [0.0-30.0] 20.0 [0.0-40.0]
Gonczi et al.,*> 2019 (WPAI :2), mean % of total work time Canada 15.8 15.9
*  Work productivity loss Williet et al.,'° 2017 (WPAI:3), median [IQR] France 17.5 [0.0-34.7] 20.0 [0.0-40.0]
Gonczi et al.,*> 2019 (WPAI :3), mean % of total work time Canada 25.3 22.0
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e Activity impairment Williet et al.,'° 2017 (WPAI:4), median [IQR] France 30.0 [0.0-50.0] 30.0 [10.0-60.0]
Disability Gower-Rousseau et al.,’¢ 2017 (IBD-DI), mean [SD] France 39.2 [23.1] 33.9[19.5]
Williet et al.,'° 2017 (IBD-DI), median [IQR] France 26.8 [14.3-38.5] 26.9 [16.1-41.1]

Abbreviations: CI, Confidence interval, FACIT-F, Functional Assessment of Chronic Illness Therapy-Fatigue; HADS, Hospital Anxiety and Depression Score (-A: Anxiety; -D:
Depression); IBD-DI, Inflammatory Bowel Disease Disability Index; IBDQ, Inflammatory Bowel Disease Questionnaire; IQR, Interquartile range; SD, Standard deviation; SIBDQ,
Short Inflammatory Bowel Disease Questionnaire; USA, United States of America; WPAI Work Productivity and Activity Impairment.
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Figure legends

Figure 1. Schematic representation of the comparison between Crohn’s disease and

ulcerative colitis.



21

Figure 2. Potential complications occurring in the natural course of Crohn’s disease and
ulcerative colitis.

Abbreviations: CD, Crohn’s disease; UC, Ulcerative colitis.
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Figure 3. Key features of main post-operative long-term complications in Crohn’s
disease and ulcerative colitis.

Abbreviations: SB, Small bowel.
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Figure 4. Schematic representation of treat-to-target strategy for Crohn’s disease and
ulcerative colitis. Adapted from ‘“Treat to Target: A Proposed New Paradigm for the
Management of Crohn’s Disease”, Clinical Gastroenterology and Hepatology, 2015.
According to risk stratification, disease-modifying therapy should be administered to high-
risk patients. Treatments should then be monitored and adjusted by using a predefined
objective target which is “deep remission” in both CD and UC, encompassing clinical
remission and mucosal healing.

*: Or resolution of inflammation (MRI) when endoscopy cannot adequately evaluate
inflammation; %: Transmural healing may be the ultimate therapeutic goal in CD; ¥:
Histological healing may be the ultimate therapeutic goal in UC; ™: Treatment adjustment
according to therapeutic drug monitoring: optimize ongoing drug, or switch intra/other class,
or add drugs; £ Available biomarkers are not targets but adjunctive measures to monitor
residual inflammation. At this time, major therapeutic changes should not be based on
biomarkers alone, and dedicated trials comparing symptom-driven decisions alone to a
treatment algorithm based on FC/CRP and clinical symptoms are awaited.

Abbreviations: CD, Crohn’s disease; CRP, C-reactive protein; FC, Fecal calprotectin; MRI,

Magnetic resonance imaging; UC, Ulcerative colitis.
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