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Background:  In patients  with  chronic  refractory  ulcerative  colitis  (UC)  the  precise  timing  for  indication  to
colectomy  is  unclear.
Aims: We  performed  a  systematic  review  of the  literature  on  the  risk  factors  for  colectomy  in patients
with  chronic  refractory  UC  in  the  biologic  era.
Methods: PubMed  Central/Medline  and  Embase  were  systemically  searched  for  records  published
between  January  2000  and  December  2017.  Current  evidence  was  summarized  and  filtered  by expert
opinion.
Results:  70  studies  were  included  in  the qualitative  synthesis.  Several  factors  were  found  to  be  associated
with  a higher  or reduced  risk  for  colectomy,  including  variables  at baseline  –  such  as  progression  from
proctitis/left-sided  to extensive  colitis,  extensive  colitis  at diagnosis,  high  baseline  C  Reactive  Protein  or
erythrocyte  sedimentation  rate,  male  gender,  and  younger  age  at diagnosis  –  previous  medical  history,
and  factors  arising  during  therapy  with  biologics,  including  the  absence  of  clinical  response  after  induction
with  infliximab  or adalimumab,  and  the lack  of  mucosal  healing  during  therapy  with  anti-TNFs.

Conclusions:  Two  main  points  may  help  physicians  to decide  when  the  surgical  option  may  be considered
in  patients  with  chronic  refractory  UC: (1) a  first risk  stratification  can  be  obtained  by  analyzing  factors
at  baseline  and  medical  history,  including  the  previous  exposure  to  anti-TNFs;  (2)  during  therapy  with
biologics,  the early  assessment  (after  12–16  weeks  of  treatment)  of  clinical  and  endoscopic  response  is  a
strong predictor  of  the  subsequent  risk  of  colectomy.

©  2019  Editrice  Gastroenterologica  Italiana  S.r.l.  Published  by Elsevier  Ltd.  All  rights  reserved.
. Introduction

Ulcerative colitis (UC) is a chronic inflammatory bowel disease
IBD) mostly affecting the young and middle-aged. The clinical pre-
entation at onset is variable, and the subsequent course may  be
ifficult to predict, ranging from a quiescent condition to a chron-

cally active refractory disease leading to surgery or complications

uch as cancer [1]. Colectomy has been traditionally considered
s a cure for the disease, because it eliminates the organ involved
y the inflammatory process [2]. However, this concept has been
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repeatedly criticized, as several studies reported high rates of com-
plications which may  negatively affect the quality of life of patients
with ileal pouch anal anastomosis, including fecal incontinence,
pouchitis, cuffitis, irritable pouch syndrome, missed or de novo
Crohn’s disease, reduced fecundity in females, and erectile dys-
function in males [3]. In the last years, the introduction of potent
biologics aiming at altering the course of moderate to severe phe-
notypes of UC led to investigate whether these drugs really have
changed the rates of hospitalization, cancer occurrence, and – ulti-
mately – surgery, which should be considered the main clinical
outcome in UC. Unfortunately, data on these aspects are remark-

ably heterogeneous and difficult to summarize due to confounding
factors and organizational differences between the health-care sys-
tems of different countries [4]. Some reports indicated that surgery
rates at 1 and 5 years in the biologic era (2001–2008) are lower
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han those recorded in the past [5–7]. Nonetheless, surgery will
till be required in approximately 20–40% of individuals with UC
8], and recent cohorts of incident patients [9] showed that the
isk of surgery is not so lower today as compared with the pre-
iological era. Waiting for more rigorous data from literature to
etter clarify this issue, gastroenterologists must everyday unravel
he various therapeutic options available for UC. Absolute indi-
ations for surgery include uncontrolled hemorrhage, perforation,
oxic megacolon, colorectal carcinoma or high-grade dysplasia, and

edically-refractory acute severe ulcerative colitis [2,10]. Chron-
cally active refractory UC can be defined as the persistence of
isease activity despite optimal medication regimen, or cortico-
teroid dependent/resistant disease, in outpatients – a setting
o be distinguished by medically-refractory acute severe ulcera-
ive colitis – and represents another relevant context in which
urgery should be considered. Anyway, the precise timing for indi-
ation to surgery is unclear, particularly today, as several medical
herapeutic options exist and may  delay surgery — sometimes inap-
ropriately. As a consequence, the threshold for surgery in UC is
ariable in this clinical setting, and it mostly depends on the char-
cteristics of each IBD center, including personal beliefs as well as
he experience of the gastroenterological and surgical team.

In an attempt to provide actual evidence-based indications on
he correct timing for colectomy in patients with chronic refractory
C – even in the rapidly evolving current scenario of therapeutics
vailable for this disease – a panel of eight gastroenterologists met
o perform a systematic review of the literature on the risk factors
or colectomy, focusing on studies conducted during biologic era
nly, i.e. published after the introduction of biologics for the treat-
ent of UC (year 2000). Current evidence was resumed and filtered

y expert opinion in order to propose therapeutic flow charts that
ay  support gastroenterologists dealing with IBD in the everyday

linical practice.

. Materials and methods

A panel of 4 Italian experts in IBD management (A.O, A.A., P.G.,
nd M.V.) and 4 young gastroenterologists (F.S.M, C.F., M.M,  and
.C.) held a roundtable discussion in November 2017. Panelists were
hen prompted to express their opinion about the modality of bib-
iographic search and the specific setting to analyze. The discussion

as summarized in an intermediate report. The focus of the biblio-
raphic search and literature review was divided among F.S.M, C.F.,
.M,  and F.C., who subsequently produced a preliminary report

f the evidence. The panel joined a second roundtable meeting in
anuary 2018 to discuss these preliminary results. The heterogene-
ty of the studies was judged to be too high to conduct a reliable

eta-analysis, so a narrative review was chosen as the proper
odality of data presentation and drafting of the manuscript.

.1. Information sources and search strategies

The Preferred Reporting Items for Systematic Reviews and Meta-
nalyses (PRISMA) statement was followed [11]. Primary sources of

he reviewed studies, including English sources only, were PubMed
entral/Medline and Embase, which were searched systemically for
ecords published since January 2000 to December 2017, thus cov-
ring a period mostly subsequent to the introduction of biological
herapy. The full strings used for bibliographic search in PubMed
entral/Medline and Embase are reported in Supplementary files 1

nd 2, respectively. Database searches were supplemented with lit-
rature searches of reference lists from potentially eligible articles
y 4 panel members (F.S.M., C.F., M.M.,  and F.C.) to find additional
tudies.
tive and Liver Disease 51 (2019) 613–620

2.2. Eligibility criteria

Papers selected for the analysis fulfilled the following crite-
ria: (1) retrospective or prospective or ambidirectional studies
including patients with steroid-dependant or steroid-refractory or
chronically active UC (outpatient setting); (2) the outcome of inter-
est was  the rate of colectomy; (3) the risk factors for colectomy
were clearly specified. Studies reported solely as abstracts, narra-
tive reviews, editorials, case reports, meta-analysis, as well as those
with a sample size inferior to 30 and those dealing only with acute
severe UC patients (inpatients), were not included in the qualitative
synthesis.

2.3. Searches

Among the 2948 records that were identified through electronic
search strategies, 1154 duplicates were excluded. Afterward, the 4
young gastroenterologists independently evaluated the titles and
abstracts, removed irrelevant studies, and selected 133 potentially
relevant reports that were identified and retrieved for detailed
full text evaluation. Among these, 70 studies [12–81] comprising
206,862 UC patients met  the inclusion criteria and were included
in the qualitative synthesis (Fig. 1).

2.4. Data collection process and synthesis

Four panel members (F.S.M., C.F., M.M., and F.C.) independently
extracted the data of interest and the study-level variables, and
entered them into a structured database. In particular, the out-
comes of interest were the risk factors associated with colectomy
in UC patients. For each risk factor, the corresponding measure of
effect/association (odds ratio or hazard ratio according to the spe-
cific design of the study) was  extracted. Furthermore, they were
categorized into one of the following subgroups: (1) risk factors
dealing with patients’ characteristics at baseline (at diagnosis or
before biological treatment initiation); (2) risk factors dealing with
previous therapies; (3) risk factors arising during therapy with bio-
logics; (4) other risk factors. Study-level variables included the
name of the first author, publication year, study design (distin-
guishing between observational case-control or cohort studies,
and randomized controlled trials), time direction of data collection
(distinguishing between retrospective or prospective or ambidirec-
tional studies), sample size, and number of patients who underwent
colectomy.

Discrepancies among reviewers about qualitative and quantita-
tive data collection were infrequent (overall interobserver variation
<10%).

3. Results

3.1. Characteristics of the studies included in the qualitative
synthesis

The main characteristics of the 70 studies included in the qual-
itative synthesis are shown in Supplementary Table 1. Sixty-five
(92.8%) were observational cohort studies. About the time direc-
tion of data collection, most of them (82.8%) were retrospective, 3
(4.3%) were ambidirectional, and 9 (12.9%) were prospective. With
the exception of two papers, all papers were published from 2006

onward. Median sample size per study was  248, with a wide range
(30–58,681), while the median number of patients who underwent
colectomy per study was 38 (4–4037). Finally, the median number
of risk factors for colectomy extracted per study was  2 (range 1–7).
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Fig. 1. Preferred Reporting Items for Systematic Revie

.2. Risk factors for colectomy: baseline characteristics and
revious therapies (Table 1)

Several factors at baseline were associated with the risk of
olectomy among UC patients. In particular, progression from
roctitis/left-sided to extensive colitis, extensive colitis, high base-

ine C Reactive Protein or erythrocyte sedimentation rate, male
ender, younger age at diagnosis, and moderate or severe disease
ctivity emerged more frequently as risk factors, while current
moking was the most frequently reported protective factor. About
revious therapies, the need for systemic steroids or cyclosporine

 was repeatedly associated with the risk of colectomy, as well as
he previous exposure to anti-TNFs (OR/HR 2.5-5.4).

.3. Risk factors for colectomy arising during therapy with
iologics (Table 2)

The absence of a clinical response after induction with inflix-

mab (IFX) was the most frequently reported risk factor for
olectomy arising during therapy with biologics. Other risk fac-
ors included the lack of mucosal healing during IFX therapy, high

 reactive protein values after induction, anti-TNF use, the need
d Meta-Analyses flow diagram of the search process.

of intensification of IFX maintenance therapy, and the absence of
clinical response to adalimumab after 12 weeks. Other factors were
reported to be protective against the risk of colectomy, including
the achievement of a short-term response after dose escalation
with an anti-TNF, the use of combination therapy, the presence of
an endoscopic response or mucosal healing after induction with an
anti-TNF, a short-term clinical response to golimumab, the achieve-
ment of steroid sparing, and IFX serum level higher than 2.5 mg/mL
at week 14 of therapy.

Other risk or protective factors for colectomy are shown in
Table 3.

4. Discussion

This systematic review aimed at summarizing the current evi-
dence on the risk factors for colectomy in patients with chronic
refractory UC in order to provide proper indications on the correct
timing for colectomy in this setting — a common clinical dilemma

for all physicians dealing with IBD, since it is not addressed by spe-
cific data from the literature. This crucial decision is even more
difficult today if we  consider how biologics have changed the cur-
rent management and prognosis of UC [5–7]. This is the reason
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Table 1
Risk factors for colectomy: baseline characteristics and previous therapies.

Risk factor [references] OR HR Pts. who underwent colectomy No. of studies

Baseline characteristics
Progression from proctitis/left-sided to extensive colitis [40,44,64] NR 3.9–21.9 75 3
Extensive colitis [21,22,28,32,38,44,46,48,51,53,58,59,61,63,64,70,73] 2.6–15.2 1.5–7.7 1108 17
High  baseline C Reactive Protein/erythrocyte sedimentation rate [19,34,42,50,62,73,75] 3.0–4.8 5–1–14.5 148 7
Extra-intestinal manifestations [38,66] 7.9 1.5 155 2
Chronically active disease [53,61] NR 7.1 95 2
Male  gender [31,35,59,61,69,72] 1.5–2.0 1.4–4.9 1449 6
Disease activity at histology [18] 3.3 25 1
Endoscopic Mayo score 3 [49,65] 2.8–3.1 29 2
Low  albumin [34,75] 3.0 7.5 57 2
Younger age at diagnosis [43,59,69,73,74] 1.4–2.8 343 5
Glycan ratio m/z 2378/1914 (>median) [49] 2.7 NR 1
Living in a non-university county [26] 2.7 28 1
Diagnostic delay of more than 6 months [64] 2.5 NR 1
Moderate or severe clinical activity [26,54,61] 2.3 2.1–NR 71 3
Congestive heart failure [31] 2.1 649 1
Anemia at diagnosis [31] 1.7 649 1
Being diagnosed in biologics era [31,69] 0.8 1.5 649 2
Charlson index of 2 [69] 1.5 NR 1
Hospitalization in the year preceding the index episode [31] 1.2 649 1
Longer duration of disease (per year) [74] 1.04 94 1
Current smoking [15,38,58,70] 0.3–NR 0.6–NR 203 4
Previous appendectomy [15,29] NR 0.4 109 2
Asian race [47] 0.3 NR 1
Disease duration >2 years before start of IFX [78] 0.3 21 1
NOD2 mutations [17] NR 12 1
–
Previous therapies
Previous need for Cyclosporine A [37,41,50,66,71] 2.5–9.7 64 5
No  or partial response to the first course of systemic steroids [12] 8.4 7 1
Previous need for systemic steroids [13,18,42,45,48,53,59,64,72,73] 2.9–5.0 1.2–6–9 565 10
Previous exposure to anti-TNFs/IFX [20,56,59] 2.5–5.4 150 3
Previous use of MTX  [32] 5.3 NR 1
Need  for an IM within 33 months from diagnosis [66] 4.9 NR 1
History of steroid dependency/resistance [44] 4.7 183 1
Previous need for thiopurines [59,72] 2.6 3.0 123 2
Thiopurine naive status [65] 0.3 29 1

In case of multiple studies reporting the same risk factors, OR/HR value is expressed as minimum and maximum value, and the number of patients who underwent colectomy
as  the sum derived by the single studies. Confidence intervals are not provided because several risk factors were found in multiple studies, so often it was not possible to
report  single confidence intervals. Abbreviations: IM:  immunosuppressant; IFX: Infliximab; MTX: methotrexate; NR: not reported.

Table  2
Risk factors for colectomy arising during therapy with biologics.

Risk factor [references] OR HR Pts. who  underwent colectomy No. of studies

Lack of mucosal healing during IFX therapy [79] 18.0 14 1
No  clinical response after induction with IFX [24,28,33,34,39,42,50,68,71] 7.4–10.3 7.0–10.8 274 10
High  C reactive protein after induction [65] 5.7 NR 1
Anti-TNF use [48] 3.4 120 1
Need  of intensification of IFX maintenance therapy [16,76] 3.3–3.4 33 2
Higher hemoglobin levels after 3 months of anti-TNF therapy [35] 0.9 22 1
Short-term response after dose escalation with anti-TNF [55,77] NR 0.5 22 2
Combination therapy [16,60,76] 0.3–NR 0.3 154 3
Endoscopic response or mucosal healing after induction with anti-TNF [14,34] 0.25–NR 95 2
Short  term clinical response to GOL [60] 0.21 15 1
Steroid sparing [67] 0.1 12 1
IFX  serum level higher than 2.5 mg/mL  at week 14 (protective) [34] NR NR 1
No  clinical response to ADA at week 12 [25,41,55] NR 22 3

In case of multiple studies reporting the same risk factors, OR/HR value is expressed as minimum and maximum value, and the number of patients who underwent colectomy
as  the sum derived by the single studies. Confidence intervals are not provided because several risk factors were found in multiple studies, so often it was not possible to
report  single confidence intervals. Abbreviations: ADA: Adalimumab; GOL: Golimumab; IFX: Infliximab; NR: not reported.

Table 3
Other risk factors for colectomy.

Risk factor [references] OR HR Pts. who underwent colectomy No. of studies

Leukocytapheresis prior to IFX [16] 3.0 NR 1
IFX  indication due to severe steroid-resistant flare-up [16] 2.5 27 1
Clostridium difficile infection [23] 2.4 34 1
Use  of 5-ASA [18,72] 0.3–0.4 25 2

In case of multiple studies reporting the same risk factors, OR/HR value is expressed as minimum and maximum value, and the number of patients who underwent colectomy
as  the sum derived by the single studies. Confidence intervals are not provided because several risk factors were found in multiple studies, so often it was not possible to
report  single confidence intervals. Abbreviations: 5-ASA: 5-aminosalycilates; IFX: Infliximab; NR: not reported.
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Fig. 2. Therapeutic flow ch

nderlying the choice of focusing our search on studies performed
nly in the biologic era.

Regarding baseline characteristics, smoking habit, male gen-
er, C reactive protein values, severity of symptoms at diagnosis,
ndoscopic severity, extent of the disease, and the presence of
xtraintestinal manifestations were frequently associated with a
igher or lower risk of colectomy among UC patients. Similarly,
eed for previous systemic steroids or IMs  – including cyclosporine

 was repeatedly associated with a higher risk of colectomy: as a
onsequence, a “rich” drug history should be considered as a marker
or a more severe disease requiring systemic immunomodulation
uring its course or rescue therapy with cyclosporine. In this line,

 previous exposure to anti-TNFs was also associated with a higher
isk of colectomy, this being not surprising, as all clinical outcomes
ere reported to be worse in patients with previous failure(s) to

nti-TNFs [82]. Furthermore, one of the most interesting points of
his systematic analysis lies in the identification of several factors
rising during biological therapy which affected the risk of colec-
omy. In particular, it is relevant to underline how clinical and
ndoscopic outcomes – particularly mucosal healing – appeared to
e able to predict the risk of colectomy even when assessed early
fter the initiation of biological therapy, for example after induction
r after 12 weeks. This capability to predict the risk of colectomy
uggests that the early evaluation of these outcomes may  guide
he therapeutic decision process in a patient on biological therapy,
o that useless or harmful overtreatments with biologics could be
voided in favor of surgery in some UC patients.

On the basis of all the above data, we depicted two distinct ideal
linical scenarios based on a first stratification of the colectomy
isk based on factors at baseline and previous medical history. Of
ote, even if our search included the term “vedolizumab”, no study
eported data on the use of this biologic and colectomy rates, so
he current evidence is based almost exclusively on anti-TNFs, and
onsequently they were considered the first-line therapy in this

etting. In the first flow chart (baseline low-risk patients — Fig. 2),
e suggest distinguishing between patients naïve or exposed to

nti-TNFs, being the threshold for colectomy higher among naïve
baseline low-risk patients.

patients. In the second flow chart (baseline high-risk patients —
Fig. 3), colectomy may  be discussed with the patient in case of clin-
ical and/or endoscopic non-response to an anti-TNF even after the
first failure, and, in general, multiple lines of biological treatments
should be avoided. In any case, clinical and endoscopic response to
biologics should be always assessed early, after induction or within
12–16 weeks from the initiation of the treatment, because the risk
of colectomy was  associated with primary non-responses, while
secondary loss of response was  not consistently found to be predic-
tive for surgery. Furthermore, another relevant point to take always
into account when assessing the timing of colectomy should be the
duration of the disease, because it affects the risk of colorectal can-
cer [83]; even if this review was not able to consider systematically
this important variable, we  strongly underline as expert opinion
that the longer is the duration of the disease, the earlier the colec-
tomy should be considered in case of chronically active refractory
UC.

This systematic review has strengths and limitations. The rig-
orous methodology allowed to retrieve a satisfyingly high number
of studies, and only “independent” risk factors were considered in
data collection, i.e. those identified as significantly associated with
colectomy in multivariate analysis, unless only univariable analy-
sis was  available. The main limitations are inherent to the overall
quality and design of the studies included in this review, as most
of them are retrospective, observational only, with variable sample
sizes, and the total number of patients who underwent colectomy
– which could be considered a kind of proxy of the study quality –
was not always reported. Time of follow-up was highly variable
among studies, and in some cohorts it was not possible to dis-
tinguish between inpatients and outpatients, as the results were
presented altogether. Anyway, this latter issue occurred in a minor-
ity of studies. Given all these limitations, we  should emphasize that
our treatment flow charts are purposely generic, as the available
evidence is not qualitatively or quantitatively sufficient to provide

precise temporal indications.

In conclusion, this systematic review highlighted two  main
points that may  help physicians to decide when it is appropriate
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o discuss and propose the surgical option in patients with chronic
efractory UC: (1) the analysis of baseline characteristics and medi-
al history, including previous exposure to anti-TNFs, may  be useful
s a first risk stratification to classify UC patients as low- or high-risk
or colectomy; (2) during therapy with biologics, the early assess-

ent of clinical and endoscopic response should be used to better
redict the subsequent risk of colectomy. These findings should
e intertwined with the always valid assumption that the final
ecision must be taken on a case by case basis.
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