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Presence of pseudopolyps in ulcerative colitis is associated with a
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Abstract

Background Pseudopolyps in ulcerative colitis (UC) are considered as indicators of previous
episodes of severe inflammation and ulceration of the mucosa. The aim of the study was to
investigate the long-term outcomes of patients treated for UC, with or without pseudopolyps.
Methods This was a retrospective single-center study. Consecutive patients with UC and available
endoscopic data from 2000 until 2016 were eligible for the study and were followed until June
2017. Patients with incomplete medical/endoscopic charts or interrupted follow up were excluded
from the study. Primary outcomes included time to treatment escalation, treatment escalation to
biological agents or surgery, and UC-related hospitalization.
Results Eighty-three UC patients were included in the study, of whom 25 (30%) had
pseudopolyps. The median duration of follow up was 2.8 years (interquartile range: 1.1-4.9).
Multiple Cox regression analysis identified the presence of pseudopolyps as the only variable
independently associated with treatment escalation (hazard ratio [HR] 2.3, 95% confidence
interval [CI] 1.2-4.3; P=0.014) and escalation to biological agents or surgery (HR 6.3, 95%CI
1.9-20.7; P=0.002).
Conclusion This retrospective single-center study provides the first preliminary evidence that
patients with UC and pseudopolyps may represent a subpopulation with a higher inflammatory
burden and a greater need for treatment escalation, including to biological agents or surgery.
Large, prospective multicenter studies are certainly warranted to confirm these findings.
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Introduction
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Ulcerative colitis (UC) is a chronic inflammatory bowel
disease (IBD) that affects the large intestine and is characterized
by alternating periods of flares and remission [1]. To provide
patients with the best therapeutic care, a great deal of effort
is made to subdivide patients into groups on the basis of
recognized risk factors that could act as proxies for aggressive
disease, with the goal of early treatment escalation to reduce
UC-related complications [2].
There is a subgroup of patients with UC (10-20%) who
present on endoscopy with pseudopolyps, typically formed at
the bowel wall during repetitive inflammation attacks [3,4].
Pseudopolyps have been associated with an increased burden
of disease in the context of intermediate risk of colorectal
cancer and the need for increased surveillance [5]. However,
as pseudopolyps can be recognized on endoscopy during both
periods of remission and flares, and given the fact that not all
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patients with severe inflammation and chronic activity will
have pseudopolyps, their role as a marker of IBD activity has
been debated [6,7]. This, along with the lack of data regarding
the long-term outcomes of UC patients with pseudopolyps,
is probably why pseudopolyps are not included as part of the
scoring system in UC endoscopic scores [8].
This study aimed to investigate treatment escalation,
escalation to biological agents or surgery, UC-related
hospitalization, and bowel stenosis of patients with UC and
pseudopolyps compared with patients without pseudopolyps,
and variables associated with these therapeutic outcomes.

Patients and methods
Study design and population

This was a single-center retrospective study conducted at
the University Hospital of Ioannina, a referral tertiary center
for IBD in northwestern Greece. Consecutive patients with
UC and available endoscopic data from 2000-2016 were
eligible for the study and were followed until June 2017. Data
from endoscopies performed to assess disease activity were
retrieved for evaluation. Patients with incomplete medical/
endoscopic charts or interrupted follow up were excluded from
the study. Patients were divided into two groups: those with
pseudopolyps (based on endoscopic and/or histologic criteria)
and those without. The study was approved by the hospital’s
Institutional Ethics Committee.
Outcomes and definitions

Primary outcomes included treatment escalation, escalation
to biological agents or surgery and UC-related hospitalization.
Treatment escalation was defined as any difference in
treatment between the time of the first colonoscopy (with or
without pseudopolyps) and the end of follow up, described as
follows: a) from nothing or maintenance therapy with 5-ASA
to immunomodulators (IMM) or biological therapy or surgery;
b) from IMM to biological therapy or surgery; and c) from
biological therapy to colectomy. UC-related hospitalization was
defined as any hospitalization due to increased disease activity.
Only colectomies performed because of uncontrolled disease
were analyzed. A secondary outcome was the association of
pseudopolyps with bowel stenosis.
Statistical analysis

Descriptive statistics were provided with medians and
interquartile ranges (IQRs) for continuous variables, and
frequencies and percentages for categorical variables. Continuous
and discrete variables were compared between groups using
the Mann-Whitney U test and the chi-square or Fisher’s exact
test, as appropriate, respectively. The effect of pseudopolyps on
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the cumulative probability of treatment escalation, escalation
to biological agents or surgery, and UC-related hospitalization
was evaluated using time-to-event (survival) methods. KaplanMeier estimates were used to draw the cumulative incidence
curves, compared by log-rank test. Univariate and multivariate
Cox proportional hazards regression analyses were also
performed to determine the independent effects of variables
associated with treatment escalation, escalation to biological
agents or surgery, and UC-related hospitalization. Univariable
and multivariable binary logistic regression analyses were also
performed to determine the independent effects of variables
associated with bowel stenosis. Variables included sex, age at
diagnosis, pancolitis, smoking current or past, corticosteroids
at diagnosis, endoscopic Mayo score at diagnosis, and
pseudopolyps. Only variables with a P-value <0.1 on univariate
analysis entered the multivariate analysis, performed using the
Wald backward selection method. All analyses were performed
using SPSS version 23.0 (SPSS, Chicago, IL, USA) and GraphPad
Prism version 5.03 for Windows (GraphPad Software, San
Diego, CA, USA).

Results
Study population

Of 155 patients initially screened, the study population
included 83 patients with UC, of whom 25 (30%) had
pseudopolyps. The median follow up was 2.8 years (IQR 1.1-4.9)
and was similar in patients with or without pseudopolyps: 3.4
(IQR 1.3-9.3) vs. 2.6 (IQR 1.1-4.4) years, respectively; P=0.341.
The patients’ demographic and clinical characteristics are
shown in Table 1.
Outcomes
Treatment escalation

Overall, 37 (45%) patients underwent treatment escalation:
17 (68%) patients with pseudopolyps vs. 20 (34%) patients
without. The probability of treatment escalation was
significantly higher in patients with pseudopolyps compared
to those without (log-rank P=0.011, Fig. 1A). The first-year
cumulative probability for treatment escalation in patients with
or without pseudopolyps was 44.5% (standard error [SE] 0.1)
vs. 21.9% (SE 0.057), respectively. The presence of pseudopolyps
was the only variable independently associated with treatment
escalation (hazard ratio [HR] 2.3, 95% confidence interval [CI]
1.2-4.3; P=0.014) (Table 2A).
Escalation to biological agents or surgery

Overall, 13/81 (16%) patients had an escalation to biological
agents or surgery at the end of follow up, as two patients were
already receiving biologics at baseline: 9/23 (39.1%) patients
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Table 1 Baseline demographic and clinical characteristics
Characteristics
N
Male sex, (%)
Age at diagnosis, median (IQR), y

Total

Patients with pseudopolyps

Patients without pseudopolyps

P‑value

83

25

58

46 (55)

16 (64)

28 (48)

0.343

41 (27‑61)

40 (27‑62)

43 (27‑61)

0.846

Pancolitis, (%)

37 (45)

17 (68)

20 (34)

0.013

Smoking current or past

44 (53)

15 (60)

29 (50)

0.476

CS at diagnosis

31 (37)

7 (28)

24 (41)

0.325

Endoscopic Mayo score at diagnosis, (%)
0
1
2
3

0 (0)
12 (14)
49 (59)
22 (27)

0 (0)
3 (12)
13 (52)
9 (36)

0 (0)
9 (16)
36 (62)
13 (22)

0.435

CS, corticosteroids; IQR, interquartile range; y, years

A

B

Figure 1 Kaplan-Meier cumulative probability curves for treatment escalation (A) and treatment escalation to biological agents (B) in patients with
(red line) or without (gray line) pseudopolyps

with pseudopolyps (biologics, n=8; colectomy, n=1) vs.
4/58 (6.9%) patients without (biologics, n=3; colectomy, n=1).
The probability of treatment escalation was significantly higher
in patients with pseudopolyps compared to those without (logrank P=0.001, Fig. 1B). The first-year cumulative probability
for treatment escalation or surgery in patients with or without
pseudopolyps was 25.1% (SE 0.098) vs. 6.5% (SE 0.037),
respectively. The presence of pseudopolyps was the only
variable independently associated with treatment escalation
(HR 6.3, 95%CI 1.9-20.7; P=0.002) (Table 2B).
UC-related hospitalization

During the follow up, 41 (49%) patients had a UC-related
hospitalization: 14 (56%) patients with pseudopolyps vs.
27 (47%) patients without. The probability of UC-related
hospitalization was similar between the two group (log-rank
P=0.428, Fig. 2). The first-year cumulative probability for
treatment escalation in patients with or without pseudopolyps
was 32.5% (SE 0.095) vs. 27.5% (SE 0.061), respectively.
Pancolitis was the only variable independently associated with
UC-related hospitalization (HR 1.9, 95%CI 1.1-3.6; P=0.040)
(Table 2C).

Bowel stenosis

Overall, 8 (9.6%) patients presented with bowel stenosis
on follow-up endoscopy: 5 (20%) patients with pseudopolyps
vs. 3 (5.3%) patients without. Based on univariate analysis
the presence of pseudopolyps was marginally associated with
bowel stenosis during follow up (odds ratio 4.6, 95%Cl 1-21;
P=0.050, Table 3). A multivariate analysis was not feasible as
no other variable was associated with bowel stenosis with a
P-value less than 0.1.

Discussion
The role of pseudopolyps as a surrogate marker of severe
inflammation predicting a more complicated course of IBD
is still unclear [9-12]. Intense inflammation and ulceration
of mucosa are needed for the formation of pseudopolyps;
however, this is considered as a snapshot of severe active
disease that lacks the ability to predict the disease course,
as there can be a response to induction treatment with
sustained remission after initial activity [13]. In this study we
demonstrated that the presence of pseudopolyps in patients
Annals of Gastroenterology 32
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Table 2 Variables associated with treatment escalation (A), escalation to biological agents or surgery (B), and UC‑related hospitalization (C)
Variables

Univariate analysis

Multivariate analysis

P

HR

95%CI

Pancolitis

0.059

1.9

0.9‑3.6

Male sex

0.240

0.7

0.3‑1.3

Age at diagnosis

0.533

0.99

0.98‑1.01

CS at diagnosis

0.452

1.3

0.7‑2.5

Smoking current or past

0.813

1.1

0.6‑2.1

Endoscopic Mayo score at diagnosis

0.666

1.1

0.7‑1.9

Pseudopolyps

0.011

2.3

1.2‑4.3

P

HR

95%CI

0.014

2.3

1.2‑4.3

A. Treatment escalation

B. Treatment escalation to biological agents or surgery
Pancolitis

0.054

3.2

0.98‑10.4

Male sex

0.159

0.4

0.1‑1.4

Age at diagnosis

0.658

0.99

0.96‑1.02

CS at diagnosis

0.521

1.4

0.5‑4.3

Smoking current or past

0.791

0.9

0.3‑2.6

Endoscopic Mayo score at diagnosis

0.941

1

0.4‑2.4

Pseudopolyps

0.001

6.3

1.9‑20.7

0.002

6.3

1.9‑20.7

Pancolitis

0.035

1.9

1.1‑3.6

0.040

1.9

1.1‑3.6

Male sex

0.788

1.1

0.6‑2

Age at diagnosis

0.411

1

0.99‑1.02

CS at diagnosis

0.055

1.8

0.99‑3.4

Smoking current or past

0.232

1,5

0.8‑2.8

Endoscopic Mayo score at diagnosis

0.226

1.4

0.8‑2.3

Pseudopolyps

0.434

1.3

0.7‑2.5

C. UC‑related hospitalization

CS, corticosteroids; IBD, inflammatory bowel disease; UC, ulcerative colitis; 95%CI, 95% confidence interval

Table 3 Variables associated with bowel stenosis
Variables

Univariate analysis
P

OR

95%CI

Pancolitis

0.293

2.2

0.5‑10.1

Male sex

0.746

1.3

0.3‑5.5

Age at diagnosis

0.302

0.99

0.98‑1.01

CS at diagnosis

0.993

1

0.2‑4.5

Smoking current or past

0.574

1.5

0.3‑6.9

Endoscopic Mayo score at diagnosis

0.541

1.4

0.4‑4.7

Pseudopolyps

0.050

4.6

1‑21

OR, odds ratio; CS, corticosteroids

with UC was independently associated with a greater need
for treatment escalation and escalation to biological agents
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or surgery, compared to patients with no pseudopolyps. This
is of great clinical significance, as patients with pseudopolyps
may represent a subgroup of IBD patients with a higher
inflammatory burden and more severe disease activity, who
need more aggressive treatment including IMM, biologics and
surgery.
Reports from recent years suggest that rapid escalation of
therapy reduces the IBD burden [14]. This strategy is applied
more often to Crohn’s disease rather than UC and aims to
reduce the structural damage in the bowel wall, creating the
concept of a “window of opportunity” for intensive treatment
in order to change the natural history of IBD [15]. In UC, the
rapid escalation of treatment aims at mucosal healing with a
goal of deep remission [16]. Nevertheless, there is a growing
body of evidence to suggest that UC may cause structural
damage of the bowel wall. An example is the hypertrophy of
muscular tissue noticed in cases with longstanding UC [17].
Validated predictors for a more severe course of UC are needed
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the rather small sample size and the relatively short follow-up
time, which were limitations of the study. Other limitations
of the study include its retrospective nature, the potential for
selection bias due to the relative high percentage of screening
failures, and bias by indication: since our department is a
referral center for IBD, more severe and active cases of UC may
have been included in our study.
In conclusion, this retrospective single-center study,
representing real-life clinical practice, provides the first
preliminary evidence that UC patients with pseudopolyps may
represent a subpopulation with a higher inflammatory burden
and a greater need for treatment escalation, and escalation to
biological agents or surgery, compared with patients without
pseudopolyps. Large, prospective studies are certainly
warranted to confirm these findings.

Figure 2 Kaplan-Meier cumulative probability curves for UC-related
hospitalization in patients with (red line) or without (gray line)
pseudopolyps
UC, ulcerative colitis

to define subgroups of patients who would benefit from intense
immunosuppressive treatment, using the same “window of
opportunity” concept as in Crohn’s disease.
The most widely used endoscopic scores for monitoring
UC activity are the Mayo endoscopic subscore, often used in
clinical trials, and the Ulcerative Colitis Endoscopic Index
of Severity (UCEIS), the first validated endoscopic score of
severity in UC. Both scores incorporate similar parameters,
such as ulcers, vascular pattern and bleeding, and both have
their strengths and weaknesses, proving again that there is
not a “perfect” endoscopic tool for assessing UC severity and
implying a need for additional endoscopic parameters to
improve their performance [18,19].
Pseudopolyps can be found on endoscopy in both periods
of flares and remission; they may therefore serve as predictive
markers of the natural history of UC in a separate and
complementary way to endoscopic parameters describing
increasing levels of inflammation. So far, pseudopolyps in
endoscopy affect the management of patients with UC only
by making them eligible for colorectal cancer monitoring
approximately every 3 years [20]. This study implies that the
presence of pseudopolyps is linked with a more aggressive
disease course requiring rapid treatment escalation, thus
suggesting that pseudopolyps may have a place in endoscopic
scores. The finding that pseudopolyps may be associated with
bowel stenosis advocates for intense endoscopic follow up of
patients with pseudopolyps, apart from their known higher
risk of colorectal cancer. A hypothetical mechanism to explain
this association could include the excessive healing process of
the mucosa after ulceration, which may result more often in
stenosis and the formation of pseudopolyps.
In our study the presence of pseudopolyps was not
associated with a higher risk for UC-related hospitalization,
which might appear to conflict with the finding of a higher risk
of treatment escalation. This discrepancy may be explained by

Summary Box
What is already known:

• Pseudopolyps are markers of episodes of severe
inflammation, encountered in endoscopy in a
subgroup of patients with ulcerative colitis (UC)
• Their clinical significance is uncertain, except for
their link with an intermediate risk for colorectal
cancer
• Pseudopolyps are not included in endoscopic scores
for monitoring the activity of UC
What the new findings are:

• The presence of pseudopolyps in patients with UC
was associated with rapid escalation of treatment,
escalation to biological agents or surgery, and
possibly with bowel stenosis
• The presence of pseudopolyps in UC patients was
not associated with a greater need for hospitalization
• Patients with UC and pseudopolyps may represent a
subgroup with a greater burden of disease in terms
of increased immunosuppressive treatment
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