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Abstract

Introduction: The advent of biologicals and small molecules have changed treatment strategies in ulcerative colitis (UC) as
therapies now aim for complete mucosal healing. Real-world data on the outcome of UC patients after first trial of biologics is
still lacking and is investigated here. Materials and Methods: UC patients treated with at least one biological at Tampere
University Hospital between January 2009 and January 2020 were identified and reviewed from patient records. Results: A total
of 192 patients were included. The median follow-up was 3.8 years (range 0-11 years). Seventy-four (40%) of the 185 patients
treated with tumour necrosis factor a (TNFa) inhibitors (anti-TNF) and four out of the seven treated with vedolizumab continued
treatment after follow-up with no need for treatment enhancement or colectomy. Seventy (36%) of all patients needed at least one
consecutive treatment and 58 (30%) required surgery with median time of 1 year (range 0-5 years) from initiation of first
biological to colectomy. Of the operated patients 34% had at least two different treatment trials with biologicals or janus kinase
inhibitors (JAKS) prior to surgery. There was no significant difference in the persistence of different treatments nor between
treatment with infliximab alone or in combination with immunomodulator. When analysing predictive factors for colectomy
females and patients treated prior the year 2015 had slightly higher colectomy rates. Conclusion: Two fifth of the patients
benefitted from the first trial of biological. However, in third subsequent treatment trials merely postponed colectomy while
patients suffered from prolonged symptoms. Means are needed to identify patients benefitting from surgery early on.
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1. Introduction

Ulcerative colitis (UC) is a chronic inflammatory bowel in UC have evolved within the last few decades due to suc-
disease (IBD) characterized by remitting relapsing course  cessfully expanding therapeutic repertoire.
requiring lifelong treatment [1]. Medical treatment strategies In the 9075 infliximab (IFX), a monoclonal antibody (mAb)
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against TNFa was approved for the treatment of IBD followed
by another anti-TNF adalimumab a decade later [2]. Since 2014
third anti-TNF golimumab as well as mAb targeting against
ayBrintegrin vedolizumab (VDZ) and interleukin (IL)-12 and
IL-23 antagonist ustekinumab have been used for the treatment
of moderate to severe UC [3]. Tofacitinib (TOFA) was the first
Janus kinases inhibitor approved for the treatment of UC in
2019 [3]. Since then, several new IL-23 antagonists and JAKS
have hit the market and expanded the treatment options in IBD.

Although there is no cure for UC, present therapies aim for
inducing and maintaining clinical and endoscopic remission
and improving quality of life [4]. However, one-third of pa-
tients are either intolerant or non-responsive to treatment and in
up to 40% efficacy is lost during long-term follow-up [5].
Wider selection of therapies targeting different inflammatory
pathways has led to consecutive treatment trials. Despite of the
widespread use of these advanced therapies the impact on
chancing natural course of the disease has not been established
and the need for surgery in UC has remained unchanged [6-11].
The data of long-term disease evolution after first trial of bio-
logical therapy is lacking and investigated here.

2. Materials and Methods

2.1. Patients

All patients treated in Tampere University Hospital for UC
between January 2009 and January 2020 were identified from
the digital patient records. Patients at the age of 16 years or
over with biological treatment initiated for treatment of
moderate to severe UC were included. Patients were fol-
lowed-up from the date of initialization of the first biological
at least for the induction and until surgery, death, or the end of
observation period. Collected data included demographic
(gender, age, smoking, other diseases), clinical (UC extent
and duration of the disease), and treatment data (prior treat-
ments, need for thiopurines, need for other biologicals or
JAKs, cause for discontinuance of treatment and need for
colectomy within follow-up).

2.2. Assesments

The diagnosis of UC was made on basis of patient history,

clinical symptoms, endoscopic and histological features. The
Montreals classification was used to categorize the extent of
the disease [12]. The risk for comorbidity was assessed by
using the Charlson comorbidity index [13]. The dosing of
different treatments used in induction and maintenance ther-
apy followed generally accepted guidelines [14, 15]. Because
proactive drug monitoring was initiated in 2018 and was
mainly performed in non-responder’s drug levels were
measured in only subset of patients in this series.

Clinical response was defined as alleviation of symptoms
with no need for colectomy or further therapy enhancement
with other biologicals or JAKs. Duration of treatment was
determined as time from the reported date of initiation of first
trial until reported discontinuance, colectomy, or initiation
date of next treatment trial. The use of treatment was charac-
terized as a single trial despite of temporary interruptions.

2.3. Statistics

Continuous variables are expressed as median with range
and categorical variables are expressed as n with percentage
(%). Fisher exact test was used to compare categorical varia-
bles when assessing the need colectomy. A p-value of <.05
was considered statistically significant. All statistical analyses
were conducted using SPSS 28 (IMB Corp, Armonk, NY).

2.4. Ethical Considerations

Study was evaluated and approved by the regional review
board (R20543). Without contact with study subjects no in-
formed consent was required based on the Finnish regulations
for registry-based studies.

3. Results

A total of 192 patients were included and the median fol-
low-up was 3.8 years (range 0-11). Baseline characteristics
are shown in Table 1. Of all patients 81% were under 45 years
of age and 80% without significant comorbidity. Altogether
171 (89%) patients had prior usage of thiopurines with me-
dian duration of one year (range 0-17 years) from initiation of
thiopurines to exposure to first biological.

Table 1. Baseline characteristics of the 192 patients with ulcerative colitis treated with first biological. Data expressed as absolute and relative

frequencies and median (interquartile range).

Follow-up time (yr)
Male
Smoker/ex-smoker/never smoked

Age at the initiation of first biological (yr)

n/median % (range)
3.8 0-11

106 55
20/45/100 10/23/52
33 17-74
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Age distribution at initiation of first biological (yr)
<30

30-44

45-59

>60

Disease duration at initiation of first biological (yr)
Montreal score

El

E2

E3

First biological initiated before year 2015
Charlson Comorbidity Index

Concomitant medication

Corticosteroids

Thiopurines

Aminosalicylates

n/median % (range)
76 40
79 41
25 13
12 6

2 0-28
6 3

52 27
134 70
36 19

0 0-5
145 76
109 57
86 44

The long-term outcomes of patients is shown in Figure 1. A
total of 185 (96%) patients were treated with anti-TNF as
primary biological while seven were treated with VDZ.
Seventy-four (40%) of the anti-TNF users and four (57%) of
the VDZ users continued treatment with first biological with
no need for enhancement of treatment or colectomy.

A total of 70 (36%), 21 (11%), and 2 (1%) patients needed

one, two, and three subsequent therapy trials with biologicals
or JAKSs of which 34 (49%), 14 (67%), and 1 (50%) benefitted
from treatment, respectively (Figure 1). IFX was the most
commonly used and was initiated in 167 (59%) of all 285
trials in this series. At the end of follow-up 121 (63%) of all
patients continued using biologicals or JAKS.

Colectomy Anti-TNF Vedolizumab N Colectomy
N=36 N=185 N=7 N=2
L J [ ]  J v
Vedolizumab Anti-TNF Tofacitinib Tofacitinib
N=38 N=12 N=19 N=1
Colectomy | Colectomy ,| Colectomy
N=9 _ N=1 N=5
v L 4 y A 4 l
Tofacitinib Anti-TNF Vedolizumab Ustekinumab Vedolizumab
N=9 N=2 N=5 N=3 N=2
Colectomy ,| Colectomy Colectomy ‘ » Colectomy
N=1 N=1 N=1 N=1
v L J
Colectomy Ustekinumab Tofacitinib
N=1 N=1 N=1

Figure 1. Outcome of the 192 patients with ulcerative colitis treated with first trial of biological.
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Table 2. Clinical outcome of 192 patients with ulcerative colitis treated with biologicals or JAKs. Data expressed as absolute and relative

frequencies and median (interquartile range).

First trial continuing at the end of follow-up
Thiopurine used in combination
Treatment persistance (mo)

1st trial

Infliximab (n=163)

Adalimumab (n=11)

Golimumab (n=11)

Vedolizumab (n=7)

2nd trial

Infliximab (n=3)

Adalimumab (n=7)

Golimumab (n=2)

Vedolizumab (n=38)

Tofacitinic (n=20)

3rd trial

Infliximab (n=1)

Golimumab (n=1)

Vedolizumab (n=7)

Tofacitinic (n=9)

Ustekinumab (n=3)

4th trial

Tofacitinib (n=1)

Ustekinumab (n=1)

Age at colectomy (yr)

Time from diagnosis to surgery (yr)
Need for surgery from initiation of first biological within
6 months

12 months

Long-term follow-up

As shown in Table 2. there was no significant difference in
the duration of first biological. When comparing the 66 pa-
tients treated with IFX alone (median time 2.5 years [range
0-10]) and those 97 treated with the combination of IFX and
immunomodulator (median time 2.3 years [range 0-9]) there
were no significant difference in the duration of treatment.

Inadequate response was the most common reason for
discontinuation of treatment in 161 (56%) trials while in 28

n/median %/(min-max)
77 40
130 68

30 0-117
26 0-115
30 77
37 3-81
30 6-56
18 0-90
5 1-7
19 4-68
60 31-88
22 2-67
16 0-30
17 0-44
11

38

26 6-43
16 0-36
15 2-20
23 11-33
32

8

34 21-74
3 0-30
21 11

34 18

58 30

(10%) development of antibodies led to discontinuation. In
seven trials treatment was discontinued due to severe infec-
tions (6 anti-TNF and 1 VDZ). Other causes for discontinu-
ance where patients demand (5 anti-TNF, 1 TOFA), preg-
nancy (3), hepatotoxicity (2 anti-TNF), rash (1 anti-TNF, 1
VDZ), intolerance or discomfort (2 VDZ), cutaneous lupus (1
anti-TNF), pulmonary reaction (1 anti-TNF), diagnosed ma-
lignancy (1 VDZ), and economical reasons (1 anti-TNF). Two
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patients treated with anti-TNF had anaphylaxis as severe
adverse event (SAE).

In 13 patients achieving remission with first trial of an-
ti-TNF treatment was discontinued after pre-planned duration
median of 2 years (range 1-4 years). Six of those patients
continued treatment after relapse and for one treatment was
restarted twice after failing planned discontinuation for the
second time. Two of those patients whose had biological
re-started needed enhancement of treatment with other bio-
logical or JAKs within follow-up.

As shown in Table 2. 58 (30%) patients required surgery
within follow-up of whom one had colectomy due to colo-
rectal carcinoma (CRC) and one due to dysplasia. The median
time from initiation of first biological to colectomy was 1 year
(range 0-5 years), respectively. Twenty (34%) of the operated
patients had at least two treatment trials with different bio-

logicals or JAKs (Figure 1). There were five patients receiv-
ing IFX as rescue therapy for acute severe UC of whom three
had IFX after failing Cyclosporine. Altogether four of those
five patients had colectomy and one needed surgery after
failing subsequent treatment attempt with VDZ.

Predictive factors for colectomy are presented in Table 3.
Extent of the disease, smoking, age at initiation of treatment,
used biological, or number of different treatment trials did not
predict the need for surgery. Of those patients with first trial
initiated before the year 2015 42% needed colectomy when
compared to 28% in those treated 2015 or after (p=0.146). A
total of 35% of women had surgery when compared to 26% of
men (p=0.14). When analysing differences between gender
men were more likely to have 3 and 4" subsequent treatment
trials (14% and 2% vs 7% and 0% in women).

Table 3. Predictive factors for colectomy in 192 patients with ulcerative colitis treated with first trial of biological. Data expressed as absolute

and relative frequencies.

Gender

Male

Female

Age distribution at initiation of biologicals
< 30 years
30-44

45-59

>60

Montreal score
El

E2

E3

Smoking
non-smoking
smoker
Initiation year of 1st biological
Prior 2015
2015 or after
First biological
Infliximab
Adalimumab

Golimumab

Colectomy

n/N (%) p-value

0.14
28/106 (26)
30/86 (35)

0.617
22176 (29)
25/79 (32)
9/25 (36)
2/12 (17)

0514
3/6 (50)
15/52 (29)
40/134 (30)

0.068
38/145 (26)
7/20 (35)

0.146
15/36 (42)
43/156 (28)

0.912
51/163 (31)
2/11 (18)
3/11 (27)
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Vedolizumab

Number of treatment trials
one

two

three

four

Seven of the patients in this series had malignancies of
whom four were diagnosed prior to initiation of first biolog-
ical. Two with CRC and one with glioblastoma were treated
with anti-TNF for one to eight years prior to diagnosis of
cancer. There was one non-treatment related death reported in
this series.

4. Discussion

In this series 41% of patients achieved remission with the
first treatment trial of biological with no need for treatment
enhancement or colectomy. Half of the patients failing the
first biological benefitted of consecutive treatment trials.
Despite of the additional treatment attempts third of all pa-
tients required surgery within follow-up.

The published data of the impact of biologicals in the nat-
ural course of UC is still controversial. Some studies show
decreasing colectomy rates while several studies have re-
ported need for surgery remaining unchanged despite of the
wide use of anti-TNFs [6, 9, 11, 16]. American popula-
tion-based study reported decline in colectomy rates in UC
after wider use of these new therapies while recent study by
Atia et al. showed no substantial difference [7, 17]. So far it
seems uncertain whether wide repertoire of therapy options
succeed in improving outcomes not to mention the cost ef-
fectiveness of these treatments. However, the newcomer
upadacitinib has proven to be very effective in the treatment
of UC so far [18, 19]. Also, new options in treatment strate-
gies are evolving as shown by the PROFILE study in patients
with Crohn’s disease [20].

A subset of patients with treatment refractory UC would
most likely benefit from colectomy early on instead of subse-
quent medical therapy trials. However, in effort to avoid sur-
gery some patients are willing to tolerate prolonged symptoms
while waiting for response to various treatments. In our series
half of the patients benefitted of consecutive therapy trials after
failing first biological. Favourable result encourages to con-
tinue treatment with additional experiments. However, multiple
treatment attempts only postponed surgery in many possibly
increasing the risk for postoperative complications [21]. While

Colectomy

n/N (%) p-value

2/7 (29)
0.658
38/122 (31)
15/49 (31)
419 (21)
1/2 (50)

specific biomarkers are still lacking physician is challenging to
find the right therapy for optimized treatment.

In this series two thirds of all treatment trials were discon-
tinued due to lack of response or lose of efficacy. Almost half
of those patients who had pre-planned cessation of anti-TNF
after deep remission relapsed during follow-up. However, as
in prior studies re-treatment was effective in two thirds of
those patients [22]. When comparing treatment persistence,
we found no difference between therapies. In all trials IFX
was the most common used in 60% of the treatment trials.
Combination of IFX and thiopurines is recommended to op-
timize the treatment outcomes and durability of response [23].
In prior studies combining IFX with immunomodulator in-
creased the persistence of treatment while in this series no
such difference was seen [24].

In our series, patients with biologicals initiated at the age of
60 years or older had lower colectomy rates when compared
to younger age groups. Result is probably explained by patient
selection and small sample size. Contrary to prior studies,
women were more likely to need surgery when compared to
men [25, 26]. Result may be explained by difference in
treatment strategies while men were more likely to have sev-
eral subsequent treatment trials when compared to women. In
this study 42% of patients with biologicals initiated prior to
2015 had colectomy when compared to 28% of patients in-
troduced to biologicals 2015 or after. Difference was not
statistically significant and may be due to longer duration of
the disease or change in treatment practises. Clinical studies
with long-term surveillance are required to assess the impact
of these new therapies in the clinical outcome of UC.

Two patients had anaphylaxis as SAE. Severe infections,
hepatotoxicity, and pulmonary reaction were significant ad-
verse effects of which 90% were associated with the use of
anti-TNFs. The type and number of adverse events reported
were commonly associated with treatment and could be ex-
pected [27]. Three patients were diagnosed with malignancies
(one glioblastoma and two CRC) after treatment with an-
ti-TNF. IBD is known to increase the risk for CRC. However,
increased risk for glioblastoma related to anti-TNF has been
reported [28].
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This is a single tertiary centres experience of clinical outcome
of UC patients after first course of biological therapy. While
biologicals are widely used the real-world data of the long-term
clinical outcome of UC patients treated with biologicals and
JAKSs is still lacking. Existing guidelines are based on studies
evaluating response to individual medications. However, as the
selection of therapies expands patients will use several consecu-
tive treatment trials more often in the future. The limitations of
this study are due to the register-based nature and relying on
computerized data. In this study response was evaluated based
on need for enhancement of treatment or surgery while no bi-
omarkers, clinical or endoscopic evaluation were used. Every
fourth of all treatment trials were self-administered and treatment
adherence could not be assessed. The effects of dose optimiza-
tion could not be evaluated because only subset of patients had
routine drug level monitoring performed.

5. Conclusion

In conclusion, less than half of the UC patients benefitted of
the first trial of biological. However, substantial portion
needed consecutive trials with biologicals or JAKs within
follow-up. Despite of the wider range of therapeutic mole-
cules colectomy rate remained high and consecutive trials of
different therapies merely postponed surgery in many. Edu-
cating patients of the possibility for surgery when initiating
biologicals is advised.

Abbreviations

ucC Ulcerative Colitis

IBD Inflammatory Bowel Disease
IFX Infliximab

mAb Monoclonal Antibody

TNFo Tumour Necrosis Factor Alpha
anti-TNF  Tumour Necrosis Factor Alpha Inhibitor
JAKSs Janus Kinase Inhibitors

VvDZ Vedolizumab

IL Interleukin

TOFA Tofacitinib

SAE Severe Adverse Event

CRC Colorectal Carcinoma
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