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REVIEW

Dose escalation and switching of biologics in ulcerative colitis: a systematic
literature review in real-world evidence

Nathalie C. Gemayela , Eugenio Rizzellob, Petar Atanasova, Daniel Wirthc and Andras Borsid

aHealth Economics & Market Access (HEMA), Amaris Consulting Ltd, Barcelona, Spain; bHealth Economics & Market Access (HEMA), Amaris
Consulting Ltd, London, UK; cMarket Access, Janssen-Cilag GmbH, Neuss, Germany; dMarket Access, Janssen EMEA, High Wycombe, UK

ABSTRACT
Background: Biologics used to treat ulcerative colitis (UC) may lose their effect over time, requiring
patients to undergo dose escalation or treatment switching, and systematic literature reviews of real-
world evidence on these topics are lacking.
Aim: To summarize the occurrence and outcomes of dose escalation and treatment switching in UC
patients in real-world evidence.
Methods: Studies were searched through MEDLINE, MEDLINE IN PROCESS, Embase and Cochrane
(2006–2017) as well as proceedings from three major scientific meetings.
Results: In total, 41 studies were included in the review among which 35 covered dose escalation and
12 covered treatment switching of biologics. Tumor necrosis factor antagonist (anti-TNF) escalation for
all patients included at induction ranged from 5% (6months) to 50% (median 0.67 years) and 15.2% to
70.8% (8weeks) for anti-TNF induction responders. Mean/median time to dose escalation on anti-TNF
ranged from 1.84 to 11months. The most common switching pattern, infliximab ! adalimumab,
occurred in 3.8% (median 5.6 years) to 25.5% (mean 3.3 years) of patients.
Conclusions: Dose escalation and treatment switching of biologics may be considered as indicators of
suboptimal therapy suggesting a lack of long-term remission and response under current therapies.
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Introduction

Biologic therapies have significantly improved the manage-
ment of patients affected by ulcerative colitis (UC), a chronic
disease characterized by a diffuse inflammation of the rectal
and colonic mucosa and delineated by periods of remissions
and relapses. Due to the nature of the disease, patients are
required to switch treatments, undergo dose escalation or
ultimately undergo surgery which occurs at a rate of
3%–17% in adults1.

The use of biologics such as tumor necrosis factor antago-
nists (anti-TNFs) or anti-integrins is recommended in moder-
ate to severe UC patients who do not respond to
conventional treatments including immunosuppressants by
the European Crohn’s and Colitis Organisation (ECCO) and
the American Gastroenterological Association2–4.

As a considerable proportion of patients do not respond
to induction therapy (primary failure) or will lose response
over time (secondary failure)5, the third European consensus
on the diagnosis and management of UC suggests maintain-
ing a patient in remission via either a dose escalation of
oral/rectal aminosalicylates, or an addition of thiopurine or
biologic treatment (anti-TNF or vedolizumab) (ECCO state-
ment 12D)3.

It is estimated that 5–50% of ulcerative colitis (UC)
patients require dose escalation during the course of their
treatment according to NICE and the UK Inflammatory Bowel
Disease Audit6–8. A multinational chart review in Europe and
Canada reported that 29.7% of anti-TNF initiators and 17.1%
of anti-TNF switchers affected with UC required dose escal-
ation9, which underlines the loss of response in UC patients
under induction or maintenance or intolerance to treatment.
Treatment switching occurs in around a third of inflamma-
tory bowel disease patients receiving anti-TNF who do not
respond to therapy (primary failure) and a large portion of
these patients will lose response (secondary failure) or be
intolerant to the therapy, which is why research is needed to
understand the extent to which it occurs and what the true
effectiveness of biologics is in clinical practice10.

Dose escalation is usually studied in clinical trials assess-
ing the efficacy of biologics (ULTRA1, ULTRA2 and Suzuki
et al. for adalimumab11; PURSUIT-SC and PURSUIT-
Maintenance for golimumab; and ACT1, ACT2, Probert
et al.13 and UC-SUCCESS for infliximab10; all clinical study
results were accessed via Clinicaltrials.gov), which may not
be reflective of the true efficacy in routine clinical practice11.
Therefore, the aim of this systematic literature review is to
assess the evidence on dose escalation and treatment
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switching in UC patients that occur in “real life” practice in
primary and secondary non-responders or intolerant patients
to have a better understanding of the real world patients
live in12–14.

The objectives of our research were the following:

1. Primary objective: to investigate the rates and outcomes
of dose escalation and treatment switching in UC adult
patients under biologic therapy in real life/clin-
ical practice

2. Secondary objectives (related to dose escalation):
� To quantify rates of response and remission, time to

loss of response, rates of treatment de-escalation and
adverse events after dose escalation

� To identify the dosing regimens under dose escal-
ation and time to dose escalation

� To assess potential predictors that have been identi-
fied to play a role in dose escalation

3. Secondary objectives (related to treatment switching): to
quantify the rates of response and remission and
adverse events after treatment switching.

Methods

Dose escalation and treatment switching definitions

Dose escalation consists of a decrease in the interval between
doses and/or an increase in the maintenance dose15.

Treatment switching consists of switching from one ther-
apy to a therapy of the same drug class or different drug
class in order to treat a specific condition.

De-escalation is defined as an increase in the interval of admin-
istration or a decrease in the dosage strength of any treatment.

Literature search

The protocol for this review was not registered. The first phase
of the literature search was conducted to establish the criteria
to select relevant articles, including eligible study designs,
patients, interventions and acceptable outcomes. Once the cri-
teria were established and approved (see Study selection), a
search strategy was developed to collect data on dose escal-
ation and treatment switching in adult UC patients.

A systematic literature review was conducted on 22 May
2017 via Embase, MEDLINE (through Embase) and on 7 June
2017 via the Cochrane Library. The databases were searched for
all studies reporting outcomes on dose escalation in daily clin-
ical practice, time to dose escalation, clinical response/remission
after dose escalation and predictors of dose escalation using the
medical subject headings “ulcerative colitis”/exp OR “ulcerative
colitis” OR “inflammatory bowel disease”/exp OR “inflammatory
bowel disease” OR “ibd”. Geographical limitations were not set.

A hand search was additionally performed in order to
identify all studies of interest published by important
European clinical societies, such as United European
Gastroenterology Week (UEGW), European Crohn’s and Colitis
Organization (ECCO) and Digestive Disease Week (DDW). All
studies obtained were then cross referenced.

The searches were restricted to capture literature pub-
lished within the time frame of January 2006 until May and
June 2017 to mark the uptake of anti-TNFs in the treatment
regimen of ulcerative colitis (approval of infliximab in ulcera-
tive colitis granted in September 2005 by the FDA and EMA
in 2009).

Two authors independently examined titles and abstracts.
All discrepancies were solved by discussion. If no agreement
was found, a third reviewer was involved in the discussion.

Study selection

For inclusion into the review, studies needed to fulfill the fol-
lowing criteria: (i) adult patients with a diagnosis of an active
moderate to severe UC who were treated with (ii) biologic
therapies including adalimumab, golimumab, infliximab and
vedolizumab and enrolled in (iii) observational or real-world
evidence studies.

i. Population: adult patients with ulcerative colitis,
treated with biologic therapy who required a de-/escal-
ation or required a switch in therapy.

ii. Interventions: adalimumab, golimumab, infliximab and
vedolizumab in all available doses included in observa-
tional studies as a monotherapy or in combination with
background therapy such as purine antimetabolites and
in all possible administration routes.

iii. Study type: prospective and retrospective observational
studies, cohort and database studies as well as case
studies were included. Systematic literature reviews that
included these types of studies were also included for
cross-referencing.
Randomized controlled trials and clinical trials were
excluded. Publications that were not written in English
were also excluded.

iv. Outcomes: Rate of patients undergoing dose escalation
or switching; time to dose escalation or switching; time
spent on escalated dose or therapy to which patients
were switched to; average dose to which patients were
escalated to or therapy to which patients were switched
to; rates of dose de-escalation after initial dose escal-
ation; clinical outcomes of patients who underwent
dose escalation or treatment switching; rate of adverse
events as a result of dose escalation and switching; pre-
dictors of dose escalation.

Articles were excluded if they were based on a different
intervention (i.e. surgery, pharmacotherapy other than bio-
logics), different endpoint (i.e. clinical analysis, budget impact
analysis, cost assessments), or a different indication (Crohn’s
disease, psoriasis, psoriatic arthritis, etc.).

The selected articles that met the inclusion criteria in
accordance with the Population, Intervention, Comparison,
Outcome, Study type (PICOS) scheme, were included in this
review. The records were selected in accordance with the
Preferred Reporting Items for Systematic Reviews and Meta-
Analyses (PRISMA) statement and can be seen in Figure 1.
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Data extraction and analysis

Data from eligible studies were collected. Data extraction
was carried out by three researchers and quality control has
been done for at least 20% of extracted data, as defined in
the study protocol.

Results were then tabulated and analyzed using descrip-
tive statistics. All of the fields regarding the outcomes of
interest (see PICOS in Study selection) were extracted
if reported.

Statistical analysis

Descriptive statistics were reported for the study outcomes
for all patients and for each of the dosing cohorts.
Univariate, bivariate and multivariate analyses were not con-
ducted to assess the association of baseline characteristics
with cohorts or patient characteristics with dose escalation.

Results

Literature search results

After having applied a search strategy for dose escalation
and treatment switching as described, 41 studies were

identified amongst which 20 articles and 21 abstracts were
identified, as shown in Figure 1. Regarding the geographical
scope of these studies, 24 originated from Europe, 7 from
the USA, 2 from Canada, 3 from Japan, 1 from Israel and 4
that did not report a specific country. Data largely emanated
from retrospective data (80%) compared to prospective stud-
ies (20%), as shown in Table 1.

The time of patient follow-up across studies varied
between 0.46 years and a median of 5.16 years across studies.
Dose escalation and treatment switching were covered by
respectively 35 and 12 studies.

Amongst the outcomes of interest in dose escalation,
descriptive statistics were reported in all studies; however,
effectiveness outcomes after dose escalation and/or treat-
ment switching were reported only in respectively 11 and 2
studies. Predictors of dose escalation were only reported in
3 studies.

Dose escalation

Dose escalation in daily clinical practice
Dose escalation of moderate to severe UC patients was
reported in 35 out of 41 studies identified through the pre-
defined PICOS scheme and was reported for anti-TNF, IFX,

Figure 1. PRISMA chart for the review on dose escalation and treatment switching in UC.
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adalimumab (ADA), golimumab (GOL) and vedolizumab
(VDZ) for different types of patient populations (all patients
included at induction, induction responders only, primary or
secondary non-responders).

The rate of escalation in all anti-TNF patients included at
induction ranged from 5% in 380 patients at 6months48 to
50% in 54 patients at a median of 0.67 years30, while escal-
ation in anti-TNF induction responders ranged from 15.2% in
257 patients26 to 70.8% in 24 patients at 8weeks55. Patel
et al. conducted a study in the USA on 1669 anti-TNF naïve
UC patients and reported an increased rate of dose escal-
ation over time, 16% at 6months, 28% at 12months, 40% at
24months and 44% at 36months44.

The rate of dose escalation of IFX in all anti-TNF naive
patients included at induction was reported in seven studies
and ranged from 6% in 434 patients at 6months48 to 48.1%
in 54 patients at a median of 4months23.

For induction responders of IFX, dose escalation was
reported in seven studies and ranged from 15.2% in 257
patients26 (time to dose escalation was not reported by
Cappello et al.26) to 70.8% in 24 patients at 8weeks55. For
IFX patients in mucosal healing at maintenance and in
response or remission at induction, dose escalation occurred
in respectively 15% of 40 patients within the second year21

and 36.8% of 144 at 9months33.
Dose escalation of IFX occurred at baseline in 157 patients

with primary or secondary loss of response at a median of
6months31 and in 79 patients with a secondary loss of
response at a median of 9.2months52.

Dose escalation of ADA was reported in 14 studies for
either anti-TNF naïve and/or anti-TNF experienced patients.

Dose escalation of ADA in anti-TNF naïve patients
included at induction was reported in four studies and
ranged from 5% in 380 patients at 6months48 to 45.9% in
37 patients at a median of 5months23. Whereas, dose escal-
ation of induction responders of anti-TNF naïve patients
under ADA was reported in three studies and occurred in
17.6% of 68 patients at a median of 6months53 and 46.6% in
58 patients at 2.75 years35.

Dose escalation of ADA among anti-TNF experienced
patients who responded to induction occurred in 55.2% of
116 patients at a median of 5months53.

Dose escalation of ADA in both anti-TNF naïve and anti-
TNF experienced patients included at induction was reported
in five studies and ranged from 25% in 52 patients at
12months37 to 50% in 54 patients at a median of
0.67 years30. ADA escalation of induction responders in both
anti-TNF naïve and anti-TNF experienced occurred in 43.5%
of 191 patients at a median of 4.57months24.

For induction responders of ADA who were either anti-
TNF naïve or anti-TNF experienced, dose escalation occurred
for 43.5% of 191 patients at a median time of 4.57months.

Dose escalation under GOL for everyone included at
induction occurred in 22% of 142 patients at a median of
5months50 and in 3.6% of 136 induction responders
after 3 years25.

Dose escalation under VDZ after failure (defined as inad-
equate response to the drug) of anti-TNF occurred in 20% of

15 patients (time to dose escalation was not reported by
Ladd et al.40) in response or remission at maintenance40 and
in 47.1% of 121 induction responders at 1 year18. Dose escal-
ation under VDZ increased over time in 121 induction res-
ponders as such: 9.9%, 29.8%, 43% and 47.1% at respectively
1.4months, 3.2months, 5months and 1 year18.

The dose escalation regimen was only reported in 14
studies out of which seven were appointed to a dose escal-
ation under IFX, five to a dose escalation under ADA, one to
a dose escalation under GOL and two to a dose escalation
under VDZ.

IFX initial and escalated regimen was commonly reported
as 5mg/kg q8w and 10mg/kg q8w or 5mg/kg q4–6w
respectively in seven studies28,30,33,34,45,52,55. The most fre-
quent initial and escalated regimen for ADA was 40mg or
80mg q2w and 40mg q1w respectively16,20,29,36,37. Only one
study reported the initial and escalated regimen of GOL
which was 50 or 100mg q4wk and 100 or 200mg q4wk
respectively50. VDZ initial and escalated regimen in two stud-
ies was 300mq q8w and 300mq q4w respectively18,40.

Detailed information concerning the rate of dose escal-
ation, sample size and regimen for each study are shown in
Table 2.

Response and remission after dose escalation
Results reporting clinical response and clinical remission after
dose escalation found for ADA, GOL, IFX and VDZ are shown
in Figures 2 and 3. In a study in which less than 30 anti-TNF
naïve patients underwent IFX dose escalation, clinical
response was achieved in 92.30% of 26 patients at week 628

and 86.70% of 15 patients at week 828. In two studies in
which more than 70 anti-TNF naïve patients underwent IFX
dose escalation, clinical response was achieved in 55% of
157 patients at week 831, 68.40% of 79 patients at week 1252

and 43% of 157 patients at week 2431 (Figure 2).
In two studies in which less than 30 patients dose esca-

lated, clinical remission was achieved in 34.6% of 26 patients
at week 628 and 77% of 26 patients at week 5228 after a
shortened dose interval. After a doubled dose IFX, clinical
remission was achieved in 66.70% of 15 patients at week 828

and in 19% of 27 patients45 and 53% of 15 patients at week
5228. In two studies in which more than 70 patients dose
escalated, clinical remission was achieved in 18% of 157
patients at week 8 after a doubled dose of IFX31, in 51.90%
of 79 patients at week 1252, and in 24% of 157 patients at
week 52 after a doubled dose of IFX31 (Figure 3).

Taxonera et al.53 is the only publication reporting the
achieved clinical response and remission after dose escal-
ation for ADA. Clinical response after ADA escalation at week
8 was achieved in 58.30% of 12 anti-TNF naïve patients com-
pared to 40.6% of 64 anti-TNF experienced patients. Clinical
remission at week 8 after ADA dose escalation was achieved
by 26.30% of 12 anti-TNF patients compared to 16.66% of 64
the anti-TNF experienced patients.

Time to dose escalation
Mean/median time to dose escalation was reported in 13 out
of 41 publications for IFX and ADA, and respectively ranged
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from 4months23 to 11months45 and from 1.84months16 to
6months53 as shown in Table 2. Time to dose escalation for
patients treated with GOL was reported by Taxonera et al.50

as a median of 5months.
Time to dose escalation for VDZ was not provided.

Time to loss of response after dose escalation
Taxonera et al.52,53 are the only two publications that define
the percentage of patients that lose response after
dose escalation.

Median time to loss of response after dose escalation was
assessed for IFX and ADA at 15 (IQR 8–26)52 and 17 (IQR
9–43)53 months, respectively. Taxonera et al. reported that
among IFX and ADA dose escalators, 33% of IFX patients
experienced loss of response at 1.25 years and 23.37% of
ADA dose escalators experienced loss of response
at 1.91 years.

Treatment de-escalation
Although de-escalation is not referred to as being effective
in treating patients in order to achieve or maintain clinical
response and remission, it was reported in eight out of 35
dose escalation studies.

Four studies reported the proportion of dose de-
escalation under IFX treated patients28,31,33,52, which ranged
from 15% of 79 dose escalated patients at a median time to
dose de-escalation of 6months52 to 51% of 41 dose esca-
lated patients at a mean time to dose de-escalation of
13.6months28. In the totality of cases, patients were de-
escalated to a regimen of 5mg/kg every 8weeks.

Dose de-escalation under ADA was reported by four stud-
ies. In anti-TNF naïve patients only, median time to dose de-
escalation was 162 days in 191 dose escalated patients47. In
anti-TNF naïve and experienced patients combined, median
time to dose de-escalation was between 21 days in 83 dose
escalated patients24 and 5months in 31 dose esca-
lated patients20.

Adverse events after dose escalation
Adverse events after dose escalation are not extensively
monitored and only five studies reported adverse events
data following an anti-TNF dose escalation.

Iborra et al. reported adverse events in 6.5% of 93
patients who dose escalated under ADA38, whilst four studies
reported adverse events which ranged from 8% to 14.30% of
respectively 157 and 53 patients who dose escalated under
IFX31,34,51,52.

Detailed information on the type of adverse event after
dose escalation was only reported in one study by
Dumitrescu et al.31. The highest rate of adverse event was
attributed to acute or delayed infusion reactions which
affected 6% of IFX dose escalated patients.

Predictors of dose escalation
Predictors of dose escalation are not well documented and
were only reported in three papers out of 35 studies onTa
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dose escalation (Fern�andez-Salazar et al.33, Oussalah et al.43,
Taxonera et al.51).

Three factors were found to significantly predict and
enhance the likeliness of a dose escalation: initiating IFX in
acute severe colitis patients (HR ¼ 2.75, p¼ .01)43, having
ulcerative colitis compared with Crohn’s disease (HR ¼ 2.73,
p¼ .007)51 and using immunomodulator therapy before a
treatment with IFX (HR ¼ 3.999, p¼ .008)33.

None of the studies identified above reported disease dur-
ation and metabolic concentrations (i.e. iron binding cap-
acity) as predictors of dose escalation.

Treatment switching

Treatment switching in daily clinical practice
Switching patterns ranged between 1% in 380 patients at
6months48 to 26% in 538 patients at 2 years39 in six studies
comprising more than 200 patients (Table 3).

The switching pattern IFX ! ADA17,19,23,29,49 was reported
in five studies and ranged between 3.8% at a median time
of 5.16 years to 25.5% at a mean of 3.3 years in respectively
26 and 98 patients (Table 3).

Another study by Baki et al.23 with a median follow-up
period of 2.5 years reported a switch from ADA ! IFX in
6.94% of 72 UC patients, indicating its very low use in treat-
ment of UC in contrast to the switching scheme
reported above.

Six switching patterns in UC were tied to a switch from or
to an anti-TNF in seven studies: 1 anti-TNF ! ADA56, 1 anti-
TNF ! IFX56, 3 IFX ! anti-TNF35,42,48, 2 ADA ! anti-TNF35,48,
2 anti-TNF! anti-TNF39,44 and 1 anti-TNF! anti-TNF or
VDZ54. As these switching patterns were reported in studies
comprising different sample sizes and time of assessments or
switching, no sub-analysis could be performed.

Two studies by Patel et al.44 and Sandborn et al.48

reported the proportion of switching over time. In a sample
size of 1699 patients, switching from an anti-TNF! anti-TNF

Figure 2. Percentage of patients with clinical response after dose escalation. Taxonera 2017 (ADA)53, Taxonera 2017 (GOL)50 , Cesarini 2014 (IFX)28, Dumitrescu
2015 (IFX)31, Taxonera 2015 (IFX)52, Ladd 2016 (VDZ)40.

Figure 3. Percentage of patients in clinical remission after dose escalation. Taxonera 2017 (ADA)53, Cesarini 2014 (IFX)28, Dumitrescu 2015 (IFX)31, Taxonera 2015
(IFX)52, Rostholder 2012 (IFX)45, Yamada 2014 (IFX)55.
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or VDZ occurred in 6% of UC patients at 6months and 11%
of UC patients at 36months44. Switching from ADA ! anti-
TNF occurred in 1% of UC patients at 6months, to 4% of
patients at 12months and 4% of patients at 18months.
Switching from IFX!anti-TNF occurred in 1.5% of patients at
6months, to 2% patients at 12months and 3% patients
at 18months48.

Data on the time from loss of response after switching
was not reported, as well as the time spent on therapy
before switching.

The cause of switching was not reported or specified in
the majority of the studies; however, three studies reported
a switching due to loss of response23,47,49, and two studies
reported a switching due to adverse events with IFX23,29

or ADA23.

Response and remission after treatment switching
Clinical response and remission achieved after switching
were reported in respectively one study by Christensen
et al.29 and two studies Christensen et al.29 and Yoshimura
et al.56, indicating weak evidence on this topic.

Following a whole sample size switch of 33 patients from
IFX ! ADA in Christensen et al.29 during a median of
0.62 years, the proportion of patients in clinical response
remarkably decreased from 45% at 12weeks to 24% after
1 year, showing a consecutive loss of response to ADA
(Figure 4).

Yoshimura et al.56 found that the long term response at
week 52 after switching was significantly lower in the ADA
sub-group with prior exposure to anti-TNF compared with
the IFX group (24% vs. 64%) (Figure 4).

Rates of patients in clinical remission a year after switch-
ing were reported in two studies29,56. Yoshimura et al.
reported that 85.7% of 44 patients who switched from anti-
TNF to IFX and 37.5% (9/14) of 14 patients who switched
from anti-TNF to ADA had maintained remission56.
Christensen et al. reported that 18% of 33 patients who
switched from IFX to ADA were in clinical remission29.

Adverse events after treatment switching
Only one study by Christensen et al. with a median follow-
up duration of 0.62 years reported the occurrence of adverse

Table 3. Treatment switching in daily clinical practice.

Authors, year Sample (N) Treatment sequence Treatment switching (%) Time at switch (y)

Alzafiri et al. 201117 26 IFX ! ADA 3.8% Median 5.16 y
Angelison et al. 201419 98 IFX ! ADA 25.5% Mean 3.3 y
Baki et al. 201523 72 IFX ! ADA 21% Median 2.25 y
Baki et al. 201523 21 ADA ! IFX 7% Median 2.25 y
Christensen et al. 201529 33 IFX ! ADA 100% At baseline
Hatoum et al. 201435 280 IFX ! anti-TNF 15% Mean 2.75 y
Hatoum et al. 201435 58 ADA ! anti-TNF 7% Mean 2.75 y
Lindsay et al. 201639 538 anti-TNF ! anti-TNF 26% 2 y
Null et al. 201742 245 IFX ! anti-TNF 4.5% 1 y
Patel et al. 201744 1699 anti-TNF ! anti-TNF 2% 0.5 y

6% 1 y
10% 2 y
11% 3 y

Sandborn et al. 201548 424 IFX ! anti-TNF 3.3%, 58.2%, 100% 0.5 y, 1 y, 1.5 y
Sandborn et al. 201548 380 ADA ! anti-TNF 3.6% 0.5 y

63% 1 y
100% 1.5 y

Takada et al. 201649 72 IFX ! ADA 8.3% 0.17 y
Weil et al. 201654 204 anti-TNF ! anti-TNF or VDZ 14% 1 y
Yoshimura et al. 201656 35 anti-TNF ! ADA 40% 1 y
Yoshimura et al. 201656 76 anti-TNF ! IFX 16% 1 y

Abbreviations. Anti-TNF, Tumor necrosis factor antagonist; n, Sample size; y, Year, ADA, Adlimumab; IFX, Infliximab; VDZ, Vedolizumab.

Figure 4. Percentage of patients with clinical response after switching Christensen 201529, Yoshimura 201656.
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events following switching. Two patients amongst 33
patients who switched from IFX ! ADA experienced an aller-
gic reaction to ADA after a year29.

Discussion

The objective of this systematic literature review is to under-
stand the evidence on dose escalation in a real-world setting
and its impact on patients’ outcomes. However, as the over-
all incidence of UC is reported as 1.2–20.3 cases per 100,000
persons per year, real-world evidence literature on dose
escalation and treatment switching in ulcerative colitis is
scarce, with a total number of articles amounting to respect-
ively 34 and 12.

The average rate of dose escalation within 1 year across
anti-TNF and anti-integrin therapy, irrespective of disease
duration, sample size and follow-up study duration, is
equivalent to 36%. This finding is consistent with a recent
systematic literature review on dose escalation in Crohn’s dis-
ease by Einarson et al.15 which reported that approximately
30% of patients required dose escalation during the first year
of treatment.

Similarly, time to dose escalation of IFX in UC patients
was approximately 7.6months, which is consistent with the
time to dose escalation of IFX patients in Crohn’s disease
according to the findings of Einarson et al. There is very lim-
ited evidence on time to loss of response after dose escal-
ation in UC patients, which was only reported by two
studies52,53 and indicates the failure (defined as complete
loss of response, as judged by the treating physician) of ADA
and IFX at 17 and 15months respectively.

Solid comparison on the superiority of IFX, VDZ or ADA
on clinical response and remission in a real-world setting is
not possible, as the heterogeneity in sample size, patient
population and time points at which clinical response and
remission were reported differ and the number of publica-
tions that report these outcomes is low. The long-term out-
come of dose escalation is not widely understood and needs
to be further investigated.

Adverse events after dose escalation are poorly moni-
tored, but anti-TNFs are not without risk, the rate of adverse
events ranged between 6% and 14.3% in an average sample
size comprising more than 50 patients. This is consistent
with the literature as a recent multinational chart review
reported that, in general terms, one in five UC patients expe-
rienced adverse events with their anti-TNF treatment9.

Although anti-TNF failure has been identified as a pre-
dictor of dose escalation in patients treated with a second
biologic, solid evidence on predictors of dose escalation in
ulcerative colitis patients is lacking. Taxonera et al. have
shown that anti-TNF failure in UC is a predictor of dose
escalation and colectomy. Anti-TNF-naïve patients had signifi-
cantly lower adjusted rates of ADA dose escalation and need
for colectomy compared to anti-TNF failure patients (HR
0.26; p< .004)53.

There are several potential limitations that arise from our
review, therefore this review should be considered as a quali-
tative synthesis of the findings.

The variety of the patient selection across the 41 studies
selected (e.g. induction responders versus secondary loss of
response patients) as well as the lack of information on base-
line characteristics stratified by population subgroup (only
provided in four studies) and disease activity index (only
reported in 12 studies) prevents the conducting of a robust
and conclusive statistical analysis. Moreover, there is a lack of
a harmonized definition on clinical remission in ulcerative
colitis patients, with definitions varying across 10 studies.
According to the ECCO, there is no fully validated definition
of disease activity and clinical remission in ulcerative colitis,
but a consensus on defining remission according to a stool
frequency of �3/day with no bleeding and no mucosal
lesions at endoscopy58.

The variety of patient follow-up time, sample size and
time of assessment makes it also difficult to compare and
interpret the proportion of dose escalation and treatment
switching across different therapies and lines of treatments
as well as to make any correlations between the use of prior
anti-TNF medication and the time to dose escalation or treat-
ment switching.

Data reporting, particularly in abstracts, was often incom-
plete and therefore patient characteristics, time to escalation
and treatment switching outcomes were very
scarcely documented.

Dose escalation in ulcerative colitis patients is usually
reflective of the clinical unmet need of available treatments;
however, data are still insufficient to understand the out-
comes of dose escalation. Our findings strongly suggest a
lack of long term remission and response with current bio-
logic therapies in ulcerative colitis and the need for new and
more effective products for patients, as the occurrence of
switching and dose escalation particularly may be considered
indicators of suboptimal therapy44.

Discrepancy in the findings and lack of data reported on
biologics used before or after switching may reflect an
absence of good standardized clinical practice regarding bio-
logic switching.

Conclusion

A sample of around 29,000 ulcerative colitis patients across
41 publications have been included in the real-world data
analysis on the proportion of and outcomes of dose escal-
ation, as well as treatment switching, of biologics.

Studies indicate that a significant number of ulcerative
colitis patients dose escalate and switch treatments, with the
most recurring switching pattern being from IFX ! ADA
reflecting current clinical practice.

Additional studies are needed to understand the time to
which patients dose escalate or switch treatments, as well as
the clinical outcomes resulting from dose escalation and
treatment switching. These outcomes could ideally be used
as a proxy indicator to measure the effectiveness of dose
escalation and treatment switching in each biologic if strong
evidence existed on the matter.

A greater amount of research would also be required in
order to understand the gradient for escalation rates
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according to the different lines of treatment, as well as the
occurrence of treatment switching, which would help in
managing patients who lose response to biologic therapies.
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