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Abstract

Background: Tumor necrosis factor (TNF) inhibitors have improved treatment of ulcerative
colitis (UC), but loss of response remains a frequent problem. The anti-TNF agent,
golimumab, was approved in Switzerland for the treatment of UC in 2014. This study aims to
summarize the experience of golimumab in a real-world setting in Switzerland.

Methods: We analyzed real-world data from 1769 UC patients from the Swiss Inflammatory
Bowel Disease Cohort (SIBDC) study and performed a chart review of golimumab-treated
patients. We extracted the partial Mayo score at t, (baseline], t; (2-16 weeks]), t, (17-35 weeks),
and t, (36-89 weeks). The primary endpoint was clinical response at t,, defined as marked
improvement in partial Mayo score and objective parameters. Clinical remission was defined
as resolution of symptoms and normalization of objective parameters.

Results: Our chart review included 103 UC patients with golimumab treatment (5.8% of all SIBDC
UC patients); only 16 (15.5%) were anti-TNF naive. Sixty-three patients remained on golimumab
(61.2%) after 180 days, 51 (44.7%) after 365 days, and 34 (33%) after 630 days after the start of
treatment. Upon golimumab treatment, the partial Mayo score decreased from 4 [interquartile
range (IQR): 2-6] at t; to 2 (IQR: 0-4) at t;, 1 (IQR: 0-3.5) at t,, and 1 (IQR: 0-3] at t; (p < 0.001 for
all comparisons with ty). The primary endpoint, clinical response at t;, could be evaluated in 52
patients and was met in 15 individuals (28.8%]. Clinical remission at t, was observed in 8 out of 52
patients (15.4%). Golimumab was generally well tolerated, one patient developed meningitis. The
most frequent reasons to stop treatment were primary and secondary non-response.
Conclusion: Golimumab was used in 5.8% of Swiss UC patients, mainly in biologic-experienced
individuals. Golimumab treatment was associated with a sustained reduction of symptoms and
clinical response in approximately 30% of patients.
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Introduction

Anti-tumor necrosis factor (TNF) therapies are a
cornerstone for the treatment of inflammatory
bowel diseases (IBD) including ulcerative colitis
(UC) with moderate to severe disease activity.!
TNF inhibitors have been associated with clinical
improvement, healing of mucosal lesions, and

reduction in hospitalization and surgery rates in
UC.+% However, a significant fraction of patients
fail to respond to anti-TNF therapies (primary
non-response rates of up to 46% in clinical trials
and 10-20% in clinical series) or will experience
secondary loss of response (23-46% at 12 months
after anti-TNF initiation).# Thus, either new
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treatment options or more information/ algorithms
relating to the optimal use of available drugs are
needed.”® After failure or loss of effectiveness of
one TNF inhibitor, switching to another TNF
inhibitor can be effective.!?

In Switzerland, three anti-TNF therapies are avail-
able for UC: infliximab, adalimumab, and goli-
mumab.!! Golimumab was introduced for the
treatment of moderate to severe UC after success
of pivotal studies in February 2014.1%13 In the
induction phase of the PURSUIT trial, golimumab
improved rates for clinical remission and mucosal
healing, and health-related quality of life at week 6
in anti-TNF naive patients with moderate to severe
UC.13 In the maintenance phase, approximately
50% of patients in the golimumab group main-
tained clinical response through week 54 com-
pared with 31% in the golimumab withdrawal
group (placebo).!? Furthermore, in the prospec-
tive, single-arm Go-Colitis study in anti-TNF
naive patients, 68.8% of patients had a clinical
response and 38.5% of patients achieved clinical
remission following treatment with golimumab.!4

Real-world data remain important to assess per-
formance of a drug under non-ideal conditions in
clinical practice, when treatment cannot be lim-
ited to patients fulfilling narrow inclusion crite-
ria,!> with only about one in four real-life UC
patients qualifying for participation in rand-
omized controlled trials.!® Some real-world data
and post-marketing studies for golimumab in UC
are available,!%17-26 these generally confirmed
effectiveness and safety of golimumab treatment.
In some of these studies, clinical response and
remission,!8:2223:25 and persistence rates,!” were
higher in anti-TNF naive patients compared with
non-naive patients. However, as clinical condi-
tions can change over time and/ or from country
to country, it is important to continuously explore
how golimumab is applied in clinical practice.

The current study aims to summarize the real-life
experience with golimumab in patients with UC
from the Swiss Inflammatory Bowel Disease
Cohort (SIBDC) study.

Patients and methods
SIBDC study design and characteristics

We wused prospectively obtained data from
the patients’ baseline and annual follow-up

questionnaires and physicians’ medical records
from patients included in the SIBDC from 2006
to 2019.27:28 SIBDC is a nation-wide cohort study
enrolling IBD patients in Switzerland since 2006
and is supported by the Swiss National Science
Foundation. Data are collected in secondary and
tertiary referral centers, as well as private prac-
tices. The SIBDC has been approved by the
respective ethics committees in Switzerland (EK-
1316, BASEC 2018-02068). All participants pro-
vided written informed consent.

Golimumab-related data from SIBDC
All analyses were restricted to patients with UC

or IBD unclassified. The following data were
retrieved from the SIBDC database:

e General patient characteristics: age at diag-
nosis, disease duration until golimumab
treatment, and gender.

e IBD characteristics: maximal extent of dis-
ease (proctitis, left-sided colitis, pancolitis);
disease activity, assessed by the modified
Truelove and Witts activity index (MTWAI),
extraintestinal manifestations (EIM;
peripheral arthritis, uveitis/iritis, pyoderma
gangrenosum, erythema nodosum, aph-
thous oral ulcers, stomatitis, ankylosing
spondylitis, primary sclerosing cholangitis),
intestinal surgery or surgery for fistulae and
abscesses, and complications (defined as in
Schreiner ez al.?9).

e Use of biologics: TNF inhibitors (either
infliximab, golimumab, adalimumab, or
certolizumab) and vedolizumab.

To describe global patterns of biologic usage in
Switzerland in UC, we retrieved the number of
UC patients treated with each TNF inhibitor
approved for treatment of UC in Switzerland
(infliximab, adalimumab, and golimumab), the
number treated with vedolizumab and the total
number of UC patients from 2006 to 2019. We
also compared baseline epidemiological charac-
teristics of patients treated with golimumab
and other TNF inhibitors with anti-TNF naive
patients.

Chart review

We performed a retrospective chart review of all
UC patients treated with golimumab registered in
the SIBDC. If applicable, we identified the start
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and the end of the golimumab treatment for each
patient. We confirmed previous and concomitant
conventional medication (steroids, 5-aminosali-
cylic acid, and immunosuppressants) and bio-
logic  therapies (infliximab, adalimumab,
vedolizumab, and certolizumab).

We identified key clinical symptoms of all patients
(stool frequency, blood in stool, physician
assessed general well-being) to complete the par-
tial Mayo Score for UC patients. We also col-
lected additional information to assess disease
activity: lab work including C-reactive protein
(CRP), calprotectin, hemoglobin (CRP values
were left-censored at 5 mg/l, calprotectin values
were left-censored at 30 pg/g and right censored
at 1000 pg/g); endoscopy, imaging including
ultrasound, and computed tomography scan.
Additional clinical signs and symptoms (e.g.
EIM) and need for surgery were also noted. We
also assessed/confirmed basic epidemiological
and clinical characteristics [smoking,3° family his-
tory (i.e. =1 first degree relative with IBD), extent
of disease, and disease activity according to
MTWAI].

We checked for potential side effects of goli-
mumab. In case golimumab had been stopped,
we noted the reasons (side effects, primary non-
response, loss of response, reimbursement,
patient preference, etc.).

Hypothesis and primary outcome

We aimed to test the following hypothesis:
Patients with moderate to severe UC, refractory
to conventional therapy (bionaive), or biologic-
experienced patients can be effectively treated
with golimumab in a real-world setting in
Switzerland, with clear improvement of symp-
toms, and control of the disease, measured by
patient reported outcomes (stool frequency and
blood in stools), physician assessment, and objec-
tive measures.

The primary outcome of our study is clinical
response rate at t; (2-16 weeks). This large time
range was chosen to avoid bias by excluding
patients due to timing of follow-up. Secondary
outcomes are response rates at 6 months (t,: 17—
35 weeks), 12 months (t;: 36-89 weeks), and
clinical remission at t;, t,, and t;. To overcome
limitations of the non-standardized clinical

assessment in the real-world setting, we pre-
defined the following composite endpoints:

The composite primary endpoint, clinical res-
ponse at t; (2-16 weeks), was met if the following
two criteria were fulfilled:

1. Marked improvement in partial Mayo
score, defined as: decrease in partial Mayo
score = 2 points and = 30% from base-
line, and a decrease in rectal bleeding sub-
score = 1 point or absolute rectal bleeding
score < 1 and

2. Improvement in one or more of the follow-
ing parameters: CRP, anemia resolution,
calprotectin (cutoff 100 pg/g), endoscopy,
and/or intestinal ultrasound. Improvement
in lab work was defined as a reduction of the
difference between baseline values and the
next limit of normal by =30%. Improvement
in endoscopy/ultrasound was defined as a
reduction of colitis in the same technique
compared with baseline substantiated by
images (endoscopy) or measurements of
diameter of the bowel wall.

Clinical remission was met when the following
two criteria were fulfilled:

1. Normalization of Mayo score, defined as:
partial Mayo score < 2 and no individual
Mayo subscore > 1

2. No evidence of residual disease activity in
all of the following parameters: Endoscopy
data (Mayo score < 1), ultrasound, CRP,
calprotectin (cutoff 100 ug/g), hemoglobin
(anemia).

Data analysis

In general, categorical data are presented as raw
numbers and percentages. Continuous or ordinal
data are provided as median with interquartile
range, minimum, and maximum. Three types of
analysis will be conducted. We start with some
descriptive analysis to compare some groups of
patients, defined by their anti-TNF treatment.
Differences in categorical variables were assessed
using the Fisher’s exact test or the chi-square test.
Differences in continuous or ordinal data were
analyzed using the Mann—Whitney test. Second,
we use Kaplan—Meier survival techniques to ana-
lyze patients remaining on golimumab treatment,
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and to calculate an attrition curve. Finally, we
longitudinally analyze biomarkers of UC disease
activity (hemoglobin, calprotectin, and CRP),
endoscopy results (macroscopic and histologic
scoring), and clinical disease activity (MTWAI,
partial Mayo score, and the three individual sub-
scores for diarrhea, bleeding, and physician gen-
eral assessment) by building a linear mixed-effects
model for each outcome. Each model considered
fixed effects of time (in days) as a continuous var-
iable and random effects (regarding trend and
intercept) for the patient ID. The p value for the
time trend is indicated, uncorrected and after
Bonferroni correction, adjusting for 10 tests.

Post hoc power analysis

To calculate the statistical power for potential
additional subanalysis, we performed a post hoc
power analysis with the following assumptions: In
the phase 3 study for golimumab in UC, for the
200 mg/100 mg dosage, response rates of 20.9%
over placebo were observed (51% versus 30.1%).13
We assume that differences between response rates
in subgroups will not be greater than the response
rates of treated patients over placebo. Our power
analysis indicated that a total sample size of 148
(74 patients in each group) would be necessary to
detect such a difference with a one-sided p value of
<0.05 and a power of 80%. Likewise, an identical
difference of 20.9% over placebo with lower abso-
lute response rates (i.e. 31% wversus 30.1%) needed
a total patient number of 106 for a one-sided p
value of <0.05 and a power of 80%. Since the total
number of patients in our analysis was 103 of
whom only 52 could be evaluated for the primary
endpoint, no subgroup analysis was attempted.
Specifically, our predefined analysis according to
line of therapy (naive, second line, third, and sub-
sequent) was not attempted, and we limited this
secondary analysis to a report of response rates of
anti-TNF experienced wversus anti-TNF naive
patients. Advanced statistical analyses (for instance
multivariate analysis) were also not feasible due to
the small number of patients.

Linear mixed-effects models were calculated
using the fitlme command of Matlab 2019b; the
power analysis was done using G*Power 3.1,3! all
other data were analyzed using Graphpad Prism
version 8.4.3.

Our study was registered at www.clinicaltrials.org
[ClinicalTrials.gov identifier: NCT00488631].

Results

Out of 1769 SIBDC patients with UC, exposure
to golimumab was documented for 109 individu-
als at least once in the SIBDC database (Figure
1(a)). Patients treated with golimumab showed
similar clinical characteristics as patients treated
with other TNF inhibitors (Table 1). As expected,
patients ever treated with biologics showed signs
of more severe disease (e.g. higher MTWALI, and
more EIM) than patients without such a treat-
ment (Table 1).

Shifting patterns of biologic use for ulcerative
colitis treatment in Switzerland

Our data demonstrate a shift of choice of biolog-
ics used for IBD treatment: While from 2006 to
2015 infliximab was used the most (in 14-21% of
patients each year), rates of vedolizumab treat-
ment increased from 2015 (Figure 2, Table 2).
Golimumab was initially used only infrequently,
though rates increased in 2014. However, goli-
mumab consistently remained the least frequently
used anti-TNF drug (among the biologics
approved for UC) throughout the observation
period (3.3-4.4%). In comparison with inflixi-
mab, golimumab and vedolizumab were used
more frequently as a second- or third-line treat-
ment (Table 3, p < 0.0001 for each comparison
of another biologic with golimumab).

Chart review of SIBDC patients treated with
golimumab

To analyze golimumab treatment at a higher time
resolution, we performed a chart review in all UC
patients with golimumab treatment recorded in
the SIBDC database. With this strategy, we aimed
to overcome the limitation of only yearly data
entry into the SIBDC database. A total of 109
patients had golimumab treatment recorded in
the database. However, for one patient, UC diag-
nosis was not confirmed, for three patients, no
golimumab treatment was documented, and for
two patients, the charts could not be accessed.
Therefore, 103 patients were included into our
data analysis (Figure 1(a)).

Clinical characteristics of patients treated with
golimumab at t, [baseline]

Most golimumab-treated patients had long-
standing disease (median disease duration: 7
years) with documented pancolitis in almost half
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(a) 109 UC patients with Comparison with
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No golimumab treatment (n=3)
No chart review (n=2)
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Figure 1. Flow chart and time course of patients treated with golimumab during follow-up.
PMS, partial Mayo Score; SIBDC, Swiss Inflammatory Bowel Disease Cohort; UC, ulcerative colitis.

of patients (Table 4). We also noted clinically
active disease (median MTWAI 7, median partial
Mayo 4) and high calprotectin values in most
patients at the start of golimumab treatment (t;).
Most patients had been treated with biologics
before. Of note, three patients had been exposed
to three anti-TNF agents prior to golimumab (i.e.
infliximab, adalimumab, and off-label certoli-
zumab). For only 16 patients (15.5%), goli-
mumab was the first biologic used.

Due to our retrospective study design, some clini-
cal data were missing and for 71 (68.9%) patients,
the partial Mayo score was available at time points
t, and t, for subsequent calculation of the primary
endpoint. In 19 patients, our criteria for clinical
remission were already fulfilled at t,, consequently
no improvement could have been achieved (Table
5). Therefore, the analysis was restricted to 52
patients (Figure 1(a)), which had slightly higher
scores of disease activity but otherwise showed
similar characteristics (Table 4). Timing of fol-
low-up was heterogeneous for t,, reflecting varia-
bility in clinical practice (2 patients < 30 day, 23
patients 30-49 days, 12 patients 50-69 days, 8
patients 10—-89 days, and 7 patients 90—117 days).

In the majority of patients (78 of 103), active UC
was the main reason for initiating golimumab
treatment (72 patients with intestinal activity, 6
patients with EIM; Table 7). In 33 patients, start
of golimumab was immediately preceded by

primary or secondary non-response to previous
treatments (TNF inhibitors in 27, vedolizumab in
2, and 1 each for methotrexate, 6-mercaptopu-
rine, tacrolimus, and the combination of TNF
inhibitor and azathioprine).

Follow-up after start of golimumab treatment
After the first injection, golimumab was still used
by 63 individuals (61.2%) after 180 days, by 51
individuals (44.7%) after 365 days, and by 34
individuals (33%) after 630 days; declining rates
of golimumab treatment are illustrated by the
attrition curve (Figure 1(b)). Golimumab state
during follow-up after the first injection was
unknown for 6 patients (5.8%). In the chart
review, we found follow-up data (clinical data
and/ or lab work) for t, for 86 individuals, for t,
for 64 individuals, and for t; for 45 individuals.
The partial Mayo score was known for 84, 80, 61,
and 45 patients at ty, t;, t,, and t;, respectively.
Reasons for missing data include lack of follow-
up in the respective time period, lack of data for
calculation of the partial Mayo score, stop of goli-
mumab (mainly at later time points) and loss of
follow-up in a few cases (Table 5).

Effectiveness of golimumab treatment

Upon golimumab treatment, the partial Mayo
score decreased from 4 (IQR: 2-6) at t, to 2 IQR:
0-4) att;, 1 IQR: 0-3.5) at t,, and 1 (IQR: 0-3) at
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Table 1. Clinical characteristics of SIBDC patients with ulcerative colitis (UC), treated with golimumab, other
anti-TNF medication, or without any anti-TNF treatment.

Golimumab Other anti-TNF No anti-TNF p value chi2 or
Kruskal-Wallis test
Number of patients 109 (6.2%) 572 (32.3%) 1088 (61.5%) —
Gender
Male 52 (47.7%) 317 (55.4%) 569 (52.3%) 0.248
Female 57 (52.3%) 255 (44.6%) 519 (47.7%)
Age at diagnosis
Median, IQR, 27.0,20.6 - 35.5, 26.5,18.9 - 37.1, 29.4,19.7 - 40.2, 0.025
Min-max 10.3-70.5 25-722 0.8-855
Disease duration
Median, IQR, 10.7,8.2-18.1, 11.0, 6.4-17.1, 11.7,5.9-19.7, 0.343
Min-max 0.2-415 0.3-44.2 0.1-54.2
Maximal MTWAI
Median, 1QR, 7,4-10, 6,3-9, 3,2-6, < 0.001
Min-max 0-19 0-18 0-18
Initial location
Proctitis 20 (20.0%) 68 (13.1%) 268 (27.1%) < 0.001
Left-sided colitis 36 (36.0%) 179 (34.4%) 317 (32.0%)
Pancolitis b4t (44.0%) 273 (52.5%) 405 (40.9%)
Unknown 9 52 98
Maximal extent
Proctitis 4(3.7%) 21 (3.7%) 141 (13.3%) < 0.001
Left-sided colitis 31 (28.4%) 130 (22.9%) 334 (31.4%)
Pancolitis 74 (67.9%) 417 (73.4%) 587 (55.3%)
Unknown 0 4 26
Occurrence of
EIM 61 (56.0%) 276 (48.3%) 363 (33.4%) < 0.001
Complication 73 (67.0%) 372 (65.0%) 494 (45.4%) < 0.001
Intestinal surgery 16 (14.7%) 80 (14.0%) 83 (7.6%) < 0.001
Any surgery 30 (27.5%) 150 (26.2%) 204 (18.8%) 0.001

Source: SIBDC database. Please note that our chart review confirmed UC diagnosis and golimumab treatment only in 103

of 109 patients.

EIM, extraintestinal manifestation; IQR, interquartile range; MTWAI, modified Truelove and Witts activity index; SIBDC,

Swiss Inflammatory Bowel Disease Cohort; TNF, tumor necrosis factor.
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Figure 2. Shifting patterns of treatment with biologics in patients of the Swiss IBD cohort (SIBDC) study with

ulcerative colitis (UC).

Table 2. Numbers of ulcerative colitis patients treated with the indicated biologic. For comparison, the total
number of ulcerative colitis patients with a clinical visit at the indicated year is also provided.

2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019
Ulcerative colitis 22 321 546 663 778 853 985 1018 1038 1111 1070 1006 845 480
Golimumab 0 0 0 0 1 1 4 3 34 44 32 88 37 17
Adalimumab 1 2 21 28 30 30 39 50 55 52 53 55 45 22
Infliximab 16 49 77 101 127 137 177 200 217 228 202 163 133 72
Vedolizumab 0 0 0 0 1 2 0 0 2 74 116 127 119 61

Source: Swiss Inflammatory Bowel Disease Cohort Study database.

Table 3. Number of ulcerative colitis patients for which the indicated biologic remained second, third, or

fourth line of treatment.

Ever treated with No previous One previous Two previous Three previous Comparison
biologic biologic biologics biologics with infliximab

Infliximab; n = 572 554 (96.9%) 17 (2%) 0 1(0.2%)

Golimumab; n = 109 76 (69.7%)  15(13.8%) 16 (14.7%) 2 (1.8%) <0.0001

Adalimumab: n = 188 145(77.1%) 33 (17.6%) 9 (4.8%) 1(0.5%) <0.0001

Vedolizumab; n = 207  125(60.4%) 50 (24.2%) 24.(11.6%) 8 (3.9%) <0.0001

Source: Swiss Inflammatory Bowel Disease Cohort Study database. Statistical test: chi-square test.

t; (@ < 0.0001 for the time trend in a mixed effects
model, Figure 3(a)). We also observed a significant
decrease of each subscore of the Mayo score (diar-
rhea, bloody stool, and PGA, Figure 3(c)—(e));
even after multiple test correction. We also found a
highly significant decrease of the disease activity
score MTWAI over time (Figure 3(b)).

Clinical improvement was accompanied by
improvements in calprotectin values (q < 0.05 for
the time trend, as well as endoscopic and histologi-
cal scores (Figure 4(b), (d), and (e)). In contrast,
improvements in hemoglobin values and CRP did
not reach significance, likely due to the small num-
ber of observations (Figure 4(a) and (c)).
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Table 4. Clinical and epidemiological characteristics of patients with golimumab treatment.

All patients Patients for primary
with golimumab endpoint
treatment; n = 103 with partial Mayo score
available at t; + ty;
not in remission;

Comparison

n = 52
Epidemiological characteristics
Age: median (IQRJ, range 38.2 (28.6-53.1), 33.6 (26.7-44.7), n.s.
12.4-72.4 12.4-66.5
Gender: female/male (% female) 49/54 (47.6%) 26/26 (50%) n.s.
Family history yes/no (% yes) 15/88 (14.6%) 11/41 (11.2%) n.s.

Disease duration 7.7 (4.3-14.6),0-42.9 7.7 (4-13.6), 0.5-42.9 n.s.
Extent of disease n.s.
Pancolitis 50 (48.5%) 25 (48.1)
Left-sided colitis 43 (41.7%) 20 (38.5%)
Proctitis 7 (6.8%) 5 (9.6%)
Pouchitis 2 (1.9%) 2 (3.8%)
Unknown 1 (1%)
EIM n.s.
None 72 (69.9%) 36 (69.2%)
1 EIM 24 (23.3%) 12 (23.1%)
2 EIM 7 (6.8%) 4 (7.7%)
Smoking n.s.
No 83 (80.6%) 43 (82.7%)
Yes 8 (7.8%) 3(5.8%)
Ex-smoker 10 (9.7%) 5(9.6%)
Unknown 2 (1.9%) 1(1.9%)
Previous anti-TNF n.s.
No 18 (17.5%) 9 (17.3%)
1 anti-TNF 51 (49.5%) 28 (53.8%)
2 anti-TNF 27 (26.2%) 13 (25%)
3 anti-TNF 31(2.9%) 2(3.8%
Unknown 4 (3.9%) 0
Previous vedolizumab n.s.
Yes 13(12.6%) 6(11.5%)
No 90 (87.4%) 46 (88.5%)
[Continued]
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Table 4. (Continued)

All patients Patients for primary Comparison
with golimumab endpoint
treatment; n = 103 with partial Mayo score

available at t; + t;;

not in remission;

n = 52

Number biologics
None 16 (15.5%) 8 (15.4%)

1 45 (43.7%) 24 (46.2%)
2 32(31.1%) 18 (34.6%)
8 6 (5.8%) 2 (3.8%)
Unknown 4 (3.9%) 0

Co-medication at t;

Prednison 44 (42.7%) 29 (55.8%] n.s.
Budesnoid (p.o. or local 15 (14.6%) 9 (17.3%]) n.s.
5-ASA (p.o. or local) 32 (31.1%]) 21 (40.4%) n.s.
Immune-modulator 20 (19.4%]) 11 (21.2%) n.s.
MTWAI at t, 7 (4-10.5), 0-15 8(6-11.25), 2-14 p = 0.0055
(n = 85) (n = 50)
Partial Mayo at t, 4 (2-6), 0-9 (n = 84) 5 (4-9),3-6 [n = 52) p = 0.0027
Stool frequency at t, 2(0-3),0-3(n =84  2(2-3),2-3(n = 52) p = 0.004
Bloody stool at t, 1(0-2),0-3 (n = 84) 1(0.25-2),0-3(n =52) p=10.03
Physician’s general assessmentatty 1 (1-2),0-3 (n = 84) 2(1-2),0-3 (n = 52) p = 0.021
Lab values
Hemoglobin (g/l) at t, 136.5 (127.8-150), 134 (127-149), 79-167 n.s.
79-167 [n = 86) (n = 49)

CRP (mg/l) at t, 5(5-10), 5-104 6.5(5-11.8), 5-99 n.s.
(n = 82) (n = 48)

Calprotectin (ug/g) at t, 828 (366-1000), 1000 (424-1000), n.s.
30-1000 (n = 63) 128-1000 (n = 38)

Endoscopy
Macroscopic score at t0 2(1-3),0-3,n = 80 2.5(2-3),0-3,n = 46 n.s.
Histological score at t, 2(1-3),0-3,n = 71 2(1.25-3), 0-3, n = 41 n.s.

Data for the complete group (n = 103) and the subgroup of patients used to calculate the primary endpoint with available
partial Mayo score at t, + t; and not fulfilling criteria for clinical remission (n = 52) are provided. The median, IQR, and
range are indicated. CRP was left-censored at 5 mg/(; calprotectin was left-censored at 30 pg/g and right-censored at
1000 pg/g. Statistical analysis: Mann-Whitney U test, Fisher's exact test, chi-square test, whatever appropriate. 5-ASA,
5-aminosalicylic acid; anti-TNF, anti-tumor necrosis factor medication; CRP, C-reactive protein; EIM, extraintestinal
manifestation; IQR, interquartile range; MTWAI, modified Truelove and Witts activity index.
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Table 5. Reasons for missing data. The number of patients for which the partial Mayo has been assessed is
indicated, along with reasons for missing values. The numbers in each column add up to 103.

t, t, t,
Partial Mayo score assessed 802 61 45
Follow-up without assessment of partial Mayo 8 8 5
No follow-up in this time period (but later) 7 4 1
No follow-up under continuous golimumab therapy 3 3 3
Golimumab stopped 3 21 43
Lost to follow-up 2 6 6

aPlease note that the primary endpoint could only be assessed for 52 of these patients since patients without a partial
Mayo at t, or already fulfilling criteria for clinical response/remission needed to be excluded (see text].
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Figure 3. Clinical efficacy of golimumab treatment. The medians and interquartile ranges are indicated by
bars. Statistical analysis: linear mixed-effects model calculating fixed effects of time. Significance for the
time trend are indicated without multiple test correction: (*)p < 0.1; *p < 0.05; **p < 0.01; ***p < 0.001;
**#**p < 0.0001, and after Bonferroni-correction for 10 independent tests in Figures 3 and FIGURE44:

#q < 0.05; ##q < 0.01; ###q < 0.001; ####q < 0.0001. Mann-Whitney U test.

MTWAI, modified Truelove and Witts activity index; PGA, physician’s general assessment.
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Figure 4. Changes in laboratory parameters upon golimumab treatment. The medians and interquartile
ranges are indicated by bars. Statistical analysis: linear mixed-effects model calculating fixed effects of

time. Significance for the time trend are indicated without multiple test correction: (*)p < 0.1; *p < 0.05;

**p < 0.01; ***p < 0.001; ****p < 0.0001, and after Bonferroni-correction for 10 independent tests in Figures
3and 4: #q < 0.05; ##q < 0.01; ###q < 0.001; ####q < 0.0001.

CRP, C-reactive protein.

Clinical response after golimumab treatment

Out of 52 patients, a fraction (47.6%) showed
marked clinical and objective improvement. The
primary endpoint was reached in 15 patients
(28.8%, Table 6).

When patients were stratified according to prior
anti-TNF exposure, we noted a similar clinical
response in the 43 anti-TNF experienced patients
(27.9%) compared with the 9 anti-TNF naive
patients (33.3%, Table 7, n.s.).

Clinical remission after golimumab treatment

For 52 patients, the Mayo score was available at t,
and t,, and criteria of remission were not met at
ty. Clinical criteria of remission at time point t;
were met in 23 out of 52 patients (44.2%) (Table
6). Assessment of clinical activity either by lab
work or endoscopy was attempted in 44 patients

and in 12 of those (27.2%), normal results were
obtained. Therefore, and according to our strin-
gent definition, 8 out of 52 patients (15.4%)
reached UC remission at t,.

Our post hoc power analysis indicated insufficient
power for a subgroup analysis (see Methods),
and we limited subgroups to patient with and
without previous TNF usage: In TNF experi-
enced patients, a non-significant trend for lower
remission rates were observed in anti-TNF
experienced patients compared with anti-TNF
naive patients (Table 7, statistical analysis not
shown).

Side effects of golimumab treatment

Various reasons were named for stopping goli-
mumab, the most frequent were primary non-
response or loss of response (Table 8).
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Table 6. Primary/secondary endpoint of the study - clinical response/remission at t;. Calculation of the
composite primary/secondary endpoint is indicated with the number patients meeting and not meeting the
specific requirement (true/all).

True/all (%)
Primary endpoint
Decrease partial Mayo sore = 30% (y/n) 32/52 (61.5%)
Decrease rectal bleeding by = 1 or t, score < 1 point (y/n) 41/52 (78.8%)
Marked clinical improvement (y/n) 30/52 (57.7%)
Resolution of anemia 0/36 (0%]?
Improvement of CRP 16/35 (45.7%])P
Improvement of calprotectin 8/17 (47.1%)c
Improvement of endoscopic findings 1/12 (8.3%)¢
Improvement of histology 2/10 (20%]e
Any improvement 20/42 (47.6%)
Primary outcome 15/52 (28.8%)
Primary outcome tested + untested 20/52 (38.5%)
Secondary endpoint
t, normal partial Mayo < 2 24/52 (46.2%)
t, no subscore > 1 26/52 (50.0%)
t; clinical remission 23/52 (44.2%)
t, steroid free remission 17/52 (32.7%)
No anemia 28/38 (73.7%)
Normal CRP < 5 mg/l 26/38 (68.4%)
Normal calprotectin < 100 ug/g 3/19 (15.8%)
Endoscopy < 1 1/14(7.1%)
Histology < 1 1/12 (8.3%)
No evidence residual disease 12/44 (27.2%)
New remission tested 8/52 (15.4%)
New remission tested + not tested 13/52 (25.0%)

CRP, C-reactive protein.
aNo anemia at t; in 26.
bNormal CRP at ty in 16.
°Normal at ty in 0.
dNormal at t; in 2.
eNormal at tyin 1.
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Table 7. Primary/secondary endpoint of the study - clinical response/remission at t,, stratified according to
prior anti-TNF experience. Calculation of the composite primary/secondary endpoint is indicated with the

number patients meeting and not meeting the specific requirement (true/false).

Anti-TNF experienced

Anti-TNF naive

True/all True/all
Primary endpoint
Decrease in partial Mayo score = 2 [y/ n) 23/43 (53.5%); N = 43 8/9 (88.9%)
Decrease in partial Mayo score = 30% 24/43 (55.8%); N = 43 8/9 (88.9%)
ly/ n)
Decrease in rectal bleeding by 33/43 (76.7%): N = 43 8/9 (88.9%)
=1ort1 score < 1 point (y/ n)
Marked clinical improvement (y/ n) 22/43 (51.2%): N = 43 8/9 (88.9%)

Resolution of anemia

Improvement of CRP

Improvement of calprotectin

Improvement of endoscopic findings

Improvement of histology
Any improvement
Primary outcome

Outcome tested, persistent
normal + untested

Secondary endpoint
t; normal partial Mayo < 2
t; no subscore > 1
t; clinical remission
No anemia
Normal CRP < 5
Normal calprotectin < 100
Endoscopy < 1
Histology < 1
No evidence residual disease

New remission tested

New remission tested + not tested

0/31 (0%); no anemia at t,
in 22

14/30 (46.7%); normal CRP
attyin 13

6/15 (40%)

1/11 (9.1%); normal at t,
in1

2/10 (20%); normal at t, in 1
17/35 (48.6%)
12/43 (27.9%)
13/43 (30.2%)

N = 43
18/43 (41.9%)
19/43 (44.2%)
17/43 (39.5%)
24/33(72.7%)
21/33 (63.6%)
2/15 (13.3%)
1/13 (7.7%)
1/12 (8.3%)
9/37 (24.3%)

5/38 (11.6%)
9/34 (20.9%)

0/5 (0%); no anemia at ty in 4
2/5 (40%]); normal CRP at
tgin 2

2/2 (100%); normal at ty in 2

0/1 (0%); normal at ty in 1

0/0 (0%)

3/7 (42.9%)
3/9 (33.3%)
7/9 (77.8%)

N=9
6/9 (66.7%)
7/9 (77.8%)
6/9 (66.7%)
4/5 (80.0%)
5/5 (100%)
1/4 (25%)
0/1 (0%)
0/0 (0%)
3/7 (42.9%)

3/9 (33.3%)
4/9 (44.4%)

CRP, C-reactive protein; TNF, tumor necrosis factor.
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Table 8. Reasons to start/stop therapy with golimumab and adverse events
upon treatment with golimumab.

Reasons to start golimumab? N =103
Active disease 78 (75.7%)
Intestinal activity 72 (69.9%)
EIMs 6 (5.8%)
Side effect of previous drugs 9 (8.7%)
Antibodies against previous TNF inhibitors 9b (8.7%)
Prevention of flare 1 (1%)
Unknown 14 (13.6%)
Reasons to stop golimumab N =103
Primary non-response 24 (23.3%])
Loss of response 16 (15.5%)
Side effects 8¢ (7.8%)
Patients’ preference 2 (1.9%)
Pregnancy 1 (1%])
Unknown 25 (24.3%)
Ongoing at the time of chart review 27 (26.2%)
Adverse events?
Dizziness 4
Fever 2
Psoriasis 2
Hair loss 2
Common cold or cough 2
Combination of symptoms 4
Problems breathing, fatigue, dizziness, dry eyes 1
Dizziness, malaise, weakness, fever 1
Dizziness, bloating, nausea, headache 1

Dizziness, visual problems, swollen legs, and hair loss 1

Meningitis

EIM, extraintestinal manifestation; TNF, tumor necrosis factor.

aMore than one could be mentioned.

bEight against infliximab, one against adalimumab.

¢Four combined with primary non-response and one with secondary non-response.

Sixteen patients reported non-severe side effects
(Table 8). One severe side effect (infectious
meningitis with need for hospitalization but an

overall favorable outcome) was observed in one
patient. In this patient, golimumab was stopped
during hospitalization and not started again after
discharge.

Discussion

In this study, we performed a real-life analysis of
usage patterns and clinical success of the
TNF inhibitor golimumab in UC patients in
Switzerland. We would like to highlight the fol-
lowing key observations: (1) We observed mean-
ingful and significant improvements in clinical
scores of disease activity (partial Mayo score,
MTWAI) in patients remaining on golimumab
treatment at all time points. (2) The primary end-
point of our study, clinical response according to
a pre-defined composite endpoint of clinical
measures and objective parameters, was met in 15
out of 52 patients (28.8%) at time point t, (2
until < 17 weeks). (3) Clinical remission, accord-
ing to a stringent pre-defined endpoint, was
observed in 8 out of 52 patients (15.4%). (4)
Golimumab was generally well tolerated; reported
side effects included dizziness, fever, psoriasis,
hair loss, and a severe infectious adverse event
(meningitis) in one patient. (5) While the TNF
inhibitor infliximab was the most frequently used
biologic in UC from 2009 to 2019, vedolizumab
and also golimumab were increasingly adminis-
tered after 2015 in Switzerland. (6) Golimumab
was mainly used in biologic-experienced patients
(85.5%) with severe disease. (7) In a majority of
patients, golimumab was stopped within the first
12 months of treatment but 45% of patients con-
tinued treatment beyond the first year.

In 2014 in Switzerland, golimumab had been
introduced as the third TNF inhibitor for the
treatment of UC. Golimumab and vedolizumab
(introduced in 2015) improved the therapeutic
options for UC patients. We showed that after
2015, infliximab and vedolizumab remained the
most frequently used biologics in UC, while usage
of golimumab plateaued at <5% of all UC
patients and was typically used as a second, third,
or even fourth line of treatment. Therefore, for
SIBDC patients, golimumab was the least fre-
quently applied biologic, used as a treatment/ bio-
logic of last resort in many cases. Preferences for
long-established therapies (such as infliximab and
adalimumab) and consideration regarding 3234
and safety (in case of vedolizumab)3> partially
explain choices of physicians and patients.
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Our real-life analysis, which included many ‘dif-
ficult to treat’ biologic-experienced patients, con-
firms efficacy of golimumab in patients with
moderate to severe UC. We observed a pro-
nounced decrease in diarrhea, rectal bleeding,
and improvement in general well-being (assessed
by the physician general assessment, PGA score)
at time points t,, t,, and t;, that is, within the first
year of golimumab treatment. Our predefined
stringent composite primary endpoint of clinical
response was met by 28.8% of patients. In con-
trast, in the seminal PURSUIT trial, clinical
response was observed in 51-54.5% of patients
versus 30.3% in patients receiving placebo.13 We
would like to highlight several potential explana-
tions for these discrepancies: (1) previous usage
of TNF inhibitors or integrin inhibitors was
excluded in the PURSUIT trial, while approxi-
mately 85% of patients in our study had previous
experience with biologics. (2) Clinical activity in
the PURSUIT study was high (Mayo score 6-12),
while in our study, 50% of patients had moderate
clinical activity (median partial Mayo score of 5,
partial Mayo score ranges from 0 to 9). (3) While
the definition of the clinical endpoint was similar
in both trials, in our study, a decrease in objective
measures of disease activity was additionally
required. The clinical endpoint was met in 50%
of all patients (similar to the PURSUIT study),
while the objective confirmation reduced the rate
of clinical response to 28.8%.

Effectiveness of golimumab has already been con-
firmed in other real-world studies. In most stud-
ies, response ranged from 60-70% of patie
nts,418:19.22.25 considerably higher than the 28.8%
observed in our study. However, similar to the
PURSUIT trial, the above-mentioned real-world
studies only use a clinical endpoint, while in our
study, objective confirmation of improvement
was required. The rate of marked clinical improve-
ment in our study (57.7%) corresponds to the
primary endpoint of the other studies with similar
results. Moreover, in our study, 84% of patients
were anti-TNF experienced, higher than in the
other studies, with 0%,!* 11%,!° 36%,!® 60%,25
and 73%.22 One small real-world study with 23
patients had a high clinical response rate in anti-
TNF naive and experienced patients (85% and
70%, respectively)??; in another study with 17
evaluated patients, clinical remission was 47%
and 50% in biological naive and experienced
patients, respectively.3® Similar to previous stud-
ies, our work confirmed the overall safety of

golimumab; however, one severe adverse event
related to infection was observed in this cohort of
103 patients.

Our study has several strengths and limitations:
Strengths include usage of data from the SIBDC,
a large cohort of well-characterized IBD patients.
Furthermore, we performed a careful and com-
prehensive chart review in 27 study sites includ-
ing private practices and large secondary and
tertiary hospitals. All analyses were performed
according to a pre-specified study protocol.
Limitations include the observational nature of
our study and lack of a protocolled follow-up.
Therefore, follow-up intervals for t; to t; were
wide, and the Mayo score could not be deduced
from physician notes in all cases. Moreover, 19
(18.4%) of our patients were in remission at t,
resulting in 52 evaluated patients. Similarly,
acquisition of lab work, including calprotectin
was not complete in all study patients which fur-
ther limited assessment of our composite
endpoints.

In conclusion, golimumab was used between
2014 and 2019 in 103 UC patients from the
SIBDC, mainly biologic-experienced patients.
Overall, golimumab was generally well tolerated;
one severe infectious adverse event was observed.
Golimumab was used beyond 1 year in less than
50% of patients. In those remaining under goli-
mumab treatment, highly significant improve-
ments in clinical parameters were noted.
Pre-defined composite endpoints of clinical
response and remission were met in 28.8% and
15.4% of patients, respectively.
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