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Clinical Outcomes of Golimumab as First, Second or Third
Anti-TNF Agent in Patients with Moderate-to-Severe Ulcerative
Colitis

Carlos Taxonera, PhD," Cristina Rodriguez, MD,? Federico Bertoletti, MD,? Luis Menchén, PhD,*?

Julia Arribas, MD,° Mdnica Sierra, MD,” Lara Arias, MD,® Pilar Martinez-Montiel, MD,° Alba Juan, MD,'°
Eva Iglesias, MD,”" Alicia Algaba,’? Noemi Mancerido, MD,"*> Montserrat Rivero, MD,"*

Manuel Barreiro-de Acosta, PhD,”® Pilar Lépez-Serrano, MD,'® Federico Argiielles-Arias, MD,"”

Ana Gutierrez, PhD,'®"° David Busquets, MD,?° Javier P. Gisbert, PhD,?" David Olivares,’

Marta Calvo, MD,?? and Cristina Alba, MD,” Collaborators*

Background: Golimumab efficacy data in ulcerative colitis (UC) are limited to anti tumor necrosis factor o (TNF)-naive patients. The aim of this study
was to assess the short-term and long-term efficacy of golimumab used as first, second, or third anti-TNF in UC in a real-life clinical setting.

Methods: This retrospective multicenter cohort study included patients with moderate-to-severe UC treated with golimumab. The primary efficacy
endpoints were short-term partial Mayo score response, long-term golimumab failure-free survival, and colectomy-free survival.

Results: In 142 patients with UC, golimumab was administered as first (40%), second (23%), or third anti-TNF (37%). Ninety-two patients (65%, 95%
confidence interval 56.6 73) achieved short-term clinical response. Forty-five patients (32%, 95% confidence interval 23.7 39.7) achieved clinical remission.
Response rates for golimumab were 75% as first anti-TNF, 70% as second anti-TNF (ns versus first anti-TNF), and 50% as third anti-TNF (P = 0.007 versus
first anti-TNF). After 12 months median follow-up (interquartile range 6 18), 60 patients (42%, 95% confidence interval 34 51) had golimumab failure, and
15 patients (11%) needed colectomy. Thirty-one patients (22%) needed golimumab dose escalation, and 71% of these regained response after escalation.
Starting maintenance with 100 mg golimumab doses and short-term nonresponse were independent predictors of golimumab failure.

Conclusions: In this real-life cohort of patients with UC, golimumab therapy was effective for inducing and maintaining clinical response. Although
anti-TNF naive patients had better outcomes, golimumab was also effective in anti-TNF experienced patients. Only the patients given golimumab after
previous failure of 2 anti-TNF agents had significantly worse outcomes. Golimumab dose escalation was beneficial and safe.
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olimumab, a subcutaneously administered fully human anti-

body to tumor necrosis factor o (TNF), induces clinical
response and remission in patients with moderately to severely
active ulcerative colitis (UC).! In patients who responded to
induction therapy, golimumab doses administered every 4 weeks
(qg4wk) as a maintenance regimen was effective in maintaining
clinical response through 1 year? In these pivotal induction and
maintenance trials (known as the PURSUIT trials), previous treat-
ment with TNF antagonists was an exclusion criteria, and so
golimumab efficacy data in UC were limited to anti-TNF-naive
patients.

Over the past decade, the TNF antagonists infliximab and
adalimumab have been shown to be effective in the treatment of
patients with moderate-to-severe UC. Because infliximab was the
first anti-TNF agent to be approved for treatment of UC, the initial
trials were conducted in patients who were naive to anti-TNF
therapy.> The adalimumab ULTRA 2 clinical trial, however,
included 40% of patients with UC who had previously been
exposed to infliximab. The absolute effect of adalimumab when
administered after earlier anti-TNF therapy was smaller than the
effect observed in anti-TNF-naive patients.* Although the out-
comes of a second anti-TNF drug in patients with UC given
adalimumab after infliximab has been studied in a clinical
setting,> ® the effectiveness of a third anti-TNF agent in UC is
not well known.”

With the approval of golimumab for UC, clinicians now
have 3 anti-TNF agents at their disposal.'® Given that choosing
between one and another is optional, it is of particular interest to
assess the effectiveness of golimumab as a first, second, or third
anti-TNF agent to enable patients and clinicians to make an
informed decision. In addition, other important outcomes such
as the benefit of golimumab dose escalation in case of inadequate
response or secondary loss of response or the need for colectomy
have not been well addressed.

The aim of this study was to assess the short-term and long-
term clinical efficacy and safety of golimumab in UC used as first,
second, or third anti-TNF agent. As secondary objectives, we
evaluated predictors of response to induction, predictors of long-
term outcomes, and the need for dose escalation and its efficacy
and safety.

MATERIALS AND METHODS

Study Design and Patients

The study was a multicenter, open-label, uncontrolled,
retrospective cohort study of patients with UC treated with
golimumab. Eligible patients included men or women of at least
18 years of age with an established diagnosis of UC. The study
population comprised all consecutive patients with moderate-to-
severe UC who received golimumab induction doses and had at
least 10 weeks of follow-up. Golimumab was administered with
the posology approved for UC in the summary of product
characteristics by the European Medicines Agency (EMA).!!

Golimumab was given as an initial dose of 200 mg, followed
by 100 mg at week 2. Thereafter, patients with body weight less
than 80 kg or patients with body weight greater than or equal to
80 kg received golimumab maintenance doses of 50 or 100 mg
g4wk, respectively. The extent of disease was categorized using
the Montreal classification.!? Demographic and clinical character-
istics as well as concomitant medications were recorded in most
centers in prospectively maintained databases. The study was
approved by the ethics committees of the participating centers.
The Strengthening the Reporting of Observational Studies in Epi-
demiology (STROBE) guidelines were used in the design of the
study and the preparation of the manuscript.'?

Outcomes Measures and Efficacy Endpoints

The short-term primary endpoint was clinical response
evaluated using the partial Mayo score at baseline and at week 8.
Clinical response was defined as a 3-point decrease in the partial
Mayo score or a decrease of =50% in the partial Mayo score and
a final partial Mayo score of =2. We also evaluated clinical
remission, defined as a partial Mayo score of 0 or 1. We assessed
changes from baseline in partial Mayo score and C-reactive pro-
tein at week 8.

The long-term primary efficacy endpoints were the cumu-
lative probabilities of golimumab failure-free survival and
colectomy-free survival during follow-up. Golimumab failure
was defined as discontinuation of the drug due to intolerance or
absence or loss of response (primary nonresponse or secondary
loss of response or tertiary loss of response despite golimumab
dose escalation), as judged by the attending gastroenterologist.
Patients who had secondary loss of response but regained
response after escalation of golimumab dosing were not consid-
ered as failures. We defined sustained clinical benefit as the
absence of golimumab failure. A last observation carried forward
approach was used to evaluate sustained clinical benefit at weeks
12, 30, and 52. Corticosteroid-free clinical response and remission
were evaluated at the last follow-up using the partial Mayo score.
For patients who discontinued golimumab, the last follow-up visit
was defined as the discontinuation visit (although patients
continued to be assessed for the need for colectomy). For patients
who continued on golimumab, the last visit corresponded to the
last available visit. During follow-up, we assessed the proportion
of patients who experienced secondary loss of response and the
proportion of patients who were dose-escalated. We calculated the
cumulative probability of golimumab failure-free survival and
colectomy-free survival after dose escalation.

The rate of adverse events leading to golimumab with-
drawal was also analyzed. All patients who received at least 1
dose of golimumab were included in the safety analysis.

Predictors of Response

We analyzed predictors of short-term response including
age, sex, duration of disease, extent of disease, use of steroids or
immunosuppressant at baseline, reason for discontinuation of last
anti-TNF, and use of golimumab as first, second, or third anti-TNF.
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In the long-term, we analyzed the factors predictive of golimumab
failure and colectomy. The following variables were included: age,
sex, duration of disease, extent of disease, concomitant immuno-
suppressant therapy, short-term response, 50 or 100 mg golimu-
mab maintenance doses, and use of golimumab as first, second, or
third anti-TNF.

Statistical Analysis

Efficacy endpoints were analyzed after stratification by use
of golimumab as first, second, or third anti-TNF agent. Propor-
tions were expressed as percentages and 95% confidence intervals
(CIs). Parametric or nonparametric tests were used to compare
continuous variables, expressed as the mean and SD or median
and interquartile range (IQR) (P25-P75), whereas categorical var-
iables were compared using the chi-squared or Fisher’s tests.
Logistic regression was performed for predictors of short-term
response. Adjusted odds ratios and their 95% Cls were calculated.
In the long-term, 2 events—golimumab failure-free survival and
colectomy-free survival rates—were estimated using survival
analysis. The cumulative probability of the event-free survival

was calculated by the Kaplan—-Meier method. The time-to-event
variables were analyzed from the date of the first golimumab
induction dose until the date of occurrence of the event or last
follow-up. Adjusted hazard ratios were calculated using Cox pro-
portional hazard survival regression analysis.

RESULTS

Patient Characteristics

From January 2013 to September 2015, 142 consecutive
patients with UC were identified in 24 inflammatory bowel
disease referral centers. The mean age of our population was 46
years (SD = 14, range 18-84), and the median disease duration
was 7 years (IQR 3—-13). Seventy-two patients were men (50.7%),
82 patients (57.7%) had extensive colitis, 53 (37.3%) left-sided
colitis, and 7 (4.9%) proctitis. Sixty-three patients (44.4%) were
receiving steroids at baseline, whereas 66 (46.5%) were receiving
an immunosuppressant (64 patients azathioprine or mercaptopu-
rine, and 2 methotrexate). Fifty-seven patients (40.1%) were naive

TABLE 1. Baseline Characteristics of Patients Stratified According to Whether Golimumab Was Administered as

First, Second, or Third Line Anti-TNF Agent

Golimumab as First

Golimumab as Second Golimumab as Third

Anti-TNF Anti-TNF Anti-TNF P

n (%) 57 (40.1) 33 (23.2) 52 (36.6)
Male, n (%) 28 (49.1) 17 (51.5) 27 (51.9) 0.95
Age, mean (SD), yr 44 (17) 47 (11) 48 (14) 0.46
Disease duration, median (IQR), yr, n (%) 3212 64 11 8(6 14) 0.04

>6 21 (36.8) 16 (48.5) 35 (67.3)

36 6 (10.5) 9(27.3) 15 (28.8) <0.001

<3 30 (52.6) 8(24.2) 2 (3.8)
Disease location, n (%)

Proctitis 3(5.3) 1(3.0) 3(5.8)

Left-sided 19 (33.3) 15 (45.5) 19 (36.5) 0.78

Extensive 35 (61.4) 17 (51.5) 30 (57.7)
Partial Mayo score, median (IQR) 657 6057 6.5 (6 8) 0.27
C-reactive protein, median (IQR), mg/L 7.8 (2.2 26.7) 6 (2.8 27.0) 8.1 (2.4 24.7) 0.60
Concomitant medication, n (%)

Corticosteroids 29 (50.9) 10 (30.3) 24 (46.2) 0.16

Immunosuppressants 29 (50.9) 17 (51.5) 20 (38.5) 0.35
Previous anti-TNF agents, n (%)

Infliximab 28 (84.8)

Adalimumab 5(15.2)

Infliximab — Adalimumab 46 (88.5)

Adalimumab — Infliximab 6 (11.5)
Reason for discontinuation of the last anti-TNF, n (%)

Primary failure 4 (12.1) 3(5.8) 0.006

Secondary failure 18 (54.4) 45 (86.5)

Adverse event 8 (24.2) 4(7.7)

Other 30.1) 0 (0)
1396 | wwwi.ibdjournal.org

Ex. 2105-003

Copyright © 2017 Crohn’s & Colitis Foundation. Unauthorized reproduction of this article is prohibited.

920z 8unf Z| UO Jasn 0juolo Jo ASISAIUN AG GE/09G/EE L/8/EZ/SI0Ie/[euInolpql/woo-dno-olwapesey/:sdpy woly pepeojumod



Inflamm Bowel Dis ® Volume 23, Number 8, August 2017

Golimumab in Ulcerative Colitis

to anti-TNF agents, and 85 (59.9%) were anti-TNF—experienced
(33 [23.2% overall] as second anti-TNF and 52 patients [36.6%]
as third anti-TNF). Baseline characteristics of the 3 cohorts are
summarized in Table 1.

The interval between the last anti-TNF dose and the first
golimumab induction dose ranged from 2 to 337 weeks (median
5, IQR 3-22). All patients received a 200 mg golimumab dose at
week 0 followed by a 100 mg dose at week 2. Subsequently, 100
patients (70.4%) and 40 patients (28.2%) started maintenance
with g4wk 50 or 100 mg golimumab doses, respectively. Two
patients (1.4%) were discontinued before week 6. All patients
received the first induction dose at hospital and were instructed
by trained personal about the administration of golimumab-
prefilled SmartJect autoinjectors. The vast majority of patients
self-administered golimumab maintenance doses at home. Goli-
mumab g4wk maintenance doses were administered in the hospi-
tal by trained nurses in 3 patients (2.1%) because of blindness,
obsessive-compulsive disorder with contamination/cleaning
symptoms, and advanced age in 1 patient each. No variable ana-
lyzed in the study has more than 10% of missing data. With
respect to the main outcomes, missing data accounted for less
than 5% of the overall data. The flowchart of golimumab out-
comes in the total population is shown in Figure 1.

Short-term Outcomes

Ninety-two of 142 patients (64.8%, 95% CI 56.6-73)
achieved short-term clinical response. Forty-five patients (31.7%,
95% CI 23.7-39.7) achieved clinical remission. Corticosteroid-free
response and remission rates were 56.9% (95% CI 48.3—65.6) and
29.9% (95% CI 21.9-38), respectively. Patients who received go-
limumab as third anti-TNF had significantly lower clinical response
(P = 0.007) and remission (P = 0.004) rates when compared with

100 P=0.007
90 P=055  P=0.08
Lo | [
80 75.4
69.7
Cie P=0.004
—_—
60 P=033  P=0.09

—— e

43.9

33.3

Proportion of patients %
w
o

17.3

FIGURE 2. Proportion of patients with clinical response or remission at
week 8: differences between patients treated with golimumab as first,
second, or third anti-TNF agent.

5]
43/57

Response

25/57

Remission

O1stanti-TNF @ 2nd anti-TNF ~ ® 3rd anti-TNF

anti-TNF-naive patients (Fig. 2). The mean partial Mayo score was
6 (SD =1, range 4-9) at baseline and 3 (SD *3, range 0-9) at
week 8 (P < 0.001). Median C-reactive protein was 7.5 mg/L (IQR
1.8-22.4) at baseline and 5.5 mg/L (IQR 1.3—12.7) after induction
(P = 0.02).

Long-term Outcomes

After a median follow-up of 12 months (IQR 6-18), 82 of
142 patients (57.7%, 95% CI 49.3-66.2) maintained sustained clin-
ical benefit (Fig. 3A). Sixty patients (42.2%, 95% CI 33.8-50.7)
had golimumab failure. The reasons for golimumab failure in the
overall population were primary nonresponse in 28 of 142 patients
(19.7%), secondary loss of response in 19 patients (13.4%), tertiary
loss of response after golimumab dose escalation in 9 patients
(6.3%), and adverse events in 4 patients (2.8%) (Fig. 1). Median

142 patients

'

Primary non-responders
50/142 (35.2%)

v

Early responders
92/142 (64.8%)

E—

Started maintenance
114/142 (80.3%)

- |

I

[ 50/114 (43.9%)

Secondary loss of response

Sustained clinical benefit
60/114 (52.6%)

AEs leading to failure
4/114 (3,5%)

31/50 escalation
to overcome SLR

y ¥

9/31 failures 22/31 recovered | |
clinical response

19/50 failures
due to SLR due to 'I'lR
h
GF due to PNR GF due to AEs Gque to 5LR Gquelo TLR
4/114 (3.5%) 19/50 (38%) 93 (29%]

28/50 (56%)
|

Sustained clinical benefit
82/142 (57.7%)

FIGURE 1. Flowchart of golimumab efficacy in the whole cohort. AE, adverse event; GF, golimumab failure; PNR, primary nonresponse; SLR,

secondary loss of response; TLR, tertiary loss of response.
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FIGURE 3. A, Cumulative probability of avoiding golimumab failure: overall population. B, Cumulative probability of avoiding golimumab failure:
differences in the survival curves between patients treated with golimumab as first, second, or third anti-TNF agent. (Kaplan-Meier method).

time to golimumab discontinuation was 4.7 months (IQR 3-8). The
probability of avoiding golimumab failure was 80%, 63%, and 44%
at weeks 12, 30, and 52, respectively. Seventy-one of 113 patients
(62.8%) and 41 of 89 patients (46.1%) maintained clinical benefit at
weeks 30 and 52, respectively. Survival curves showed that only
patients treated with golimumab as third anti-TNF had an increased
probability of golimumab failure when compared with anti-TNF—
naive patients (P = 0.04) (Fig. 3B).

At the last follow-up, 66 patients (46.5%, 95% CI
37.9-55.0) had partial Mayo response, and 50 (35.2%, 95% CI
27.0-43.4) were in clinical remission. Fifty-nine (41.5%, 95%
CI 33.1-50) and 48 (33.8%, 95% CI 27.0-43.4) patients had
corticosteroid-free clinical response and remission, respectively.
The mean partial Mayo score was 6 (SD * 1, range 4-9)
at baseline and 3 (SD = 3, range 0-9) at the last follow-up
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(P < 0.001). Median C-reactive protein at the last follow-up
was 3.6 mg/L (IQR 1-13.1).

After a median time of 4 months (IQR 2-9), 15 of 142
patients (10.6%) needed colectomy (Fig. 4A). Probability of
avoiding colectomy was 97%, 93%, and 85% at 12, 30, and 52
weeks, respectively. One of 57 anti-TNF-naive patients (1.7%)
versus 4 of 33 patients (12.1%) given golimumab as second anti-
TNF needed colectomy (P = 0.05). Ten of 52 patients (19.2%)
given golimumab as third anti-TNF needed colectomy (P = 0.03
versus golimumab as first anti-TNF) (Fig. 4B).

Secondary Loss of Response and Need for
Dose Escalation

During follow-up, 50 of 114 patients (43.8%) who started
maintenance therapy experienced secondary loss of response (Fig.
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FIGURE 4. A, Cumulative probability of avoiding colectomy: overall population. B, Cumulative probability of avoiding colectomy: differences in the
survival curves between patients treated with golimumab as first, second, or third anti-TNF agent. (Kaplan-Meier method).
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3). In 19 of 50 patients (38%), secondary loss of response led to
golimumab discontinuation. In the remaining 31 patients (62%),
golimumab dose was escalated to overcome secondary loss of
response. Median time to escalation was 5 months (IQR 3-9).
In 28 of 31 patients (90.3%), golimumab dose was escalated from
50 mg g4wk to 100 mg g4wk. Golimumab dose was escalated
from 100 to 200 mg g4wk in 1 patient (3.2%) and to 100 mg
every 2 weeks in 2 patients (6.4%). Golimumab was de-escalated
from 100 to 50 mg g4wk in only 1 patient. Secondary loss of
response and escalation rates did not differ significantly between
patients treated with golimumab as first, second, or third anti-TNF
agent. Thirty-seven of 50 secondary nonresponders (74%) were
receiving 50 mg golimumab maintenance doses. In 75.7% of
these patients, golimumab dose was escalated, and in the remain-
ing ones, golimumab was discontinued. Conversely, among the
13 secondary nonresponders receiving 100 mg golimumab main-
tenance doses, golimumab dose was escalated in only 23.1%, and
in the remaining patients, golimumab was discontinued (P =
0.001). Twenty-two of 31 patients (71%) regained response after
golimumab dose escalation and avoided golimumab failure at the
last follow-up (Fig. 3). Nine patients (29%) had golimumab fail-
ure because of tertiary loss of response. After dose escalation,
only 1 patient (3.2%) required colectomy during the follow-up.

Predictive Factors

In the univariate analysis, patients receiving golimumab as
third anti-TNF had a lower rate of short-term response (adjusted by
duration of disease), when compared with anti-TNF-naive patients
(hazard ratio 0.33, 95% C1 0.14-0.73; P = 0.007). In the univariate
analysis, golimumab failure was associated with use of golimumab
as third anti-TNF, starting maintenance with 100 mg golimumab
doses and short-term nonresponse after induction. Multivariate
analysis retained maintenance with 100 mg golimumab doses and
short-term nonresponse as predictors of golimumab failure
(Table 2). In the multivariate analysis, short-term nonresponse
and maintenance without concomitant immunosuppressant therapy
were identified as independent predictors of colectomy (Table 3).

TABLE 2. Multivariate Analysis of Factors Associated
with Golimumab Failure

Adjusted Hazard Ratio  95% CI P

Short-term response

No 1

Yes 0.21 0.12 0.37 <0.001
Golimumab maintenance,

mg qdwk

50 1

100 1.83 1.08 3.11 0.02

Candidate variables: sex, disease duration, golimumab as first, second, or third anti-TNF,
maintenance doses, short-term response.

TABLE 3. Multivariate Analysis of Factors Associated
with Colectomy

Adjusted Hazard Ratio 95% CI P
Short-term response
No 1
Yes 0.21 0.07 0.68 0.009
Concomitant IM
No 1
Yes 0.28 0.08 0.89 0.03

IM, immunosuppressant.
Candidate variables: disease duration, golimumab as first, second, or third anti-TNF,
concomitant immunosuppressant, short-term response.

Safety

The safety analysis included 142 patients exposed to
golimumab for a total of 1824 months (217 months of which
were with escalated doses). Four patients (2.8%) experienced
adverse events (paresthesia in one patient, cutaneous infection in
one patient, pneumonitis in one patient, and recurrence of cervical
neoplasia in one patient) leading to golimumab withdrawal. Rates
of adverse events leading to discontinuation were similar for
patients receiving standard doses or escalated doses.

DISCUSSION

This study reports the real-life outcomes of golimumab
administered as first, second, or third anti-TNF agent in patients
with UC. Importantly, we assessed for the first time the
effectiveness of golimumab in patients with a history of failure
of 1 or 2 anti-TNF agents. In our difficult-to-treat cohort of
patients with UC, golimumab led to sustained benefits in a high
proportion of cases, even in anti-TNF—experienced patients.

The efficacy of golimumab to induce and maintain
remission in anti-TNF-naive patients with UC is well established
from controlled clinical trials.!> However, golimumab’s real-life
effectiveness remains largely unexplored, with only 3 published
studies that included a small number of patients.!* '° In our unse-
lected population, which included anti-TNF-naive and experi-
enced patients with UC, golimumab achieved higher short-term
response and remission rates than in the controlled studies.! In
real-world studies, outcomes with anti-TNF therapy have often
been better than expected based on the results of randomized
clinical trials. This may be the result of differences in outcome
measures such as partial Mayo score versus full Mayo score
including endoscopy. Furthermore, we evaluated response at
week 8 (after receiving weeks 0, 2, and 6 golimumab doses),
whereas in the PURSUIT trial, outcomes were evaluated at week
6.! In our study, the proportion of anti-TNF-naive patients was
higher than the rates of anti-TNF-naive patients reported in clin-
ical practice for adalimumab in UC.>-%!8 This seems surprising,
given that both infliximab and adalimumab were already
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approved for UC at the time of study. A possible explanation is
the fact that golimumab efficacy data in UC were limited to anti-
TNF-naive patients.

We evaluated long-term treatment with golimumab. The
leading cause of golimumab discontinuation was no response to
induction therapy (primary failure), but some early nonresponders
started golimumab maintenance despite lack of response to
induction doses. Of these, 27% had delayed response and avoided
golimumab failure at the last follow-up (data not shown). Thus, in
our study, starting golimumab maintenance therapy seems
beneficial for a significant proportion of early nonresponders.
This is in agreement with post hoc analyses from the PURSUIT
studies, in which 28% of induction nonresponders treated with 2
additional 100 mg golimumab doses achieved response at week
14.17 In these patients with delayed response, 100 mg golimumab
maintenance resulted in sustained clinical benefit comparable with
that seen in patients with early response to induction.!®

Short-term response and remission rates were highest in
anti-TNF-naive patients, and decreased with increasing expo-
sure to previous anti-TNF (i.e., golimumab as first, then second
anti-TNF agent), although golimumab remained effective for
anti-TNF—experienced patients. In particular, response rates
were not significantly different between patients who received
golimumab as first or as second anti-TNF. Likewise, the proba-
bility of sustained benefit with golimumab at the last follow-up
was not different in patients treated with golimumab as first or as
second anti-TNF. We believe the findings of our study provide
the best available evidence to support golimumab therapy in
patients with UC who have failed one anti-TNF. By contrast,
in the ULTRA 2 study, short-term and long-term outcomes with
adalimumab after failing infliximab were considerably smaller
than the efficacy observed in naive patients.* These results from
the pivotal adalimumab trial were also reflected in 2 recent
observational studies.!?-20

To the best of our knowledge, no study has specifically
evaluated the efficacy of a third anti-TNF agent in UC.?! In this
study, patients given golimumab after previous failure of 2 anti-
TNFs had significantly worse short-term and long-term outcomes
than naive patients. These data should be taken into account when
comparing studies assessing outcomes of different anti-TNF
agents in UC; that is, we should consider not only whether or
not a patient has been exposed to an anti-TNF but also the number
of previous anti-TNFs failed. Our study, with 36.6% of patients
who received golimumab as a third anti-TNF agent, had a more
difficult-to-treat population than any previous study assessing out-
comes of anti-TNF agents in UC.

Regarding persistence, 72% of patients who initiated
golimumab maintenance therapy remained on golimumab and
had clinical benefit at the last follow-up (data not shown). The
probability of maintaining golimumab was lower in patients
treated with golimumab as a third anti-TNF compared with naive
patients. We consider the observed colectomy rate very acceptable
given the complexity of the treated population. Only 1.7% of anti-
TNF-naive patients needed colectomy. Conversely, patients on
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golimumab as second or third anti-TNF were 7- and 11-times
more likely, respectively, to undergo colectomy. We believe that
these large differences in colectomy rates were not only the result
of lower response to golimumab but also of general failure of
medical treatments, which particularly affects patients who have
previously failed the other 2 anti-TNF agents.

Our study evaluated for the first time the benefit of
golimumab dose escalation in clinical practice. This issue is
extremely important because, in the PURSUIT maintenance
study, a subgroup analysis comparing patients who had secondary
loss of response on golimumab 50 mg q4wk and escalated to 100
mg q4wk with those who continued receiving 50 mg q4wk did not
reveal any difference in terms of clinical response at week 54.2
Dose optimization was clearly beneficial in our study because
71% of patients with dose escalation regained response and could
continue with golimumab at the last follow-up. Conversely, sec-
ondary nonresponders who discontinued golimumab without at-
tempting dose escalation had the worst results regarding the need
for colectomy.

Achieving short-term response is crucial to improve long-term
outcomes with golimumab in UC. Patients who achieved short-term
clinical response had an 80% reduction in the relative risk of
golimumab failure. The association between golimumab as third anti-
TNF and golimumab failure depended on the effect of short-term
response and was not retained in the final multivariable model.
Therefore, in early responders, the influence of previous anti-TNF use
on the persistence with golimumab was marginal. Early responders
also had an 84% reduction in the relative risk of colectomy. These
data highlight the importance of achieving response to induction and,
if necessary, through early dose optimization.

Patients weighing more than 80 kg who started golimumab
maintenance at a dose of 100 mg q4wk had a lower probability of
persisting with golimumab. This negative effect has not been
reported previously and can perhaps be explained by the fact that
golimumab escalation occurred in only 23% of secondary non-
responders receiving g4wk 100 mg doses (escalation occurred in
77% of patients on golimumab 50 mg g4wk). It seems that
clinicians feel confident optimizing the drug in secondary non-
responders on maintenance doses of 50 mg but, probably due to
lack of studies of dose escalation from 100 mg doses, they are
more predisposed to discontinue golimumab in patients on these
doses. Such studies evaluating dose escalation strategies in
patients receiving 100 mg doses might help reduce the clinicians’
concerns about dose escalation to further improve persistence. In
our study, time between diagnosis and the first anti-TNF agent
was not associated with golimumab failure or colectomy (data not
shown). Accordingly, a recent study reported that early anti-TNF
therapy was not predictive of hospitalization, colectomy, or sec-
ondary loss of response in UC.??

In our study, golimumab doses were generally well
tolerated, with a safety profile consistent with that of large
controlled studies.!?> After being instructed by trained personal,
the vast majority of patients were able to self-administer golimu-
mab at home. In certain patients with severe disability
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maintenance, doses were administered in the hospital by trained
nurses. Golimumab seems to be appropriate for these disabled
patients, given its subcutaneous administration every 4 weeks,
even after dose escalation.

The main limitation of our study was the retrospective
design, which does not allow for prespecified examinations,
including endoscopy, outside those performed in routine clinical
practice. Thus the definition of remission used in our study is
weak because no endoscopic evaluation was carried out. Another
limitation was that the decision to escalate or to withdraw
golimumab was not standardized and was left to the criterion of
the attending gastroenterologist. The retrospective design also
meant that neither the golimumab trough levels nor the antibodies
to golimumab were measured. Drug levels and antidrug anti-
bodies are very relevant to our understanding of the mechanisms
of the secondary loss of response to anti-TNF agents, and can help
guide therapeutic decisions.?? 23

In conclusion, in this difficult-to-treat real-life cohort of
patients with moderate-to-severe UC, golimumab therapy was
effective in inducing and maintaining clinical response. Although
anti-TNF-naive patients had better outcomes, golimumab was
also effective for anti-TNF—experienced patients. Only the pa-
tients given golimumab after previous failure of 2 anti-TNF
agents had significantly worse short-term and long-term out-
comes. Golimumab dose escalation to manage secondary loss of
response was beneficial and safe, and this strategy was partly
responsible for the high persistence with golimumab in patients
who started maintenance therapy.
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