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ABSTRACT

Background & Aims: Several studies have found Golimumab (GOL) effective and safe in the short-term
treatment of ulcerative colitis (UC), but few long-term data are currently available from real world. Our aim
was to assess the long-term real-life efficacy and safety of GOL in managing UC outpatients in Italy.
Methods: A retrospective multicenter study assessing consecutive UC outpatients treated with GOL for at
least 3-month of follow-up was made. Primary endpoints were the induction and maintenance of remission
in UC, defined as Mayo score <2. Several secondary endpoints, including clinical response, colectomy rate,
steroid free remission and mucosal healing, were also assessed during the follow-up.

Results: One hundred and seventy-eight patients were enrolled and followed up for a median (IQR) time
of 9 (3-18) months (mean time follow-up: 33.1+13 months). Clinical remission was achieved in 57 (32.1%)
patients: these patients continued with GOL, but only 6 patients (3.4%) were still under clinical remission
with GOL at the 42nd month of follow-up. Clinical response occurred in 64 (36.4%) patients; colectomy was
performed in 8 (7.8%) patients, all of them having primary failure.

Steroid-free remission occurred in 23 (12.9%) patients, and mucosal healing was achieved in 29/89 (32.6%)
patients. Adverse events occurred in 14 (7.9%) patients.

Conclusions: Golimumab does not seem able to maintain long-term remission in UC in real life. The safety
profile was good.

Key words: induction - follow-up - golimumab - remission - treatment — ulcerative colitis.

Abbreviations: AE: adverse event; CRP: C-reactive protein; FC: fecal calprotectin; GOL: golimumab; HR:
hazard ratio; IQR: interquartile range; MH: mucosal healing; s.c.: subcutaneous; TNFa: tumor necrosis factor

o; UC: ulcerative colitis.

INTRODUCTION

Ulcerative colitis (UC) is
chronic inflammatory disease
of the colon characterized by a
complex interaction between
geneticand environmental factors
[1]. Since it is characterised
by a relapsing and remitting
course, sometimes it requires an
aggressive therapeutic approach
in order to prevent complications
[2]. Tumor necrosis factor a
(TNFa) plays an important
role in the pathogenesis of the
disease [1], and the introduction
of monoclonal anti-TNFa
antibodies infliximab and
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adalimumab has greatly improved our treatment options in UC
patients refractory or intolerant to standard treatments [2, 3].

Golimumab (GOL) is a subcutaneously (s.c.) administered
fully human IgG1 kappa anti-TNF monoclonal antibody [4],
already approved in rheumatic disorders [5-10]. PURSUIT trials
found s.c. GOL effective in obtaining and maintaining remission
in moderate-to-severe UC [11, 12], while no effectiveness was
found when the drug was administered by the intravenous route
[13]. Several real-life studies have been published on patients
with UC treated with GOL in daily clinical practice [14-21] and
have identified some factors possibly associated with a better
response rate to GOL, such as a lack of previous exposure to
anti-TNF antibodies and short duration of disease. However,
these studies had generally a relatively small sample size, thus
limiting the generalizability of their results and, more important,
demonstrating a limited follow-up. To date, three studies have
had a follow-up longer than 12 months with a probability of
persistence in GOL and of maintenance of response at 1 year
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ranging from 60 to 40% [19, 22, 23]. However, more studies
would be useful to confirm these results.

The aim of this study was to assess the long-term efficacy
and safety of GOL in treating a large Italian UC outpatient
population.

METHODS

This study consisted of a retrospective, cohort, observational
study on UC outpatients unresponsive to standard treatments
and treated with s.c. GOL in 15 Italian Inflammatory Bowel
Diseases centres, starting from 1% of May 2015 and until 31%
of December 2020.

Clinical Assessment

Eligible patients included men and women at least 18 years
of age, an established diagnosis of UC according to standard
endoscopic and histological criteria [1] active disease, defined
as a Mayo score >3 points despite concomitant treatment.
Patients with less than 2-month follow-up were excluded.

A shared common database was used to collect demographic
and clinical data. Data collected at baseline were gender, age
at diagnosis, smoking status, disease extension (according to
the Montreal classification [24]), disease severity (assessed
using Mayo score and Mayo subscore for endoscopy [25]),
disease duration, previous immunosuppressive and infliximab
therapies, concomitant medications at baseline, C-reactive
Protein (CRP) and fecal calprotectin (FC) levels. Patients were
clinically assessed at entry and at month 2, 3,6, 9, 12, and then
every 12 months.

The study protocol conforms to the ethical guidelines of the
1975 Declaration of Helsinki as reflected in a priori approval
by the institution’s human research committee. The study was
conducted according to the clinical practice guidelines. All
patients gave written informed consent before they underwent
endoscopy and s.c. GOL treatment.

Study Treatment

All patients were eligible for injection of s.c. GOL
after exclusion of active hepatitis B virus infection, active
cytomegalovirus infection, and tuberculosis.

Induction dose of GOL was 200 mg at week 0, 100 mg at
week 2, and then 100 or 50 mg at week 6 and then every four
weeks according to the body weight.

The need for treatment discontinuation or dose escalation
was left to the investigators’ judgement, as well as concomitant
medications including oral and topical aminosalicylates,
steroids and immunosuppressants.

Endoscopy

Ileo-colonoscopy was retrospectively classified according
to the Mayo subscore for endoscopy [25]. We enrolled only
patients that had an endoscopic assessment before starting
GOL therapy.

Endpoints

Primary endpoints were induction of remission, defined
as Mayo score <2, during the follow-up and maintenance of
remission, defined as Mayo score <2, during the follow-up.

Secondary endpoints were: 1) clinical response, defined
as a reduction of at least 2 points in the Mayo score during
follow-up (if blood in stool was present, it had to be reduced by
at least one point; 2) mucosal healing (MH), defined as Mayo
subscore for endoscopy <1, at any time during the follow-up; 3)
steroid-free remission during the study; 4) need of colectomy;
5) adverse events (AEs) incidence during treatment. The AEs
were subdivided as early (occurring during infusion), and late
(occurring at least one week after the infusion) events and
graded as mild (not requiring to stop treatment) and severe
(requiring to stop treatment). Occurrence of opportunistic
infections was also considered as an AE. It was defined as
any infection caused by microorganisms that have limited
pathogenic capacity under normal circumstances, but that
have been able to cause disease because of the predisposing
effect of the treatment [26]; 6) discontinuation of treatment,
due to primary failure (defined as failure in reaching remission/
clinical response at any time of treatment), or secondary failure
(defined as loss of remission/clinical response after reaching
it under treatment), or due to side-effects; 7) escalation of
treatment, due to primary loss of remission/clinical response;
8) Behaviour of CRP and FC during the follow-up.

Statistics

Data were analyzed using MedCalc® Release 14.8.1. The
characteristics of the study group were analyzed as median
with interquartile range (IQR) for continuous non-parametric
variables and as a percentage for categorical variables. Factors
associated with clinical remission were analyzed by means of
Kaplan Meier method with hazard ratio (HR) and Logrank
test. The Friedman test was used to investigate any change of
C-reactive protein (CRP) and fecal calprotectin (FC) levels
during follow-up. P values < 0.05 were considered statistically
significant.

RESULTS

One hundred and seventy-eight patients were enrolled
and followed up for a median (IQR) time of 9 (3-18) months
(mean time follow-up was 33.1+13 months). All patients were
naive to biologic therapy, and the clinical characteristics of
the study group and the indication for s.c. GOL treatment are
shown in Table L.

Primary Endpoints

Clinical remission was achieved in 57 (32.1%) patients:
these patients continued with GOL, but only 6 patients (3.4%)
were still under remission with GOL at the 42nd month of
follow-up (Fig. 1). Clinical remission showed no correlation
with gender, age, disease duration, baseline Mayo partial score,
smoking, steroid therapy, immunomodulators treatment,
Mayo subscore for endoscopy, FC and CRP levels at entry
(Table II).

Secondary Endpoints

Six out 57 patients (10.8%) needed dose escalation (from
50 to 100 mg every 4 weeks) for loss of response, in order to
maintain remission. Clinical response during the follow-up
occurred in 64 (36.4%) patients.
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Table I. Demographics, disease characteristics, and concomitant
medications
Characteristics
Male gender, n (%) 92 (51.7)
Median (IQR) age, years 44.5 (35-54)
Median (IQR) disease duration, years 8 (3-15)
Indication for therapy
Steroid-dependency 55 (30.9)
Steroid-resistance 111 (62.4)
Switch for failure 12 (6.7)
Extent of disease
Distal colitis 15 (8.4)
Left-sided colitis 70 (39.3)
Pancolitis 93 (52.2)
Median (IQR) Mayo score 7 (5-8)
Smoking, n (%) 16 (9.0)
Patients receiving corticosteroids, n (%) 127 (71.3)
Patients receiving immunomodulatory drugs, n (%) 34 (19.1)
Median (IQR) Mayo subscore for endoscopy 3(2-3)
Median (IQR) CRP (mg/L) 8.0 (5.0-21.0)
Median (IQR) calprotectin (mcg/g) 374.5 (200.0-1030.5)
Data are given as number (percentage) of patients and as median (IQR,
interquartile range). CRP: C-reactive protein.
100 Table II. Association of clinical characteristics with remission
] Variables HR (95% CI) P*
% 80 Sex, female 1.109 (0.658 to 1.870) 0.659
5 T Age > 40 years 0.803 (0.469 to 1.375) 0.359
J;i_ 60 Disease duration > 8 years 1.264 (0.723 to 2.210) 0.338
-g 7 Disease extension
E 40 Distal colitis Reference -
E 2 ] Left-sided colitis 0.608 (0.238 to 1.556) 0.779
© i Pancolitis 0.788 (0.341 to 1.821) 0.786
0 Mayo partial score >7 0.903 (0.533 to 1.531) 0.305
o 6 12 18 24 30 36 4 No smoking 1.036 (0.628 to 1.708) 0.881
Number at risk Time (months) Patients not treated with steroids 1.391 (0.819 to 2.361) 0.146
178 107 54 37 25 24 11 6 Patients not treated with 1.037 (0.630 to 1.712) 0.872
immunomodulatory drugs
Fig. 1. Overall clinical remission maintenance during the follow-up. Mayo subscore for endoscopy >3 0.940 (0.501 to 1.763) 0.834
Logrank test. CRP >8 (mg/L) 0937 (0.522t0 1.681)  0.809
Fecal Calprotectin >400 (ug/g) 1.166 (0.651 to 2.087) 0.562

Primary failure occurred in 45 (25.4%) patients, and
secondary failure occurred in 58 (32.6%) patients: 56 patients
were treated with Vedolizumab, while 39 were treated with
other anti-TNFa (25 with Infliximab and 14 with Adalimumab).

Colectomy was performed in 8 (7.8%) patients, all of them
having primary failure.

Steroid-free remission occurred in 23 (12.9%) patients.

Ileo-colonoscopy was performed during the follow-up in 89
patients, and MH was achieved in 29 out of 89 (32.6%) patients.

CRP and FC values during follow-up are reported in Fig.
2. A significant reduction of the level of the two parameters
was present during follow-up with respect to baseline
(p<0.0001).
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HR: Hazard ratio; CRP: C-reactive protein. *Logrank test.

Adverse events occurred in 14 (7.9%) patients (Table III),

and caused withdrawal of the therapy in 8 cases.

DISCUSSION

We assessed the long-term performances of GOL in patients
with UC in the real world. We also analyzed factors related
to persistence. Our results showed that the rate of patients
reaching remission was lower than 40%. Moreover, the long-
term persistence on GOL was very low, and just 3.4% of patients
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Fig. 2. C-reactive protein (A) and faecal calprotectin (B) values during follow-up. Data are expressed as median, interquartile range (error

bars). Friedman test.

Table III. Adverse Events (AE)

N (%),
(178 pts)
Total Adverse Events (AE) 14 (7.9)
Mild-Moderate AE 6(3.3)
Dermatitis in the site of injection 3(1.7)
Psoriasis 1(0.6)
Headache 2(1.1)
Severe AE 8 (4.5)
Sistemic Allergy 2(1.1)
Severe Increased triglycerides 1(0.6)
Joint pain 1(0.6)
Pancreatitis 1(0.6)
Erythema nodosum 1(0.6)
Itching 2(1.1)

were still on treatment at the 42" month of follow-up. These
results were significantly different from those reported by the
controlled studies. In the long-term extension of PURSUIT-M
trial, 63% of patients remained on GOL treatment after 228
weeks of therapy [27]. But real-world studies showed different
results. Looking at current real-life studies, focused on GOL
persistence beyond 1-2 years, the remission maintenance
occurred up to 27% at the 4th year of treatment [22, 23].

Significantly, the unfavorable result of this study was
obtained in patients naive to biologic therapy, while in other
studies the better performances were obtained in their own
patients [19, 22, 23]. However, this advantage seems to drop
at longer term follow-up [28]. Several factors were investigated
in order to explain this result (disease extension, years of the
disease, baseline disease severity), but we failed to find any
significant link with this low remission rate. As expected, the
final results were a high primary and secondary failure, leading
to a large percentage of switch/swap to other biologics.

Why this unfavorable result occurs remains therefore
unknown, however, some speculative hypotheses can be made.
Firstly, real-life data found that anti-TNF antibodies work less
in UC, both originator or biosimilars [21, 30, 31]; secondly
several studies found GOL less effective than adalimumab and
infliximab in UC patients [21, 29, 32]; thirdly, Jung et al. [33]
found recently that, in UC, GOL initiators had a higher risk

of non-persistence and switching than infliximab initiators,
in particular when using corticosteroids. This last point could
in part explain our results. Looking at the secondary points,
we found that a very low percentage of patients reached a
steroid-free remission, and similar results were obtained also
by other Italian experiences [18, 19, 21, 23]. This means that
GOL is not really steroid sparing, increasing therefore, the
risk of non-persistence and therefore switch/swap to other
biologics. Finally, it is surprising to note that several Italian
studies found that GOL failed to maintain the remission in
a significant percentage of patients. For example, at week 52,
Orlandini et al. [18] and Renna et al. [29] found a remission
rate under GOL of 46-49%, and Barberio et al. [21] found a
remission rate of 38.7%. Moreover, Pugliese et al. [23] found
a remission rate of 22.5% at week 108. The reaching and the
maintenance of an adequate remission rate under GOL in the
Italian UC population seems therefore difficult to reach, and
more difficult to maintain. This could imply different genotypic
characteristics of the UC Italian population, and further studies
have to investigate this finding.

Looking at the other secondary points, we confirm the
favorable safety profile of GOL. In fact, we recorded AEs in
7.9% of patients, lower than that reported by other long-term
real-life studies [19-23]. However, it is hypothesized that the
high rate of primary failure, with shorter follow-up, could
influence these results. An interesting finding was that six
patients needed dose escalation to maintain remission. Since
the early dose intensification was found effective in non-
responders to induction treatment with GOL [34], the use of
100 mg could be advise as standard treatment in all patients
under maintenance with GOL because a high percentage of
patients would benefit from both short-term efficacy and
long-term persistence.

This study has strengths and limitations. The main
strength lies in the large number of patients enrolled, fairly
good length of follow-up, and the use of clinical scores for
the evaluation of the disease. Regarding limitations, the first
one is the retrospective design that does not permit to enroll
patients having the same timing through the follow-up either
for clinical or endoscopic follow-up. Furthermore, data on
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median follow-up was low due the high percentage of drop-
outs and not-responders. Although this could influence the
long-term analysis, it further confirms that the long-term
results with GOL are not satisfactory. Finally, drug serum
levels and antidrug antibodies were not collected, because
these analyses are not widely available in Italy, and their use
in clinical practice is very limited. Meanwhile, despite all
the aforementioned limitations, we believe that our data are
sufficient to give adequate information about the long-term
use of GOL in UC patients in Italy. In conclusion, this large
real-life cohort study coming from Italian Inflammatory
Bowel Diseases Centers has shown that GOL does not a have
satisfactory rate of reaching and maintaining remission in UC
patients. This result seems to be significantly different to that
obtained in the rheumathoid arthtritis setting [35], once again
advising caution in extrapolating the results from one disease
to another, even if having a similar cytokine profile. Safety
remains the best strength of this drug.
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