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ORIGINAL ARTICLE

Clinical effectiveness of golimumab in Crohn’s disease: an observational study
based on the Swedish National Quality Registry for Inflammatory Bowel
Disease (SWIBREG)

Sara Rundquista , Carl Erikssona , Linda Nilssonb, Leif Angelisonc, Susanna J€aghultd, Jan Bj€orke, Olof Gripf,
Henrik Hjortswangg, Hans Stridh, Per Karl�enb, Scott Montgomeryi,j,k and Jonas Halfvarsona

aDepartment of Gastroenterology, Faculty of Medicine and Health, €Orebro University, €Orebro, Sweden; bDepartment of Internal Medicine,
Danderyd Hospital, Stockholm, Sweden; cDepartment of Internal Medicine, Helsingborg Hospital, Helsingborg, Sweden; dStockholm Gastro
Center, Karolinska Institutet, Danderyd Hospital, Stockholm, Sweden; eDepartment of Medicine, Center for Digestive Diseases, Karolinska
University Hospital, Stockholm, Sweden; fDepartment of Gastroenterology, Skåne University Hospital Malm€o, Malm€o, Sweden; gDepartment
of Gastroenterology, Link€oping University, Link€oping, Sweden; hDepartment of Internal Medicine, S€odra €Alvsborgs Sjukhus, Borås, Sweden;
iClinical Epidemiology and Biostatistics, School of Medical Sciences, €Orebro University, €Orebro, Sweden; jClinical Epidemiology Unit,
Department of Medicine, Karolinska Institutet, Stockholm, Sweden; kDepartment of Epidemiology and Public Health, University College
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ABSTRACT
Objective: The effectiveness of golimumab in Crohn’s disease (CD) is largely unknown as it is not
approved for the treatment of the disease. We aimed to identify the population of CD patients treated
with golimumab in Sweden, to assess the effectiveness of golimumab (defined as the drug retention
rate), and to identify predictors of drug discontinuation.
Methods: Patients with CD who received at least one injection of golimumab were identified through
the Swedish National Quality Registry for Inflammatory Bowel Disease, which includes prospectively
collected clinical information. Cox regression models were used to identify predictors of golimumab
discontinuation.
Results: The study cohort involved 94 patients of whom the majority (96.8%) had previously discontin-
ued at least one anti-tumour necrosis factor (anti-TNF) agent. The drug retention rate at 12 weeks was
85.1%. Predictors of golimumab discontinuation at 12 weeks were previous surgery (adjusted
HR¼ 7.52, 95% CI: 1.12–50.36), concomitant corticosteroid use at baseline (adjusted HR¼ 5.70, 95% CI:
1.13–28.68) and female sex (adjusted HR¼ 6.59; 95% CI: 1.04–41.62). The median duration of follow-up
was 89 (IQR: 32–158) weeks. The drug retention at the most recent follow-up was 35.1%. Predictors of
golimumab discontinuation at the most recent follow-up were corticosteroid use at baseline (adjusted
HR¼ 2.60, 95% CI: 1.17–5.79) and female sex (adjusted HR¼ 2.24; 95% CI: 1.19–4.23).
Conclusion: Patients with CD treated with golimumab were a treatment-refractory group. Despite this,
more than one-third of the patients appeared to have had clinical benefit after a median follow-up of
more than 1.5 years.
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Introduction

Crohn’s disease (CD) causes chronic inflammation in the
gastrointestinal tract, giving rise to symptoms such as diar-
rhoea, abdominal pain and weight loss [1]. The disease course
is characterized by intermittent flares and periods of remis-
sion. Conventional treatment options such as corticosteroids
and immunomodulators are often used as first-line therapy at
diagnosis. For patients who have an inadequate response,
lose their response, or cannot tolerate conventional treatment,
biologics may be used to induce and maintain remission [2].
The anti-tumour necrosis factor (anti-TNF) agents, infliximab
and adalimumab, were the first biologics to be approved for
the treatment of CD. More recently, biological therapies with

novel mechanisms of action, such as the integrin blocker
vedolizumab and the p40 inhibitor ustekinumab, have been
introduced [2–4]. The introduction of anti-TNFs has dramatic-
ally improved treatment outcomes in patients with CD.
However, about one-third of the patients do not respond to a
specific anti-TNF agent and some patients lose their response
over time or develop intolerance [5,6], indicating the need to
identify alternative treatment options in these patients. The
efficacy of specific anti-TNF agents may differ at the level of
the individual, and patients who do not benefit from a par-
ticular anti-TNF agent may respond to another [7].

The fully human anti-TNF agent golimumab may be of
great interest in this respect, since its effectiveness has been
demonstrated in the treatment of the other main type of
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inflammatory bowel disease (IBD), ulcerative colitis [8–10].
However, its possible benefit in CD patients remains largely
unknown. To our knowledge, the use of golimumab in CD
has only been described in two small case series [11,12] and
two retrospective studies from tertiary centres [13,14]. Off-
label use of drugs is not prohibited in Sweden, and golimu-
mab may have been used for the treatment of patients with
CD. The Swedish National Quality Registry for IBD (SWIBREG)
includes information on more than 42,000 IBD patients and
can be used to generate accurate real-world evidence using
prospectively recorded data.

Our aim was to assess the clinical effectiveness of golimu-
mab, to identify predictors of treatment failure in CD, and to
determine the characteristics of patients receiving the drug
using data obtained from SWIBREG.

Materials and methods

The National Quality Registry for IBD in Sweden

SWIBREG was started in 2005, and today all Swedish IBD
centres except four provide information for the registry. Both
children and adult patients are included, and the number of
patients enrolled is steadily increasing. Currently, more than
42,000 IBD patients have been included, corresponding to
>60% of the prevalent IBD population in Sweden [15]. The
coverage is higher for some groups of IBD patients, such as
those who received biologic treatments. The registry holds
prospectively recorded information on diagnosis, the Montreal
Classification, laboratory parameters including C-reactive pro-
tein (CRP), surgery, medication, reason for drug discontinuation
and smoking status. The reasons for drug discontinuation
include the following criteria: lack of or loss of response (ter-
mination because of primary non-response or secondary loss
of response), intolerance (discontinuation due to intolerance,
including infusion reactions), or other reasons including
patient’s request and pregnancy [16,17]. The validity of diagno-
ses in the registry has been shown to be high [18].

Study population

Patients with CD who received at least one injection of goli-
mumab were identified through SWIBREG. Data on clinical
characteristics (including Montreal Classification and smoking
status), previous medical treatment, and surgery at initiation
of golimumab treatment, biochemical activity and demo-
graphic characteristics, were extracted from the registry on 13
February 2017. Surgery was defined as any CD-related surgery
except perianal surgery and endoscopic balloon-dilatation.

Outcome measures

To assess the primary objective, we used drug retention rates
as a proxy for clinical effectiveness. The primary outcomes
were defined as drug retention rate at end of induction
therapy (12 weeks) and at the most recent follow-up. The
secondary outcome was to identify predictors of drug dis-
continuation at 12 weeks and at the most recent follow-up.

Further, we investigated the possible effect of golimumab on
inflammatory activity defined as change in concentration of
CRP/high sensitivity CRP at 12 weeks and at the most recent
follow-up compared with the baseline level.

Reasons for drug discontinuation were evaluated based
on the criteria used in SWIBREG. Data at baseline and at 12
weeks were used, if measured within 4 weeks before or after
those time points.

Statistical analysis

Continuous variables are presented as median with interquar-
tile range (IQR). The one-sample z-test was used to investigate
whether the observed proportion of men treated with golimu-
mab differed from the hypothesized proportion of 50%.
Kaplan–Meier curves were used to illustrate the duration of
golimumab treatment. Drug retention rates were defined as
the proportion of patients, who remained on treatment at
specific occasions. Changes in biochemical activity between
baseline and 12 weeks as well as the most recent follow-up,
were analysed using the Wilcoxon matched-pairs signed-rank
test. For CRP levels below the lower limit of detection (LOD),
the values were substituted with LOD/�2 [19]. Univariate and
multivariate Cox proportional hazard regression models were
used to identify predictors of golimumab discontinuation at
12 weeks and at the most recent follow-up. The proportional
hazard assumption was tested visually or using the statistical
significance of time-dependent covariates. The variables sex,
age at baseline, disease location from the Montreal
Classification at baseline, perianal disease, smoking status (cur-
rent smoker or non-smoker), previous surgery, concomitant
treatment with corticosteroids or immunomodulators at base-
line, more than one previous anti-TNF therapy and CRP at
baseline were included in the models. CRP values at baseline
were divided in quarters of the distribution. To specifically
examine the impact of previous failure of anti-TNF therapy,
patients who were previously exposed to an anti-TNF agent
were identified. The difference in proportions of patients who
stopped golimumab treatment because of poor treatment
response was compared by the Chi-square test, stratified by
reason for discontinuation of the last anti-TNF agent. All tests
were two-tailed and p-values <.05 were considered to be stat-
istically significant. SPSS version 22 (IBM Corp., Armonk, NY)
was used to perform the statistical analysis.

Ethical considerations

The study was approved by the Regional Ethics Board in
Link€oping, Sweden (2016/339-32).

Results

Patients

Altogether, 100 golimumab-treated CD patients were
identified in SWIBREG. One patient was excluded due to
conflicting data on the specific IBD diagnosis in SWIBREG.
Five other patients were excluded due to a lack of
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Colon

(L2)
36

4
0.83

(0.46–1.51)
.54

33
4

0.63
(0.27–1.47)

.29
Ileocolonic

(L3)
49

8
Reference

47
8

Reference
Perianaldisease

20
4

1.52
(0.48–4.83)

.48
19

4
1.21

(0.25–5.75)
.81

Sm
oking

status
(current

sm
oker) a

14
1

0.37
(0.05–2.81)

.33
14

1
0.15

(0.02–1.43)
.10

Previous
surgery

34
7

1.76
(0.62–5.02)

.29
32

7
7.52

(1.12–50.36)
.04

Concom
itant

im
m
unom

odulators
39

3
0.38

(0.11–1.35)
.13

34
3

0.45
(0.09–2.19)

.32
Concom

itant
corticosteroids

14
5

3.33
(1.11–9.93)

.03
14

5
5.70

(1.13–28.68)
.04

>
1
previous

anti-TN
F
therapy

62
11

1.99
(0.56–7.13)

.29
60

11
1.53

(0.32–7.47)
.60

C-reactive
protein

(CRP)
at

baseline
CRP

<
2
m
g/L

23
2

Reference
21

2
Reference

CRP
2–5

m
g/L

25
4

1.88
(0.34–10.26)

.47
24

4
0.67

(0.08–5.75)
.72

CRP
5.1–16

m
g/L

23
1

0.49
(0.05–5.44)

.56
22

1
0.24

(0.02–3.27)
.28

CRP
>
16

m
g/L

23
7

4.08
(0.85–19.65)

.08
22

7
4.19

(0.51–34.25)
.18

n:num
ber

of
patients;H

R:hazard
ratio;CI:confidence

interval;anti-TN
F:anti-tum

or
necrosis

factor.
aSm

oking
status

at
baseline

w
as

available
for

89
patients.

The
bold

values
represent

the
significant

values
(p

<
0.05).

Table
3.

Predictors
of

drug
discontinuation

at
the

m
ost

recent
follow

-up.

Variables

U
nivariate

analysis
M
ultivariate

analysis

n
Events

H
R
(95%

CI)
p-value

n
Events

H
R
(95%

CI)
p-value

Sex
(fem

ale)
54

42
1.81

(1.05–3.11)
.03

52
41

2.24
(1.19–4.23)

.01
Age

at
baseline

(years)
<
28

31
20

Reference
28

18
Reference

28–43
31

21
0.84

(0.45–1.57)
.59

29
20

0.70
(0.33–1.48)

.35
>
43

32
20

0.91
(0.49–1.70)

.77
32

20
1.05

(0.50–2.22)
.90

D
isease

location
Ileum

(L1)
9

4
0.79

(0.28–2.25)
.65

9
4

0.74
(0.23–2.39)

.62
Colon

(L2)
36

22
1.04

(0.78–1.38)
.82

33
20

0.92
(0.65–1.31)

.65
Ileocolonic

(L3)
49

35
Reference

47
34

Reference
Perianaldisease

20
12

0.82
(0.44–1.55)

.55
19

11
0.71

(0.32–1.56)
.39

Sm
oking

status
(current

sm
oker) a

14
11

1.12
(0.58–2.17)

.73
14

11
0.92

(0.44–1.91)
.82

Previous
surgery

34
25

0.99
(0.59–1.67)

.98
32

24
1.27

(0.65–2.46)
.49

Concom
itant

im
m
unom

odulators
39

24
0.81

(0.49–1.36)
.43

34
21

0.78
(0.41–1.47)

.43
Concom

itant
corticosteroids

14
12

2.37
(1.25–4.49)

.01
14

12
2.60

(1.17–5.79)
.02

>
1
previous

anti-TN
F
therapy

62
43

1.39
(0.79–2.43)

.26
60

41
1.45

(0.75–2.79)
.27

C-reactive
protein

(CRP)
at

baseline
CRP

<
2
m
g/L

23
14

Reference
21

13
Reference

CRP
2–5

m
g/L

25
17

1.19
(0.59–2.42)

.63
24

17
1.36

(0.58–3.18)
.48

CRP
5.1–16

m
g/L

23
13

0.91
(0.42–1.98)

.82
22

12
0.78

(0.33–1.87)
.58

CRP
>
16

m
g/L

23
17

1.64
(0.81–3.34)

.17
22

16
1.69

(0.67–4.22)
.26

n:num
ber

of
patients;H

R:hazard
ratio;CI:confidence

interval;anti-TN
F:anti-tum

or
necrosis

factor.
aSm

oking
status

at
baseline

w
as

available
for

89
patients.

The
bold

values
represent

the
significant

values
(p

<
0.05).
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female sex may also be associated with a greater likelihood
of drug discontinuation. In addition, previous surgery, and a
high concentration of CRP at baseline were associated with
an increased risk of drug discontinuation in the short term,
although the low number of events may have impaired the
validity of the results in the short term.

There is an unmet need for new treatment options in
patients with CD who show an inadequate response, lose
their response, or are intolerant of existing treatment alterna-
tives [20]. Two large randomized, placebo-controlled, double-
blind trials have assessed the efficacy of golimumab in
ulcerative colitis [9,10], but its possible efficacy in CD remains
largely unproven. Off-label use is not prohibited in Sweden,
and by extracting prospectively recorded data from the
national quality registry we identified a national cohort of 94
patients with CD who had been treated with golimumab. To
our knowledge, there have only been four previous reports
on golimumab treatment in CD. In 2016, Merras-Salmio et al.
[11] described the use of golimumab in six paediatric
patients with CD; four of them discontinued treatment dur-
ing follow-up. Another report, presented as an abstract at
the Digestive Disease Week congress, described the clinical
effectiveness of golimumab in nine patients with CD who
had failed treatment with other biologics [12]. Eight of the
patients had clinical benefit after a median follow-up of 17
months (range: 3–24 months). The experience of golimumab
in 45 patients at a single tertiary centre in Canada suggested
that golimumab might indeed be effective in CD [14]. High
clinical response rates were observed at both 12 weeks
(78%) and 52 weeks (81%), but interpretation of the results
was complicated because the study was based on retrospect-
ive assessment of the medical records and because the clin-
ical response was not measured using a validated
instrument. Notably, the authors excluded all patients who
discontinued golimumab before 3 months, which probably
produced selection bias. Recently, Martineau et al. [13] pub-
lished a retrospective study of 115CD patients, who had
been recruited at 12 referral centres in France. The observed
drug retention rate at 52 weeks was higher in the French
cohort (67.1%) than the corresponding rate in our cohort
(41%). This was despite the two cohorts being similar in sex
distribution, disease location, behaviour, and in that both
cohorts appear to represent a treatment-refractory group of
patients, where most of them had previously been exposed
to other anti-TNF agents. However, patients with a follow-up
of less than 6 weeks or who had had less than two golimu-
mab administrations were excluded from the French study,
which might indicate the possibility of selection bias. Also,
33% of their patients were diagnosed with spondyloarthrop-
athy, and the main reason for initiation of golimumab treat-
ment might therefore been arthritis rather than active CD.
Clinical response was defined by the Harvey–Bradshaw index,
but data were available for only 38 of the 115 French
patients, which further indicates that the results of the
French study should be interpreted with some caution. In
contrast to our study, information on CRP values was missing
during follow-up in more than half of the French patients;
the patients in our cohort had shorter median disease

duration, lower median CRP levels, less perianal involvement,
fewer had previous surgery, and a lower proportion were
active smokers, which may explain the results if our patients
tended to have a better outcome.

The ability to predict clinical response to a specific drug is
becoming increasingly important with the number of exist-
ing treatment options, and is essential for the effective
implementation of personalized medicine. Results from our
analysis using Cox regression suggest that previous surgery,
concomitant treatment with corticosteroids at baseline and
female sex are associated with a higher risk of not respond-
ing to induction therapy with golimumab, that is, discontinu-
ation of the drug at 12 weeks. However, the ability to
predict the sustained clinical benefit of a drug over a long
period might be more relevant in a chronic disease such as
CD. Only, concomitant use of corticosteroid at baseline and
female sex were identified as predictors of golimumab dis-
continuation in the longer term. The extent to which these
clinical characteristics are predictive for golimumab treat-
ment specifically or are general markers of a poor treatment
response to medication can be questioned. Several studies
have tried to identify factors that are predictive of a response
to anti-TNF in IBD, although the results have been, at least in
part, inconsistent [21]. In accordance with our findings, previ-
ous surgery, and a high CRP level at initiation of treatment
have previously been found to be associated with a poor
response to anti-TNF treatment [21–23]. The biological mech-
anism underlying the difference in drug retention rates in
males and females is not known. A similar difference has
been reported in IBD patients receiving vedolizumab, and in
CD patients treated with adalimumab or infliximab [24]. In
theory, some women may discontinue treatment due to
pregnancy, but in the present study, none of the patients
stopped treatment for this reason. In contrast to our findings,
Martineau et al. [13] found an association between concomi-
tant use of immunosupressors and a decreased risk of drug
discontinuation. Interestingly, an association between reason
for discontinuation of golimumab and cause of termination
of last previous anti-TNF was observed. Patients who
stopped golimumab because of lack or loss of response, had
more frequently terminated their last previous anti-TNF due
to the same reason, compared to those who stopped goli-
mumab because of intolerance or other reasons.

A major strength of this study was that we included all
the golimumab-treated patients with CD in the whole of
Sweden, as documented in the National Quality Registry for
IBD, irrespective of which hospital they were treated at. This
design probably enhanced the generalisability of the study.
The study was also strengthened by the fact that data were
reported prospectively to the national registry (SWIBREG). In
contrast to a randomized clinical trial, where the duration is
predetermined by the protocol, follow-up varied between
the patients in our study. This may question the generalis-
ability of some of our findings, and it might be difficult to
apply our results from the most recent follow-up to other
patient populations. We used drug retention rates as a proxy
for clinical effectiveness. In theory, patients who continue
treatment probably have a sustained clinical benefit from the
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treatment; otherwise, treatment would be terminated.
This may have introduced selection, since outcomes such as
CRP level were only assessed in patients who continued
treatment. In contrast, our cohort represents a treatment-
refractory group, and therefore it is possible that some
patients continued treatment even with a minor response
only, simply because they had few other medical options.
The study was limited by the absence of any detailed infor-
mation on the Crohn’s Disease Activity Index (CDAI) or an
endoscopic index, such as the Crohn’s Disease Endoscopic
Index of Severity (CDEIS), recorded at standard time points
during follow-up. SWIBREG does not collect information on
specific adverse drug reactions represents another limitation
of the study, since data on the safety of golimumab could
not be reported. Another restraint was that we had to
exclude five patients from analysis due to missing data. Few
events were observed during the first 12 weeks, which may
have impaired the validity of our findings in the short term.

Conclusion

In conclusion, the CD patients treated with golimumab in
this national cohort, representing a variety of care contexts,
were a treatment-refractory group. Despite this, more than
one-third of the patients appeared to have sustained clinical
benefit after a median follow-up of more than 1.5 years,
since they continued their golimumab treatment.
Concomitant treatment with corticosteroids at baseline was
identified as a potential predictor of poor response to both
induction therapy and long-term treatment with golimumab.
Our results show that golimumab may have a valid role in
the treatment of CD and indicate the need for randomized
clinical trials.
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