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AbstrACt 
Objectives To summarise real-world data from studies 
reporting golimumab persistence in European immune-
mediated rheumatic disease (IMRD) populations and to 
report pooled estimates.
Design Systematic literature review.
Data sources Relevant literature was identified through 
searching Medline and Embase via Ovid as well as the 
conference databases of European League Against 
Rheumatism and American College of Rheumatology—
Association of Rheumatology Health Professionals.
Eligibility criteria We screened records using predefined 
patients, interventions, comparators, outcomes and 
study design criteria. Eligible studies included reports of 
persistence among adult IMRD patients in Europe receiving 
treatment with subcutaneous golimumab. Clinical trials, 
randomised controlled trials, literature reviews, editorials, 
guidelines and studies with <20 patients receiving 
golimumab were excluded.
Data extraction and synthesis Following double 
screening by two independent reviewers, 27 studies 
out of 578 identified records were selected for inclusion 
and subsequent data extraction. Persistence was most 
commonly reported at 12and 24 months; hence, pooled 
persistence estimates were calculated for these two time 
points and reported according to indication.
results Persistence ranged between 58.1% (psoriatic 
arthritis (PsA) patients regardless of treatment line) and 
75.7% (biological-naïve rheumatoid arthritis patients) 
at 12 months; at 24 months, the range was 43% (axial 
spondyloarthritis (AxSpA) patients regardless of treatment 
line) and 69.6% (biological-naïve PsA patients). On 
the basis of data from 12 studies, persistence with 
golimumab treatment was either significantly higher or not 
significantly different from other tumour necrosis factor 
inhibitors (TNFi).
Conclusions Golimumab persistence at 24 months 
approximates 50%, with a lower persistence among 
AxSpA (43%) patients. However, as the number of studies 
in these populations was low, they warrant further 
research. In 12 studies comparing various TNFi treatments, 
golimumab was shown to have significantly better or equal 
persistence to its comparators.

IntrODuCtIOn
The collective term immune-mediated 
rheumatic diseases (IMRD) encompasses a 
group of diagnoses, including axial spondy-
loarthritis (AxSpA), psoriatic arthritis (PsA) 
and rheumatoid arthritis (RA). Common to 
all types of IMRD is the presence of chronic 
inflammation, as evidenced by elevated syno-
vial joint fluid levels of tumour necrosis factor 
alpha (TNF-α), which, in turn, stimulates 
the production of inflammatory cytokines, 
such as interleukin (IL)-1, IL-6, granulo-
cyte macrophage colony stimulating factor 
(CSF) and granulocyte CSF.1 2 The landscape 
for treatment of IMRD has evolved rapidly, 
and currently includes several TNF-α inhib-
itors (TNFi) in addition to the conventional 
synthetic disease-modifying antirheumatic 
drugs (DMARDs) and non-steroidal anti-in-
flammatory drugs (NSAIDs) commonly used 
to treat IMRD. Other treatments, targeting 
IL-17 and Janus kinase pathways as well as 
the lymphocytes involved in propagating the 
inflammatory response, are also approved for 
clinical use or are still investigational.3–5 

strengths and limitations of this study

 ► By excluding data from randomised controlled trials, 
this systematic literature review provides an up-to-
date overview of real-world tumour necrosis factor 
inhibitors persistence in European immune-medi-
ated rheumatic disease (IMRD) patient populations.

 ► Including different IMRD diagnoses, as opposed to 
limiting the scope to a single rheumatic disease, 
allows comparisons of treatment patterns across 
various disorders.

 ► The definition of persistence varied across included 
studies, thereby complicating the interpretation of 
any direct comparisons of results.
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In Europe, the subcutaneously administered TNFi 
golimumab is indicated for the treatment of active RA, 
AxSpA and PsA.6 Following the randomised controlled 
trials GO-FORWARD (RA patients),7 GO-RAISE (anky-
losing spondylitis (AS) patients),8 GO-REVEAL (PsA 
patients)9 and GO-AHEAD (non-radiographic AxSpA 
patients),10 which established the efficacy and safety of 
golimumab, several open-label extension (OLE) studies 
were conducted.11–13 The OLE studies followed patients 
for 5 years to obtain long-term outcome data, including 
persistence, defined as the proportion of patients not 
discontinuing treatment. OLE studies of golimumab 
in biological-naïve IMRD patients showed a 5-year 
persistence rate of 70%; among biological-experienced 
RA patients, the corresponding rate was approximately 
40%.11–15 However, patients enrolled in randomised 
controlled trials and subsequently, OLE studies are not 
always representative of patients in clinical practice. 
Thus, real-world data on drug utilisation, treatment 
patterns and outcomes are of great importance, as they 
provide information regarding the usage of available 
treatments outside of the strictly controlled environment 
of randomised controlled trials. Real-world persistence 
with treatment is particularly useful, as it has been consid-
ered a proxy marker not only for treatment safety and 
effectiveness, but also for patient satisfaction.16–18 The 
definition of persistence is the ‘duration of time from 
initiation to discontinuation of therapy’, while two other 
commonly used terms, adherence and compliance, are 
related to patient behaviour and conformance with the 
prescribed dosing regimen.19 Several systematic literature 
reviews (SLRs) focusing on real-world treatment patterns 
of golimumab and other TNFi in IMRD populations have 
been published.20–24 However, many focus on a particular 
subset of IMRD patients—such as RA populations—and 
do not include patients with other IMRD indications that 
also receive TNFi treatment; in addition, recent years 
have seen a substantial increase in studies reporting real-
world evidence of TNFi treatment patterns, warranting 
an updated overview of the field.

MEthODs
In accordance with the study protocol (available on 
request), the literature search was performed in Medline 
and Embase via Ovid as well as in the American College 
of Rheumatology—Association of Rheumatology Health 
Professionals (ACR-ARHP) and European League Against 
Rheumatism (EULAR) conference abstract databases. 
The search was limited to include all studies indexed in 
Medline or Embase from 01 January 2009 to 30 April 2018. 
For EULAR abstracts, the search was limited to confer-
ence papers from 2017 to 2018, and for ACR-ARHP, only 
abstracts from the 2017 conference were considered. The 
search strings applied are listed in online supplementary 
tables 1–3. As golimumab is available as an intravenously 
administered formulation in non-European regions, with 
a label and dosage differing from the label approved by 

the European Medicines Agency (EMA), the literature 
search was limited to European studies including only 
the subcutaneous formulation and dosage approved by 
EMA.6 The search was restricted to studies published in 
English.

The identified publications were subsequently entered 
into an abstract screening sheet and duplicates were 
removed. Where several publications reported the results 
for the same patient population, only one was included.

This study was conducted in accordance with the 
Preferred Reporting Items for Systematic Reviews and 
Meta-Analyses (PRISMA) guidelines.25 Hence, all studies 
identified in the original literature search were assessed 
for inclusion eligibility using the patients, interven-
tions, comparators, outcomes and study design (PICOS) 
approach, as outlined below:

Patients
Studies including adult patients (≥18 years of age) in 
Europe diagnosed with IMRD, including AxSpA (encom-
passing AS and non-radiographic AxSpA), PsA and RA, 
were eligible for inclusion. Studies reporting joint results 
for mixed IMRD populations were also included but are 
presented separately.

Interventions
Studies reporting data on golimumab, administered 
subcutaneously, were eligible for inclusion. Studies where 
the mode of administration was reported as intravenous, 
were excluded.

Comparators
No restrictions applied.

Outcomes
Studies reporting estimates of persistence were eligible 
for inclusion. This included data on the proportion of 
patients persistent with golimumab treatment at specific 
time points (persistence rates at different landmarks); 
mean or median time to golimumab treatment discontin-
uation (time to event); and/or mean or median time until 
50% of the patient population are no longer persistent 
with golimumab treatment (treatment survival).

study design
All studies reporting real-world evidence, prospective or 
retrospective, were eligible for inclusion. Pivotal registra-
tion clinical trials, literature reviews, editorials, guidelines 
and studies with <20 patients receiving golimumab were 
excluded.

Two independent reviewers using the PICOS criteria 
outlined above screened abstracts of the identified 
studies, and individual decisions on whether to include or 
exclude individual studies in the review were aligned until 
a consensus decision was reached. A second screening 
step was made based on the full-text version of the studies 
(where available), using the same approach as the one 
utilised in the abstract screening stage.
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Following the completion of the full-text screening, 
data were extracted from the studies included in the 
review. Information was extracted regarding (1) refer-
ence details; (2) study design; (3) patients; (4) treat-
ments; (5) outcomes and (6) geographic scope. A full list 
of extracted variables is available in online supplemen-
tary table 4. Results were reported as pooled estimates 
of persistence by indication, weighted according to the 
number of patients in each subpopulation. For each 
subgroup analysis, it was noted  which of the included 
studies had undertaken measures to minimise bias, and 
which had not. Studies that did not report the number 
of patients were not included in the pooled persistence 
estimates.

risk of bias assessment
Studies included in the review were subjected to a risk 
of bias assessment using the Newcastle-Ottawa scale for 
cohort studies.26 The scale was modified slightly so that 
the maximum score for selection was two points, since 
the categories ‘selection of the non-exposed cohort’ and 
‘demonstration that outcome of interest was not present 
at the start of the study’ were set as ‘not applicable’ for 
all studies included in the current review. The results of 
the assessment are reported in online supplementary file 
S1. A meta-analysis was not deemed feasible based on the 
studies selected for inclusion, and hence, no assessment 
of systematic bias across studies was performed.

Patient and public involvement
Since the current study is an SLR, there was no involve-
ment of patients and/or the public.

rEsults
Identification and inclusion of studies
The Ovid search generated 378 hits, while the searches 
of the ACR-ARHP and EULAR database searches gener-
ated 16 and 184 hits, respectively. Duplicates were iden-
tified and removed, resulting in 560 full-text articles and 
conference abstracts that were included in the initial 
abstract screening. Sixty-three of these were included in 
a full-text screening, of which 30 records were selected 
for data extraction. Three studies were reported as both 
abstracts and full-texts; thus, only the estimates reported 
in the full-texts were included in the pooled results, 
resulting in 27 included studies. The selection process is 
shown in figure 1, using a PRISMA flowchart.

study and patient characteristics
Of the studies included in the literature review, 9 were full-
text articles27–35 while 18 were conference abstracts.36–53 
The years of data collection ranged from June 200343 to 
March 2016.42 Seven studies did not report the period 
for data collection45–48 50–52; five of these were prospective 
studies.47 48 50–52 The maximum number of months during 
which golimumab treatment persistence was reported 
ranged from 650 to 60 months,43 45 the most common 
time points for reporting outcomes being 12 months 
(reported in 16 studies)27–31 34–40 42 44 45 47 and 24 months 
(reported in 13 studies).27–33 35 36 41 44–46 Ten studies 
reported golimumab persistence at more than one time 
point.27–31 35 36 44 45 47 A minority (5/27) of the included 
studies reported data on mean/median persistence in 
months.32 35 49 51 52 Four studies reported using methods 
to address selection bias,29–31 53 while an additional five 
studies used Cox proportional hazards model to iden-
tify potential confounders.27 28 33 34 52 The remaining 18 
studies did not specify which methods, if any, that were 
used to address bias32 35–51; 16 of these were conference 
abstracts.36–51

Of the 19 studies that reported gender distribution 
in the patient cohort, the proportion of females ranged 
from 38.8% (AS patient subpopulation)51 to 89.2% (RA 
patient subpopulation).35 Eight studies did not report the 
proportion of female versus male patients36–40 46 47 49; these 
were all conference abstracts. The same eight studies did 
not report mean or median age of patients included in 
the cohorts. The reported mean age ranged between 
39.8±10.1 years (nr-AxSpA patient subpopulation)51 
and 58.3±13.3 years (RA patient subpopulation).35 Two 
studies reported median as opposed to mean age; one 
investigating PsA patients (median age 50 years (IQR 
41–57)27) and one studying RA patients (median age 55 
years (IQR 46–62)28).

One study reported exclusively on an AS population38; 
five reported exclusively on a PsA population27 39 43 50 52 
and six studies reported exclusively on an RA popula-
tion.28 31 34 40 41 46 Fourteen studies29 30 32 33 35–37 42 44 45 47–49 52 
included at least two different IMRD patient populations, 
and one study53 did not provide any data on disease 
distribution within the cohort. Mean or median disease 

Figure 1 Selection process flowchart for identification 
of studies to be included in the literature review. ACR, 
American College of Rheumatology; ARHP, Association 
of Rheumatology Health Professionals; EULAR, European 
League Against Rheumatism.
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duration was reported in 13 studies,27 28 31–33 35 41 44–46 48 51 52 
and ranged between a median of 6.1 years (IQR 1.7–13) 
among a cohort of PsA patients27 and a mean of 18.8 years 
(SD 10.1) in a cohort of AS patients.51 A total of 19 studies 
reported patient treatment history with regard to previous 
usage of biologic treatments; the proportion of biologi-
cal-naïve patients ranged from 30% (AS patient subpop-
ulation)35 to 63% (IMRD patient population).42 Four 
30 34 37 43 and three studies29 31 44 reported exclusively on 
naïve and experienced patient populations, respectively.

Table 1 provides an overview of selected patient charac-
teristics of the cohorts included in the literature review; 
it also includes the concept of persistence used in each 
study, defined as the time period during which patients 
are required to fill their prescriptions before a specified 
number of days elapses (sometimes referred to as the 
‘gap size’).

Pooled golimumab persistence estimates at 12 and 24 months
Figure 2 illustrates the proportion of patients persistent 
with golimumab treatment at specific time points by 
indication. The reporting time points ranged between 3 
months27–29 47 and 60 months,43 45 the latter of which is 
comparable to the outcome reporting time point used in 
OLEs of the golimumab randomised controlled trials. As 
can be seen from figure 2, the most commonly reported 
time points were 12 and 24 months. At 12 months, the 
total number of studies reporting golimumab persistence 
ranged from five for AxSpA patients35–38 44 to eight for 
IMRD patients29 30 35 36 42 44 45 47; at 24 months, the number 
of studies ranged between three and eight for AxSpA35 36 44 
and RA,28 31–33 35 36 41 46 respectively. A detailed overview of 
the reporting time points is provided in online supple-
mentary table 5. Pooled golimumab persistence data from 
12 and 24 months, weighted according to relative sample 
size, are presented in figure 3A–D. The study by Favalli et 
al41 was excluded from further analysis following quality 
assessment, and thus was not included in the pooled esti-
mates. Note that since a different number of studies was 
used to calculate each pooled estimate, the number of 
patients used to weigh the sample size also varied between 
the pooled estimates.

Mixed IMRD populations
The persistence resulting from pooling estimates 
reported from overall IMRD patient populations 
treated with golimumab regardless of treatment line 
was 60.4% at 12 months29 30 35 36 42 44 45 47 and 58.6% at 24 
months.29 30 32 35 44 45 For biological-naïve IMRD patients, 
the pooled persistence at 12 months was 63.8%; at 24 
months, it was 52.2%.30 45 Biological-experienced IMRD 
patients receiving golimumab in second and subsequent 
lines had a persistence rate of 71.7% and 58.7% at 12 and 
24 months, respectively29 44 45 (figure 3A).

RA populations
For RA, patients treated with golimumab had a pooled 
persistence across all therapy lines of 62.3% at 12 

months28 31 34–36 and 49.8% at 24 months28 31–33 35 36 46 
(figure 3B). Biological-naïve RA had a pooled 12-month 
persistence rate of 75.7%28 34 and 62.5% at 24 
months.28 32 33 Biological-experienced RA patients had 
a pooled persistence rate of 71.3% at 12 months,28 31 
while at 24 months, the level of pooled persistence was 
58.1%.28 31–33

AxSpA populations
When analysing AxSpA populations regardless of treat-
ment line, the pooled persistence was 55.4% at 12 
months35 36 and 43% at 24 months33 35 36 (figure 3C). Only 
two studies reported persistence by treatment line (one 
for biological-naïve patients and one for biological-expe-
rienced patients); therefore, no pooled persistence was 
calculated for these.

PsA populations
Regardless of treatment line, PsA patient populations 
had a pooled golimumab persistence of 58.1% at 12 
months27 35 36 44; at 24 months, the pooled persistence was 
48.7%.27 32 33 35 36 44 While no pooled estimate for biolog-
ical-naïve PsA patients could be calculated at 12 months 
since it was only reported in one study,27 the persistence 
rate at 24 months was 69.6%.27 33 For biological-experi-
enced PsA patients, golimumab persistence was 74.7% at 
12 months27 44 and 63% at 24 months27 33 44 (figure 3D).

Persistence expressed as mean number of months
For mean golimumab persistence expressed as mean 
number of months until discontinuation, pooled data 
were only available for PsA and RA populations with 
mixed or unknown treatment history. For IMRD and 
AxSpA, as well as for subpopulations with specified treat-
ment history, only one study reported mean survival time. 
The pooled mean survival time is shown in figure 4. For 
PsA, mean survival time in months equalled 26.3 (±2.6) 
(three studies)32 35 52 (figure 4A); for RA, it was deter-
mined as 33 months (±1.8) (two studies)32 35 (figure 4B).

Comparative persistence
In total, 12 studies reported persistence of golimumab and 
other biological treatments.27–31 37–41 43 53 All of these studies 
included data on adalimumab and etanercept, while nine 
studies included data on certolizumab pegol28–30 37–41 53 
and three on infliximab.27 28 43 Four studies reported effect 
size of the difference in persistence, formulated as hazard 
ratios (HRs), using golimumab as the reference treat-
ment.28 38–40 Of these, golimumab persistence was signifi-
cantly higher in two,38 40 four,28 38–40 three38–40 and one28 
study when compared with adalimumab, certolizumab 
pegol, etanercept and infliximab, respectively. An over-
view of studies reporting differences in effect size HR is 
provided in figure 5, in which an HR>1 indicates that goli-
mumab persistence is significantly higher than that of its 
comparator. The results shown in figure 5 were further 
confirmed in studies reporting significant differences in 
persistence compared with golimumab as p values only; 
for adalimumab,29–31 53 etanercept30 and infliximab,43 
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respectively. Remaining comparisons in persistence 
between golimumab and adalimumab, certolizumab 
pegol, etanercept or infliximab showed no significant 
differences.27–31 39 41 53 A detailed summary of comparative 
persistence data can be found in online supplementary 
table 6.

Compared with adalimumab, golimumab was reported 
to have significantly higher persistence in seven 
studies,29–31 38 40 41 53 while two studies found no significant 
difference between the two comparators28 39; three studies 
reported persistence for adalimumab and golimumab, 
but did not provide any p values or results from statistical 
tests between them.27 37 43 Compared with certolizumab 
pegol, four studies found no significant difference in 
persistence,29 30 41 53 while four other studies found that 
golimumab had a significantly higher persistence28 38–40; 
one study did not provide any information on statistical 
significance between patients receiving certolizumab 
pegol or golimumab.37 Compared with etanercept, 
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Figure 2 Number of studies reporting persistence at various 
time points. Results are reported by indication. (A) Immune-
mediated rheumatic disease; (B) rheumatoid arthritis; (C) axial 
spondyloarthritis and (D) psoriatic arthritis.

Figure 3 Pooled persistence data at 12 and 24 months, 
by treatment line (where available). Results are reported 
by disease. (A) IMRD populations (persistence data 
not reported for individual diagnoses)29 30 35 36 42 44 45 47; 
(B) rheumatoid arthritis populations28 31–36 46; (C) axial 
spondyloarthritis populations33 35 36 and (D) psoriatic arthritis 
populations.27 32 33 35 36 44 IMRD, immune-mediated rheumatic 
disease; GLM, golimumab; n, number of studies included.

https://dx.doi.org/10.1136/bmjopen-2018-027456
https://dx.doi.org/10.1136/bmjopen-2018-027456
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golimumab was found to have higher persistence in five 
studies30 38–40 53; four studies could not detect any signifi-
cant difference between the two comparators28 29 31 41 and 
three studies did not provide any information on statis-
tical significance between patients receiving etanercept 
or golimumab.27 37 43 Compared with infliximab, golim-
umab was found to have significantly higher persistence 
in one study28; no significant difference in persistence in 
another27 and numerically higher persistence in a third 
study, which did not report any information on statis-
tical significance.43 Overall, golimumab shows statisti-
cally higher persistence or at least numerically higher 
persistence when compared with other TNFi treatments 
based on reported HR and p-values.

Predictors of persistence
Thirteen studies reported on the predictors 
of persistence among patients taking golim-
umab.32 34 35 38–40 43 45 46 48 49 51 52 Eight studies found females 
to be significantly less persistent.32 34 38–40 43 48 49 Biologi-
cal-experienced patients were significantly less persistent 
in six studies38–40 45 46 52 while four studies found no 
difference between biological-naïve and biological-ex-
perienced patients.34 35 46 51 ‘No concomitant DMARDs’ 
were found to be a predictor of low persistence in three 

studies.32 43 48 A summary of the reported predictors of 
persistence across studies is presented in table 2.

DIsCussIOn
This study provides an up-to-date overview of persistence 
with golimumab among IMRD patients in Europe. By 
excluding randomised controlled trial data, the included 
studies provide valuable information on the real-world 
persistence of golimumab, as well as information on 
comparative persistence between golimumab and other 
TNFi treatments. Hence, the current study offers oppor-
tunities for understanding the treatment landscape and 
improving disease management among IMRD patients.

From a clinical perspective, a high level of persistence 
with treatment is desirable as it may serve as a proxy for 
treatment efficacy, safety and patient satisfaction.16–18 
Furthermore, increased persistence is of interest from 
a payer perspective, as non-persistent RA patients have 
been found to incur higher healthcare costs 12 months 
after switching treatment, compared with patients who 
are persistent with their index treatment.54

The pooled persistence at 12 months ranged between 
58.1% (PsA patients regardless of treatment history) 
and 75.7% (biological-naïve RA patients); at 24 months, 
persistence ranged between 43% (AS patients regardless 
of treatment history) and 69.6% (biological-naïve PsA 
patients).

Several studies found that the persistence rate of golim-
umab was higher than that of adalimumab, certolizumab 
pegol, etanercept and/or infliximab, and no study found 
golimumab to have a significantly lower persistence than 
its comparators. Taken together, this overview suggests 
that golimumab offers a good balance of efficacy, safety 
and patient satisfaction regardless of current treatment 
line.

When looking at differences in persistence by indica-
tion, golimumab persistence appears to be somewhat 
higher among RA and PsA patients compared with AxSpA 
patients; however, as the number of studies is low (partic-
ularly for AxSpA), comparisons should be interpreted 
with caution. In fact, several studies found no differences 
in persistence between patients with different indica-
tions.35 45 48 Similarly, although the current SLR did not 
allow for any statistical comparisons to be made, the data 
appear to indicate that golimumab persistence does not 
differ substantially between biological-naïve and biologi-
cal-experienced IMRD patients.

The most common predictor of non-persistence was 
being female, resulting in a risk of lower persistence. 
While being biological-experienced was the second most 
reported predictor of non-persistence, several studies 
found no difference in the risk of non-persistence when 
comparing biological-naïve and biological-experienced, a 
finding that may further support comparable golimumab 
persistence in IMRD patients with or without previous 
exposure to a biological anti-TNF agent.

Figure 4 Pooled mean survival time (months) for patients 
with mixed or unknown treatment history receiving 
golimumab (GLM) treatment. (A) Psoriatic arthritis patient 
populations32 35 52 and (B) rheumatoid arthritis patient 
populations.32 35

Figure 5 Effect size of differences in persistence between 
golimumab (GLM) and comparators, expressed as HRs. All 
HR calculations were made using GLM persistence data 
as reference. (A) GLM versus adalimumab; (B) GLM versus 
certolizumab pegol; (C) GLM versus etanercept and (D) 
GLM versus infliximab. HR>1 indicates that comparator 
persistence is lower than reference (GLM) treatment 
persistence.
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The current study has a few limitations. First, the 
search string did not include the golimumab brand 
name Simponi, which may have affected the number 
of studies identified as part of the Ovid and conference 
database search. Also, while eligible abstracts from choice 
conferences were included, other grey literature was not 
searched since the focus of the current review was directed 
towards peer-reviewed literature and findings reported in 
a conference setting. Second, studies included in this SLR 
did not allow for a meta-analysis to be performed, as there 
were too few studies reporting persistence by indication 
for any particular time point. Because no meta-analysis 
was performed, no formal assessment of selection bias 
was done; however, study quality was assessed using the 
Newcastle-Ottawa scale for cohort studies,26 the results 
of which are provided in online supplementary file S1. 
Overall, study quality did not vary significantly across 
included studies. Compared with RA and PsA patient 
populations, the paucity of studies was particularly 
pronounced for AxSpA, highlighting the need for further 
research. As several of the included studies were confer-
ence abstracts, the amount of available information was, 
at times, limited. Notably, both Belhassen et al36 and 
Fautrel39 report the same persistence rate at 12 months 
among PsA patients (50.8%); however, since it could 
not be determined whether the same population was 
used, both studies were included in the current review. 
The sparsity of information regarding the definition of 
persistence used in the included studies is also worth 
noting. A minority of studies (8/27) provide information 
on the number of days allowed to elapse without re-filling 
a previously finished prescription before a patient is 
considered non-persistent; however, the majority (19/27) 
do not state what gap size was allowed before patients were 
deemed to have discontinued treatment. Furthermore, 
known gap size ranged from 30 days32 to 91 days,38–40 
complicating the interpretation of interstudy persistence 
comparisons.

In addition, since no statistical comparison of baseline 
characteristics was made between populations included 
in the pooled persistence estimate, the estimates are 
potentially exposed to bias provided that baseline charac-
teristics, such as gender, age, comorbidity profile, disease 
activity and duration, and so on, affect persistence. In 
addition, since pooled persistence estimates were calcu-
lated based on relative sample size, studies not reporting 
the number of golimumab patients were not included in 
the weighted average. Similarly, pooled estimates were 
only calculated for studies that reported persistence at 12 
and 24 months.

Finally, patient populations eligible for inclusion were 
further restricted to studies performed in Europe; while 
this increases the likelihood that drug administration and 
dosing is homogenous and in accordance with EMA-ap-
proved drug use, it is not possible to extrapolate the find-
ings to non-European patient populations. Also, there are 
local variations in healthcare systems across Europe with 
regard to out-of-pocket payments, and so on, which may 

have had an impact on treatment persistence. Indeed, 
Giacomelli et al show differences in the use of golim-
umab when comparing Italian RA patients to patients 
from other countries.55 Similarly, the language restriction 
(English only) confers an element of publication bias.

The study also has a number of strengths. By restricting 
the included studies to those reporting real-world data, 
as opposed to findings made in randomised controlled 
trials, this review offers an overview of persistence data 
obtained from actual clinical practice. In a real-world 
setting, a number of factors interact to determine treat-
ment persistence, for example, adverse effects, loss of 
efficacy and patient preference. By using persistence 
as the outcome of interest, this review captures all of 
the aforementioned factors, regardless of the under-
lying reason behind treatment switch or cessation. The 
concept of persistence is, therefore, a simple and useful 
way of investigating various reasons for treatment switch 
and discontinuation simultaneously. Furthermore, by 
grouping persistence data by indication and by inves-
tigating differences in persistence between different 
types of TNFi, the current review highlights differences 
in persistence between various patient groups and TNFi 
treatments. Finally, this study adds to previous studies 
of similar design by expanding the number of included 
studies, and thereby the available data, detailing real-
world persistence among IMRD patients receiving goli-
mumab treatment. As TNFi treatments are increasingly 
used in clinical practice, the amount of real-world data 
will continue to grow and provide valuable information 
regarding relevant aspects of routine care.

While information regarding statistical predictors of 
persistence was extracted and summarised as part of the 
current review, underlying reasons for treatment switch 
or discontinuation as noted by a healthcare professional 
were not. Hence, it would be of interest to investigate 
reasons for the observed differences in persistence as 
part of future studies. Adverse effects, treatment efficacy 
and dose, out-of-pocket payments, patient characteristics 
(including, but not restricted to, the presence or absence 
of comorbidities) and patient preference with regard 
to eg, mode of administration have all been shown to 
impact the likelihood of treatment switch and/or discon-
tinuation.56–58 Similarly, varying dosing intervals among 
subcutaneously administered TNFi treatments are rele-
vant to consider. In the context of this review, golimumab 
is injected once monthly; adalimumab, every 2 weeks; 
certolizumab pegol, every 2–4 weeks; and etanercept, 
once or twice weekly. As patients have been shown to 
prefer less frequent injections,56 59 this difference might 
be expected to have an impact on patient preference 
and hence, persistence with treatment. The interaction 
between patient characteristics and reasons for differ-
ences in persistence would similarly be of interest to 
investigate, as it may yield valuable information regarding 
potential variations in the probability of remaining 
persistent with treatment between subgroups of patients. 
This type of information would be useful to healthcare 
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practitioners, as it might be an initial step towards using 
different preventative measures directed at different 
patient groups for increasing treatment persistence.

COnClusIOns
In conclusion, the data from the studies included in this 
SLR indicate that in European routine clinical practice, 
golimumab has a high persistence at 12 and 24 months 
across different IMRD indications regardless of the treat-
ment line.
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