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ABSTRACT
Objectives  First, to investigate if switching biological 
disease-modifying antirheumatic drugs (bDMARDs) after 
the failure to prior bDMARD is efficacious in patients with 
axial spondyloarthritis (axSpA). Second, to evaluate the 
influence on this efficacy of (1) the reason to discontinue 
prior tumour necrosis factor inhibitor (TNFi), (2) changing 
the type of TNFi and (3) changing the target.
Methods  A systematic literature review until January 
2017 was performed using Medline, EMBASE and 
Cochrane databases. Longitudinal studies assessing 
clinical response after switching bDMARDs in patients with 
axSpA were analysed.
Results  In total, 9 studies out of 1862 retrieved citations 
were included. Overall, the level of evidence was poor. In 
these studies, all patients received a TNFi as first bDMARD, 
1956 patients switched to a second bDMARD (97% TNFi 
and 3% interleukin-17 inhibitors (IL-17i)) and 170 to a 
third bDMARD (all TNFi). Clinical response (Bath Ankylosing 
Spondylitis Disease Activity Index 50) after a second 
TNFi was achieved by 25%–56% of patients compared 
with 50%–72% after the first TNFi. Also, 47% of patients 
switching to IL-17i after a TNFi responded (Assessment 
of SpondyloArthritis international Society 40) compared 
with 66% in those who received IL-17i as first line. The 
response after switching was not influenced by the reason 
to discontinue, type of prior TNFi or changing the target.
Conclusions  In patients with axSpA, switching to a 
second bDMARD (a TNFi or IL-17i) after prior TNFi is 
efficacious. Nevertheless, the clinical response is lower 
than the observed in patients naive to bDMARD. So far, 
the reason to discontinue prior bDMARD or the type of 
bDMARD has not been identified as predictor of response. 
Published evidence for switching to a third bDMARD is 
lacking.

Introduction
Biological disease-modifying antirheumatic 
drugs (bDMARDs) have shown to be effica-
cious for improving clinical symptoms and 
signs in patients with axial spondyloarthritis 
(axSpA).1–6 Regarding this therapy, only 
tumour necrosis factor inhibitors (TNFi) 
were indicated in the past, but recently 

interleukin-17 inhibitors (IL-17i) have also 
been approved—so far, in patients with anky-
losing spondylitis (AS). Unfortunately, clin-
ical response after a bDMARD is not achieved 
by all patients with axSpA and a significant 
proportion of them had failure to this therapy. 
Data from clinical trials show that 50%–65% 
of patients with axSpA do not achieve clinical 
response (defined as Assessment of Spondy-
loArthritis international Society (ASAS) 40) 
after receiving a TNFi during 24 weeks as first-
line bDMARD therapy,2–6 and similar results 
have also been observed with IL-17i, with 
58%–64% of patients not reaching ASAS40 
response after 16 weeks of treatment.1 In clin-
ical practice, data are available only for TNFi, 
which indicate that after 2 years of treatment 
up to 45% of patients already interrupt this 
therapy.7 8
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Key messages

What is already known about this subject?
►► In patients with axial spondyloarthritis, the evidence 
to support switching to a second or consecutive 
biological disease-modifying antirheumatic 
drug (bDMARD) is unclear.

What does this study add?
►► The results of this systematic literature review 
support that switching to a second bDMARD 
(a tumour necrosis factor inhibitor (TNFi) or 
interleukin-17 inhibitor) after the failure to prior 
TNFi is efficacious.

►► Nevertheless, the clinical response after the second 
bDMARD is lower than that observed in patients 
naive to bDMARD.

How might this impact on clinical practice?
►► Switching to a second bDMARD after the failure to 
prior TNFi is a reasonable practice supported by 
scientific evidence.
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If a first bDMARD is not efficacious, a  common clin-
ical practice is switching to another bDMARD.9–11 In fact, 
this attitude is so extended and accepted that it has been 
included in the recent update of the ASAS/European 
League Against Rheumatism management recommenda-
tions for patients with axSpA.12 However, the evidence to 
support switching to a second or consecutive bDMARD 
in these patients is unclear. In this regard, several limita-
tions in the field of axSpA make it difficult to summarise 
the published literature on this topic.13 First, the defini-
tion of failure in axSpA is not well established. Usually, 
this is defined as either intolerance or adverse events 
related to the drug or inefficacy to this, which can 
be distinguished between primary (non-response) or 
secondary (loss of response) failure.14 Nevertheless, 
other scenarios such as radiographical progression 
or persistence of inflammatory lesions on MRI could 
also be used to define a failure in patients with axSpA. 
Second, the definition of clinical response employed in 
the studies including patients with axSpA is very hetero-
geneous and depends on the context. In clinical trials, 
response is commonly defined as achieving the  ASAS 
response criteria (ASAS20 or ASAS40), while observa-
tional studies usually employ a more simple but less strict 
definition such as the response based on the Bath Anky-
losing Spondylitis Disease Activity Index (BASDAI50 or a 
decrease of at least 2 units in a scale of 0–10) or the Anky-
losing Spondylitis Disease Activity Score (ASDAS) with a 
decrease of at least 1.1 units (for clinical improvement) 
or 2 units (for major improvement).15 16 Furthermore, 
there is no valid definition to establish what is a flare in 
patients with axSpA. Recently, 12 possible scenarios have 
been proposed, but a final definition has not been vali-
dated yet.17 Finally, when analysing and interpreting data 
from scientific literature to support the common current 
practice of switching bDMARDs in patients with axSpA, 
it also needed to be considered that several factors may 
influence the response to bDMARDs in these patients, 
including characteristics of the patients (gender, age, 
smoking habit, human leukocyte antigen-B27  (HLA-
B27) carriage and body mass index) or characteristics of 
the disease (duration and activity degree) at the begin-
ning of the treatment.18

Additionally, it also remains unanswered whether or 
not the reason to discontinue a bDMARD influences the 
response to the next administered bDMARD in patients 
with axSpA. Also, the influence of changing the type 
of TNFi (from monoclonal antibody to receptor fusion 
protein or vice  versa) or the target mechanism (TNF 
to IL-17 or vice versa) on the response to consecutive 
bDMARDs is unclear. Until last year, switching from a 
TNFi to another TNFi was the only option, but now other 
possibilities are available, which makes it  even more 
necessary to answer all these pending questions in order 
to provide some guidance to all clinicians for selecting 
the most appropriate approach in patients with axSpA 
interrupting a first bDMARD.

Based on this, the main objective of this study was to 
determine if switching to another bDMARD after the 
failure to a bDMARD is efficacious in patients with axSpA. 
The second objective is to evaluate the influence of (1) 
the reason to discontinue the bDMARD, and to analyse 
(2) the change of type of TNFi and (3) the change of 
target mechanism.

Methods
Research clinical question and search strategy
A systematic literature review was performed using 
Medline, EMBASE and Cochrane databases in collab-
oration with an epidemiologist with expertise on SLR 
methodology (PDdC). The research clinical question 
was formulated according to the PICOS (Population, 
Intervention, Comparison, Outcome and Study design) 
method. The definition for each of these items was 
defined as follows:

►► population: patients with axSpA including AS and 
non-radiographical axSpA (nr-axSpA) who experi-
enced failure to at least one bDMARD; for this pur-
pose, there was no pre-established definition of fail-
ure, but the reason to interrupt treatment was collect-
ed and reported for each study

►► intervention: second or consecutive bDMARD
►► outcome: clinical response, indicated by at least one 

of the following response criteria: ASAS (ASAS20 or 
ASAS40), BASDAI (BASDAI50 or Δ BASDAI ≥2 units) 
and  ASDAS (clinically important improvement de-
fined as ASDASΔ  ≥1.1 units or major improvement 
defined as ASDASΔ ≥2.0 units)15 16

►► setting: longitudinal studies with at least 12 weeks of 
follow-up, including at least 50 patients with the char-
acteristics defined in the population.

The search did not have any limit for starting date and 
included published studies up to 1 January 2017. Studies 
published in English, Spanish or French were included. 
The search terms are provided in online supplementary 
file table S1.

Selection of studies
First, titles and abstracts of the citations were screened. 
Later, after reading the full  text of the preselected arti-
cles, it was decided whether or not to include a study for 
data extraction. Inclusion criteria were observational or 
interventional studies evaluating the efficacy of a second 
or consecutive bDMARD in patients with axSpA who 
have experienced a failure to a first bDMARD. Exclusion 
criteria were not in compliance with the definitions estab-
lished for the items on the PICOs or insufficient data to 
evaluate the objective of the study.

Data extraction and data summary
Data were extracted using a specific form developed 
for this purpose. Two readers (VN-C and CP-R) inde-
pendently extracted data for each study, including char-
acteristics of the studies (year of publication, journal, 
design, sample size, follow-up period), characteristics 
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Figure 1  Algorithm for the research strategy and selection 
of the studies included in the systematic literature review.

of patients included in each study (demographic and 
disease characteristics), treatment received as first or 
consecutive bDMARD and reason to interrupt the treat-
ment and outcome (measure employed to define clinical 
response and percentage of patients who achieved this). 
Further, the quality and potential biases of the studies 
assigning an overall quality score per study between 0 and 
5 points according Oxford 2009 level of evidence were 
also evaluated.

Results
Characteristics of the studies
A detailed flow  chart with the results of the literature 
search is depicted in figure 1.

The search retrieved 1862 citations. A total of 44 arti-
cles were selected for full-text review, out of which nine 
studies were finally included for data extraction.9–11 14 19–23 
The reasons to exclude the remaining studies after 
reading the full text are provided in online supplemen-
tary file table S2). Details for each of the nine studies 
included are shown in table 1.

Most of them were observational studies reporting data 
from national registries and only two studies used data 
from clinical trials. In total the selected studies included 
data from 1956 patients (90.9% AS and 9.1% nr-axSpA) 
who switched to a second bDMARD and 170 patients 
(all of them with AS) who switched to a third bDMARD. 
Importantly, the first bDMARD was a TNFi in all patients, 
while the second bDMARD was a TNFi in 1905 (97.4%) 
patients and an IL-17i in 51 (2.6%) patients. Baseline 
characteristics (median, range) of patients who switched 
bDMARD were as follows: age 43 (38–46) years old, 67% 
(54–80) male, 77% (62–84) HLA-B27+ and BASDAI 
before switching drugs 6.2 (5.2–7.1). As a control group, 
data from 4191 patients after receiving the first bDMARD 

were analysed. Median (range) follow-up period after 
switching bDMARD was 6 (3–12) months. The level 
of evidence according to Oxford  2009 was 4 for seven 
studies and 2b for the remaining two studies.

Reasons to discontinue the first bDMARD
Figure  2  shows the reasons to discontinue the first 
bDMARD for the six studies reporting data on 
this.7 11 14 19 20 22 The most common reason was inefficacy, 
followed by intolerance or adverse events related to the 
administered drug. With regard to the type of ineffi-
cacy, only three studies differentiated between primary 
and secondary failure.14 19 22 In these studies, primary 
failure was the reason to interrupt bDMARD in a smaller 
subgroup of patients (19%, 22% and 23%, respectively), 
while secondary failure was the responsible cause in 
a higher proportion of patients (35%, 39% and 43%, 
respectively).

Efficacy of switching to a second bDMARD
In total, nine studies evaluated the efficacy of switching 
to a second bDMARD. All patients participating in these 
received a TNFi as the first bDMARD. Additionally, 
the second bDMARD was a TNFi in eight out of nine 
studies including 1905 patients, while this was an IL-17i 
in only one study reporting pooled data from a total of 
51 patients participating in Efficacy, Safety  and Tolera-
bility of Secukinumab in Active Ankylosing Spondylitis 
Patients (MEASURE) 1 and MEASURE 2 trials. The type 
of TNFi administered as first or second bDMARD is spec-
ified in table 1.

Figure  3  shows the percentage of patients achieving 
clinical response for each study. Importantly, the sample 
size and the definition of clinical response employed 
were very heterogeneous across the studies. The number 
of patients switching to a second TNFi ranged between 
77 and 632. The percentage of patients achieving clinical 
response after a second TNFi ranged between 25% and 
56% in six studies using BASDAI50, 78% in one study 
using BASDAI<4% and 17% in one study using ASASpr 
criteria, which is a more strict definition. In these same 
studies, clinical response after the first TNFi occurred 
in 50%–72% and 83% of patients, respectively (no data 
reported for the study using ASASpr criteria). Further-
more, 47% of 51 patients receiving IL-17i after a prior 
TNFi achieved clinical response (ASAS40 criteria) 
compared with 66% of patients who received IL-17i as 
the first bDMARD.

Efficacy of switching to a third bDMARD
Only three studies including a total of 170 patients 
evaluated the efficacy of a third bDMARD, all of them 
after receiving two TNFis, which are also specified in 
table 1. Clinical response was defined as BASDAI50 in the 
three studies, and the percentage of patients achieving 
this outcome was 29%,19 30%9 and 52%.20

No study provided data on the efficacy of a fourth or 
consecutive bDMARD in patients with axSpA.
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Figure 2  Reasons to discontinue the first biological 
disease-modifying antirheumatic drug (antitumour necrosis 
factor in all studies). AE, adverse event.

Figure 3  Efficacy as first, second and third bDMARD in 
patients with axial spondyloarthritis. ASAS, Assessment 
of Spondylo Arthritis international Society; BASDAI, Bath 
Ankylosing Spondylitis Disease Activity Index; bDMARD, 
biological disease-modifying antirheumatic drugs; IL-17i, 
interleukin-17 inhibitor; TNFi, tumour necrosis factor inhibitor. 

Predictors of clinical response after switching bDMARDs
Reason to discontinue the first bDMARD
In total, five studies evaluated the influence of the reason 
to interrupt the first bDMARD (a TNFi in all studies) on 
the efficacy of the second or third bDMARD (also a TNFi 
in all studies).

Two of these studies differentiated between inefficacy 
and adverse events, but they did not provide data about 
the type of failure (primary or secondary). In the Norwe-
gian Antirheumatic Drug Register  (NOR-DMARD study 
(n=77), the percentage of patients achieving BASDAI50 
response was similar in patients who discontinued 
drug due to inefficacy compared with that observed in 
patients interrupting it because of adverse events (21% 
vs 33%, respectively; p=0.36).11 In the Danish nation-
wide registry (DANBIO) registry (n=432), the reason to 
discontinue the first TNFi was not significantly predic-
tive of response to the second TNFi, and drug survivals 
were similar among groups regardless of the reason for 
switching.9

Additionally, three studies also differentiated between 
primary or secondary failure within patients who discon-
tinued because of inefficacy. The RHAPSODY study 
(n=326) demonstrated in a logistic regression analysis 
that the reason to discontinue the prior TNFi had no 
statistically important impact on the likelihood to achieve 
clinical response. Nevertheless, the observed ASAS40 and 
BASDAI50 response rates were greater in the group of 
patients discontinuing prior TNFi therapy because of loss 
of response or intolerance than in the group interrupting 
the first TNFi due to lack of response (ASAS40 response: 
43% and 39% vs 26%, respectively; BASDAI50 response: 
42% and 46% vs 26%, respectively).14 In the study from 
Paccou et al (n=75), the response to the second or third 
TNFi was not influenced by the reason to interrupt the 
first TNFi either. In this, the percentage of responders 
to a second TNFi was 79% for side effect, 82% for loss 
of efficacy and 81% for primary non-responders.19 Oppo-
site this, Ciurea et al (n=632) recently reported in a Swiss 
cohort that the efficacy of a second TNFi is significantly 
impaired in patients with primary failure compared with 
those with secondary failure. The median drug survival 
was lower for primary versus secondary failure (1.1 vs 
3.8 years, respectively; p<0.01), and the percentage of 
patients achieving at least a moderate disease activity 
according to the ASDAS was also lower in the first group 
(11% vs 39%, respectively; p<0.01). Nevertheless, the 
proportion of HLA-B27 carriers within the subgroup of 
patients experiencing primary failure was significantly 
lower than among patients with secondary failure (43% vs 
69%, respectively; p<0.001), which could also explain the 
differences observed in clinical response after switching 
to a second TNFi, because HLA-B27 has been associated 
with clinical response to TNFi and  because this could 
represent misdiagnosis of axSpA among the primary 
failure subgroup.24

Changing the type of TNFi
Only the RHAPSODY study analysed if the probability to 
achieve clinical response after switching depended on 
the type of prior TNFi received. In this open-label study, 
patients who experienced a failure to etanercept (n=85), 
infliximab (n=150) or both TNFis (n=74) received adali-
mumab. Surprisingly, results showed that the likelihood 
of achieving ASAS40 response after 12 weeks of adal-
imumab was significantly greater for patients with only 
prior infliximab therapy compared with patients with 
only prior etanercept therapy and those with prior treat-
ment with both infliximab and etanercept (44% vs 31% 
and 32%, respectively).14

Changing the target mechanism
Data from switching to a different target only  come 
from a pooled analysis using data of the MEASURE 1 
and MEASURE 2 trials. In these studies, a total of 51 
patients switched from TNFi to IL-17i, but the reason 
to discontinue TNFi was not reported in detail. Out of 
these patients, 47% achieved clinical response (ASAS40 
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criteria) after 16 weeks of treatment.23 Finally, so far there 
are no data available to assess the efficacy of receiving a 
TNFi after being treated previously with IL-17i.

Discussion
This study summarises the scientific evidence to switch 
bDMARDs in patients with axSpA. In addition, it also 
analyses the influence of three relevant factors (reason to 
discontinue prior bDMARD, changing the type of TNFi 
received and changing the target mechanism) on the 
probability to achieve clinical response after switching to 
a second or consecutive bDMARD in these patients.

Published data indicate that switching to a second 
bDMARD (either a TNFi or IL-17i) in patients with 
axSpA interrupting a prior TNFi is efficacious. However, 
clinical response after this is lower than the one expe-
rienced by patients naive to bDMARD. Between 25% 
and 56% of patients switching to a second TNFi achieve 
clinical response (BASDAI50), which is similar to the 
ASAS40 response observed data in patients who switch 
to an IL-17i (30%–50%). Moreover, published data to 
assess the efficacy of switching to a third bDMARD (only 
TNFi data are available) are very limited and do not allow 
making strong conclusions. However, it seems that the 
likelihood to response after a second switch is lower than 
after the first switch.

In addition, this review also analyses the influence of 
three important factors as possible predictors of clin-
ical response when switching bDMARD in patients with 
axSpA: (1) the reason to discontinue prior TNFi, (2) 
changing the type of TNFi received and (3) changing the 
target mechanism. Opposite to the results observed in 
patients with rheumatoid arthritis,25 no predictors have 
been clearly identified, but it is also true that published 
data to answer this question in patients with axSpA are very 
limited, especially to evaluate the influence of changing 
the type of TNFi received or the target mechanism.

To our knowledge, this is the first study systematically 
reviewing the efficacy of switching bDMARD in patients 
with axSpA. Nevertheless, a few relevant limitations 
should be taken into consideration. Overall, it is difficult 
to compare results among studies because the sample 
size, design, context and clinical measures employed 
to assess clinical response are very heterogeneous. For 
switching to a second TNFi, extensive data from almost 
2000 patients are available, but most of these come 
from observational studies using BASDAI50 response 
criteria as the outcome. Moreover, in these studies, 
not all patients discontinuing a first TNFi switched to a 
second TNFi, which may overestimate the response rate 
among these patients.9 By contrary, available data for 
switching to an IL-17i are just limited to 51 patients, but 
all of them participating in two randomised controlled 
trials using ASAS40 criteria to define clinical response. 
Therefore, the comparison between drugs should be 
done with caution. In addition, this systematic literature 
review assessed efficacy of bDMARDs based on clinical 

response measures, but it did not analyse drug survival in 
the different studies, which may affect the results. In this 
regard, it was preferred to use a more objective outcome. 
Furthermore, most of the studies included patients with 
AS, so the evidence in patients with nr-axSpA is almost 
non-existent.

In conclusion, in patients with axSpA, published data 
indicate that switching to a second bDMARD (either a 
TNFi or IL-17i) after interrupting a prior TNFi is effi-
cacious. However, clinical response after this second 
bDMARD is lower than the one achieved by patients naive 
to bDMARD. So far, considering the reason to discon-
tinue the first bDMARD, the type of prior TNFi or the 
change of target mechanism does not seem to influence 
on the response to the second bDMARD. Nevertheless, 
with regard to changing target data are very limited and 
restricted to one direction (from TNFi to IL-17i). Finally, 
data to assess the efficacy of switching to a third bDMARD 
in patients with axSpA are lacking and not conclusive, 
so further data are necessary to answer this question. 
On top of this, future studies should include patients 
covering the entire spectrum of the disease and a head-
to-head comparison between the different alternatives to 
switch bDMARDs.
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