
O

D
s

F
C
a

b

c

d

e

A
A
A

K
T
S
D

1

e
p
i
i
t
a

l

1

Joint Bone Spine 86 (2019) 761–767

Available  online  at

ScienceDirect
www.sciencedirect.com

riginal  article

rug  maintenance  of  a  second  tumor  necrosis  factor  alpha  inhibitor  in
pondyloarthritis  patients:  A  real-life  multicenter  study

austine  Krajewskia, Lucia  Andrasb,  Céline  Pereira-Gilliona, Philippe  Goupillea,c,
arine  Salliotd,e,∗

Rheumatology, University hospital, 37044 Tours cedex 9, France
Rheumatology, 41000 Blois, France
University of Tours, EA7501 Tours, France
Rheumatology Unit, Orleans hospital, 14, avenue de l’hôpital, CS86709, 45067 Orleans cedex, France
I3MTO Laboratory EA 4708, University Orleans, 45067 Orleans, France

a  r  t  i  c  l e  i n  f  o

rticle history:
ccepted 3 July 2019
vailable online 18 July 2019

eywords:
NF inhibitors
pondyloarthritis
rug survival

a  b  s  t  r  a  c  t

Objectives:  Five  TNF  inhibitor  (TNFi)  agents  are  marketed  for spondyloarthritis  (SpA):  1  soluble  receptor
(SR)  and  4 monoclonal  antibodies  (mAbs).  From 15%  to 30%  of  patients  stop  the  first  TNFi  in the  first  2
years,  but  we  lack recommendations  on  the  choice  of the  second  TNFi.  The  aim  here  was  to  assess  drug
survival  of  a second  TNFi  in SpA  and  its determinants.
Methods:  This  was  a multicenter  observational  study  of SpA  patients  who  started  a first  TNFi  in  2013
and  2014  and  were  followed  to 2018.  For  the first  and second  TNFi,  we  retrospectively  collected  data  on
initiation  and  discontinuation  dates,  type  of TNFi,  and  reasons  for  withdrawal.  Kaplan–Meier  plots  and
log-rank  tests  were  used  to compare  drug  survival.  Factors  associated  with  drug  survival  of  the  second
TNFi were  analyzed  by  univariate  Cox  regression  analyses.
Results:  We  included  244 patients.  During  a  follow-up  of  7,838  patient-months,  101  (41%)  received  1 TNFi,
and  143  (59%)  switched  to a  second  TNFi.  Mean  drug  intake  duration  was  significantly  greater  with  the
first  than  second  TNFi:  21.7  (SD 19.6)  and  15.4  (SD 13.6)  months  (P < 0.001).  When  switching  to  another
mAb  or from  an  SR  to an  mAb  (or the  reverse),  mean  drug  survival  did  not  differ:  14.4  (SD  12.7)  and  16

(SD  14.1)  months  (P = 0.35).  Factors  associated  with  retaining  the  second  TNFi were  male  sex (P  = 0.054)
and  age  <  41 years  at SpA  diagnosis  (P =  0.022).  On  multivariable  analysis,  only age  <  41  years  at  diagnosis
remained  independently  associated  with  maintenance  of  the  second  TNFi.
Conclusion:  In SpA  patients,  drug  survival  is significantly  longer  with  the  first  than  second  TNFi.  Male  sex
and age < 41  years  at diagnosis  were  associated  with  retaining  the second  TNFi.

©  2019  Société  franç aise  de  rhumatologie.  Published  by  Elsevier  Masson  SAS.  All rights  reserved.
. Introduction

Spondyloarthritis (SpA) represents chronic inflammatory dis-
ases that mainly affect the axial skeleton but can also involve
eripheral joints [1]. Treatment with tumor necrosis factor-�
nhibitor (TNFi) agents greatly ameliorates axial and peripher-
cal symptoms in patients with high disease activity despite
reatment with non-steroid anti-inflammatory drugs (NSAIDs)
nd/or disease-modifying anti-rheumatic drugs (DMARDs) such as

∗ Corresponding author at: Rheumatology Unit, Orleans hospital, 14, avenue de
’hôpital, CS86709, 45067 Orleans cedex, France.

E-mail address: carine.salliot@chr-orleans.fr (C. Salliot).

https://doi.org/10.1016/j.jbspin.2019.07.003
297-319X/© 2019 Société franç aise de rhumatologie. Published by Elsevier Masson SAS.
methotrexate or sulfazalazine [2–5]. To date, 5 TNFi agents are
marketed for active SpA in France: 1 soluble receptor (SR) of TNF
(etanercept), and 4 monoclonal antibodies (mAbs; infliximab, adal-
imumab, golimumab and certolizumab).

These 5 TNFi agents have a comparable efficacy in first-line
treatment. However, 15% to 32% of patients show inadequate
response (lack of efficacy or safety issues) within the 2 years
after starting the first TNFi. We  lack recommendations on the
choice of a second-line TNFi [2,3,6,7]. Moreover, across published
studies, predictors of a switch to a second TNFi are controver-
sial. Sex, age, C-reactive protein (CRP) level, and disease activity
may  play a role in retention rate of a second TNFi course

[8–10].

The aim of this study was  to assess, in clinical daily practice,
drug survival of a second TNFi in SpA and its determinants.
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. Methods

We  conducted a multi-center, retrospective observational study
n 3 cities (Tours, Orleans, Blois) in the Centre-Val de Loire state of
rance.

.1. Study population and follow-up

SpA patient recruitment was previously described [11]. Briefly,
ll rheumatologists who collaborated with 3 public hospitals in the
entre-Val de Loire area were asked to participate in the study via a
ailed information letter. After their agreement, they provided the

ist of SpA patients who started their first TNFi in 2013 or 2014. To
nsure the completeness of patient recruitment, we  also used the
ist of patients seen during an educational visit before TNFi initia-
ion (available in Tours and Orleans centers). Each patient received
n information letter, with the possibility of refusing participation
n the study. We excluded patients who participated in another
linical study.

.2. Assessment of drug survival

Patients who agreed to participate were followed by academic
r private practice rheumatologists from the date of starting the
rst TNFi until the end of the first trimester of 2018.

.3. Predictors of retaining the second-line TNFi

Data were retrospectively collected from medical charts by
sing a standardized case report form. We  collected data on
emographics (age, sex, smoking status), SpA phenotype, date of
iagnosis, human leukocyte antigen B27 (HLAB27) status, Assess-
ent of SpondyloArthritis Society (ASAS) and modified New York

NYm) classification criteria [12–14], and disease activity at the
tart and end of TNFi courses or follow-up [Bath Ankylosing
pondylitis Disease Activity Index (BASDAI), CRP level]. For each
NFi course, we collected the type of TNFi, dates of initiation and
iscontinuation, dosage, and route of administration; CRP level
nd BASDAI at initiation, 12 to 16 weeks after initiation and at
ithdrawal; methotrexate and NSAID concomitant treatments;

nd reason for TNFi discontinuation (lack of treatment effect, side
ffects, and remission).

Lack of treatment effect was defined as primary failure in case of
ack of clinical improvement without any improvement described
n the medical chart. Secondary failure was defined as lack of effi-
acy after clinical improvement recorded in the medical chart.

The study protocol was approved by the Committee for the Pro-
ection of Persons of Poitiers in June 2017.

.4. Statistical analysis

Data for patients are described with numbers (%) for categorical
ariables and mean [standard deviation (SD)] for continuous vari-
bles. Patients were divided into 2 groups: receiving only 1 TNFi and
eceiving 2 TNFi courses during follow-up. Drug survival was  cal-
ulated as the number of months treatment was maintained with
he first and second TNFi courses. For each treatment course, start
ates were the date of the first given dose and the stop date was
he date of withdrawal recorded in the medical chart. For patients
ho switched to a second TNFi, we analyzed those who switched

rom an SR to an mAb  or the reverse and those who switched from
n mAb  to another mAb. Kaplan–Meyer survival analysis and the

og-rank test were used to compare drug survival.

Univariate Cox regression analysis, with age as a time scale, was
sed to identify potential factors associated with survival of the sec-
nd TNFi at the end of follow-up and potential confounding factors.
pine 86 (2019) 761–767

Then, multivariable Cox regression analysis was used to introduce
in the models factors associated with drug retention with P < 0.20
on univariate Cox regression analysis. Results are given in hazard
ratios (HRs) with 95% confidence intervals (CIs). In case of miss-
ing data for repeated measurements (BASDAI, CRP level), the last
observation carried forward method was used. P < 0.05 was consid-
ered statistically significant. Statistical analyses involved the use of
SAS v9.4 (SAS Inst. Inc., Cary, NC, USA).

3. Results

3.1. Study population and baseline characteristics

Among the 274 SpA patients included, 30 were excluded: 23
with missing data and 7 refusals (Fig. 1). Analyses involved 244
patients who  were followed by 49/57 rheumatologists solicited for
participation in this study. The mean follow-up was 32.1 (SD 18.8)
months (total follow-up 7,838 patient-months). Patient character-
istics are in the supplemental file Table S1: mean age at the start
of the first TNFi was 45.1 (SD 12.5) years; 157 (64.6%) patients
were women  and 190 (78%) fulfilled ASAS or mNY  classification
criteria. The most common SpA phenotype was axial radiographic
(n = 117, 47.9%) and 106 (52.2%) patients were HLAB27-positive.
Among the 244 patients, 143 (59%) received a second TNFi and 101
(41%) received only one course of TNFi. At the end of follow-up, 56
(23%) patients continued their first TNFi (Fig. 1).

Among the 101 patients who  received only one TNFi, 77 (76.2%)
received an mAb  and 24 (23.8%) an SR; 77 (76.2%) fulfilled ASAS
classification criteria, 15/44 (34.1) were current smokers, and 56
(55.4%) received concomitant NSAIDs and 22 (22%) concomitant
methotrexate.

Among the 143 patients who  switched to a second TNFi, 112
(78.3%) fulfilled ASAS classification criteria and 28/74 (37.8%) were
current smokers; 55 (38.5%) switched from an mAb  to another mAb
and 88 (61.5%) from an SR to an mAb  or the reverse (50 from mAb
to SR and 38 from SR to mAb). Characteristics of these patients
are in Table 1. The main reason for withdrawal of the first TNFI was
secondary lack of efficacy (44%, n = 63), then primary lack of efficacy
(37.7%, n = 54) and finally adverse events (17.6%, n = 25) (Table 1).

3.2. Drug survival of the first TNFi

The mean duration of the first TNFi was  21.7 months [SD 19.6;
median 11.6 (Q1–Q3 5.1–40.6)], with no difference according to
the mode of action (SR or mAb, 19 and 22.7 months respectively,
P = 0.0992).

3.3. Drug survival of the second TNFi

Mean drug survival of the second TNFi was  15.4 months [SD
13.6; median 10.8 (Q1–Q3 4.9–22.9)]. The drug survival was
shorter for the second than first TNFi (mean difference 6.3 months,
P < 0.001). With a switch from one mAb  to another mAb, mean
drug survival was 14.4 (SD 12.7) months. With a change in mode
of action between the first and second TNFi (mAb to SR or vice
versa), mean drug survival was 16.0 (SD 14.1) months. The dif-
ference was not statistically significant (P = 0.3541) (Fig. 2). Fig S1
shows Kaplan–Meier survival curves for the second TNFi for the
3 possible switches: 1) mAb  → mAb, 2) mAb  → SR, 3) SR →mAb.
The mean therapeutic duration of the second TNFi was 15.8 (SD
14.8) months, 16.4 (SD 13.3) months and 14.4 (SD 12.7) months for
patients who  switched from an mAb  to SR, SR to mAb, and mAb  to

another mAb, respectively, with no significant difference between
the 3 groups (P = 0.4700, log-rank test).

Regarding drug survival, a sensitivity analysis was performed
by excluding patients who did not fulfill ASAS or mNY  classification
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Fig. 1. Flow of patients with spondyloarthritis (SpA) in the study. TNFi: tu

riteria (n = 54). Thus, analyses were performed on 190 patients
ith similar characteristics to the overall population: 72 were
en  (38%), 93/163 were positive for HLAB27 and the mean age at

pA diagnosis was 40.9 (SD 13.1) years. Among the 190 patients,

8 (41%) and 112 (59%) received only 1 TNFi or a second TNFi,
espectively; 43/112 (38.4%) switched from an mAb  to another
Ab, 29 (26%) from an SR to an mAb  and 40 (35.6%) from an mAB

o an SR. The mean duration of the second TNFi was  15.2 months
ecrosis factor inhibitor; mAb: monoclonal antibody, SR: soluble receptor.

[SD 13.4; median 10.9 (Q1–Q3 4.9–22.7)], identical to that in the
overall population. As a second TNFi, 72 (64.3%) patients received
an mAb, mainly adalimumab (36/72, 50%). Survival curves for the
second TNFi by type of switch are in the Figs S2 and S3. We found

no significant difference in drug survival (log-rank tests). Thus,
the results for drug survival, restricted to SpA patients fulfilling
ASAS or mNY  criteria, were consistent with data for the overall
cohort.
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Table 1
Characteristics of patients who received a second TNFi, by type of switch (n = 143).

ChangemAb–mAb, n = 55 ChangemAb–SR or SR–mAb, n = 88

Women, n (%) 41 (74.5) 65 (73.9)
Age  at initiation of 1st TNFi (years), mean (SD) 44.3 (13.2) 44.2 (10.91)
Age  at initiation of 2nd TNFi (years), mean (SD) 45.4 (13.1) 45.4 (10.92)
Age  at SpA diagnosis, mean (SD) 42.8 (13.1) 42 (11.21)
Symptoms duration before initiation of the 1st TNFi (months), means (SD) 55.8 (52.7) 44.7 (44.2)
Symptoms duration before initiation of the 2nd TNFi (months), means (SD) 69.5 (54.4) 55.9 (44.0)
Center, n (%)

Orleans 18 (32.7) 27 (30.7)
Tours 35 (63.6) 45 (51.1)
Blois  2 (3.6) 16 (18.2)

SpA  phenotype, n (%)
Axial radiographic 27 (49.1) 38 (41.2)
Axial  non-radiographic 7 (12.7) 13 (14.8)
Erosive arthritis 0 (0) 6 (6.8)
Non-erosive arthritis 4 (7.3) 5 (5.7)
Enthesitic 1 (1.8) 2 (2.3)
Mixed 16 (29.1) 24 (27.3)

HLAB27 positivity, n (%) (n = 119) 16/43 (37.2) 38/76 (50.0)
ASAS  classification criteria fulfilled, n (%) 43 (78.2) 69 (78.4)
mNY  classification criteria fulfilled, n (%) 27 (49.1) 38 (43.2)
Reason for withdrawal of the 1st TNFi, n (%)

Primary failure 18 (32.7) 36 (40.9)
Secondary failure 27 (49.1) 36 (40.9)
Safety issue 9 (16.4) 16 (18.2)
Remission 1 (1.8) 0

Current smoker at baseline, n (%) (n = 74)
No 21/27 (77.8) 25/47 (53.2)
Yes  6/27 (22.2) 22/47 (46.8)

NSAID intake at baseline, n (%)
No 26 (47.3) 34 (38.6)
Yes  29 (52.7) 54 (61.4)

MTX  intake at baseline, n (%)
No 44 (80) 72 (81.8)
Yes  11 (20) 16 (18.2)

BASDAI at initiation of 1st TNFi, mean (SD) 5.9 (1.7) 6.4 (1.54)
BASDAI at initiation of 2nd TNFi, mean (SD) 6.7 (1.3) 6.1 (1.41)
CRP  level at initiation of 1st TNFi (mg/l), mean (SD) 5.6 (10.1) 6.6 (12.41)
CRP  level at initiation of 2nd TNFi (mg/l), mean (SD) 6.5 (11.2) 6.3 (12.03)
Duration of the 2nd TNFi (months), mean (SD) 36.2 (32.9) 40.8 (35.8)

ASAS: Assessment of SpondyloArthritis Society; mNY: modified New York; HLAB27: human leukocyte antigen B27; NSAID: non-steroidal anti-inflammatory drug; BASDAI:
Bath  Ankylosing Spondylitis Disease Activity Index; CRP: C-reactive protein; mAb: monoclonal antibody.

Fig. 2. Drug survival of the second TNFi by type of switch between the first and second TNFi (mAb–mAb in blue, mAb–SR or the reverse in red).
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Fig. 3. Drug survival of the second TNFi by type of switch between the first and second TNFi (mAb–mAb in blue or mAb–SR and the reverse in red) in patients who stopped
the  first TNFi because of lack of efficacy (n = 137).
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ig. 4. Drug survival of the second TNFi by reason for withdrawal of the first TNFi (

For patients who stopped the first TNFi for lack of efficacy
n = 137), mean drug survival was 15.8 (SD 14.8) months with a
witch from an mAb  to an SR and 16.4 (SD 13.3) months with a
witch from an SR to an mAb  (Fig. 3). For patients who  switched
rom an mAb  to another mAb, the drug survival was  shorter [mean
4.4 (SD 12.7) months], but the difference was not statistically sig-
ificant (P = 0.47).

The drug survival of the second TNFi was not affected by the

ode of action or type of TNFi (P = 0.7301 and P = 0.1674) or rea-

on for withdrawal of the first TNFi (mean primary failure: 14.6
onths; secondary failure: 15.1 months; side effects: 18.2 months,

 = 0.3520) (Fig. 4).
ry failure in blue line, secondary failure in red line and side effect in green line).

3.4. Determinants of drug survival of the second TNFi

On univariate Cox regression, drug survival of the second
TNFi was  longer with age < 41 versus > 50 years (HR = 10, 95% CI
1.386–72.25, P = 0.0224), with a trend for male sex (P = 0.0541).
Drug survival did not differ by SpA phenotype, HLAB27 status,
smoking status, reason for withdrawal of the first TNFi, meeting
ASAS or mNY  criteria, baseline CRP level, BASDAI, concomitant use

of methotrexate or NSAID, duration or mode of action of the first
TNFi and symptoms duration (Table S2).

On multivariate Cox regression, including sex, age at SpA diag-
nosis and centre, age < 41 years at diagnosis remained a predictor
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f long drug survival of the second TNFi (HR = 7.5, 95% CI 0.99–57.4,
 = 0.014) but not male sex (HR = 1.8, 95% CI 0.7–4.5).

. Discussion

In our observational study, 244 patients with SpA were followed
or a mean of 32 months after the start of the first TNFi. Patient
haracteristics were consistent with French published data regard-
ng spondyloarthritis [15,16]. The mean duration of the first TNFi

as 21.7 months, with no significant difference by TNFi mode of
ction. Among 244 SpA patients, 143 (59%) received a second TNFi.
ean drug survival was significantly shorter with the second than

rst TNFi (15.4 months). Drug survival of the second TNFi was  not
ffected by sex, symptoms duration, reason for withdrawal of the
rst TNFi, change of mode of action, SpA phenotype, HLAB27 or
moking status, or classification criteria. Only age < 41 years at SpA
iagnosis was significantly associated with retaining the second
NFi.

Regarding the drug survival of the first TNFi, retention rates
ary among countries, probably because of the restriction and
ecommendations of national drug agencies. In an Australian obser-
ational study, 12% of patients with SpA changed the TNFi at 1 year
fter initiation of the first TNFi [17]. In the ATTRA registry, duration
ates for the first TNFi were 84% at 1 year, 76% at 2 years and 72% at 3
ears, better than those reported for rheumatoid arthritis [10]. In a
orean study, 26% of patients changed their first TNFi to another at
7.2 months of follow-up [18]. In this previous study, the first TNFi
rescribed was infliximab, then etanercept and adalimumab, unlike

n our study, in which the first TNFi prescribed was, in descending
rder of frequency, adalimumab, etanercept, golimumab and inflix-
mab, which can be explained by the fact that in France, we use

ainly subcutaneous forms first (for economic reasons and com-
on clinical practice). In a French study conducted in Auvergne

19], the mean duration of the first TNFi was 69.7 months, which
as longer than in our study (21.7 months). In this previous retro-

pective study, the recruitment period was longer (2001 to 2015)
han in our study (from 2013 and 2014). Fewer therapeutic options
ere available for patients with SpA in the 2000s, which encour-

ged rheumatologists to maintain the current treatment as long as
ossible. A Korean study found longer mean duration (84 months)
robably due to the recruitment period (from 2003 to 2011) and
ational recommendations [20].

In the Australian study [17], retention rates at 1 and 2 years
ere better with etanercept than infliximab or adalimumab: 83%

f patients with etanercept were still receiving it at 1 year and 58%
t 2 years. These results are similar to those of a Finnish study,
nding drug survival better with etanercept and adalimumab than

nfliximab [9].
As in our study, other studies did not find any differences in

uration of the first TNFi by mode of action of the TNFi [10].
Overall, 59% of our patients received a second TNFi. The reason

or withdrawal of the first TNFi was secondary lack of efficacy (44%),
ollowed by primary lack of efficacy (38%). These results are close to
hose found in the DANBIO registry: the first reason for withdrawal
f the first TNFi was loss of efficacy (56%), then adverse events (27%)
21]. In other observational studies, such as the ATTRA registry, the

ain reason for withdrawal was adverse events (30.4%) [10].
In the present study, drug survival was significantly shorter for

he second than first TNFi, which was previously described in obser-
ational studies, showing poorer response with the second TNFi
9,21–26]. Indeed, in the DANBIO register, the median duration was

horter for the second than first TNFi: 1.6 (95% CI 1.0–2.2) versus 3.1
2.6–3.7) years [21]. In the study by Lie et al., the retention rate was
igher for the first than second TNFi: 76% and 67% at 1 year and 65%
nd 60% at 2 years of follow-up [22]. The same results were found in
pine 86 (2019) 761–767

psoriatic arthritis, with a median duration of 2.2 (95% CI 1.9–2.5%)
years for the first TNFi and 1.3 (1.0–1.6) years for the second TNFi
[23].

We  found only one factor associated with drug survival of the
second TNFi: age < 41 years at SpA diagnosis, after adjustment for
centre and sex. Thus, the change in mode of action between the first
and second regimen was  not associated with better retention rate
or duration of the second TNFi, even in patients who stopped the
first TNFi for lack of efficacy. These results agree with those from
Sparado et al. [27], finding no difference in drug survival rates of
the second TNFi between patients who switched from infliximab
to adalimumab or from etanercept to adalimumab [27]. However,
in the Auvergne study [19], drug survival was longer with a change
from one mAb  to another mAb  than when switching from an SR to
a mAb  or the reverse.

In our study, sex, SpA phenotype, HLAB27 status, current smok-
ing, fulfilling ASAS or NYm criteria, disease activity (BASDAI, CRP
level), reason for withdrawal of the first TNFi and concomitant
treatments (methotrexate and NSAIDs) did not affect drug survival
of the second TNFi. Our findings may  result from the lack of power
of our study due to missing data for the 143 patients who received
a second TNFi: BASDAI scores (58%), smoking status (50%), HLAB27
status (17%) and CRP level (66%). Nevertheless, the data in the litera-
ture are inconsistent on this point. As suggested by some published
data, smoking could affect TNFi efficacy. The lack of power due to
missing data on smoking status (close to 50%) may  explain why
tobacco exposure did not affect drug survival in our study. However,
a recent study suggested that smoking may  affect disease activ-
ity at 6 months in patients receiving an TNFi, with no significant
association with drug survival [28].

In the study by Gulyas et al., older age at initiation of the first
TNFi [mean age 42.5 (SD 12.6) versus 38.8 (SD 11.2) years] was a
risk factor for discontinuation [29].

In the ATTRA registry, BASDAI and duration of disease did not
affect drug survival. However, female sex and biological inflam-
mation were associated with discontinuation of the TFNi [10]. In
the DANBIO registry, only male sex, low BASFI, adalimumab treat-
ment and infliximab as the first TNFi were associated with longer
drug survival. CRP level at initiation, BASDAI, concomitant treat-
ment with methotrexate, and reason for withdrawal of the first
TNFi did not affect the drug survival of the second TNFi [21]. How-
ever, in the Swiss register, with primary failure of the first TNFi, the
median duration of the second TNFi was 1.1 years, but in the event
of secondary failure, it was  3.8 years (P = 0.003) [30].

In psoriatic arthritis, male patients and those with low number
of painful joints and low fatigue score retained their second TNFi
longer, as did patients in whom the drug was introduced early [25].
Other studies such as the Norwegian study based on data from the
NOR-DMARD registry [26] showed a lack of effect of the reason for
withdrawal of the first TNFi on duration of the second TNFi.

To our knowledge, this is the first study to examine the effect of
a change in mode of action between the first and second TNFi on
drug survival of the second TNFi in real life, with a good participa-
tion rate for rheumatologists and patients (89%). The list of patients
who started their first TNFi in 2013 or 2014 was  obtained from a
therapeutic education register in Orleans and Tours centres. This
process limits the bias in patient selection. The larger number of
patients in Tours versus Orleans and Blois implied a “centre effect”,
which we were able to adjust for in the multivariate Cox model. The
number of patients was  identical in the groups “change of mode
of action” and “no change of mode of action,” which allowed for
good comparability. The data collection was standardized to limit

classification bias. The limitations of this study are related to mem-
ory bias and the number of missing data due to the retrospective
design, which may  have influenced the analysis of factors affecting
the duration of the second TNFi, with potentially a lack of power.
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This observational study in current practice confirmed better
urvival of the first than second TNFi in patients with SpA. We show
o change in survival of the second TNFi according to a change or
ot in mode of action between the first and second TNFi. Also, few

actors affected the survival of the second TNFi, only age < 41 years
t diagnosis.
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