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ORIGINAL ARTICLE

Discontinuation and switching patterns
of tumour necrosis factor inhibitors
(T'NFis) in TNFi-naive and TNFi-
experienced patients with psoriatic
arthritis: an observational study from
the US-based Corrona registry

Philip J Mease," Chitra Karki,? Mei Liu,? YouFu Li,® Bernice Gershenson,?
Hua Feng,? Peter Hur,* Jeffrey D Greenberg®

ABSTRACT

Objective To examine patterns of tumour necrosis factor
inhibitor (TNFi) use in TNFi-naive and TNFi-experienced
patients with psoriatic arthritis (PsA) in the USA.

Methods All patients aged >18 years with PsA enrolled
in the Corrona Psoriatic Arthritis/Spondyloarthritis
Registry who initiated a TNFi (index therapy)

between March 2013 and January 2017 and had >1
follow-up visit were included. Times to and rates of
discontinuation/switch of the index TNFi were compared
between TNFi-naive and TNFi-experienced cohorts.
Patient demographics and disease characteristics at the
time of TNFi initiation (baseline) were compared between
cohorts and between patients who continued versus
discontinued their index TNFi by the first follow-up visit
within each cohort.

Results This study included 171 TNFi-naive and 147
TNFi-experienced patients (total follow-up, 579.2 person-
years). Overall, 75 of 171 TNFi-naive (43.9%) and 80 of
147 TNFi-experienced (54.4%) patients discontinued their
index TNFi; 33 of 171 (19.3%) and 48 of 147 (32.7%),
respectively, switched to a new biologic. TNFi-experienced
patients had a shorter time to discontinuation (median,

20 vs 27 months) and were more likely to discontinue
(p=0.03) or switch (p<0.01) compared with TNFi-naive
patients. Among those who discontinued, 49 of 75 TNFi-
naive (65.3%) and 59 of 80 TNFi-experienced (73.8%)
patients discontinued by the first follow-up visit; such
patients showed a trend towards higher baseline disease
activity compared with those who continued.
Conclusions The results of this real-world study can help
inform treatment decisions when selecting later lines of
therapy for patients with PsA.

INTRODUCTION

Psoriatic  arthritis (PsA) is a chronic,
immune-mediated rheumatic disease that
affects the musculoskeletal system, skin and

Key messages

What is already known about this subject?

» Patients with psoriatic arthritis (PsA) often cycle
among tumour necrosis factor inhibitors (TNFis),
although data regarding the effectiveness of TNFi
cycling in clinical practice are inconclusive.

» As biologics with alternative mechanisms of action
become available, it is important to understand the
persistence of TNFi use among TNFi-naive versus
TNFi-experienced patients and to characterise those
who continue versus discontinue their TNFis in order
to better inform treatment decisions for patients with
PsA.

What does this study add?

» In this real-world analysis of US patients with PsA,
TNFi-experienced patients were more likely to dis-
continue or switch their index TNFi and had a short-
er time to discontinuation compared with TNFi-naive
patients.

» Patients who discontinued their index TNFi by the
first follow-up visit were more likely to be female
and showed a trend toward higher disease activi-
ty and worse patient-reported outcomes compared
with those who continued.

How might this impact on clinical practice?

» These results may help inform treatment decisions
when selecting later lines of therapy for patients
with PsA.

nails.! 2 The symptoms of PsA are diverse and
may include axial skeletal disorders, nail and
skin changes, peripheral joint inflammation,
enthesitis and/or dactylitis.l_3 Patients with
PsA also have increased risk of developing a
number of comorbidities, including hyperten-
sion, hyperlipidaemia, cardiovascular disease,
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type 2 diabetes mellitus, Crohn’s disease, chronic obstruc-
tive pulmonary disease and depression, compared with the
general population.” PsA is frequently associated with
psoriasis; an estimated 6%-42% of patients with psoriasis
have or will develop PsA,' ®7 while studies suggest that
10%-40% of patients with psoriasis may have undiagnosed
PsA.*? The clinical heterogeneity of symptoms and poten-
tial burden of comorbidities can complicate the diagnosis
and treatment of PsA.” '’

Symptomatic treatment of PsA typically includes
non-steroidal anti-inflammatory drugs and corticoste-
roids."' ' For patients with active PsA, disease-modifying
antirheumatic drugs, such as methotrexate or biologics,
may be necessary for disease control.'’ '* Tumour
necrosis factor inhibitors (TNFis) have traditionally
been the first choice of biologic agent for patients with
refractory PsA.'*'* The efficacy and safety of TNFis
for the treatment of PsA have been demonstrated in
clinical trials."”™ However, previous real-world studies
have shown that approximately 20%—-40% of patients
with PsA who initiate a TNFi may discontinue due to
primary or secondary loss of efficacy, adverse effects
or other reasons.”’ *! For patients who do not respond
to a particular TNFi, switching to another TNFi may
be effective and is a treatment option based on the

ublished literature and experience in clinical prac-
tice 12-1421

European registry studies have shown mixed outcomes
with respect to the effectiveness and persistence of
TNFis in patients with PsA who received first-line
versus second-line TNFis, with some studies showing
better outcomes in patients who switched TNFis and
others showing no difference between treatment
lines or poorer response and persistence in patients
who initiated a second-line versus first-line TNFi.**"*
A prospective, observational study of patients with
PsA in southern Sweden showed moderate improve-
ment in disease activity following the first switch of
TNFi, but poorer response in patients who switched a
second time.”® A previous study using US claims data
showed that patients who initiated a first-line TNFi had
longer persistence compared with those who initiated
a second-line TNFi; however, this study did not assess
patient factors that may be associated with persistence,
such as disease activity and patient-reported outcomes
(PROs) at initiation, or reasons for discontinuation.?’

Few studies have characterised patients with PsA who
continue versus discontinue a TNFi based on line of TNFi
therapy in real-world settings in the USA. A previous study
of patients with PsA enrolled in the US-based Corrona
Registry observed greater persistence with TNFi therapy
among biologic-naive patients compared with biologic-ex-
perienced patients; baseline patient characteristics asso-
ciated with non-persistence included high disease activity
and longer disease duration in both patient populations
as well as prior non-biologic disease-modifying antirheu-
matic drug use and greater skin involvement among
biologic-experienced patients.* However, this study was

conducted in patients enrolled in the Corrona Registry
who initiated a TNFi between October 2002 and March
2013, prior to the approval of biologics with alternative
mechanisms of action (MOAs) for the treatment of PsA
and before the launch of the Corrona Psoriatic Arthritis/
Spondyloarthritis (PsA/SpA) Registry (March 2013),
which focuses on a unique cohort of patients with PsA/
SpA. The introduction of newer biologics with alterna-
tive MOAs has provided additional treatment options for
first-line biologic therapy and for patients who have an
inadequate response to a TNFi. The availability of these
biologics with new MOAs may change biologic prescribing
patterns and patient preferences in clinical practice;
thus, reassessment of treatment patterns is needed as the
therapeutic landscape continues to expand.

To better inform decisions regarding choice of
biologic therapy for patients with PsA in clinical prac-
tice, it is important to understand the persistence of
TNFi use among TNFi-naive patients compared with
those who cycle among multiple TNFis and to char-
acterise those who continue versus discontinue a first
versus second or later line of TNFi therapy. There-
fore, the objective of this study was to examine patient
characteristics and patterns of TNFi use in TNFi-naive
versus TNFi-experienced patients with PsA enrolled in
the US Corrona PsA/SpA Registry.

METHODS

Study population

The Corrona PsA/SpA Registry (NCT02530268) is a
large, independent, prospective, observational cohort of
patients diagnosed with PsA or SpA by a rheumatologist.
The registry includes patients recruited by 43 partici-
pating rheumatologists from 35 private and academic
practice sites across 22 states in the USA. Follow-up data
collection occurs approximately every 6 months using
questionnaires completed by patients and their treating
rheumatologists. As of December 2017, data on 2526
patients with PsA/SpA had been collected. The Corrona
PsA/SpA Registry includes information on 10 767 patient
visits and approximately 5928 patient-years of follow-up
observation time, with a mean duration of follow-up of
3.0 years (median, 3.3 years).

This study included all patients aged =18 vyears
enrolled in the Corrona PsA/SpA Registry who were
diagnosed with PsA, initiated a TNFi (index therapy)
between March 2013 and January 2017 and had >1
follow-up visit after TNFi initiation. Patients were
assigned to a cohort based on prior biologic use (TNFi
naive: no prior TNFi or other biologic; TNFi experi-
enced: 21 prior TNFi without use of a prior non-TNFi
biologic) and followed until discontinuation of the
index biologic or the end of the study period. Patients
within the TNFi-naive and TNFi-experienced cohorts
were stratified by continuation or discontinuation of
the index TNFi by the first follow-up visit. Patients in
the continued group were those who were still receiving
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All patients with PsA
enrolled in the Corrona

PsA/SpA Registry
N '=1804

TNFi-naive patients

—

TNFi-experienced

_____ who patients who | _ _ _ _
! initiated a TNFi initiated a TNFi 1
n=210 n =185 I

Patients without a Patients without a
follow-up visit follow-up visit
n=39 n=38

Patients with 21 Patients with 21

follow-up visit follow-up visit
f n=171 —| f n =147 —l

Discontinued index Continued index Di i index Conti index
TNFi during TNFi during TNFi during TNFi during
follow-up period follow-up period follow-up period follow-up period
n=75 n =96 n =80 n =67
TNFi Naive
Figure 1 Patient disposition. The total follow-up period
included 579.2 person-years, with a mean (SD) follow-up
of 21.9 (9.6) months and median (IQR) follow-up of 23.0
(15.0) months. Patients included in the discontinued groups
were those who switched to a new biologic (TNFi naive,
n=33; TNFi experienced, n=48) or who discontinued without
switching (TNFi naive, n=42; TNFi experienced, n=32). PsA,
psoriatic arthritis; SpA, spondyloarthritis; TNFi, tumour
necrosis factor inhibitor.

TNFi Experienced

the index TNFi at the first follow-up visit; patients in the
discontinued group were those who switched from the
index TNFi to a different TNFi or who discontinued the
index TNFi without switching by the first follow-up visit.
For patients who switched TNFis during follow-up, only
the first TNFi initiation was included in the analysis.

All participating investigators were required to obtain
full board approval for conducting non-interventional
research involving human subjects with a limited data set.
All research was conducted in compliance with the Helsinki
Declaration of 1964 and all later amendments. All registry
subjects were required to provide written informed consent
and authorisation prior to participating.

Outcomes and assessments

Data were collected using questionnaires completed by
patients and their treating rheumatologists at office visits.
Data collected at the time of TNFi initiation (baseline)
included patient demographics, clinical characteristics,
laboratory measurements, disease activity measures and
PROs; baseline characteristics were compared between
TNFi-naive and TNFi-experienced patients and between
those who continued versus discontinued their index
TNFi by the first follow-up visit.

Time to discontinuation (with or without switching)
and time to switch to a new biologic over the total
follow-up period were reported for patients who
discontinued their index TNFi in the overall popu-
lation and in the TNFi-naive and TNFi-experienced
cohorts. Provider-reported reasons for discontinuation
or switch of the index TNFi were collected for patients
who discontinued at any point during follow-up and for
those who discontinued by the first follow-up visitin the
overall population and in the TNFi-naive and TNFi-ex-
perienced cohorts. Potential reasons for discontin-
uation or switch included lack of effect (inadequate
response or failure to maintain response), side effects

(serious, minor or fear of side effects), social reasons
(cost, patient preference or frequency of administra-
tion), doing well (remission or similar events) and
other reasons.

Statistical analysis

Baseline patient demographics, clinical characteristics,
disease activity measures and PROs were compared
between TNFi-naive and TNFi-experienced patients
and between those who continued versus discontinued
their index TNFi by the first follow-up visit within each
cohort using the ° or Fisher exact test for categorical
variables and the two-sample t-test or Wilcoxon rank-sum
test for continuous variables. Categorical variables were
summarised using frequency counts and percentages;
continuous variables were summarised by the number
of observations, mean, SD, median and IQR. Reasons
for discontinuation or switch of the index TNFi were
summarised descriptively. Time to discontinuation (with
or without switching) and time to switch of the index
TNFi were assessed by Kaplan-Meier analysis for the
overall population and in the TNFi-naive and TNFi-ex-
perienced cohorts. Log-rank tests were performed to test
the equality of survivor functions between the TNFi-naive
and TNFi-experienced cohorts. Statistical analyses were
performed using Stata V.14.

RESULTS

Patient population and baseline characteristics

Of the 1804 patients with PsA enrolled in the Corrona
PsA/SpA Registry, 395 initiated a TNFi during the study
period (March 2013—January 2017); 318 had =1 follow-up
visit and were included in the analyses (TNFi naive,
n=171 (53.8%); TNFi experienced, n=147 (46.2%))
(figure 1). Overall, the mean (SD) age was 53.6 (13.7)
years, 56.8% of patients were female and the majority of
patients (90.6%) were white (table 1). TNFi-experienced
patients had significantly longer PsA disease duration
(mean (SD), 13.3 (10.0) vs 9.5 (9.7) years; p<0.01) and
a higher proportion had a history of prednisone use
(27.9% vs 17.5%; p=0.03) compared with TNFi-naive
patients (table 1).

TNFi-naive patients had lower average lateral lumbar
flexion (mean (SD), 13.5 (5.0) vs 21.8 (16.9) cm; p=0.04),
lower baseline patient global assessment scores (mean (SD),
41.1 (28.0) vs 52.2 (29.2); p<0.01) and higher EQ-5D scores
(mean (SD), 0.74 (0.21) vs 0.70 (0.21); p=0.02) compared
with TNFi-experienced patients; a higher proportion of
TNFi-naive patients had minimal disease activity compared
with TNFi-experienced patients (39.3% vs 27.4%; p=0.04)
(table 2). TNFi-experienced patients had greater Spon-
dyloarthritis Research Consortium of Canada Enthesitis
Index scores among those with enthesitis (mean (SD), 4.6
(3.9) vs 2.9 (2.3)), higher pain (mean (SD), 47.3 (29.5)
vs 40.9 (29.6)) and Health Assessment Questionnaire
for the Spondyloarthropathies (mean (SD), 0.73 (0.66)
vs 0.85 (0.68) scores, and a higher percentage of work
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Table 1 Baseline demographics and clinical characteristics of TNFi-naive and TNFi-experienced patients with PsA overall
and in those who continued versus discontinued their index TNFi by the first follow-up visit

Total TNFi naive TNFi experienced
population Overall Continued Discontinued Overall Continued Discontinued
Characteristic (N=318) (n=171) (n=122) (n=49) (n=147) (n=88) (n=59)
Age, mean (SD), 53.6 (13.7) 53.0(15.2) 53.6(16.2) 51.5(12.2) 54.3 (11.6) 54.0(11.8) 54.9 (11.4)
years
Female, n (%) 179 (56.8) 94 (55.3) 64 (52.5) 30 (62.5) 85 (58.6) 45 (561.7) 40 (69.0)
White, n (%) 288 (90.6) 159 (93.0) 112 (91.8) 47 (95.9) 129 (87.8) 78 (88.6) 51 (86.4)
BMI, mean (SD), kg/  32.4 (7.6) 32.1 (8.0) 32.1(8.1) 32.1(8.0) 32.7 (7.1) 32.0 (7.3) 33.6 (6.8)
2
m

BMI (in kg/m?) classification, n (%)

Normal/ 41 (13.8) 27 (17.2) 20 (17.9) 7 (15.6) 14 (9.9) 11 (13.1) 3(5.3)
underweight
(<25.0)
Overweight (25.0 83 (27.9) 40 (25.5) 24 (21.4) 16 (35.6) 43 (30.5) 29 (34.5) 14 (24.6)
to <30.0)
Obese (=30.0) 174 (58.4) 90 (57.3) 68 (60.7) 22 (48.9) 84 (59.6) 44 (52.4) 40 (70.2)
Insurance type, n (%)
Private 249 (78.5) 136 (79.5) 93 (76.2) 43 (87.8) 113 (77.4) 70 (80.5) 43 (72.9)
Medicare 21 (6.6) 2 (7.0) 11 (9.0) 1(2.0) 9 (6.2) 3 (3.5) 6(10.2)
Medicaid 21 (6.6) 2 (7.0) 9(7.4) 3(6.1) 9(6.2) 6 (6.9) 3(5.1)
Medicare+private 21 (6.6) 8 (4.7) 7 (5.7) 1(2.0) 13 (8.9) 8(9.2) 5 (8.5)
None 5(1.6) 3(1.8) 2(1.6) 1(2.0) 2(1.4) 0 2 (3.4)
Disease duration, 11.2 (10.0) 9.5 (9.7) 9.7 (9.8) 8.8 (9.6) 13.3 (10.0)F 14.1 (9.4) 12.1 (10.9)
mean (SD), years
History of comorbid conditions, n (%)
Diabetes mellitus 43 (13.5) 21 (12.3) 15 (12.3) 6 (12.2) 22 (15.00t 13 (14.8) 9 (15.3)
Cardiovascular 45 (14.2) 18 (10.5) 15 (12.3) 3(6.1) 27 (18.4) 17 (19.3) 10 (17.0)
diseaset
Any cancer§ 25(7.9) 13 (7.6) 10 (8.2) 3(6.1) 12 (8.2) 7 (8.0) 5 (8.5)
Serious infectiony 25 (7.9) 12 (7.0) . 4(8.2) 13 (8.8) 8 (9.1) 5(8.5)
Current MTX use, 157 (49.4) 92 (53.8) 63 (51.6) 29 (59.2) 65 (44.2) 40 (45.5) 25 (42.4)
n (%)
History of 71 (22.3) 30 (17.5) 22 (18.0) 8(16.3) 41 (27.9t 30 (34.1) 11 (18.6)
prednisone use,
n (%)
Current prednisone 27 (8.5) 12 (7.0) 8 (6.6) 4 (8.2) 15 (10.2) 8 (9.1) 7(11.9)
use, n (%)

*P<0.05 for the comparison between patients who continued versus discontinued their index TNFi within the TNFi-naive or TNFi-experienced
cohort.

TP<0.05 for the comparison between the overall populations of TNFi-naive and TNFi-experienced patients.

$Combined histories of myocardial infarction, acute coronary syndrome, coronary artery disease, congestive heart failure, peripheral artery
disease, cardiac revascularisation procedure, ventricular arrhythmia, cardiac arrest, unstable angina, stroke, transient ischaemic attack,
pulmonary embolism, carotid artery disease, deep venous thrombosis or other cardiovascular event.

§Excludes non-melanoma of the skin.

flincludes infections that led to hospitalisation or intravenous antibiotics: joint/bursa, cellulitis, sinusitis, diverticulitis, sepsis, pneumonia,
bronchitis, gastroenteritis, meningitis, urinary tract, upper respiratory tract or infection of other specified site.

BMI, body mass index; MTX, methotrexate; PsA, psoriatic arthritis; TNFi, tumour necrosis factor inhibitor.

time missed (mean (SD), 9.8% (24.0%) vs 2.6% (7.8%); Time to discontinuation/switch of index TNFi during total
p=0.03) compared with TNFi-naive patients, although only  follow-up

the difference in percentage of work time missed reached  The total follow-up was 579.2 person-years; the mean
statistical significance (table 2). (SD) and median (IQR) total follow-up were 21.9 (9.6)

4 Mease PJ, et al. RMD Open 2019;5:000880. doi:10.1136/rmdopen-2018-000880



panuiuo)
(261) 029 (262) L°S. (1'e9) 202 (8°€2) 9°99 (L6l L'eL (8°'02) 6'02 (r'sv) 9°02 SYA O3
(ee0) 290 (0c0)zL0 §(1e0) 020 (F20) 00 (6100920 (leo)v20 (leo)zLo (1-0) as-o3
(0£°0) 76°0 (990) 620 (89:0) g8°0 (€2°0) 280 (€9°0) 290 (99°0) €20 (290)82°0 (e-0) S-OVH
(08) It (592) 29 (082) €01 (928) 8¢ (569 €2 (el L1t (s vie ulw 0g=
(961 0L (Ge2) 61 (022 62 (7218 (g'0¢) ce (5'92) oF (r'v72) 69 ulw og>
(r'98) L (0'ze) 18 (8'68) ccl1 (8'96) 9F (1'98) SO (€'88) 1S (0'68) €8¢ SO
(96) u ‘ssauyns Buiuio
«(0'1€) 0°€S (5'92) 8'ev (L'82) 9'L¥ (982) €' L% (e'82) G'ev (v'82) 6°¢Y (5'82) 9'S¥ (001-0 SVA) enbiey pepodai-jusned
(v'62) L8Y (8°62) ¥'9v (5'62) €11 «(8'62) G617 (682) 9°2¢ (9'62) 6°0% (2'62) 6°CV (001-0 SYA) ured papodai-juaned
(€722) L'¥S (5'0€) g0S §(c'62) 2'2S «(9'22) 2'8Y (8°22) z'8¢ (0'82) L'L¥ (1'62) €9v Juawssesse [eqo|b jusiied
(69 (€11 og (ob) 6% (29)8 (9°6) €9 (2'8) 6 (9°6) 61 paloaye % ‘Vsg
«(9'72) L2 (691 791 (1'12) 802 (cea) v's (€12 voe (6712) 6° Gl1a)vie siseosd jo juswissasse [eqo|b ueloisAyd
(el 121 (e21) g9l (9gl) 29l (eevLL (991) 921 (8g1 92 (G 121 Jnoy/ww ‘Ys3
res (re) gt @e) gl (820 (e oe (068 (6'9) £ 7/B6w 94O
e (v zse (' ee w1 G (e €L (AVWA d"0-82Svad
(ol gel (e8) g0l ce) 6Ll «O€l) L'y (92)ze (oo 2oL (ze el Ivao
(820 (e ee (92 9¢ (62 v (VA NOR> 872 L (22 ¢ (01-0) 1I4SV4
(226 (G2 ey (@2 g (82 ¢ (220 821 (L2 e (01-0) Ivasve
(80) 6 (20)6°L (20)6°L (ohe (60)0¢ (6°0) | (8'0)0 d"D-Svasy
8.8 Ll (c0g) g2 §(v22) ve 8&@ vl (Lev) ov 8.8 65 6 m@ €6 b(%) u ‘van
o
(081) ece (c9l) L'le §(6'91)8’le (r'e) 86 (6%) YL (09 gel (6€H) ¥'8L  pue ybu jo sbesoAe) uoixaly Jequun| _smm,m.“
(ev)8e ((WAK<R> (99 ze (o) zo (€2) 80 (0290 o)+ souelsIp ||lem-03-1nd1000
wd ‘sainseaw Aljiqow |euids
(9¢) e €ev)+ ovze (lrg)ee (82) 8L (Le)ee (8¢)ze (99-0) 1unoo juiof us|lOMG
(28) 19 (601 G'g (001 2g (e ez (61 0e (r'8) ey (c6) 6% (89-0) 1uno9 juiol Jepus]
SHve (e2) 8¢ (619 (0¢) Le (et (2 ee (l'g)se $(0z-1) unoo siiAoeq
(YA (col e (601) 9l (c91) 8 (2o el (egh) le (9 11) 28 (%) u ‘swiifyoeq
(6¢) 0°g (6€)cy (6¢) 9'v (re)se ('1)ge (c2)6¢C (ce) 8¢ 1(91-1) xepu| sisayug DOHVIS
(cze) 61 (912) 6l (6°g2) 8¢ (G2e) L1 (2'61) v2 (502) g¢ (0€2) €2 (%) u ‘siisayug
(6g=u) (88=u) (Ly1=u) (6v=u) (cci=u) (LZL=u) (8Le=N) xonsusjoeseyd
panunuoosiq panunuo) [E2ELYo) panunuoosiq panunuo) [LZEL Yo} uonendod
pasuaniadxa I4NL aAleU IINL 1ejoL

usiA dn-moj|o} 3sil 8YL AQ I4NL XSpul JIBY} PeNUIUODSIp
SNSJSA PBNUIIUOD OYM 8SOU} Ul PUE [[BJSAO Y/Sd UYlM Sjusiied paousliadxe-14NL PUB SAlBU-I4N ] Ul Sewooino pauodal-lusiied pue AlAoe esessip suljeseg g 9|del

Mease PJ, et al. RMD Open 2019;5:000880. doi:10.1136/rmdopen-2018-000880



c
o
o

(o]

(o]

=

o

"aJreuuonysenb

juswuredw| ANAIOY pue AHAIRONPOId YIOM ‘IYdM ‘9[eds anbojeue [ensia ‘SyA do}gIYyul J010.} SISO0I08U Jnowin} ‘4N L ‘epeue) O WNIHOSUOD Yoseasay siiypeoApuods ‘O04HvdS ‘siiuyue
oljenosd ‘ysd ‘AlAijoe aseasip [ewiuiw ‘YA ‘salyredoiypeolApuods ay) 40} SJIeUUOIISaNY) JUBWISSASSY Ul BaH ‘S-DVH ‘91eJ uonejuawipas 914004yihue ‘g3 fuoisuswip aAl-|0H0IN]
‘as-03 ‘udloid aAoeal-) Yyum sjulol gz ul 8109S ANAIIOY 8seasiq dHD-82SVA ‘uieiold anoeal-) dyD xapu| ANAIROY aseasi [edlul]D ‘IvdD ‘esse aoepuns Apoq ‘ySg (xapu| [euooun4
siApuods Buisoliuy yreg ‘|14Syg xepul Alanoy esessiq siiApuodg BuisolAyuy yieg ‘|vasyd ‘uisioid aanoess-0 Buisn 81008 AlAioy esessiq siHiApuodg Buisoifiuy d4O-Svasy
"UoY09o pasusuadxa-I4N1 J0 SAIBU-I4NL SYl UIYHM [N Xopul JIdy} paNUIIUODSIP SNSISA Panuiluod oym siuaijed usamiaq uosuedwod sy} 40} GO'0>dxx

‘1S sjulod [easeyjus Jopus) pue G'0s S-OVH ‘02S

SVA Auaioe [eqolb jusied ‘GLs SYA ured papodai-juaiied ‘946S wSg ‘1S JUnod Julof Uus|joms ‘1S Junod Julof Jopus} (BlLSIO UaASs Buimol|o) 8y} Jo G 1aw jualied e Ji saA, se pauyep sem YAl
‘sjuaijed paousiadxa-1{NL PUe aAleU-I4N L 40 suoireindod |[elano 8y} usamiaq uosiedwod sy} 10 G0'0>d§

‘sijAroep yum sjusied Buowe junoo sijjAoeqt

"ssayiue yum sjusiyed Buowe xepu| siHsayug DOHVISH

VAN PUB dHO-SVYASY dHO-82Sva

d49D ‘4S3 ‘seinseaw Ajjigow [euids 4o} 1deoxa eyep Buissiw 9% 0g> Pey pue pajels asimiaylo ssajun (QS) uesw se pajuasaid ale pue Blep a|ge|leAe U0 paseq Paje|ndled alam SanfeA ||V,

(e1e) L1y (1'82) 9°5¢ (5'62) L'8¢ (1'1e) v'8¢ (e82) 1L (c62) cee (v'62) g°'5¢ Juswiredw Ayanoy
(wsievussaid snid wsioaluasge/iusuiiedwl
(8's¢e) 0°9¢ (5'82) 592 (8'1€) s°0¢ (e02) v'ee (rve) ece (cee) vve (822 v'L2 YJom |[etano) sso| Ayaizonpo.d YoM
(ssauannosys qol-ayl-uo
(00¢) £°62 (¢'22) 552 (¢'8e) 022 (281512 (y2e) Lee (e'1e)6'te (8've) eve  poonpaipyom e usuiedwl) wslesiussaid
(yee) e Lt er sy §(0've) 86 (89 9t (€9 1'¢ (819c 621 19 (pessiw awiy sIom) Wsieejussqy
% ‘SUIBWIOP VM
(€9 ce (599) 55 (e719) /8 (¥19) 22 (229 v2 (7'29) 101 (8719) 881 (%) u quswAojdwse sLND
(65=u) (8g=u) (Ly1L=u) (6v=u) (cciL=u) (LZ1=u) (8Le=N) Lonsuajoeseyn
panunuoosiq panunuo) [E2ELYo) panunuoosiq panunuo) lle1don0 uonendod
pasuauadxa I4NL aAleU I4NL leloL

panunuoy gz a|qeL

Mease PJ, et al. RMD Open 2019;5:000880. doi:10.1136/rmdopen-2018-000880



A Time to Discontinuation

920
80
70
60
40
30
20
10

5 10 15 20 25 30 35 40 45 50
No. at risk Time, months

318 301 239 181 132 79 41 12 2 0 O

Patients, %
g

Time to Switch

90
80
70
60

5 10 15 20 25 30 35 40 45 50
No. at risk Time, months

318 309 257 208 155 96 50 19 4 2 1

Patients, %
g

No. at risk

No. at risk

Psoriatic arthritis

Time to Discontinuation

100
90
80
70
60
40
30
20
10

0

Patients, %
(o)
o

5 10 15 20 25 30 35 40 45 50
Time, months

TNFinaive 171 163 135 108 81 47 23 5 0 0 O

TNFi experienced 147 138 104 73 51 32 18 7 2 0 O

Time to Switch
100
0
80
70
60

0

Patients, %
3

5 10 15 20 25 30 35 40 45 50
Time, months

TNFinaive 171 167 144 122 94 59 28 9 0 0 O

TNFi experienced 147 142 113 86 61 37 22 10 4 2 1

Proportion of population not discontinuing index TNFi by month

[ 95% ClI
Total population

[0 95% Cl
TNFi naive

[ 95% ClI
——— TNFi experienced
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months and 23.0 (15.0) months, respectively. During
follow-up, 75 of 171 TNFi-naive (43.9%) and 80 of 147
TNFi-experienced (54.4%) patients discontinued their
index TNFj, including 33 of 171 (29.3%) and 48 of 147
(32.7%), respectively, who switched to a new biologic.
The overall median time to discontinuation (with or
without switching) was 24 months (95% CI 20 to 28
months) (figure 2A). TNFi-naive patients had a signifi-
cantly longer time to discontinuation (with or without
switching) compared with TNFi-experienced patients
(median, 27 months (95% CI 22 to 33 months) versus 20
months (95% CI 18 to 28 months); p=0.03) (figure 2B).
Among those who discontinued or switched their index
TNFi, the mean (SD) time to discontinuation or switch
was 14.5 (8.0) months in TNFi-naive patients compared
with 14.0 (8.9) months in TNF-experienced patients.

Due to the low number of switching events (n=81), the
median (95% CI) time to switch to a new biologic could
not be estimated (figure 2C). However, a long-rank test
of the equality of survivor functions between TNFi-naive
and TNFi-experienced patients showed that TNFi-naive
patients had a significantly lower rate of switch compared
with TNFi-experienced patients (p<0.01) (figure 2D).
Among those who switched to a new biologic, the mean
(SD) time to switch was 16.0 (8.1) months in TNFi-naive
patients compared with 13.5 (7.5) months in TNF-expe-
rienced patients.

Of the 155 patients who discontinued or switched
their index TNFi, 97 had =1 providerreported reason
for discontinuation or switch (TNFi naive, n=41; TNFi
experienced, n=56). The most commonly reported

reasons for discontinuation or switch of the index TNFi
in both the TNFi-naive and TNFi-experienced cohorts
were lack of efficacy (37/41 (90.2%) and 41/56 (73.2%),
respectively) and side effects (5/41 (12.2%) and 15/56
(26.8%), respectively) (figure 3A).

Characteristics of patients who continued versus
discontinued index TNFi by first follow-up visit

The mean (SD) time to the first follow-up visit was 11.5
(6.7) months (median (IQR), 10.0 (7.0) months). Of
the 155 patients who discontinued or switched their
index TNFi, 108 (69.7%) did so by the first follow-up
visit, including 49 of 75 TNFi-naive (65.3%) and 59 of
80 TNFi-experienced (73.8%) patients. In both the TNFi-
naive and TNFi experienced cohorts, a higher propor-
tion of patients who discontinued their index TNFi were
female compared with those who continued (62.5% vs
52.5% and 69.0% vs 51.7%, respectively), although this
difference was only statistically significant in the TNFi-ex-
perienced cohort (p=0.04) (table 1).

TNFi-naive patients who discontinued their index TNFi
by the first follow-up visit had significantly higher baseline
Clinical Disease Activity Index (CDAI; mean (SD), 14.1
(13.6) vs 9.2 (7.6); p=0.03) and Disease Activity Score in
28 joints with C-reactive protein (DAS28-CRP; mean (SD),
3.5 (1.7) vs 2.4 (1.0); p=0.01) scores compared with those
who continued (table 2). TNFi-naive patients who discon-
tinued their index TNFi by the first follow-up visit also
had a higher tender joint count (mean (SD), 7.3 (13.4) vs
3.0 (4.9)) and lower average lateral lumbar flexion (mean
(SD), 9.8 (13.4) vs 14.7 (4.9) cm) at baseline compared
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with those who continued; however, these differences did
not reach statistical significance (table 2). Differences in
baseline PROs were also observed: TNFi-naive patients
who discontinued their index TNFi by the first follow-up
visit had higher baseline pain (mean (SD), 49.5 (29.8) vs
37.6 (28.9); p=0.02) and patient global assessment (mean
(SD), 48.2 (27.8) vs 38.2 (27.6); p=0.04) scores compared
with those who continued (table 2).

Among TNFi-experienced patients, those who discon-
tinued their index TNFi by the first follow-up visit had
higher baseline physician global assessment (mean (SD),
27.2 (24.6) vs 16.4 (16.9); p=0.01) and fatigue (mean
(SD), 53.0 (31.0) vs 43.8 (26.5); p=0.05) scores compared
with those who continued (table 2). Additionally, TNFi-ex-
perienced patients who discontinued their index TNFi by
the first follow-up visit had reported a greater percentage
of work time missed (mean (SD), 17.8% (32.4%) vs 4.5%
(14.3%)) and work productivity loss (mean (SD), 36.0%
(35.8%) vs 26.5% (28.5%)) compared with those who
continued, although these differences did not reach
statistical significance (table 2).

Of the 108 patients who discontinued or switched
their index TNFi by the first follow-up visit, 57 had 21
provider-reported reason for discontinuation or switch
(TNFi naive, n=25; TNFi experienced, n=32). The most
commonly reported reasons for discontinuation or switch
in both the TNFi-naive and TNFi-experienced cohorts
were lack of efficacy (16/25 (64.0%) and 18/32 (56.3%),
respectively) and side effects (5/25 (20.0%) and 9/32
(33.3%), respectively) (figure 3B).

DISCUSSION

This real-world study using data from the US-based
Corrona PsA/SpA Registry provides insight into the
persistence and switching of TNFi therapy among TNFi-
naive versus TNFi-experienced patients with PsA. Patients
who initiated their first TNFi had a longer time to discon-
tinuation and were less likely to switch TNFis compared

with those who had previously received =1 TNFi. Of
those who discontinued their index TNFi, the majority
discontinued by the first follow-up visit. There was a
trend towards higher baseline disease activity and worse
PROs among patients who discontinued their index
TNFi by the first follow-up visit compared with those who
continued in both the TNFi-naive and TNFi-experienced
cohorts; however, most differences did not reach statis-
tical significance. In both the TNFi-naive and TNFi-ex-
perienced groups, the primary provider-reported reasons
for discontinuation or switch of the index TNFi were lack
of effect and side effects, both overall and among patients
who discontinued by the first follow-up visit.

A prior study of patients with PsA enrolled in the
Corrona Registry showed that a higher proportion of
biologic-naive patients were persistent on their TNFi over
4 years of follow-up compared with biologic-experienced
patients and that biologic-naive patients had a longer
time to non-persistence compared with biologic-experi-
enced patients (median, 32 vs 23 months).?® Consistent
with the results of the prior study, TNFi-naive patients in
our study had a longer time to discontinuation (median,
27 vs 20 months) and were less likely to discontinue
or switch biologics compared with TNFi-experienced
patients. However, the median time to TNFi discontinua-
tion was shorter in our study compared with the previous
study. This difference may be due, in part, to differences
between patient populations, including longer disease
duration (mean, 11.2 vs 8.3 years) and higher preva-
lence of comorbidities (cardiovascular disease, 14.2%
vs 5.4%; cancer, 7.9% vs 4.3%; diabetes mellitus, 13.5%
vs 10.6%) in our study population compared with the
previous study®; a previous study in the DANBIO registry
showed that a greater burden of comorbidities was asso-
ciated with shorter TNFi persistence.” Additionally, the
previous study was conducted prior to the approval of
biologics with alternative MOAs for the treatment of PsA;
the approval of new therapies with alternative MOAs has
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provided physicians and patients with a greater number
of treatment options, and recently updated US and Euro-
pean guidelines for the management of PsA reflect the
availability, efficacy and safety of these new biologics.'” '*
Current treatment guidelines also recommend using a
treat-to-target-like strategy, when feasible, for the manage-
ment of PsA, including regular monitoring and adjust-
ment of therapy to achieve disease control."” '* Together,
these factors may lead to faster cycling of therapies in
patients with an initial inadequate response to a TNFi
in current clinical practice, possibly contributing to the
shorter time to discontinuation observed in our study. Of
note, the current Corrona PsA/SpA Registry collects data
on a number of PsA/SpA-specific disease activity assess-
ments that were not available at the time of the previous
Corrona study. Our results therefore help address a
knowledge gap regarding PsA-specific characteristics of
patients who continue versus discontinue TNFis.

In both the TNFi-naive and TNFi-experienced cohorts
in our study, a higher proportion of patients who discon-
tinued their index TNFi were female compared with those
who continued. Previous studies support the association
of female sex with likelihood of TNFi discontinuation.
Real-world studies in Europe and the USA have shown
that women with PsA are more likely to discontinue TNFi
therapy and have shorter drug survival compared with
men.?” %% Additional factors previously found to be
associated with shorter TNFi persistence and increased
likelihood of TNFi discontinuation and switch include
longer disease duration, the presence of other comorbid-
ities, low CRP levels (<10 mg/L), higher disease activity
as assessed by the CDAI, greater skin involvement and
higher patient global assessment score.”™ ** In our
study population, there were no significant differences in
disease duration or presence of comorbidities between
patients who continued versus discontinued their index
TNFiin the TNFi-naive or TNFi-experienced cohort. Addi-
tionally, there were no significant differences in baseline
CRP levels; however, the overall CRP levels in all groups
were <10 mg/L at baseline. TNFi-naive patients who
discontinued their index TNFi by the first follow-up visit
had significantly higher baseline CDAI and DAS28-CRP
scores compared with those who continued. There was
a trend towards higher CDAI and other disease activity
measures at baseline among TNFi-experienced patients
who discontinued their index TNFi compared with those
who continued, although these differences did not reach
statistical significance. Additionally, patients who discon-
tinued their index TNFi had higher pain and patient
global assessment scores at baseline compared with those
who continued; these differences were statistically signif-
icant in the TNFi-naive cohort. Differences in patient
characteristics associated with TNFi discontinuation in
our study versus previous studies may be due, in part, to
differences among study populations with respect to age,
disease duration, comorbidities and/or baseline disease
activity.

This study is subject to the general limitations of real-
world observational studies. A general concern is that
patients enrolled in registries may not be representative
of patients seen elsewhere in general practice. Patients
in this study are routinely seen and treated by rheu-
matologists voluntarily participating in the Corrona
PsA/SpA Registry and may not be representative of all
patients with PsA in the USA. In addition, the small
sample size may have limited the ability to detect statis-
tically significant differences in baseline characteristics,
disease activity measures and PROs between patients
who continued versus discontinued their index TNFi by
the first follow-up visit. Sample size considerations also
necessitated the pooling of TNFis for analysis; thus, no
conclusions can be drawn regarding the persistence or
rate of switch of any specific TNFi among patients with
PsA. Analyses of discontinuation and switching were not
adjusted for differences in patient characteristics, and
no conclusions can be drawn regarding characteristics
predictive of TNFi discontinuation. Finally, only half
of patients who discontinued their index TNFi by the
first follow-up visit (57/108) and 60% of patients who
discontinued overall had providerreported reasons for
discontinuation, which limits insight into the reasons for
discontinuation or switch of TNFis in TNFi-naive versus
TNFi-experienced patients.

In this real-world analysis of US patients with PsA,
TNFi-experienced patients were more likely to discon-
tinue or switch their index TNFi and had a shorter time
to discontinuation compared with TNFi-naive patients.
Patients who discontinued by the first follow-up visit
were more likely to be female compared with those who
continued, and there was a trend towards higher disease
activity and worse pain and patient global assessment
scores among patients who discontinued compared with
those who continued. The most commonly reported
reasons for discontinuation or switch of the index TNFi
among both TNFi-naive and TNFi-experienced patients
were lack of effect and side effects. These results may
help inform treatment decisions when selecting later
lines of therapy for patients with PsA.

Author affiliations

'Swedish Rheumatology Research Group, Swedish Medical Center and University
of Washington, Seattle, Washington, USA

%Corrona, LLC, Waltham, Massachusetts, USA

SUniversity of Massachusetts Medical School, Worcester, Massachusetts, USA
“Novartis Pharmaceuticals Corporation, East Hanover, New Jersey, USA
SDepartment of Medicine, Division of Rheumatology, New York University School of
Medicine, New York, New York, USA

Acknowledgements Support for third-party writing assistance for this
manuscript, furnished by Elizabeth Ohneck, PhD, of Health Interactions, Inc, was
provided by Novartis Pharmaceuticals Corporation, East Hanover, New Jersey, USA.

Contributors All authors were involved in the study design and/or collection,
analysis and interpretation of the data, provided critical revision of the manuscript
and approved the final version to be submitted for publication.

Funding This study is sponsored by Corrona, LLC. Corrona, LLC, has been
supported through contracted subscriptions in the last 2 years by AbbVie, Amgen,
Boehringer Ingelheim, BMS, Celgene, Crescendo, Eli Lilly and Company, Genentech,
Gilead, GSK, Horizon Pharma USA, Janssen, Momenta Pharmaceuticals, Novartis,

Mease PJ, et al. RMD Open 2019;5:e000880. doi:10.1136/rmdopen-2018-000880



Pfizer, Roche, and UCB. The study design and conduct were a collaborative effort
between Corrona and Novartis, and financial support for the study was provided
by Novartis. Novartis participated in the interpretation of data as well as the review
and approval of the manuscript.

Competing interests PJM has received research grants from Celgene, Novartis,
AbbVie, Amgen, BMS, Eli Lilly, Pfizer, and UCB; consulting fees from Celgene,
Corrona, Novartis, AbbVie, Amgen, BMS, Crescendo, Genentech, Janssen, Eli Lilly,
Merck, Pfizer and UCB and speakers’ bureau fees from AbbVie, Amgen, BMS,
Crescendo, Celgene, Genentech, Janssen, Pfizer and UCB. CK was an employee

of Corrona, LLC, at the time of this study. ML is an employee of Corrona, LLC. YL
and BG are employees of the University of Massachusetts Medical School. PH is an
employee of Novartis. JDG is an employee and shareholder of Corrona, LLC, and
has received consulting fees from Eli Lilly, Genentech, Janssen, Novartis and Pfizer.

Patient consent for publication Not required.

Ethics approval All participating investigators were required to obtain full board
approval for conducting non-interventional research involving human subjects with
a limited data set. The Corrona PsA/SpA Registry and its investigators have been
reviewed and approved by a central institutional review board (IRB; New England
Independent Review Board, NEIRB No. 120160070). For academic investigative
sites that did not receive a waiver to use the central IRB, full board approval was
obtained from the respective governing IRB.

Provenance and peer review Not commissioned; externally peer reviewed.

Data sharing statement Data may be obtained from a third party and are not
publicly available.

Open access This is an open access article distributed in accordance with the
Creative Commons Attribution Non Commercial (CC BY-NC 4.0) license, which
permits others to distribute, remix, adapt, build upon this work non-commercially,
and license their derivative works on different terms, provided the original work is
properly cited, appropriate credit is given, any changes made indicated, and the
use is non-commercial. See: http://creativecommons.org/licenses/by-nc/4.0/.

REFERENCES

1. Gladman DD, Antoni C, Mease P, et al. Psoriatic arthritis:
epidemiology, clinical features, course, and outcome. Ann Rheum
Dis 2005;64 Suppl 2:ii14-17.

2. Gladman DD. Clinical features and diagnostic considerations in
psoriatic arthritis. Rheum Dis Clin North Am 2015;41:569-79.

3. Kerschbaumer A, Fenzl KH, Erlacher L, et al. An overview of
psoriatic arthritis - epidemiology, clinical features, pathophysiology
and novel treatment targets. Wien Klin Wochenschr 2016;128:791-5.

4. Husted JA, Thavaneswaran A, Chandran V, et al. Cardiovascular and
other comorbidities in patients with psoriatic arthritis: a comparison
with patients with psoriasis. Arthritis Care Res 2011;63:1729-35.

5. Khraishi M, MacDonald D, Rampakakis E, et al. Prevalence of
patient-reported comorbidities in early and established psoriatic
arthritis cohorts. Clin Rheumatol 2011;30:877-85.

6. Myers WA, Gottlieb AB, Mease P. Psoriasis and psoriatic
arthritis: clinical features and disease mechanisms. Clin Dermatol
2006;24:438-47.

7. Zachariae H. Prevalence of joint disease in patients with psoriasis:
implications for therapy. Am J Clin Dermatol 2003;4:441-7.

8. Mease PJ, Gladman DD, Papp KA, et al. Prevalence of
rheumatologist-diagnosed psoriatic arthritis in patients with
psoriasis in European/North American dermatology clinics. J Am
Acad Dermatol 2013;69:729-35.

9. Villani AP, Rouzaud M, Sevrain M, et al. Prevalence of undiagnosed
psoriatic arthritis among psoriasis patients: systematic review and
meta-analysis. J Am Acad Dermatol 2015;73:242-8.

10. Ogdie A, Weiss P. The epidemiology of psoriatic arthritis. Rheum Dis
Clin North Am 2015;41:545-68.

11. Gottlieb A, Korman NJ, Gordon KB, et al. Guidelines of care for the
management of psoriasis and psoriatic arthritis: Section 2. Psoriatic
arthritis: overview and guidelines of care for treatment with an
emphasis on the biologics. J Am Acad Dermatol 2008;58:851-64.

12. Mease PJ. Psoriatic arthritis: update on pathophysiology,
assessment and management. Ann Rheum Dis 2011;70 Suppl
1:i77-84.

13. Coates LC, Kavanaugh A, Mease PJ, et al. Group for research
and assessment of psoriasis and psoriatic arthritis 2015 treatment
recommendations for psoriatic arthritis. Arthritis Rheumatol
2016;68:1060-71.

14. Gossec L, Smolen JS, Ramiro S, et al. European League against
rheumatism (EULAR) recommendations for the management of
psoriatic arthritis with pharmacological therapies: 2015 update. Ann
Rheum Dis 2016;75:499-510.

15. Antoni C, Krueger GG, de Vlam K, et al. Infliximab improves signs
and symptoms of psoriatic arthritis: results of the impact 2 trial. Ann
Rheum Dis 2005;64:1150-7.

16. Kavanaugh A, Mclnnes |, Mease P, et al. Golimumab, a new human
tumor necrosis factor alpha antibody, administered every four weeks
as a subcutaneous injection in psoriatic arthritis: Twenty-four-week
efficacy and safety results of a randomized, placebo-controlled
study. Arthritis Rheum 2009;60:976-86.

17. Mease PJ, Goffe BS, Metz J, et al. Etanercept in the treatment of
psoriatic arthritis and psoriasis: a randomised trial. The Lancet
2000;356:385-90.

18. Mease PJ, Gladman DD, Ritchlin CT, et al. Adalimumab for the
treatment of patients with moderately to severely active psoriatic
arthritis: results of a double-blind, randomized, placebo-controlled
trial. Arthritis Rheum 2005;52:3279-89.

19. Mease PJ, Fleischmann R, Deodhar AA, et al. Effect of certolizumab
pegol on signs and symptoms in patients with psoriatic arthritis:
24-week results of a phase 3 double-blind randomised placebo-
controlled study (RAPID-PsA). Ann Rheum Dis 2014;73:48-55.

20. Costa L, Perricone C, Chimenti MS, et al. Switching between
biological treatments in psoriatic arthritis: a review of the evidence.
Drugs R D 2017;17:509-22.

21. Merola JF, Lockshin B, Mody EA. Switching biologics in
the treatment of psoriatic arthritis. Semin Arthritis Rheum
2017;47:29-37.

22. Fabbroni M, Cantarini L, Caso F, et al. Drug retention rates and
treatment discontinuation among anti-TNF-o agents in psoriatic
arthritis and ankylosing spondylitis in clinical practice. Mediators
Inflamm 2014;2014:862969

23. Glintborg B, @stergaard M, Krogh NS, et al. Clinical response,
drug survival and predictors thereof in 432 ankylosing spondylitis
patients after switching tumour necrosis factor o inhibitor therapy:
results from the Danish nationwide DANBIO registry. Ann Rheum Dis
2013;72:1149-55.

24. Reddy SM, Crean S, Martin AL, et al. Real-world effectiveness of
anti-TNF switching in psoriatic arthritis: a systematic review of the
literature. Clin Rheumatol 2016;35:2955-66.

25. Svedbom A, Dalén J, Black CM, et al. Persistence and costs with
subcutaneous TNF-alpha inhibitors in immune-mediated rheumatic
disease stratified by treatment line. Patient Prefer Adherence
2017;11:95-106.

26. Kristensen LE, Lie E, Jacobsson LTH, et al. Effectiveness and
feasibility associated with switching to a second or third TNF
inhibitor in patients with psoriatic arthritis: a cohort study from
southern Sweden. J Rheumatol 2016;43:81-7.

27. Palmer JB, Li Y, Herrera V, et al. Treatment patterns and costs for
anti-TNFa biologic therapy in patients with psoriatic arthritis. BMC
Musculoskelet Disord 2016;17:016-1102.

28. Harrold LR, Stolshek BS, Rebello S, et al. Impact of prior biologic
use on persistence of treatment in patients with psoriatic
arthritis enrolled in the US Corrona registry. Clin Rheumatol
2017;36:895-901.

29. Ballegaard C, Hojgaard P, Dreyer L, et al. Impact of comorbidities
on tumor necrosis factor inhibitor therapy in psoriatic arthritis: a
population-based cohort study. Arthritis Care Res 2018;70:592-9.

30. Glintborg B, @stergaard M, Dreyer L, et al. Treatment response,
drug survival, and predictors thereof in 764 patients with psoriatic
arthritis treated with anti-tumor necrosis factor o therapy: results
from the nationwide Danish DANBIO registry. Arthritis Rheum
2011;63:382-90.

31. Glintborg B, @stergaard M, Krogh NS, et al. Clinical response, drug
survival, and predictors thereof among 548 patients with psoriatic
arthritis who switched tumor necrosis factor o inhibitor therapy:
results from the Danish nationwide DANBIO registry. Arthritis Rheum
2013;65:1213-23.

32. Heiberg MS, Koldingsnes W, Mikkelsen K, et al. The comparative
one-year performance of anti-tumor necrosis factor alpha drugs in
patients with rheumatoid arthritis, psoriatic arthritis, and ankylosing
spondylitis: results from a longitudinal, observational, multicenter
study. Arthritis Rheum 2008;59:234-40.

33. Saad AA, Ashcroft DM, Watson KD, et al. Persistence with anti-
tumor necrosis factor therapies in patients with psoriatic arthritis:
observational study from the british society of rheumatology
biologics register. Arthritis Res Ther 2009;11.

10

Mease PJ, et al. RMD Open 2019;5:000880. doi:10.1136/rmdopen-2018-000880


http://creativecommons.org/licenses/by-nc/4.0/
http://dx.doi.org/10.1136/ard.2004.032482
http://dx.doi.org/10.1136/ard.2004.032482
http://dx.doi.org/10.1016/j.rdc.2015.07.003
http://dx.doi.org/10.1007/s00508-016-1111-9
http://dx.doi.org/10.1002/acr.20627
http://dx.doi.org/10.1007/s10067-011-1692-7
http://dx.doi.org/10.1016/j.clindermatol.2006.07.006
http://dx.doi.org/10.2165/00128071-200304070-00001
http://dx.doi.org/10.1016/j.jaad.2013.07.023
http://dx.doi.org/10.1016/j.jaad.2013.07.023
http://dx.doi.org/10.1016/j.jaad.2015.05.001
http://dx.doi.org/10.1016/j.rdc.2015.07.001
http://dx.doi.org/10.1016/j.rdc.2015.07.001
http://dx.doi.org/10.1016/j.jaad.2008.02.040
http://dx.doi.org/10.1136/ard.2010.140582
http://dx.doi.org/10.1002/art.39573
http://dx.doi.org/10.1136/annrheumdis-2015-208337
http://dx.doi.org/10.1136/annrheumdis-2015-208337
http://dx.doi.org/10.1136/ard.2004.032268
http://dx.doi.org/10.1136/ard.2004.032268
http://dx.doi.org/10.1002/art.24403
http://dx.doi.org/10.1016/S0140-6736(00)02530-7
http://dx.doi.org/10.1002/art.21306
http://dx.doi.org/10.1136/annrheumdis-2013-203696
http://dx.doi.org/10.1007/s40268-017-0215-7
http://dx.doi.org/10.1016/j.semarthrit.2017.02.001
http://dx.doi.org/10.1155/2014/862969
http://dx.doi.org/10.1155/2014/862969
http://dx.doi.org/10.1136/annrheumdis-2012-201933
http://dx.doi.org/10.1007/s10067-016-3425-4
http://dx.doi.org/10.2147/PPA.S119808
http://dx.doi.org/10.3899/jrheum.150744
http://dx.doi.org/10.1186/s12891-016-1102-z
http://dx.doi.org/10.1186/s12891-016-1102-z
http://dx.doi.org/10.1007/s10067-017-3593-x
http://dx.doi.org/10.1002/acr.23333
http://dx.doi.org/10.1002/art.30117
http://dx.doi.org/10.1002/art.37876
http://dx.doi.org/10.1002/art.23333
http://dx.doi.org/10.1186/ar2670

	Discontinuation and switching patterns of tumour necrosis factor inhibitors (TNFis) in TNFi-naive and TNFi-experienced patients with psoriatic arthritis: an observational study from the US-based Corrona registry
	Abstract
	Introduction﻿﻿
	Methods
	Study population
	Outcomes and assessments
	Statistical analysis

	Results
	Patient population and baseline characteristics
	Time to discontinuation/switch of index TNFi during total follow-up
	Characteristics of patients who continued versus discontinued index TNFi by first follow-up visit

	Discussion
	References


