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AbstrAct

blood samples collected before and after switch. A total of 27 patients had unaltered sIFX levels and ADA
status during follow up. Three patients had detectable
ADA at baseline, with low sIFX levels. After switch,
ADAs became negative in 2 of those patients, and the
other patient kept detectable ADA levels. ADAs became
positive in 5 patients after switch. The switch to CTP13 represented a 26.4 % reduction of costs in the use
of IFX therapy in these patients.
The switch in routine care of a group of RA, SpA and
PsA patients from IFXor to CT-P13 did not affect efficacy, safety, immunogenicity and reduced costs in
26.4%. The observed changes in blood samples were
not associated with higher disease activity and did not
lead to stopping IFX therapy.

Biosimilar drugs are intended to be as effective as the
originator product but with a lower cost to healthcare
systems. In our center we promoted a switch from originator infliximab (IFXor) to biosimilar infliximab
(CT-P13). We analyzed efficacy, safety, immunogenicity and cost savings of switching. Eligible patients were
adults with the diagnosis of rheumatoid arthritis (RA),
spondyloarthritis (SpA) and psoriatic arthritis (PsA) on
therapy with IFXor for at least 6 months and with stable disease activity. Efficacy was measured considering
change from baseline in Disease Activity Score in 28
joints (DAS28) for RA and PsA and in Ankylosing
Spondylitis Disease Activity Score (ASDAS) for SpA.
Disease worsening was considered when an increase of
1.2 from baseline in DAS28 or an increase of 1.1 in ASDAS occurred. Serum IFX levels (sIFX) were dichotomized as therapeutic (between 3-6 µg/mL), low
(< 3 µg/mL), and high (> 6 µg/mL). Anti-drug antibody
(ADA) levels were dichotomized into detectable (> 10
ng/ml) or non-detectable (< 10 ng/ml). A cost analysis
was done based on the purchasing prices of the 2 drugs
at our center.
During a period of 1 year switch to CT-P13 was performed in 60 patients for non-medical reasons. We had
a total of 36 patients with SpA, 16 with RA and 8 with
PsA. Disease activity was stable over the observation
period and similar to the values observed with IFXor.
Median follow-up time was 15 months during which 5
patients stopped CT-P13. Forty-two switchers had

IntroductIon
Biotechnological drugs are a fundamental resource for
the treatment of rheumatic patients. TNF inhibitors
have demonstrated value in the treatment of rheumatoid arthritis (RA), spondyloarthritis (SpA), psoriatic
arthritis (PsA) and are widely used1.
Patent expiry for biologicals created the opportunity for biopharmaceutical manufacturers to develop
biosimilar drugs intended to be as effective as the originator product but with a lower cost to healthcare systems1–3. Such is the case of the infliximab biosimilar
CT-P13 approved by the European Medicines Agency
in 20134,5.
TNF inhibitors have different degrees of inherent immunogenicity and their recurrent administration can
cause patients to develop anti-drug antibodies (ADA)6,7.
ADA are drug reactive antibodies which can be neutralizing (nAb) and cause a decrease of serum drug concentration to sub-therapeutic levels, resulting in loss of
clinical response. Occasionally, ADA bind to the drug
but do not inhibit its pharmacologic activity, in which
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case, they are called non-neutralizing (non-nAb)6,7.
ADAs also raise safety concerns since they can be associated with infusion and injection site reactions,
thromboembolic events and serum sickness7,8.
The clinical impact of immunogenicity is observed
predominantly between 6 months and 1 year after
treatment start. ADA are normally sustained but they
can also be classified as transient, when they are detected at only one sampling time point during the treatment or when ADA are detected at two or more time
points over a limited period (< 16 weeks) and the last
sampling time point is ADA-negative7.
Although biosimilars have a stringent and highly
demanding process of quality characterization, assessing long-term clinical stability and safety in real-life is
a reassuring evidence of the biosimilarity exercise9.
In our center, in November 2016, we promoted a
non-medical switch from originator infliximab (IFXor)
to biosimilar infliximab (CT-P13) in all patients with
inflammatory arthritis treated in routine care. This
study aims to do a descriptive analysis of efficacy, safety and cost savings of switching from IFXor to CT-P13
in a single center. We also investigated the fraction of
switchers who altered serum IFX concentrations (sIFX)
status (i.e. high to low or vice versa) or changed ADA
status (i.e. negative to positive or vice versa) during
follow-up. Moreover, we assessed if these changes were
associated with higher disease activity scores and IFX
withdrawal.

months that preceded the switch, regarding disease activity and persistence on drug for the same patients
when they were on IFXor. The study was approved by
the institutional ethics committee (Comissão de ética
do Centro Académico de Medicina de Lisboa).
EffIcAcy And sAfEty outcomEs

Efficacy was measured considering the change from
baseline in DAS28 for RA and PsA and in ASDAS for
SpA. Patients were classified as having disease worsening if there was an increase of 1.2 from baseline in
DAS28 or an increase of 1.1 in ASDAS, respectively.
We analyzed disease activity 12 months after switch
and the observed changes over time were calculated for
each patient. Safety surveillance was performed on every visit, and consisted on the report of clinical or laboratory events that motivated drug withdrawal. Clinical data were collected from the Rheumatic Diseases
Portuguese Register (Reuma.pt)10.
cost AnAlysIs

A cost analysis was done based on the purchasing
prices of the 2 drugs in our center.
AntI-drug AntIbodIEs And InflIxImAb
sErum lEvEls

A subgroup of patients (n=42) had blood samples
available before and after the switch. Blood samples
were collected at baseline, immediately before the first
perfusion of CT-P13, and during follow-up (also immediately prior to each perfusion). ADA were analyzed
using state-of-the-art bridging ELISA and concentration of IFXor and CT-P13 were measured using Direct
ELISA. Firstly, to minimize the high concentration interference of the drug in the bridging ELISA, sIFX-ADA
immune complexes in serum samples were dissociated
by acid treatment. The sIFX levels were considered
therapeutic (i.e. the target though concentration, when
in between 3 and 6 µg/mL, with a sensitivity of 1
µg/mL), low or suboptimal concentration (when <3
µg/mL) and high (>6 µg/mL, with a sensitivity of 1
µg/mL) when they had a supra-optimal concentration.
The ADA levels were dichotomized into detectable
(>10 ng/ml, positive) or non-detectable (<10 ng/ml,
negative), with a sensitivity of 10 ng/ml. The neutralization activity of ADA (nAb) was measured by assessing the interference with TNF-alpha binding to
TNF receptor 1 (TNFR1). The percentage of inhibition of sIFX was measured as the recovery effect of ligand-receptor interaction. CT-P13 treatment with-

mEthods
InclusIon crItErIA

Adult patients with the diagnosis of RA, SpA, and PsA
on treatment with IFXor and with stable disease activity, defined as a variation of Disease Activity Score 28
joints (DAS28) for RA and PsA of less than 1.2 and in
Ankylosing Spondylitis Disease Activity Score (ASDAS) for SpA of less than 1.1 over the previous 6
months. In November 2016, all eligible patients were
proposed to switch to CT-P13. In the day of the last
treatment with IFXor, written informed consent, clinical data and blood samples were collected, and the
switching process was explained. In the following
treatment day, CT-P13 was administered. Patients’ visits were scheduled according to the periodicity of drug
administration over a total period of 12 months after
switch.
Information was also collected regarding the 12
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tients who stopped IFXor. One of them was due to primary failure, the other 3 had an adverse event (one minor adverse event, tremors after infusion, and two major adverse event, anaphylactic reaction and
drug-induced hepatitis).
During follow-up, after switching, 5 patients (8.3%)
stopped therapy with CT-P13. Three patients (5%)
stopped duo to disease worsening. Regarding adverse
events leading to drug withdrawal, one patient (1.7%)
had lip edema. No other adverse events were reported.
One of the patients returned to IFXor and the others
switched to a drug with a different mechanism of action. One of the patients (1.7%) moved to another
country and we lost follow up.
One of the patients with disease worsening was a
48-year-old male patient with PsA for 18 years. He had
no concomitant therapy with DMARDs and was on
IFXor therapy for 14 years. He switched to CT-P13 but
one month after the switch psoriasis flared and he was
switched to ustekinumab. The other one was a 59-yearold male patient, with SpA for 12 years, treated with
IFXor for 11 years with concomitant MTX therapy.
Since the first administration of the biosimilar the patient reported no treatment effect. He had ASDAS worsening only caused by patient global assessment (PtGA)
elevation. He stopped CT-P13 and switched to adalimumab. The last patient was a 57-year-old women with
RA for 24 years. She had no concomitant therapy with
DMARDs and was under IFXor therapy for 18 years.
She switched to CT-P13 and likewise reported no treatment effect since the first administration. This patient
had a DAS28 4V and 3V worsening superior to 0.5 but
below 1.2 (DAS28 4V baseline/9 months after switch:

drawal and drug persistence were used as effectiveness
outcomes.
stAtIstIcAl AnAlysIs

Non-normal variables are presented as median and interquartile range. All the analyses were performed
using STATA 14.2.

rEsults
During the 12-month period, switch to CT-P13 was
performed in 60 patients for non-medical reasons. We
had a total of 36 patients with SpA, 16 with RA and 8
with PsA (Table I). Sixty-five percent (n=39) were male
with a median age of 53 years (IQ: 48-64). Sixty-eight
percent of the patients were also being treated with
methotrexate (MTX). The median disease duration previously to switch was 17 years (IQ: 10-23). The median time on IFXor treatment before the switch was 9
years (IQ: 6.5-11.9) and the median time of follow-up
after transition to CT-P13 was 15 months. The specfic
characteristics for each group are shown in Table I.
The assessment of disease activity was made comparing the value of Erythrocyte Sediment Rate, (ESR),
C-Reactive protein (CRP), Patient Global assessment
(PtGA) and Physician global assessment (PhGA) during the year preceding the switch (table II) and during
the year after switching to CT-P13 (Table III). Tables II
and III also show how the Disease Activity Scores
(DAS28 for RA and PsA, and ASDAS for SpA) changed
during the follow up period.
In the 12 months prior to switch there were 4 pa-

tAblE I. bAsElInE chArActErIstIcs of pAtIEnts swItchEd to bIosImIlAr InflIxImAb (ct-p13)

Age (years)*
Male gender, n (%)
Disease duration (years)*
Patients on methotrexate, n (%)
Patients with previous biologic therapy, n (%)
Duration of IFX originator treatment before
switch (years) *#
Duration of CT-P13 treatment after switch (months)*#

SpA
n=36 (60%)
50 (41-59)
30 (83%)
16 (10-22)
20 (55.6%)
1 (2.8%)

RA
n=16 (27%)
59 (52-70)
2 (13%)
18 (13-24)
15 (93.8%)
3 (18.8%)

PsA
n=8 (13%)
56 (48-64)
7 (88%)
16 (10-22)
6 (75%)
0 (0%)

8.8 (0.2-15.5) 8.0 (4.8-16.6) 9.6 (4.8-16.6)
14.8 (12-27) 15.5 (12-25) 12.4 (12-13)

IFX: Infliximab; PsA: Psoriatic Arthritis; RA: Rheumatoid Arthritis; SpA: Spondyloarthritis.
*Median values (IQ); *#Mean values (min-max).
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Total
(n=60)
53 (48-64)
39 (65%)
17 (10-23)
41 (68%)
4 (6.7%)
8.9 (0.2-16.6)
14.8 (12-27)
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tAblE II. vArIAtIon of dIsEAsE ActIvIty mEAsurEmEnts thAt ArE common to rA, psA And spA
pAtIEnts. vAluEs shown for 12, 9, 6 And 3 months And bAsElInE bEforE swItch to bIosImIlAr
InflIxImAb (ct-p13)
12 months
9 months
before switch
before switch
(n=64)
(n=63)
(RA=18; PsA=8; (RA=18; PsA=8;
SpA=38)
SpA=37)
ESR (mm/h)*
16 (9-24)
12 (8-24)
CRP (mg/dL)*
0.28 (0.1-0.6) 0.3 (0.10-0.50)
PtGA (0-100)*
20 (0-40)
30 (0-50)
PhGA (0-100)*
20 (10-30)
20 (0-30)
DAS28 (RA)*
2.8 (2.0-3.0)
3.0 (2.0-3.2)
DAS28 (PsA)* 0.96 (0.96-0.96) 1.5 (1.0-2.0)
ASDAS (SpA)*
1.6 (1.1-2.3)
1.6 (1.1-2.3)

6 months
before
switch (n=61)
(RA=17; PsA=8;
SpA=36)
17 (10-24)
0.19 (0.11-0.56)
30 (10-50)
15 (0-30)
2.7 (1.6-2.9)
1.2 (1.1-1.4)
1.8 (1.18-2.3)

3 months
Baseline
before switch
(n=60)
Variation from
(n=60)
(RA=16;
12 months
(RA=16; PsA=8;
PsA=8;
before switch
SpA=36)
SpA=36)
to baseline
15 (10-26)
17 (11-23)
1.0
0.3 (0.13-0.66) 0.23 (0.1-0.675)
-0.05
35 (10-50)
40 (10-50)
20
20 (10-40)
20 (10-30)
0.0
2.3 (1.8-2.9)
2.6 (2.4-3.5)
-0.2
1.9 (1.1-3,2)
2.2 (1.0-2,0)
1.4
1.8 (1.25-2.25)
1.7 (1.2-2.5)
0.1

ASDAD: Ankylosing Spondylitis Disease Activity Score; DAS28 (CRP): Disease Activity Score in 28 joints (DAS28
4V[CRP]/3V[CRP]); CRP: C-Reactive protein; ESR: Erythrocyte sediment rate; PhGA: Physician global assessment;
PsA: Psoriatic Arthritis; PtGA: Patient Global assessment; RA: Rheumatoid Arthritis; SpA: Spondyloarthritis.
*Median values (IQ)

tAblE III. vArIAtIon of dIsEAsE ActIvIty mEAsurEmEnts thAt ArE common to rA, psA And spA
pAtIEnts. vAluEs shown for bAsElInE And 3, 6, 9- And 12-months post swItch to bIosImIlAr
InflIxImAb (ct-p13)
Baseline
3 months
6 months
9 months
12 months
Variation
(n=60)
after switch
after switch
after switch
after switch
from
(RA=16;
(n=59)
(n=58)
(n=56)
(n=55)
baseline to
PsA=8;
(RA=16; PsA=7; (RA=15; PsA=7; (RA=15; PsA=7; (RA=14; PSA=7; 12 months
SpA=36)
SpA=36)
SpA=35)
SpA=34)
SpA=34)
after switch
ESR (mm/h)*
15.5 (11-22)
17 (10-30)
15 (10-24)
19 (11-26)
20 (12-35)
4.5
CRP (mg/dL)* 0.18 (0.08-0.59) 0.17 (0.06-0.50) 0.19 (0.11-0.49) 0.20 (0.10-0.63) 0.15 (0.08-0.5)
-0.03
PtGA (0-100)*
30 (20-50)
30 (20-50)
27 (10-50)
30 (10-50)
30 (20-50)
0
PhGA (0-100)*
20 (10-30)
20 (10-30)
15 (0-30)
20 (10-30)
30 (10-40)
10
DAS28 4v/3v
2.6 (1.8-3.5)/
2.1 (1.6-2.7)/
2.5 (2.0-2.8/
2.5 (2.3-2.8)/
2.9 (1.9-3.7)/
0.3/0.3
(RA)*
2,3 (1.5-3.2)
2.1 (1.5-2.5)
2.1 (1.6-2.5)
2.4 (1.8-2.6)
2.6 (1.9-2.6)
DAS28 4v/3v
1.5 (1.0-2.0)/
1.6 (1.2-1.7)/
2.2 (1.7-2.4)/
1.2 (1.2-1.5)/
2.5 (2.1-2.8)/
1.0/ 0.3
(PsA)*
1.7 (1.3-2.02)
1.4 (1.2-1.9)
1.9 (1.3-2.2)
1.2 (1.2-1.4)
2.0 (1.15-1.4)
ASDAS (SpA)*
1.6 (1.3-2.1)
1.6 (0.9-2.0)
1.1 (0.85-1.9)
1.5 (1.0-2.0)
1.4 (1.1-1.9)
-0.2
ASDAD: Ankylosing Spondylitis Disease Activity Score; DAS28 (CRP): Disease Activity Score in 28 joints (DAS28 4V[CRP]/3V
[CRP]); CRP: C-Reactive protein; ESR: Erythrocyte sediment rate; PhGA: Physician global assessment; PsA: Psoriatic Arthritis;
PtGA: Patient Global assessment; RA: Rheumatoid Arthritis; SpA: Spondyloarthritis. *Median values (IQ)

1.77/ 2.561 [Δ 0.799], DAS28 3V baseline/9 months after switch: 1.424/ 2.296 [Δ0.87]). Interestingly this
same patient during the 9 months preceding the switch
also had a fluctuation of disease activity superior to 0.5

but below 1.2 (DAS28 4V 9 months/baseline before
switch: 2.33/1.77 [Δ- 0.56], DAS28 3V 9 months/baseline before switch: 2.04/1.424 [Δ-0.62]). We accepted
the patient expressed will of switching back to IFXor.
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tAblE Iv. bAsElInE chArActErIstIcs of pAtIEnts swItchEd to bIosImIlAr InflIxImAb (ct-p13) who hAd
blood sAmplEs AvAIlAblE bEforE And AftEr swItch

Age, years*
Male gender, n (%)
Concomitant methotrexate therapy, n (%)
Disease duration, years*
Duration of IFX originator treatment before
switch (years)*#
IFX dose/infusion, mg*#
IFX treatment interval, weeks*#
DAS 28 baseline *
ASDAS baseline *

RA (n=13)
57.6
(51.07-65.44)
2 (15.4%)
12 (92.3%)
17.7
(13.4-23.4)
8.0
(5.8 - 16.6)
243
(189-282)
7 (6-8)
2.63
(1.66-3.48)
–

PsA (n=2)
52.4
(49.56 - 55.29)
2 (100%)
2 (100%)
21.9
(21.7 - 22.2)
9.1
(7.8-10.3)
340
(297-383)
8 (8-8)
1.173
(1.095-1.252)
–

SpA (n=27)
52.8
(43.38-58.18)
21 (77.8%)
18 (66.6%)
17.9
(11- 22.4)
8.1
(0.2-15.5)
325
(252-395)
8 (7 -10)
–

Total (n=42)
53.4
(44.9-60.83)
25 (59.5%)
32 (76.2%)
18
(11.7-22.5)
8.1
(0.2 - 16.6)
264
(189-395)
8 (6 - 10)
–

1.5
(1.1-2.1)

–

ASDAS: Ankylosing Spondylitis Disease Activity Score; DAS28: Disease Activity Score in 28 joints (DAS28 4V[CRP]);
IFX: Infliximab; PsA: Psoriatic Arthritis; RA: Rheumatoid Arthritis; SpA: Spondyloarthritis;
*Median values (IQ) *# mean values (min-max)

After switching back to IFX originator, the patient kept
an oscillation of disease activity around 0.5 (DAS28 4V
baseline/9 months after switch back to IFXor: 1.636/
2.311 [Δ 0.68], DAS28 3V baseline/9 months after
switch back to IFXor: 1.585/ 2.02 [Δ0.44]).

after the switch to high sIFX (sIFX >3 µg/mL) keeping
no detectable ADAs. These patients exhibited no variation in disease activity (ASDAS) before and after
switch.
Ten patients changed the ADA status (i.e. negative to
positive or vice versa) during follow-up (Table VI). Of
them, 3 patients (14.3%) (patient 1, 2 and 3) had detectable ADA at baseline with low sIFX levels. After
switching, ADA became negative in two of those patients (patient 1 and 3) with normalization of sIFX and
no variation in disease activity was observed. Patient 2
maintained detectable ADA levels after switch with persistently low sIFX. This patient showed ≥50% of neutralizing activity in all ADA measurements and had an
elevation of DAS28 (Δ 1.63), based only in PtGA. We
have not observed differences in ADA relative to total
IgG1, IgG1-lambda and IgG4 in patient 2.
Three-to-nine months after switch, ADAs became
detectable in 5 patients (11.9%) (Patient 4, 5, 6, 7 and
8), and 2 of them tested positive for nAb (patient 6 and
7). At the 12 months’ evaluation, 4 of these 5 patients
maintained detectable ADA levels (patient 5, 6, 7 and
8), and nAb remains positive in the same two patients.
We have not observed differences in ADA relative to
total IgG1, IgG1-lambda and IgG4 in these 4 patients
with persistent immunogenic response. Of these 5 pa-

ImmunogEnIcIty And drug concEntrAtIon

In total, 42 switchers (70.0%) had blood samples collected before and after switch (27 patients with SpA, 13
with RA and 2 with PsA). Fifty-nine percent were male
with a median age of 53.4 years. Seventy-six percent of
patients were under concomitant MTX therapy. The
median disease duration previously to switch was 18
years and the median time on IFXor treatment before
switch was 8 years. The median dose for each perfusion
was 264 mg and the median treatment interval was 8
weeks. At baseline, the median DAS28 for RA was 2.63
(IQ: 1.66-3.48) and for PsA was 1.73 (IQ: 1.095-1.252) and ASDAS for SpA was 1.5 (IQ: 1.1-2.1)
(Table IV).
There were no major changes in ADA and sIFX values before and after the switch (Table V).
A total of 27 (64.3%) patients showed unaltered
sIFX levels and ADA status during the follow up period.
At baseline, 5 patients showed low sIFX (<3 µg/mL),
with no detectable ADAs (<10ng/mL), that reverted
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tients, sIFX changed from high to low concentration
accompanied by an elevation of ASDAS (Δ 0.6, Δ 1.9
and Δ 0.6) in 3 patients at the 3-9 months’ evaluation
period (patient 4, 6 and 7). Two of these patients (patient 6 and 7) presented low sIFX at the 12 months’
evaluation. The other 2 patients (patient 5 and 8) maintained ADA levels detectable with high sIFX during the
evaluation period. These patients had no detectable
neutralizing ADA.
Two patients (patient 9 and 10) had normal sIFX
and no detectable ADA at baseline. The sIFX levels
changed from high to low concentration after switch,
with no detectable ADA in patient 10 and detectable
ADA in patient 9 at the 12 months’ evaluation.
Apart from patients that developed ADAs, no other
patients changed from high to low concentration of
sIFX.
Patients 2, 6 and 7 who showed detectable ADA levels with low sIFX had to postpone treatment with
CT-P13 due to infection (second infusion after switch,
conditioning the 3-9 month evaluation) and were
maintained without concomitant MTX therapy. No nAb
were detected in the two patients (patient 5 and 8) who
had detectable ADA levels and high sIFX levels.
The switch to CT-P13 represented a 26.4% reduction of the IFX therapy costs in these patients. Figure
1 depicts the progressive switch to CT-P13 and the decrease in cost over the period of the study considering
a similar number of treated patients and of the doses
used. After the switch to CT-P13, there was a reduction
of vial costs of infliximab (342€to 252€). Additionally, the total number of vials used per treatment was
slightly reduced from the third trimester of 2016 until
the fourth trimester of 2017. This was due to the centralized preparation of the biosimilar of infliximab (at
Hospital Pharmacy). Overall there was a cost reduction
of 79 765€ (193 749€ to 113 984€) over a period of
one year, from the 3rd trimester of 2016 to the fourth
trimester of 2017.

ADA: Anti-drug antibody; IFX: Infliximab; PsA: Psoriatic Arthritis; RA: Rheumatoid Arthritis; SpA: Spondyloarthritis; m: months. *mean values (SD)

6/42
3/42
5/27
5/27
1/27
0/2
0/2
0/2
1/13
1/13
2/13

IFX serum
concentration*
(µg/mL)
Positive ADA,
n/total

Baseline
11.5 (9.7)

RA (n=13)
PsA (n=2)
After
After
After
After
switch
switch
switch
switch
(3-9 m) (≥ 12 m) Baseline
(3-9 m) (≥ 12 m)
9.6 (8.9) 7.4 (4.2) 6.9 (2.3) 6.7 (2.3) 6.7 (1.8)

tAblE v. AdA And sIfx concEntrAtIon At bAsElInE And AftEr swItch

SpA (n=27)
After
After
switch
switch
Baseline
(3-9 m) (≥ 12 m)
6.1 (3.9) 6.2 (8.1) 5.4 (3.7)

Total (n=42)
After
After
switch
switch
Baseline (3-9 m) (≥ 12 m)
7.6 (6.8) 7.9 (8.9) 6.1 (3.9)

Efficacy and immunogEnicity of a systEmatic switch from originator infliximab to biosimilar

dIscussIon
The experience with the non-medical switch of CT-P13
has been documented in several clinical studies, such
as NOR-SWITCH, PLANETRA (Program evaLuating
the Autoimmune Dosease iNvEstigational Drug cT-p13
in RA patients), PLANETAS (Program evaLuating the
Autoimmuct-ne Disease iNvEstigational Drug in AS patients) and DANBIO registry11–14. NOR-SWITCH was
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tAblE vI. pAtIEnts showIng vArIAtIon In AdA And sIfx concEntrAtIon At bAsElInE And AftEr
swItch

Patient 1
Patient 2
Patient 3
Patient 4
Patient 5
Patient 6
Patient 7
Patient 8
Patient 9
Patient 10

sIFX
(µg/mL)
1.5
0.4
1.7
8.8
6.51
5.6
4.8
5.8
3.0
5.1

Baseline
ADA
(ng/mL)
100
180
80
10
10
10
10
10
10
10

Nab
(%)
30
50
30
0
0
0
0
0
0
0

sIFX
(µg/mL)
5.1
1.0
3.2
1.6
6.9
0.6
0.6
41.4
0.03
1.8

3-9 months
ADA
(ng/dL)
10
250
10
70
80
280
360
214
10
10

Nab
(%)
0
70
0
0
0
80
50
0
0
0

sIFX
(µg/mL)
4.6
0.7
5.3
3.0
7.4
1.1
0.6
10.2
1.1
2.3

12 months
ADA
(ng/mL)
10
200
10
10
120
320
250
260
50
10

Nab
(%)
0
80
0
0
0
40
70
0
0
0

ADA: Anti-drug antibody; sIFX: serum infliximab concentration; Nab: Neutralize antibody

the first randomized trial to show non-inferiority of
switching to CT-P13 compared to continued treatment
with the originator drug. The trial included 481 patients with different conditions of whom 198 patients
had rheumatic diseases11.
In our study, during the 12 months after the switch
there were no significant variations in disease activity
scores. This was similar to the non-significant variations
observed during the first 12 months before switch.
These results are in accordance with the results of these

100%

previous publications showing that mean DAS28 and
ASDAS remained stable during follow-up and no major concerns were raised about CT-P13 safety.
The 2 patients who stopped CT-P13 due to joint
symptoms showed minor variations in disease activity
scores, suggesting a ‘nocebo-effect’ to the switch, which
represents a negative outcome due to negative expectations towards the drug. This observation was also
demonstrated in other studies, like the one reported
by the DANBIO registry. In this latter study the reten-

€250,000

€400

90%

€350
€200,000

€300

DDD%

60%

€250

€150,000

50%

€200

40%

€100,000

€150

30%

€100

€50,000

20%

€50

10%
0%

Median HSP

80%
70%

Trimester 3,
2016

Trimester 4,
2016

Trimester 1,
2017

Trimester 2, Trimester 3,
2017
2017

Trimester 4,
2017

Trimester
3,
2016

Biosimilar
Reference product

Trimester
4,
2016

Trimester
1,
2017

Trimester
2,
2017

Trimester
3,
2017

Trimester
4,
2017

Price/Vale 100mg
Consume

fIgurE 1. Increase use of CT-P13 during 3rd trimester of 2016 and 4th trimester of 2017, and the respective reduction of costs.

ÓRgÃO OFICIAL DA SOCIEDADE PORTUgUESA DE REUMATOLOgIA
309

Efficacy and immunogEnicity of a systEmatic switch from originator infliximab to biosimilar

tion rate was slightly lower in the CT-P13 cohort versus the historic IFXor cohort. The authors considered
that this difference was probably related to a ‘noceboeffect’12,15.
Only one patient developed an adverse event leading to treatment withdrawal and no other adverse
events were reported. These results are in line with
those from earlier observational studies and reinforces
that switching to CT-P13 is not associated with any
safety concerns.
In our study the switch to a biosimilar drug reduced
the financial burden of treating patients with inflammatory arthritis (cost saving of 26.4%), similarly to
what has been reported in previous studies such as the
NOR-SWITCH (cost saving of 39%)11.
Some patients refused to collect blood samples for
the study, so we had only paired samples from 42 patients, representing 70% of switchers. Patients who had
received originator IFXor and switched to CT-P13 had
only minor and non-significant changes in sIFX and
ADA levels after switch. The observed changes were
not associated with higher disease activity and did not
lead to withdrawal of IFX therapy. Only one patient
withdrew from IFX treatment without showing variations in sIFX or ADA levels. These results are in agreement with findings from the NOR-SWITCH trial and
with the 2-year extension phases of the PLANETRA
and PLANETAS trials, which exhibited similar sIFX and
ADA levels in the maintenance and switch groups13,14,16.
These observations were reproduced in other studies
assessing inflammatory bowel disease patients17–19.
Patients with detectable ADA and low sIFX levels
who changed to non-detectable ADA, with normalization of sIFX (CT-P13), had no variation in disease activity. These patients probably developed low affinity
transient ADA, which justifies a subsequent normalization of the serum drug concentration values. The inverse correlation between ADA levels and sIFX has
been previously shown in many studies and has been
associated with decreased clinical efficacy when nAb
are present6.
Patients who maintained detectable ADA levels
(with nAb ≥50%) in all measurements before and after
switch with persistent low sIFX, were patients who
postponed treatment with CT-P13 due to infection. In
addition, these patients were not on concomitant MTX
therapy, which has been described to prevent ADA formation. The need to postpone treatment is a favorable
condition to develop immunogenicity, which probably
occurred in these patients. The presence of nAb in these

patients may inhibit or reduce the pharmacological activity of sIFX, and consistent with that these patients
presented elevation of DAS28 and ASDAS. The patient
who maintained detectable ADA levels, with sIFX >3
µg/mL before and after switch, did not show the presence of nAb and consequently had no alteration in
pharmacological activity of sIFX. Moreover, patients
who maintained ADA after switch did not show differences in the amount of IgG1-lambda or IgG4, which
may indicate that the transition from IFXor to CT-P13
did not alter the immunogenic status of the patients.
The interpretation of these results have some limitations, including missing data due to the observational
study design. In addition, the study has a relatively
short follow up duration and has a small sample size.
The unblinded observational nature of the study and
the absence of a non-switch control arm created difficulties in the interpretation of the reasons for patients
withdrawal. This was partially compensated by the observation of the same cohort during the preceding year,
which showed equivalent disease activity fluctuation
and also the same number of withdrawals. Finally, as
already mentioned, some characteristics of the patients
who withdrawal after switch suggest a nocebo effect,
which is clearly difficult to prove and related to the inherent subjective margin existing in this type of studies.

conclusIon
In conclusion, this study reinforces that the real-life
switch from IFXor to CT-P13 does not affect efficacy,
safety or immunogenicity1,2,4. The switch from IFXor
to CT-P13 promoted a cost reduction of 26.4%.
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