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Summary

Background MSB11022 is a proposed adalimumab biosimilar.
Objectives To compare the efficacy, safety and immunogenicity of MSB11022 with
reference adalimumab.
Methods AURIEL-PsO was a double-blind randomized controlled equivalence trial,
in which patients with moderate-to-severe chronic plaque-type psoriasis were
randomized 1 : 1 to MSB11022 or reference adalimumab. The primary end point
was ≥ 75% improvement in Psoriasis Area and Severity Index (PASI 75) at week
16, with a prespecified equivalence interval of � 18%. Patients with a ≥50%
improvement in PASI at week 16 were eligible to enter a double-blind extension
period: patients receiving MSB11022 continued treatment, and patients receiving
reference adalimumab were rerandomized 1 : 1 either to continue reference
adalimumab or to switch to MSB11022. Other efficacy end points and safety,
immunogenicity and pharmacokinetic parameters were evaluated at scheduled
visits up to weeks 52 (efficacy and immunogenicity), 54 and 66 (safety).
Results In total, 443 patients were randomized. The difference in PASI 75 response
rates at week 16 between the treatment arms was �1�9%, and the 95% confi-
dence interval (�7�8% to 4�1%) was within the prespecified equivalence interval.
No notable difference in the incidence of treatment-emergent adverse events was
observed between treatment arms up to the end of the trial, and no new safety
signals were observed. Following treatment switch at week 16, no clinically
meaningful differences in safety or immunogenicity were seen between treatment
arms through to the end of the observation period.
Conclusions Therapeutic equivalence between MSB11022 and reference adali-
mumab was demonstrated. AURIEL-PsO provides evidence to support the similar-
ity of both products with regard to efficacy, safety and immunogenicity.

What’s already known about this topic?

• Adalimumab is a fully human antitumour necrosis factor-a monoclonal antibody,

indicated for the treatment of multiple inflammatory disorders, including psoriasis,
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psoriatic arthritis, rheumatoid arthritis, inflammatory bowel diseases and ankylos-

ing spondylitis.

• MSB11022 is a proposed adalimumab biosimilar that has shown structural and

functional similarity to the reference product in an extensive analytical comparabil-

ity exercise.

• MSB11022 has demonstrated bioequivalence and comparable safety and immuno-

genicity profiles in a phase I study in healthy volunteers.

What does this study add?

• This phase III study confirmed equivalent efficacy for MSB11022 and reference

adalimumab in patients without any immunomodulation comedication in moder-

ate-to-severe chronic plaque-type psoriasis at week 16.

• The efficacy, safety and immunogenicity of MSB11022 and reference adalimumab

were similar over the respective observation periods (week 52 for efficacy and

immunogenicity, week 66 for safety).

• A switch from reference adalimumab to MSB11022 at week 16 did not impact effi-

cacy, safety or immunogenicity.

Therapies targeting tumour necrosis factor (TNF)-a have been

shown to provide significant clinical benefits to patients with

immune-mediated inflammatory diseases.1 Adalimumab is a

fully human IgG1 monoclonal antibody that binds TNF-a with

high affinity and specificity.2 It is successfully used in clinical

practice for the treatment of various chronic inflammatory dis-

eases, including psoriasis, psoriatic arthritis, rheumatoid arthri-

tis, inflammatory bowel diseases and ankylosing spondylitis.3

Due to the high acquisition costs of biologics, strict reim-

bursement criteria are implemented in many countries, mean-

ing that patients may not have access to biologics even if they

meet the eligibility criteria recommended in national and

international guidelines.4,5 However, as patents for biologics

expire, the introduction of biosimilars will contribute to

reducing drug costs and improving access to biologics.6

Biosimilars are biological medicines highly similar in all

essential aspects to a reference biological medicine already

authorized.7–10

Regulatory approval of biosimilars requires evidence that the

molecule is similar to the reference product in terms of struc-

ture, function, clinical efficacy and safety.7–9,11 MSB11022 (Ida-

cio�) is a proposed adalimumab biosimilar that has been shown

to be structurally and functionally similar to reference adali-

mumab based on extensive analytical characterization.12 The

Week 1
1:1 Randomization

Week 16
Primary efficacy

analysis Week 52
Final efficacy and 

immunogenicity assessment

MSB11022 
80 mg then 40 mg EOW

Week 54 Safety assessment 

MSB11022 
40 mg EOW

Reference adalimumab
40 mg EOW

MSB11022 
40 mg EOW

Reference adalimumab
80 mg then 40 mg EOW 

Week 50
Final dose

1 16
Week

50
Double-blind

core treatment period
Double-blind 

extended treatment period 4-month safety follow-up
Screening
(3–28 days)

Week 16
1:1 Rerandomization*

Week 66
Final follow-up 
assessment

Fig 1. Study design. *Only patients who achieved ≥ 50% improvement in Psoriasis Area and Severity Index at week 16 were eligible to enter the

extended treatment period. EOW, every other week.
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pharmacokinetic bioequivalence of MSB11022 and reference

adalimumab (both European Union and U.S.A. approved ver-

sions) has been shown in a phase I study.13 Here we report

results from the phase III AURIEL-PsO study, which was con-

ducted to demonstrate equivalence in efficacy at week 16 and to

compare the safety, immunogenicity and impact on quality of

life (QoL) of MSB11022 with those of reference adalimumab in

patients with moderate-to-severe chronic plaque psoriasis.

As recommended by the European Medicines Agency, an

equivalence study design was used in this study.11 The impact

of switching from reference adalimumab to MSB11022 and

the effect of longer-term treatment were also evaluated

through a single treatment switch at week 16 and an extended

double-blind treatment period up to week 52, with a 4-month

safety follow-up period.

Patients and methods

AURIEL-PsO was a multicentre, randomized, double-blind,

parallel-group trial conducted from 16 February 2016 to 18

December 2017, with patients enrolled across 69 centres in

North America, South America and Europe (NCT02660580).

Study population

The eligibility criteria were similar to those used for the pivotal

studies of reference adalimumab in psoriasis.14,15 Adult patients

with active but clinically stable moderate-to-severe chronic pla-

que-type psoriasis diagnosed ≥ 6 months before study baseline,

who had previously received phototherapy or systemic psoriasis

therapy or who were candidates for such therapies were

enrolled. Moderate-to-severe psoriasis was defined as a Psoriasis

Area and Severity Index (PASI) score ≥12,16,17 a modified

Physician’s Global Assessment (PGA) score ≥ 3 (based on a

scale of 0–4)18 and ≥ 10% body surface area affected by pla-

que-type psoriasis. Patients must have had no evidence of active

tuberculosis. Key exclusion criteria included topical therapy

against psoriasis or phototherapy within 2 weeks of baseline,

and previous use of biologics for the treatment of autoimmune

disease (other than the use of no more than one of either

Patients screened
(n = 649)

Patients not randomized (n = 206)

MSB11022 
(n = 222)

Completed (n = 213)
Received no treatment (n = 1)
Discontinued (n = 8)
- Adverse event (n = 2)
- Lost to follow up (n = 1)
- Protocol noncompliance (n = 3)
- Lack of efficacy (n = 0)
- Death (n = 0)
- Withdrew consent (n = 1)
- Other (n = 1)

Core treatment period
Randomized (1:1)

(n = 443)

Reference adalimumab 
(n = 221)

Completed (n = 202)
Received no treatment (n = 1)
Discontinued (n = 18)
- Adverse event (n = 9)
- Lost to follow-up (n = 2)
- Protocol noncompliance (n = 1)
- Lack of efficacy (n = 2)
- Death (n = 0)
- Withdrew consent (n = 4)
- Other (n = 0)

Continued MSB11022 
(n = 214*)

Completed treatment (n = 195)
Received no treatment (n = 1)
Discontinued (n = 18)
- Adverse event (n = 8)
- Lost to follow-up (n = 0)
- Protocol noncompliance (n = 2)
- Lack of efficacy (n = 4)
- Death (n = 0)
- Withdrew consent (n = 3)
- Other (n = 1)

Continued reference 
adalimumab (n = 101)

Completed treatment (n = 90)
Received no treatment (n = 0)
Discontinued (n = 11)
- Adverse event (n = 6)
- Lost to follow-up (n = 1)
- Protocol noncompliance (n = 0)
- Lack of efficacy (n = 2)
- Death (n = 0)
- Withdrew consent (n = 2)
- Other (n = 0)

Switched reference/MSB11022
(n = 101)

Completed treatment (n = 90)
Received no treatment (n = 0)
Discontinued (n = 11)
- Adverse event (n = 4)
- Lost to follow-up (n = 1)
- Protocol non-compliance (n = 1)
- Lack of efficacy (n = 2)
- Death (n = 0)
- Withdrew consent (n = 2)
- Other (n = 1)

Rerandomized 1:1

Fig 2. Patient disposition. *One patient in the MSB11022 group had a temporary treatment interruption at the time of the week 16 visit due to

an adverse event, and was not counted as completing the core treatment period. This patient was included in the extension treatment period.
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etanercept or infliximab). Detailed exclusion criteria are listed

in Appendix S1 (see Supporting Information).

All patients provided written informed consent. The study

was conducted in accordance with the current International

Council on Harmonisation Good Clinical Practice and the Dec-

laration of Helsinki and in compliance with local regulatory

requirements. The study protocol was reviewed and approved

by the independent ethics committee or institutional review

board for each centre.

Study design

The trial consisted of four periods: a screening period, a dou-

ble-blind core treatment period (weeks 1–16), a double-blind

extension treatment period (weeks 16–52) and a 4-month

safety follow-up period (from last dose of study drug to week

66). After the screening period, patients were randomized

1 : 1 to receive MSB11022 or reference adalimumab

(Humira�; AbbVie Inc., North Chicago, IL, U.S.A.; European

Union authorized). Patients were stratified by previous systemic

therapy use (pretreated vs. treatment naive), and pretreated

patients were stratified by the type of systemic therapy received

(biologic vs. nonbiologic). The allocation sequence was gener-

ated centrally by Cenduit (Nottingham, U.K.) using permuted

blocks. The investigators enrolled patients by contacting the

central interactive web response system, which assigned

patients to their groups according to the allocation sequence.

MSB11022 or reference adalimumab was administered at an

initial dose of 80 mg subcutaneously, followed by 40 mg

every other week starting 1 week after the first dose. At week

16, patients who achieved ≥ 50% improvement in PASI from

baseline (PASI 50) were eligible to enter the extension period.

Patients initially randomized to receive MSB11022 continued

treatment, and patients initially randomized to receive refer-

ence adalimumab were rerandomized in a 1 : 1 ratio either to

continue reference adalimumab or to switch to MSB11022.

Patients who failed to achieve PASI 50 at week 16 or at any

subsequent visit were discontinued from the trial. A full safety

and immunogenicity assessment was performed 4 weeks after

the last dose of MSB11022 or adalimumab (week 54 for

patients who completed the extended treatment period).

Adverse events were also recorded at a safety follow-up 4

months after the last dose of study drug (Fig. 1). The CON-

SORT statement for noninferiority and equivalence trials was

used to report the results.19

Assessments

The primary end point was the PASI 75 response rate at week

16. The key secondary end point was the percentage change

from baseline in PASI at week 16. Other PASI and PGA-related

efficacy end points are described in Appendix S2 (see Supporting

Information). QoL was assessed using the Dermatology Life

Quality Index (DLQI),20 EuroQoL 5-Dimensions 5-Levels (EQ-

5D-5L),21 Health Assessment Questionnaire Disability Index

(HAQ-DI)22 and Patient Global Assessment for Joints on a Visual

Analogue Scale (PJA-VAS)23 questionnaires. HAQ-DI and PJA-

VAS were used for patients who also had psoriatic arthritis.

Safety was assessed by monitoring for treatment-emergent

adverse events (TEAEs) and serious adverse events. Adverse

events of special interest were predefined as serious infections

(those requiring hospitalization, those with fatal outcome or

sepsis, or those requiring intravenous antibiotics or antimicro-

bials), latent tuberculosis infection and active tuberculosis.

Predose serum concentrations of MSB11022 and reference

adalimumab were measured at weeks 1, 2, 14, 15, 24, 25, 32

and 33. Serum concentrations were quantified using a vali-

dated enzyme-linked immunosorbent assay in a central clinical

laboratory. The incidence of antidrug antibodies (ADAs) was

assessed using a highly sensitive and drug-tolerant validated

bioanalytical method based on the Meso Scale Discovery Elec-

trochemiluminescent platform (Meso Scale Diagnostics, Rock-

ville, MD, U.S.A.).13 The assay sensitivity was 86�4 ng mL�1

Table 1 Baseline demographic and clinical characteristics

(per protocol set)

MSB11022
(n = 203)

Reference

adalimumab
(n = 191)

Male, n (%) 136 (67�0) 130 (68�1)
Age (years), mean � SD 44�8 � 12�7 42�4 � 11�8
Race, n (%)
White 192 (94�6) 179 (93�7)
Black 1 (0�5) 0
Asian 3 (1�5) 8 (4�2)
American Indian or

Alaska native

7 (3�4) 4 (2�1)

Region, n Both arms

Europe 326
Americas 68

Weight (kg), mean � SD 81�4 � 13�5 80�0 � 13�1
Body mass index (kg m�2)

Mean � SD 26�6 � 3�1 26�3 � 3�0
Median (interquartile

range)

27�6 (24�2–29�1) 26�8 (24�2–29�1)

PASI

Mean � SD 20�6 � 8�8 21�2 � 8�1
Median (range) 17�4 (12�0–61�8) 18�4 (12�1–48�2)

BSA affected (%)
Mean � SD 28�6 � 14�3 29�9 � 13�6
Median (range) 25�9 (11�0–86�0) 27�1 (10�0–72�0)

PGA, n (%)

Moderate 146 (71�9) 128 (67�0)
Severe 57 (28�1) 63 (33�0)

Previous biologic or other
therapy for psoriasis,

n (%)

177 (87�2) 168 (88�0)

Previous biologic or other

therapy, n (%)
Etanercept 22 (10�8) 24 (12�6)
Infliximab 2 (1�0) 1 (0�5)
Other 175 (86�2) 166 (86�9)

PASI, Psoriasis Area and Severity Index; BSA, body surface area;

PGA, Physician’s Global Assessment.
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with a drug tolerance of 250 lg mL�1 at the low positive

control level of 129�6 ng mL�1.13

Statistical analysis

The primary efficacy analysis was based on the per protocol set,

which consisted of all randomized patients who completed the

study until week 16 without major protocol deviations. A sensi-

tivity analysis was performed in the intention-to-treat (ITT)

population, which included all randomized patients. Secondary

end points were assessed in the per protocol and ITT popula-

tions. The safety population included all randomized patients

who received a dose of MSB11022 or reference adalimumab.

For the primary end point, MSB11022 and reference adali-

mumab were considered equivalent if the PASI 75 response rate

for the MSB11022 arm was within � 18% of the reference adali-

mumab arm after 16 weeks of treatment. The two treatment

groups were compared using the two-sided 95% stratified New-

combe confidence interval (CI) for the difference in PASI 75

response rate. Therapeutic equivalence was established if the

95% CI was included in the prespecified equivalence interval.

Equivalence margins were determined based on values reported

in the literature and agreed with the regulatory authorities.

A sample size of 382 patients was calculated based on two

assumptions. Firstly, an estimated response rate of 59% for the

primary end point was assumed, based on a weighted mean of

response rates observed for various patient populations in pre-

vious adalimumab studies.14,15,24–31 Secondly, no expected

difference between EU approved reference adalimumab and

MSB11022 was assumed following a single 80-mg dose of ref-

erence adalimumab at week 1 and a 40-mg dose every other

week from weeks 2 to 16.14,15,24–29,32 This sample size pro-

vided a 90% power for the equivalence margin of 18% and a

type I error of 2�5% (one sided).

For the per protocol set, little or no missing data were

expected, so no imputation was performed. For the ITT analysis,

patients with a missing PASI value at week 16 were classified as

nonresponders. The key secondary end point of percentage

change in PASI from baseline to week 16 was analysed using an

analysis of covariance model, with treatment group and previ-

ous systemic therapy use as fixed factors, and baseline PASI as a

covariate. Therapeutic equivalence for the key secondary end

point was confirmed if the 95% CI of the least squares mean

treatment difference was within the predefined interval of

� 15%. Additional details on the efficacy analyses are provided

in Appendix S2 (see Supporting Information).
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Fig 3. Response rate of ≥ 75% improvement
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16 in the per protocol (PP) and intention-to-

treat (ITT) analysis sets. LS, least squares; CI,

confidence interval.
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Results

Demographics

In total, 443 patients were randomized (MSB11022, n = 222;

reference adalimumab, n = 221) and included in the ITT pop-

ulation. Of these, 19 patients (8�6%) in the MSB11022 arm

and 30 patients (13�6%) in the reference adalimumab arm

were excluded from the per protocol set either due to not

completing the 16-week study or due to major protocol viola-

tions. At week 16, 214 (96�4%) patients continued receiving

MSB11022 and 202 (91�4%) patients from the reference adali-

mumab group were rerandomized either to continue receiving

reference adalimumab (n = 101) or to transition to MSB11022

(n = 101). In the core treatment period, all except two

patients (one per arm) received at least one administration of

trial treatment and were included in the safety analysis set

(Fig. 2). The patient demographics and baseline characteristics

are shown in Table 1.

Efficacy

Primary end point

The PASI 75 response rate at week 16 was 89�7% in the

MSB11022 arm and 91�6% in the reference adalimumab arm,

with a treatment difference of �1�9% (95% CI �7�82 to

4�07). As the 95% CI was contained within the prespecified

equivalence interval (� 18%), equivalent efficacy was shown

(Fig. 3). Consistent results were reported in a sensitivity anal-

ysis performed on the ITT population (Fig. 3).

Key secondary end point

The least squares mean (� standard error) percentage change

in PASI from baseline to week 16 was �92�1 � 0�86 with

MSB11022 vs. �93�0 � 0�87 with reference adalimumab. The

treatment difference (least squares mean difference 0�88%,
95% CI �1�21% to 2�98%) was contained within the prespec-

ified interval (� 15%) and so equivalence was confirmed

(Fig. 4). Consistent results were reported in a sensitivity anal-

ysis performed on the ITT population (Fig. 4).

Other end points

At all scheduled visits up to week 52, the PASI response rates

were comparable between the MSB11022, continued reference

adalimumab and switch arms (Fig. 5). The percentage change

in PASI from baseline to weeks 24 and 52, the time to

achieve PASI 75, 90 and 100 and improvements in PGA at

weeks 24 and 52 were also comparable between treatment

arms (Table S1; see Supporting Information). Improvements

in QoL scores at weeks 16, 24 and 52 were similar across

treatment groups (Table 2; and Table S2; see Supporting
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Fig 5. Response rates of ≥ 50%, ≥ 75%, ≥ 90% and 100% in Psoriasis Area and Severity Index (PASI 50, 75, 90 and 100) in the per protocol set.

*95% confidence interval (CI) for the treatment difference between MSB11022 and reference adalimumab. NA, not applicable; ND, not

determined.
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Information). Treatment effects were consistent across the

subgroups stratified by previous systemic therapy (data not

shown).

Pharmacokinetic results

Mean trough concentrations reached steady-state levels by

week 2 (1 week after the initial dose) in all treatment arms

(Fig. 6). Mean trough levels up to week 52 were comparable

across the MSB11022, reference adalimumab and reference/

MSB11022 switch treatment groups.

Safety

The median duration of exposure was 15 weeks for both the

MSB11022 and reference adalimumab arms during the 16-

week core treatment period. In both arms, the median num-

ber of injections in the core treatment period was nine. For

the core and extended treatment periods, the median duration

of exposure was 51 weeks in all treatment arms.

During the core treatment period up to week 16, a similar

proportion of patients in the MSB11022 and reference adali-

mumab arms had at least one TEAE (MSB11022: n = 114,

51�6%; reference adalimumab: n = 117, 53�2%) (Table S3;

see Supporting Information). From baseline to week 66, the

proportions of patients with at least one TEAE were similar

between the MSB11022 group (n = 173, 78�3%), the contin-

ued reference adalimumab group (n = 92, 77�3%) and the

switch group (n = 76, 75�2%) (Table 3). The incidences of

serious adverse events, treatment-related TEAEs, TEAEs of spe-

cial interest, treatment discontinuations due to TEAEs, injec-

tion-site reactions and hypersensitivity reactions were similar

between all three treatment arms through to week 66

(Table 3).

One patient died during the study (in the continued refer-

ence adalimumab group in the extended treatment period);

the death was reported to be due to an accident with

subsequent cardiac failure, cerebral haematoma and brain

oedema. This event was considered to be unrelated to trial

treatment.

Immunogenicity

During the core treatment period, 88�1% and 88�4% of

patients in the MSB11022 and reference adalimumab treat-

ment arms had at least one positive ADA result, and 41�1%
and 42�3% of patients in the MSB11022 and reference adali-

mumab arms, respectively, had a positive neutralizing anti-

body result. From baseline to week 52, the incidences of at

least one positive ADA result were reported to be 93�2%,
92�1% and 94�1% for patients in the MSB11022, continued

reference adalimumab and switch treatment arms, respectively.

For the three treatment groups, at least one positive neutraliz-

ing antibody result was reported for 63�0%, 61�4% and

58�4%, respectively, of patients during that period. The

immunogenicity results for the 52-week treatment period are

summarized in Figure S1 (see Supporting Information). No

differences in PASI 75 response rates by ADA status were

observed at weeks 16, 24 and 52 (Fig. S2; see Supporting

Information). ADA-positive patients had lower serum concen-

trations of adalimumab than patients who were ADA negative

in all three treatment arms, with similar concentration–time

profiles for the MSB11022 and reference adalimumab groups

(Fig. S3; see Supporting Information).

Discussion

MSB11022 was shown to be equivalent to the reference adali-

mumab product after 16 weeks of treatment in terms of the

primary end point of PASI 75 response rate, which is a clini-

cally meaningful end point in clinical trials, and is considered

by clinicians to be indicative of success in the treatment of

Table 2 Improvement in quality-of-life scores at weeks 24 and 52

DLQI EQ-5D-5L EQ-5D-5L VAS HAQ-DI PJA-VAS

MSB11022 (n = 203)

Week 1 14�0 � 7�02 0�76 � 0�15 64�1 � 22�4 0�57 � 0�55 41�9 � 23�5
Week 24 2�5 � 4�13 0�89 � 0�11 83�2 � 14�3 0�35 � 0�40 29�7 � 25�3
Week 52 3�0 � 4�74 0�90 � 0�11 83�5 � 15�6 0�34 � 0�45 25�0 � 20�3

Reference adalimumab (n = 95)

Week 1 12�6 � 6�94 0�77 � 0�16 64�7 � 25�4 0�45 � 0�58 32�4 � 26�9
Week 24 2�3 � 4�04 0�90 � 0�13 84�2 � 13�8 0�28 � 0�54 20�6 � 27�1
Week 52 2�1 � 3�50 0�90 � 0�12 85�1 � 13�3 0�09 � 0�24 14�7 � 16�5

Reference/MSB11022 switch (n = 96)

Week 1 14�0 � 6�79 0�76 � 0�14 63�3 � 22�6 0�87 � 0�44 48�8 � 24�1
Week 24 2�3 � 3�90 0�91 � 0�12 84�3 � 14�0 0�44 � 0�36 24�9 � 20�5
Week 52 2�7 � 4�03 0�88 � 0�14 82�1 � 16�2 0�51 � 0�35 29�5 � 19�7

The data are presented as the mean � SD. DLQI, Dermatology Life Quality Index; EQ-5D-5L (VAS), EuroQoL 5-Dimensions 5-Levels (visual

analogue scale); HAQ-DI, Health Assessment Questionnaire Disability Index; PJA-VAS, Patient Joint Assessment Visual Analogue Scale. DLQI

and EQ-5D-5L were collected for all patients, and HAQ-DI and PJA-VAS were collected only for patients with psoriatic arthritis (MSB11022,

n = 21; reference adalimumab, n = 9; reference/MSB11022 switch, n = 13).
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patients with psoriasis.33 Equivalence between MSB11022 and

reference adalimumab was also shown for the secondary effi-

cacy end points.

The PASI 75 response rates observed in this study are higher

than those seen in previous phase III adalimumab trials;14,34

however, they are in line with more recent studies,35,36 which

may reflect the improved standard of care for patients with

psoriasis. In AURIEL-PsO, the proportion of patients with

moderate disease was 70�0%, compared with previous studies

ranging from 18�6% to 65�5%.34,35 Previous studies with

greater proportions of patients with moderate psoriasis also

showed higher response rates.35,36 In addition, patients with

psoriasis with a higher BMI have previously been shown to be

less responsive to adalimumab31 or to discontinue earlier.37

Therefore, the exclusion criteria in this study were designed

to reduce the number of patients with a high body weight in

order to increase the sensitivity of the population to show any

differences between treatment arms. The mean weight of the

study population was lower than in some previous trials estab-

lishing the efficacy of the reference product or other adali-

mumab biosimilars,14,38,39 but it was similar to or higher

than weights in other adalimumab trials.15,34,35
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Fig 6. Trough plasma concentrations of MSB11022 and reference adalimumab until week 52. Only patients who consented to take part in a

pharmacokinetic substudy provided samples at weeks 14, 15, 25 and 33.

Table 3 Treatment-emergent adverse events up to week 66

MSB11022

(n = 221)

Continued reference

adalimumab (n = 119)

Reference/MSB11022

switch (n = 101)

TEAE 173 (78�3) 92 (77�3) 76 (75�2)
Serious TEAE 20 (9�0) 8 (6�7) 5 (5�0)
Treatment-related TEAE 69 (31�2) 41 (34�5) 33 (32�7)
Serious treatment-related TEAE 3 (1�4) 5 (4�2) 0

TEAE of special interesta 12 (5�4) 4 (3�4) 4 (4�0)
Permanent treatment

discontinuation due to TEAE

10 (4�5) 16 (13�4) 4 (4�0)

Death 0 1 (0�8) 0

Injection-site reaction TEAEsb 37 (16�7) 21 (17�6) 25 (24�8)
Hypersensitivity TEAEsc 10 (4�5) 4 (3�4) 6 (5�9)

The data are presented as the number (%) of patients. TEAE, treatment-emergent adverse event. aSerious infection, latent tuberculosis infec-

tion, or active tuberculosis infection. bIncludes the following preferred terms: injection-site bruising, injection-site erythema, injection-site

haematoma, injection-site haemorrhage, injection-site induration, injection-site oedema, injection-site pain, injection-site pruritus, injection-

site rash, injection-site swelling. cIncludes the following preferred terms: injection-site rash, anaphylactic shock, drug hypersensitivity, rash

pustular, rhinitis allergic, dermatitis, dermatitis allergic, dermatitis contact, eczema, erythema multiforme, hypersensitivity vasculitis, idio-

pathic urticaria, rash, urticaria.
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Increases in the proportions of patients achieving PASI 90

and 100 from week 16 to 52 were also observed in all treat-

ment arms. Again, this continued response may be due to the

sensitive population selected for this trial. The efficacy results

are supported by the QoL data, with no meaningful differ-

ences across treatment groups observed for any of the health-

related QoL measures used in this study. Furthermore, the

pharmacokinetic data were consistent with results from a

phase I study, in which the median time to maximum

observed serum concentration was approximately 191 hours

(8 days) for MSB11022 and for reference adalimumab.13

MSB11022 and reference adalimumab also showed compa-

rable safety up to week 66, with no new safety signals

observed. Immunogenicity was also similar between the two

treatments, although the incidences of ADAs and neutralizing

antibodies were considerably higher than those previously

reported for reference adalimumab.40 This likely reflects the

fact that more sensitive and drug-tolerant assays were used in

these studies than were used in previous studies with the refer-

ence product,41 and is consistent with the higher immunogenic-

ity rates reported in more recent studies of adalimumab.42 Of

note, it is reassuring that no differences in PASI 75 response

rates were observed between ADA-positive and ADA-negative

patients in this study. Although serum concentrations of adali-

mumab were lower in the ADA-positive subgroup, mean trough

concentrations remained above 5000 ng mL�1, which is consid-

ered to be within the therapeutic range.43 The differences

observed between ADA subgroups in serum adalimumab con-

centration were consistent between the two treatment arms up

to week 52.

Patients who switched from reference adalimumab to

MSB11022 at week 16 showed similarity in all efficacy, safety

and immunogenicity end points assessed compared with

patients who continued on MSB11022 or reference product

throughout the trial. This is consistent with several previous

studies that have shown no impact of switching, including

multiple switches, from a TNF inhibitor reference product to

a biosimilar and vice versa in inflammatory disease.44–47

The present study and analysis of switching data have some

limitations. Most importantly, as its primary objective was to

assess biosimilarity, the study was not powered for statistical

comparisons of equivalence after switching. However, the

study design was agreed with the regulatory authorities to

meet the requirements of a therapeutic equivalence study and

is consistent with the majority of biosimilar equivalence stud-

ies that incorporate a switch element.10 Like all randomized

controlled trials, generalizability of the results may be limited

by the selection of a patient population which may be less

heterogeneous than seen in clinical practice.

In conclusion, no clinically meaningful differences in effi-

cacy, safety or immunogenicity were seen between MSB11022

and reference adalimumab up to 52 weeks of treatment in a

highly sensitive population of patients with moderate-to-

severe plaque-type psoriasis. No new or unexpected safety

issues were reported, and the safety profiles of MSB11022 and

reference adalimumab were similar to those reported in

previous studies with reference adalimumab. A switch from

reference adalimumab to MSB11022 at week 16 did not

impact efficacy, safety or immunogenicity. The results pre-

sented here provide confirmation of the clinical similarity of

MSB11022 and reference adalimumab and contribute to the

totality of the evidence supporting MSB11022 as an adali-

mumab biosimilar.
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