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Purpose: Bimekizumab is a monoclonal IgG1 antibody that selectively inhibits interleukin (IL)-17F in addition to IL-17A, key 
drivers of chronic inflammation. Bimekizumab must be injected subcutaneously and so patients require self-injection options that meet 
their preferences. This study evaluated safe and effective self-injection of bimekizumab by patients with psoriatic arthritis using the 
1 mL safety syringe (SSy) or the 1 mL auto-injector (AI).
Patients and Methods: The DV0004 devices study (NCT04109976) was a sub-study of BE VITAL, a multicenter, open-label 
extension of BE OPTIMAL (NCT03895203) and BE COMPLETE (NCT03896581) in patients with active psoriatic arthritis. After 
receiving training, patients subcutaneously self-injected bimekizumab 160 mg at Baseline and Week 4. The primary and secondary 
endpoints were the proportion of patients self-injecting bimekizumab safely and effectively at Week 4 and Baseline, respectively. 
Patient self-injection experience was evaluated using the pain visual analog scale (VAS) and the Self-Injection Assessment 
Questionnaire (SIAQ).
Results: Overall, 214 patients were randomized 1:1 at Baseline. All evaluable patients safely and effectively self-injected bimeki-
zumab at Week 4 (SSy: n=105; AI: n=104) and Baseline (SSy: n=106; AI: n=106). Mean pain VAS scores were generally low at Week 
4 (SSy: 11.0; AI: 11.4) and Baseline (SSy: 9.5; AI: 14.9). High mean pre- and post-injection SIAQ scores (≥6.7) were observed for 
both devices indicating a positive overall patient experience with self-injection. Self-injection was well tolerated with no reports of 
treatment-emergent adverse device effects (TEADEs), serious TEADEs or discontinuations due to TEADEs. Four non-device-related 
injection site reactions during the sub-study were reported in the parent study; all were mild, did not lead to discontinuation and 
resolved without treatment. All devices maintained their structural and functional integrity post-use.
Conclusion: All patients self-injected subcutaneous bimekizumab safely and effectively using either device at Baseline and Week 4. 
Overall, patients reported a positive self-injection experience.
Keywords: bimekizumab, clinical trial, patient experience, psoriatic arthritis, self-injection devices

Introduction
Bimekizumab is a monoclonal IgG1 antibody that selectively inhibits the pro inflammatory cytokine interleukin (IL)-17F, 
in addition to IL-17A, which are key independent drivers of chronic inflammation.1,2 The safety and efficacy of 
bimekizumab treatment has been evaluated in Phase 2 and 3 trials of patients with active psoriatic arthritis (PsA), 
psoriasis and axial spondyloarthritis, with clinically meaningful improvements observed across all patient populations.3–9 

The drug is administered subcutaneously, either by a healthcare professional or via self-injection.2

Self-injection offers patients control and independence over the injection, the setting, and the injection schedule.2 

Previous studies have also reported that availability of, and education on, a self-injection device that meets patients’ 
preferences is associated with increased adherence to treatment, a greater proportion of patients self-injecting medication 
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and a smaller proportion of patients attending primary care for administration, translating into a reduction in healthcare 
costs.10,11 Despite these benefits, some patients face barriers to self-injection such as needle anxiety and lack of 
confidence.2 While some patients prefer greater control over the self-injection process, others prefer less control and 
a more automatic self-injection.2,12 Given these considerations, it is important that patients who require bimekizumab 
treatment have safe and effective self-injection options that meet their needs and preferences.

Safe and effective subcutaneous self-injection and a positive patient self-injection experience with the 1 mL 
bimekizumab safety syringe (SSy) and the 1 mL bimekizumab auto-injector (AI) device has been demonstrated in 
patients with psoriasis in two sub-studies (DV0002 and DV0006) of the BE BRIGHT (NCT03766685) open-label 
extension study in the bimekizumab clinical program.2 However, self-injection using these devices in patients with active 
PsA has not been evaluated. PsA is a chronic, heterogenous, inflammatory disease with broad clinical manifestations, 
including musculoskeletal (stiffness, pain, and swelling of the small joints of the hand) and dermatological (psoriatic skin 
lesions) symptoms of varying severity.13–15 As these symptoms may impact hand grip and function, it is important to 
evaluate safe and effective self-injection of bimekizumab in patients with active PsA.16,17

Here, the results from DV0004 (NCT04109976), a sub-study of the Phase 3 study BE VITAL (NCT04009499) are 
presented. The study evaluated safe and effective self-injection of bimekizumab by patients with PsA using the 1 mL 
bimekizumab SSy or the 1mL AI.18

Materials and Methods
Study Endpoints
The primary endpoint was the safe and effective self-injection of bimekizumab at 4 weeks, which is the inter-dose 
interval for bimekizumab treatment of patients with PsA, using the SSy or the AI. The secondary objective was the safe 
and effective self-injection of bimekizumab immediately after training (at Baseline), using the SSy or the AI and is 
representative of a patient starting treatment. Other study objectives included: (i) evaluation of the patient experience of 
self-injection using the pain visual analog scale (VAS) for injection site pain and the pre- and post-injection versions of 
the Self-Injection Assessment Questionnaire (SIAQ) and (ii) evaluation of the structural and functional integrity of each 
self-injecting device after completion of self-injection.

Patient Population
The DV0004 study (NCT04109976) was a Phase 3 sub-study of BE VITAL (NCT04009499), a multicenter, open-label 
extension of the Phase 3 studies BE OPTIMAL (NCT03895203)7 and BE COMPLETE (NCT03896581)6 conducted in North 
America and Europe between August 13th, 2019 and November 19th, 2020 to evaluate the safety and efficacy of bimekizumab in 
patients with active PsA. The study included patients ≥18 years old diagnosed with active PsA. All patients were willing to self- 
inject bimekizumab (full study inclusion and exclusion criteria are listed in Table S1). This study was designed to be 
representative of real-life clinical practice where the ability of the patient to self-inject safely and effectively is of primary 
importance. As consistent with real-life clinical practice and to ensure patient safety, the study did not measure degree of hand 
involvement or hand function and only included patients who, in the opinion of the investigator, were capable of safe and 
effective self-injection. This study was conducted in accordance with the Declaration of Helsinki and the International 
Conference on Harmonization Guidance for Good Clinical Practice. Ethical approvals were obtained from the relevant 
Institutional Review Boards at participating sites (listed in Table S2) and all patients provided written informed consent in 
accordance with local requirements.

Self-Injecting Devices
Two self-injecting devices were assessed in this study: the SSy and the AI. The SSy is a modified syringe with a large 
smooth grip area for optimal needle control, extended finger flange, and plunger rod for enhanced device usability, 
depicted in Bagel et al, 2022.2 To use the SSy, patients removed the over-cap, safely positioned the visible needle at the 
injection site (either the lateral abdominal wall or outer thigh), fully depressed the plunger rod which emptied the syringe 
contents (bimekizumab) through the needle into the subcutaneous space, and upon completion of the injection, 
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automatically withdrew the needle into the body of the SSy. The AI was designed with a large smooth grip area, hidden 
needle to reduce needle phobia, and a window to ensure all syringe contents are emptied. To use the AI, patients removed 
the ring-pull cap and positioned the AI against the skin at the injection site (either the lateral abdominal wall or outer 
thigh). The AI was then depressed against the skin surface which automatically activated the device to push the hidden 
needle tip into the subcutaneous space to administer bimekizumab.

Study Design
At Baseline, patients were randomly assigned to either the SSy group or AI group in a 1:1 ratio to self-inject 
bimekizumab 160 mg every 4 weeks (Q4W) (Figure 1). Patients were randomized using a unique 5-digit identification 
number to maintain confidentiality. An Interactive Response Technology (IRT) was used to generate individual assign-
ments to the two devices. Patients received training in subcutaneous self-injection technique for the allocated device at 
Baseline. Prior to self-injection at Baseline, patients performed the pre-injection SIAQ. Patients self-injected bimekizu-
mab immediately after training at Baseline and at Week 4 (without training). Following self-injection at Baseline and 
Week 4, patients completed the pain VAS (to evaluate injection site pain) and the pre-injection SIAQ (to assess their self- 
injection experience). The study was designed to represent real life in that the primary endpoint evaluated safe and 
effective self-injection after 4 weeks which is the inter-dose interval. After completing the DV0004 sub-study, patients 
continued participation in the parent study (BE VITAL [NCT04009499]).

Study Outcomes
Safe and Effective Self-Injection
Safe and effective self-injection was evaluated by study personnel and was defined as complete bimekizumab dose 
delivery, assessed by visual inspection of the device and confirmation that the dose was delivered completely, as well as 
the absence of treatment-emergent adverse device effects (TEADEs) leading to sub-study withdrawal. A TEADE was 
defined as an adverse event resulting from insufficiencies in the instructions for use, deployment, operation or malfunc-
tion of the investigational medical device and/or misuse of the device by the operator. All other adverse events were 
reported in a common database for BE VITAL; injection site reactions that were not device related and were reported in 
the parent study are reported here for completeness. The structural and functional integrity of the SSy and AI were 
evaluated following self-injection by appropriately trained site personnel.

VAS for Injection Site Pain
The pain VAS was completed post-injection to evaluate injection site pain after self-injection, at Baseline and Week 4. 
Patients indicated their pain level from 0 (no pain) to 100 (worst possible pain) by placing a mark on a 100 mm line. 
Patients completed the VAS prior to the post-injection SIAQ.

Figure 1 Study design. 
Notes: Bimekizumab dose was 160 mg at Baseline and Week 4. Patients received training in self-injection at Baseline prior to their first self-injections and then self-injected 
a second time at Week 4 without additional training. The ability of patients to safely and effectively administer bimekizumab via injection was evaluated at the time of self- 
injection. The pain VAS questionnaire was performed by patients at Baseline and Week 4, prior to SIAQ. Patients performed the pre-injection SIAQ at Baseline only and 
performed the post-injection SIAQ at Baseline and Week 4. 
Abbreviations: AI, auto-injector; SIAQ, Self-Injection Assessment Questionnaire; SSy, safety syringe; VAS, visual analog scale.
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Pre- and Post-Injection SIAQ
Patients completed the pre-injection SIAQ at Baseline prior to self-injection and the post-injection SIAQ 30 minutes after 
self-injection at Baseline and Week 4. The pre-injection SIAQ comprised seven items grouped into three domains: i) 
feelings about injection, ii) self-confidence and iii) satisfaction with the mode of administration. The post-injection SIAQ 
comprised 21 items grouped into six domains i) feelings about injections, ii) self-image, iii) self-confidence, iv) injection 
site reactions, v) ease of use and vi) satisfaction with self-injection. Patients assigned to the SSy and the AI completed 
versions 2.0 and 2.1 of the SIAQ, respectively. The versions are identical except for the eleventh question which 
discusses the use of a plunger (version 2.0; SSy) or depression of the device (version 2.1; AI).

The individual item scores of the pre- and post-injection SIAQ items were transformed from Likert-type scale ratings 
between 1–5 (1–6 for the post-injection SIAQ domain “ease of use”) to a 0–10 scale (0 being worst experience and 10 
being best experience), enabling comparison between the pre- and post-injection questionnaires.17 Domain scores were 
calculated as a mean of the item scores if ≥50% of the items in the domain had been answered. Domain scores ranged 
from 0 to 10, higher scores reflect more confidence, higher satisfaction and less concern about self-injection.

Statistical Analysis
The analysis of the primary and secondary objectives used all evaluable patients who self-injected and injections 
performed by site personnel were not included. Missing data were not imputed.

The analysis of the pain VAS included data collected from the subgroup of patients that completed all available pain VAS 
questionnaires as per protocol. The analysis of the SIAQ also included data collected from the subgroup of patients that 
completed all available SIAQ questionnaires per protocol. Questionnaires were considered impacted if they were performed 
out of the predefined order (e.g., the pre-injection SIAQ was administered after self-injection, the post-injection SIAQ was 
completed before self-injection, or the pain VAS was completed prior to self-injection) or because patients were administered 
the incorrect version of the SIAQ for their assigned device group. If patients had only completed one of either the pre-injection 
SIAQ or post-injection SIAQ, and this was completed correctly, it was included in this subgroup analysis. To assess the 
generalizability of these results, data from all completed questionnaires (including those not completed as per protocol) for all 
evaluable patients were also analyzed; these results are available in the Supplementary Materials.

Summary statistics were used to describe all scores. Mean, median, standard deviation, and minimum and maximum 
values of the pre- and post-injection pain VAS and SIAQ scores are presented in this study. The distribution of pain VAS 
scores are also presented by pain intensity category, in accordance with published literature: “No to minimal pain” 
(0–≤4mm), “mild” (>4–≤44), “moderate” (>44–≤74) and “severe” (>74–≤100).19 The proportion (%) of patients 
reporting individual scores for SIAQ questions is also reported.

Results
Patient Disposition and Baseline Characteristics
A total of 214 patients started the DV0004 study, with 107 randomized to the SSy group and 107 randomized to the AI group 
(Figure S1). In the SSy group, one patient discontinued before the Week 4 visit due to withdrawn consent; 99.1% (106/107) of 
patients completed the study, with 105 and 106 evaluable patients at Week 4 and Baseline, respectively (Figure S1). In the AI 
group, 100% (107/107) of patients completed the study, with 104 and 106 evaluable patients at Week 4 and Baseline, 
respectively (Figure S1). One participant in each of the SSy and AI groups was not evaluable at Baseline as they did not self- 
inject the bimekizumab dose and this was instead administered by site personnel. One participant in the SSy group 
discontinued before Week 4. Two participants in the AI group had no drug administered at Week 4. All other non- 
evaluable patients were due to missing data. Patient baseline demographics were similar between groups (Table 1). Patients 
in the SSy and AI groups had a mean age of 48.3 (SD 13.2) years and 51.5 (SD 11.9) years, respectively; approximately half of 
the patients in both groups were male (49.5% in each group). Patients had a disease duration of 8.6 (SD 8.9) and 8.4 (SD 7.4) 
years in the SSy and AI groups, and a body mass index of 31.2 (SD 7.3) and 30.5 (SD 6.2), respectively.
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Safe and Effective Self-Injection
Self-Injection
The study met both primary and secondary objectives, with all evaluable patients in the SSy and AI groups able to safely 
and effectively self-inject bimekizumab: SSy group at Week 4 (n=105/105) and Baseline (n=106/106); AI group at Week 
4 (n=104/104) and Baseline (n=106/106). There were no reports of TEADEs, serious TEADEs or discontinuation due to 
TEADEs for the SSy or AI groups. There were a total of four non-device-related injection site reactions reported in the 
parent study; all were mild, none led to discontinuation, and all resolved without treatment.

Device Structural Integrity
Upon post-injection inspection, 100% of the SSy (212/212) and AI (211/211) devices used maintained their post-use 
structural and functional integrity.

Pain VAS Scores
Pain VAS scores were recorded on a scale from 0 (no pain) to 100 (worst possible pain). In the subgroup of SSy 
participants that completed all of their available VAS questionnaires as per protocol, 57 and 56 had results for Week 4 
and Baseline, respectively, and the mean pain VAS score was 11.0 (SD: 14.1) at Week 4 and 9.5 (SD: 13.7) at Baseline 
(Table 2). In the subgroup of AI participants that completed all of their available VAS questionnaires as per protocol, 54 

Table 1 Baseline Demographics and Disease Duration

Bimekizumab SSy Bimekizumab AI
n=107 n=107

Age, years, mean (SD) 48.3 (13.2) 51.5 (11.9)

Sex, male, n (%) 53 (49.5) 53 (49.5)

BMI, kg/m2, mean (SD) 31.2 (7.3) 30.5 (6.2)

Caucasian, n (%) 106 (99.1) 107 (100)

Disease duration, years, mean (SD) 8.6 (8.9) 8.4 (7.4)

Notes: A total of 214 patients were randomized, 107 to each device. 
Abbreviations: AI, auto-injector; BMI, body mass index; SD, standard deviation; SSy, safety syringe.

Table 2 Patient Pain VAS Scores for SSy and AI Groups in Subgroup of 
Patients Who Completed All Available VAS Questionnaires per Protocol

Bimekizumab SSy Bimekizumab AI

Week 4

n 57 54

Mean (SD) 11.0 (14.1) 11.4 (17.4)

Median (min, max) 5.0 (0.0, 79.0) 4.5 (0.0, 75.0)

Baseline

n 56 51

Mean (SD) 9.5 (13.7) 14.9 (20.1)

Median (min, max) 5.0 (0.0, 62.0) 6.0 (0.0, 70.0)

Notes: Data are mean (SD) and median (min, max). Only data from questionnaires adminis-
tered per protocol (pain VAS completed following self-injection) were used to evaluate self- 
injection experience and injection site pain. 
Abbreviations: AI, auto-injector; SD, standard deviation; SSy, safety syringe; VAS, visual 
analog scale.
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and 51 had results for Week 4 and Baseline, respectively, and the mean pain VAS score was 11.4 (SD: 17.4) and 14.9 
(SD: 20.1) at Week 4 and Baseline, respectively. Assessment of pain VAS scores by pain intensity category showed that 
98.3% and 94.6% of SSy and 92.6% and 86.3% of the AI subgroup participants reported having “no to minimal” or 
“mild” pain at Week 4 and Baseline, respectively (Table S3).

The results from all evaluable patients who completed all questionnaires (including those not completed as per 
protocol) for the SSy and AI groups were analyzed separately to assess the generalizability of the subgroup results. This 
analysis showed that Week 4 and Baseline pain VAS scores whether reported as mean, median, or pain intensity category, 
were similar to the subgroup analysis of patients who completed the questionnaires per protocol (Tables S4 and S5).

SIAQ Scores
SIAQ scores range from 0 to 10 for each domain, with higher scores indicating a more positive self-injection experience. 
Patients who did not complete all available pre- and post-injection SIAQ questionnaires as per protocol at any visit were 
excluded from analysis. Hence, for the pre-injection SIAQ, 46 out of 107 and 63 out of 107 randomized patients were 
included in the SSy and AI group analyses, respectively. The mean pre-injection SIAQ score for the subgroup of SSy 
participants that completed all of their available questionnaires as per protocol was 8.4 (SD: 1.8) in the “feelings about 
injections” subscore, 6.7 (SD: 2.8) for “self-confidence” subscore and 8.5 (SD: 2.2) for “satisfaction with current mode of 
administration” subscore (Table 3). Overall, 17.4–50.0% of subjects were “a little” afraid or anxious, “very confident”, or 
“satisfied” with self-injection whilst 19.6–60.9% of subjects were “not at all” afraid or anxious, “extremely confident”, or 
“very satisfied” with self-injection (data on file).

The mean pre-injection SIAQ scores in the subgroup of AI participants that completed all of their available 
questionnaires per protocol were similar to the SSy group. The mean pre-injection SIAQ score was 8.5 (SD: 1.9) in 
the “feelings about injections” subscore, 7.3 (SD: 2.4) in the “self-confidence” subscore, and 8.8 (SD: 1.5) in the 
“satisfaction with current mode of administration” subscore. Overall, 23.8–47.6% of subjects were “a little” afraid or 

Table 3 Baseline Pre-Injection SIAQ Scores for SSy and AI Groups 
in Subgroup of Patients Who Completed All Available SIAQ 
Questionnaires per Protocol

Bimekizumab SSy Bimekizumab AI
n=46 n=63

Feelings about self-injection

Mean (SD) 8.4 (1.8) 8.5 (1.9)

Median (min, max) 9.2 (2.5, 10.0) 9.2 (2.5, 10.0)

Self-confidence

Mean (SD) 6.7 (2.8) 7.3 (2.4)

Median (min, max) 7.5 (0.0, 10.0) 7.5 (0.0, 10.0)

Satisfaction with current mode of administration

Mean (SD) 8.5 (2.2) 8.8 (1.5)

Median (min, max) 10.0 (0.0, 10.0) 10.0 (5.0, 10.0)

Notes: Data are mean (SD) and median (min, max). Observed case SIAQ scores for 
bimekizumab SSy and AI devices recorded pre-injection. The pre-injection SIAQ con-
sisted of 7 items grouped into 3 domains. Domain scores ranged from 0 to 10; higher 
scores indicated higher levels of confidence, satisfaction, fewer concerns with self- 
injection, and an absence of injection site reactions. Only data from questionnaires 
administered per protocol were used to evaluate self-injection experience. 
Abbreviations: AI, auto-injector; SD, standard deviation; SIAQ, Self-Injection 
Assessment Questionnaire; SSy, safety syringe.
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anxious, “very confident”, or “satisfied” with self-injection whilst 28.6–65.1% of subjects were “not at all” afraid or 
anxious, “extremely confident”, or “very satisfied” with self-injection (data on file).

For the post-injection SIAQ, 46 out of 107 and 45 of 107 patients were randomized to the SSy group and were 
included for analyses at Week 4 and Baseline, respectively, and 63 patients out of 107 randomized to the AI group were 
included at both timepoints for AI group analyses.

Mean post-injection SIAQ domain scores for the SSy group ranged from 7.1 (SD: 3.0) at Week 4 for the “self- 
confidence” subscore to 9.3 for the “self-image” at Baseline (SD: 1.3) and for “injection site reaction” subscore at Week 
4 (SD: 1.0) (Table 4). Overall, 24.4–37.8% of subjects were “a little” whilst 55.6–62.2% of subjects were “not at all” 
afraid or anxious about self-injection; 17.4–17.8% of subjects were “a little” whilst 76.1–77.8% of subjects were “not at 
all” embarrassed by self-injection; 41.3–57.8% of subjects were “very” whilst 26.7–32.6% of subjects were “extremely” 
confident about self-injection; 6.5–34.8% of subjects were “a little” whilst 50.0–91.1% of subjects were “not at all” 
bothered by injection site reactions; 28.3–50.0% and 33.3–54.3% of subjects found the SSy “easy” or “very easy” to use, 
respectively; 28.3–60.9% of subjects were “satisfied” whilst 23.9–63.0% were “very satisfied” with the SSy; (data 
on file).

Table 4 Week 4 and Baseline Post-Injection SIAQ Scores for SSy and AI Groups in Subgroup of 
Patients Who Completed All Available SIAQ Questionnaires per Protocol

Bimekizumab 
SSy Week 4  

(n=46)

Bimekizumab 
SSy Baseline 

(n=45)

Bimekizumab 
AI Week 4 

(n=63)

Bimekizumab 
AI Baseline 

(n=63)

Feelings about self-injection

Mean (SD) 8.6 (2.0) 8.7 (1.7) 8.9 (1.7) 8.7 (2.1)

Median (min, max) 9.2 (2.5, 10.0) 9.2 (2.5, 10.0) 10.0 (5.0, 10.0) 10.0 (0.0, 10.0)

Self-image

Mean (SD) 9.2 (1.5) 9.3 (1.3) 9.3 (1.8) 9.1 (1.5)

Median (min, max) 10.0 (5.0, 10.0) 10.0 (5.0, 10.0) 10.0 (0.0, 10.0) 10.0 (5.0, 10.0)

Self-confidence

Mean (SD) 7.1 (3.0) 7.4 (2.4) 7.9 (2.1) 7.8 (2.4)

Median (min, max) 7.5 (0.0, 10.0) 7.5 (0.0, 10.0) 7.5 (0.0, 10.0) 7.5 (0.0, 10.0)

Injection site reaction

Mean (SD) 9.3 (1.0) 9.2 (1.6) 9.5 (0.8) 9.5 (0.6)

Median (min, max) 9.7 (6.3, 10.0) 9.7 (0.0, 10.0) 9.7 (5.6, 10.0) 9.7 (7.8, 10.0)

Ease of use

Mean (SD) 8.4 (1.8) 8.4 (1.4) 9.1 (1.2) 8.7 (1.9)

Median (min, max) 8.8 (1.6, 10.0) 8.0 (4.0, 10.0) 9.6 (3.6, 10.0) 9.6 (0.0, 10.0)

Satisfaction with current mode of administration

Mean (SD) 8.0 (1.7) 7.9 (1.6) 8.7 (1.5) 8.5 (1.6)

Median (min, max) 7.9 (1.8, 10.0) 8.2 (2.1, 10.0) 8.9 (1.8, 10.0) 8.6 (1.8, 10.0)

Notes: Data are mean (SD) and median (min, max). Observed case SIAQ scores for bimekizumab SSy and AI post-injection. The 
post-injection SIAQ consisted of 21 items grouped into 6 domains. Domain scores ranged from 0 to 10; higher scores indicated 
higher levels of confidence, satisfaction, fewer concerns with self-injection, and an absence of injection site reactions. Only data 
from questionnaires administered per protocol were used to evaluate self-injection experience. 
Abbreviations: AI, auto-injector; SD, standard deviation; SIAQ, Self-Injection Assessment Questionnaire; SSy, safety syringe.
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Mean post-injection SIAQ domain scores for the AI group ranged from 7.8 (SD: 2.4) at Baseline for the “self- 
confidence” domain to 9.5 for the “injection site reaction” subscore at Week 4 (SD: 0.8) and at Baseline (SD: 0.6) 
(Table 4). Overall, 14.3–19.0% of subjects were “a little” whilst 65.1–73.0% of subjects were “not at all” afraid or 
anxious about self-injection; 7.9–23.8% of subjects were “a little” whilst 69.8–84.1% of subjects were “not at all” 
embarrassed by self-injection; 36.5–52.4% of subjects were “very” whilst 31.7–42.9% of subjects were “extremely” 
confident about self-injection; 3.2–41.3% of subjects were “a little” whilst 46.0–95.2% of subjects were “not at all” 
bothered by injection site reactions; 20.6–33.3% and 50.8–73.0% of subjects found the AI “easy” or “very easy” to use, 
respectively; 17.5–55.6% of subjects were “satisfied” whilst 38.1–76.2% were “very satisfied” with the AI; (data on file).

The results from all evaluable who completed all questionnaires for the SSy and AI groups were considered 
separately to assess the generalizability of the subgroup results. The results were similar to the subgroup analysis of 
patients who completed the SIAQ questionnaires per protocol (Tables S6 and S7).

Discussion
Patients with active PsA face many barriers to successful self-injection,2,12 and previous studies have shown 
important benefits when patients self-inject using devices that meet their needs and preferences.10,11,20 Therefore, 
the DV0004 study evaluated safe and effective self-injection of bimekizumab by patients with PsA using the 1mL 
SSy or AI.

The primary and secondary objectives of this sub-study were met, demonstrating that after training in self-injection at 
Baseline, all evaluable patients with active PsA were able to safely and effectively self-inject bimekizumab using either 
the SSy or AI at Baseline and Week 4. These endpoints reflect real life as 4 weeks is the inter-dose interval and training 
for self-injection at baseline is typical for patients starting a new injectable treatment. There were no TEADEs reported 
during this sub study and only 4 non-device-related injection site reactions were reported in the parent study, all of which 
were mild and did not lead to discontinuation or require treatment. Additionally, all devices evaluated in this study 
maintained their post-use functional and structural integrity.

Patients reported a positive self-injection experience using these devices. Reported injection site pain VAS scores 
were low with >86% of subjects reporting “no to minimal” or “mild” pain for the AI and SSy at both visits, indicating 
injection site pain was low and self-injection was well tolerated using either device. This is in contrast to previous studies 
which reported lower injection site pain with the AI compared to the syringe.10,11 The reasons for these different 
observations are not clear but may relate to differences between the syringes and AIs used, the medications administered 
(bimekizumab vs adalimumab), or differing study patient populations (patients with PsA vs a mixed population of 
patients with PsA, rheumatoid arthritis, or ankylosing spondylitis).

Pre-SIAQ domain sub-scores (“feelings about self-injection”, “self-confidence”, and “satisfaction with self- 
injection”) were high, indicating patients overall had a positive perception of self-injection. Reported domain sub- 
scores from the post-injection SIAQ (“feelings about self-injection”, “self-image”, “self-confidence”, “injection site 
reactions”, “ease of use”, and “satisfaction with self-injection”) were also high with mean scores above 7 for both devices 
at Week 4 and Baseline. The high post-injection SIAQ scores for both devices at both visits indicate that patients had an 
overall positive self-injection experience.

The outcomes of the DV0004 sub-study reported here are consistent with the findings of Bagel et al, 2022 who 
reported an overall positive self-injection experience for patients with psoriasis self-injecting bimekizumab using the 
same 1mL SSy and AI devices.2

Limitations
The analyses of the primary and secondary objectives presented in this study used data from all evaluable patients, but 
the analysis of the VAS and SIAQ questionnaires used data from a subgroup of patients who completed all available VAS 
and SIAQ questionaries per protocol. This was necessary as some pain VAS and SIAQ questionnaires were not 
administered in the correct, pre-defined order, or the incorrect version of the SIAQ was administered. However, the 
results from these subgroup analyses were consistent with the results observed when VAS and SIAQ questionnaires from 
all evaluable patients were analyzed, which increases confidence in the subgroup analysis results.
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Furthermore, this study assessed the ability of patients to self-inject 4 weeks after receiving self-injection training, 
and was conducted in a controlled clinical trial context, which may not be fully reflective of the real-world situation for 
patients. Additionally, this study did not formally assess how the patients’ handgrip strength or dexterity may have been 
affected by active PsA. Additional studies in a real-world setting would be needed to further investigate whether patients 
retain the ability to self-inject safely and effectively for longer periods of time after training, and to assess if a positive 
self-injection experience is maintained. However, in this study all patients were able to safely and effectively self-inject 
with their assigned device, and these results can be used to provide the patient with reassurance and confidence.

Conclusion
This study demonstrates that self-injection of bimekizumab by patients with active PsA using the 1 mL SSy or AI was 
safe and effective. Overall, patients reported a positive self-injection experience and generally low injection site pain 
when using either device. The SSy and AI devices provide patients with PsA two safe and effective options for the self- 
injection of bimekizumab that will suit their personal preferences.

Abbreviations
AI, auto-injector; BMI, body mass index; GPP, Good Publication Practice; IL, interleukin; IRT, Interactive Response 
Technology; PsA, psoriatic arthritis; Q4W, every 4 weeks; SD, standard deviation; SIAQ, Self-Injection Assessment 
Questionnaire; SSy, safety syringe; TEADE, treatment-emergent adverse device effect; VAS, visual analog scale.
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