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Abstract
Background Numerous biologic drugs, including etanercept and adalimumab, are administered subcutaneously. This study 
reviewed the evidence on the usability and preference of self-injection devices of SB4 and SB5 compared with the reference 
product injectors.
Methods A systematic search was conducted in PubMed using the search string “(Imraldi OR Hadlima OR SB5 OR Benepali 
OR Brenzys OR SB4) AND (preference) AND (device)” covering the period from 28 January 2016 (first introduction of SB4) 
to 31 May 2022. Only articles and abstracts on usability or preference-rating of SB4 and SB5 autoinjectors (AI) written in 
English were selected. Additional papers identified via manual search supplemented the retrieved papers.
Results A total of nine articles and one conference poster were selected (seven surveys, one observational study, and two 
phase II studies). Overall, participants of the studies included nurses and rheumatologists, as well as patients who were from 
three medical specialties where these medicines are most commonly used (rheumatology, gastroenterology, and dermatol-
ogy). The majority of patients and healthcare professionals rated ease of use and ease of grip as the most important device 
attributes. SB4/Pen and SB5/Pen were mostly preferred over their prefilled syringes (PFS), Enbrel/Pen, and Humira/Pen.
Conclusion The analyzed data on usability and device preference indicate that SB4/Pen and SB5/Pen were preferred over 
the other reference product autoinjectors, thanks to their button-free design, auditory and visual injection feedback, and 
overall ease of use. Therefore, they were preferred over the other reference product autoinjectors. Because user-friendly 
devices can improve treatment adherence, pharmaceutical companies should consider patient convenience when developing 
medical devices.
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Key Points 

Device features of self-injecting biosimilars may be one 
of the factors that can differentiate biosimilars that are 
expected to have similar efficacy and safety profiles.

By providing device features that are preferred by 
patients, biosimilars may improve patient experience, on 
top of the biosimilars’ expected benefit of lower cost and 
increased accessibility.

1 Introduction

Biological therapies that inhibit tumor necrosis factor (TNF) 
(e.g., etanercept and adalimumab) have improved the man-
agement of various inflammatory and immune-mediated dis-
eases such as rheumatoid arthritis, ankylosing spondylitis, 
and psoriatic arthritis [1, 2].

SB4 (Benepali™ or  Brenzys®, Samsung Bioepis) was 
the first etanercept biosimilar to demonstrate equivalent 
efficacy and pharmacokinetics and comparable safety to its 
reference product (Enbrel, Pfizer; Enbrel is a trademark of 
Wyeth LLC) in clinical trials [3, 4]. It received marketing 
authorization in the European Union (EU) in 2016 and the 
USA in 2019 [3]. SB5 (Imraldi™ or Hadlima™, Samsung 
Bioepis) is an adalimumab biosimilar, which demonstrated 
equivalent efficacy and pharmacokinetics and comparable 
safety to its reference product (Humira, AbbVie; Humira is 
a trademark of Abbvie Biotechnology Ltd) in clinical trials 
and was approved in the EU in 2017 and the USA in 2019 
[5–7]. Both SB4 and SB5 received an extrapolated approval 
for all major indications of the respective reference product 
based on the totality of evidence [8].

The first biologic drug in this area was given by intrave-
nous infusion, with many subsequent drugs formulated to 
be administered by subcutaneous injection [9]. This allows 
patients to self-inject their medication and permits home 
administration, which many patients find more convenient, 
and it also reduces the burden on the healthcare system. 
Automated self-injection devices, often referred to as auto-
injectors (AIs) or pens, have been developed to simplify the 
handling and reduce the burden to patients when performing 
self-injection [10]. Notably, biosimilars may present with 
different delivery devices than the reference product or other 
biosimilars of the same reference product, assuming equiva-
lence of efficacy and pharmacokinetics and comparability of 
safety are not affected [11]. In phase I studies of SB4 and 
SB5, bioequivalence between prefilled syringes (PFS) and 
AIs was demonstrated in healthy subjects [12, 13]. Open-
label phase II studies of SB4 and SB5 showed a greater pref-
erence for AI rather than PFS in patients with rheumatoid 
arthritis (RA) [14, 15].

Overall, preference studies assess device attributes for 
patients’ benefit by comparing new injection devices with 
already existing and approved ones [9]. This can be impor-
tant for patients with RA in whom treatment compliance is 
suboptimal, possibly due to struggles with self-administra-
tion resulting from limitations in hand-function and manual 
dexterity [16, 17]. The objective of this literature review 
is to assess available evidence for patients’ preference and 
usability with an emphasis on the medical device properties 
of SB4, SB5, and their reference products.

2  Methods

2.1  Search Strategy and Selection Criteria

PubMed was searched for journal articles and abstracts 
with the search string “(Imraldi OR Hadlima OR SB5 OR 
Benepali OR Brenzys OR SB4) AND (preference) AND 
(device)” covering the period from 28 January 2016 (first 
introduction of SB4) to 31 May 2022. Relevant articles were 
supplemented with hand-selected references and data avail-
able to the authors. The search hits were screened using titles 
and abstracts, followed by full-text screening and appraisal. 
Subsequently, abstracts and manuscripts that reported on 
preference studies, surveys, and usability data related to SB4 
and SB5 medical devices, based on patient and/or healthcare 
professional (HCP) input, were selected for this review. Non-
English articles and articles without data on the usability 
of or preference for SB4 and/or SB5 medical devices were 
excluded.

2.2  Data Extraction

The following data were examined and collated in sum-
mary tables—study objectives, design and population, 
number of enrolled participants, importance of medical 
device attributes, evaluated medical devices, experience 
with the medical devices, ratings of the evaluated devices 
in terms of medical device attributes, participants’ overall 
medical device preference, and key reasons for preference. 
For the purpose of this review, both the drug and device 
name are combined, even if the text about experience/pref-
erence primarily refers to the device part (AI or PFS) of 
the product, i.e., SB4/Pen (AI), SB5/Pen (AI), Enbrel/Pen 
(AI), and Humira/Pen (AI) (Fig. 1). For SB4 and SB5, 
data on the PFS device were also identified and presented.

2.3  Outcome Measurement

Results about the importance of device attributes, per-
ceived performance of the devices in those attributes, 
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and the overall device preference were stratified accord-
ing to the study group and compared between the medical 
devices. Since different studies and surveys used slightly 
different terms for certain attributes, results for terms 
referring to the same attribute can be summarized under 
one term. If applicable, the attributes were summarized 
in the categories “easy to use,” “button-free device,” 
“weight,” “easy to grip,” “needle concealment,” “audible 
feedback,” “visual feedback,” “convenient shape,” “quick 
administration,” “feedback of injection,” “checking solu-
tion clarity,” “size,” “intuitive,” “easy to remove the cap,” 
and “less painful injection”.

3  Results

3.1  Search Results

Overall, there were eight search results from PubMed [14, 
15, 18–23]. A manual search of in-house databases yielded 
one additional relevant article [24] and one conference 
poster [25]. After the title/abstract and full-text screening, 
all ten references were considered eligible for this review 
(Fig. 2) and the relevant key information was extracted and 
collated in Table 1.

Six studies, which include five surveys [18–21, 24] 
and one phase II study [14], reported usability results for 
SB4/Pen and of these, five compared the usability of SB4 
administration via PFS and AI, respectively. Participants 
included patients with inflammatory rheumatic diseases 
in five studies [14, 18, 20, 21, 24], nurses in three studies 
[19–21], and rheumatologists in one study [21]. SB4/Pen 
was compared with Enbrel/Pen in four studies [18–21], 

with Humira/Pen in one study [20], and with SB4/PFS 
in one study [14]. One study assessed the satisfaction for 
SB4/Pen without a comparator group [24].

Four references comprising two surveys [22, 23], one 
observational study [25], and one phase II study [15] 
reported outcomes on usability of SB5/Pen and the usabil-
ity of SB5/Pen versus SB5/PFS. The included populations 
comprised patients with RA [15], patients with inflamma-
tory joint or bowel diseases [22], patients with inflamma-
tory arthritis, psoriasis, and inflammatory bowel disease 
[23], patients with Crohn’s disease [25], and nurses [22]. 
The SB5/Pen was evaluated in comparison with Enbrel/
Pen in one study [22], Humira/Pen in two studies [22, 23], 
and SB5/PFS in one study [15]. One study reported the 
usability of SB5/Pen and SB5/PFS without comparing it 
with another injector [25].

A total of 1830 patients and 440 HCPs (409 nurses, 31 
rheumatologists) participated in the usability assessments 
of SB4 and SB5. The assessment methods comprised face-
to-face interviews in four studies [18–20, 22], a telephone 
interview in one study [23], and paper questionnaires in two 
studies [21, 24]. Three studies specified only that they used 
a questionnaire but not how it was completed [14, 15, 25]. 
Reported outcomes were the importance of medical device 
attributes in four studies [18–20, 22], the preference ratings 
of medical devices in ten studies [14, 15, 18–25], and the 
preferred device for treatment continuation in eight studies 
[14, 15, 18–23].

Four studies used a training device without the needle 
and active ingredient [18–20, 22]. One study asked par-
ticipants to test the AIs by injecting into a skin-mimicking 
pad [21]. Five studies evaluated the usability in patients 
using the device of their current treatments, comprising 

Fig. 1  Autoinjector/Pen systems for self-administration
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two phase II studies [14, 15], one cross-sectional study 
[24], and two studies on the switch from Humira/Pen to 
SB5/Pen [23, 25].

The majority of studies included participants who had 
prior experience with an AI [18–22, 24, 25]. One study 
included patients with and without AI experience [21] and 
three studies [14, 15, 23] did not report whether participants 
had prior experience with an AI.

3.2  Importance of Device Attributes

Four of the publications included in this review assessed 
the importance of device features in patients and nurses 
[18–20, 22]. The importance of the device features was 
mostly related to ease of administration, device character-
istics, safety, and feedback mechanism (Table 1) [18–20, 
22]. Thakur et al., reported that both patients and nurses 
considered the same attributes as most important, namely 
“easy to operate self-administration”, “easy to grip the 
AI,” and “intuitive usage” [18, 19]. Also the following 
three attributes in the ranking, namely “concealment of 
the needle,” as well as “visual confirmation” and “audi-
ble confirmation” of the dose administration, were the 
same with just slightly different order among patients and 
nurses [18, 19].

Similarly, patients and nurses in another study, ranked 
“easy to use” as the most and “easy to grip” as the sec-
ond-most important device characteristics, and “audible 
feedback” as the third and fourth most important attribute, 
respectively [20]. In Fenwick et al., nurses stated that the 
design of the AI was important and patients should feel com-
fortable when self-administering [22].

3.3  Preference in Various Device Attributes

3.3.1  Ease of Administration

Ease of self-injection was assessed for SB4 and SB5 
in six [14, 18–21, 24] and four [15, 22, 23, 25] studies, 
respectively.

The majority of the patients and HCPs found that SB4/
Pen was easier to self-administer and more intuitive to use 
when compared with Enbrel/Pen, Humira AI, and SB4/PFS 
[14, 18–21]. Overall, satisfaction ratings for ease of use 
ranged from 73 to 89% for SB4/Pen [18–21, 24], compared 
with 7–69% for Enbrel/Pen [18–21] and 61–64% for the 
Humira/Pen [20]. When compared with SB4/PFS, 84.9% of 
the patients stated that SB4/Pen was easier to use, and 86.8% 
mentioned that it was more convenient [14]. In addition, 
SB4/Pen was found to be less painful by 60.4% of patients 
who had used SB4/PFS before. Patients and nurses rated the 
intuitive use 63–70% for SB4/Pen, 18–63% for Enbrel/Pen, 
and 56–57% for Humira/Pen [18–20].

One study compared current users of either SB4/Pen, 
Enbrel/Pen, or Humira/Pen and each patient assessed satis-
faction with their currently used AI [20]. Ratings on satisfac-
tion with the ease of self-injection by these clinically experi-
enced patients were 83% for SB4/Pen, 69% for Enbrel/Pen, 
and 64% for Humira/Pen (both p < 0.01 versus SB4/Pen) 
[20]. Nurses that were experienced with SB4/Pen, Enbrel/
Pen, and Humira/Pen also reported a greater satisfaction 
with ease of use of SB4/Pen (73%), compared with 64% for 
Enbrel/Pen and 61% for Humira/Pen (p < 0.05 versus SB4/
Pen) [20]. Among patients who used the SB4/Pen at least 
for 3 months, and those who were naïve or had experience 
with other application systems (i.e., another pen, syringe, or 
intravenous infusion), the overall satisfaction for the ease of 
use of SB4/Pen was 89% [24].

Fig. 2  Flow chart of the litera-
ture review
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Enbrel/Pen (11% and 9%, respectively) and Humira/Pen (9% 
and 10%, respectively) [22]. The preference tests confirmed 
the overall favorable results for SB5/Pen (nurses 85–86%, 
patients 78–79%) compared with Enbrel/Pen and Humira/
Pen, with the key rationales including large and visual feed-
back that is suitable for hearing-impaired patients and dou-
ble click that is suitable for visually impaired patients [22]. 
Patients and nurses stated that the SB5/Pen (62–85% and 
56–84%, respectively) was better in regard to the indication 
of dose administration compared with Enbrel/Pen (5% and 
9%, respectively) and Humira/Pen (7% and 6%, respectively) 
[22]. Among patients using the SB5/Pen or SB5/PFS for 48 
weeks after having used the reference product for at least 
16 weeks, patients’ satisfaction with the indication of com-
pleted injection ranged from 79.9 to 86.7% [25].

3.3.3  Device Characteristics

Device characteristics were investigated for SB4 and SB5 in 
six [14, 18–21, 24], and two studies [15, 22], respectively.

For patients with RA, SB4/Pen was found to be easier 
to grip (50–87%) than Enbrel/Pen (14–67%) and Humira/
Pen (61%) [18, 20]. Nurses reported a higher satisfaction 
with the ease of grip for SB4/Pen (44–55%) compared with 
Enbrel/Pen (19–62%) and Humira/Pen (72%) [19, 20]. After 
use of SB4/pen for at least 3 months, patients with inflam-
matory joint diseases rated the satisfaction with ease of grip 
89% [24].

The patient-rated satisfaction with the convenient shape 
were 74% for SB4/Pen, 56% for Enbrel/Pen, and 46% for the 
Humira/Pen [20]. Nurse-reported satisfaction with conveni-
ent shape was 54% for the SB4/Pen, 51% for the Enbrel/Pen, 
and 53% for the Humira/Pen [20].

Patients preferred the weight of the SB4/Pen (63–87%) 
compared with the weight of Enbrel/Pen (4–67%) and 
Humira/Pen (59%) [18, 20, 24]. Ratings of the nurses’ pref-
erence with the device weight ranged from 60 to 61% for the 
SB4/Pen, compared with 8 to 59% for the Enbrel/Pen and 
57% for the Humira/Pen [19, 20].

Only one study assessed the easiness of cap removal [21]. 
Patients and HCPs stated that it was easier to remove the 
cap of SB4/Pen (60% and 55.2%, respectively) than that of 
Enbrel/Pen [21].

The ratings for the needle concealment differed across 
studies for SB4/Pen [18–20]. Patient satisfaction with the 
concealment of the needle was higher for SB4/Pen (94%), 
compared to those for Enbrel/Pen (79%, p < 0.01 versus SB4/
Pen) and Humira/Pen (76%, p < 0.01 versus SB4 AI) [20]. In 
two studies, 72% of the patients [18] and 69% of the nurses 
[19] stated a preference for both SB4/Pen and Enbrel/Pen 
with respect to needle concealment, respectively. Lastly, 
patients and nurses found the design of SB4/Pen (37% and 

The preference for SB4/Pen over Enbrel/Pen was con-
firmed in three other studies by 74% of patients and 80–86% 
of HCPs in the overall preference tests. Main reasons for the 
preference were easier self-administration and a buttonless 
injector [18, 19, 21].

In two studies of SB5/Pen, patients and nurses reported 
a greater preference in relation to ease of self-injection for 
SB5/Pen (71.7–89%) compared with Humira/Pen (11–13%), 
Enbrel/Pen (6–11%), and SB5/PFS (21.7%) [15, 22]. In com-
parison with SB5/PFS, 76.1% and 65.2% of patients found 
the injection with SB5/Pen more convenient and less time 
consuming, respectively [15]. Combining the findings of 
SB5/Pen and SB5/PFS after 48 weeks, one study reported 
that 69.5% and 63.5% of patients with Crohn’s disease were 
satisfied with the ease of use and the duration of injection 
[25].

In phone interviews of patients in Iceland who underwent 
a nationwide switching program from Humira/Pen to SB5/
Pen, 12.5% found the administration of SB5/Pen easier than 
Humira/Pen, and 37.6% stated no difference. About 90.5% 
of patients stated that they received individualized instruc-
tion on using the Humira/Pen, compared with 18.2% who 
accepted instruction in the case of the SB5/Pen [23]. In over-
all preference tests, the majority of the patients with various 
inflammatory diseases and nurses with adequate experience 
(≥ 1 year of experience and dedication of 75% of overall 
time for patient care) living in the UK and Germany chose 
SB5/Pen over Enbrel/Pen and Humira/Pen based on its ease 
of use, ease of grip, and button-free injector [22].

3.3.2  Feedback Mechanism

The audible and visual feedback of SB4/Pen and SB5/Pen 
were assessed in five studies [18–21, 24] and two studies [22, 
25], respectively. Of these, three studies reported a greater 
patient-rated satisfaction with the auditory confirmation of 
SB4/Pen (43–91%) compared with Enbrel/Pen (5–54%) and 
Humira/Pen (33%) [18, 20, 24]. Nurses who had experience 
with patients with RA preferred the audible confirmation of 
SB4/Pen (58–70%) over Enbrel/Pen (7–63%) and Humira/
Pen (59%) [19, 20].

Ratings on satisfaction with the visual feedback by 
patients with RA was higher for SB4/Pen (49–76%) than 
Enbrel/Pen (4–47%) and Humira/Pen (50%) [18, 20]. With-
out specifying auditory or visual, patients and HCPs pre-
ferred the dose delivery confirmation of the SB4/Pen (63.3% 
and 77%, respectively) compared with Enbrel/Pen [21]. In 
one study of patients using SB4/Pen for at least 3 months, 
patients’ satisfaction for indication of injection completion 
was 87% [24].

Nurses and patients reported a greater preference for 
the audible confirmation of dose delivery of the SB5/Pen 
(58–88% and 65–83%, respectively) compared with the 
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42%, respectively) more attractive than that of Enbrel/Pen 
(27% and 32%, respectively) [18, 19].

Patients and nurses reported a higher preference in 
relation to the ease of grip for the SB5/Pen (74–81% and 
85–90%, respectively) compared with Enbrel/Pen (14% and 
6%, respectively) and Humira/Pen (17% and 7%, respec-
tively) [22]. Notably, 62% of the patients in the national 
switch study in Iceland reported that the grip for both SB5/
Pen and Humira/Pen was the same [23].

For patients with RA, the safety of SB5/Pen (67.4%) 
was found to be better compared with SB5/PFS (13%) [15]. 
Patients and nurses reported a higher preference in relation 
to the ease of checking solution clarity for the SB5/Pen 
(60–87% and 52–78%, respectively) compared with Enbrel/
Pen (8% and 6%, respectively) and Humira/Pen (7% and 
10%, respectively) [22]. In the overall preference tests, the 
non-slip surface of the SB5/Pen has been cited as one of the 
top reasons why patients and nurses prefer it to Enbrel/Pen 
and Humira/Pen [22].

4  Discussion

This review assessed the usability and preference of SB4 
and SB5 AIs compared with available reference products. 
Patients and nurses considered ease of self-injection and 
ease of grip as the most important device attributes [18–20, 
22]. The majority of patients and HCPs preferred the AIs of 
SB4 and SB5 over other reference products’ injectors [14, 
15, 18, 19, 21, 22]. These conclusions are in line with six 
of the included studies [14, 15, 18, 19, 21, 22], and sup-
ported by the higher preference for the AIs of SB4 and SB5 
compared with Enbrel/Pen, Humira/Pen, SB4/PFS, and 
SB5/PFS. Even though not compared with another injector 
directly, two studies reported high satisfaction of patients 
with SB4/Pen and SB5/Pen or SB5/PFS [24, 25]. In contrast, 
a study in Iceland reported higher preference for Humira/
Pen than for SB5/Pen. The majority of patients in that 
study lacked personal instruction for SB5/Pen. Only 18.2% 
accepted instruction on SB5/Pen, compared with Humira/
Pen (90.5%). This study’s results highlight the importance 
of thorough patient education prior to switching to biosimi-
lars [23].

Patients with RA can develop hand deformities that cause 
difficulty in self-administration of the drug [26]. Both SB4/
Pen and SB5/Pen have a buttonless two-step administration 
that requires only removal of the cap and a firm push towards 
the injection site [27, 28]. In comparison, Enbrel/Pen and 
Humira/Pen require pushing a button to initiate injection 
and patients need to remove a second cap from Humira/Pen 
to reveal this injection button [29, 30].

Patients’ needs and prior experience with other AIs 
may influence their perceptions of device attributes [20]. 

Considering those with visual or auditory impairment, 
both SB4/Pen and SB5/Pen have visual as well as audi-
tory confirmations of dose delivery [27, 28]. These con-
sist of a double click sound indicating the initiation and 
termination of the injection and a large window turning 
yellow with the dose administration [27, 28]. The dou-
ble click confirmation also exists in Enbrel/Pen, but not 
in Humira/Pen, which only clicks once at the beginning 
of the injection [29, 30]. Furthermore, compared with 
SB4/Pen and SB5/Pen, Enbrel/Pen and Humira/Pen have 
smaller windows that turn purple and yellow, respectively 
[29, 30]. Apart from these factors, SB4/Pen and SB5/Pen 
have similar needle gauge compared to their alternatives 
[27–30]. The needle shields of all devices were latex-free, 
except for Enbrel/Pen, which might cause discomfort in 
patients with latex allergy [27–30]. The SB4/Pen is lighter 
and more compact than its reference product [20]. Nota-
bly, SB4/Pen, Enbrel/Pen, and Humira/Pen have a round-
shaped pen [20], whereas SB5/Pen has an angular shape 
with non-slip surface [22], which can prevent the rolling 
or falling off of the pen compared with round-shaped pens. 
Altogether, these features can influence the handling of 
the device.

Limitations of this review include the absence of 
a standardized questionnaire and assessment method, 
together with selection and interviewer bias across stud-
ies. Furthermore, most of the studies assessed the usabil-
ity and preference with training devices or injection pads, 
rather than clinical experience. The order of introduced 
medical devices and different experience levels of par-
ticipants with each of the evaluated AIs may also have 
biased the overall assessment. Nevertheless, these studies 
provide useful patient and provider insights that can shape 
the development of self-injection devices. Considering the 
positive association between patient preference and treat-
ment adherence [31], further studies should investigate 
the device usability in a broader population with a focus 
on ease of self-administration for better clinical outcomes.

5  Conclusion

Medical devices that are easy to use, increase patients’ 
satisfaction, and hence improve the treatment adherence, 
could potentially lead to better patient outcomes. Evidence 
from surveys, and usability and preference studies indi-
cate that SB4/Pen and SB5/Pen are perceived to be easier 
to use by most, and hence preferred over other reference 
product autoinjectors; feedback from postapproval prefer-
ence surveys on devices may not provide insight during 
the development phase, yet the feedback should be consid-
ered for future development of medical device of another 
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product and potential changes in current device if deemed 
necessary. These findings suggest that pharmaceutical 
companies should consider ease of use when developing 
self-injection devices and offer patients a variety of alter-
natives based on their preference.
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