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Qualitative survey-based evaluation of operability
and convenience for the etanercept biosimilar
YLB113 in a unique injection pen in patients with
rheumatoid arthritis
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Fukuda5, MD
Introduction/Study objective: Needle fear is common among patients with rheumatoid arthritis (RA) who require subcutaneous (SC) injections. The convenience, usability and safety of the etanercept biosimilar YLB113 in an injection pen were evaluated
among patients who switched from syringe injection.
Methods: Patients with RA who had completed the phase III clinical study of YLB113 in a pre-filled syringe (YLB113-002) were
enrolled (n = 35) and received once-weekly SC injections with the injection pen (YLB113 50 mg) for 8 weeks. After 8 weeks,
patients completed a qualitative survey evaluating the form and design of the pen, its operability, and patient preference for pen
or syringe. Adverse events were evaluated throughout the study.
Results: Most patients reported the pen was ‘very easy to grasp’ or ‘easy to grasp.’ The pen was also reported to be easy to operate. The click signalling the start and end of the injection could be heard ‘very well’ or ‘well’. Similarly, the injection solution check
window could be seen by most patients. About three-quarters of respondents preferred the pen over a syringe. The pen was considered easier to use for the following reasons: the body is easy to grasp; the procedure is easy to understand; and the procedure
can be performed without anxiety, fear, or tenseness.
Conclusion: The majority of these Japanese subjects with RA in the study judged the YLB113 50 mg delivered by injection pen to
be easy to use, convenient and well tolerated.
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Introduction/Study objective
Needle fear is common among people with chronic conditions
who require injections, including patients with rheumatoid
arthritis (RA) [1, 2]. Indeed, approximately one in five people
has a fear of needles [3, 4]. Patients who are afraid of needles are
significantly more likely to avoid medical treatment compared
with those who are not afraid of needles [2, 4]. Moreover, many
patients with RA are resistant to changing from oral medications,
such as methotrexate, to biological disease-modifying antirheumatic drug (bDMARD) injectable medications, even if they have
worsening symptoms [5]. Injection experience has been cited
as a reason for discontinuation of bDMARDs by more than half
of patients who stopped biological therapy [6]. Among patients
with other diseases requiring long-term injections, e.g. diabetes,
the need for injectable medication has also been associated with
non-adherence to therapy [7]. Factors associated with fear of
injection may be modifiable by self-injection with an injection
pen. For example, young adults are significantly more likely
to have a fear of injections if they hear a nurse talk about the
injection, watch a nurse prepare the syringe, or watch other
people receive injections in the clinic [3]. Furthermore, injection
pens have been reported to be easier to use, less painful, and
associated with better adherence than syringes [8-10]. Reducing patient anxiety and increasing patient confidence have been
shown to improve satisfaction levels with self-injection, which
may explain why patients with RA prefer subcutaneous (SC)

self-injections over intramuscular injections or intravenous infusions administered in a clinic [11-13].
YLB113 is a biosimilar candidate of etanercept that has been
evaluated in a phase III trial, which showed that YLB113 has
similar efficacy and safety profiles to the originator product
[14]. Etanercept is a biological drug that treats autoimmune diseases by inhibiting tumour necrosis factor. Etanercept is indicated for the treatment of RA, juvenile RA, psoriatic arthritis,
plaque psoriasis, and ankylosing spondylitis [15]. To evaluate
the convenience and patient preference for a pen formulation
of YLB113, patients in a phase III trial of YLB113 who switched
from a pre-filled syringe to an injection pen were surveyed with
a questionnaire.

Methods
Study design
Patients with RA who completed the phase III clinical study
of YLB113 (YL Biologics) in syringe formulation (YLB113-002)
were enrolled in the present study. The YLB113-002 study has
been described in detail elsewhere [14]. Briefly, 528 patients
from Europe, Japan, or India with moderate-to-severe RA
receiving concomitant methotrexate were randomly assigned
to receive YLB113 (n = 266) or etanercept reference product
(Enbrel; n = 262), both of which were administered by prefilled syringe. After 24 weeks of treatment, the ACR20 response
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rate (a composite measure defined as ≥ 20% improvement in
tender and swollen joint counts and ≥ 20% improvement in
three of the following five criteria: patient global assessment,
physician global assessment, functional ability measure, visual
analogue pain scale, and erythrocyte sedimentation rate or
C-reactive protein) was similar between groups: 87.1% for the
reference product and 81.3% for YLB113.
A total of 241 Japanese patients completed YLB113-002. Japanese participants were enrolled in the present study in the order
of completion, i.e. the first 35 patients who completed and submitted informed consent were enrolled in the present study.
Patients submitted written consent to switch from the pre-filled
syringe used in YLB113-002 to an injection pen. Patients selfadministered once-weekly SC injections with the injection pen
(50 mg) for a total of 8 weeks. Figure 1 shows a study flow of
the cohort.
Figure 1: Study flow of the cohort

This study protocol was reviewed and approved by the
YL Biologics Ltd. Clinical Trial Review Committee registration and approval number: YLB-03-2016 (28 June 2016). The
Pharmaceuticals and Medical Devices Agency accepted the
study protocol on 8 July 2016 (Clinical Trial Number: 28-1652).
All procedures performed in studies involving human participants were in accordance with the ethical standards of the
institutional and/or national research committee (YL Biologics Ltd. Clinical Trial Review Committee, registration number
YLB-03-2016) and with the 1964 Declaration of Helsinki and its
later amendments or comparable ethical standards. The ethics
committee at each clinical site provided approval for study
implementation.
This manuscript does not contain any studies with animals performed by any of the authors.

YLB113 injection

Consort Diagram
Japanese RA patients involved in the YLB113-002 phase III study (n = 201)

Patients meeting the following recruitment criteria (n = 35)a:
Completed YLB113-002 phase III study by the end of January 2017
Enrolled at a YLB113-002 study site that could recruit ≥ 3 patients

The unique YLB113 injection pen device is a pre-filled injection
pen of etanercept. The injection pen is cylindrical, about 2 cm in
diameter and 14 cm long, see Figure 2, with a 27-gauge needle
and 0.5 inches of exposed needle. Safety features include a
green safety guard around the needle to prevent accidental
needle sticks.
Figure 2: YLB113 injection pen
Area for label and
expiration date

Obtained informed consent to participate in the survey (n = 35)

Agreed to complete the first questionnaire (n = 35)

Window
Completed both questionnaires (n = 35)

aThe

pen usability survey was administered in hospitals that could enroll ≥ 3
patients in the survey study to ensure investigators were comfortable providing
instructions to patients related to use of the injection pen. Recruitment was
conducted in the order in which patients completed the phase III study.

At the start of the trial, patients were provided with YLB113 pen
instructions for use and training regarding proper injection pen
use. Participants were instructed to hold the injection pen in
the vertical position and were informed about the possibility of
insufficient injection. During training, patients simulated injection using an injection pen and a foam pad for practice. The
first dose was then self-injected under the direction of a nurse
or study collaborator.
Prior to enrolling in the 8-week survey study, participants
responded to a survey that evaluated fear of injection, fear of
self-injection, and injection pain using a syringe. At the end
of the 8-week survey study, participants answered the same
questions for the pen device. Patients also completed the selfinjection operability and convenience survey at the conclusion
of the 8 weeks.
Adverse events were evaluated throughout the study.
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Before injection: Medicine
Injection complete: Pink

Cap

See the Appendix in the electronic supplementary materials for
the full YLB113 instructions for use. Briefly, the pre-filled pen
should be firmly pressed at a 90-degree angle into the skin to
begin the injection. An audible click signals the beginning of the
injection, and a second audible click signals the end of the injection. After the second click, users are instructed to count slowly
to 15 to ensure the injection is complete before moving the pen.

Qualitative operability and convenience survey
Prior to the survey study, a formative human factors study of the
YLB113 pen was conducted to identify human errors that may
occur during self-injection of the device. Overall, the device
was found to be easy to use, but many participants expressed
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concerns about self-injection due to fear of needles and injection pain. Based on the results of this human factors study, a
survey was developed to qualitatively evaluate operability and
convenience among patients who had previously used syringes
to inject etanercept. Survey questions evaluated past self-injection experience, injection pen ease of use, injection pen operability, and preference for the injection pen or the pre-filled
syringe. Patient opinions about the pen itself were also solicited
in an open-answer format at the end of the survey. See the
Appendix in the electronic supplementary materials for the full
operability and convenience survey administered to patients.

Table 1: Participant demographics at the start of the 8-week
operability and convenience study
Women
(n = 25)

Overall
(n = 35)

Age, years;
mean (SD)

53.4 (9.1)

54.0 (12.1)

53.8 (11.2)

Height, cm;
mean (SD)

171.6 (5.8)

Body weight,
kg; mean (SD)

Results

156.4 (6.8)

160.7 (9.5)

70.1 (10.4)

56.3 (15.8)

60.2 (15.7)

5.0 (1.1)

5.2 (0.9)

5.1 (1.0)

DAS28,
mean (SD)

A total of 10 men and 25 women were enrolled in the study,
see Table 1. No differences between men and women were
reported for ACR (American College of Rheumatology) Global
Functional Status or Disease Activity Score in 28 joints. The
mean (standard deviation) age was 53.8 (11.2) years. The majority of patients (91.4%) were experienced with self-injection with
a pre-filled syringe prior to the start of the injection pen study.
The remainder received their injections from a caregiver or
healthcare provider throughout YLB113-002. Two patients performed self-injection for the first time during the injection pen
study, and one patient elected to have a caregiver administer
the injection throughout the study.

ACR Global Functional Status, n (%)
Class 1

2 (20)

5 (20)

7 (20)

Class 2

8 (80)

18 (72)

26 (74)

Class 3

0

2 (8)

2 (6)

Experience with self-injection, n = 35 (%)
Have performed prior to study

The form and design of the injection pen were evaluated in
terms of appearance and ease of grip. Most patients reported
finding the pen easy or very easy to grasp in terms of diameter,
length, and overall body, see Table 2.
The operability of the injection pen was evaluated, see Table 3.
In general, patients reported that the clicking feature that signals
the start and end of the injection could be heard very well or
well. Similarly, most patients reported that the injection solution
check window could be seen well or could be seen. Opinions
regarding the duration of injection were varied, with one-third
of patients reporting the duration was ‘just right’, and others
reporting it was long or short. A total of 5 (14.3%) patients
reported difficulty with pressing the tip of the injection pen
vertically to the skin. Of these 5 patients, 4 reported that they
had experienced injection spillage at least once. Spillage was
defined as drug that was not injected into the patient and either
pooled on the skin at or near the injection site or spilled from
the needle as a result of incomplete injection.

Men
(n = 10)

32 (91.4)

Performed for first time during study

2 (5.7)

Have never performed (asked caregiver for
injection during study)

1 (2.9)

ACR: American College of Rheumatology; DAS28: Disease Activity Score in 28 joints; SD:
standard deviation.

As seen in Figure 3, self-reported fear and pain decreased with
use of the injection pen compared with use of the pre-filled
syringe. At the start of the survey, 35 patients (100%) reported
they found injecting with a syringe either ‘very scary’ or ‘a little
scary’. At the end of the survey, 28 patients (80.0%) reported
they felt no fear using the injection pen, whereas five patients
(4.7%) found the injection pen ‘a little scary’. Fear of selfinjection was also reduced, with 30 patients (85.6%) reporting
self-injection was ‘very scary’ or ‘a little scary’ with the syringe,
which decreased to one patient (2.9%) and five patients (14.3%)
reporting that the injection pen was ‘very scary’ or ‘a little scary’,
respectively. Differences between syringe and pen injection
were significantly different for all measurements, i.e. fear of
needle for injection, fear of self-injection, and feeling of pain at
injection; p < 0.001 Wilcoxon rank sum test.

Table 2: Form and design evaluation, surveyed at Week 8
Score, n (%)
5
Very good

4

3
Average

2

1
Very poor

8 (22.9)

9 (25.7)

17 (48.6)

1 (2.9)

0

5
Very easy to grasp

4

3
Cannot say

2

1
Very difficult to grasp

The diameter of the body

6 (17.4)

22 (62.9)

5 (14.3)

2 (5.7)

0

The length of the body to grasp

4 (11.4)

26 (74.3)

4 (11.4)

1 (2.9)

0

The body

4 (11.4)

27 (77.1)

4 (11.4)

0

0

Appearance
Appearance, including shape, size and colour
Design
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Table 3: Operability evaluation, surveyed at Week 8
Score, n (%)
5
Could be heard
very well

4

3
Sometimes could be
heard but other times
could not be heard

2

1
Could not hear
at all

The click at the start of the injection

22 (62.9)

10 (28.6)

2 (5.7)

1 (2.9)

0

The second click at the end of the injection

18 (51.4)

14 (40.0)

3 (8.6)

0

0

5
Could be seen well

4

3
Cannot say

2

1
Could not see at all

The plunger (pink) in the injection solution
check window

17 (48.6)

17 (48.6)

1 (2.9)

0

0

Waiting time

5
Very long

4

3
Just right

2

1
Very short

Waiting time until the start of injection

3 (8.0)

14 (40.0)

12 (34.3)

5 (14.3)

1 (2.9)

5
Never

4

3
Experienced a few
times

2

Spillage from injection site

1
Experienced all the
time

19 (54.3)

11 (31.4)

5 (14.3)

0

0

Sound

View

Have you ever experienced the injection
solution spilling out from the injection site?
Pressing pen vertically

1
Have experienced inability to press vertically

2
Have never experienced inability to
press vertically

5 (14.3)

30 (85.7)

When you press the tip of an injection pen
vertically on your skin, have you ever
experienced the inability to press it vertically?
When patients were asked to compare their experiences with
the injection pen and syringe in the qualitative operability
and convenience survey, most self-reported that their fear and
anxiety ‘decreased’ or ‘very much decreased’ upon switching
from syringe to injection pen, see Table 4. However, 42.9% of
patients reported no change in a tense feeling related to selfinjection. About three-quarters of respondents preferred the
injection pen to a syringe for ease of use. The reasons given
for the ease of use of the injection pen included that the body
was easy to grasp; the procedure was easy to understand;
and the procedure was performed without anxiety, fear, or
tenseness. Furthermore, most patients found the injection pen
easier to use and planned to use the injection pen over the
syringe.

Patients were asked for their opinions and requests for improvement for the injection pen. A total of five patients reported they
would prefer reduced pain, and three reported a desire for a
different infusion rate. Another common theme among patients
was concern regarding the lack of control over injection duration and flow rate, which led to worry about the inability to stop
the injection if they felt pain. Two women reported that they
would like a smaller-sized injection pen.
No pen defects or treatment discontinuations occurred during
the study. Among the 35 patients, 15 (42.9%) reported adverse
events associated with the use of YLB113. The most common
adverse events were infections (17.1%). Adverse events with a
potential causal relationship to the study drug were reported in
two patients: injection-site haemorrhage and hydronephrosis.

Table 4: Change in emotional state when transitioning from syringe to injection pen, surveyed at Week 8
Score, n (%)
5
Very much
increased

4

Fear of injection pen compared with that of pre-filled syringe

3 (8.6)

3 (8.6)

9 (25.7) 12 (37.1)

7 (20.0)

Anxiety of injection pen compared with that of pre-filled syringe

2 (5.7)

5 (14.3) 10 (28.6) 12 (34.3)

6 (17.1)

A tense feeling for injection pen compared with that for pre-filled syringe

2 (5.7)

2 (5.7)

4 (11.4)

Question

GaBI Journal

3
No
change

2

15 (42.9) 12 (34.3)

1
Very much
decreased
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Figure 3: Patient feelings about syringe injection

Number of patients

(a) Fear of needle for injection*
28

30

25

25
20
15

10

10
5
0

By syringe injection
(assessed at end of study)
Very scary

5

2

0

By pen injection
(assessed at end of study)

A little scary

None

Number of patients

(b) Fear of self-injection*
35
30
25
20
15
10
5
0

29
20
10
5

5
1

By syringe injection
(assessed at end of study)
Very scary

By pen injection
(assessed at end of study)

A little scary

None

Number of patients

(c) Feeling of pain at injection*
25

22

20

20
15
10

10

10

5

5

3

0
By syringe injection
(assessed at end of study)
Strong pain

By pen injection
(assessed at end of study)

Less pain

No pain

*Differences between syringe and pen injection were significantly different for
all measurements ( p < 0.001 by Wicoxon rank sum test).

One serious adverse event reported (otitis media) was deemed
unrelated to the study drug.

Discussion
In this operability and convenience survey of patients with
RA, 74% of participants preferred self-injecting YLB113 with
an injection pen over a pre-filled syringe. Participants reported
that use of the injection pen was easier, more comfortable,
and less fear-inducing than use of the syringe. A minority of
patients (14%), however, reported that the injection pen caused
pain, and, because the injection pen procedure is not adjustable, they would prefer to use a syringe. Pain may be caused
by a variety of factors, including the osmotic pressure of preparation, injection needle, device, infusion rate, and duration of
injection.

In addition, patients reported that the injection pen was easy to
grasp and easy to use. Although most patients could hear the first
and second clicks, a small proportion (8.5%) was unable to hear
them, suggesting that users with hearing difficulty may be unable
to hear the clicks. Redundant features, such as the pink colour in
the viewfinder, are key to ensuring all patients can confirm complete injection. Except for one patient who ‘could not say’, all
patients could see the pink plunger in the viewfinder window,
indicating that even those patients with hearing difficulties can
administer complete doses. This is important for the RA patient
population, among whom hearing loss is common [16].
The benefits of an injection pen relative to a pre-filled syringe
may be in part due to the ease of use of the device compared
with a pre-filled syringe. Whereas administration of medication via a syringe requires the user to simultaneously press the
device into the skin and depress a plunger, the YLB113 injection pen only requires the user to firmly press the cartridge to
the injection site. This is relevant in patients with RA, among
whom manual dexterity and grip strength may be impaired [17].
Furthermore, past studies have shown that patients with RA may
prefer a button-free autoinjector, similar to the design of the
YLB113 pen [18]. Other features that contribute to the ease of
use of the YLB113 injection pen include the comfortable barrel
size, the ridged cap for improved grasp, and the moderate level
of force required to initiate injection. Finally, the cost of YLB113
is comparable to that of other etanercept formulations, and the
cost of the injection pen is similar to that of a pre-filled syringe,
further supporting use of the YLB113 pen.
The results of this study are in line with past prospective, controlled trials of the use of injection pens compared with the use
of syringes. Patients with RA reported a preference for methotrexate delivered by an autoinjector instead of a pre-filled syringe
regarding ease of use, acceptability and satisfaction [19]. These
results have also translated to other chronic conditions that may
require injections. For example, patients with ulcerative colitis
found a golimumab autoinjector extremely easy or easy to use
at a higher rate than golimumab injected via a pre-filled syringe
(94.5% vs 73.6%) [20]. Furthermore, patients with ulcerative
colitis reported moderate discomfort at a higher rate when using
a pre-filled syringe (20.9%) than when using an autoinjector
(5.5%) [20]. Similar results have been reported among patients
with infertility and chronic kidney disease [21, 22].
Several limitations have been identified in this study. This
is an observational study that did not have a control arm of
patients receiving an injection via pre-filled syringe. However,
all enrolled patients had previously received injection with a
pre-filled syringe in a phase III trial, and therefore had experience with syringe injections of etanercept. Another limitation
in this study is the self-reported nature of the results, which
can introduce recall bias. Finally, a small number of patients
were included in this study, and although several patients with
severe disability were enrolled, the results may not be generalizable to the RA population as a whole. Additional studies
in larger populations would be beneficial to better elucidate
patient opinions of injection pen operability and convenience.
Despite the limitations of the study, it is of note that the fear
of injection decreased substantially among pen users who had
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previously used pre-filled syringes, suggesting that the YLB113
injection pen may be preferred among end users.

Conclusion
In conclusion, the results of a survey of 35 Japanese patients
with RA suggest that the YLB113 injection pen was well tolerated
and easy to use; and was preferred for etanercept injections.

Clinical trials registration
YL Biologics Ltd. Clinical Trial Review Committee registration
and approval number: YLB-03-2016 (28 June 2016)
Pharmaceuticals and Medical Devices Agency Clinical Trial
Number: 28-1652 (8 July 2016)
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Appendix: Compliance survey items
Item #

Question

Answer

1

Implementation status of self-injection

1.
2.

4.

Have been performing self-injection of syringe-type preparation
Experienced self-injection for the first time with this pen-type
preparation
Have never experienced self-injection (have asked the caregiver
for injection)
Others: _________________

3.

2

Appearance such as shape, size, and colour of the pen

1.
2.
3.
4.
5.

Very good
Good
Average
Poor
Very poor

3

When you grasp the body of an injection pen, is the diameter right for
easy grasp?

1.
2.
3.
4.
5.

Very easy to grasp
Easy to grasp
Cannot say
Difficult to grasp
Very difficult to grasp

4

When you grasp the body of an injection pen, is the length right for
easy grasp?

1.
2.
3.
4.
5.

Very easy to grasp
Easy to grasp
Cannot say
Difficult to grasp
Very difficult to grasp
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Appendix: Compliance survey items (Continued)
Item #

Question

Answer

5

How to hold the body of an injection pen is to grasp the body so that
you can see the injection solution check window, press the tip of the
pen vertically (at a 90-degree angle) at the injection site, and keep it
for 15 seconds. What do you think about ease of grasp of the body?

1.
2.
3.
4.
5.

Very easy to grasp
Easy to grasp
Cannot say
Difficult to grasp
Very difficult to grasp

6

When you start injection, you will hear a clicking sound, and injection
will start. Did you hear the ‘click’?

1.
2.
3.
4.
5.

Could be heard very well
Could be heard well
Sometimes could be heard while other times could not be heard
Difficult to hear
Could not hear at all

7

When injection is started, the plunger (pink) of the check window starts
moving, and when a full amount of injection solution is injected, colour
of the entire window will change to pink. Could you see the end of
injection by the colour of the entire window changing to pink?

1.
2.
3.
4.
5.

Could be seen well
Could be seen
Cannot say
Could not see
Could not see at all

8

At the end of injection, you will hear the second ‘click,’ signalling the
end of injection. Did you hear the ‘click’?

1.
2.
3.
4.
5.

Could be heard very well
Could be heard well
Sometimes could be heard while other times could not be heard
Difficult to hear
Could not hear at all

9

To inject the injection solution completely, you need to keep pressing
the body of an injection pen at the injection site for 15 seconds. What
do you think about the duration of injection?

1.
2.
3.
4.
5.

Very long
Long
Just right
Short
Very short

10

When you press the tip of an injection pen vertically on your skin,
have you ever experienced that you could not press it vertically (at a
90-degree angle) but injected in that position?

1.

Have never experienced not being able to press vertically

11

Have you ever experienced the injection solution spilling out from the
injection site?

1.
2.
3.
4.
5.

Never
Experienced
Experienced
Experienced
Experienced

12

Pen-type preparation is designed so that the needle is not visible. Even
when the cap is removed, you will not see the needle. By this design,
was there any change in your fear, anxiety, and a tense feeling, compared with the syringe-type preparation? Please answer to individual
senses.

Fear, anxiety, a tense feeling
1. Very much increased
2. Increased
3. No change
4. Decreased
5. Very much decreased

13

In terms of the easy-to-hold, injection procedure, and easy-to-inject
nature of the body of devices, which one of syringe-type or pen-type
preparation is better?

1.
2.
3.

Syringe-type is easier to use
Pen-type is easier to use
Ease of use is the same

14

Only persons who answered ‘2. Pen type is easier to use’ compared
with syringe-type to Question 13, please answer this question. For the
reason for your answer ‘2. Pen-type is easier to use,’ please choose any
of the following as applicable. Persons who choose ‘6. Others,’ please
describe the other reason(s) in the parentheses (multiple answers are
acceptable).

1.
2.
3.
4.
5.

The body is easy to grasp
Self-injection procedure is easy to understand
It is easy to understand from the start to the end of self-injection
Self-injection turned out to be easier
Because the needle is not visible, self-injection can be performed without fear, anxiety, or a tense feeling
Others ___________________
• Upon removal, injection pen causes less pain than needle
and syringe
• The pen is safer because there is less chance of an accidental
needle stick prior to disposal

6.

15

In case of continued self-injection therapy after this questionnaire survey,
which preparation would you like to use?

1.
2.
3.

once
a few times
frequently
all the time

Syringe-type preparation
Pen-type preparation
Either one is fine

Please feel free to write your opinion/request for the pen-type
preparation
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