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Patients and Methods: A questionnaire survey was administered to 18, 14, and 3 patients introduced to home self-injection of 
dupilumab or mepolizumab using a pen-type device for atopic dermatitis, asthma alone, and asthma plus chronic rhinosinusitis with 
nasal polyps, respectively.
Results: All but one participant wished to continue self-injection. Most participants affirmed the reduction in copayment (88.6%) and 
saving time and labor for hospital visits (88.6%). Six patients who received dupilumab complained of side effects, but all, except for 
one, continued the treatment. Of the 13 patients who had previously used a syringe-type device, 10 preferred the pen type because of 
its ease of use, while 3 (23%) preferred the syringe type because of the self-adjustable injection speed for pain control.
Conclusion: Administration of biologics using pen-type devices is easier, and the introduction of home self-injection leads to 
a reduction in outpatient visits and copayment.
Keywords: dupilumab, mepolizumab, self-injection, asthma, atopic dermatitis, chronic sinusitis with nasal polyps

Introduction
The major barriers to continued treatment with biologics are usability, efficacy, adverse events, cost of care, and the need for 
hospital visits. Of these, drug efficacy and adverse events require medical monitoring. However, other important factors that are 
likely to affect patient compliance include the ease of use and amount of copayment. Five biologics have been approved for the 
treatment of severe asthma in Japan: omalizumab, an anti-IgE antibody; mepolizumab, an anti-interleukin (IL)-5 antibody; 
benralizumab, an anti-IL-5 receptor α antibody; dupilumab, an anti-IL-4 receptor α antibody that is also indicated for the treatment 
of atopic dermatitis and chronic rhinosinusitis with nasal polyps (CRSwNP); and tezepelumab, an anti-thymic stromal lympho-
poietin antibody. Of these, three drugs are approved for home self-injection: omalizumab, mepolizumab, and dupilumab; 
mepolizumab and dupilumab are available for use with syringe- and pen-type devices.

However, the recommendation of additional biological therapy for severe allergic diseases such as severe asthma, is 
not accepted by all patients. One of the reasons for this is the high copayment.1 In Japan, universal health insurance is 
available to all citizens; nonetheless, the high cost of biologics is a significant burden for low-income patients.

Under the Japanese insurance system, long-term prescriptions of up to 90 days are allowed, and a monthly maximum 
copayment amount is set depending on the income. The introduction of self-injection at home and 90-day prescriptions 
will reduce the patient’s copayment. However, patients’ total copayment will remain unchanged if they cannot self-inject 
the drug. One of the most important factors for patient adherence is the amount of copayment.2,3
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At our hospital, the dupilumab and mepolizumab syringes were switched to pen-type devices in April and July 2021, 
respectively. Therefore, we conducted a questionnaire survey of patients using pen-type devices for dupilumab or 
mepolizumab self-injection to determine the significance of home self-injection and usefulness of the pen-type device.

Materials and Methods
This study included 35 patients (16 men and 19 women; mean age, 54.9±16.7 years) with asthma, atopic dermatitis, or CRSwNP 
attending the Department of Respiratory Medicine and Allergology or the Department of Dermatology at Kindai University Nara 
Hospital (Ikoma, Japan) who were introduced to home self-injection of either dupilumab or mepolizumab using a pen-type device 
and had been receiving 12-week prescriptions (Table 1). Dupilumab (Dupixent®) 300 mg every two weeks and mepolizumab 
(Nucala®) 100 mg every four weeks were administered subcutaneously (sc) in 25 and 10 patients, respectively. The indications 
were atopic dermatitis, asthma, and asthma plus CRSwNP in 18, 14, and 3 patients, respectively.

Participants introduced to home self-injection using pen-type devices were surveyed about its significance, effective-
ness, and safety 148.0 ± 68.6 days after introduction. The preference for the syringe- or pen-type device after switching 
was examined in 18 participants (51.4%) with a history of syringe use.

Informed consent was obtained from all participants. This study was approved by the Ethics Committee of Kindai University 
Nara Hospital (approval number 621 on March 11, 2021, for dupilumab and approval number 645 on September 27, 2021, for 
mepolizumab) and was complied with the tenets of the Declaration of Helsinki. (UMIN ID: 000049878)

Table 1 Patient Characteristics

n 35

Sex

Male 16
Female 19

Age (years) 54.9±16.7 (20–78)
≥ 70, n 8

< 70, n 27

Biologics, n
Dupilumab 25

Mepolizumab 10

Indication, n
Atopic dermatitis 18

Asthma 14

Asthma+CRNwNP 3
Annual income (yen; ¥) from 

a questionnaire

11,600,000 ≤ 0
7,700,000–11,60,000 2

3,700,000–7,700,000 11

< 3,700,000 18
Tax-free income 0

Unanswered 4

Copayment proportion
10% 4

20% 4

30% 26
Designated intractable disease* 1

Public assistance recipients 0

History of syringe use, n 18 (51.4%)
Syringe usage period(days) 597.1±440.0 (84–1624)

Pen usage period (days) 148.0 ± 68.6 (58–392)

Note: *Covered by a specific medical expenses subsidy.
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Results
The survey results are summarized in Table 2. Most respondents had annual incomes < JPY 7.7 million and were low- to 
middle-income earners. One participant’s insurance was for a designated intractable disease covered by a specific 

Table 2 Questionnaire Survey on Self-Injection and Drug Efficacy and Safety

1. Do you want to stop self-injecting at home and to have a nurse (or hospital staff) 

inject you at the hospital?

Yes 1 (2.9)
No 34 (97.1)

2. Did self-injection reduce your financial burden?

Yes 31 (88.6)
No 4 (11.4)

3. Did self-injection save your time/labor on hospital visits?

Yes 31 (88.6)
No 4 (11.4)

4. Do you want to continue with Dupixent® or Nucala® in the future?

Yes 31* (88.6)
No 5* (14.3)

4–1. What are reasons for responding “yes”? (Multiple responses allowed)

a. Because it is effective 25
b. Because other medications alone are insufficient 5

c. Because you want to stop or reduce other medicines 14

d. Other 5 (The breakdown is shown below)
Oral corticosteroids could be discontinued

Amount of oral corticosteroids could be reduced

Do not want to go back to the way I was before
Want to see future process.

Want to continue if I have to
4–2. What are reasons for responding “No”? (Multiple responses allowed)

a. Because it’s expensive (too much cost) 1

b. Because it’s painful 2
c. Because of side effects 2

d. Other 0

5. About effectiveness
a. Very satisfied 9 (27.3)

b. Satisfied 20 (60.6)

c. Cannot say either way 4 (12.1)
d. Dissatisfied 0 (0.0)

e. Very dissatisfied 0 (0.0)

No response 2
6. Do you have any side effects?

a. No 27 (81.8)

b. Yes 6 (18.2)
b-1. What are they?

Rash

Itchy ears, early itchy eyes
Conjunctivitis

Asthma

Numbness, edema
Pain at injection site

(+ Conjunctivitis in the early stage in one subject who 

responded “no”.)
No response 2

Notes: Numbers in parentheses are percentage. *One responded to both.
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medical expense subsidy with an upper limit of JPY 20, 000 per month. Of the patients, 77.1% were aged <70 years, and 
their insurance required a copayment of 30% of the medical expenses. Ninety-seven percent of the participants wished to 
continue home self-injections. Biologics and other control medications were prescribed for 12 weeks to all participants, 
contributing to a reduction in the financial burden (88.6%) and hospital visits (88.6%).

Regarding continuation of the biologic, 31 and 5 patients responded “Yes”, and “No”, respectively (one participant 
selected both “Yes” and “No”). The reason for choosing to continue treatment was the effectiveness of the biologics. In 
contrast, the reasons for denying continuation were high cost, pain, or side effects; nonetheless, all five deniers continued 
with biologics. Regarding effectiveness, 87.9% were more than satisfied, and although adverse events were observed in 
six patients receiving dupilumab, no problems with continuation of biologics were reported at the time of the 
questionnaire survey (one patient with asthma developed eosinophilic granulomatosis with polyangiitis after 5.5 months 
of dupilumab treatment and discontinued it). All patients who reported adverse reactions had atopic dermatitis, except for 
one who developed eosinophilic granulomatosis with polyangiitis.

Failure of dupilumab auto-injection was reported by one participant. The patient was startled by the surrounding noise 
and pulled the needle out immediately after inserting sc. Because the pen-type is an automatic injection device, once the 
needle is pulled out, the remaining drug solution is released and cannot be reinjected.

Regarding comparison of device types after switching, out of 18 participants with a history of syringe use, 10 
preferred the pen type, and three preferred the syringe (Table 3). Of the five participants who did not respond to this item, 
three reported failure of self-injection with the syringe. Most participants preferred the pen-type device owing to the ease 
of use, while all three respondents who preferred the syringe were dupilumab users who indicated that they could self- 
adjust the injection speed to control the pain caused by the injection.

Discussion
Patients with severe uncontrolled asthma or atopic dermatitis have greater medical and economic burdens, suggesting 
that more appropriate treatment according to the treatment guidelines is required.4,5 Moreover, patients with uncontrolled 
asthma have higher all-cause and asthma-related costs than patients with suboptimally controlled or controlled asthma.6 

Furthermore, the continuation of expensive biologics should be rooted in the overall health economics and cost- 

Table 3 Questionnaire Survey for Participants with a History of Syringe Use

Biologics

Dupilumab 16
Mepolizumab 2

Which do you prefer, syringe or pen?

Pen 10
Syringe 3

NA 5 (three could not self-inject)

Reason for preferring pen (Multiple responses 
allowed)

a. Easy to use 9

b. Injection time (speed) 0
c. Cost 0

d. Other 1: Easy to insert the needle

1: Cannot be stopped even if it hurts
Reason for preferring syringe (Multiple 

responses allowed)

a. Easy to use 0
b. Injection time (speed) 0

c. Cost 0

d. Other 3: Self-adjustable injection speed (for 
pain control)
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effectiveness.7–9 Although the definition of remission is controversial,10,11 the introduction of biologics has led to the 
discontinuation of systemic corticosteroids and prevention of severe exacerbations of asthma12 and atopic dermatitis.13 

Regarding the development and approval of medications, unmet medical needs, such as treatment satisfaction and the 
contribution of biologics to the management of various diseases, including asthma and atopic dermatitis, rank high.14

It has been suggested that biologics should be introduced earlier because of their favorable prognosis (early 
introduction improves long-term prognosis)15 and the risks associated with oral corticosteroids,16 including 
infection.17,18 Although biologics are recommended for patients with severe asthma and atopic dermatitis, in whom 
systemic corticosteroids should be avoided, all patients do not accept them. Although education by the paramedical staff 
is important for the acceptance of biologics,1 cost burdens can be a problem for the introduction and continuation of 
biologics.19 In our institution, in the majority of cases, introduction failure was attributed to high copayment.

Currently, the following biological products are covered by insurance for home self-injection in Japan: syringe- and pen- 
type devices for dupilumab from May 1, 2019, and September 18, 2020, respectively; syringe- and pen-type devices for 
mepolizumab from April 21, 2021; and syringe-type devices for omalizumab from August 12, 2021. Most participants in this 
study belonged to the middle to low annual income group (≤JPY 7.7 million); however, they self-reported owing to the 
protection of personal information. Although socioeconomic status is associated with asthma severity,20,21 no high taxpayers, 
tax-free income recipients, or public assistance recipients were included in this survey. In other words, the survey participants 
had an average income. High medical costs place a heavy copayment burden on patients. Under the Japanese insurance 
system, individuals aged <70 years are required to pay 30% of their medical costs, while those aged ≥ 70 years are required to 
pay either 10% or 20%. Although the monthly copayment limit is set according to the annual income and age (< 70 years and 
≥70 years), the total medical costs for biologics, other medication for asthma or atopic dermatitis and comorbidities, doctor’s 
fees, management fees, and laboratory fees, will often reach or approach the copayment limit.

The individual burden of monthly injection at a medical office, instead of home self-injection, may affect the 
possibility of making a living. The maximum prescription period in Japan is 90 days. With the introduction of home self- 
injection, long-term prescription of medications, including biologics, for up to 90 days, which is the maximum allowed 
time, will eliminate the need for hospital visits in the remaining two months in stable patients. In addition, it leads to 
a reduction in copayment. Although the total cost of medications remains the same, the amount of copayment can reduce 
to almost one-third. However, the actual amount of each copayment varies according to the insurance system. This will 
lead to a reduction in the copayment amount by approximately half to one-third. The results of this study suggest that the 
long-term prescription may lead to better acceptance of biological therapy in a larger number of eligible patients.

Regarding the continuation of biological treatment, the onset and persistence of its effects as well as its safety are 
important. The effectiveness of biologics was confirmed in several participants in this study. In addition, adverse events 
did not result in discontinuation, except in one case. Among the participants in this study, three patients using syringe- 
type devices were unable to inject themselves and switched to a pen-type device, which allowed them to inject 
themselves. This was thought to be due to the ease of using pen-type devices.22 No participant reported inability to self- 
inject after switching to a pen-type device.

As a limitation, we were unable to determine the number of patients for whom treatment with the two medications 
was recommended, and only those patients who initiated treatment were included. Therefore, the treatment induction rate 
could not be calculated, and the reasons for failure of induction remain unknown.

Based on this study, the advantages of home self-injection are as follows: 1) reduced copayment, 2) reduced time and 
labor for hospital visits, and 3) administration is easier with a pen-type device to than with a syringe-type device, 
although both formulations achieve the same therapeutic effect. The disadvantages of home self-injection are: 1) it cannot 
be used in patients incapable of self-injection; 2) adherence issues (forgetting to inject); and 3) the possibility of failure 
due to pen-type autoinjection.

Conclusion
Long-term prescriptions associated with the introduction of self-injection may be useful for patients’ acceptance of 
biologics, as they eliminate the need for hospital visits and lead to lower copayments. This prevents exacerbations and 
improves the quality of life of patients with asthma23,24 and atopic dermatitis,25 which may improve prognosis and 
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ultimately lead to a reduction in overall healthcare costs.26–28 Pen-type devices are easier than syringe-type devices for 
self-injection and may be more useful for introducing self-injection.
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