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ABSTRACT

Introduction: Injection site reactions (ISRs) and
flu-like symptoms (FLS) are common in patients
with relapsing forms of multiple sclerosis (MS)
treated with peginterferon beta-1a. The purpose
of this Delphi analysis was to explore peginter-
feron beta-1a discontinuation rates across MS

treatment centers, to obtain consensus on
effective mitigation and management strategies
for ISRs and FLS, and to identify areas where
additional training and education for nurses
and patients could improve treatment
outcomes.
Methods: In this modified Delphi process, an
international steering committee of eight
MS-certified nurses developed two rounds of
surveys, which were completed by 262 and 188
MS nurses, respectively, representing nine
countries.
Results: On average, nurses reported that 25%
and 30% of patients treated with peginterferon
beta-1a experienced ISRs and FLS, respectively.
Discontinuation due to severe ISRs or FLS was
most common in the first 6 months of treat-
ment, yet follow-up visits typically took place 6
months after peginterferon beta-1a initiation.
Preferred management strategies for ISRs inclu-
ded nonsteroidal anti-inflammatory drugs and
rotation of the injection site, whereas preferred
management strategies for FLS included
acetaminophen/paracetamol and hydration/
nutrition. Most nurses (77%) agreed that addi-
tional education and training on ISR and FLS
management would bolster their confidence in
treating patients with these symptoms.
Conclusion: Delphi respondents reached con-
sensus on ISR and FLS management strategies,
which can help to inform treatment decisions.
The results of this global Delphi analysis indi-
cate that management of ISRs and FLS could be
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improved with more frequent follow-up visits
and individualized training and education.

Keywords: Delphi; Flu-like symptoms; Injec-
tion site reaction; Peginterferon beta-1a;
Tolerability

Key Summary Points

Why carry out this study?

Injection site reactions (ISRs) and flu-like
symptoms (FLS) are common adverse
events associated with peginterferon beta-
1a treatment in patients with relapsing
forms of multiple sclerosis (MS) and can
lead to treatment discontinuation.

The purpose of this global Delphi analysis
was to explore peginterferon beta-1a
discontinuation rates across MS treatment
centers, to obtain consensus on effective
mitigation and management strategies for
ISRs and FLS, and to identify areas where
additional training and education for
nurses and patients could improve
treatment outcomes.

What was learned from the study?

Preferred management strategies for ISRs
included nonsteroidal anti-inflammatory
drugs and rotation of the injection site,
whereas preferred management strategies
for FLS included acetaminophen/
paracetamol and hydration/nutrition.

The results of this analysis indicate a need
among MS nurses for additional training
and education on ISR and FLS
management.

Individualized patient treatment and
education, as well as more frequent
follow-up visits, may help to improve
adherence and persistence to
peginterferon beta-1a.

DIGITAL FEATURES

This article is published with digital features,
including a summary slide, to facilitate under-
standing of the article. To view digital features
for this article go to https://doi.org/10.6084/
m9.figshare.14102738.

INTRODUCTION

Subcutaneous (SC) peginterferon beta-1a every
2 weeks is approved in the United States and
Australia to treat relapsing forms of multiple
sclerosis (MS) and is approved in the European
Union to treat relapsing–remitting MS. The
safety and efficacy of peginterferon beta-1a were
established based on results from the phase 3
ADVANCE study [1, 2] and its extension study,
ATTAIN [3]. As of September 30, 2019, approx-
imately 54,895 patients have been prescribed
subcutaneous (SC) peginterferon beta-1a, rep-
resenting approximately 99,218 patient-years of
exposure [4].

Common adverse events (AEs) associated
with peginterferon beta-1a treatment include
injection site reactions (ISRs) and flu-like
symptoms (FLS). In the ADVANCE study, ISRs
and FLS were reported in 68% and 79%,
respectively, of patients treated with peginter-
feron beta-1a every 2 weeks [1–3]. In ATTAIN,
the 2-year extension study of ADVANCE, ISRs
and FLS were also the most common AEs; they
were reported in 43% and 62%, respectively, of
patients treated with peginterferon beta-1a
every 2 weeks [3]. In the third interim data cut
of the real-world phase 4 Plegridy Observational
Program (POP), ISRs and FLS were reported in
38% and 41% of patients, respectively [5].

Disease-modifying therapies (DMTs) are
long-term therapies for MS; thus, adherence is
essential to optimize treatment outcomes.
Adherence to DMTs has been associated with
improved clinical outcomes in patients with
MS, including lower risk of MS relapse and
higher quality of life [6, 7]. Results from the
real-world PRIME study indicated that over 2
years of peginterferon beta-1a treatment, the
percentage of patients with an adherence
rate[ 90% was 75.7% (95% confidence interval
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67.9–81.6), and the adherence rate remained
stable over this period [8].

Persistence, likewise, is important to opti-
mize treatment outcomes. In ADVANCE, 6% of
patients receiving peginterferon beta-1a every
2 weeks discontinued due to an AE over the
course of 2 years [2]. In the ATTAIN extension
study, 5% of patients receiving peginterferon
beta-1a every 2 weeks discontinued due to an
AE during years 3–6 [3]. In ADVANCE, the most
common AE leading to treatment discontinua-
tion was influenza-like illness, which led to
discontinuation in\1% of patients receiving
peginterferon beta-1a every 2 weeks [1]. Simi-
larly, in ATTAIN, no AE leading to study dis-
continuation had an incidence C 1%; the most
common AEs leading to study discontinuation
included MS relapse (n = 5), hepatic toxicity
(n = 3), influenza-like illness (n = 3), and ala-
nine aminotransferase increase (n = 3) [3].

While rates of discontinuation due to ISRs or
FLS were relatively low in both ADVANCE and
ATTAIN, discontinuation rates have been
higher in real-world clinical settings. Results
from the third interim analysis of the real-world
POP study demonstrated that discontinuation
of peginterferon beta-1a on account of C 1 AE
occurred in 18.4% of patients and that the
majority of these discontinuations were due to
ISRs (5.2%) or FLS (10.2%) [5]. The real-world
German patient support program (PSP) assessed
discontinuation due to ISRs and FLS in 6276
patients treated with peginterferon beta-1a [9].
Of these patients, 12% discontinued due to ISRs
and 34% discontinued due to FLS [9]. These
initial results from real-world studies highlight
the need for more effective mitigation strategies
in patients treated with peginterferon beta-1a.

Previous studies have explored the impact of
setting realistic treatment expectations and
providing patient education, in addition to
following best practices for ISR and FLS mitiga-
tion and management, on adherence and per-
sistence to peginterferon beta-1a treatment. In a
Delphi analysis based on responses from
ADVANCE investigators, responders agreed that
patient education on ISRs and FLS prior to ini-
tiation of treatment was critical to ensure high
adherence and low treatment discontinuation
[10]. Injection site rotation, cooling of the

injection site, and drug administration at room
temperature were recommended for the man-
agement of ISRs, whereas acetaminophen/
paracetamol, NSAIDs, and altered injection
timing were recommended for managing FLS
[10]. A second Delphi analysis based on input
from principal investigators and study coordi-
nators from the phase 3b ALLOW trial identified
on-site education by a clinician prior to treat-
ment initiation as the most effective mitigation
strategy for ISRs [11]. With respect to post-in-
jection strategies, respondents reached consen-
sus that while injection site rotation was
advisable, redness may persist for many
patients. Further, respondents agreed that fol-
low-up after the first injection was helpful to
ensure that ISRs were not causing more concern
than expected for the patient [11]. Results from
the real-world German PSP study support the
role of patient education, as peginterferon beta-
1a discontinuations due to ISRs and FLS within
the first year were reduced by 43% (p\0.0001)
and 22% (p = 0.001), respectively, in patients
who received individualized coaching [9].

This Delphi analysis expands upon previous
studies by using global survey data from MS
nurses in eight countries to obtain consensus on
effective mitigation and management strategies
for ISRs and FLS and to identify additional
training and education for both nurses and
patients that could help to optimize treatment
outcomes.

METHODS

The Delphi technique is a widely used com-
munication process designed to identify group
consensus or lack of consensus on a particular
issue through iterative rounds of questions. A
modified Delphi process was implemented in
this study, which consisted of two rounds of
anonymous 20-min surveys.

The international steering committee for this
Delphi process was composed of eight MS-
certified nurses. The objectives of the steering
committee were to explore the variability of
rates of peginterferon beta-1a treatment dis-
continuation across MS treatment centers,
obtain consensus on effective approaches for

Neurol Ther (2021) 10:251–263 253



the management of ISRs and FLS, and identify
areas in which further training and education
for both nurses and patients may help to opti-
mize outcomes for patients receiving peginter-
feron beta-1a treatment.

The first survey was developed based on the
steering committee’s identification of key data
and knowledge gaps in the mitigation and
management of ISRs and FLS in patients treated
with peginterferon beta-1a. The survey con-
sisted of 41 questions regarding nurse and
patient demographics, discontinuation of
peginterferon beta-1a, characteristics and man-
agement of ISRs and FLS, and education and
training for nurses and patients. The second
survey, which consisted of 34 questions,
focused on issues about which the steering
committee could not reach a consensus, based
on the results of the first survey. Only nurses
who had completed the first round of the survey
were invited to participate in the second round.

Nurses and nurse practitioners were screened
prior to participating in the survey. Respon-
dents were included if they were currently car-
ing for patients with MS, had cared for patients
with MS for at least 1 year, had treated more
than five patients with peginterferon beta-1a in
the past 2 years, and held no nursing responsi-
bilities sponsored by a pharmaceutical company
that were related to treating patients with MS.

Survey respondents included MS nurses from
nine countries: eight countries in Europe and
North America, plus Australia. Respondents
provided demographic information and
answers to survey questions through a web-
based survey tool (provided by Ashfield Insight
and Performance). In the first round, surveys
were issued until a target number of respon-
dents was reached. The second survey was sent
to all nurses who participated in the first survey.

Compliance with Ethics Guidelines

All survey respondents provided electronic
informed consent prior to participation and had
the right to refuse to answer any question or to
withdraw from the study at any time. The sur-
vey screened out any respondents with nursing
responsibilities related to treating MS patients

that were sponsored by a pharmaceutical com-
pany. Respondents were aware of the study
objectives and were informed that the results of
the survey would be used for research purposes.
The data were anonymized to protect respon-
dents’ identities. No ethics committee was
required, as no patients were involved in this
study, and no identifying information is inclu-
ded in this manuscript. This study was per-
formed in accordance with the Helsinki
Declaration of 1964.

RESULTS

Demographics: Nurses and Clinical
Practices

The two rounds of the survey were completed
approximately 4 months apart by 262 and 188
nurses, respectively; 72% of nurses who com-
pleted the first survey also completed the sec-
ond survey. In both rounds of the survey, the
United States was the country with the most
respondents (n = 66 and 46, respectively), while
Europe was the continent with the most
respondents (n = 177 and 127, respectively;
Table 1).

On average, nurses reported that 158
patients with MS per year were treated at their
clinical practices (Table 1). In the last 2 years,
47% of nurses had treated 6–10 patients, 31%
had treated 11–20 patients, and 23% had trea-
ted more than 20 patients with peginterferon
beta-1a.

Of the nurses surveyed, 63% were responsi-
ble for managing peginterferon beta-1a-related
side effects, while 47% were involved in treat-
ment decisions. Most respondents (84%)
reported that they and other MS nurses had
primary responsibility for managing ISRs and
FLS in patients treated with peginterferon beta-
1a. The majority of nurses (83%) reported col-
lecting information on patients’ quality of life
and activities of daily living. This information
was collected through formal and informal
methods and encompassed family life, work,
mobility, social life, self-care, cognition, and
other characteristics such as sexual/urinary
function and home layout.
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Discontinuation and Treatment Switching

On average, nurses reported that 20% of
patients permanently discontinued peginter-
feron beta-1a. In the first survey round, 47% of
nurses reported FLS as the main reason for dis-
continuation, whereas 26% reported lack of
efficacy, 22% reported ISRs, and 5% reported
another factor (including inability to pay, the
desire to try something different, and hemato-
logical alterations) (Fig. 1).

Averaging across nurses’ responses, 64% of
patients treated with peginterferon beta-1a were

treatment-naive, whereas 36% of patients had
switched from another DMT. Mean overall dis-
continuation rates were similar in patients who
switched from an injectable DMT to peginter-
feron beta-1a (20%) and treatment-naive
patients (21%). Among patients who switched
to peginterferon beta-1a from an injectable
DMT, the main reason for discontinuation was
lack of efficacy (43%), followed by FLS (33%),
ISRs (21%), and other reasons (3%) (Fig. 1).
Similarly, among patients who were treatment-
naive, the main reason for discontinuation was
lack of efficacy (44%), followed by FLS (27%),

Table 1 Characteristics of survey respondents by country

Respondent
characteristic

Total Country

USA Germany Spain France Italy UK Australia Canada Belgium

Round 1

respondents, n
262 66 36 35 34 34 34 10 9 4

Round 2

respondents, n
188 46 24 26 21 25 28 7 8 3

No. of years caring for patients with MS, n (%)a

1–5 years 68 (26) 15 (23) 15 (42) 6 (17) 12 (35) 10 (29) 5 (15) 2 (20) 2 (22) 1 (25)

[ 5 years 194

(74)

51 (77) 21 (58) 29 (83) 22 (65) 24 (71) 29 (85) 8 (80) 7 (78) 3 (75)

No. of MS

patients treated

at respondents’

clinical

practices/year,

mean (SD)a

158

(314)

121

(191)

130

(296)

90

(173)

242

(469)

162

(319)

176

(355)

138

(274)

245

(553)

563

(214)

No. of patients

treated with

peginterferon

beta-1a cared

for by

respondents in

the past 2 years,

mean (SD)b

73

(137)

69

(132)

54.5

(100)

64 (99) 54 (68) 144

(239)

72

(125)

41 (34) 70

(162)

10 (0)

MS multiple sclerosis, SD standard deviation
a Survey round 1 data (n = 262)
b Survey round 2 data (n = 188)
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ISRs (23%), and other reasons (5%) (Fig. 1). In
contrast to the first round of the survey, in
which FLS were reported as the primary reason
for discontinuation, lack of efficacy was given as
the primary reason for discontinuation in the
second round.

ISRs

On average, nurses reported that 25% of
patients experienced ISRs with peginterferon
beta-1a. Among the nurses surveyed, 73%
reported that the average time to onset of ISRs
following a peginterferon beta-1a injection was
0.5–2 h. The majority of nurses (64%) also
reported that the average duration of ISRs
was B 2 days. Nurses most frequently reported
that the main ISR symptoms that led to dis-
continuation were pain and redness/erythema.

Averaging across nurses’ responses, 11% of
patients treated with peginterferon beta-1a
experienced severe ISRs. The majority of nurses
(77%) reported that in patients who experi-
enced severe ISRs, the duration on treatment
before peginterferon beta-1a discontinuation
was 1–3 or 3–6 months (Fig. 2). Nurses generally
determined the severity of ISRs based on swel-
ling and pain. Slightly more than half of nurses
(54%) had received training on how to distin-
guish between common and severe ISRs. This
training most often involved either an external
training course, training from a pharmaceutical
company or drug representative, or in-house
training from a staff supervisor, physician, or
pharmacist.

Nurses reported that the effectiveness of ISR
management strategies was most commonly
assessed every 6 months. Nonsteroidal anti-
inflammatory drugs (NSAIDs) were nurses’

Fig. 1 The primary reason provided by nurses for
discontinuation in all patients (survey round 1; n = 262)
and patients who switched from an injectable DMT to
peginterferon beta-1a and treatment-naive patients (survey

round 2; n = 188). DMT disease-modifying therapy, FLS
flu-like symptoms, ISR injection site reaction
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preferred (i.e. first-choice) pharmacological
strategy for warmth/erythema, pain at the time
of injection, and pain[24 h after injection,
followed by acetaminophen/paracetamol
(Fig. 3a). NSAIDs were also the preferred phar-
macological strategy for swelling/edema,
whereas oral antihistamines were the preferred
pharmacological strategy for pruritus (Fig. 3a).
Rotation of the injection site was the preferred
non-pharmacological strategy for warmth/ery-
thema, pruritus, and swelling/edema (Fig. 3b).
Correct injection technique was the preferred
non-pharmacological strategy for pain at the
time of injection, and application of ice to the
injection site was the preferred non-pharmaco-
logical strategy for pain[ 24 h after injection
(Fig. 3b).

FLS

On average, nurses reported that 30% of
patients experienced FLS with peginterferon
beta-1a. Most nurses (71%) reported that the
onset of FLS was typically within 18 h of a
peginterferon beta-1a injection. Both within the
first 3 months of treatment and after 3 months
of treatment, nearly half of nurses (45% and
46%, respectively) reported that the average

duration of FLS was 1–2 days; just over a quarter
(27%) of nurses reported average FLS durations
of\ 24 h after 3 months of treatment, com-
pared with approximately one-sixth (16%) in
the first 3 months of treatment.

Nurses most frequently reported that the
main FLS that led to discontinuation were
body/muscle/joint aches and pain, fever, and
fatigue. After 3 months of treatment, most
nurses (75%) reported that a small minority
(B 20%) of patients with FLS had to change
their activities of daily living to continue taking
peginterferon beta-1a. In addition, most nurses
(82%) reported that a small minority (B 20%) of
patients with FLS experienced a negative impact
on their quality of life after 3 months of
treatment.

On average, nurses reported that 17% of
patients experienced moderate or severe FLS
with peginterferon beta-1a. The majority of
nurses (77%) reported that patients who expe-
rienced severe FLS discontinued either 1–3
months or [3–6 months after onset of these
symptoms (Fig. 2). Moderate-to-severe FLS were
usually characterized by muscle/joint pain,
fever/chills, and headaches.

Approximately one-third (34%) of respon-
dents reported a difference in the severity of FLS

Fig. 2 Average treatment duration prior to discontinuation in patients with severe ISRs or FLS. Data from survey round 2
(n = 188). FLS flu-like symptoms, ISR injection site reaction
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between patients treated with peginterferon
beta-1a and those treated with other non-pe-
gylated interferons. Of the nurses who reported
such a difference, 38% said that they managed
patients treated with peginterferon beta-1a dif-
ferently. These differences included (1) paying

more attention to patients by increasing the
number of follow-ups and using stricter patient
monitoring, (2) explaining side effects to
patients and looking into preventive measures,
(3) trying different FLS management tech-
niques, (4) tailoring treatment for each patient,

Fig. 3 Percentage of nurses who listed each strategy as
their first-, second-, or third-choice strategy for each ISR
symptom, among (a) pharmacological and (b) non-phar-
macological strategies. The numbers next to each bar
indicate the percentage of nurses who selected each strategy

as a first-choice or second-/third-choice strategy. ISR
injection site reaction, NSAID nonsteroidal anti-inflam-
matory drug
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and (5) working to manage the severity of the
symptoms (e.g. with pharmacological/symp-
tomatic and non-pharmacological strategies).

The effectiveness of FLS management strate-
gies was most commonly assessed every 6
months. Nurses’ preferred pharmacological
strategy for FLS was acetaminophen/paraceta-
mol, followed by NSAIDs (Fig. 4). The preferred
non-pharmacological strategy reported for FLS
was hydration/nutrition, followed by rest,
altered injection timing, and titration (i.e.
increasing the dose over time, as indicated in
the peginterferon beta-1a prescribing informa-
tion [12]) (Fig. 4).

Nurse Education/Training

Of the nurses surveyed, 45% reported that they
had been offered education/training specifically
related to peginterferon beta-1a therapy. Of
those nurses who were offered education/train-
ing, 83% followed up to receive the training,
which was most commonly in house from
health care professional staff (44%) or com-
pany-sponsored (43%). Of those nurses who
were not offered education/training, 42% indi-
cated that they would like to receive company-
sponsored training, 36% would like to receive

in-house training from health care professional
staff, 21% would like to receive non-company-
sponsored training, and 2% would like to
receive another type of training. Most (78%) of
the nurses who would like to receive company-
sponsored training would prefer in-person
training, whereas more than half (56%) of the
nurses who would like to receive non-company-
sponsored training would prefer training via a
website.

Approximately one-third of nurses (34%)
reported a confidence level of B 6 (on a scale
from 1 to 10, where 1 = ‘‘not confident’’ and
10 = ‘‘very confident’’) in their ability to man-
age ISRs and FLS associated with peginterferon
beta-1a. Most nurses (77%) agreed that more
education/training would increase their confi-
dence in managing ISRs and FLS; 67% indicated
that receiving feedback from or sharing best
practices with other health care providers would
increase their confidence. Slightly fewer than
half of nurses (44%) would like to receive
updates on best practices for managing patients
treated with peginterferon beta-1a when rele-
vant updates are available.

Fig. 4 Percentage of nurses who listed each strategy as
their first-, second-, or third-choice strategy for FLS. The
numbers next to each bar indicate the total percentage of
nurses who selected each strategy as a first-choice or

second-/third-choice strategy. FLS flu-like symptoms,
NSAID nonsteroidal anti-inflammatory drug
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Patient Education/Training

Most nurses reported that injection training
(79%), FLS management (77%), and ISR symp-
tom management (74%) were offered to
patients in the first year of treatment. The
majority of nurses (76%) said that they offered
the same instruction on management of ISRs
and FLS for both treatment-naive patients and
those who switched to peginterferon beta-1a
from another injectable therapy. Of the 24% of
nurses who did instruct treatment-naive and
switched patients differently, just over half
reported investing more time in going over
treatments and procedures with treatment-
naive patients.

DISCUSSION

The results of this Delphi survey provide valu-
able information for MS nurses and clinicians to
help improve the treatment and management
of peginterferon beta-1a-associated ISRs and
FLS. For example, while most nurses reported
that follow-up occurred 6 months after initiat-
ing treatment, discontinuation due to severe
ISRs or FLS most often occurred within the first
6 months, suggesting that those first 6 months
are critical for treatment adherence and indi-
cating the need for more frequent follow-up
visits during this period. In light of these find-
ings, further research should investigate the
association between the frequency of follow-up
visits and peginterferon beta-1a discontinuation.

Survey results also provided insight into dif-
ferences in FLS among interferons. Approxi-
mately one-third of nurses reported differences
in the severity of FLS in patients treated with
peginterferon beta-1a compared with patients
treated with non-pegylated interferon. Of those
nurses who reported such a difference, 38%
managed patients treated with peginterferon
beta-1a differently. It was previously reported
that the median FLS duration post injection was
3.2 h longer with peginterferon beta-1a than
with non-pegylated interferon beta (17.0 vs.
13.8 h; p\0.001) [13]. However, patients
receiving peginterferon beta-1a actually experi-
enced fewer total hours of FLS than those on

non-pegylated interferon beta on account of the
lower injection frequency of peginterferon beta-
1a [13]. It is not known how this might affect
the perceived severity of FLS associated with
peginterferon beta-1a.

Survey results on mitigation strategies to
minimize discontinuation were largely consis-
tent with prior studies. Per nurses’ reports,
approximately 20% of patients treated with
peginterferon beta-1a permanently discontin-
ued treatment, and FLS were most commonly
reported as the main reason for discontinuation
across all patients. NSAIDs and rotation of the
injection site were the preferred strategies to
manage most ISR symptoms, whereas
acetaminophen/paracetamol and hydration/
nutrition were preferred to manage FLS. The use
of rotation of the injection site for ISRs and
acetaminophen to treat FLS is in line with pre-
vious Delphi studies of mitigation strategies for
patients treated with peginterferon beta-1a
[10, 11]. However, reports of discontinuation
due to FLS in the current study indicate that
improved management strategies are needed.
Real-world data from the German PSP study
indicated that individualized patient coaching
was an effective strategy to reduce rates of dis-
continuation due to both FLS and ISRs [9]. In
the ALLOW study, wide interquartile ranges
were reported for the onset (7.2–15.8 h) and
duration (12–22 h) of FLS [13], suggesting that
the onset and duration of FLS in each individual
patient should be taken into consideration
when determining injection timing so that FLS
are more likely to occur during sleep. Individ-
ualized treatment approaches to injection tim-
ing, which was selected as a preferred treatment
strategy by nurses in this study, may also help to
mitigate FLS.

Whereas FLS were cited as the primary reason
for discontinuation in the first round of the
survey, lack of efficacy was chosen as the pri-
mary reason for discontinuation in the second
round. This difference may be related to the
different scope of the questions in each survey.
For example, in the first survey round, the dis-
continuation question referred to all patients
treated with peginterferon beta-1a, whereas in
the second round, there were two versions of
the question, one asking about treatment-naive
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patients and the other about those who swit-
ched from an injectable DMT. A second but less
likely explanation for this difference is that in
the time between the two surveys, lack of effi-
cacy may have supplanted FLS as the most
common reason for discontinuation of pegin-
terferon beta-1a on the basis of one or more of
the following factors: better patient/nurse edu-
cation, better treatment of AEs, and/or
patients’/nurses’ feeling that more efficacious
treatments should be used. However, given that
there were only 4 months between the surveys,
such factors are unlikely to account for the dif-
ferent survey results. Regardless, FLS remain a
significant reason for treatment discontinua-
tion, and there is an unmet need for more
effective mitigation and management of FLS in
order to improve the patient experience.

This study is limited by the use of survey
data, which are dependent on the participants’
recollection. In addition, not all of the nurses
who participated in the first round of the survey
participated in the second round, which may
have biased the results. Finally, the time
between the two surveys may have affected how
nurses responded to the survey questions.

CONCLUSIONS

The results of this modified Delphi analysis
indicate a continuing need for training of both
nurses and patients. Most nurses surveyed
thought that more education and training
would increase their confidence. In particular,
nurses reported that they would like to receive
in-person, company-sponsored training and
would also benefit from receiving feedback from
or sharing best practices with other health care
providers. Survey results also identified a
potential need to instruct treatment-naive
patients differently from those who were swit-
ched from another injectable. These results
support the development of additional training
and education for nurses to improve their con-
fidence in managing ISRs and FLS and their
ability to provide individualized management
strategies for patients. While there are many
challenges associated with managing ISRs and
FLS in patients treated with peginterferon beta-

1a, the results of this Delphi analysis indicate
that with individualized and targeted training,
education, and mitigation strategies, there is
potential to improve patients’ experience with
peginterferon beta-1a.
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