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ABSTRACT
Purpose: The objective of this pilot study was to explore the feasibility of conducting a drug utiliza-
tion study of lipegfilgrastim in Europe using medical records and to examine the pattern of lipegfil-
grastim on-label and off-label use.
Methods: Data on lipegfilgrastim use between September 2014 and April 2017 were abstracted from
medical records by two independent medical abstractors. Lipegfilgrastim indication was categorized
either as on-label or as one of four types of off-label (I–IV) according to pre-defined criteria. An inter-
rater reliability analysis was conducted to measure the degree of abstractor agreement for on-label
and off-label use.
Results: Information from 46 medical records was abstracted. Lipegfilgrastim use during the first
chemotherapy treatment cycle was mostly indicated for prevention of neutropenia (82.6% of patients).
On-label use was documented in 42 patients (91.3%), while off-label use was documented in two
patients (4.3%); all events of off-label use were attributed to use with non-cytotoxic drugs. The remain-
ing two patients (4.3%) had missing data. Overall agreement between the abstractors was high
(91.6%). For three types (Types I–III) of off-label use, the kappa values suggested a perfect agreement
(j¼ 1). For Type IV off-label use (use in patients treated with non-cytotoxic drugs), j¼ 0, suggesting a
poor agreement.
Conclusions: While recruitment was challenging, the results of this pilot study confirm the feasibility
and availability of medical records and the use of pharmacists as abstractors to assess on- and off-
label use of lipegfilgrastim. Lipegfilgrastim was mainly prescribed according to the approved
indications.

KEY POINTS

� Findings from this pilot study confirm the feasibility and availability of medical records and the use
of pharmacists as abstractors to assess on-label and off-label use of lipegfilgrastim in routine clinical
practice.

� Lipegfilgrastim was mainly prescribed according to the approved indications, and the proportion of
off-label use was low.

� The high inter-rater agreement between the two abstractors suggests that one abstractor is suffi-
cient for conducting chart abstraction of on- and off-label use.

� Additional data abstraction sources other than pharmacists will need to be identified to improve
response rate and center recruitment.

� Findings from this pilot study are important for the successful planning and execution of subse-
quent drug utilization studies.
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Introduction

Chemotherapy-induced neutropenia (CIN) is a common and
serious complication of cancer myelosuppressive chemother-
apy treatment1,2. Life-threatening CIN complications, such as
febrile neutropenia and infections, may limit the use of

optimal chemotherapy dosing or treatment schedules. Yet,
over the years, several granulocyte-colony stimulating factors
(G-CSFs) have been introduced and used for reducing the
duration and severity of neutropenia, as well as the inci-
dence of febrile neutropenia (FN)3–6. In Europe, several
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G-CSFs were approved, including filgrastim and pegfilgras-
tim4,6. In 2013, lipegfilgrastim1, a glycopegylated long-acting
G-CSF, was approved for reduction in the duration of neutro-
penia and the incidence of FN in adult patients treated with
cytotoxic chemotherapy for malignancy (with the exception
of chronic myeloid leukemia and myelodysplastic syn-
dromes [MDS])7,8.

While lipegfilgrastim and pegfilgrastim, both long-acting
G-CSFs, are used in the management of CIN in cancer
patients, filgrastim, a short-acting G-CSF, is approved for add-
itional indications. These indications include reduction in the
duration of neutropenia in patients undergoing myeloabla-
tive therapy followed by bone marrow transplantation;
mobilization of peripheral blood progenitor cells; treatment
of children or adult patients with severe congenital, cyclic, or
idiopathic neutropenia; and treatment of persistent neutro-
penia in patients with advanced human immunodeficiency
virus (HIV) infection8–10. Since all G-CSFs have a common
mechanism of action11–14, there is the potential for off-label
use of lipegfilgrastim for indications approved for other G-
CSFs (e.g. filgrastim).

In the context of the regulatory approval for market
authorization of lipegfilgrastim in the European Union (EU),
the European Medicines Agency (EMA) requested a drug util-
ization study (DUS) as part of the pharmacovigilance plan to
characterize the extent of off-label use of lipegfilgrastim15.
To address the challenges of implementing a study of off-
label use in multiple countries with diverse healthcare sys-
tems and clinical practices, a pilot study was designed. The
objective of this pilot study was to explore the feasibility of
conducting a DUS of lipegfilgrastim using medical record
review. In addition, this study examined the use of lipegfil-
grastim in the EU after product approval and estimated the
rate of off-label use. This investigation offered the opportun-
ity to assess access to medical records by pharmacists, data
availability in various centers in the EU, and reliability of the
data abstractor and the questionnaire as instruments for
ascertaining off-label use.

Methods

This pilot study of retrospective data abstraction from patient
medical records was conducted from December 2016
through April 2017 in European countries. A list of medical
centers in which lipegfilgrastim might have been prescribed
or administered was identified. Pharmacists in these medical
centers, hospitals, and outpatient clinical settings were con-
tacted and invited to take a survey to assess their interest in
participating in the study and the medical center’s eligibility
(i.e. availability of the required patient information and
accessibility to medical records). Several recruitment strat-
egies were used in surveying the pharmacists, including ini-
tially a passive outreach via email and later a more active
outreach via both email and telephone reminders to non-res-
ponders. Responding pharmacists who were interested and
whose medical centers were confirmed eligible were sent an
additional site recruitment questionnaire (SRQ) to re-confirm
access to medical records and availability of two

independent pharmacist abstractors to review the patients’
records. The study was conducted in medical centers accord-
ing to regulatory requirements and local independent ethics
committees in participating countries. Ethics committee
approval was required and obtained in all participating coun-
tries, including Germany, Belgium and Croatia, and Hospital
Board of Director approval was obtained in the Netherlands.
A waiver for informed consent was obtained in all participat-
ing countries.

Medical records of patients administered lipegfilgrastim
from September 2014 to April 2017 were identified. Fifty
patients’ records (�10% of the targeted investigation sam-
ple) were planned to be abstracted16. Information on demo-
graphic characteristics, previous use of G-CSF, type of cancer,
cancer treatment (e.g. cytotoxic or non-cytotoxic), indication
for lipegfilgrastim use, and lipegfilgrastim dose, frequency
and route of administration were captured in a questionnaire
designed as an electronic case report form (CRF). Data were
abstracted by two independent medical pharmacists in each
medical center. Pharmacists were selected as the abstractors
since they had access to the patient’s medical records and,
thus, were well-positioned to identify off-label use. Wherever
a discrepancy was identified between the two data abstrac-
tors that was related to whether the indication met the crite-
ria for on-label or off-label use, an independent
hematologist/oncologist adjudicator reviewed the abstrac-
tors’ responses and provided a final decision. Data were ano-
nymized and captured in a secure study database using
electronic data capture (EDC).

Utilization of lipegfilgrastim was examined for each treat-
ment cycle. Lipegfilgrastim indication was categorized by
each of the medical abstractors as either on-label or off-label
use. The on-label indication was determined based on the
approved indication, as specified in the Summary of Product
Characteristics (SmPC) of lipegfilgrastim, for reduction in the
duration of neutropenia and the incidence of febrile neutro-
penia in adult patients treated with cytotoxic chemotherapy
for malignancy, with the exception of chronic myeloid leuke-
mia and MDS8. Off-label use was determined and categorized
according to the following four types: (1) use in children
� 17 years old (Type I); (2) use in patients with chronic mye-
loid leukemia and MDS (Type II); (3) use in non-cancer
patients, e.g. healthy blood donors (for harvesting of periph-
eral blood), or patients with HIV, congenital, cyclic, or idio-
pathic neutropenia (Type III); and (4) use in cancer patients
treated with non-cytotoxic drugs (Type IV). In cases of miss-
ing information to determine on- or off-label use, the record
was noted as missing.

The primary analysis of on- and off-label use was carried
out for the first chemotherapy treatment cycle documented
in the medical records. The inter-rater agreement for each of
the four types of off-label use was also measured for the first
chemotherapy treatment cycle for a sub-set of patients who
had complete medical records. To assess this agreement
between abstractors reviewing the same medical record, the
percentage agreement was calculated for all assessable med-
ical records and specifically for the four types of off-label
use. In addition, Cohen’s kappa (j) statistic was calculated17,
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where j¼ 1 indicates perfect agreement and j¼ 0 suggests
that there is no more agreement among the abstractors than
would be expected by chance17–19. A j-value of 0.80 was
considered the minimum acceptable inter-rater agreement18.
All analyses were performed using SAS version 9.4.

Results

A total of 200 potential medical centers in 10 countries
(Austria, Belgium, Croatia, Finland, Germany, Hungary,
Ireland, Luxemburg, the Netherlands, and Poland) were con-
tacted for initial outreach and asked to complete a survey.
Of these 200 medical centers, only 36 centers responded to
the initial questionnaire (18% response rate); 14 were not
interested in participating, and 22 (61% of responding cen-
ters) in seven countries were interested in participating in
the study (Figure 1). Among the 22 interested centers, two
centers in Belgium and one center in the Netherlands did
not qualify for the study (due to no/limited access to patient
data or no lipegfilgrastim being prescribed), so 19 centers
qualified and were sent the SRQ.

Of these 19 centers receiving the SRQ, pharmacists in
seven centers re-confirmed their interest and their centers
were qualified to participate in the study. However, two of
these seven centers either were unresponsive or lacked the
resources to support the study within the requested time-
frame. Thus, finally, five centers in Belgium, Croatia,
Germany, and the Netherlands were activated for the study.

Demographic and baseline characteristics

In these five centers in four countries, a total of 54 medical
records were screened. After excluding eight medical records
(14.8%) due to patient participation in clinical studies, 46
medical records were included. Overall, the abstractors
reviewed 111 distinct chemotherapy cycles where lipegfil-
grastim was administered. Of these, 109 were classified as
on-label use and two as off-label Type IV use (i.e. use in can-
cer patients treated with non-cytotoxic drugs).
Lipegfilgrastim was not used for any of the following condi-
tions that had been categorized as off-label: harvesting of
peripheral blood progenitor cells; treatment of patients
undergoing myeloablative therapy followed by bone marrow
transplantation; treatment of patients with chronic myeloid
leukemia and/or MDS; treatment of patients with severe con-
genital, cyclic, or idiopathic neutropenia; and treatment of
persistent neutropenia in patients with advanced
HIV infection.

Demographic and baseline characteristics of the study
population in the pilot study are shown in Table 1. The on-
label use group contained the majority of patient medical
records (n¼ 42, 91.3%). The mean age in the on-label use
group was 55 years (standard deviation [SD] ¼ ±12.4), with
ages ranging from 27–75 years. Most of the patients in this
group were female (n¼ 36, 85.7%). The off-label use group
only contained two patients (4.3% of the total records) and
they were female and aged 32 and 64 years from the

Netherlands. Two additional patient records (4.3%), both
from the Netherlands, were missing age information and,
thus, could not be categorized.

Most of the medical records were derived from Germany,
followed by the Netherlands, Belgium, and Croatia (63.0%,
21.7%, 13.0%, and 2.2%, respectively). The two off-label and
two missing medical records were from the Netherlands.
Overall, breast cancer was the most common (73.9%) type of
cancer. Other cancers included Hodgkin and non-Hodgkin
lymphoma (13.0%), lung (4.3%), gynecological (except breast)
(4.3%), and other (4.3%). The mean number of lipegfilgrastim
treatment cycles per patient was 2.5 (SD ¼ ±1.88) in the on-
label use group and 1.0 in both the off-label use and missing
groups.

Further assessment was performed of lipegfilgrastim use
for the first chemotherapy treatment cycle. Fifty percent of
the patients were not previously treated with G-CSFs, 43.5%
of patients did not have this information available, and only
three patients (6.5%) had used other G-CSFs prior to the first
treatment cycle of lipegfilgrastim. All patients received lipeg-
filgrastim subcutaneously via pre-filled syringes with doses of
6mg according to the dosage in the SmPC. The most com-
mon frequency of administration was once within 24 hours
after chemotherapy (84.8%). During the first treatment cycle,
lipegfilgrastim was most often indicated for neutropenia
(82.6% of patients), and specifically for prevention of neutro-
penia (97.4% of the neutropenia indications). Lipegfilgrastim
was seldom indicated for prevention of febrile neutropenia
(2.2% of patients).

The most common physician specialty prescribing lipegfil-
grastim was oncology (82.6%), followed by internal medicine
(41.3%), and hematology (32.6%). Other physician specialties
included other (10.9%), and pediatrics (2.2%). The settings in
which the lipegfilgrastim was administered were outpatient
clinics (89.1%) and/or inpatient clinics (67.4%).

Ini�al Survey 
Ques�onnaire

Site 
Recruitment 
Ques�onnaire 
(SRQ)

Contacted centers 
n=200

10 countries

Responding centers 
n=36 of 200 (18%)

Qualified centers 
n=19 of 22 (86%)

Ac�vated centers 
n=5 of 19 (26%)

4 countries

Not interested centers 
n=14 of 36 (39%)

Non-responding centers  
n=164 of 200 (82%)

Not interested or qualified 
centers  

n=14 of 19 (74%) 

Interested centers 
n=22 of 36 (61%)

Non-qualified centers  
n=3 of 22 (14%)

Figure 1. Flow chart of site recruitment for the pilot study.
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Table 1. Demographic and baseline characteristics of patients administered lipegfilgrastim between September 2014 to April 2017.
Characteristics On-label Off-label Missinga Total

(n¼ 42) (n¼ 2) (n¼ 2) (n¼ 46)

Total patients, n (%) 42 (91.3) 2 (4.3) 2 (4.3) 46 (100)
Ageb, years
Mean (SD) 55 (12.4) 48 (22.6) N/A 55 (12.7)
Median 54 48 54
IQR: Q1, Q3 47, 64 32, 64 47, 64
Min, max 27, 75 32, 64 27, 75

Age group, n (%)
< 18 years 0 0 0 0
� 18 years to < 55 years 22 (52.4) 1 (50.0) 0 23 (50.0)
�55 years 20 (47.6) 1 (50.0) 0 21 (45.7)
Missing 0 0 2 (100) 2 (4.3)

Sex, n (%)
Female 36 (85.7) 2 (100) 2 (100) 40 (87.0)
Male 6 (14.3) 0 0 6 (13.0)

Country, n (%)
Germany 29 (69.0) 0 0 29 (63.0)
Netherlands 6 (14.3) 2 (100) 2 (100) 10 (21.7)
Belgium 6 (14.3) 0 0 6 (13.0)
Croatia 1 (2.4) 0 0 1 (2.2)

Cancer type, n (%)
Breast 31 (73.8) 2 (100) 1 (50.0) 34 (73.9)
Hodgkin & non-Hodgkin lymphoma 6 (14.3) 0 0 6 (13.0)
Lung 1 (2.4) 0 1 (50.0) 2 (4.3)
Gynecological (except breast) 2 (4.8) 0 0 2 (4.3)
Other 2 (4.8) 0 0 2 (4.3)

Number of lipegfilgrastim treatment cycles per patient
Mean (SD) 2.5 (1.88) 1.0 (0.00) 1.0 (0.00) 2.4 (1.84)
Median 2 1 1 1.5
IQR: Q1, Q3 1, 4 1, 1 1, 1 1, 4
Min, max 1, 10 1, 1 1, 1 1, 10

Use of other G-CSFs prior to lipegfilgrastim first treatment cycle, n (%)
No 19 (45.2) 2 (100) 2 (100) 23 (50.0)
Yes 3 (7.1) 0 0 3 (6.5)
Unknown 20 (47.6) 0 0 20 (43.5)

Number of lipegfilgrastim prefilled syringes used for the first treatment cycle
Mean (SD) 1.0 (0.00) 1.0 (0.00) 1.0 (0.00) 1.0 (0.00)
Median 1 1 1 1
IQR: Q1, Q3 1, 1 1, 10 1 ,1 1, 1
Min, max 1, 1 1, 1 1, 1 1, 1

Dose timing of lipegfilgrastim for the first treatment cycle
Within 24 hours after chemotherapy 35 (83.3) 2 (100) 2 (100) 39 (84.8)
More than 24 hours after chemotherapy 7 (16.7) 0 0 7 (15.2)

Indication for the first treatment cyclec, n (%)
Neutropenia 36 (85.7) 2 (100) 0 38 (82.6)

Prevention 36 (100) 1 (50.0) 0 37 (97.4)
Treatment 0 0 0 0
Unknown 0 1 (50.0) 0 1 (2.6)

Febrile neutropenia 1 (2.4) 0 0 1 (2.2)
Prevention 1 (100) 0 0 1 (100)
Treatment 0 0 0 0

Other 3 (7.1) 0 0 3 (6.5)
Unknown 5 (11.9) 0 0 5 (10.9)

Prescribing physician specialtyc, n (%)
Oncology 36 (85.7) 2 (100) 0 38 (82.6)
Internal medicine 19 (45.2) 0 0 19 (41.3)
Hematology 15 (35.7) 0 0 15 (32.6)
Pediatrics 1 (2.4) 0 0 1 (2.2)
Other 5 (11.9) 0 0 5 (10.9)

Prescribing physician clinical settingc, n (%)
Inpatient clinic 30 (71.4) 1 (50.0) 0 31 (67.4)
Outpatient clinic 40 (95.2) 1 (50.0) 0 41 (89.1)

aMissing information for categorization of on- or off-label due to missing age.
bMissing age information for two patients.
cMultiple choices were possible, so categories are not mutually exclusive. Sub-sections under Neutropenia and under Febrile neutropenia use denominators
of the total within these two categories.
Note: Percentages may not sum up to 100% due to rounding.
Abbreviations: G-CSF, granulocyte-colony stimulating factor; min, minimum; max, maximum; SD, standard deviation; IQR, interquartile range; Q, quartile;
N/A, not applicable.

JOURNAL OF DRUG ASSESSMENT 73



Inter-rater agreement

Of the 46 medical records reviewed, 10 patient records could
not be assessed for inter-rater agreement and were excluded
from this analysis: nine of these records had inconsistencies
between the abstractors in the count of treatment cycles,
and one record was reviewed by only one abstractor. Thus, a
total of 36 patient medical records with non-missing data for
the first lipegfilgrastim cycle were used for evaluating the
inter-rater agreement between the two abstractors regarding
the indication of lipegfilgrastim use (i.e. on-label or four
types of off-label use).

The abstractors disagreed in three cases where the first
abstractor classified lipegfilgrastim use as off-label Type IV
(i.e. use in cancer patients treated with non-cytotoxic drugs),
but the second abstractor classified them as on-label
(Table 2). Two cases were resolved as Type IV off-label use.
However, one case was not considered off-label use per the
adjudicator’s decision and was classified as on-label.

Based on these three cases of disagreement, the overall
inter-rater agreement for all 36 assessable medical records
was 91.6%. Inter-rater agreement for the four types of off-
label use (n¼ 144 assessments) was 97.9%. Thus, for Type I,
II, and III off-label use, the abstractors were in perfect agree-
ment (j¼ 1) in classifying use. However, for Type IV off-label
use, the agreement between the abstractors was the same
as expected by chance (j¼ 0).

Discussion

Based on the study results, the data collection and screening
tools (initial survey questionnaire, and SRQ) used in this
study were found to be useful and informative about the
availability of the relevant medical data and the use of two

independent abstractors within a center. Overall, lipegfilgras-
tim was prescribed according to the indications in the SmPC.
It was prescribed to adult patients treated with cytotoxic
chemotherapy for malignancy, the majority of whom had
breast cancer. In most first treatment cycles, lipegfilgrastim
was indicated for the prevention of neutropenia. During this
cycle, lipegfilgrastim was administered according to the indi-
cated age, dose, and route of administration; in a small pro-
portion of records (15.2%), drug administration was not
consistent with the dosing instructions of the SmPC. On-label
use was documented in the majority of records and Type IV
off-label use (use in patients treated with non-cytotoxic
drugs) was estimated at 4.3% (two patients from a single
center in the Netherlands). The high overall agreement
between the abstractors suggests that the CRF was robust
and reliable for collecting the necessary data on lipegfilgras-
tim use.

To the best of our knowledge, there is no evidence in the
literature regarding off-label use of lipegfilgrastim. Compared
to the rates of off-label use reported for other medicinal
products (e.g. 20% for outpatient prescriptions and 30–64%
for biologic chemotherapeutic agents), the rate of off-label
use with lipegfilgrastim was relatively low20–22. Other than
the limited sample size in this study, there could be other
reasons for the low off-label use rate of lipegfilgrastim. First,
according to the Nordic MDS Group’s guidelines for the diag-
nosis and treatment of MDS, long-acting G-CSFs have not
been studied in MDS and thus cannot be recommended23.
Second, potential off-label use (e.g. for peripheral stem cell
mobilization or HIV, and for use in pediatric patients) may be
less likely with lipegfilgrastim, since practitioners have a
long-standing experience with filgrastim which is approved
for these indications. Third, it is reasonable that the use pat-
tern of lipegfilgrastim would follow that of pegfilgrastim
(another long-acting G-CSF) in current practice, since lipegfil-
grastim is a close analog of pegfilgrastim. Fourth, off-label
use of long-acting G-CSF formulations is expected to be low,
due to their long duration of action (10 days) and the incon-
venience of using them for pediatric use because of their
presentation as a fixed dose of 6mg/0.6mL in a pre-
filled syringe.

A major strength of this study design is the retrospective
evaluation of data captured in the medical records. Even
though information is only available to the extent that it is
recorded by the physicians, medical records are considered
the gold standard in many patient safety studies due to the
availability of clinical details and their completeness24.
Furthermore, this study design reduces the potential of
under-reporting off-label use and, thus, decreases misclassifi-
cation bias by having the medical record abstraction per-
formed by two independent abstractors, specifically
pharmacists. Pharmacists rather than prescribers were
selected as the investigators, since they potentially have
access to medical records, and because they could reduce
the bias that might be introduced when the prescriber
reports data for potential off-label use.

Although there was a perfect agreement between the
abstractors for on-label use and Types I–III of off-label use,

Table 2. Abstractor assessments for on-label and off-label use during first
treatment cycle for the 36 assessable medical records.
Type of use Abstractor 2

Abstractor 1 On-label use, n Off-label use, n Total, n

Type I
On-label use 36 0 36
Off-label use 0 0 0
Total 36 0 36

Type II
On-label use 36 0 36
Off-label use 0 0 0
Total 36 0 36

Type III
On-label use 36 0 36
Off-label use 0 0 0
Total 36 0 36

Type IV
On-label use 33 0 33
Off-label use 3 0 3
Total 36 0 36

Grand total 144 0 144

Type I¼Use in children �17 years old.
Type II¼Use in patients with chronic myeloid leukemia and myelodysplas-
tic syndromes.
Type III¼Use in non-cancer patients (e.g. healthy blood donors or patients
with human immunodeficiency virus (HIV), congenital, cyclic, or idiopathic
neutropenia).
Type IV¼Use in cancer patients treated with non-cytotoxic drugs.
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the results of the inter-rater agreement analysis should be
interpreted with caution. The underlying assumptions for the
j statistic calculation were not fully met. Specifically, it was
not feasible to ensure that the same two abstractors would
be used to abstract all the records. In addition, the poor
inter-rater agreement for Type IV off-label use suggests that
the fairly small sample size used for the inter-rater agree-
ment estimation could make the j estimation and interpret-
ation unreliable. Nonetheless, the relatively small proportion
of disagreement between the abstractors with regard to
ascertaining off-label use indicates the robustness of the CRF
and could justify using a single independent abstractor. This
route could be enhanced by requiring more rigorous
abstractor training with an emphasis on drug class or by uti-
lizing an automated classification process through the EDC
system design that would minimize variations in the selec-
tion of drug therapy class categories (cytotoxic vs
non-cytotoxic).

The low response rate and participation of medical cen-
ters in the study are noteworthy, even though the study was
intended as a pilot and the recruitment goal for the pilot
was met. Observational post-authorization safety studies
involving primary data collection may suffer from insufficient
recruitment and participation25,26. In order to increase partici-
pation, several recruitment strategies were used, including
passive outreach (e.g. email) followed by active follow-up
(e.g. phone call to non-responders). The active outreach was
found to improve the response rate. Yet, the majority of
pharmacists contacted in the centers were unresponsive. Of
the 200 potential centers in 10 countries targeted for partici-
pation, only 36 centers responded, resulting in a low
response rate of 18%. Among the responding centers that
did not participate, the main reason for non-participation
was a lack of interest in the study. Since the abstraction of
patient records depends on the willingness of abstractors at
the medical centers to participate in the study, the potential
for selection bias due to a self-selected group of participants
should be taken into account. Despite the small sample size
and challenges in recruitment, diversity in the sample was
achieved as lipegfilgrastim utilization was captured in five
medical centers representing both outpatient and inpatient
clinical settings within four countries in the EU.

This pilot study is the first to offer insight on lipegfilgras-
tim use in the real world and to assess potential off-label
use. Although the study was small and was undertaken in
only a few centers, the results have highlighted the general
compliance of prescribers with the approved indications of
lipegfilgrastim. The study has illustrated the reliability of
pharmacists as data abstractors (evidenced by the high inter-
rater agreement), and the complexities of recruitment.
Importantly, it has also revealed a wide range of aspects that
will need to be addressed in designing a full-scale study of
off-label use in the future. In particular, this study has shown
that considerations will need to be made to use a single
questionnaire for recruitment, to simplify data abstraction
using one abstractor, and to extend recruitment and
approach various types of HCPs and medical record adminis-
trators. While chemotherapy schedules were not collected in

this pilot study, this information could be further explored in
future research.

Thus, several changes have been implemented in the
design of the subsequent main DUS. The recruitment process
will be enhanced by using a single questionnaire for recruit-
ment (SRQ) to reduce the burden for potential investigators
of completing two questionnaires. In addition, data collection
will be simplified by: (1) using a single abstractor at each
medical center, based on the high agreement of data
abstraction, to increase participation; (2) using any medical
staff as abstractors, not just pharmacists, to facilitate data
abstraction and recruitment; and (3) assessing off-label use
of the most recent lipegfilgrastim administration to decrease
the possibility of unidentified treatment cycles. Furthermore,
extensive outreach to professional groups and training of
abstractors in participating centers will be conducted to
increase awareness of the study and to facilitate the conduct
of the study. It is noteworthy that the study CRF was found
to be a robust and reliable data collection tool and does not
require further modification.

Conclusions

Despite the low response rate, this pilot study confirmed the
feasibility of conducting a DUS of lipegfilgrastim to evaluate
on-label and off-label use utilizing retrospective medical
record review. Based on this limited pilot study, lipegfilgras-
tim is used according to its labeled indications, and the off-
label use rate is low. The high inter-rater agreement suggests
that one abstractor is sufficient for conducting chart abstrac-
tion of off-label use. Moreover, pharmacists were found to
be a reliable source for medical data abstraction to capture
on- and off-label use. Yet, additional data abstraction sources
other than pharmacists will be identified to improve
response rate and center recruitment. Findings from this
pilot study are important for the successful planning and
execution of the subsequent DUS.

Note
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