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Abstract

Background Current guidelines recommend prophylaxis
with granulocyte colony-stimulating factors (G-CSFs) for
patients with cancer who are at greater risk of febrile
neutropenia (FN) while receiving chemotherapy. G-CSF
biosimilars are available and represent a savings opportu-
nity; however, their uptake has thus far been low.
Objective Our objective was to evaluate prescribing pat-
terns for G-CSFs in the prevention of chemotherapy-related
FN and to evaluate the impact of regional guidance on
G-CSF prescription.

Methods We conducted an observational drug-utilization
study in the Lazio region of Italy using the Electronic
Therapeutic Plan Registry, which collects information on
G-CSF prescriptions reimbursed by the regional health
service. This registry includes information on demo-
graphics, tumour, indication for G-CSF use and previous
G-CSF exposure. All therapeutic plans (TPs) registered
from 1 July 2015 to 30 June 2016 were selected. A phar-
maceutical policy intervention was implemented in
November 2015. We evaluated temporal trends regarding
G-CSF substances and compared the frequency of TPs for
each G-CSF substance during the pre- and post-interven-
tion periods.
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Results A total of 7082 TPs were eligible for the analysis,
corresponding to 6592 patients. The frequency of TPs pre-
scribed after the intervention indicated a significant increase
in the use of a filgrastim biosimilar (% difference: 14.4;
p < 0.001) and significant decreases in the use of lenograstim
(% difference: —6.0; p < 0.001) and pegfilgrastim (% differ-
ence: —7.8; p < 0.001). The temporal trends analysis showed
an increase in TPs using a filgrastim biosimilar (from 34.4%
in July 2015 to 49.8% in June 2016; p < 0.0001) and a
decrease in TPs using lenograstim and pegfilgrastim.
Conclusions This study shows it is possible to change attitudes
towards the prescription of less expensive G-CSFs in the FN
setting when the prescriber’s decision-making processes are
supported by evidence that includes both regulatory and clinical
information and the analysis of clinical practice data.

Key Points

This study investigated the prescribing patterns for
granulocyte colony-stimulating factors (G-CSFs) in a
large real-world population included in a registry
that was set up for clinical research purposes and
included information on the indication for use
(prevention of chemotherapy-related febrile
neutropenia [FN]) and the clinical settings (naive and
experienced).

Temporal trends showed a significant increase in the
use of filgrastim biosimilars over time, rising to 50%
in June 2016.

The economic impact of guidance is estimated to
save €500,000 per year, corresponding to almost 5%
of the total yearly expenditure on G-CSFs in the
Lazio region of Italy.
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1 Introduction

In patients with cancer undergoing myelosuppressive
chemotherapy, which impairs the production of neutrophil
granulocytes, febrile neutropenia (FN) is a potentially life-
threatening complication with an estimated incidence of
10-50% of treated patients [1, 2]. FN often requires hos-
pitalization and may result in reductions in chemotherapy
doses and delays in chemotherapy regimens or surgery. FN
also impairs antineoplastic treatment outcomes and is
associated with an increased risk of serious infections and
increased morbidity, mortality, and healthcare costs [3-5].
The mortality risk associated with FN is estimated at 5%
for solid cancers and 11% for haematological cancers [6].

Current national and international guidelines recom-
mend the prophylactic administration of recombinant
human granulocyte colony-stimulating factors (G-CSFs) in
patients with cancer receiving chemotherapy who have a
>20% risk of FN [2, 7-9]. Moreover, patients with cancer
and additional risk factors such as comorbidities or
advanced age are eligible for G-CSF prophylaxis even if
their risk of FN is <20%.

G-CSFs are biological growth factors that promote the
proliferation, differentiation and activation of neutrophils
in the bone marrow and include filgrastim, lenograstim,
pegfilgrastim and lipegfilgrastim, all indicated to reduce
the duration of neutropenia and the incidence of FN in
patients with non-myeloid malignancies receiving myelo-
suppressive chemotherapy [10].

Filgrastim biosimilars have been authorized in the EU
since 2008 [10], and a specific approval pathway for
biosimilars, including a comprehensive comparability
exercise, ensures similarity to the originator is demon-
strated in terms of quality characteristics, biological
activity, safety and efficacy [11]. Biological medicines,
with their higher costs, have become a major concern for
national healthcare systems operating in limited resource
environments [12]. Recent analysis found filgrastim
biosimilars to be cost efficient compared with other G-CSF
originators, yielding potential budget savings that may then
be allocated to newer antineoplastic therapies and
improving patient access to them [13].

The market availability of biosimilars increases com-
petition within the whole drug class and thus drives down
prices. Substantial savings can be obtained, even when
uptake of biosimilars is low [14]. The introduction of fil-
grastim biosimilars resulted in price reductions of almost
30% for the G-CSF class in the EU, albeit the price
reduction was smaller in Italy.

Utilization data for Italy showed that, in 2015, filgrastim
biosimilars represented 30.2% of the consumption and
15.3% of the expenditure for the entire G-CSF therapeutic
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class [15]. A wide variation in biosimilar consumption across
Italian regions has also been documented; the Lazio region
had one of the lowest uptakes of biosimilars in Italy [16].

In November 2015, the Lazio region issued a specific
guidance with the aim of improving the appropriate pre-
scription of G-CSFs [17]. The guidance considered all
G-CSFs (biosimilar or not) therapeutically equivalent for the
prevention of chemotherapy-related FN. As part of this
process, a specific programme was established to monitor the
implementation of the guidance using an existing Electronic
Therapeutic Plan Registry (ETPR; set up in July 2015).

To our knowledge, no studies have evaluated the ability
of guidance to change prescribing attitudes in real-world
practice.

The objectives of this population-based study were to
evaluate prescribing patterns for the use of G-CSFs in the
prevention of chemotherapy-related FN and to evaluate the
impact of the regional guidance on G-CSF prescription. As
such, we conducted both a pre-post comparison analysis
and a trends evaluation analysis and also explored intra-
regional variability in the use of G-CSFs among different
prescribing centres in the pre-post guidance period.

2 Methods
2.1 Data Source

We conducted an observational drug-utilization study in
Lazio, a large Italian region with a resident population of
approximately 6 million.

The study cohort was enrolled using the ETPR, which
collects information on G-CSF prescriptions reimbursed and
dispensed by the regional health service. Current Italian
guidance [9] requires specialists to provide information to
this registry for each patient treated with a G-CSF.

The ETPR collects information on patients’ demo-
graphic characteristics (age, sex), clinical data (tumour
type, indication for G-CSF), G-CSF information (drug
tradename, number of dispensed packages), therapy regi-
men (date of activation and duration of therapeutic plan
[TP], in months) and prescribing centres as well as whether
it is the first G-CSF prescription for each patient. Patient-
level data are anonymized and de-identified prior to being
released to investigators for analysis. Drug dispensing is
coded according to the anatomical therapeutic chemical
(ATC) classification system.

2.2 Study Population

We selected from the ETPR all TPs registered from 1 July
2015 to 30 June 2016 with G-CSF prescriptions for the
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prevention of chemotherapy-related FN, and we excluded
TPs that lacked information on previous G-CSF exposure.
The resulting cohort comprised two subpopulations: (1)
treatment-naive patients (incident patients without previous
exposure to G-CSFs) and (2) treatment-experienced
patients (prevalent patients previously exposed to G-CSFs).

2.3 Study Drugs

The study included all G-CSFs available in the region
during the study period, as identified through the ATC code
LO3AA. In particular, we considered the following sub-
stances: (1) filgrastim originator (ATC: LO3AA02; Gran-
ulokine®, Neupogen®); (2) filgrastim biosimilar (ATC:
LO3AAO02; Nivestim®, Tevagrastim®, Zarzio®); (3) peg-
filgrastim (ATC: LO3AA13; Neulasta®); (4) lenograstim
(ATC: LO3AA10; Granocyte®, Myelostim®); and (5)
lipegfilgrastim (ATC: LO3AAl4; Lonquex®). All these
medicines are approved for the reduction of the duration of
neutropenia and the incidence of FN in patients treated
with cytotoxic chemotherapy.

2.4 Pharmaceutical Policy Intervention

All Italian residents are covered by the Italian National
Health Service, which provides comprehensive hospital and
outpatient care. Regions are responsible for organizing the
service at the local level, including the development and
implementation of drug policies. In May 2015, the Lazio
region set up an ad hoc scientific committee (the biosimilar
working group) to promote the rational and appropriate use
of biosimilars. This committee reviewed both scientific lit-
erature and regulatory documents comparing the efficacy
and safety of different G-CSFs and concluded that all
G-CSFs (biosimilar or not) can be considered therapeutically
equivalent for the prevention of chemotherapy-related FN.
They developed evidence-based guidance to improve the
appropriate use of G-CSFs in the Lazio region, and recom-
mended a cost-effective approach for the procurement and
prescription of G-CSFs. Finally, specific monitoring of
guidance implementation via the existing ETPR was plan-
ned. The guidance entered into force in November 2015 [17].

2.5 Data Analysis

The index date was defined as the date of the activation of
the first TP for a G-CSF, which is equivalent to the pre-
scription date.

Both naive and experienced users were described on the
basis of demographic factors (age, sex), catchment area
(Rome or other regional territories), tumour type and stage,
setting of use (primary/secondary prophylaxis) and TP
duration.

The pre- and post-pharmaceutical policy intervention
periods were defined as July 2015-October 2015 and
December 2015-June 2016, respectively. TPs issued in
November 2015 (i.e. the month of policy intervention)
were excluded.

We compared the frequency of TPs for each G-CSF
during the pre- and post-intervention periods using the >
test for categorical variables in the two subpopulations.

We also calculated the temporal trends for G-CSF TPs
by month in each population for each drug during the
overall timeframe of July 2015-June 2016 using the
Cochran—Armitage Trend Test.

Intra-regional variability was also evaluated, describing
pre- and post-intervention changes in terms of percentages
of TPs for different G-CSFs, across prescribing centres.
Only centres prescribing at least 40 TPs during the study
period were included in this analysis.

Statistical analyses were performed using SAS software
(version 9.2; Stata Corp LP, College Station, TX, USA).

3 Results

During the study period, we retrieved more than 8500 TPs
for G-CSFs for chemotherapy-related FN (Fig. 1). After
applying quality controls and the pre-defined inclusion
criteria, 7082 TPs (83%) were eligible for analysis, corre-
sponding to 6592 patients. This cohort comprised two
subpopulations: TPs  for treatment-naive patients
(n = 5261) and TPs for experienced patients (n = 1331).
Table 1 shows the baseline characteristics, retrieved from
the index TP, for the overall patient population by G-CSF.
The majority of patients (42.2%) were receiving filgrastim
biosimilars, followed by pegfilgrastim (26.4%) and
lenograstim (17.0%). The mean age (60 years) was similar
across the different G-CSFs. The prevalence of TPs was
higher in women and in people from urban Rome. The
most frequent tumour types at baseline were breast cancer
(2001 of 6952), haematological malignancies (1387 of
6952) and lung cancers (933 of 6952).

There was substantial heterogeneity across different
G-CSF TPs according to tumour type. The majority (66.9%)
of patients presented with advanced-stage tumours, and the
prevalence of TPs was similar across the substances except
for filgrastim originator, which peaked at 85.5%. At least
60% of the patients received a G-CSF for the primary pro-
phylaxis of FN, with a peak over 90% for pegfilgrastim and
lipegfilgrastim; the prescription of a G-CSF to reduce the
duration of FN was negligible (3.5%). The mean duration of
TPs was similar across substances, ranging from 3.32 to
4.57 months. Descriptive analyses in the two subpopulations
(naive and experienced) found comparable results across the
G-CSFs, except for lipegfilgrastim, where differences may
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Fig. 1 Flowchart of the
therapeutic plans for
granulocyte colony-stimulating
factors included in the study
cohort. FN febrile neutropenia,
G-CSF granulocyte colony-
stimulating factors, 7Ps
therapeutic plans

G-CSF TPs issued in the timeframe July 2015- June 2016 within the indication
FN due to chemotherapy; N=8564 (Patients=6677)

G-CSF TPs not valid (non
1 active, cancelled, without
clinical information) N=1206

| G-CSF TPs without information on
previous GCSF exposure N=276

‘ G-CSF TPs valid for the analysis N=7082 (Patients=6592)

TPs issued for naive patients*
N=5261 (Patients=5261)

TPs issued for experienced patients
N=1457 (Patients=1331)

*In case of duplicates (i.e.> 1 TP for one subject with the same medicinethe same day or > 1 TP for one subjectin 1 week) onlythe firstTP was counted.

Table 1 Baseline characteristics of the overall patient population (N = 6592) by granulocyte colony-stimulating factor

Baseline characteristics

Patients with G-CSF therapeutic plans

Filgrastim Filgrastim Lenograstim Lipegfilgrastim  Pegfilgrastim Total
biosimilar originator (N =1118) (N = 421) (N = 1739) (N = 6592)
(N = 2782) (N =532)
Age 61.5 + 134 60.6 + 15.8 59.7 + 14.5 59.7 £ 133 58.4 + 12.7 60.2 £+ 13.7
Female 1605 (57.7) 323 (60.7) 670 (59.9) 280 (66.5) 1228 (70.6) 4106 (62.3)
Catchment area
Municipality of Rome 2047 (73.6) 437 (82.1) 902 (80.7) 337 (80.0) 1403 (80.7) 5126 (77.8)
Lazio territories (excl. 714 (25.7) 81 (15.2) 212 (19.0) 73 (17.3) 315 (18.1) 1395 (21.2)
Municipality of Rome)
Other 21 (0.8) 14 (2.6) 4 (0.4) 11 (2.6) 21 (1.2) 71 (1.1)
Tumour type
Haematological 953 (34.3) 80 (15.0) 195 (17.4) 69 (16.4) 90 (5.2) 1387 (21.0)
Gastric 79 (2.8) 17 (3.2) 38 (3.4) 3(0.7) 39 (2.2) 176 (2.7)
Intestine 212 (7.6) 61 (11.5) 103 (9.2) 7 (1.7) 60 (3.5) 443 (6.7)
Breast 695 (25.0) 55 (10.3) 305 (27.3) 182 (43.2) 764 (43.9) 2001 (30.4)
Pancreas 80 (2.9) 51 (9.6) 80 (7.2) 3(0.7) 18 (1.0) 232 (3.5)
Lung 313 (11.3) 78 (14.7) 182 (16.3) 69 (16.4) 291 (16.7) 933 (14.2)
Prostate 51 (1.8) 6 (1.1) 20 (1.8) 10 (2.4) 63 (3.6) 150 (2.3)
Sarcoma/mesothelioma 58 (2.1) 16 (3.0) 43 (3.8) 14 (3.3) 41 (2.4) 172 (2.6)
Uterus/cervix/ovary 99 (3.6) 107 (20.1) 57 (5.1) 37 (8.8) 220 (12.7) 520 (7.9)
Other 242 (8.7) 61 (11.5) 95 (8.5) 27 (6.4) 153 (8.8) 578 (8.8)
Advanced stage 1883 (67.7) 455 (85.5) 758 (67.8) 263 (62.5) 1054 (60.6) 4413 (66.9)
FN treatment 97 (3.5) 61 (11.5) 57 (5.1) 2 (0.5) 15 (0.9) 232 (3.5)
FN primary prophylaxis 2054 (73.8) 374 (70.3) 707 (63.2) 381 (90.5) 1567 (90.1) 5083 (77.1)
FN secondary prophylaxis 631 (22.7) 97 (18.2) 354 (31.7) 38 (9.0) 157 (9.0) 1277 (19.4)
TP duration (months) 457 + 1.8 332+ 1.6 42 +20 437 £ 1.73 437 £ 2.1 43+ 19

Data are presented as n (%) or mean =+ standard deviation

FN febrile neutropenia, G-CSF granulocyte colony-stimulating factor, 7P therapeutic plan
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Table 2 Comparison of the Study drugs (G-CSF) Period p-Value

frequency of TPs prescribed to

overall population before and TPs issued pre-intervention TPs issued post-intervention

after the pharmaceutical policy

intervention Filgrastim biosimilar 828 (33.8) 1808 (48.2) <0.001
Filgrastim originator 235 (9.6) 275 (7.3) 0.002
Lenograstim 499 (20.4) 539 (14.4) <0.001
Lipegfilgrastim 128 (5.2) 259 (6.9) 0.007
Pegfilgrastim 759 (31.0) 868 (23.2) <0.001

Total

2449 (100.0)

3749 (100.0)

Data are presented as n (%)

G-CSF granulocyte colony-stimulating factor, 7P therapeutic plan

be due to the very small patient population (Electronic
Supplementary Material [ESM] Tables 1 and 2).

Table 2 provides a comparison of the frequency of TPs
prescribed before and after the policy intervention. The
number of TPs using the filgrastim biosimilar increased
significantly after the intervention (% difference: 14.4;
p < 0.001), whereas TPs for lenograstim and pegfilgrastim
significantly decreased (% difference: —6.0 and —7.8%,
respectively; both p < 0.001). Similar results were
obtained when the analyses were repeated in both sub-
populations, although they appeared more sustained in the
naive setting (ESM Tables 3 and 4).

We investigated the temporal trends for TPs in the
overall TP cohort over the study period according to
G-CSF (Fig. 2). This analysis showed an increasing trend
for TPs using the filgrastim biosimilar (from 34.4% in July
2015 to 49.8% in June 2016; p < 0.0001) compared with a
decreasing trend for TPs using lenograstim (from 22.6% in
July 2015 to 12.3% in June 2016; p < 0.0001) and peg-
filgrastim (from 26.8% in July 2015 to 20.6% in June 2016;

60
50
40

30

% TherapeuticPlans

=== Filgrastim biosimilar ====Filgrastim originator Lenograstim ==—Lipegfilgrastim = Pegfilgrastim
Fig. 2 Temporal trends of the therapeutic plans prescribed to the
overall patient population over the study period according to
granulocyte colony-stimulating factor. Cochran—Armitage Trend
Test: filgrastim biosimilar p < 0.0001; filgrastim originator
p = 0.0019; lenograstim p < 0.0001, lipegfilgrastim p < 0.0001;
pegfilgrastim p < 0.0001

p < 0.0001). Similar trends were observed in the analyses
of the two subpopulations (ESM, Figs. 1 and 2).

Figure 3 shows the intra-regional variability in TPs
issued by centre pre- and post-intervention. In the overall
TP cohort, 15 centres were responsible for more than 80%
of the TPs using a G-CSF in the Lazio region; 13 of these
were based in the Municipality of Rome. Both the overall
and the subpopulation analyses found substantial hetero-
geneity in the prescription of G-CSFs across centres during
both the pre- and the post-intervention periods. In the pre-
intervention period, only two centres had at least 50% of
TPs using the filgrastim biosimilar (Regina Elena—S.
Gallicano Hospital, Rome, and SS Trinita Hospital, Sora),
which increased to seven centres in the post-intervention
period. After the intervention, four centres continued to
have <30% of TPs using biosimilars (Campus biomedico,
Rome; Sandro Pertini Hospital, Rome; S. Pietro
Fatebenefratelli Hospital, Rome; IDI hospital, Rome); in
addition, two of these centres (Sandro Pertini Hospital,
Rome; S. Pietro Fatebenefratelli Hospital, Rome) had an
increase of 55% in TPs using pegfilgrastim and one centre
(IDI hospital, Rome) registered close to 30% of TPs using
lipegfilgrastim. Repeating the analysis in the two subpop-
ulations provided comparable results (ESM, Figs. 3 and 4).

4 Discussion
4.1 General Statement

This study investigated prescribing patterns for marketed
G-CSFs in a large real-world population. Data were gath-
ered from a registry established to collect information for
clinical purposes on G-CSF use, such as indications for use
(prevention of chemotherapy-related FN) and clinical set-
tings (naive and experienced). Specifically, a before—after
analysis evaluating the impact of a policy intervention
showed that the use of a filgrastim biosimilar increased
after the intervention, whereas the use of lenograstim and
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Fig. 3 Intra-regional variability by centres evaluated pre- and post-intervention in terms of therapeutic plans (%) prescribed to the overall patient

population

pegfilgrastim decreased. Temporal trends also showed a
significant increase in the use of filgrastim biosimilars over
time, rising to 50% by June 2016. Intra-regional variability
among prescribing centres was high both before and after
the intervention, although we observed a growing number
of centres with TPs prescribing at least 50% filgrastim
biosimilars in the post-intervention period. The study
findings were similar whether the analyses were conducted
in naive or experienced settings.

Our study confirmed that sharing evidence with pre-
scribers and clinicians with the aim to deliver specific
guidance on the appropriate use of drugs can induce sig-
nificant changes in prescribing behaviours. Furthermore,
we highlighted that regional guidance may reduce vari-
ability in prescribing patterns across centres, thus increas-
ing appropriate drug use. We are also aware that reducing
variability in prescribing patterns requires a longer follow-
up to evaluate whether the effect of the guidance is
stable over time and acknowledge that interventions aimed
at changing prescribing behaviours to increase appropriate
drug use must be sustained by further activities such as
specific audit of less compliant centres.

4.2 Comparison with Other Studies

In the Lazio region in the pre-intervention period (July—
October 2015), filgrastim biosimilars accounted for almost
33.8% of G-CSF use. This finding was in line with Italian
utilization data for 2015, showing that filgrastim biosimi-
lars represented almost 30% of G-CSF use. The interven-
tion had a positive effect: the use of filgrastim biosimilars
increased to almost 50% of G-CSFs.
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Very few studies have evaluated prescribing patterns for
G-CSF biosimilars. Two observational studies [18, 19] in
clinical practice and involving almost 3000 patients
investigated patterns for and outcomes of filgrastim
biosimilars; their results were comparable with those his-
torically reported for the originator drug. Neither study
included a control group that received another G-CSF, as
they were prospective surveillance studies for patients
receiving filgrastim biosimilars.

A recent drug-utilization study [20] found that filgrastim
biosimilar use reached >60% in 2014 but varied widely
between five Italian regions in which different policies
were implemented between 2009 and 2014. Moreover, the
study highlighted a switch rate of >20% between different
G-CSFs during the first year of treatment, mainly across
G-CSF originators (involving the filgrastim originator,
lenograstim and pegfilgrastim). However, this study relied
solely on routinely collected prescription data. Our findings
are in line with those of Marciano et al. [20]: we observed
an increased trend for filgrastim biosimilar use (almost
50% of G-CSF prescriptions) post-intervention. Further-
more, in our study, all relevant information was collected
specifically for clinical purposes through the ETPR,
including diagnosis, indication for use and previous G-CSF
exposure.

Our study confirms that switching is feasible in the
context of clinical practice within the Lazio region. It also
suggests that switching patterns can be influenced or
managed by specific guidance. In particular, guidance that
included data demonstrating the therapeutic equivalency of
G-CSFs increased confidence among prescribers about the
interchangeability of G-CSFs.
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4.3 Economic Impact

The results obtained in the post-intervention period could
also be evaluated with regard to their economic impact on
regional health service drug expenditure. In 2015, expen-
diture on G-CSFs in the Lazio region reached €9.9 million.
We estimate the impact of the guidance over 1 year would
increase biosimilar consumption by 20% and decrease that
of lenograstim or pegfilgrastim by 10%. Barring any vari-
ations in the price per daily dose of G-CSFs, this would
translate into an immediate savings of €500,000 in 2016,
corresponding to almost 5% of the total yearly expenditure
on G-CSFs in this region. Maintaining the effects of the
guidance with further educational activities and audits of
prescribers, especially of those who are less adherent to the
guidance, may further increase such savings while ensuring
the same level of care.

4.4 Potential Impact on Future Policies

The most recent guideline confirms the therapeutic equiv-
alency of G-CSFs (including biosimilars) in the prevention
of chemotherapy-related FN [7]. This guideline states that
the choice of agent depends on convenience, cost and
clinical situation and notes no new additional trial data are
available to compare G-CSFs.

On the other hand, ‘position papers’ issued over recent
years by learned societies and national agencies only focus
on equivalence between biosimilars and originators
[21-27] and appear to be controversial, reporting different
provisions regarding interchangeability and substitution
between originators and biosimilars.

No study has analysed the impact of a recommendation
in terms of its ability to change real-world prescribing
patterns. In this context, our study showed that a structured
process that included a shared evidence review between
policy makers and clinical practitioners, together with a
programme to monitor prescriptions, might substantially
affect physicians’ attitudes to choosing between G-CSFs
(biosimilars or originators). Given the therapeutic equiva-
lency of G-CSFs in terms of efficacy and safety, the pre-
scription of a G-CSF may be more appropriately directed
towards the less expensive drug.

By directly involving health operators in the definition
of common and shared documents that highlight the lack of
significant clinical data to support the use of a specific
G-CSF over another in the FN setting, we were able to
change prescribing patterns in the Lazio region to reach
national standards. Thus, we have proved that variability
among geographical areas may be modified throughout
interventions associated with a continuous monitoring
system.

4.5 Strengths and Limitations

This study has several strengths. The data source (ETPR)
was set up specifically for clinical research purposes,
ensuring minimal misclassification of diagnoses, accurate
identification of naive and experienced users and a selected
cohort of patients for whom G-CSFs are deemed
appropriate.

Furthermore, our population-based study was conducted
region-wide in the second largest Italian region by resident
population and included all patients treated with a G-CSF
(biosimilar or originator). Moreover, no particular group of
patients receiving G-CSFs was selected.

The main limitation of this study was the narrow time-
frame available for the impact analysis of the guidance; the
prescribing trends we observed should be confirmed over a
longer follow-up period. In addition, given the descriptive
nature of the study, no hypothesis was tested via a logistic
regression model, and our study did not allow an assess-
ment of prescribing pattern changes in terms of clinical
outcomes.

5 Conclusion

This study investigated the prescribing patterns for mar-
keted G-CSF substances in a large real-world population
and showed a significant increase in the use of filgrastim
biosimilars and less variability among prescribing centres
post-intervention. Analyses in both naive and experienced
settings resulted in similar findings.

This study indicates that a decision process supported by
evidence that includes both regulatory and clinical infor-
mation, together with the analysis of clinical practice data,
can alter attitudes regarding the use of G-CSFs; in partic-
ular, we were able to shift prescriptions towards less
expensive drugs in the FN setting.

This analysis also shows that pharmaceutical policy
decisions should be continuously monitored over time to
evaluate their impact in clinical practice.
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