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filgrastim, 30 million units (300 micrograms)/0.5mL, 48 million units (480 

micrograms)/0.5mL, solution for injection or infusion in pre-filled syringe 

(Zarzio
®
)                                                                             SMC No. (704/11) 

Sandoz Ltd  
                                                          
06 May 2011 
 
The Scottish Medicines Consortium (SMC) has completed its assessment of the above product 

and advises NHS Boards and Area Drug and Therapeutic Committees (ADTCs) on its use in 
Scotland.  The advice is summarised as follows: 

 

ADVICE: following a full submission 
 
filgrastim (Zarzio®) is accepted for use within NHS Scotland. 
 
Indications under review:  

 Reduction in the duration of neutropenia and the incidence of febrile neutropenia in 
patients treated with established cytotoxic chemotherapy for malignancy (with the 
exception of chronic myeloid leukaemia and myelodysplastic syndromes) and 
reduction in the duration of neutropenia in patients undergoing myeloablative therapy 

followed by bone marrow transplantation considered to be at increased risk of 
prolonged severe neutropenia. The safety and efficacy of filgrastim are similar in 
adults and children receiving cytotoxic chemotherapy.  

 

 Mobilisation of peripheral blood progenitor cells (PBPC).  
 

 In children and adults with severe congenital, cyclic, or idiopathic neutropenia with an 
absolute neutrophil count (ANC) of ≤ 0.5 x 109/l, and a history of severe or recurrent 
infections, long term administration of filgrastim is indicated to increase neutrophil 
counts and to reduce the incidence and duration of infection-related events. 

 

 Treatment of persistent neutropenia (ANC ≤ 1.0 x 109/l) in patients with advanced HIV 
infection, in order to reduce the risk of bacterial infections when other therapeutic 
options are inappropriate. 

 

Filgrastim (Zarzio®) is a biosimilar product to a reference granulocyte colony stimulating 

factor, filgrastim (Neupogen®).  The British National Formulary advises that it is good practice 
to prescribe biological medicinal products by brand name. 
 
Other granulocyte colony stimulating factor products are available at lower cost. 

 
Overleaf is the detailed advice on this product. 
 
Chairman, Scottish Medicines Consortium 
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Indications 
Reduction in the duration of neutropenia and the incidence of febrile neutropenia in patients 
treated with established cytotoxic chemotherapy for malignancy (with the exception of chronic 
myeloid leukaemia and myelodysplastic syndromes) and reduction in the duration of 
neutropenia in patients undergoing myeloablative therapy followed by bone marrow 
transplantation considered to be at increased risk of prolonged severe neutropenia. The 
safety and efficacy of filgrastim are similar in adults and children receiving cytotoxic 
chemotherapy.  
 
Mobilisation of peripheral blood progenitor cells (PBPC).  
 
In children and adults with severe congenital, cyclic, or idiopathic neutropenia with an 
absolute neutrophil count (ANC) of ≤ 0.5 x 109/l, and a history of severe or recurrent 

infections, long term administration of filgrastim is indicated to increase neutrophil counts and 
to reduce the incidence and duration of infection-related events. 
 
Treatment of persistent neutropenia (ANC ≤ 1.0 x 109/l) in patients with advanced HIV 
infection, in order to reduce the risk of bacterial infections when other therapeutic options are 
inappropriate. 
 

Dosing Information 
Depending on indication, from 0.1 to 1.2 million units (1 to 12 micrograms) /kg/day by 
subcutaneous injection or infusion or intravenous infusion. 
 
Filgrastim therapy should only be given in collaboration with an oncology centre which has 
experience in granulocyte-colony stimulating factor (G-CSF) treatment and haematology and 
has the necessary diagnostic facilities. 
 
The mobilisation and apheresis procedures should be performed in collaboration with an 
oncology-haematology centre with acceptable experience in this field and where the 
monitoring of haematopoietic progenitor cells can be correctly performed. 
 

Product availability date 
21 July 2009 
 

 

Summary of evidence on comparative efficacy 

 
Filgrastim (Zarzio®) has been developed as a biosimilar to the reference product filgrastim 
(Neupogen®).  Filgrastim (Zarzio®) obtained regulatory approval in the European Union through 
fulfilment of the requirements regarding the clinical, physicochemical and biological 
characteristics of biosimilar products set out in European Medicines Agency (EMA) guidance.  
 
Evidence was submitted from four phase I, randomised, double-blind, two-way crossover, single 
or multiple dose studies, designed to examine pharmacokinetic parameters (area under the 
serum concentration-time curve from 0 hours to the last quantifiable concentration [AUC0–last] 
and maximum serum concentration [Cmax]) and pharmacodynamic parameters (ANC and CD34+ 
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cell count).  In order to assess equivalence, both filgrastim (Zarzio®) and the reference filgrastim 
product (Neupogen®) were administered by two routes (intravenous and subcutaneous) and at 
four doses (1, 2.5, 5 and 10 micrograms/kg).  
 
The phase I studies were conducted in a total of 146 healthy volunteers, ranging in age from 21 
to 54 years.  Analysis of the ANC response (the primary pharmacodynamic endpoint) showed 
the curves for the two products to be superimposable, whatever the route and the dose.  The 

CD34+ cell count after repeated dosing showed a similar time profile for the two products. 
Taken together, these pharmacodynamic responses and the pharmacokinetic results of the 
studies demonstrated the biosimilarity of filgrastim (Zarzio®) to filgrastim (Neupogen®).  
 
A supportive, phase III study was designed to evaluate the safety, tolerability and 
immunogenicity of filgrastim (Zarzio®) and also to provide some supportive efficacy evidence.  
This was an open-label, single-arm study where filgrastim (Zarzio®) was used in the  prophylaxis 
of severe neutropenia in 170 chemotherapy-naïve patients with locally advanced, advanced or 
high-risk stage II breast cancer who were scheduled to receive doxorubicin and docetaxel 
chemotherapy.  Filgrastim (Zarzio®) was given as a subcutaneous injection from day two of 
each chemotherapy cycle for up to 14 days or until ANC reached 10 x 109/L after the expected 
nadir. A dose of 300 micrograms was selected for patients weighing <60kg and 480 micrograms 

for those ≥60kg.  This was repeated for up to 4 cycles, with follow-up for an additional 3 months. 
The main efficacy variables were incidences of severe neutropenia and febrile neutropenia, 
duration of severe neutropenia (number of consecutive days with ANC <0.5 x 109/L) and time to 
neutrophil recovery (until ANC ≥1.0 x 109/L).  In cycle one, the incidence of severe neutropenia 

was 47% (80/170); mean ( standard deviation) duration of severe neutropenia was 1.8±1.4 
days and time to neutrophil recovery was 2.2±0.9 days.  Ten patients (6%) experienced febrile 
neutropenia in cycle one; of these, nine received intravenous antibiotics and six were 
hospitalised. In cycle 4, the incidence of severe neutropenia was 18% (27/154); mean duration 

of severe neutropenia was 1.7±0.6 days and time to neutrophil recovery was 2.1±0.8 days.  
 

Summary of evidence on comparative safety 

 
Comparative  safety data for filgrastim (Zarzio®)  with filgrastim (Neupogen®) is only available 

from the four phase I studies in healthy volunteers.  Adverse drug reactions for filgrastim 
(Zarzio®) were consistent with those typically seen with the reference product, filgrastim 
(Neupogen®).  There were no serious adverse events (AEs) or deaths and no evidence of 
immunogenicity.  The EMA was satisfied that, overall, the data support the comparability of the 
products. 
 
In the phase III study, approximately half of the G-CSF associated AEs were thought to be 
related to filgrastim (Zarzio®) and half to chemotherapy.  Thirty-nine patients (23%) reported 89 
G-CSF-associated AEs, of which 89% were mild and 11% moderate.  AEs reported as G-CSF-
associated included musculoskeletal pain in 35 patients (21%) and transient reversible 

increases in aspartate transaminase (AST) and lactate dehydrogenase (LDH) in 4 patients 

(2%). 
 

Additional long-term safety and immunogenicity data on filgrastim (Zarzio®) will be collected 
post-marketing, as described in the Risk Management Plan. 
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Summary of clinical effectiveness issues 

 
In line with the Committee for Medicinal Products for Human Use (CHMP) Scientific Advice, 
pharmacodynamic data (absolute neutrophil and CD34+ cell counts) in healthy volunteers were 
presented in order to establish the clinical efficacy of filgrastim (Zarzio®).  The data presented 
from the phase I studies supported the comparability of filgrastim (Zarzio®) and filgrastim 
(Neupogen®).  Safety data from these studies also supported the comparability of the two 
filgrastim products.  Since the mechanism of action of the two products is the same, 
extrapolation to all indications of the filgrastim (Neupogen®) reference product was considered 
acceptable by the EMA. 
 
The supportive, phase III study was not comparative, and the mean duration of severe 

neutropenia reported (1.8 days) was compared with the expectation of up to seven days with no 
G-CSF use.  Published historical data on the effects of filgrastim (Neupogen®) were also 
presented for comparison, but CHMP noted that this was hampered by the type of patients 
included and differences in exposure.  Overall, because the supportive phase III study was non-
comparative, it was considered by the EMA to be of limited usefulness for the assessment of the 
comparability of the test and reference products. 
 
The British National Formulary notes that a biosimilar medicine is a new biological product that 
is similar to the biological reference medicine.  The active substance of a biosimilar medicine is 
similar, but not identical, to the biological reference medicine. Biological products are different 
from standard chemical products in terms of their complexity and although theoretically there 
should be no important differences between the biosimilar and the biological reference medicine 

in terms of safety or efficacy, when prescribing biological products, it is good practice to use the 
brand name.  This will ensure that substitution of a biosimilar medicine does not occur when the 
medicine is dispensed. 
 

Summary of comparative health economic evidence 

 
The manufacturer presented a simple cost-minimisation analysis comparing filgrastim (Zarzio®) 
with the reference product filgrastim (Neupogen®) and another biosimilar filgrastim 
(Ratiograstim®) for the prophylaxis of febrile neutropenia.  The choice of cost-minimisation 
analysis was justified on the basis that comparable efficacy with the reference product filgrastim 
(Neupogen®) had been demonstrated for licensing purposes.  The comparators used in the 
analysis were appropriate.  Only drug acquisition costs were included and the rate and duration 
of febrile neutropenia were assumed to be equal for each treatment.  In calculating the cost of 
treatment with each drug it was assumed patients receive ten days of treatment per cycle and a 
total of five cycles per course.  
 
The manufacturer estimated the cost per course would be £3,442 with filgrastim (Zarzio®), 

£3,047 with filgrastim (Neupogen®) and £3,632 with filgrastim (Ratiograstim®). 
  
Therefore, treatment with filgrastim (Zarzio®) is estimated to result in an incremental cost of 
£395 compared with filgrastim (Neupogen®) but would result in savings of £190 in the 
comparison with filgrastim (Ratiograstim®).  
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The following limitations of the analysis were noted: 
 

 The results of the analysis show that filgrastim (Neupogen®) would be the preferred 
treatment on cost-minimisation grounds.  

 The assumption of comparable efficacy with the reference product was largely based on 
phase I studies and assumed to apply to all indications covered by the licence due to the 
similar mode of action. 

 
Filgrastim (Zarzio®) is shown to be cost-saving compared with filgrastim (Ratiograstim®), but 
associated with an incremental cost when compared with the reference product filgrastim 
(Neupogen®). As a result, the economic case for filgrastim (Zarzio®) has only been 
demonstrated versus filgrastim (Ratiograstim®). 
 

Summary of patient and public involvement 

 
A Patient Interest Group submission was not made. 
 

Additional information: guidelines and protocols 

 
In 2003, the British Society of Haematology issued guidelines on the use of colony-stimulating 
factors in haematological malignancies.  These recommend G-CSF as primary prophylaxis in 
haematological malignancies when the risk of febrile neutropenia is greater than 40%. 
Secondary prophylaxis is indicated for tumours in which chemotherapy dose reduction or dose 
delay would compromise overall survival.  Adjunctive treatment with G-CSF should be 

considered in patients with febrile neutropenia and poor prognostic factors (profound 
neutropenia [ANC<0.1 x 109/l], pneumonia, hypotension, multi-organ dysfunction (sepsis 
syndrome), invasive fungal infection and elderly patients or those with post-treatment 
lymphopenia).  G-CSF is also recommended for the mobilisation of peripheral blood progenitor 
cells. 
 
In 2010, the European Organization for Research and Treatment of Cancer (EORTC) issued 
updated guidelines for the use of granulocyte-colony stimulating factor to reduce the incidence 
of chemotherapy-induced febrile neutropenia in adult patients with lymphomas and solid 
tumours.  These recommend the use of G-CSF when the risk of chemotherapy-induced febrile 
neutropenia is 20% or higher.  When the risk of febrile neutropenia with a chemotherapy 
regimen is 10-20%, patient-related risk factors (such as age and neutrophil count) should also 
be considered.  Risk should always be assessed before each cycle of chemotherapy. In 

situations where dose-dense or dose-intense chemotherapy have survival benefits, prophylactic 
G-CSF support is recommended.  If reductions in dose or frequency of chemotherapy are 
known to be associated with poor prognosis, primary G-CSF prophylaxis may be used to 
maintain chemotherapy.  Choice of formulation remains a matter for individual clinical 
judgement. 
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Additional information: comparators 

 
Comparators are other brands of filgrastim: Neupogen®, Ratiograstim®, Tevagrastim® and 
Nivestim®, plus lenograstim (Granocyte®) and pegfilgrastim (Neulasta®). 
 

Cost of relevant comparators 

 
Drug Dose Regimen Cost per day (£) 

 

filgrastim (Zarzio®) 1 to 12 micrograms/kg/day 59 to 188 

pegfilgrastim (Neulasta®) 6mg per chemotherapy cycle 686* 

filgrastim (Ratiograstim®) 1 to 12 microgram/kg/day 62 to 199 

filgrastim (Tevagrastim®) 1 to 12 microgram/kg/day 62 to 199 

filgrastim (Nivestim®) 1 to 12 microgram/kg/day 36 to 186 
filgrastim (Neupogen®) 1 to 12 microgram/kg/day 53 to 168 

lenograstim (Granocyte®) 5 micrograms/kg/day 103 
Doses are for general comparison and do not imply therapeutic equivalence. Costs from eVadis on 22 
Feb and 8 Mar 2011 and based on a body weight of 70kg. *Cost of one dose per cycle, not cost per day.  

 

Additional information: budget impact 

 
The manufacturer estimated the total number of patients treated with filgrastim (Zarzio®) would 
be between 401 and 699 patients in year 1 and between 358 and 596 patients in year 5, 
depending on the number of treatment cycles required.  
 
The net drug budget impact was estimated at £132k in year 1 and £46k in year 5, assuming 
100% displacement of filgrastim (Neupogen®).  If filgrastim (Zarzio®) displaces filgrastim 
(Ratiograstim®), there would be net savings of £8k in year 1 rising to £44k in year 5.  
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This assessment is based on data submitted by the applicant company up to and including 15 
March 2011. 
 
Drug prices are those available at the time the papers were issued to SMC for consideration. 
These have been confirmed from the eVadis drug database.   SMC is aware that for some 
hospital-only products national or local contracts may be in place for comparator products that 
can significantly reduce the acquisition cost to Health Boards. These contract prices are 
commercial in confidence and cannot be put in the public domain, including via the SMC 

Detailed Advice Document. Area Drug and Therapeutics Committees and NHS Boards are 
therefore asked to consider contract pricing when reviewing advice on medicines accepted by 
SMC. 
 
Advice context: 
 
No part of this advice may be used without the whole of the advice being quoted in full.  

 
This advice represents the view of the Scottish Medicines Consortium and was arrived at after 
careful consideration and evaluation of the available evidence. It is provided to inform the 
considerations of Area Drug & Therapeutics Committees and NHS Boards in Scotland in 
determining medicines for local use or local formulary inclusion. This advice does not override 

the individual responsibility of health professionals to make decisions in the exercise of their 
clinical judgement in the circumstances of the individual patient, in consultation with the patient 
and/or guardian or carer. 

 

http://www.ema.europa.eu/

