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The following recommendations are based on medical evidence, clinician input, and expert opinion.  The content of the document is dynamic and will be revised as new information becomes available.  The purpose of this document is to assist practitioners in clinical decision-making, to standardize and improve the quality of patient care, and to promote cost-effective drug prescribing.  THE CLINICIAN SHOULD UTILIZE THIS GUIDANCE AND INTERPRET IT IN THE CLINICAL CONTEXT OF THE INDIVIDUAL PATIENT.  INDIVIDUAL CASES THAT ARE EXCEPTIONS TO THE EXCLUSION AND INCLUSION CRITERIA SHOULD BE ADJUDICATED AT THE LOCAL FACILITY ACCORDING TO THE POLICY AND PROCEDURES OF ITS P&T COMMITTEE AND PHARMACY SERVICES.  The Product Information should be consulted for detailed prescribing information.  
	Exclusion Criteria If the answer to ANY item below is met, then the patient should NOT receive filgrastim

	( Known allergic or hypersensitivity to filgrastim or other E coli-derived proteins

	Inclusion Criteria  All must be selected for patient to be eligible filgrastim

	( Patient receiving hepatitis C therapy (peginterferon, ribavirin, with or without boceprevir or telaprevir)

	( Patient develops neutropenia defined as either i) ANC <250/mm3; OR ii) ANC <500/mm3 with one of the following risk factors for developing infection: 1) Cirrhosis, biopsy proven or clinically evident; 2) Pre- or post-liver transplant; 3) HIV/HCV coinfection

	( Patient has failed to respond (i.e. neutropenia persists) despite at least 2 weeks of peginterferon dose reduction (ie, 
peginterferon alfa-2a reduction from 180 mcg/week to 135mcg/week or peginterferon alfa-2b reduction from 1.5 mcg/kg/week to

1 mcg/kg/week)

	Dosage and Administration 

	Initiate filgrastim 300 mcg subcutaneously once or twice a week.  Refer to Algorithm and/or Recommended Monitoring Section.  


	Recommended Monitoring for Response

	Goals of therapy include resolution of neutropenia (ANC >500/mm3), maintaining a therapeutic dose of an interferon-based preparation, and reducing the risk of infection:
· Generally, maintaining the peginterferon dose at ≥60% of the original dose does not appear to compromise SVR in patients receiving peginterferon/ribavirin alone.  However, further dose reductions may be necessary as clinically indicated.  Data are limited on the impact of SVR and peginterferon dose reductions in patients receiving boceprevir or telaprevir plus peginterferon/ribavirin.  If peginterferon therapy is discontinued, all HCV therapy must be discontinued.
· Titrate filgrastim dose to achieve ANC 500-1000/mm3
· Check nadir ANC just prior to the next dose to evaluate response every 1-2 weeks until stable

· If ANC shows no increase or continues to decrease after at least 1 week of filgrastim, then further reduce or discontinue peginterferon and titrate filgrastim as above.  Consider investigating other potential cause for neutropenia (e.g. myelodysplasia)

· If ANC >1000/mm3, stop filgrastim

	Issues for Consideration

	Peginterferon Dose Reduction
· Initial management of HCV treatment-related neutropenia (ANC <750/mm3) should consist of peginterferon dose reduction for patients receiving peginterferon and ribavirin with or without boceprevir/telaprevir.    

Boceprevir- and Telaprevir-Containing Regimens

· In clinical trials, patients receiving boceprevir-containing regimens had higher rates of neutropenia compared to control while patients receiving telaprevir-containing regimens had similar rates of neutropenia compared to control.  Granulocyte colony stimulation factor was used in 9% of boceprevir-treated arms compared to 6% receiving peginterferon/ribavirin.  In several cases, neutropenia was associated with severe or life-threatening infections in the boceprevir-treated arms.  Absolute neutrophil count should be monitored and initial management for neutropenia should consist of peginterferon dose reduction as outlined in Recommended Monitoring for Response. 

Safety
· Allergic reactions occurring on initial or subsequent treatment have been rarely reported (<1 in 4,000 patients), generally occurring within the first 30 minutes of administration.  These have been generally characterized by systemic symptoms involving at least 2 body systems, most often skin (rash, urticaria, facial edema), respiratory (wheezing, dyspnea), and cardiovascular (hypotension, tachycardia).  Symptom resolution occurred in most cases after administration of antihistamines, steroids, bronchodilators, and/or epinephrine.

· Rare fatal cases of splenic rupture have been reported following administration of filgrastim.  Patients reporting left upper abdominal and/or shoulder tip pain should be evaluated for an enlarged spleen or splenic rupture.
· Cytopenias resulting from an antibody response to exogenous growth factors have been reported on rare occasions in patients treated with recombinant growth factors.  Patients receiving filgrastim should be closely monitored for a paradoxical decrease in ANC and treatment should be discontinued in patients with evidence of neutralizing antibodies to filgrastim. 


Contact: Pam Belperio, PharmD, BCPS, VA Office of Public Health; Melinda Neuhauser, PharmD, MPH, VA Pharmacy Benefits Management Services and Helen Yee, PharmD, VA Hepatitis C Resource Center
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Note: Use of filgrastim outside of above criteria for boceprevir-or telaprevir-containing regimens 

can be considered on a case-by-case basis and should be adjudicated at the local facility.
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Goals of Therapy

Resolution of neutropenia (ANC >500/mm3)

Maintain interferon (IFN)-based preparation at ≥60% of original dose.

Reduce risk of infection.
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	Patient on a reduced dose of peginterferon alfa-2a at 135 mcg/week or 	peginterferon alfa-2b at 1 mcg/kg/week for at least 2 weeks with either:
	1) ANC <250/mm3  OR
	2) ANC <500/mm3 with one of the following risk factors:
	     - Cirrhosis-biopsy proven or clinically evident
	     - Pre- or post-liver transplant
	     - HIV/HCV co-infection

        Note: Use of filgrastim outside of above criteria for boceprevir- or telaprevir-containing regimens 
         can be considered on a case-by-case basis and should be adjudicated at the local facility.


Hypersensitivity to filgrastim or E coli derived proteins?


Not a candidate for filgrastim therapy.


Initiate therapy with filgrastim 300 mcg SQ once or twice weekly (frequency dependent on ANC and clinical status of patient, twice weekly doses should be separated by at least one day).
Re check nadir ANC prior to next dose every 1-2 weeks until stable.
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ANC 501-1000/mm3




ANC >1000/mm3



YES


NO


Reduce or stop IFN and titrate filgrastim. Recheck  nadir ANC accordingly 


Adjust IFN dose as clinically indicated

Stop filgrastim


Adjust IFN dose as clinically indicated. Titrate filgrastim as needed. Recheck nadir ANC accordingly


Adjust IFN dose as clinically indicated
Maintain filgrastim and titrate as needed.
Recheck nadir ANC accordingly


  Goals of Therapy
  Resolution of neutropenia (ANC >500/mm3)
  Maintain interferon (IFN)-based preparation at ≥60% of original dose.
  Reduce risk of infection.
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