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The following recommendations are based on current medical evidence and expert opinion from clinicians. The content of the
document is dynamic and will be revised as new clinical data 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. Additional
information can be found at www.pbm.va.gov and http://vaww.pbm.va.gov

[ ntroduction

Hepatitis C virus (HCV) infection is estimated to affect several million Americans and over 170 million people
worldwide. Standard treatment for chronic HCV involves an interferon-based preparation and ribavirin for 24 to 48
weeks. Sustained virologic response (SVR), defined as having undetectable virus at 6 months post-treatment, occurs
in 54% to 56% of overall patients treated with peginterferon alfaand ribavirin. Anemiaisacommon adverse effect
of hepatitis C antiviral therapy (occurring in approximately 10%-30%), with interferon causing bone marrow
suppression and ribavirin causing hemolysis of red blood cells, typically resulting in hemoglobin (Hgb) declines of 2
to3g/dL. However, ribavirin dose reduction to manage treatment-related anemia may reduce SVR, though the
impact upon SVR of <20% dose reduction is unclear. Therefore, maintaining atarget dose of >80% of the original
ribavirin dose isreasonable. Clearly, early discontinuation of ribavirin resultsin a significant reductionin SVR.
Preliminary data indicates that recombinant erythropoietic growth factors may overcome treatment-related anemia,
maintain higher ribavirin doses and increase patient quality of life.

Patient Selection
a. Before considering the use of erythropoiesis stimulating agents (ESA), patients must initially undergo
evaluation for other causes of anemia (e.g. bleeding, nutritional deficiency, hereditary) and should be
treated appropriately
0 Obtain CBC and the following as indicated: peripheral smear, reticulocyte count, B12, folate.
0 Assessfor adequate iron stores. If evidence of iron deficiency is found (ferritin <50 ng/mL or
transferrin saturation <20%), replete iron prior to therapy and investigate causes of iron
deficiency.
o Obtain thyroid function tests as thyroid dysfunction may impact response to erythropoietin.
Assess for thyroid abnormalities and treat appropriately.
0 Measurement of endogenous erythropoietin levelsis not routinely indicated.

AND

b. Patient hasfailed to respond (i.e. severe anemia persists) within 2 weeks after reducing the dose of ribavirin
by 200 mg/day from their initial dose.*

AND
c. Hgb< 10 g/dL or are symptomatic and have Hgb <11 g/dL .**
AND

d. Does not have uncontrolled hypertension, known hypersensitivity to mammalian cell-derived products or
known hypersensitivity to albumin or polysorbate 80 (with darbepoetin alfa).
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* Although evidence to determine the best indications for erythropoietin are unavailable, use of erythropoietin may
be considered prior to dose reduction in the following situations:

a.  Documented evidence of cirrhosis

b. Post-liver transplantation

C. HIV co-infection

** Patients with Hgb <12 g/dL with comorbid ischemic cardiovascular disease or hypoxemic pulmonary disease may
be considered for erythropoietin on a case by-case basis.

Goals of Therapy
1. Resolution of severe anemiawith target Hgb 12 g/dL

2. Maintaintarget ribavirin dose (= 80% of original dose)
3. Reduce need for transfusion and/or hospitalization

4. Increaseenergy, activity, overal quality of life

5. Enhance treatment adherence

Dosing (Refer to algorithm below)
e Initiate epoetin alfa 40,000 units subcutaneoudy once weekly. Response should be assessed at |east every

2weeksuntil Hgb is stable. Darbepoetin alfa 200 mcg subcutaneously every other week is an available
alternative to epoetin, though there are no published studies currently available for its use in the setting of
antiviral treatment. In addition, the response to darbepoetin is slower than to epoetin.

ESA responders:

o Ifthereisanincreasein Hgb >1 g/dL in any 2-week period and the ribavirin dose is at target, decrease the
erythropoietic growth factor dose by 25%-50%. Alternatively, in patientswho are below their target
ribavirin dose, ribavirin dose may be increased without changing the erythropoietic dosing. Monitor Hgb
accordingly.

o |fthereisanincreasein Hgb>1 g/dL from baseline after 3-4 weeks and ribavirin dose remains at target,
maintain erythropoietic growth factor dose. Alternatively, in patients who are below their target ribavirin
dose, ribavirin dose may be increased without changing the erythropoietic dosing. Monitor Hgb
accordingly.

e If Hgb >12 g/dL and target ribavirin dose is achieved, hold epoetin/darbepoetin alfadose and reinitiate with
a 25% dose reduction if Hgb <10 g/dL or Hgb <11 g/dL with symptoms. If not at target ribavirin dose,
consider increasing ribavirin and continuing epoetin/darbepoetin. If Hgb is>12 g/dL discontinue
epoetin/darbepoetin. Monitor Hgb accordingly.

ESA partia response:

e |Ifincreasein Hgb 0-1 g/dL from baseline after 4 weeks and iron stores are adequate, increase epoetin alfa
to 60,000 units subcutaneously once weekly. For patients on darbepoetin, if increasein Hgb 0-1 g/dL after
6 weeks, increase darbepoetin alfato 300 mcg subcutaneously every other week. Monitor Hgb
accordingly.

o If inadequate Hgb response after 6-8 weeks while on epoetin alfa 60,000 units once weekly or darbepoetin
alfa 300 mcg every other week, consider reducing ribavirin dose as needed AND maintain erythropoietic
growth factor dose as appropriate. Monitor Hgb accordingly.

ESA Non-response;

e |f Hgb continuesto fall despite ESA use, ribavirin dose should be reduced or discontinued AND consider
maintai ning vs increasing epoetin afato 60,000 units once weekly or darbepoetin alfa 300 mcg every other
week. Monitor Hgb accordingly.

o |f ESA wereinitiated for symptom relief, and symptoms have failed to respond and the Hgb is adequate,
then discontinue ESA. Monitor Hgb accordingly.
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Safety | ssues

An open-label trial comparing 715 patients receiving epoetin alfa targeted to achieve a hemoglobin (Hgb) level of
13.5g/dL to 717 patients receiving epoetin alfatargeted to achieve aHgb level of 11.3 g/dL showed that patientsin
the higher Hgb target group were at significantly increased risk for serious and life-threatening cardiovascular
complications than the lower Hgb target group, with no quality-of-life benefit observed in the high Hgb group.* The
composite cardiovascular endpoint (death, myocardial infarction, hospitalization for congestive heart failure, or
stroke) was statistically worse in the higher target Hgb group with a hazard ratio of 1.3 (95% CI 1.03, 1.74; p=0.03).
The data and safety monitoring board recommended that the study be terminated at the time of the second of four
planned interim analyses. The average Hgb at the end of the study was 12.6 g/dL for the high group and 11.3 g/dL
for the low group. The mean dose of epoetin alfa that was required to maintain the target level in the high group
was 11,215 U/week compared to 6276U/week in the low group. Results of a separate study using epoetin beta, a
product not approved in the USA, found that treatment to atarget Hgb 13 to 15 g/dL did not significantly reduce
cardiovascular events compared to atarget of 10.5to 11.5 g/dL, although trends were similar to the trial previously
discussed? Although the two studies were conducted in patients with chronic kidney disease and involved the use
of epoetin alfain one study and beta in another, the Food and Drug Administration (FDA) hasissued an alert to
include the use of al erythropoiesis stimulating agents (ESAS) for the normalization of Hgb levels without
specification given to the etiology of anemia® The major areas where ESAs are utilized within VA are oncology,
renal disease, and infectious disease (hepatitis C and zidovudine treated HIV). The findings from the two recently
published studies emphasize the importance of being aware of currently approved dosing recommendations for the
three available ESAs productsin the US: Procrit™, Epogen™, and Aranesp™. Package inserts for al three
products recommend that the target Hgb level not exceed 12g/dL ; atarget level also recommended by the FDA.

The mogt common adverse effects associated with ESA include fever, headache, myalgia, hypertension,
gastrointestinal upset, and injection site reaction.

Pure red cell aplasia (PRCA) in association with neutralizing antibodies to native erythropoietin have been dbserved
in patients receiving recombinant erythropoietic growth factors. Asof May 1, 2005, four cases of PRCA, alongwith
neutralizing antibodies to native erythropoietin, have occurred in patients receiving epoetin alfamanufactured by
Amgen Inc. and sold by Ortho Biotech. Two of these cases werein chronic rena failure (CRF) patients and two
were in patients receiving interferon-based therapy and ribavirin. As of March 2005, there have been five confirmed
cases of PRCA with epoetin alfa manufactured and sold by Amgen Inc. and one confirmed case with darbepoetin
alfaoccurring in patients with CRF. Patients receiving erythropoietic growth factors should be closely monitored
for a paradoxical decrease in Hgb and treatment should be discontinued in patients with evidence of PRCA and
neutralizing antibodies to native erythropoietin. Substitution with other erythropoietic agents is not recommended
since the potential for cross-reaction may occur.

Erythropoietic therapies may increase the risk of cardiovascular and thrombotic eventsincluding myocardial
infarction, cerebral vascular accident, transient ischemic attack, and pulmonary emboli. In clinical trias, therisk
appears increased with higher hemoglobinlevels and/or higher rates of hemoglobin rise. The risk of thrombotic
events was significantly higher in adults with ischemic heart disease or congestive heart falure receiving epoetin
alfawhere the target hemoglobin was 14 g/dL. In patients who had arisein Hgb >1 g/dL during any 2-week period
while on recombinant erythropoietin, there was an increased incidence of cardiac arrest, neurologic events
(including seizures and stroke), exacerbation of hypertension, congestive heart failure, thrombotic events, and fluid
overload. Neurologic symptoms should be monitored closely. Blood pressure should be closely monitored and
controlled while receiving recombinant erythropoietin.

Since epoetin alfa single-dose vials and darbepoetin alfa single-dose vials and prefilled syringes do not contain
preservatives, the via or prefilled syringe should only be used once and any unused portion should be discarded.
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Algorithm for Use of Recombinant Erythropoietin for Hepatitis C Treatment-
Related Anemia

Patiant on HCW antiviral therapy with hermoglobin (Hob)
decrease from baseling

waluate patient for altermate

causes of anemia; is TSH,
reticulocyte count, ferritin (50 ngfml),

ansferrin saturation { =20%), B12 or folate

level abnomal?

NO
¥

Reduce ribavirin doss by 200 mg/day and
rechack Hgb in 2 weaks.
* In general a dose decrease of 200 mg/day does not
compromise SVR and is an accepiable target. Exceptions
to this are patients with cirrhosis, post liver transplant and

HIWVHCV coinfection,

Hgb <10 g/dl or

Hgb <11 gfdl and symplomatic?

NO
¥

Ianitor Hab as needed,

Goals of Therapy

1. Resolution of anemia with target Hgb 12 gidL

2. Maintain target ribavirin dose at = 80% of original dose
3. Reduce need for transfusion and/or hospitalization

4_ Increasa energy, activity, overall quality of fe

5. Enhance treatmant adherence

Treat accordinaly

YES i Reduce ribavirin dose as dinically indicated
Rechieck Hgb every 2 weeks
urtil goals of therapy achieved

Initiate therapy with epoetin alfa 40,000 U 5Q

weekly
andfor

SA MNor-respondar
Hghb continues to
decline?

Consider further
ribavirin dose

Increase epo dose to
60,000 units SC
weekly.
Monitor Hgb as
clinically indicated.

34 Partial Responde
Hgh increase 0-1 gmidL
after 4 weeks?

Iz Hgb
=12 g/dI?

If iron stores remain

adequate, increase epo
dose to 60,000 U SQ
weakly,

If Hgb at 6-8 weeks is still
not at goal, consider
further reduction in
ribavirin dose and
rmalniain epo as neadad.
Monitor Hgly accordingly

If at target ribavinn
dose, decrease epa
dose by 25-50%

Qr
If patient not at target
ribavirin dose, maintain
epo dose and increase
ribavirin dose.
Maniter Hgb
accordingly

If at target ribavirin
dose, maintain epo
dose for another 4
weeks. Then if still not
at goal, increase epo (o
60,000 U SQ weekly,
Or
If not at target ribavirin
dose, increase ribavirin
dose,

Monitor Hgb
accordinghy.

[T at target ribavirin
dose, hold epo and re
check Hgb. If intial
criteria for epo recurs,
reinitiate epo at 25%
decreased dose
Or
If nat &t targed ribavirin
dose, continue epo and
increase ribavirin dose.
Or
If Hgh is =12 mg/dl
discontinue epo
and
Manitor Hgb
accordingly
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