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Drug Acquisition: 
• Erythropoiesis-stimulating agents (ESAs) are NOT covered by the BC Cancer 

Benefit Drug List or Financial Support Drug Program.  
• Patients treated with these agents should have prescriptions filled at a community 

pharmacy and make the necessary arrangements to pay for the drug.  
• Some financial assistance may be available through the Spectrum Support Program 

for Eprex® (epoetin) or the Victory Program (darbepoetin) (more details on Patient 
Assistance Programs at www.bccancer.bc.ca/health-professionals/clinical-
resources/systemic-therapy). 

• Patients eligible for ESAs under renal/dialysis or other programs should access 
financial assistance through those programs. 

 
Eligibility:  
• ESA use is limited to anemia secondary to concomitant myelosuppressive 

chemotherapy for palliative purposes. 
• Treatment must NOT be started until the patient’s hemoglobin is LESS than 100 g/L 

and there is a minimum of two months of planned chemotherapy. 
• Anemia must be related to the myelosuppressive effects of concurrent chemotherapy 

and NOT be due to the effects of hormonal agents, biological response modifiers or 
radiotherapy, unless the patient is also receiving concomitant myelosuppressive 
chemotherapy. 

• Anemia must NOT be due to blood loss, hemolysis, iron/folate/B12 deficiency, or due to 
the malignancy itself. 

• The lowest effective dose needed to avoid red blood cell transfusions must be 
administered. 

• ESA therapy must be discontinued at the end of the chemotherapy treatment. 
• The benefits of treatment must be weighed against the possible risks for individual 

patients: 
a. ESAs may increase the risks of death, serious cardiovascular events, 

thromboembolic events and stroke. 
b. ESAs may shorten overall survival and/or increase the risk of tumour progression or 

recurrence, as shown in clinical trials in patients with breast, head and neck, 
lymphoid, cervical, non-small cell lung cancers and patients with active malignancies 
who are not treated with either chemotherapy or radiotherapy. 
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• Red blood cell transfusions are the preferred treatment for the management of anemia 
in patients with cancer. 

 
Exclusion: 
 
Absolute 
• Anemia secondary to malignancy in the absence of treatment with chemotherapy 
• Patients for whom the anticipated outcome of chemotherapy is cure 
• Patients who require an immediate correction of severe anemia or emergency red 

blood cell transfusions 
• Patients with uncontrolled hypertension 
• Patients who develop pure red cell aplasia (PRCA) following treatment with an ESA 
• Patients with known hypersensitivity to the active drug or any of the excipients 
• Patients with sensitivity to mammalian cell-derived products 
• Patients with sensitivity to albumin (where applicable with albumin formulations) 
• Patients who for any reason cannot receive adequate antithrombotic treatment 
• Patients who for any reason cannot receive adequate iron supplementation 
• Patients with severe coronary, peripheral arterial, carotid, or cerebral vascular 

disease, including patients with recent myocardial infarction or stroke 
• Patients with grossly elevated serum erythropoietin levels (e.g., greater than 200 

mU/mL) 
 
Relative 
• Past history of thromboembolism, hypercoagulability, or heart disease  
• Platelet count below 50 x 109/L, due to the potential risk of bleeding and 

development of hematomas 
• Liver disease 
• Acute infection, including CNS infections 
• Brain metastases 
• Past history of seizures or convulsions 
• Past history of porphyria 
• Past history of gout 
• Pregnancy, lactation or unreliable contraception 
 
Tests: 
• Baseline: CBC, differential, reticulocyte count, serum iron, ferritin, transferrin 

saturation, blood pressure, serum vitamin B12 and serum folate  
• During treatment: weekly CBC, differential, blood pressure 
 
Pre-Therapy Patient Selection: 
• Patients must have adequate iron stores at the start of ESA therapy. Serum ferritin 

levels should be at least 100 ng/mL and transferrin saturation should be at least 
20%. Supplemental iron, e.g., oral elemental iron or intravenous iron, is 
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recommended to increase and maintain transferrin saturation to levels that will 
adequately support erythropoiesis.  

• Adequate antithrombotic prophylaxis, as per current standard of care, is 
recommended for the prevention of venous thromboembolism. 

• The decision to use ESAs should be based on discussions with the patient involving 
a risk versus benefit assessment. This should take into account the specific clinical 
context, including the type of cancer and the disease stage, the degree of anemia, 
life expectancy, the environment in which the patient is being treated and known 
risks of red blood cell transfusions and ESAs. 

 
Treatment: 
• Epoetin alfa 40,000 units subcutaneously once weekly or 150 units/kg 

subcutaneously three times per week 
• Darbepoetin 2.25 mcg/kg subcutaneously once weekly or 500 mcg subcutaneously 

every three weeks 
 
Response to Therapy 
• At least 2 weeks of ESA therapy is required before a meaningful increase in red 

blood cells could be observed. Response to ESA therapy is predicted with a 
hemoglobin increase of greater than or equal to 10 g/L from baseline to week 4. 

 
Duration of Therapy and Dose Modifications 
1. ESAs should only be given to patients, while they are receiving concomitant 

myelosuppressive chemotherapy.  
2. Target hemoglobin is the lowest level needed to avoid red blood cell transfusions 

and must NOT exceed 120 g/L.  
3. If the patient’s hemoglobin increases by more than 10 g/L in a 2 week period or if the 

hemoglobin reaches a level sufficient to avoid red blood cell transfusions, the dose 
should be reduced: 
a. by 25% for epoetin alfa 
b. by 40% for darbepoetin alfa 

4. If the patient’s hemoglobin exceeds a level needed to avoid red blood cell 
transfusions, ESA therapy should be withheld, until the hemoglobin approaches a 
level where red blood cell transfusions may be required. At that point, ESA therapy 
may be reinitiated at a dose 25% below the previous epoetin dose and 40% below 
the previous darbepoetin dose. 

5. If the patient’s hemoglobin does not rise by 10 g/L after 4 weeks of therapy with 
epoetin or 6 weeks of therapy with darbepoetin, the dose of ESA may be increased 
as follows: 
a. Epoetin alfa may be increased to 60,000 units subcutaneously once weekly or 

300 units/kg subcutaneously three times per week for 4 weeks 
b. Darbepoetin alfa may be increased to 4.5 mcg/kg subcutaneously once weekly 

for 2 weeks 
c. Iron supplementation should be considered to improve response to ESA therapy 
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6. ESA therapy should be discontinued, if there is no further response to the increased 
dose by week 8. In most circumstances, no therapeutic ESA trial should go beyond 
2 months. 

7. ESA therapy should be discontinued after the completion of chemotherapy. 
Precautions: 
• Thromboembolism: ESAs may increase the risk of serious thromboembolic events, 

cardiovascular events, stroke and death. Treatment with ESA should be 
discontinued in patients at risk or those who are experiencing thromboembolic, 
cardiovascular, or cerebrovascular events. The lowest dose of ESAs needed to 
avoid red blood cell transfusions should be used and treatment with ESAs should be 
discontinued, as soon as chemotherapy is completed. 

• Hypertension: Patients with uncontrolled hypertension should NOT be treated with 
ESAs. In patients receiving ESAs, blood pressure should be closely monitored.  
Particular attention should be paid to the development of unusual headaches or an 
increase in headaches, as a possible warning signal. If hypertension develops, the 
dose of ESAs should be decreased or treatment discontinued. The patient’s 
hypertension should be managed in the interim.  

• Seizures: ESAs should be used with caution in patients who have a history of 
seizures or those who are predisposed to seizure activity, e.g., CNS infections and 
brain metastases.  

• Pure Red Cell Aplasia (PRCA): Any patient who develops a sudden loss of 
response to ESA therapy, accompanied by severe anemia and low reticulocyte 
count, should be evaluated for the etiology of the loss of effect, including the 
presence of neutralizing antibodies to erythropoietin. If PRCA is suspected, ESA 
therapy must be promptly discontinued and appropriate supportive care measures 
instituted. 

• Skin Reactions: Severe and life-threatening skin reactions including Stevens-
Johnson syndrome and toxic epidermal necrolysis (TEN) have been reported in 
patients treated with darbepoetin alfa (Aranesp) and epoetin alfa (Eprex).  If a 
severe skin reaction develops, ESA therapy must be discontinued immediately and 
permanently.27-28  

• Survival: Treatment with ESA has shortened overall survival and/or increased the 
risk of tumour progression or recurrence in patients with breast, head and neck, 
lymphoid, cervical, non-small cell lung cancers and patients with active malignancies 
not treated with either chemotherapy or radiation therapy, when dosed to achieve a 
target hemoglobin of 120 g/L or greater. 

 

Call Dr. Barb Melosky or Dr. Shirin Abadi @ (604) 877-6000 or 1-800-663-3333 with 
any problems or questions regarding this treatment protocol. 
 
References: 
1. Janssen Inc. EPREX product monograph. Toronto, Ontario; 14 October 2011.Amgen Canada Inc.  
2. ARANESP product monograph.  Mississauga, Ontario; 2 September 2011. 
3. Rizzo JD, Brouwers M, Hurley P, et al. American Society of Clinical Oncology/American Society of Hematology clinical practice 
guideline update on the use of epoetin and darbepoetin in adult patients with cancer. J Clin Oncol 2010;28(33):4996-5010. 

BC Cancer Protocol Summary SCESA                                                           Page 4 of 5 
Activated: 1 Jun 2010  Revised: 1 Mar 2018 (skin reactions added as a precaution) 
Warning: The information contained in these documents are a statement of consensus of BC Cancer professionals regarding their views of currently accepted approaches to treatment. Any clinician seeking to apply or consult these 
documents is expected to use independent medical judgement in the context of individual clinical circumstances to determine any patient's care or treatment. Use of these documents is at your own risk and is subject to BC Cancer's 
terms of use available at www.bccancer.bc.ca/legal.htm 
 



4. Rodgers GM, Blinder M, Cella D, et al.  National Comprehensive Cancer Network (NCCN); practice guidelines for cancer- and 
chemotherapy-induced anemia, V.1. 2013. 
5. Schrijvers D, Samblanx HD, Roila F. Erythropoiesis-stimulating agents in the treatment of anaemia in cancer patients: ESMO 
clinical practice guidelines for use. Ann Oncol 2010;21(Suppl 5):v244-v247. 
6. Tonelli M, Hemmelgarn B, Reiman T, et al. Benefits and harms of erythropoiesis-stimulating agents for anemia related to 
cancer: a meta-analysis. Can Med Assoc J 2009;180(11):E62-E71. 
7. Bohlius J, Wilson J, Seidenfeld J, et al.  Recombinant human erythropoietins and cancer patients: updated meta-analysis of 57 
studies including 9353 patients. J Natl Cancer Inst 2006;98:708-14. 
8. Smith RE Jr, Aapro MS, Ludwig H, et al. Darbepoetin alpha for the treatment of anemia in patients with active cancer not 
receiving chemotherapy or radiotherapy: results of a phase III, multicentre, randomized, double-blind, placebo-controlled study. J 
Clin Oncol 2008;26:1040-50. 
9. Witzig TE, Silberstein PT, Loprinzi CL, et al. Phase III, randomized, double-blind study of epoetin alfa compared with placebo 
in anemic patients receiving chemotherapy. J Clin Oncol 2005;23(12):2606-17. 
10. Christodoulou C, Dafni U, Aravantinos G, et al. Effects of epoetin-α on quality of life of cancer patients with solid tumors 
receiving chemotherapy. Anticancer Res 2009;29:693-702. 
11. Leyland-Jones B, Semiglazov V, Pawlicki M, et al. Maintaining normal hemoglobin levels with epoetin alfa in mainly nonanemic 
patients with metastatic breast cancer receiving first-line chemotherapy: a survival study. J Clin Oncol 2005;23:5960-72. 
12. Hedenus M, Adriansson M, San Miguel J, et al. Efficacy and safety of darbepoetin alfa in anaemic patients with 
lymphoproliferative malignancies: a randomized, double-blind, placebo-controlled study. Br J Haematol 2003;122:394-403. 
13. Henke M, Laszig R, Rube C, et al. Erythropoietin to treat head and neck cancer patients with anaemia undergoing 
radiotherapy: randomized, double-blind, placebo-controlled trial. Lancet 2003;362:1255-60. 
14. Overgard J, Hoff C, Hansen S, et al. Randomized study of darbepoetin alfa as modifier of radiotherapy in patients with primary 
squamous cell carcinoma of the head and neck (HNSCC): Final outcome of the DAHANCA 10 trial. J Clin Oncol 2009;27:15s (suppl; 
abstr 6007). 
15. Overgard J, Hoff C, Hansen S, et al. Randomized Study of the importance of novel erythropoiesis stimulating protein (Aranesp) 
for the effect of radiotherapy in patients with primary squamous cell carcinoma of the head and neck (HNSCC): The Danish Head 
and Neck Cancer Group DAHANCA 10 randomized trial (abstract). Eur J Cancer 2007;5:7. 
16. Wright JR, Ung YC, Julian JA, et al. Randomized, double-blind, placebo-controlled trials of erythropoietin in non-small-cell lung 
cancer with disease-related anemia. J Clin Oncol 2007;25:1027-32. 
17. Smith RE Jr, Aapro MS, Ludwig H, et al. Darbepoetin alpha for the treatment of anemia in patients with active cancer not 
receiving chemotherapy or radiotherapy: results of a phase III, multicentre, randomized, double-blind, placebo-controlled study. J 
Clin Oncol 2008;26:1040-50. 
18. Untch M, Fasching PA, Bauerfeind I, et al. PREPARE trial: a randomized phase III trial comparing preoperative, dose-dense, 
dose-intensified chemotherapy with epirubicin, paclitaxel and CMF with a standard dosed epirubicin/cyclophosphamide followed by 
paclitaxel ± darbepoetin alfa in primary breast cancer: a preplanned interim analysis of efficacy at surgery. J Clin Oncol 
2008;26(15S):517. 
19. Thomas G, Ali S, Hoebers FJ, et al. Phase III trial to evaluate the efficacy of maintaining hemoglobin levels above 12.0 g/dL 
with erythropoietin vs above 10.0 g/dL without erythropoietin in anemic patients receiving concurrent radiation and cisplatin for 
cervical cancer. Gynecol Oncol 2008;108:317-25. 
20. Glaspy J, Crawford J, Vansteenkiste J, et al. Erythropoiesis-stimulating agents in oncology: a study-level meta-analysis of 
survival and other safety outcomes. Br J Cancer 2010;102:301-15. 
21. Bohlius J, Schmidlin K, Brillant C, et al. Recombinant human erythropoiesis stimulating agents and mortality in patients with 
cancer: a meta-analysis of randomized trials. Lancet 2009;373:1532-42. 
22. Bennett CL, Silver SM, Djulbegovic B, et al. Venous thromboembolism and mortality associated with recombinant 
erythropoietin and darbepoetin administration for the treatment of cancer-associated anemia. JAMA 2008;299(8):914-24. 
23. Ludwig H, Crawford J, Osterborg A, et al. Pooled analysis of individual patient-level data from all randomized, double-blind, 
placebo-controlled trials of darbepoetin alfa in the treatment of patients with chemotherapy-induced anemia. J Clin Oncol 
2009;27:2838-47. 
24. Engert A, Josting A, Haverkamp H, et al. Epoetin alfa in patients with advanced-stage Hodgkin’s lymphoma: results of the 
randomized placebo-controlled GHSG HD15EPO trial. J Clin Oncol 2010;28:2239-45. 
25. Pirker R, Ramlau RA, Schuette W, et al. Safety and efficacy of darbepoetin alpha in previously untreated extensive-stage 
small-cell lung cancer treated with platinum plus etoposide. J Clin Oncol 2008;26:2342-49. 
26. Grote T, Yeilding AL, Castillo R, et al. Efficacy and safety analysis of epoetin alfa in patients with small-cell lung cancer: a 
randomized, double-blind, placebo-controlled trial. J Clin Oncol 2005;23:9377-86. 
27. Government of Canada: Recalls and safety alerts.  ARANESP - Risk of Severe Skin Reactions: Stevens-Johnson Syndrome 
and Toxic Epidermal Necrolysis.  Available from: http://healthycanadians.gc.ca/recall-alert-rappel-avis/hc-sc/2017/63198a-eng.php.  
Accessed on May 5th, 2017.   
28. Eprex (epoetin alfa) [product monograph]. Toronto (ON): Janssen Inc.; 2017. 
 

BC Cancer Protocol Summary SCESA                                                           Page 5 of 5 
Activated: 1 Jun 2010  Revised: 1 Mar 2018 (skin reactions added as a precaution) 
Warning: The information contained in these documents are a statement of consensus of BC Cancer professionals regarding their views of currently accepted approaches to treatment. Any clinician seeking to apply or consult these 
documents is expected to use independent medical judgement in the context of individual clinical circumstances to determine any patient's care or treatment. Use of these documents is at your own risk and is subject to BC Cancer's 
terms of use available at www.bccancer.bc.ca/legal.htm 
 

http://healthycanadians.gc.ca/recall-alert-rappel-avis/hc-sc/2017/63198a-eng.php
https://health-products.canada.ca/dpd-bdpp/index-eng.jsp

	SCESA
	Protocol Code
	Supportive Care
	Tumour Group
	Dr. Barb Melosky
	Physician Contact
	Dr. Shirin Abadi
	Pharmacist Contact
	Drug Acquisition:
	Eligibility:
	Tests:
	Response to Therapy
	Duration of Therapy and Dose Modifications
	References:

