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Treatment of Anemia with Erythropoietic Agents in Patients with
Cancer – Adaption/Adoption of ASH-ASCO Guidelines:
Guideline Recommendations
N. Shehata, I. Walker, I. Quirt, K. Imrie, A.E. Haynes, M. Trudeau,
and the members of the Hematology Disease Site Group
A Quality Initiative of the
Program in Evidence-Based Care (PEBC), Cancer Care Ontario (CCO)
Report Date: January 15, 2010
WARNING
The Hematology Disease Site group is aware that the United States Food and Drug
Administration (US FDA) has ordered labelling changes for erythropoiesis-stimulating
agents. Erythropoiesis-stimulating agents should not be used with patients who are
expected to be cured of their cancer and should not begin when a patient's hemoglobin
levels exceed or equal 100 g/L.
Further information can be obtained at:
http://www.fda.gov/CDER/DRUG/InfoSheets/HCP/RHE2007HCP.htm
On February 16, 2010, the United States Food and Drug Administration (US FDA)
approved a risk evaluation and mitigation strategy (REMS) to ensure the safe use of
erythropoiesis-stimulating agents.
Further information can be obtained at:
http://www.fda.gov/AboutFDA/CentersOffices/CDER/ucm200847.htm
QUESTION
In adult patients with non-myeloid malignancies who are at risk for developing anemia
during the course, and therapy of their illness, does the use of erythropoiesis-stimulating
agents (ESAs) affect any of the following outcomes?
1. Survival
2. Quality of life
3. Transfusion requirements
4. Correction of anemia
5. Adverse events
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TARGET POPULATION
These recommendations apply to adult patients with non-myeloid malignancies.
INTENDED USERS
Healthcare practitioners treating patients with anemia and cancer.
RECOMMENDATIONS
The recommendations below are adopted or adapted from a joint American Society of
Hematology (ASH) and American Society of Clinical Oncology (ASCO) clinical practice
guideline on the use of erythropoiesis stimulating agents in cancer that was updated in 2007
(1,2). The wording of the recommendations within this practice guideline is the same as in
the ASH/ASCO guideline. Bold typeface indicates an adaptation of the original ASH/ASCO
recommendation.
 As in any medical situation, it is essential to consider other correctable causes of anemia
before initiating therapy with stimulants of erythropoiesis. Therefore, it is advisable to
conduct an appropriate history and physical and consider relevant diagnostic testing
aimed at identifying causes of anemia aside from chemotherapy or underlying
hematopoietic malignancy. At a minimum, one should take a thorough drug exposure
history, carefully review the peripheral blood smear (and in some cases, the bone
marrow), consider iron, folate, and B12 deﬁciency where indicated, and assess for occult
blood loss and renal insufﬁciency. The Direct Antiglobulin test may be appropriate for
patients with chronic lymphocytic leukemia, non-Hodgkin’s lymphoma (NHL), or a history
of autoimmune disease; endogenous erythropoietin levels may predict response in
patients with myelodysplasia. Consideration should be given to minimize the use of ESAs
in patients with a high risk of thromboembolic events, as further discussed in
Recommendation 4.
 Based on a comprehensive systematic review comparing outcomes of epoetin and
darbepoetin in patients with chemotherapy-induced anemia; and on identical cancerrelated indications, warnings, and cautions in the relevant FDA-approved package inserts,
the ASH/ASCO Update Committee considers these agents to be equivalent with respect to
effectiveness and safety.
 The use of ESAs is recommended as a treatment option for patients with chemotherapyassociated anemia and a hemoglobin concentration of less than 100 g/L to decrease
transfusions. Red blood cell (RBC) transfusion is also an option, depending upon the
severity of the anemia or clinical circumstances.
 Clinicians should carefully weigh the risks of thromboembolism in patients for whom
epoetin or darbepoetin. Consideration should be given to the use of anticoagulation if
patients are considered a high risk for thromboembolism.
 The approved starting dose of epoetin is 150 U/kg TIW or 40,000 U weekly subcutaneously
and of darbepoetin is 2.25 g/kg weekly or 500 micrograms every three weeks
subcutaneously. Dose escalation should follow the drug monograph.
 Epoetin or darbepoetin treatment should be discontinued in the absence of response (i.e.,
10–20 g/L rise in hemoglobin concentration or no diminution of transfusion requirements),
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beyond six to eight weeks of treatment, assuming appropriate dose increase has been
attempted. Patients who do not respond should be investigated for underlying tumour
progression, iron deficiency, or other etiologies for anemia.
 The hemoglobin concentration can be raised near a maximum concentration of 120 g/L, at
which time the dosage of the ESA should be reduced or withheld to maintain that level. A
50% reduction in the dose of the ESA should be made when the hemoglobin rise exceeds
10 g/L in any two-week period or when the hemoglobin concentrations exceeds 120 g /L.
The risk of venous thromboembolism should also be considered when determining dose
reduction schedules.
 Baseline and periodic monitoring of iron saturation, or ferritin levels and instituting iron
repletion is recommended as treating iron deficiency may limit the use of ESAs and as
iron deficiency may be the reason for failure to respond adequately to these agents.
 There are no studies to support the use of ESAs in anemic myeloma, NHL, or chronic
lymphocytic leukemia patients in the absence of concurrent chemotherapy. Analyses of
primary data from unpublished Study 20010103 (NCT00115167, available at:
http://clinicaltrials.gov/ct2/show/NCT00115167?term=20010103&rank=1) submitted to
the FDA in March 2007 support a stronger recommendation against the use of ESAs to treat
anemia associated with malignancy, or the anemia of cancer, among patients with either
solid or non-myeloid hematological malignancies who are not receiving concurrent
chemotherapy. This recommendation is consistent with the following black-box warning
that was added to the prescribing information for both epoetin alfa and darbepoetin in
March 2007: “Use of ESAs increased the risk of death when administered to a target
hemoglobin of 120 g/L in patients with active malignant disease receiving neither
chemotherapy nor radiation therapy. ESAs are not indicated in this population.”
 Physicians caring for patients with myeloma, NHL, or chronic lymphocytic leukemia are
advised to begin treatment with myelosuppressive chemotherapy and observe the
hematologic response solely through tumour reduction before considering ESAs. If a rise
in hemoglobin concentration is not observed following chemotherapy, treatment with ESAs
for myeloma, NHL, or chronic lymphocytic leukemia patients with chemotherapyassociated anemia should follow the recommendations outlined above. Caution should be
exercised in the use of ESAs concurrently with chemotherapeutic agents and diseases
where the risk of thromboembolic complications is increased. Blood transfusion is also an
option.
Qualifying Statements
 The US FDA has mandated black-box warnings for erythropoietin and darbepoietin. These
can be found in the product monograph and should be reviewed by practitioners before
prescribing erythropoietic agents
 Dose modifications according to the product monograph should be adhered to in order to
prevent thrombotic events.
 Acceptable dosing regimens for erythropoietin are 150 IU/kg subcutaneously three times
per week or 40,000 U weekly, although the optimal dosing schedule has not been
determined. Approved dosing regimens may be found in the product monograph.
 Common dosing strategies used for darbepoetin alfa are 2.25 μg/kg weekly, a flat dose of
200 μg every two weeks, or a flat dose of 500 μg every three weeks for three doses
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followed by 300 μg every three weeks. Insufficient comparative evidence currently exists
to determine the optimal dosing strategy.
Key Evidence
A practice guideline on the use of epoetin and darbepoetin in patients with cancer was
developed jointly by ASH/ASCO and updated in 2007 (1,2). The original ASH/ASCO practice
guideline was published in 2002 (3,4).
FUTURE RESEARCH
Several ongoing randomized trials were identified that are investigating the use of
ESAs in patients with cancer. Appendix 1 of Section 2 provides a detailed list of the identified
trials.
RELATED GUIDELINES
 PEBC EBS#12-1 The role of erythropoietin in the management of cancer patients with
non-hematologic malignancies receiving chemotherapy.
 PEBC EBS#6-12 Treatment of anemia with erythropoietic agents in non-myeloid
hematologic malignancies.
Funding
The PEBC is a provincial initiative of Cancer Care Ontario supported by the Ontario Ministry of Health
and Long-Term Care through Cancer Care Ontario. All work produced by the PEBC is editorially
independent from its funding source.
Copyright
This report is copyrighted by Cancer Care Ontario; the report and the illustrations herein may not be
reproduced without the express written permission of Cancer Care Ontario. Cancer Care Ontario
reserves the right at any time, and at its sole discretion, to change or revoke this authorization.
Disclaimer
Care has been taken in the preparation of the information contained in this report. Nonetheless, any
person seeking to apply or consult the report is expected to use independent medical judgment in the
context of individual clinical circumstances or seek out the supervision of a qualified clinician. Cancer
Care Ontario makes no representation or guarantees of any kind whatsoever regarding the report
content or use or application and disclaims any responsibility for its application or use in any way.
Contact Information
For further information about this report, please contact:
Dr. C.T. Kouroukis, Co-Chair, Hematology Disease Site Group
Juravinski Cancer Centre, 699 Concession Street, Hamilton, Ontario, L8V 5C2
Phone: 905-387-9711 ext. 62484
Fax: 905-575-6340
or
Dr. M.C. Cheung, Co-Chair, Hematology Disease Site Group
Odette Cancer Centre, 2075 Bayview Avenue, Toronto, Ontario, M4N 3M5
Phone: 416-480-4757 Fax: 416-480-6002

For information about the PEBC and the most current version of all reports,
please visit the CCO website at http://www.cancercare.on.ca/or contact the PEBC office at:
Phone: 905-527-4322 ext. 42822
Fax: 905-526-6775
E-mail: ccopgi@mcmaster.ca
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Treatment of Anemia with Erythropoietic Agents in Patients with
Cancer – Adaption/Adoption of ASH-ASCO Guidelines:
Evidentiary Base
N. Shehata, I. Walker, I. Quirt, K. Imrie, A.E. Haynes, M. Trudeau,
and the members of the Hematology Disease Site Group
A Quality Initiative of the
Program in Evidence-Based Care (PEBC), Cancer Care Ontario (CCO)
Report Date: January 15, 2010
QUESTION
In adult patients with cancer who are at risk for developing anemia during the course,
and therapy of their illness, does the use of erythropoiesis-stimulating (ESAs) agents affect
any of the following outcomes?
1. Survival
2. Quality of life
3. Transfusion requirements
4. Correction of anemia
5. Adverse events
INTRODUCTION
Anemia is a common finding in patients with cancer. For example, at diagnosis, 62% of
patients with multiple myeloma may have anemia, and eight percent will have a hemoglobin
level less than 80 g/L (1). Thirty-two percent of patients with non-Hodgkin’s lymphoma (NHL)
will have anemia when they are first diagnosed (2), and an estimated 37% to 100% of patients
treated with CHOP (cyclophosphamide, doxorubicin, vincristine, and prednisone)
chemotherapy will develop anemia during the course of their therapy (3,4). Factors
contributing to the development of anemia in both patient groups include inadequate
erythropoietin production (5-8), occurring in 25 to 70% of patients with multiple myeloma and
86% of patients with NHL (5,6); increased plasma volume (multiple myeloma) (9);
chemotherapy-induced bone marrow toxicity (10); anemia of chronic disease (11); bone
marrow infiltration; and concurrent iron, folate, or B12 deficiency.

Erythropoiesis-stimulating agents are an efficacious treatment of anemia as they have
been reported to increase the hemoglobin concentration in patients with renal failure (12EVIDENTIARY BASE - page 1

14), decrease transfusion requirements, and improve performance status in phase I/II clinical
trials in patients with multiple myeloma and NHL (15-17), and improve the quality of life in
patients with renal failure (12), rheumatoid arthritis (18), and non-myeloid malignancies
receiving chemotherapy (19). These agents are also not associated with the adverse reactions
experienced by some patients receiving red cell transfusions (i.e., viral transmission, allergic
reactions, hemolytic transfusion reactions, bacterial contamination, and transfusion-related
acute lung injury) (20). However, the use of ESAs is increasingly associated with toxicities
such as venous thromboembolism and is costly. There are currently two types of synthetic
ESAs: recombinant human erythropoietin (erythropoietin) and darbepoetin alfa. In addition,
erythropoietin is available as either epoetin alfa or epoetin beta. Throughout the remainder
of this guideline, the term “erythropoietin” will be used to describe both epoetin alfa and
epoetin beta, and the term “erythropoiesis-stimulating agents (ESAs)” will be used to
describe both erythropoietin and darbepoetin alfa.
The Cancer Care Ontario (CCO) Program in Evidence-based Care (PEBC) has authored
two guidelines on the use of ESAs in cancer. Evidence-based series (EBS) #12-1, The role of
erythropoietin in the management of cancer patients with non-hematologic malignancies
receiving chemotherapy was published in 1997 (21), re-written in 2003 (22), and last updated
in 2005. The systematic review component of evidence-based series #6-12, Treatment of
anemia with erythropoietic agents in non-myeloid hematologic malignancies, was published
in 2007 (23), with the full series available online (24).
The Systemic Treatment Guideline Development Group (GDG) and the Hematology
Disease Site Group (DSG) were aware of rapidly emerging literature on the use of
erythropoietin and darbepoetin in cancer and the need for the documents to be updated. In
the summer of 2007, the Systemic Treatment GDG and the Hematology DSG became aware of
the imminent publication of a revision to the clinical practice guideline published by the
American Society of Hematology (ASH) and the American Society of Clinical Oncology (ASCO)
in 2002 (25,26). That update was published simultaneously in Blood and the Journal of
Clinical Oncology in January 2008 (27,28)
METHODS
The EBS guidelines developed by CCO PEBC use the methods of the Practice Guidelines
Development Cycle (29). The PEBC is supported by the Ontario Ministry of Health and LongTerm Care through CCO. All work produced by the PEBC is editorially independent from its
funding source. For this project, the core methodology used to develop the evidentiary base
was the quality assessment and adaptation of a guideline developed by the ASH and ASCO
(27,28).
A systematic review to identify high-quality evidence is conducted as part of the
guideline development process (29) for all EBS guidelines. A search for clinical practice
guidelines is undertaken as part of that systematic review. When a relevant practice
guideline is identified, an assessment of the quality of that guideline is conducted using the
AGREE instrument (30). If the identified practice guideline is of high quality, the
development group assesses the applicability of the guideline for use in Ontario. This
assessment includes a discussion surrounding each of the individual recommendations within
the guideline and whether each recommendation can or should be applied in the context of
Ontario.
The entire guideline may be rejected or endorsed in whole or individual
recommendations may be rejected, adopted, or adapted for use in Ontario.
An expert panel was formed to review and assess the ASH/ASCO guideline. The ESA
expert panel consisted of clinicians with expertise in the management of hematologic
malignancies and solid tumours comprised of members from the Hematology DSG and the
Systemic Therapy GDG and one methodologist. Panel members assessed the ASH/ASCO
EVIDENTIARY BASE - page 2

guideline using the AGREE instrument (30). Assessments were to be collected and collated by
one panel member (AH). The collated assessments were then to be distributed to all panel
members and a teleconference held to discuss and resolve disagreements in AGREE ratings.
The AGREE instrument consists of the following six domains assessing guideline quality:
1) scope and purpose, 2) stakeholder involvement, 3) rigour of development, 4) clarity of
presentation, 5) applicability, and 6) editorial independence. Each quality domain consists of
a number of items addressing that particular aspect of guideline quality. The guideline is
rated on each item, using a scale from one (strongly disagree) to four (strongly agree).
Agreement between reviewers consists of a difference between the highest and lowest scores
of no more than one, and disagreement exists when scores differ by two or more.
Standardized domain scores are calculated by summing the scores of the individual items in a
domain for all reviewers and by standardizing the total as a percentage of the maximum
possible score for that domain.
RESULTS
The updated ASH/ASCO guideline included five systematic reviews, all of which
included randomized controlled trials or systematic reviews. Three systematic reviews
investigated the use of ESAs in cancer, one investigated erythropoietin in non-hematological
malignancies only, and one investigated ESAs in non-myeloid hematological malignancies.
Four of the systematic reviews included a meta-analysis of the randomized controlled trial
data. The five systematic reviews were considered to be high quality and comprehensive by
the ASH/ASCO guideline authors. In addition to systematic reviews, the ASH/ASCO guideline
included reports of randomized controlled trials that were published after the literature
search dates of the included systematic reviews.
Five panel members (reviewers) independently assessed the updated ASH/ASCO
guideline (27,28), using the AGREE instrument. Reviewer’s AGREE scores for each domain can
be found in Table 1. Disagreements between reviewers existed for 13 of 23 items in the
AGREE instrument. A total of 11 items where disagreements existed were found within the
following domains: scope and purpose, stakeholder involvement, and rigour of development.
Three reviewers used only the updated (2008) guideline document, while two also referred to
the 2002 publication. A meeting of the ESAs expert panel was held by teleconference to
discuss the AGREE scores, and the reviewers were reminded that the original ASH/ASCO
guideline should be used in the assessment of the update, as the AGREE methodology
specifically advocates this.
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Table 1. AGREE scores for each reviewer by domain and item.
AGREE item

Reviewer 1

Score (1-strongly disagree  4-strongly agree)
Reviewer 2
Reviewer 3
Reviewer 4
Reviewer 5

Scope and Purpose: standardized domain score 60%
1. The overall objective(s) of the guideline is (are) specifically described.
2. The clinical question(s) covered by the guideline is (are) specifically described.
3. The patients to whom the guideline is meant to apply are specifically described.

4
2
2

4
4
3

1
1
4

4
3
3

3
3
1

2

3

4

4

2

1
2
1

2
4
1

1
1
3

2
2
1

2
2
1

2
2
1

4
4
3

4
2
4

4
3
3

4
2
2

4

4

4

4

4

4

3

4

4

4

1
2

4
3

3
1

3
1

4
1

4
4
2
1

4
4
4
1

4
4
4
1

4
4
4
1

4
3
4
1

1

2

1

1

1

Stakeholder Involvement: standardized domain score 40%
4. The guideline development group includes individuals from all the relevant
professional groups.
5. The patients’ views and preferences have been sought.
6. The target users of the guideline are clearly defined.
7. The guideline has been piloted among target users.
Rigour of Development: standardized domain score 68%
8. Systematic methods were used to search for evidence.
9. The criteria for selecting the evidence are clearly described.
10. The methods for formulating the recommendations are clearly described.
11. The health benefits, side effects and risks have been considered in formulating
the recommendations.
12. There is an explicit link between the recommendations and the supporting
evidence.
13. The guideline has been externally reviewed by experts prior to its publication.
14. A procedure for updating the guideline is provided.
Clarity and Presentation: standardized domain score 70%
15. The recommendations are specific and unambiguous.
16. The different options for management of the condition are clearly presented.
17. Key recommendations are easily identifiable.
18. The guideline is supported with tools for application.
Applicability: standardized domain score 2%
19. The potential organizational barriers in applying the recommendations have
been discussed.
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Score (1-strongly disagree  4-strongly agree)
Reviewer 1
Reviewer 2
Reviewer 3
Reviewer 4
Reviewer 5

AGREE item
20. The potential cost implications of applying the recommendations have been
considered.
21. The guideline presents key review criteria for monitoring and/or audit purposes.

1

1

1

1

1

1

1

1

1

1

2
4

2
3

4
4

1
4

2
4

Unsure

Strongly
recommend

Strongly
recommend

Strongly
recommend

Strongly
recommend

Editorial Independence: standardized domain score 67%
22. The guideline is editorially independent from the funding body.
23. Conflicts of interest of guideline development members have been recorded.
Overall Assessment
Would you recommend these guidelines for use in practice?
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Reviewer Scores by AGREE Domain
Scope and Purpose
This domain assesses whether the guideline developers have included specific aims or
objectives, identified specific clinical questions, and provided the target population. The
standardized domain score was 60%. Originally, disagreements existed between reviewers’
scores for all three items; however, after discussion, all five reviewers agreed or strongly
agreed that the guideline had specific objectives, clinical questions, and target population.
The difference in scoring of the items in this domain related mainly to the fact that the
updated guideline lacked much of the methodologic detail included in the original 2002
publication and not all reviewers scored the items using the original publication—the
standardized domain score would have been higher had all reviewers used both publications
to assess guideline quality. The panel agreed that inclusion of more specific methodologic
detail in the updated guideline document would have assisted the user/reviewer.
Stakeholder Involvement
This domain assesses the extent to which various stakeholders are identified and
included in the development process. The standardized domain score was 40%. The
reviewers agreed that the guideline development group included individuals from all the
relevant professional groups, patients’ views were not included in the development process,
target users of the guideline were not defined, and pilot testing among target users was not
described.
Rigour of Development
This domain consists of seven items concerning the methodology used to develop the
guideline. The standardized domain score was 68%. Disagreements originally existed for all
but two items. The reviewers strongly agreed that the health benefits and risks were
considered when formulating the recommendations and that there was an explicit link
between the recommendations and the supporting evidence. As with the scope and purpose
domain, many of the differences in the scoring of items were attributed to the fact that not
all reviewers used both publications to assess the guideline’s quality. After discussion, the
reviewers agreed or strongly agreed that the methodology used to search and identify the
evidence was systematic and clearly described and that the methods used in formulating the
recommendations were also clearly described. The reviewers also agreed or strongly agreed
that the guideline had been externally reviewed by experts prior to publication. In contrast,
the reviewers noted that no mention of an updating procedure was made in the guideline.
Clarity and Presentation
This domain deals with the language and format of the guideline. The standardized
domain score was 70%. Based on the original scores, the reviewers unanimously agreed that
the recommendations were both specific and unambiguous and that the different
management options for these patients were presented. The reviewers also unanimously
agreed that the guideline was not supported by any tools to assist in its application. Four of
five reviewers strongly agreed that the key recommendations were easily identified; however,
one reviewer disagreed.
Applicability
This domain assesses the extent to which potential organizational, behavioural, and
cost implications were addressed in the guideline. The standardized domain score was 2%.
The reviewers, unanimously, strongly disagreed or disagreed with all three items.
Specifically, the guideline did not address potential organizational barriers, cost implications,
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or review criteria for monitoring or auditing its implementation. The reviewers agreed that,
even if the guideline had included a discussion of organizational barriers, it most likely would
not have applied in the context of Ontario, due to differences between the healthcare
systems in Canada and the United States.
Editorial Independence
This domain assesses whether the guideline developers were editorially independent
from the funding body and whether potential conflicts of interest were disclosed by the
authors. The standardized domain score was 67%. The reviewers agreed or strongly agreed
that potential conflicts of interest were disclosed by the guideline authors. Originally, four of
five reviewers disagreed that the guideline was developed independently from the funding
body; however, after discussion, all five reviewers unanimously disagreed. As ASH/ASCO was
the funding body and executives from both reviewed the guideline prior to completion, it is
unclear how much editorial independence the authors had.
Overall Assessment
Four of five reviewers strongly recommended the guideline for use in clinical practice.
The last reviewer originally gave an overall assessment of “unsure”.
However, after
discussion, all reviewers agreed to strongly recommend the guideline.
DISCUSSION
The expert panel discussed the results of the assessment of the ASH/ASCO guideline on
ESAs in cancer. Many of the disagreements between reviewers’ ratings were due to the fact
that not all reviewers used both the original and updated guidelines in their assessments. If
all five reviewers had used both publications, the standardized domain scores might have
been higher.
The expert panel agreed with the reviewers’ assessment that the ASH/ASCO guideline
scored highly for many aspects of guideline quality. The scope and purpose of the guideline
were well-defined and the development of the guideline was well-described, systematic, and
of high quality; however, the authors could have provided a procedure for updating the
guideline. In addition the expert panel agreed that the recommendations within the
guideline were easy to identify, clear, and specific and that the authors presented the various
treatment options available to patients.
Some aspects of the guideline could have been improved. In terms of stakeholder
involvement, the authors included individuals from all relevant professional groups; however,
it is unknown whether, or how, patients’ views and opinions were sought or included. In
addition, the authors did not report on the target user group and whether the guideline was
pilot tested among members of that group. The expert panel agreed that, although the
guideline development process included all of the relevant professionals, the inclusion of
patient representatives or patients’ views may have benefitted the final productThe guideline authors reported conflicts of interest in the guideline; however, whether
the guideline was editorially independent of either ASH or ASCO was not declared in the
guideline. Without a statement to that effect, the expert panel could only rate this aspect of
guideline quality as low.
The ASH/ASCO guideline scored the lowest on the applicability domain. Specifically,
no mention was made of potential organizational barriers or cost implications. The expert
panel agreed that given the differences in how health care is delivered in the United States
compared to Ontario, the organizational barriers would have not likely have applied in
Ontario.
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The expert panel agreed that the ASH/ASCO guideline is of high quality, especially
with respect to the objectives, development process, and clarity of the recommendations.
The expert panel agreed with the reviewers’ overall assessment, and thus strongly
recommend the ASH/ASCO guideline. However, certain aspects of the guideline were of
lower quality and therefore prevented the expert panel from recommending its outright
endorsement.
Given that the both the evidence base was identified using systematic
methods and that similarly systematic methods were used to formulate the recommendations,
the expert panel agreed that the guideline should be adapted for use in Ontario. Specifically
the panel felt that each recommendation should be assessed independently using both the
evidence base and a consensus approach. Each recommendation should therefore be either
adopted or rejected, or adapted for use in Ontario. The adaptation process and resulting
discussions are further described in Section 3: EBS Development
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Table 2. ASH/ ASCO recommendations from updated 2007 guideline on the use of epoetin and darbepoetin for cancer.
Recommendation Category

2007 Recommendation

1. General recommendation

As in any medical situation, it is essential to consider other correctable causes of anemia before initiating
therapy with stimulants of erythropoiesis. Therefore, it is advisable to conduct an appropriate history
and physical and to consider relevant diagnostic testing aimed at identifying causes of anemia aside from
chemotherapy or underlying hematopoietic malignancy. At a minimum, one should take a thorough drug
exposure history, carefully review the peripheral blood smear (and in some cases, the bone marrow),
consider iron, folate, and B12 deficiency where indicated, and assess for occult blood loss and renal
insufficiency. The Direct Antiglobulin test may be appropriate for patients with chronic lymphocytic
leukemia, non-Hodgkin’s lymphoma, and for those with a history of auto-immune disease; endogenous
erythropoietin levels may predict response in patients with myelodysplasia. Consideration should be given
to minimize use of ESAs in patients with high risk of thromboembolic events, as further discussed in
Recommendation 4.

2. Special commentary on the comparative
effectiveness of epoetin and darbepoetin

Based on a comprehensive systematic review comparing outcomes of epoetin and darbepoetin in patients
with chemotherapy-induced anemia; and on identical cancer-related indications, warnings, and cautions
in the relevant FDA-approved package inserts, the Update Committee considers these agents to be
equivalent with respect to effectiveness and safety.

3. Chemotherapyinduced anemia

a) Threshold for initiating
ESA therapy, Hb
concentration approaching
or < 10 g/dL

The use of epoetin or darbepoetin is recommended as a treatment option for patients with
chemotherapy-associated anemia and a Hb concentration that is approaching, or has fallen below, 10
g/dL, to increase Hb and decrease transfusions. Red blood cell (RBC) transfusion is also an option
depending upon the severity of the anemia or clinical circumstances.

b) Initiation threshold, > 10
g/dL but < 12 g/dL

For patients with declining Hb levels but less severe anemia (those with Hb concentration < 12 g/dL, but
who have never fallen near 10 g/dL), the decision of whether to use epoetin or darbepoetin immediately
or to wait until the Hb levels fall closer to 10 g/dL should be determined by clinical circumstances
(including but not limited to elderly individuals with limited cardiopulmonary reserve, those with
underlying coronary artery disease or symptomatic angina, or substantially reduced exercise capacity,
energy, or ability to carry out activities of daily living [ADLs]). RBC transfusion is also an option when
warranted by clinical conditions.

4. Thromboembolic risk

Clinicians should carefully weigh the risks of thromboembolism in patients for whom epoetin or
darbepoetin are prescribed. Randomized clinical trials and systematic reviews of available randomized
clinical trials demonstrate an increased risk of thromboembolism in patients receiving epoetin or
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darbepoetin. Specific risk factors for thromboembolism have not been defined in these trials; therefore,
clinicians should use caution and clinical judgment when considering use of these agents. Established,
general risk factors for thromboembolic events include previous history of thromboses, surgery, and
prolonged periods of immobilization or limited activity. Multiple myeloma patients who are being treated
with thalidomide or lenalidomide and doxorubicin or corticosteroids are at increased risk.18 There are no
data regarding concomitant use of anticoagulants or aspirin to modulate this risk.
5. Starting and escalating doses

The FDA-approved starting dose of epoetin is 150 U/kg TIW or 40,000 U weekly subcutaneously. The FDAapproved starting dose of darbepoetin is 2.25 μg/kg weekly or 500 micrograms every 3 wk
subcutaneously. Alternative starting doses or dosing schedules have shown no consistent difference in
effectiveness on outcomes including transfusion and Hb response, although they may be considered to
improve convenience. Dose escalation should follow FDA-approved labeling (Table 6); no convincing
evidence exists to suggest differences in dose escalation schedules are associated with different
effectiveness.

6. Discontinuing therapy for no response

Continuing epoetin or darbepoetin treatment beyond 6–8 wk in the absence of response (eg, < 1–2 g/dL
rise in Hb or no diminution of transfusion requirements), assuming appropriate dose increase has been
attempted in non-responders as per the FDA-approved label, does not appear to be beneficial and ESA
therapy should be discontinued. Patients who do not respond should be investigated for underlying tumor
progression, iron deficiency, or other etiologies for anemia.

7. Hb target

Hb can be raised to (or near) a concentration of 12 g/dL, at which time the dosage of epoetin or
darbepoetin should be titrated to maintain that level. Dose and dose modification recommendations
recorded in the package insert as of March 2007 and approved by the FDA can be found in Table 6 (and
Table 6A, based on the November 8, 2007, FDA labeling announcement). Dose reductions are also
recommended when Hb rise exceeds 1 g/dL in any 2 wk period or when the Hb exceeds 11 g d/L. Risk of
venous thromboembolism should also be considered when determining dose reduction schedules.

8. Iron monitoring and supplementation

Baseline and periodic monitoring of iron, total iron-binding capacity, transferrin saturation, or ferritin
levels and instituting iron repletion when indicated may be valuable in limiting the need for epoetin,
maximizing symptomatic improvement for patients, and determining the reason for failure to respond
adequately to epoetin. There is inadequate evidence to specify the optimal timing, periodicity, or testing
regimen for such monitoring.

9. Anemia in patients not receiving concurrent
chemotherapy

There is evidence that supports the use of epoetin or darbepoetin in patients with anemia associated with
low-risk myelodysplasia. There are no published high-quality studies to support its exclusive use in anemic
myeloma, non-Hodgkin’s lymphoma, or chronic lymphocytic leukemia patients in the absence of
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concurrent chemotherapy. Analyses of primary data from Study 20010103 (as yet unpublished) submitted
to the FDA in March of 2007, support a stronger recommendation against the use of ESAs to treat anemia
associated with malignancy, or the anemia of cancer, among patients with either solid or non-myeloid
hematological malignancies who are not receiving concurrent chemotherapy. This recommendation is
consistent with the black-box warning that was added to the prescribing information for both epoetin alfa
and darbepoetin in March of 2007, as follows: “Use of ESAs increased the risk of death when administered
to a target Hb of 12 g/dL in patients with active malignant disease receiving neither chemotherapy nor
radiation therapy. ESAs are not indicated in this population.”
10. Treatment of anemia in patients with nonmyeloid hematological malignancies who are
receiving concurrent chemotherapy

Physicians caring for patients with myeloma, non-Hodgkin’s lymphoma, or chronic lymphocytic leukemia
are advised to begin treatment with chemotherapy and/or corticosteroids and observe the hematologic
outcomes achieved solely through tumor reduction before considering epoetin. If a rise in Hb is not
observed following chemotherapy, treatment with epoetin or darbepoetin for myeloma, non-Hodgkin’s
lymphoma, or chronic lymphocytic leukemia patients experiencing chemotherapy associated anemia
should follow the recommendations outlined above. Particular caution should be exercised in the use of
epoetin or darbepoetin concomitant with chemotherapeutic agents and diseases where risk of
thromboembolic complications is increased (refer to Recommendation IV). Blood transfusion is also a
therapeutic option.

Note: Hb=hemoglobin; FDA=US Food and Drug Administration.
Source:
Rizzo JD, Somerfield MR, Hagerty KL, Seidenfeld J, Bohlius J, Bennett CL, et al. Use of epoetin
American Society of Hematology/ American Society of Clinical Oncology clinical practice guideline update.
Rizzo JD, Somerfield MR, Hagerty KL, Seidenfeld J, Bohlius J, Bennett CL, et al. Use of epoetin
American Society of Hematology/ American Society of Clinical Oncology clinical practice guideline update.

and darbepoetin in patients with cancer: 2007
Blood. 2008;111(1):25-41.
and darbepoetin in patients with cancer: 2007
J Clin Oncol. 2008;26(1):132-49.

Please note that both print versions of the guideline contain an error in section VIII, “Iron Monitoring and Supplementation”, under Literature Update
and Discussion, the second sentence of the fourth paragraph should have indicated that patients were required to have a serum ferritin level ≥ 100 ng/mL
or transferrin saturation ≥ 15%. The Journal of Clinical Oncology has corrected this in the online version.
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ONGOING TRIALS
The National Cancer Institute’s clinical trials database on the Internet
(http://www.cancer.gov/search/clinical_trials/) and the National Institutes of Health Clinical
Trials database (http://clinicaltrials.gov/) were searched for reports of new or ongoing
randomized trials that included patients with cancer who were receiving ESAs to treat
anemia. Several ongoing randomized trials were identified (Appendix 1).
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Appendix 1. Ongoing randomized trials of ESAs to treat anemia in patients with cancer.
Protocol ID

Title and details of trial

Open to recruitment
NCT00144755
Intensified CHOP Plus Rituximab (R-CHOP 14) Versus CHOP Plus Rituximab (RLNH03-6B
CHOP 21) and Frontline/Prophylactic Darbepoetin Alfa Treatment Versus Usual
Symptomatic Treatment of Anemia in Patients Aged 60 to 80 Years With
Diffuse Large B-Cell Lymphoma.
Primary outcome: event-free survival.
Projected accrual: 600. Sponsorship: Groupes d’Etudes de Lymphomes de
L’Adulte. Accessed: December 3, 2008. Available at:
http://clinicaltrials.gov/ct2/show/NCT00144755?term=NCT00144755&rank=1.
NCT00281892
GCLLSG-CLL9
EU-20561
EUDRACT2005-00301415

Fludarabine and Darbepoetin Alfa versus Fludarabine Alone in Treating Older
Patients With Chronic Lymphocytic Leukemia. Primary outcomes: response,
anemia, transfusion requirements, quality of life, duration and frequency of
hospitalization, event-free survival, progression-free survival, overall survival.
Projected accrual: 348. Sponsorship: German CLL Study Group. Accessed:
December 3, 2008. Available at:
http://clinicaltrials.gov/ct2/show/NCT00281892?term=NCT00281892&rank=1.

NCT000338286
CR005143

A Randomized, Open-Label, Multicenter, Phase 3 Study of Epoetin Alfa Versus
Standard Supportive Care in Anemic Subjects With Metastatic Breast Cancer
Receiving First-Line Standard Chemotherapy. Primary outcome: progressionfree survival. Projected accrual: 1000. Sponsorship: Johnson & Johnson
Pharmaceutical Research & Development, L.L.C. Accessed: December 3, 2008.
Available at:
http://clinicaltrials.gov/ct2/show/NCT00338286?term=NCT00338286&rank=1.

NCT00482716
BARTS06/Q0605/93
ISRCTN11830961
EU-20731

Phase III Randomized Study of Recombinant Epoetin Alfa or Epoetin Beta With
Versus Without Parenteral Iron in Anemic, Iron-Replete Patients With
Nonmyeloid Malignancies. Primary outcome: maximum hemoglobin achieved.
Projected accrual: 80. Sponsorship: St. Bartholomew’s Hospital. Accessed:
December 3, 2008. Available at:
http://clinicaltrials.gov/ct2/show/NCT00482716?term=NCT00482716&rank=1.

NCT00628043
EPO316 JP

A Phase III Randomized Double-Blind Placebo-Controlled Study of Epoetin Beta
for the Treatment of Chemotherapy-Induced Anemia (CIA) in Cancer Patients.
Primary outcomes: proportion of patients who receive RBC transfusions,
proportion of patients whose hemoglobin <8.0 g/dL. Projected accrual: 160.
Sponsorship: Chugai Pharmaceutical. Accessed: December 3, 2008. Available
at:
http://clinicaltrials.gov/ct2/show/NCT00628043?term=NCT00628043&rank=1.

NCT00661999
MAYO-MC04CC

A Phase III, Randomized Study of the Effects of Parenteral Iron, Oral Iron, or
No Iron Supplementation on the Erythropoietic Response to Darbepoetin Alfa
for Cancer Patients With Chemotherapy-Associated Anemia. Primary outcome:
hematopoietic response. Projected accrual: 582. Sponsorship: Mayo Clinic;
NCI. Accessed: December 3, 2008. Available at:
http://clinicaltrials.gov/ct2/show/NCT00661999?term=NCT00661999&rank=1.
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NCT00624312
07.0048

A Prospective, Randomized, Double-Blinded Control Study of Procrit Versus
Placebo to Determine Efficacy in Pre-Operative Patients Undergoing Major
Surgical Oncology Operations. Primary outcome: proportion of patients who
receive transfusion. Projected accrual: 86. Sponsorship: University of
Louisville; Ortho Biotech, Inc. Accessed: December 3, 2008. Available at:
http://clinicaltrials.gov/ct2/show/NCT00624312?term=NCT00624312&rank=1.

NCT00416624
MCCRC-RC05CB
MCCRC-06002991

Pilot Randomized Study of Epoetin alfa or Darbepoetin alfa in Patients With
Chemotherapy-Associated Anemia. Primary outcome: hematopoietic response.
Projected accrual: 320. Sponsorship: Mayo Clinic; NCI. Accessed: December 3,
2008. Available at:
http://clinicaltrials.gov/ct2/show/NCT00416624?term=NCT00416624&rank=1.

NCT00294203
EPOSUR
20052318

Placebo-Controlled Pilot Study to Assess the Post-Operative Administration of
Epoetin Alfa on Patients Undergoing Abdominal or Pelvic Surgery for
Malignancy.
Primary outcomes: post-operative hemoglobin, reticulocyte
count, reticulocyte hemoglobin.
Projected accrual: 40.
Sponsorship:
University of Florida; Ortho Biotech Clinical Affairs, L.L.C.
Accessed:
December 3, 2008. Available at:
http://clinicaltrials.gov/ct2/show/NCT00294203?term=NCT00294203&rank=1.
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Treatment of Anemia with Erythropoietic Agents in Patients with
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N. Shehata, I. Walker, I. Quirt, K. Imrie, A.E. Haynes, M. Trudeau,
and the members of the Hematology Disease Site Group
A Quality Initiative of the
Program in Evidence-Based Care (PEBC), Cancer Care Ontario (CCO)
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THE PROGRAM IN EVIDENCE-BASED CARE
The Program in Evidence-based Care (PEBC) is an initiative of the Ontario provincial
cancer system, Cancer Care Ontario (CCO) (1). The PEBC mandate is to improve the lives of
Ontarians affected by cancer, through the development, dissemination, implementation, and
evaluation of evidence-based products designed to facilitate clinical, planning, and policy
decisions about cancer care.
The PEBC supports a network of disease-specific panels, termed Disease Site Groups
(DSGs) and Guideline Development Groups (GDGs), as well as other groups or panels called
together for a specific topic, all mandated to develop the PEBC products. These panels are
comprised of clinicians, other healthcare providers and decision makers, methodologists, and
community representatives from across the province.
The PEBC is well known for producing evidence-based guidelines, known as Evidencebased Series (EBS) reports, using the methods of the Practice Guidelines Development Cycle
(1,2). The EBS report consists of an evidentiary base (typically a systematic review), an
interpretation of and consensus agreement on that evidence by our Groups or Panels, the
resulting recommendations, and an external review by Ontario clinicians and other
stakeholders in the province for whom the topic is relevant. The PEBC has a formal
standardized process to ensure the currency of each document, through the periodic review
and evaluation of the scientific literature and, where appropriate, the integration of that
literature with the original guideline information.
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The Evidence-Based Series
Each EBS is comprised of three sections:





Section 1: Guideline Recommendations. Contains the clinical recommendations
derived from a systematic review of the clinical and scientific literature and its
interpretation by the Group or Panel involved and a formalized external review in
Ontario by review participants.
Section 2: Evidentiary Base. Presents the comprehensive evidentiary/systematic
review of the clinical and scientific research on the topic and the conclusions reached
by the Group or Panel.
Section 3: EBS Development Methods and External Review Process. Summarizes the
evidence-based series development process and the results of the formal external
review of the draft version of Section 1: Guideline Recommendations and Section 2:
Evidentiary Base.

DEVELOPMENT OF THIS EVIDENCE-BASED SERIES
Development and Internal Review
This EBS was developed by the erythropoiesis-stimulating agents (ESAs) expert panel,
consisting of the Hematology DSG, and the Systemic Therapy GDG of the CCO PEBC. The
series is a convenient and up-to-date source of the best available evidence on ESAs in cancer,
developed through systematic review, evidence synthesis, and input from practitioners in
Ontario. For a current list of Hematology DSG members please visit our website:
http://www.cancercare.on.ca/english/toolbox/qualityguidelines/diseasesite/hemaebs/hema-dsg/.
The expert panel agreed that the American Society of Hematology (ASH) and American
Society of Clinical Oncology (ASCO) 2007 update of epoetin and darbepoetin in patients with
cancer clinical practice guideline was high quality and should be used to inform the
development of a clinical practice guideline to guide physicians in Ontario (3,4). The original
ASH/ASCO guideline was published in 2002 (5,6).
The full membership of the Hematology DSG agreed with the expert panel’s
recommendation to adapt the systematic review component of the guideline produced by
ASH/ASCO as the DSG considered it to be of high quality, with a development process
comparable to our own. The Hematology DSG reviewed the expert panel’s assessment of
each recommendation of the ASH/ASCO guideline to determine the applicability of each to
the context of Ontario.
The results of this consensus process follow.
For each
recommendation the original ASH/ASCO wording is provided, as is the consensus process and,
the decision to adopt, adapt, or reject the recommendation. For adapted recommendations,
appropriate revisions to the wording of the recommendation are provided. In all cases, the
final recommendations of the expert panel and the Hematology DSG, whether adopted or
adapted, are contained within the boxed text.
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ASH/ASCO Recommendation
General recommendation
As in any medical situation, it is essential to consider other correctable causes
of anemia before initiating therapy with stimulants of erythropoiesis.
Therefore, it is advisable to conduct an appropriate history and physical and to
consider relevant diagnostic testing aimed at identifying causes of anemia aside
from chemotherapy or underlying hematopoietic malignancy. At a minimum,
one should take a thorough drug exposure history, carefully review the
peripheral blood smear (and in some cases, the bone marrow), consider iron,
folate, and B12 deﬁciency where indicated, and assess for occult blood loss and
renal insufﬁciency. The Direct Antiglobulin test may be appropriate for patients
with chronic lymphocytic leukemia, non-Hodgkin’s lymphoma, and for those
with a history of auto-immune disease; endogenous erythropoietin levels may
predict response in patients with myelodysplasia. Consideration should be given
to minimize use of ESAs in patients with high risk of thromboembolic events, as
further discussed in Recommendation 4.
While the DSG noted that this recommendation was not based on firm evidence, it
considered the recommendation regarding investigation of anemia to be practical and to
reflect current practice. The recommendation was endorsed without modification.
ASH/ASCO Recommendation
Special commentary on the comparative effectiveness of epoetin and
darbepoetin
Based on a comprehensive systematic review comparing outcomes of epoetin
and darbepoetin in patients with chemotherapy-induced anemia; and on
identical cancer-related indications, warnings, and cautions in the relevant
FDA-approved package inserts, the Update Committee considers these agents
to be equivalent with respect to effectiveness and safety.
The DSG considered the evidence in support of this recommendation to be strong,
based on results of 28 randomized controlled trials as well as multiple practice guidelines.
The recommendation was endorsed without modification.
ASH/ASCO Recommendation
Threshold for initiating ESA therapy, Hb concentration approaching or < 10
g/dL:
The use of ESAs is recommended as a treatment option for patients with
chemotherapy associated anemia and a hemoglobin concentration that is
approaching, or has fallen below, 10 g/dL (100 g/L) to increase Hb and
decrease transfusions. Red blood cell (RBC) transfusion is also an option
depending upon the severity of the anemia or clinical circumstances.
Initiation threshold, > 10 g/dL but < 12 g/dL:
For patients with declining Hb levels but less severe anemia (those with Hb
concentration < 12 g/dL, but who have never fallen near 10 g/dL), the decision
of whether to use epoetin or darbepoetin immediately or to wait until the Hb
levels fall closer to 10 g/dL should be determined by clinical circumstances
(including but not limited to elderly individuals with limited cardiopulmonary
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reserve, those with underlying coronary artery disease or symptomatic angina,
or substantially reduced exercise capacity, energy, or ability to carry out
activities of daily living [ADLs]). RBC transfusion is also an option when
warranted by clinical conditions.
The DSG agreed with much of the wording of this recommendation but expressed two
concerns. Firstly, the current wording implies that increasing the hemoglobin level is itself a
goal of therapy in the absence of an impact on transfusion. Secondly, the wording suggests
that ESAs may be started when the hemoglobin is above 100 g/L, which is not supported by
the evidence and does not concur with the FDA black box warning that treatment with
erythropoietic agents “should not begin when a patient's hemoglobin levels exceed or equal
100 g/L”. For this reason, the DSG adapted the recommendation to read:
The use of ESAs is recommended as a treatment option for patients with
chemotherapy associated anemia and a hemoglobin concentration of less than
100 g/L to decrease transfusions. Red blood cell (RBC) transfusion is also an
option depending upon the severity of the anemia or clinical circumstances.
ASH/ASCO Recommendation
Thromboembolic risk
Clinicians should carefully weigh the risks of thromboembolism in patients for
whom epoetin or darbepoetin are prescribed. Randomized clinical trials and
systematic reviews of available randomized clinical trials demonstrate an
increased risk of thromboembolism in patients receiving epoetin or
darbepoetin. Speciﬁc risk factors for thromboembolism have not been deﬁned
in these trials; therefore, clinicians should use caution and clinical judgment
when considering use of these agents. Established, general risk factors for
thromboembolic events include previous history of thromboses, surgery, and
prolonged periods of immobilization or limited activity. Multiple myeloma
patients who are being treated with thalidomide or lenalidomide and
doxorubicin or corticosteroids are at increased risk. There are no data
regarding concomitant use of anticoagulants or aspirin to modulate this risk.
The DSG agreed that there was a need to simplify the wording of this recommendation
that emphasizes the need to give consideration to anticoagulation. The DSG adapted the
recommendation to read:
Clinicians should carefully weigh the risks of thromboembolism in patients for
whom epoetin or darbepoetin. Consideration should be given to the use of
anticoagulation if patients are considered a high risk for thromboembolism.
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ASH/ASCO Recommendation
Starting and escalating doses
The FDA-approved starting dose of epoetin is 150 U/kg TIW or 40,000 U weekly
subcutaneously. The FDA-approved starting dose of darbepoetin is 2.25 μg/kg
weekly or 500 micrograms every 3 wk subcutaneously. Alternative starting
doses or dosing schedules have shown no consistent difference in effectiveness
on outcomes including transfusion and Hb response, although they may be
considered to improve convenience. Dose escalation should follow FDA
recommendations (Table 6); no convincing evidence exists to suggest
differences in dose escalation schedules are associated with different
effectiveness.
The DSG agreed with the recommended starting doses but modified the wording
regarding dose escalation to align it with the recommendations in the drug monograph. The
DSG adapted the recommendation to read:
The approved starting dose of epoetin is 150 U/kg TIW or 40,000 U weekly
subcutaneously and of darbepoetin is 2.25 g/kg weekly or 500 micrograms
every three weeks subcutaneously. Dose escalation should follow the drug
monograph.
ASH/ASCO Recommendation
Discontinuing therapy for no response
Epoetin or darbepoetin treatment should be discontinued in the absence of
response (i.e., 10–20 g/L rise in hemoglobin concentration or no diminution of
transfusion requirements), beyond 6–8 weeks of treatment assuming
appropriate dose increase has been attempted. Patients who do not respond
should be investigated for underlying tumor progression, iron deficiency, or
other etiologies for anemia.
The DSG considered this recommendation to be appropriate. The recommendation
was endorsed without modification.
ASH/ASCO Recommendation
Hemoglobin target
Hb can be raised to (or near) a concentration of 12 g/dL (120 g/L), at which
time the dosage of epoetin or darbepoetin should be titrated to maintain that
level. Dose and dose modiﬁcation recommendations recorded in the package
insert as of March 2007 and approved by the FDA can be found in Table 6 (and
table 6A based on the November 8, 2007, FDA labelling announcement). Dose
reductions are also recommended when Hb rise exceeds 1 g/dL (10 g/L) in any
2 wk period or when the Hb exceeds 11 g d/L (110 g/L). Risk of venous
thromboembolism should also be considered when determining dose reduction
schedules.
The DSG did not consider the recommendations regarding dose adjustment to be
intuitive and modified the wording to clarify that Hb does not need to be maintained near 120
g/L. The DSG adapted the recommendation to read:
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The hemoglobin concentration can be raised near a maximum concentration of
120 g/L, at which time the dosage of the ESA should be reduced/withheld to
maintain that level. A 50% reduction in dose of the ESA should be made when
the hemoglobin rise exceeds 10 g/L in any 2 wk period or when the hemoglobin
concentrations exceeds 120 g /L. The risk of venous thromboembolism should
also be considered when determining dose reduction schedules.
ASH/ASCO Recommendation
Iron monitoring and supplementation
Baseline and periodic monitoring of iron, total iron- binding capacity,
transferrin saturation, or ferritin levels and instituting iron repletion when
indicated may be valuable in limiting the need for epoetin, maximizing
symptomatic improvement for patients, and determining the reason for failure
to respond adequately to epoetin. There is inadequate evidence to specify the
optimal timing, periodicity, or testing regimen for such monitoring.
The DSG noted that the evidence available on the role of iron supplementation was
poor at the time of the updating of the ASH/ASCO guideline, however, new evidence is
emerging that will likely allow for more specific evidence-based recommendations in the near
future. In the interim, the DSG modified the recommendation to indicate lack of clarity on
the formulation of iron to be used. The DSG adapted the recommendation to read:
Baseline and periodic monitoring of iron saturation, or ferritin levels and
instituting iron repletion is recommended as treating iron deficiency may limit
the use of ESAs and as iron deficiency may be the reason for failure to respond
adequately to these agents.
ASH/ASCO Recommendation
Anemia in patients not receiving concurrent chemotherapy
There are no studies to support the use of ESAs in anemic myeloma, nonHodgkin’s lymphoma, or chronic lymphocytic leukemia patients in the absence
of concurrent chemotherapy. Analyses of primary data from and unpublished
Study 20010103 submitted to the FDA in March of 2007 support a stronger
recommendation against the use of ESAs to treat anemia associated with
malignancy, or the anemia of cancer, among patients with either solid or nonmyeloid hematological malignancies who are not receiving concurrent
chemotherapy. This recommendation is consistent with the black-box warning
that was added to the prescribing information for both epoetin alfa and
darbepoetin in March of 2007, as follows: “Use of ESAs increased the risk of
death when administered to a target hemoglobin of 120 g/L in patients with
active malignant disease receiving neither chemotherapy nor radiation therapy.
ESAs are not indicated in this population.”
The recommendation was endorsed without modification.
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ASH/ASCO Recommendation
Treatment of anemia in patients with non-myeloid hematological
malignancies who are receiving concurrent chemotherapy
Physicians caring for patients with myeloma, non-Hodgkin’s lymphoma, or
chronic lymphocytic leukemia are advised to begin treatment with
chemotherapy and/or corticosteroids and observe the hematologic outcomes
achieved solely through tumor reduction before considering epoetin. If a rise
in Hb is not observed following chemotherapy, treatment with epoetin or
darbepoetin for myeloma, non-Hodgkin’s lymphoma, or chronic lymphocytic
leukemia patients experiencing chemotherapy- associated anemia should follow
the recommendations outlined above. Particular caution should be exercised in
the use of epoetin or darbepoetin concomitant with chemotherapeutic agents
and diseases where risk of thromboembolic complications is increased (refer to
Recommendation IV). Blood transfusion is also a therapeutic option.
The DSG agreed with the spirit of this recommendation but considered the current
wording did not sufficiently distinguish between anemia of cancer and chemotherapy-related
anemia. In addition, it does not make clear whether agents such as glucocorticoids should be
considered as chemotherapy. The DSG considered whether the term chemotherapy should be
defined in the qualifying statement section but instead agreed to insertion of the term
“myelosuppressive” to qualify chemotherapy in the text of the recommendation. The DSG
adapted the recommendation to read:
Physicians caring for patients with myeloma, non-Hodgkin’s lymphoma, or
chronic lymphocytic leukemia are advised to begin treatment with
myelosuppressive chemotherapy and observe the hematologic response solely
through tumour reduction before considering ESAs. If a rise in hemoglobin
concentration is not observed following chemotherapy, treatment with ESAs for
myeloma, non-Hodgkin’s lymphoma, or chronic lymphocytic leukemia patients
with chemotherapy associated anemia should follow the recommendations
outlined above. Caution should be exercised in the use of ESAs concurrently
with chemotherapeutic agents and diseases where the risk of thromboembolic
complications is increased. Blood transfusion is also a therapeutic option.
Report Approval Panel
Prior to the submission of this EBS draft report for external review, the report was
reviewed and approved by the PEBC Report Approval Panel (RAP), which consists of two
members, including an oncologist, with expertise in clinical and methodology issues. Both
members approved the report. One member suggested that a short summary be added to the
report of the evidentiary base that forms the basis of the ASH/ASCO guideline. The
Hematology DSG members agreed with the RAP member; therefore, a short summary of the
evidentiary base included in the ASH/ASCO guideline was added to the ‘Results’ section of
this EBS report.
External Review by Ontario Clinicians and Other Experts
The PEBC external review process is two-pronged and includes a targeted peer review
that is intended to obtain direct feedback on the draft report from a small number of
specified content experts and a professional consultation that is intended to facilitate
dissemination of the final guidance report to Ontario practitioners.
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Following the review and discussion of Section 1: Recommendations and Section 2:
Evidentiary Base of this EBS and review and approval of the report by the PEBC Report
Approval Panel, the Hematology DSG circulated Sections 1 and 2 to external review
participants for review and feedback. Box 1 summarizes the draft recommendations and
supporting evidence developed by the Hematology DSG.
BOX 1:
DRAFT RECOMMENDATIONS (approved for external review May 14th, 2009)
QUESTION
In adult patients with non-myeloid malignancies who are at risk for developing
anemia during the course, and therapy of their illness, does the use of erythropoiesis
stimulating agents (ESAs) affect any of the following outcomes?
1. Survival
2. Quality of life
3. Transfusion requirements
4. Correction of anemia
5. Adverse events
TARGET POPULATION
These recommendations apply to adult patients with non-myeloid malignancies.
INTENDED USERS
Health care practitioners treating patients with anemia and cancer.
RECOMMENDATIONS
The recommendations below are adopted or adapted from a joint American Society
of Hematology (ASH) and American Society of Clinical Oncology (ASCO) clinical practice
guideline on the use of erythropoiesis stimulating agents in cancer that was updated in 2007
(1,2). The wording of the recommendations within this practice guideline is the same as
the ASH/ASCO guideline. Bold typeface indicates an adaptation of the original ASH/ASCO
recommendation.
 As in any medical situation, it is essential to consider other correctable causes of
anemia before initiating therapy with stimulants of erythropoiesis. Therefore, it is
advisable to conduct an appropriate history and physical and to consider relevant
diagnostic testing aimed at identifying causes of anemia aside from chemotherapy or
underlying hematopoietic malignancy. At a minimum, one should take a thorough drug
exposure history, carefully review the peripheral blood smear (and in some cases, the
bone marrow), consider iron, folate, and B12 deﬁciency where indicated, and assess for
occult blood loss and renal insufﬁciency. Coomb’s testing may be appropriate for
patients with chronic lymphocytic leukemia, non-Hodgkin’s lymphoma, and for those
with a history of autoimmune disease; endogenous erythropoietin levels may predict
response in patients with myelodysplasia. Consideration should be given to minimize
use of ESAs in patients with high risk of thromboembolic events, as further discussed in
Recommendation 4.
 Based on a comprehensive systematic review comparing outcomes of epoetin and
darbepoetin in patients with chemotherapy-induced anemia; and on identical cancerrelated indications, warnings, and cautions in the relevant FDA-approved package
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inserts, the Update Committee considers these agents to be equivalent with respect to
effectiveness and safety.
 The use of ESAs is recommended as a treatment option for patients with chemotherapy
associated anemia and a hemoglobin concentration of less than 100 g/L to decrease
transfusions. Red blood cell (RBC) transfusion is also an option depending upon the
severity of the anemia or clinical circumstances.
 Clinicians should carefully weigh the risks of thromboembolism in patients for whom
epoetin or darbepoetin. Consideration should be given to the use of anticoagulation
if patients are considered a high risk for thromboembolism.
 The approved starting dose of epoetin is 150 U/kg TIW or 40,000 U weekly
subcutaneously and of darbepoetin is 2.25 g/kg weekly or 500 micrograms every 3 wk
subcutaneously. Dose escalation should follow the drug monograph.
 Epoetin or darbepoetin treatment should be discontinued in the absence of response
(i.e., 10–20 g/L rise in hemoglobin concentration or no diminution of transfusion
requirements), beyond 6–8 weeks of treatment assuming appropriate dose increase has
been attempted. Patients who do not respond should be investigated for underlying
tumor progression, iron deficiency, or other etiologies for anemia.
 The hemoglobin concentration can be raised near a maximum concentration of 120 g/L,
at which time the dosage of the ESA should be reduced/withheld to maintain that level.
A 50% reduction in dose of the ESA should be made when the hemoglobin rise exceeds
10 g/L in any 2 wk period or when the hemoglobin concentrations exceeds 120 g /L.
The risk of venous thromboembolism should also be considered when determining dose
reduction schedules.
 Baseline and periodic monitoring of iron saturation, or ferritin levels and instituting iron
repletion is recommended as treating iron deficiency may limit the use of ESAs and as
iron deficiency may be the reason for failure to respond adequately to these agents.
 There are no studies to support the use of ESAs in anemic myeloma, non-Hodgkin’s
lymphoma, or chronic lymphocytic leukemia patients in the absence of concurrent
chemotherapy. Analyses of primary data from and unpublished Study 20010103
submitted to the FDA in March of 2007 support a stronger recommendation against the
use of ESAs to treat anemia associated with malignancy, or the anemia of cancer,
among patients with either solid or non-myeloid hematological malignancies who are
not receiving concurrent chemotherapy. This recommendation is consistent with the
black-box warning that was added to the prescribing information for both epoetin alfa
and darbepoetin in March of 2007, as follows: “Use of ESAs increased the risk of death
when administered to a target hemoglobin of 120 g/L in patients with active malignant
disease receiving neither chemotherapy nor radiation therapy. ESAs are not indicated in
this population.”
 Physicians caring for patients with myeloma, non-Hodgkin’s lymphoma, or chronic
lymphocytic leukemia are advised to begin treatment with myelosuppressive
chemotherapy and observe the hematologic response solely through tumor reduction
before considering ESAs. If a rise in hemoglobin concentration is not observed following
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chemotherapy, treatment with ESAs for myeloma, non-Hodgkin’s lymphoma, or chronic
lymphocytic leukemia patients with chemotherapy associated anemia should follow the
recommendations outlined above. Caution should be exercised in the use of ESAs
concurrently with chemotherapeutic agents and diseases where the risk of
thromboembolic complications is increased. Blood transfusion is also an option.
Qualifying Statements
 The US FDA has mandated black-box warnings for erythropoietin and darbepoietin.
These can be found in the product monograph and should be reviewed by
practitioners before prescribing erythropoietic agents






Dose modifications according to the product monograph should be adhered to in
order to prevent thrombotic events.
Acceptable dosing regimens for erythropoietin are 150 IU/kg subcutaneously three
times per week or 40,000 U weekly, although the optimal dosing schedule has not
been determined. Approved dosing regimens may be found in the product
monograph.
Common dosing strategies used for darbepoetin alfa are 2.25 μg/kg weekly, a flat
dose of 200 μg every two weeks, or a flat dose of 500 μg every three weeks for three
doses followed by 300 μg every three weeks. Insufficient comparative evidence
currently exists to determine the optimal dosing strategy.

Key Evidence
A practice guideline on the use of epoetin and darbepoetin in patients with cancer
developed jointly by ASH and ASCO updated in 2007 (1,2). The original ASH/ASCO
practice guideline was published in 2002 (3,4).
FUTURE RESEARCH
Several ongoing randomized trials were identified that are investigating the use of
ESAs in patients with cancer. Appendix 1 of Section 2 provides a detailed list of the
identified trials.
Methods
Targeted Peer Review
During the guideline development process, ten targeted peer reviewers from Ontario,
Nova Scotia, and British Columbia considered to be clinical and/or methodological experts on
the topic were identified by the Hematology DSG. Several weeks prior to completion of the
draft report, the nominees were contacted by email and asked to serve as reviewers. Three
reviewers agreed, and the draft report and a questionnaire were sent via email for their
review. The questionnaire consisted of items evaluating the methods, results, and
interpretive summary used to inform the draft recommendations and whether the draft
recommendations should be approved as a guideline. Written comments were invited. The
questionnaire and draft document were sent out on May 14, 2009. Follow-up reminders were
sent at two weeks (email) and at four weeks (telephone call). The Hematology DSG reviewed
the results of the survey.
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Professional Consultation
Feedback was obtained through a brief online survey of healthcare professionals who
are the intended users of the guideline. All medical oncologists and hematologists in the
PEBC database were contacted by mail and email to inform them of the survey. Participants
were asked to rate the overall quality of the guideline (Section 1) and whether they would
use and/or recommend it. Written comments were invited. Participants were contacted by
mail and email and directed to the survey website where they were provided with access to
the survey, the guideline recommendations (Section 1), and the evidentiary base (Section 2).
The notification letter was sent on June 29, 2009. The consultation period ended on August
28, 2009. The Hematology DSG reviewed the results of the survey.
Results
Targeted Peer Review: One response was received from three reviewers who agreed to
participate. Key results of the feedback survey are summarized in Table 1.
Table 1. Responses to nine items on the targeted peer reviewer questionnaire.
Reviewer Ratings (N=1)
Lowest
Quality
(1)

Question
1.

Rate the guideline development methods.

2.

Rate the guideline presentation.

3.

Rate the guideline recommendations.

4.

Rate the completeness of reporting.

5.

Does this document provide sufficient information to
inform your decisions? If not, what areas are
missing?
Rate the overall quality of the guideline report.

6.

8.

9.

(3)

(4)
1

1
1
1
1
1
Strongly
Disagree
(1)

7.

(2)

Highest
Quality
(5)

(2)

Neutral
(3)

(4)

Strongly
Agree
(5)

I would make use of this guideline in my professional
decisions.

1

I would recommend this guideline for use in
practice.

1

What are the barriers or enablers to the implementation of this guideline report?

None specified.
Summary of Written Comments
The main points contained in the written comments were:
1. The Hematology DSG guidelines follow the ASH/ASCO guidelines with a few changes.
ASH/ASCO guideline group is very well respected and unbiased by industry. The
recommendations from the PEBC Hematology DSG are consistent with the literature.
2. Health Canada has also ordered labelling changes and these are not mentioned. They
are similar but slightly different to the FDA.
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3. As per Health Canada, ESAs should not be used in individuals with a long life
expectancy. The frequency of iron monitoring is not given, just “periodic.”
Professional Consultation: 36 responses were received. Key results of the feedback survey
are summarized in Table 2.
Table 2. Responses to four items on the professional consultation survey.
Number (%)
General Questions: Overall Guideline Assessment
1.

Lowest
Quality
(1)

Rate the overall quality of the guideline report.
Strongly
Disagree
(1)

2.

I would make use of this guideline in my professional
decisions.

3.

I would recommend this guideline for use in practice.

(2)
(3)
(4)
1
6
18
(3%) (17%) (50%)
(2)
(3)
(4)
1
4
12
(3%) (11%) (33%)
1
(3%)

3
(9%)

13
(37%)

Highest
Quality
(5)
11 (30%)
Strongly
Agree
(5)
19 (53%)
18 (51%)

4. What are the barriers or enablers to the implementation of this guideline report?




Cost and funding
Safety concerns with ESA; mortality risk unclear

Summary of Written Comments
The main points contained in the written comments were:
1. The Ontario version of this guideline should improve access to funding.
2. More discussion and emphasis is needed on the risks of treatment (e.g., increased risk
of death).
3. Monitoring of hemoglobin and the advantage of epoetin over darbepoetin should be
discussed.
4. Recommendation about thromboembolism is weak and evasive and more explicit
recommendations are needed.
5. Summary recommendations refer exclusively to non-myeloid malignancies, but a brief
specific mention of myelodysplastic syndromes would be useful.
6. Recommendations on pre-surgery use of ESAs for cancer patients are needed.
7. Clarification needed on if “curable” patients can have epoetin if they meet criteria.
8. Reorder recommendations (e.g., recommendation for patients with chemotherapyinduced anemia should come after recommendations for the general population of
cancer patients).
9. “Coomb’s testing” is outdated terminology and consider changing to “Direct
Antiglobulin test”.
10. The term “standardized domain score” needs to be defined.
11. If this is a methodology for accepting another guideline, it should be clearly stated in
the title.
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Modifications/Actions
Targeted Peer Review
1. No modification required.
2. The Hematology DSG felt that the Health Canada advisory was similar to the FDA
advisory and ASH/ASCO guidelines. No modifications were made.
3. The 2007 Health Canada advisory for ESAs does not support the statement that ESAs
should not be used in patients with a long life expectancy. The Hematology DSG
previously discussed the issue of iron monitoring at length and agreed that, as the
ASH/ASCO guideline was being adopted/adapted, the DSG would not include a
separate search for additional evidence on iron supplementation or make additional
recommendations beyond what was recommended by ASH/ASCO. No modifications
were made.
Professional Consultation
1. No modification required.
2. The development of the current guideline was based on reviewing and critically
appraising a guideline from another organization (ASH/ASCO) and adopting or
adapting it for use in Ontario. The DSG did not review specific trial-level data. In
addition, the ASH/ASCO guideline described the risks of treatment with ESAs. No
modifications were made.
3. The issue of monitoring iron was previously addressed in the Targeted Peer Review
written comments, bullet #3. Regarding the choice of one ESA over another, the
ASH/ASCO guideline did not recommend the selection of a specific ESA. In addition,
the Hematology DSG agrees that there is insufficient evidence to recommend one ESA
over another. No modifications were made.
4. The current recommendation reflects the recommendation by ASH/ASCO as well as the
opinion of the Hematology DSG. Without a complete systematic review of the
literature, which is beyond the scope of this guideline, a stronger recommendation is
not possible. No modifications were made.
5. The current guideline is for non-myeloid malignancies.
Any discussion of
myelodysplastic syndrome is beyond the scope of this guideline. No modifications
were made.
6. Any discussion on the pre-surgery use of ESAs for cancer patients is beyond the scope
of this guideline. No modifications were made.
7. The Hematology DSG did not recommend against the use of ESAs in curable patients.
The DSG agrees that ESAs are indicated for all patients with non-myeloid malignancies
who fulfill the criteria in our recommendations. No modifications were made.
8. The Hematology DSG feels that the current order of the recommendations is best as it
reflects the ASH/ASCO recommendations. No modifications were made.
9. The Hematology DSG agreed that the reviewers comment was correct. References to
“Coomb’s testing” were replaced with “Direct Antiglobulin test.”
10. The methodology for calculating the standardized domain score was added to the
methods section.
11. Although the current guideline is not a methods paper on how to adopt or adapt a
guideline, the Hematology DSG agreed that adding “…-adaption/adoption of
ASH/ASCO guidelines…” to the title would be a better description for the guideline.
Conclusion
This EBS report reflects the integration of feedback obtained through the external
review process with final approval given by the Hematology DSG and the Report Approval
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Panel of the PEBC. Updates of the report will be conducted as new evidence informing the
question of interest emerges.
Funding
The PEBC is a provincial initiative of Cancer Care Ontario supported by the Ontario Ministry of Health
and Long-Term Care through Cancer Care Ontario. All work produced by the PEBC is editorially
independent from its funding source.
Copyright
This report is copyrighted by Cancer Care Ontario; the report and the illustrations herein may not be
reproduced without the express written permission of Cancer Care Ontario. Cancer Care Ontario
reserves the right at any time, and at its sole discretion, to change or revoke this authorization.
Disclaimer
Care has been taken in the preparation of the information contained in this report. Nonetheless, any
person seeking to apply or consult the report is expected to use independent medical judgment in the
context of individual clinical circumstances or seek out the supervision of a qualified clinician. Cancer
Care Ontario makes no representation or guarantees of any kind whatsoever regarding the report
content or use or application and disclaims any responsibility for its application or use in any way.
Contact Information
For further information about this report, please contact:
Dr. C.T. Kouroukis, Co-Chair, Hematology Disease Site Group
Juravinski Cancer Centre, 699 Concession Street, Hamilton, Ontario, L8V 5C2
Phone: 905-387-9711 ext. 62484
Fax: 905-575-6340
or
Dr. M.C. Cheung, Co-Chair, Hematology Disease Site Group
Odette Cancer Centre, 2075 Bayview Avenue, Toronto, Ontario, M4N 3M5
Phone: 416-480-4757 Fax: 416-480-6002

For information about the PEBC and the most current version of all reports,
please visit the CCO website at http://www.cancercare.on.ca/or contact the PEBC office at:
Phone: 905-527-4322 ext. 42822
Fax: 905-526-6775
E-mail: ccopgi@mcmaster.ca
6775
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