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Signs and Symptoms of AnemiaSigns and Symptoms of Anemia

CNSCNS
Debilitating fatigueDebilitating fatigue
Dizziness, vertigoDizziness, vertigo
DepressionDepression
Impaired cognitive functionImpaired cognitive function

Immune systemImmune system
Impaired TImpaired T--cell and cell and 
macrophage functionmacrophage function

CardiorespiratoryCardiorespiratory systemsystem
ExertionalExertional dyspneadyspnea
Tachycardia, palpitationsTachycardia, palpitations
Cardiac enlargement, hypertrophyCardiac enlargement, hypertrophy
Increased pulse pressure, Increased pulse pressure, 
systolic ejection murmursystolic ejection murmur
Risk of lifeRisk of life--threatening cardiac threatening cardiac 
failurefailure

Gastrointestinal systemGastrointestinal system
AnorexiaAnorexia
NauseaNausea

Genital tractGenital tract
Menstrual problemsMenstrual problems
Loss of libidoLoss of libido

Vascular systemVascular system
Low skin temperatureLow skin temperature
Pallor of skin, mucous Pallor of skin, mucous 
membranes, and conjunctivaemembranes, and conjunctivae

Ludwig (1998)Ludwig (1998)



CoCo--Factors Influencing the Clinical Factors Influencing the Clinical 
Symptoms of AnemiaSymptoms of Anemia

Patient/MalignancyPatient/Malignancy
–– AAdvanceddvanced ageage
–– ComorbidityComorbidity
–– Uncontrolled Uncontrolled 

underlying underlying 
malignancymalignancy

–– Organ impairment by Organ impairment by 
the tumorthe tumor

–– HemolysisHemolysis

TherapyTherapy
–– Overall treatment Overall treatment 

toxicitytoxicity
–– CardiotoxicityCardiotoxicity
–– Pulmonary toxicityPulmonary toxicity
–– InfectionInfection
–– BleedingBleeding
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WHO Criteria for Assessment of WHO Criteria for Assessment of 
TherapyTherapy--Induced Toxicity: AnemiaInduced Toxicity: Anemia

Severity of anemiaSeverity of anemia Hb rangeHb range

Grade 0Grade 0
Grade 1Grade 1
Grade 2Grade 2
Grade 3Grade 3
Grade 4Grade 4

≥≥11.0 g/dL11.0 g/dL
9.59.5--10.9 g/dL10.9 g/dL
8.08.0--9.4 g/dL9.4 g/dL
6.56.5--7.9 g/dL7.9 g/dL
<6.5 g/dL<6.5 g/dL

WHO = World Health Organization.WHO = World Health Organization.
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NCI Criteria for Assessment of NCI Criteria for Assessment of 
TherapyTherapy--Induced Toxicity: AnemiaInduced Toxicity: Anemia

Severity of anemiaSeverity of anemia Hb rangeHb range

Grade 0Grade 0
Grade 1 (mild)Grade 1 (mild)
Grade 2 (moderate) Grade 2 (moderate) 
Grade 3 (serious/severe)Grade 3 (serious/severe)
Grade 4 (life threatening)Grade 4 (life threatening)

WNL*WNL*
10.0 g/dL to WNL*10.0 g/dL to WNL*

8.08.0--10.0 g/dL10.0 g/dL
6.56.5--7.9 g/dL7.9 g/dL
<6.5 g/dL<6.5 g/dL

NCI = National Cancer Institute.NCI = National Cancer Institute.
*WNL = within normal limits (Hb: 12.0*WNL = within normal limits (Hb: 12.0--16.0 g/dL for women and 14.016.0 g/dL for women and 14.0--18.0 g/dL for men).18.0 g/dL for men).
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Transfusion in the Treatment of AnemiaTransfusion in the Treatment of Anemia

CancerCancer--related related anemiaanemia has has historicallyhistorically been treated with been treated with 
blood transfusionblood transfusion
WellWell--known risksknown risks of transfusion include of transfusion include 
infectious disease transmission, allergic reactions, infectious disease transmission, allergic reactions, 
noncardiogenicnoncardiogenic pulmonary pulmonary edemaedema, , alloimmunizationalloimmunization, and , and 
hypervolemiahypervolemia
Due to Due to limited supplylimited supply and potential risk,and potential risk, the use of blood the use of blood 
transfusion is restricted to patients with severe transfusion is restricted to patients with severe anemiaanemia

GoodnoughGoodnough ((N N EnglEngl J Med J Med 1999)1999)

Henry, 2003Henry, 2003



Henry, 2003Henry, 2003

Cancer and TreatmentCancer and Treatment--Related AnemiaRelated Anemia

Before 1980Before 1980
–– Empiric RBC Empiric RBC 

transfusiontransfusion
–– Hemoglobin (Hb) Hemoglobin (Hb) 

<<10 g/dL10 g/dL

1980s   1980s   
–– Infection Infection 

risks/shortagesrisks/shortages
–– Transfusion guidelinesTransfusion guidelines
–– Moderate/severe Moderate/severe 

anemiaanemia
–– Hb Hb <<8 g/dL

1990s1990s
–– Approval of epoetin alfaApproval of epoetin alfa
–– Early data: benefits of anemia Early data: benefits of anemia 

correction (quality of life [QOL])correction (quality of life [QOL])

2000s2000s
–– MetaMeta--analysis of transfusionsanalysis of transfusions
–– Refinement of QOL tools, and Refinement of QOL tools, and 

cancercancer--related fatigue constructrelated fatigue construct
–– Evaluating outcomeEvaluating outcome
–– New agents

8 g/dL
New agents

Need for evidence-based guidelines
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Use of Epoetin Alfa in Patients with Use of Epoetin Alfa in Patients with 
Cancer: EvidenceCancer: Evidence--Based GuidelinesBased Guidelines

ASH/ASCO GuidelinesASH/ASCO Guidelines

Epoetin alfa recommended for patients with Epoetin alfa recommended for patients with 
CTCT--associated anemia and a Hb level associated anemia and a Hb level ≤≤10 g/dL10 g/dL

For patients with declining Hb levels but less severe For patients with declining Hb levels but less severe 
anemia (Hb: 10anemia (Hb: 10––12 g/dL), epoetin alfa treatment should be 12 g/dL), epoetin alfa treatment should be 
determined by clinical circumstancesdetermined by clinical circumstances

Rizzo (J Clin Oncol 2002)
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Use of Epoetin Alfa in Patients with Use of Epoetin Alfa in Patients with 
Cancer: EvidenceCancer: Evidence--Based GuidelinesBased Guidelines

National Comprehensive Cancer Network (NCCN) GuidelinesNational Comprehensive Cancer Network (NCCN) Guidelines

Epoetin alfa recommended for patients with Epoetin alfa recommended for patients with 
CTCT--associated anemia and a Hb level associated anemia and a Hb level ≤≤10 g/dL10 g/dL

For patients with Hb between 10 and 11 g/dL, epoetin alfa For patients with Hb between 10 and 11 g/dL, epoetin alfa 
therapy should be considered.therapy should be considered.

NCCN ( 2003)



Correlation of Anemia with QOLCorrelation of Anemia with QOL
in Cancer Patients
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in Cancer Patients
•• Pts with Hb Pts with Hb >12 g/dL>12 g/dL

–– fatigue (fatigue (P = 0.01P = 0.01))
–– nonnon--fatigue anemia symptoms (dizziness, H/A, fatigue anemia symptoms (dizziness, H/A, 

SOB, CP, etc) (SOB, CP, etc) (P = 0.02P = 0.02))
–– physical wellphysical well--being (being (P = 0.003P = 0.003))
–– ability to participate in ability to participate in ADLsADLs ((P = .001P = .001))
–– general QOL (general QOL (P = 0.003P = 0.003))

•• Hb Hb << 12 g/dL associated with12 g/dL associated with
–– capacity to work (P = 0.05)capacity to work (P = 0.05)
–– enjoyment of leisure activitiesenjoyment of leisure activities

•• Instruments: FACTInstruments: FACT--G Total; FACTG Total; FACT-- An Fatigue subscale; An Fatigue subscale; 
FACTFACT-- AnAn

Cella (1997)
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Relationship of Anemia to FatigueRelationship of Anemia to Fatigue
Mean Fatigue Subscale* and Mean Fatigue Subscale* and NonfatigueNonfatigue Item* Scores by Hb LevelItem* Scores by Hb Level

Fatigue Subscale (P = .01)

Non-fatigue items (P = .02)
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*Components of the Functional Assessment of Cancer Therapy*Components of the Functional Assessment of Cancer Therapy--
Anemia (FACTAnemia (FACT--An) instrumentAn) instrument

Cella (1997)



Multivariate regression analysis of data from multiple Multivariate regression analysis of data from multiple 
trials of epoetin alfa 3 times weekly (trials of epoetin alfa 3 times weekly (tiwtiw) (N=4382)) (N=4382)

Examination of relationship between incremental Examination of relationship between incremental 
change in hemoglobin (Hb) and change inchange in hemoglobin (Hb) and change in
patientpatient--reported quality of life (QOL)reported quality of life (QOL)

QOL instrumentsQOL instruments
Linear Analog Scale Assessment (LASA, also known Linear Analog Scale Assessment (LASA, also known 
as Cancer Linear Analog Scale or CLAS): energy level, as Cancer Linear Analog Scale or CLAS): energy level, 
ability to do daily activities, and overall QOLability to do daily activities, and overall QOL
Functional Assessment of Cancer TherapyFunctional Assessment of Cancer Therapy--Anemia Anemia 
(FACT(FACT--An) scaleAn) scale

Incremental AnalysisIncremental Analysis

Crawford (2002)Crawford (2002)
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Greatest QOL Improvement Peaks at Greatest QOL Improvement Peaks at 
Hb 12 g/dL (Increments Between 11 and 13 g/dL)Hb 12 g/dL (Increments Between 11 and 13 g/dL)
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Crawford (2002)Crawford (2002)

Henry, 2003Henry, 2003



Does Increasing Hb Improve QOL? Does Increasing Hb Improve QOL? 

GlaspyGlaspy (n)(n) 181181 551551 818818 680680 472472 345345 221221 114114
DemetriDemetri (n)  (n)  118118 497497 812812 931931 515515 286286 278278 125125

Hb (g/dL)Hb (g/dL)
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Mean Hb at initiation of treatment forMean Hb at initiation of treatment for
anemia is 9.7 g/dLanemia is 9.7 g/dL

LASA = Linear Analog Scale AssessmentLASA = Linear Analog Scale Assessment Crawford (Crawford (CancerCancer 2002); Ludwig (in press)2002); Ludwig (in press)
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Littlewood (J Clin Oncol 2001)
Littlewood (ASH 2002)

Treatment of MildTreatment of Mild--toto--Moderate Anemia: Moderate Anemia: 
Retrospective Analysis of a Randomized, Retrospective Analysis of a Randomized, 

PlaceboPlacebo--Controlled TrialControlled Trial
Patients prospectively stratified by Hb levelPatients prospectively stratified by Hb level

–– early intervention (n=42)early intervention (n=42)
• treat at Hb >10.5 g/dL to ≤12 g/dL 

after a 1.5-g/dL Hb decrease per cycle 
since starting CT

–– conventional care (n=209)conventional care (n=209)
• treat at Hb ≤10.5 g/dL

Transfusion use; Hb and QOL change Transfusion use; Hb and QOL change 
from baselinefrom baseline

Henry, 2003Henry, 2003



Treatment of MildTreatment of Mild--toto--Moderate Anemia: Moderate Anemia: 
Hematologic OutcomesHematologic Outcomes?
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?
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*Response: Hb increase of *Response: Hb increase of ≥≥2 g/dL without transfusion2 g/dL without transfusion
††Correction: Attaining Hb Correction: Attaining Hb ≥≥12 g/dL without transfusion

Littlewood (J Clin Oncol 2001
Littlewood (ASH 2002)12 g/dL without transfusion
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Treatment of MildTreatment of Mild--toto--Moderate Anemia: Moderate Anemia: 
What are the Clinical BenefitsWhat are the Clinical Benefits??

Compared to treatment when Hb was Compared to treatment when Hb was 
<10.5 g/dL, earlier initiation of epoetin alfa <10.5 g/dL, earlier initiation of epoetin alfa 
therapy (Hb >10.5 but therapy (Hb >10.5 but <<12 g/dL)12 g/dL) resulted in:resulted in:

-- higher Hb levelshigher Hb levels
-- greater response ratesgreater response rates
-- lower transfusion rateslower transfusion rates

Increased cost effectiveness: fewer patients Increased cost effectiveness: fewer patients 
in the higher in the higher vsvs the lower Hb stratum the lower Hb stratum 
required doubling of their starting dosage required doubling of their starting dosage 
(15% (15% vsvs 25%, respectively)25%, respectively)

Littlewood (J Clin Oncol 2001)
Littlewood (ASH 2002)



Other Benefits of Prompt Anemia Other Benefits of Prompt Anemia 
Correction: Prevention of Cognitive Correction: Prevention of Cognitive 

ImpairmentImpairment

Henry, 2003Henry, 2003



Effect of Epoetin Alfa on Effect of Epoetin Alfa on 
Cognitive Function and QOLCognitive Function and QOL

Study DesignStudy Design
94 Stage I94 Stage I--III breast cancer patients receiving III breast cancer patients receiving 
anthracyclineanthracycline--based adjuvant/based adjuvant/neoadjuvantneoadjuvant CTCT
Randomization: epoetin alfa 40,000 IU sc Randomization: epoetin alfa 40,000 IU sc qwqw
or placebo while receiving CT over 3 monthsor placebo while receiving CT over 3 months
EvaluatedEvaluated

–– cognitive function (EXIT 25)cognitive function (EXIT 25)
–– asthenia (FACTasthenia (FACT--An)An)
–– QOL (LASA)QOL (LASA)

O’Shaughnessy (O’Shaughnessy (Breast Cancer Breast Cancer ResRes TreatTreat 2002)2002)
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**
0.8

Epoetin Alfa QW Prevented Development Epoetin Alfa QW Prevented Development 
of Anemia During Adjuvant CTof Anemia During Adjuvant CT
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difference compared with baselinedifference compared with baseline O’Shaughnessy (O’Shaughnessy (Breast Cancer Breast Cancer ResRes TreatTreat 2002)2002)



Results: Changes in Results: Changes in 
Cognitive Function and QOLCognitive Function and QOL

A significant (P=.02) linear association A significant (P=.02) linear association 
found between Hb level and cognitive found between Hb level and cognitive 
function score (EXIT 25)function score (EXIT 25)
Patients who received epoetin alfa had Patients who received epoetin alfa had 
greater improvements in QOL (LASA)greater improvements in QOL (LASA)
Data suggest a relationship between Data suggest a relationship between 
decline in Hb and decline in cognitive decline in Hb and decline in cognitive 
function during adjuvant CTfunction during adjuvant CT

O’Shaughnessy (O’Shaughnessy (Breast Cancer Breast Cancer ResRes TreatTreat 2002)2002)
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Conclusions:  What Is the Future of Conclusions:  What Is the Future of 
Optimal Hb Management?Optimal Hb Management?

Anemia is a significant challenge in cancer Anemia is a significant challenge in cancer 
treatment as length of survival increasestreatment as length of survival increases

Maintaining Hb levels ~12 g/dL optimizes QOL Maintaining Hb levels ~12 g/dL optimizes QOL 

Earlier and/or more aggressive management of Earlier and/or more aggressive management of 
anemia may be appropriate as cancer treatment anemia may be appropriate as cancer treatment 
continues to evolvecontinues to evolve
Treatment with epoetin alfa may prevent Treatment with epoetin alfa may prevent 
chemotherapychemotherapy--induced declines in cognitive induced declines in cognitive 
functionfunction

Henry, 2003Henry, 2003
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