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Mechanisms of CancerMechanisms of Cancer--Related AnemiaRelated Anemia

Bone marrow replacementBone marrow replacement
Relative erythropoietin deficiencyRelative erythropoietin deficiency
Renal insufficiencyRenal insufficiency
Decreased erythropoiesis (cytokineDecreased erythropoiesis (cytokine--
mediated [TNFmediated [TNFαα and ILand IL--1])1])
Chemotherapy/radiation therapyChemotherapy/radiation therapy
Dysregulated cell apoptosis (erythroblast Dysregulated cell apoptosis (erythroblast 
cytotoxicity)cytotoxicity)
Others (BOthers (B1212 or folate deficiency, hemolytic or folate deficiency, hemolytic 
autoimmune)autoimmune)
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Anemia as a Prognostic Factor in Anemia as a Prognostic Factor in 
Hematologic MalignanciesHematologic Malignancies

DiseaseDisease Prognostic systemPrognostic system

Clinical stageClinical stage CLLCLL Rai, Binet,Rai, Binet,
MMMM Durie & SalmonDurie & Salmon

PrognosticPrognostic Follicular NHLFollicular NHL FLIPIFLIPI
indexindex HDHD HasencleverHasenclever

MDSMDS IPSSIPSS

UnfavorableUnfavorable WM WM 
significancesignificance IMIM

CMMLCMML
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Multiple MyelomaMultiple Myeloma
Hemoglobin LevelsHemoglobin Levels

Hb (g/dL)Hb (g/dL) 19601960--1971197111 19851985--1998199822

< 12< 12 62%62% 69%69%

< 10< 10 –– 34%34%

< 8< 8 8%8% ––

11KyleKyle, Mayo Clinic Proc (1975); , Mayo Clinic Proc (1975); 22KyleKyle, Mayo Clinic Proc (2003), Mayo Clinic Proc (2003)
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Multiple Myeloma Multiple Myeloma 
Prognostic FactorsPrognostic Factors

Author, yearAuthor, year nn Hb (g/dL)Hb (g/dL) Associated variablesAssociated variables

CarboneCarbone et al., 1967et al., 1967 112           112           << 99 Ca Ca >>12, BUN 12, BUN >>30, ECOG 30, ECOG >>22

DurieDurie & & SalmonSalmon, 1975, 1975 7171 < 8.5< 8.5 Ca Ca >>12, Cr 12, Cr >>2, M 2, M ↑↑↑↑↑↑, X, X--ray+++ ray+++ 

AlexanianAlexanian et al., 1975et al., 1975 482482 < 8.5< 8.5 Ca Ca >>12.5, BUN >40, M 12.5, BUN >40, M ↑↑, , IgAIgA, , 
↓↓ Alb, responseAlb, response

MRC, 1980MRC, 1980 485485 << 7.57.5 Urea >10mM, ECOG >1Urea >10mM, ECOG >1

San MiguelSan Miguel et al., 1989et al., 1989 220220 << 8.58.5 Cr >2, ECOG >2, MCr >2, ECOG >2, M--index index <<.09.09



Hodgkin’s Disease Hodgkin’s Disease 
Hasenclever Prognostic IndexHasenclever Prognostic Index

Relative Relative 
Feature Feature riskrisk

Albumin <4 g/LAlbumin <4 g/L 1.491.49
Hb <10.5 g/dLHb <10.5 g/dL 1.351.35
Sex (male)Sex (male) 1.351.35
Stage IVStage IV 1.261.26
Age Age >>45 yrs45 yrs 1.391.39
WBC count >15 x 10WBC count >15 x 1099/L/L 1.411.41
Lymphocyte count <0.6 x 10Lymphocyte count <0.6 x 1099/L/L 1.381.38

HasencleverHasenclever, NEJM (1998), NEJM (1998)
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NonNon--Hodgkin’s LymphomaHodgkin’s Lymphoma

--0.0120.012BM (+)BM (+)

0.0360.036--Liver involvementLiver involvement

0.00140.00140.0310.031↑↑ ββ--2m2m

0.00050.00050.00140.0014LDH>NLDH>N

0.00010.00010.00480.0048AnemiaAnemia

<0.0001<0.00010.0380.038ECOG ECOG >>22

<0.0001<0.0001<0.0001<0.0001Age Age >>60 years60 years

OSOS
((nn = 704)= 704)

DFSDFS
((nn = 678)= 678)VariableVariable

MoulletMoullet, Ann Oncol (1998), Ann Oncol (1998)
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Follicular Lymphoma Follicular Lymphoma 
International Prognostic Index (FLIPI)International Prognostic Index (FLIPI)

11795 patients795 patients
PPrognostic modelrognostic model

–– Aged Aged >>60 years60 years
–– Ann Arbor IIIAnn Arbor III--IVIV
–– LDH >NLDH >N
–– Hg <12 g/dLHg <12 g/dL
–– >>4 extranodal sites4 extranodal sites

SolalSolal--CelignyCeligny, Ann Oncol (2000), Ann Oncol (2000)
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Clinical Trials With rHuEPO in Clinical Trials With rHuEPO in 
Multiple MyelomaMultiple Myeloma

Response Response ResponseResponse
Author Author EPO EPO nn criteriacriteria rate (%) rate (%) 

LudwigLudwig, 2002, 2002 αα 1818 >>2 g/dL2 g/dL 7676
BarlogieBarlogie, 1993, 1993 αα 4141 >>2 g/dL2 g/dL 7878
GartonGarton, 1995, 1995 αα 2121 >38% Hto*>38% Hto* 60 vs. 060 vs. 0
MustoMusto, 1998, 1998 ββ 3737 No No transftransf 3535
CazzolaCazzola, 1998, 1998 ββ 8484 >>2 g/dL*2 g/dL* 61 vs. 761 vs. 7
ÖsterborgÖsterborg, 1996, 1996 ββ 6565 >>2 g/dL*2 g/dL* 55 vs. 2055 vs. 20
LittlewoodLittlewood, 2001, 2001 αα 5858 No No transftransf** 55 vs. 1155 vs. 11
DammaccoDammacco, 1998, 1998 αα 145145 No No transftransf** 47 vs. 2347 vs. 23
ÖsterborgÖsterborg, 2002, 2002 ββ 116116 >>2 g/dL*2 g/dL* 76 vs. 2376 vs. 23

* Randomized* Randomized


	Optimizing Hemoglobin Levels and Beyond: Strength for Living and Meaningful Survival?
	Focus on Hematologic Malignancies: The Connection Between Anemia, Fatigue, and Quality of Life
	Focus on Hematologic Malignancies
	Contents
	ECAS Reveals High Prevalence of Anemia in Patients with Hematologic Malignancies
	Background
	European Cancer Anaemia Survey (ECAS)
	ECAS—Focus on Hematologic Malignancies (HM)
	ECAS—Enrollment Status
	ECAS—Impaired Performance Status (PS) by Hb At Enrollment
	ECAS—Patients Ever Anemic During 6-Months
	Conclusions
	Correlation Between Fatigue andHb Level in Multiple Myeloma Patients: Results of aCross-Sectional Study
	Fatigue Survey in Multiple Myeloma (MM)
	Demographics and Characteristics (I)
	Demographics and Characteristics (II)
	Demographics and Characteristics (III)
	Antineoplastic Treatments
	Patients with Lower Hb Levels Have Lower QOL
	Patients with Lower Hb Levels Have Lower QOL
	Correlation of Hband Other Factors
	Correlation of Fact-An and Other Factors
	Conclusions
	Acknowledgment
	Anemia has a Prognostic and Clinical Impact in Hematologic Malignancies
	Mechanisms of Cancer-Related Anemia
	Anemia as a Prognostic Factor in Hematologic Malignancies
	Multiple MyelomaHemoglobin Levels
	Multiple Myeloma Prognostic Factors
	Hodgkin’s Disease Hasenclever Prognostic Index
	Non-Hodgkin’s Lymphoma
	Follicular Lymphoma International Prognostic Index (FLIPI)
	Clinical Trials With rHuEPO in Multiple Myeloma
	Downstaging Rai Stage III B-Chronic Lymphocytic Leukemia Patients: Clinical Evidence
	Introduction
	Etiology of Anemia in B-CLL
	Anemia of Chronic Disease
	Rai Staging System for B-CLL
	Binet Staging System for B-CLL
	Survival of Rai Stage III B-CLL Patients
	Epoetin Alfa in B-CLL
	Can Epoetin Alfa Administration in Rai Stage III B-CLL Patients…
	Patient Population
	Prior Treatment Status
	Treatment Protocol
	Definition of Response
	Response to Epoetin Alfa
	Response to Epoetin Alfa
	Duration of Response to Epoetin Alfa
	Prediction of Response
	Stage Shift Post Epoetin Alfa (I)
	Stage Shift Post Epoetin Alfa (II)
	Changes in Disease Parameters During Epoetin Alfa Treatment
	Follow-Up
	Survival
	Conclusions (I)
	Conclusions (II)
	Comments
	Epoetin Alfa Induces Tumor Regression and Antitumor Immune Responses in Myeloma Patients and in a Murine Myeloma Model
	Multiple Myeloma (MM) Cells
	Epoetin Alfa Affects Hb Levels in MM (n = 13)
	Improvement in WHO Score in Epoetin Alfa-Treated Patients (n = 13)
	Patient OG
	Long-Term Epoetin Alfa Treatment inPoor Prognosis MM Patients
	Let’s Think…
	Mouse Model: Epoetin Alfa in MM
	Mice Injected with MOPC-315
	Survival Curves
	Tumor Regression
	Protein Profile
	rHuEPO: Immunologic Mechanism
	EPO: CD4/8 Neutralized
	Rechallenge in Regressor and Naive Animals With Two Tumors
	Survival in Other Models:5T33 in C57BL Mice
	rHuEPO: Antineoplastic effect Literature
	rHuEPO: Nonerythroid Effects
	Proposed Clinical Trial of Epoetin Alfa
	Effects of Epoetin Alfa in Hematologic Malignancies
	Littlewood et al.: Subanalysis in HM Patients
	HM Patient Demographics (n = 173)*
	Epoetin Alfa Steadily Increased Hb Levels
	Epoetin Alfa Improves QOL—FACT-An Scores
	Epoetin Alfa Improves QOL—CLAS Scores
	Recommendations for Use of Epoetin in Patients With HM (I)
	Recommendations for Use of Epoetin in Patients With HM (II)
	Recommendations for Use of Epoetin in Patients With HM (III)
	Recommendations for Use of Epoetin in Patients With HM (IV)
	Epoetin alfa—Standard of Care for Anemia Management in Hematologic Malignancies



