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IntroductionIntroduction

BB--chronic chronic lymphocyticlymphocytic leukemia (Bleukemia (B--CLL) CLL) 
usually runs a prolonged clinical course, usually runs a prolonged clinical course, 
frequently complicated by infections and frequently complicated by infections and 
cytopeniascytopenias
Anemia is present in 15% of BAnemia is present in 15% of B--CLL patients CLL patients 
at diagnosis, but eventually develops in at diagnosis, but eventually develops in 
most patients, playing a major role in most patients, playing a major role in 
disease staging and prognosisdisease staging and prognosis
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Etiology of Anemia in BEtiology of Anemia in B--CLLCLL

Diffuse bone marrow Diffuse bone marrow lymphocyticlymphocytic infiltrationinfiltration

Autoimmune Autoimmune hemolysishemolysis

HypersplenismHypersplenism

Blood lossBlood loss

HematopoieticHematopoietic coco--factor deficiencyfactor deficiency

“Anemia of chronic disease”“Anemia of chronic disease”
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Several cytokines involvedSeveral cytokines involved
ILIL--11αα
ILIL--11ββ
TNFTNF--αα

Mechanisms of anemia developmentMechanisms of anemia development
Inhibition of EPO productionInhibition of EPO production
Inadequate response to EPOInadequate response to EPO
Direct suppression of Direct suppression of erythropoiesiserythropoiesis
Impaired iron availabilityImpaired iron availability

TGFTGF--ββ
ILIL--66

Anemia of Chronic DiseaseAnemia of Chronic Disease

IL = interleukin; TNF = tumor necrosis factor; IL = interleukin; TNF = tumor necrosis factor; 
TGF = transforming growth factor; EPO = erythropoietinTGF = transforming growth factor; EPO = erythropoietin
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RaiRai Staging System for BStaging System for B--CLLCLL
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BinetBinet Staging System for BStaging System for B--CLLCLL
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Survival of Survival of RaiRai Stage III BStage III B--CLL PatientsCLL Patients
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EpoetinEpoetin Alfa in BAlfa in B--CLL CLL 

According to NCI criteria, According to NCI criteria, RaiRai stage III or stage III or BinetBinet
C, by itself constitutes a strong reason to C, by itself constitutes a strong reason to 
initiate initiate cytotoxiccytotoxic therapy in Btherapy in B--CLLCLL
Epoetin alfaEpoetin alfa administration may restore administration may restore 
hematocrithematocrit ((HctHct) to normal or near) to normal or near--normal normal 
“level,” in a substantial percentage of anemic “level,” in a substantial percentage of anemic 
BB--CLL patientsCLL patients

PangalisPangalis, Br J , Br J HaematolHaematol (1995); (1995); SiakantarisSiakantaris, , Leuk Leuk Lymphoma  (2000)Lymphoma  (2000)
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Can Can EpoetinEpoetin Alfa Administration in Alfa Administration in Rai Rai 
SStagetage III BIII B--CLL CLL PPatientsatients……

Produce a shift toward lower disease stage?Produce a shift toward lower disease stage?

Postpone the initiation of Postpone the initiation of cytotoxiccytotoxic treatment?treatment?

Prolong survival?Prolong survival?
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Patient PopulationPatient Population

25 B25 B--CLL patientsCLL patients

RaiRai stage III (all stage III (all BinetBinet stage C), either at stage C), either at 
diagnosis or during disease coursediagnosis or during disease course

DiseaseDisease--related anemiarelated anemia

WHO performance status 0WHO performance status 0––22

No significant organ dysfunctionNo significant organ dysfunction
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Prior Treatment StatusPrior Treatment Status

No previous treatmentNo previous treatment 15/25 15/25 (60%)(60%)
–– At diagnosisAt diagnosis 7/157/15
–– During followDuring follow--upup 8/158/15

Prior treatment*Prior treatment* 10/25 10/25 (40%)(40%)
–– ChlorambucilChlorambucil onlyonly 8/108/10
–– Prednisone onlyPrednisone only 1/101/10
–– MultipleMultiple 1/101/10

**Discontinued Discontinued >>3 months prior to study entry3 months prior to study entry in 9/10 patientsin 9/10 patients
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Treatment ProtocolTreatment Protocol
Induction phase (3 months)Induction phase (3 months)

–– Epoetin alfaEpoetin alfa 150 IU/kg sc three times weekly (150 IU/kg sc three times weekly (tiwtiw) for 1 ) for 1 
monthmonth
HctHct rise rise ≥≥6% 6% →→ 2 additional months2 additional months
HctHct rise <6% rise <6% →→ escalation by 50escalation by 50 IU/kg every 2 weeks IU/kg every 2 weeks 

(up  to 300(up  to 300 IU/kg)IU/kg)
Maintenance phaseMaintenance phase

–– Epoetin alfaEpoetin alfa 150150 IU/kg sc weekly (or even every IU/kg sc weekly (or even every 
10 days) until recurrence of anemia 10 days) until recurrence of anemia 

Oral ferrous sulfate supplementationOral ferrous sulfate supplementation
Institution of Institution of cytotoxiccytotoxic therapy upon disease progressiontherapy upon disease progression

PangalisPangalis, 2003, 2003

PangalisPangalis, , HematologicaHematologica (2002)(2002)



Definition of ResponseDefinition of Response

Complete response: Complete response: HctHct >38%>38%

Partial response: Partial response: HctHct rise >6% to rise >6% to HctHct <38%<38%
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Response to Response to Epoetin Epoetin AAlfalfa

Median time to response was 6 weeks (range: 4Median time to response was 6 weeks (range: 4––12 weeks)12 weeks)
Dose escalation required in 7 patients Dose escalation required in 7 patients →→ 2/7 responded completely2/7 responded completely

20205/255/25FailureFailure

808020/2520/25OverallOverall

882/252/25PartialPartial
727218/2518/25CompleteComplete
%%nn

PatientsPatientsResponseResponse
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Response to Response to EpoetinEpoetin AlfaAlfa
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Duration of Response to Duration of Response to EpoetinEpoetin AlfaAlfa

20 responders20 responders

18 have had sustained response for a 18 have had sustained response for a 
median of 31+ months (27.5+ median of 31+ months (27.5+ –– 64+)64+)
2 died of infection at 24 and 30 months, 2 died of infection at 24 and 30 months, 
while still respondingwhile still responding
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Prediction of ResponsePrediction of Response
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Stage Shift Post Stage Shift Post EpoetinEpoetin Alfa (I)Alfa (I)
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Stage Shift Post Stage Shift Post EpoetinEpoetin Alfa (II)Alfa (II)
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Changes in Disease Parameters During Changes in Disease Parameters During 
EpoetinEpoetin Alfa TreatmentAlfa Treatment

2 responders had significant regression of 2 responders had significant regression of 
lymphadenopathylymphadenopathy, without , without cytotoxiccytotoxic
treatmenttreatment
2 responders had significant reduction in 2 responders had significant reduction in 
lymphocyte counts without lymphocyte counts without cytotoxiccytotoxic
treatmenttreatment
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FollowFollow--UpUp

Among 20 respondersAmong 20 responders

Four experienced disease progression and Four experienced disease progression and 
received chemotherapyreceived chemotherapy

–– 2 developed bulky 2 developed bulky lymphadenopathylymphadenopathy
–– 2 developed progressive 2 developed progressive splenomegalysplenomegaly

One developed autoimmune One developed autoimmune hemolysishemolysis and and 
received steroidsreceived steroids
15 remain treatment free for a median of 15 remain treatment free for a median of 
31+ months31+ months
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SurvivalSurvival
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Conclusions (I) Conclusions (I) 

The administration of The administration of epoetin alfaepoetin alfa may may 
“downstage” up to 75% of “downstage” up to 75% of RaiRai stage III stage III 
BB--CLL patients, who have no reason other CLL patients, who have no reason other 
than anemia to undergo than anemia to undergo cytotoxiccytotoxic
treatmenttreatment
This subgroup of patients is estimated to This subgroup of patients is estimated to 
include more than twoinclude more than two--thirds of thirds of RaiRai stage III stage III 
patientspatients
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Conclusions (II)Conclusions (II)

Approximately threeApproximately three--quarters of quarters of 
““downstageddownstaged” patients may remain free of ” patients may remain free of 
cytotoxiccytotoxic treatment for a still undetermined treatment for a still undetermined 
median timemedian time

–– in excess of 2½ yearsin excess of 2½ years
–– may definitely exceed 5 years for individual may definitely exceed 5 years for individual 

patients  patients  

““DownstagedDownstaged” patients enjoy a survival ” patients enjoy a survival 
that compares favorably with that of all that compares favorably with that of all 
reported series of reported series of RaiRai stage III Bstage III B--CLL CLL 
patients patients 

–– all patients were IWCLL stage C (III)all patients were IWCLL stage C (III)
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CommentsComments
It is not clear whether “It is not clear whether “downstagingdownstaging” of ” of BB--CLL with CLL with epoetin epoetin 
alfaalfa is “true” is “true” 
Response to Response to epoetin alfaepoetin alfa may simply indicate selection of a may simply indicate selection of a 
subset of subset of RaiRai stage III patients with less aggressive diseasestage III patients with less aggressive disease

Whatever the true effect of Whatever the true effect of epoetin alfaepoetin alfa in in RaiRai stage III Bstage III B--CLL CLL 
is, correction of anemia mayis, correction of anemia may

–– delay the initiation of chemotherapydelay the initiation of chemotherapy
–– permit the delivery of chemotherapy, when required, in a permit the delivery of chemotherapy, when required, in a 

better clinical setting better clinical setting 
–– improve QOLimprove QOL
–– oofferffer a survival comparable to that achieved by a survival comparable to that achieved by 

chemotherapychemotherapy
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