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AnemiaAnemia Is Defined as…Is Defined as…

HemoglobinHemoglobin ((HbHb) less than 8 or 9 g/) less than 8 or 9 g/dLdL
HbHb less than 10.5 g/less than 10.5 g/dLdL ((LittlewoodLittlewood study)study)
HbHb less than 10.5 g/less than 10.5 g/dLdL with symptoms with symptoms 
((egeg, , dyspneadyspnea, dizziness, fatigue), dizziness, fatigue)
HbHb less than 12 g/less than 12 g/dLdL
Any level of Any level of HbHb at which patient is  at which patient is  
functioning below normalfunctioning below normal
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Grading of Grading of AnemiaAnemia
Grade Grade WHOWHO NCI/CTC/etcNCI/CTC/etc

(g/(g/dLdL)) (g/(g/dLdL))

00 00 >>1111 1212––16F,1416F,14––16M16M
MildMild 11 9.59.5––10.910.9 1010––WNL*WNL*
ModerateModerate 22 8.08.0––9.49.4 88––1010
SevereSevere 33 6.56.5––7.97.9 6.56.5––7.9 7.9 
Life threatLife threat 44 <6.5<6.5 <6.5 <6.5 

13 g/13 g/dLdL = 8.06 = 8.06 mmolmmol/L M, /L M, 12 g/12 g/dLdL = 7.44 = 7.44 mmolmmol/L F/L F

*WNL: within normal limits*WNL: within normal limits GroopmanGroopman (1999)(1999)



What Are the Outcomes?What Are the Outcomes?

SurvivalSurvival
Time to progressionTime to progression
Response rate Response rate –– objectiveobjective
Response rate Response rate –– symptoms                     symptoms                     
ToxicityToxicity
Quality of life (QOL)Quality of life (QOL)
Cost effectiveness Cost effectiveness –– valuevalue
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HbHb Level and SurvivalLevel and Survival

SWOG StudySWOG Study
–– n n = 2531 with advanced NSCLC= 2531 with advanced NSCLC
–– Cisplatin Cisplatin treatedtreated

ResultsResults
–– Best OS: Good performance statusBest OS: Good performance status
–– HbHb >11 g/>11 g/dLdL positively correlated with positively correlated with 

survival (survival (pp <.001)<.001)
–– Age >47 years Age >47 years 

Mild to moderate Mild to moderate anemiaanemia associated with poor associated with poor 
survival in cancer patients regardless of survival in cancer patients regardless of 
treatmenttreatment

AlbainAlbain (1991)(1991)
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NonNon--Small Cell Lung CancerSmall Cell Lung Cancer

Study DesignStudy Design
–– nn = 143, local and advanced disease, = 143, local and advanced disease, 

influence of collagen degradation influence of collagen degradation 
markers as prognostic factorsmarkers as prognostic factors

ResultsResults
–– OS related to collagen degradation OS related to collagen degradation 

marker, sedimentation rate and marker, sedimentation rate and HbHb levellevel

YlisirnioYlisirnio (1999)(1999)
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NonNon--Small Cell Lung CancerSmall Cell Lung Cancer

nn = 96 = 96 

Local and advanced disease Local and advanced disease 

Treated by irradiationTreated by irradiation

ResultsResults
–– HbHb level only prognostic factor for OSlevel only prognostic factor for OS

WilhelmWilhelm (1998)(1998)
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AnemiaAnemia PerioperativelyPerioperatively

Colon cancerColon cancer
Lung cancerLung cancer

–– n n = 330, 169 transfusion = 330, 169 transfusion 
–– More deaths and recurrencesMore deaths and recurrences

Lung cancerLung cancer
–– nn = 352, transfusion more in >60 years= 352, transfusion more in >60 years
–– No effect on outcomeNo effect on outcome
–– >60 also shown in platinum chemotherapy study>60 also shown in platinum chemotherapy study

Is it cause or effect?Is it cause or effect?
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AnemiaAnemia: Independent Prognostic : Independent Prognostic 
Factor for Survival in Cancer PatientsFactor for Survival in Cancer Patients

AnemiaAnemia is common in cancer patientsis common in cancer patients

Studies have compared the survival of Studies have compared the survival of 
patients with or without patients with or without anemiaanemia and have and have 
shown reduced survival times in various shown reduced survival times in various 
malignancies in patients with malignancies in patients with anemiaanemia

Obtain an overall estimate of the effect Obtain an overall estimate of the effect 
of of anemiaanemia on survival in patients with on survival in patients with 
malignant diseasemalignant disease

CaroCaro (2001)(2001)
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Results (I)Results (I)

Patients received chemotherapy and/or Patients received chemotherapy and/or 
radiotherapy treatment at the time that the radiotherapy treatment at the time that the HbHb or or 
anemiaanemia status was established status was established -- literature search literature search --
60 papers60 papers
AnemiaAnemia defined as present or absent, or stratified defined as present or absent, or stratified 
by by HbHb levels, which varied from 8.5levels, which varied from 8.5––14.0 g/14.0 g/dLdL
AnemicAnemic patients had median survivalpatients had median survival

–– 4 months (lung and MM) to 96 months (prostate)4 months (lung and MM) to 96 months (prostate)
NonanemicNonanemic patients had median survivalpatients had median survival

–– 7 months (lung) to 120 months (prostate)7 months (lung) to 120 months (prostate)

CaroCaro (2001)(2001)
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Results (II)Results (II)

Relative risk of death in Relative risk of death in anemicanemic cancer patients cancer patients 
increases byincreases by

–– 19% in lung cancer patients19% in lung cancer patients
–– 75% in head and neck cancer patients75% in head and neck cancer patients
–– 47% in prostate cancer patients47% in prostate cancer patients
–– 67% in lymphoma patients67% in lymphoma patients

Overall estimate increase in risk was 65% Overall estimate increase in risk was 65% 
(54%(54%––77%)77%)

CaroCaro (2001)(2001)
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Survival ConclusionsSurvival Conclusions

AnemiaAnemia is a strong predictor of poorer survivalis a strong predictor of poorer survival

Additional studies are necessary to determine Additional studies are necessary to determine 
whether treating low whether treating low hemoglobinhemoglobin levels improves levels improves 
survivalsurvival

CaroCaro (2001)(2001)
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Data Interpreted With CautionData Interpreted With Caution

PlaceboPlacebo--controlled study, controlled study, nn = 375= 375
Study not originally designed or powered Study not originally designed or powered 
to evaluate survivalto evaluate survival
Other survival influences not controlled for Other survival influences not controlled for 
or stratified in studyor stratified in study

–– SStagetage of diseaseof disease
–– BBone marrow involvementone marrow involvement
–– IIntensityntensity of chemotherapyof chemotherapy
–– DDiseaseisease progressionprogression

LittlewoodLittlewood (2001)(2001)
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Assessed at 12 months following study completion Assessed at 12 months following study completion 
by last patient by last patient 

Patient statusPatient status
–– 135 patients alive135 patients alive

•• epoetin alfaepoetin alfa 94/251 94/251 (37%)(37%)
•• placeboplacebo 41/124 41/124 (33%)(33%)

–– 237 patients died237 patients died
•• epoetin alfaepoetin alfa 155/251155/251 (62%)(62%)
•• placebo           placebo           82/124 82/124 (66%)(66%)

–– 3 patients lost to follow3 patients lost to follow--upup
•• 2 2 epoetin alfa      epoetin alfa      (1%)(1%)
•• 1 placebo            (1%)1 placebo            (1%)

Median followMedian follow--up 26 monthsup 26 months

Survival AnalysisSurvival Analysis

LittlewoodLittlewood (2001)(2001)
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KaplanKaplan--Meier Estimates of SurvivalMeier Estimates of Survival

11111717Median survival Median survival 
times (months)times (months)

49%49%60%60%

KaplanKaplan--Meier Meier 
estimates of estimates of 
1212--monthmonth
survival ratesurvival rate

PlaceboPlaceboEpoetinEpoetin alfaalfa

LittlewoodLittlewood (2001)(2001)
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KaplanKaplan--Meier Estimates of SurvivalMeier Estimates of Survival
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Lung Cancer PatientsLung Cancer Patients——Survival by Nadir Survival by Nadir HbHb

p =.001

g/dL

g/dL

Waters Waters (2002)(2002)

KaplanKaplan--Meier survival curves for 906 patients treated with Meier survival curves for 906 patients treated with 
chemotherapy for smallchemotherapy for small--cell or noncell or non––smallsmall--cell lung cancer according cell lung cancer according 
to lowest recorded hemoglobin (to lowest recorded hemoglobin (HbHb g/g/dLdL) level during treatment) level during treatment
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AnemiaAnemia and Weight Lossand Weight Loss

MVA  1994MVA  1994––20012001

SCLCSCLC NSCLCNSCLC
nn == 290290 418418

HbHb <12 g/<12 g/dLdL 86%86%††

Weight lossWeight loss 59%59% 58%58%

AnemiaAnemia as toxicityas toxicity p p =.0003=.0003

††Survival: 9 months vs. 12 months, Survival: 9 months vs. 12 months, p p =.001=.001



CarboplatinumCarboplatinum//TaxolTaxol + radiotherapy concurrently weekly + radiotherapy concurrently weekly 

nn = 115     = 115     

HbHb declinedecline MSMS 22--year survivalyear survival

–– <10% decrease on <10% decrease on TxTx 26.4 months 26.4 months 51% 51% 

–– 1010--30% decrease on 30% decrease on TxTx 15 months15 months 26% 26% 

–– >30% decrease on >30% decrease on TxTx 9 months9 months 0 0 

HbHb independent independent p p = .015= .015

Chemotherapy/RadiotherapyChemotherapy/Radiotherapy

MacRaeMacRae (2001)(2001)
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Prognostic Factors for Prognostic Factors for MesotheliomaMesothelioma

nn = 111, median survival 5.1 months= 111, median survival 5.1 months

Poor prognosis ifPoor prognosis if
–– Age >49 yearsAge >49 years
–– HbHb <14 g/<14 g/dLdL
–– Platelets >400Platelets >400
–– SarcomatousSarcomatous11

Same for CALGB with PS, weight loss high WCCSame for CALGB with PS, weight loss high WCC11

Same for Same for AndreopoulouAndreopoulou

HbHb, NS with Curran for EORTC, NS with Curran for EORTC22

11EdwardsEdwards ((Thorax Thorax 2000)2000)
22CurranCurran ((JCO 1998)JCO 1998)



HbHb Correlates With Quality of LifeCorrelates With Quality of Life

Definition of Definition of anemiaanemia
–– HbHb <12 g/<12 g/dLdL (F)(F)
–– HbHb <13 g/<13 g/dLdL (M) (M) 

FACTFACT--An, SFAn, SF--3636

Breast, ovary, lung, and multiple Breast, ovary, lung, and multiple myelomamyeloma

Mean Mean HbHb 10.6 g/10.6 g/dLdL, no , no epoetin alfaepoetin alfa

For each gram For each gram HbHb, 8 points on FACT, 8 points on FACT--An and 7 on An and 7 on 
SFSF--3636

LindLind (2002)(2002)
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Low Low HbHb –– Poor PrognosisPoor Prognosis

Correcting Correcting anemiaanemia makes 30% of makes 30% of 
patients feel betterpatients feel better

Is this inherent Is this inherent tumortumor biology biology –– more more 
aggressive or extensive aggressive or extensive tumortumor burden?burden?

What is the QOL with transfused What is the QOL with transfused 
HbHb >12 g/>12 g/dLdL??

Does correcting Does correcting HbHb reverse the reverse the 
prognostic implications?prognostic implications?
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