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Anemia Toxicity Scales(Hb level)

Severity NCI/WHO scale

none Normal

Mild 10 ~ normal

Moderate 8 ~ < 10

Severe 6.5 ~ < 8

Life-threatening < 6.5



Comparison of risks and benefits 
of ESA use vs RBC transfusion

Risks & Benefits of the use of ESA 
in the cancer setting

Risks & Benefits of the use of red 
blood cell transfusion

Risks •Increased thrombotic events
•Decreased survival
•Time to tumor progression       

shortened

Risks •Transfusion reactions
•Congestive heart failure
•Virus transmission
•Bactrerial contamination
•Iron overload

Benefits •Transfusion avoidance
•Gradual improvement in fatigue

Benefits Rapid increase of Hb
Rapid improvement in fatigue



CANCER- and CHEMOTHERAPY
-induced ANEMIA



Cancer related anemia(Non treatment related)

Hb>11g/dl

CBC with indices

Review of peripheral smear, as clinically indicated

Cancer-related anemia

(non-treatment related)

ESAs are not indicated

Treat underlying disease

Transfuse as indicated based upon symptoms



Chemotherapy related anemia

Myelosuppressive

chemotherapy-

induced anemia

Acuity

Severity

mild

moderate

severe

Symptoms-

physiological

Cardiac symptoms

Pulmonary symptoms

Comorbidities

Cardiac history

Chronic pulmonary disease

Cerebral vascular disease













Epoetin alfa
Anemia with Cancer Chemotherapy non-myeloid CA:
Usual dose is 150 units/kg SC three times per week. If response is poor after 8 weeks, 
the dose may be increased up to as much as 300 units/kg three times per week.
Alternative regimen: 40,000 IU SC weekly. If response is poor after 4
weeks, dose may be increased to 60,000 IU weekly.
Anemia – Chronic Renal Failure (for dialysis or non-dialysis patients):
Usual dose is 50-100 units/kg IV or SC three times per week. If response is poor after 4 
weeks, dose can be increased by 25%. If Hgb is approaching 12 g/dL, reduce dose by 
25%. Dose increases should not be made more than every 4 weeks. Maintenance doses 
range from 12.5 to 525 units/kg (median 75 units/kg) three times per week. Once
weekly SC dose of entire week’s dosage may be efficacious in some patients.
Pediatric dose: 50 units/kg IV or SC three times weekly
Anemia – HIV infection associated with zidovudine (AZT):
Starting dose is 100 units/kg IV or SC three times per week for 8 weeks. If response is 
poor after 8 weeks, the dose may be increased by 50-100 units/kg three times per week 
up to 300 units/kg three times per week. Discontinue use if Hgb exceeds 13 g/dL and 
reinitiate at dose 25% lower once Hgb drops below 12 g/dL.
Anemia – surgery (reduction of allogeneic blood transfusions):
300 units/kg/day SC for 10 days prior to surgery, on the day of surgery, and 4 days after 
surgery. 
Alternative regimen: 600 units/kg SC once per week (21, 14, and 7 days before surgery) 
with a fourth dose on the day of surgery.

Dose should be adjusted for each patient to achieve and maintain a target Hgb of 10 to 12 g/dL.
Reduce the dose by 25% if Hgb approaches 12 g/dL or increases > 1 g/dL in any 2-week period.



Darbepoetin alfa

Anemia – Chronic Renal Failure:
Starting dose is 0.45 mcg/kg IV or SC once weekly. Titrate doses to
not exceed a target hemoglobin concentration of 12 g/dL. Some
patients have been successful with once every 2 weeks administration.
Anemia – Cancer Patients Receiving Chemotherapy:
Starting dose is 2.25 mcg/kg SC once weekly. Dose should be adjusted
to achieve and maintain a target hemoglobin.

Do not increase doses more frequently than once a month.
If the hemoglobin is increasing and approaching 12 g/dL, reduce the dose by 
25%. If the hemoglobin continues to increase, withhold doses temporarily until 
the hemoglobin begins to decrease, at which point therapy should be reinitiated 
at a dose 25% below the previous dose.



Adverse Effects of ESA

• Thrombosis
• Hypertension
• Seizure
• ESA Neutralizing antibodies(PRCA)
• Cancer patient survival





Thrombopoeitin Stimulating Agents





Mechanism of activation of the TPO 
receptor by TPO

Kuter, D. J. Blood 2007;109:4607-4616



Kuter, D. J. Blood 2007;109:4607-4616

Romiplostim



Thrombopoietin-Stimulating agonist

• Eltrombopag for Thrombocytopenia in 
Patients with Cirrhosis Associated with 
Hepatitis C – NEJM 2007;357:2227-2236

• Eltrombopag for the Treatment of 
Chronic Idiopathic Thrombocytopenic 
Purpura -- NEJM 2007;357:2237-2247



TPO and ITP











TPO and other diseases(Liver cirrhosis)











결 론

• Erythropoietin-stimulating agents와
Thrombopoietin-stimulating agents를 사용하여
수혈을 하지 않고 빈혈과 혈소판감소증을 조절
할수 있는 경우가 많아졌다.

• 단, 이러한 cytokine의 사용에 따른 발생가능한
부작용은 충분히 고려되어야 한다. 
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