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• In patients treated with chemotherapy and an Hb level 
< 10 g/dl, treatment with ESAs might be considered to 
increase Hb to < 12 g/dl or to prevent further decline in 
Hb [II, A].

• In patients not treated with chemotherapy, there is no 
indication for the use of ESAs and there might be an 
increased risk of death when ESAs are administered to 
a target Hb of 12–14 g/dl [I, A].

• In patients treated with curative intent, ESAs should be 
used with caution [D].

The European Medicines Agency 
(EMEA) labels use of ESAs
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"unlike reports of original research, these 
articles represent the judgment of their 
authors, based on their evaluation of the 
literature. What studies they select to 
discuss and their analysis of them are 
necessarily subjective” 

Kassirer JP, Angell M. Financial conflicts of interest in biomedical research. N Engl J Med. 1993 Aug 19;329(8):570-1



• Patients with a higher average baseline serum EPO level 
(500 U/l) have a smaller Hb change  and a lower rate of Hb
response (27.3%) than groups with a lower baseline serum 
EPO level (34.9%).

• Treatment with ESAs should start at 450 IU/kg/week for at 
least 8–10 weeks. 

• Predictors of response to ESAs include a normal karyotype, 
endogenous EPO levels <100–200 mU/ml and the 
refractory anaemia subtype.

In patients with low-risk myelodysplastic
syndromes ESAs can be used to improve 

anaemia. 



rhG-CSF



• Fever: Single oral temperature ≥38.3°C or persistent 
temperature ≥38.0 °C for >1 hour.                           

• Neutropenia: ANC <0.5, or ANC <1.0 and a predicted 
decline to <0.5 over next 48 hrs. 

(ANC= absolute neutrophil count)

Febrile Neutropenia



• Malignancy 

– Type

– Advanced/refractory

– Obstructive

• Surgical risk

• Grade of neutropenia

• Disruption of mucosal barriers

• Corticosteroid use

Predisposing Factors



• Chemotherapy regimen 
& last dose given

• Presence of vascular 
devices

• Prophylactic antibiotic

• Steroid use

• Allergies

• Major comorbid 
illnesses

• Recent surgical 
procedures

• Recent infections or 
positive cultures

• Previous antibiotic-
resistant organisms or 
bacteraemia

• Recent exposures

Detailed History & Physical Exam 
Including



Incidence of Febrile Neutropenia

Induction-remission for AML 70-90% 

Elderly patients receiving CHOP 35-45%

Patients with NHL 10-20% 

Mortality Estimates from Febrile Neutropenia

Solid tumours 5%

Hematological malignancy Up to 11%

Gram-positive bacteremia 5%

Gram-negative bacteremia 18%

What is the Risk?



Patient Related Risk Factors
a) Age: ≥ 65 (NHL)

b) Performance Status

c) Gender (female)

d) Comorbidities: 
• Renal Disease, Cardiovascular Disease in

NHL ---CHOP

e) Laboratory Abnormalities: 
 Low lymphocytes or neutrophils count

 Low serum albumine

 Increased LDH, bilirubin, alkaline phosphatase



Treatment Related Risk Factors

1. Chemotherapy Regimen:

Treatment containing: 

a) Anthracyclines, 

b) Taxanes, 

c) Alkylators

d) Topoisomerase inhibitors

e) Gemcitabine

f) Vinorerlbine

2. Neutropenia Prophilaxis



Disease Related Risk Factors

1. Tumor type

2. Advanced Disease

3. Genetic Risk Factors

a) Some Genotypes: GSTP1 genotype in patients treated with fluorouracil + oxaliplatin

(FOLFOX), MDM2 SNP309 and TP53 R72P genotypes were significantly associated with developing FN in 
patients treated with FEC

b) SNPs: evaluation of 26 single-nucleotide polymorphisms (SNPs) in patients with breast cancer 

treated with FEC; SNPs in the drug transporter gene ABCC1/MRP1, as well as SNPs in the UGT2B7 and 

FGFR4 genes.



• Diabetes (Insulin Treatment) 

• Venous ThromboEmbolism (LMWH)

• Anemia (rhEpo)

PATIENTS COMPLIANCE



DLBCL: Neutropenia Contributes to Dose 
Delays and Reductions

• Patients with DLBCL treated with R-CHOP-21 (n = 704) or R-CHOP-14 (n = 409)

• Dose delays were due to neutropenia (12%–16%), other nonhaematologic AEs (19%–26%), 
and other AEs (25%–26%)

• Dose reductions were primarily due to neurologic toxicity (30%–53%)

Dose Delays and Dose Reductions and Achievement of Chemotherapy RDI >90%

Lugtenburg P, et al. Clin Lymphoma Myeloma Leuk. 2012;12:297-305.



NHL: Chemotherapy Dose Reductions 
Negatively Affect Survival

Combined Belgian and UK data (n = 289)
• Lymphoma patients receiving CHOP-21

Delivering full chemotherapy dose intensity remains an important goal in 
NHL patients who receive CHOP-21 chemotherapy

Lugtenburg P, et al. Clin Lymphoma Myeloma Leuk. 2012;12:297-305.
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