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Colony-stimulating factors
• Sargramostim (Leukine)
• Filgrastim (Neupogen)
• Pegfilgrastim (Neulasta)

Mechanism of action
Similar to filgrastim and sargramostim, pegfil-

grastim stimulates neutrophil proliferation, dif-
ferentiation, maturation, and activation by acting
on specific receptors on progenitor cells. It also
stimulates their migration and cytotoxicity.
Currently, it is indicated only to lower the risk of
infection in patients undergoing chemotherapy
regimens known to cause febrile neutropenia.
This condition is clinically important because
duration of neutropenia has been directly corre-
lated with risk of infection. 

While filgrastim and pegfilgrastim act primar-
ily on neutrophils, sargramostim also acts on
eosinophils and monocytes to increase their pro-
liferation and activity.

Pegfilgrastim and filgrastim are both produced
by inserting a human G-CSF gene into Escherichia
coli via a plasmid. In the case of pegfilgrastim, a
polyethylene glycol molecule then is added to the
filgrastim molecule at the N-terminal methionyl
residue.

Sargramostim is produced using recombinant
DNA technology in yeast. 

Dosing
Pegfilgra-

stim is given
once per che-
motherapy
cycle as a sub-
cutaneous (SC)

6 mg injection one day after the cytotoxic
chemotherapy regimen.

Pegfilgrastim currently is not approved for
use in infants or children. It also is not approved
for adolescents weighing less than 45 kg. For
patients meeting these criteria, 6 mg once per
chemotherapy cycle should be administered
subcutaneously.

Filgrastim is dosed as a 5 mcg/kg/d SC or
intravenous (IV) infusion beginning 24-72 hours
after the chemotherapy regimen and continuing
for 7-14 days or until absolute neutrophil counts
(ANC) reach 10,000/uL.

Sargramostim is dosed 250 mcg/m2/d SC or
IV infusion 24-72 hours after chemotherapy regi-
men completion continuing until ANC reaches
10,000/uL.

Pharmacokinetics
The kinetics of pegfilgrastim are interesting:

Clearance decreases as the dose is escalated. This
is because elimination of the drug is directly
dependent on neutrophil numbers. As neutrophil
numbers increase, so does the elimination of the
drug. For more information on pharmacokinetics,
see Table 1, below.

Monitoring parameters
• Pegfilgrastim: Complete blood count (CBC)

and platelet count should be taken before begin-
ning chemotherapy. After initiation, platelets and
hematocrit should be monitored regularly.
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Table 1. Pharmacokinetic parameters 
Kinetic parameter Pegfilgrastim Filgrastim  Sargramostim 
Dose 6 mg/chemo cycle  5 mcg/kg/d 250 mcg/m2/d  
Onset —  ~ 24 h 7-14 d 
Time to peak  24-72 h  2-6 h 1-2 h 
T½ 15-80 h  1.8-3.5 h 2 h 

 


