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ROLE OF GRANULOCYTE COLONY-STIMULATING FACTOR (G- 
CSF)/FILGRASTIM AS AN ADJUNCT IN CHRONIC HEPATITIS C 
MANAGEMENT
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ABSTRACT

Drug-induced hematotoxicity is the commonest reason for reducing the dose or withdrawing interferon 

(IFN) therapy in a case o f chronic hepatitis C thus depriving the patient o f  a possible cure. Traditionally, 

severe neutropenia has been considered an absolute contraindication to start antiviral therapy. Since the 

advent o f adjunct therapy with Granulocyte-colony stimulating factor, the same is not true any more. Some 

recent landmark studies have used this adjunct therapy to help avoid antiviral dose reductions. Although, 

addition o f this adjunct therapy has been shown to significantly increase the overall cost o f  the treatment, 

i f  the infection is cured at the end o f the day, this extra cost is worth bearing. Although, more studies are 

needed to refine the true indications o f this adjunct therapy, determine the best dose regimen, quantify the 

average extra cost and validate that whether or not the addition o f this therapy increases the sustained 

virologic response rates achieved, the initial reports are encouraging. Therefore, although not recommended 

on routine basis, some selected patients may be given the benefits o f  these factors. In this article, a review  

o f the current literature on this subject is given followed by few suggested recommendations at the end to 

help develop local guidelines.
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INTRODUCTION

R ib a v ir in (R B V )-in d u ced  h em o ly tic  anem ia  and  
Interferon(IFN )-induced neutropenia are tw o w e ll 
k now n  side effec ts  o f  antiviral therapy in H CV- 
infected  patients. Som e studies have estim ated that 
these side effects are responsible for dose reductions 
in alm ost 40% 1,2 o f  the subjects w ith  consequent 10- 
20% 3-5 reductions in the virologic responses achieved. 
One study incriminated pegylated  interferon (PEG- 
IF N ) as d ir e c t ly  r e sp o n s ib le  fo r  su p p re ssin g  
h em atopoiesis in  all three ce ll lin eages.6 Cirrhosis 
w ith hypersplenism , history o f  blood cell count drop
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w ith prior antiviral therapy, lower baseline cell counts 
(Hb level 13 g/dl; neutrophil count 2900/mm3; platelet 
count < 1 7 0 ,0 0 0 /m m 3 ) at the initiation o f  antiviral 
therapy, obesity and old age are considered to be the 
m a jo r  r isk  fa c to r s  fo r  th e  d e v e lo p m e n t  fo r  
hem atotoxicity w ith  R B V  and IFN .7 B ased  on these 
observations, there is a renew ed interest in the use  
o fh em atop o ie tic  growth factors (H G Fs) in patients 
undergoing antiviral therapy. O nly a few  studies have 
so far been  done on the pros and cons o fH G F s use, 
and data is still considered insufficient to recomm end  
their routine u se.8 This review  article aims to discuss 
the current trends in the rationale, protocols and pros 
and cons o f  gran u locyte-co lony stim ulating factor 
(G -C SF ) u se  as an adjunct in the m anagem ent o f  
chronic hepatitis C. For this review, a literature search
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w as made on 20/O ct/08 on PubM ed, M EDLINE and 
E M B A SE  databases (key words: chronic hepatitis
C, neutropenia, hem atopoietic grow th factors and 
gran u locyte-colony stim ulating factor), the public  
W eb site o f  the U S  F ood  and D rug A dm inistration  
and E ry th ro p o ie s is -s tim u la tin g  a g en ts  (E S A s)  
manufacturers, and safety advisories. Am erican9 and 
Canadian8 consensus guidelines on the managem ent 
o f  ch ro n ic  h e p a tit is  C w e r e  a lso  c o n su lte d .

DISCUSSION:

G -C SF is a 175 am ino acid, h ig h ly  purified, non­
g ly c o sy la te d  p rote in  p rod uced  b y  recom b in an t  
technology in a lab strain o fE . C oli by  the addition  
o f  a gen e for the G ranulocyte co lon y-stim u latin g  
fa c to r .10 It in d u c e s  n e u tr o p h il p r o d u c t io n ,11 
differentiation12 and release from the bone marrow.13 
Significant increase in the neutrophil counts can be 
observed w ith in  24hrs o f  G -C SF administration. It 
also appears to cause se lec ted  en d -ce ll functional 
activation including enhanced phagocytic ability.14 
Other cell lines are affected by negligible proportions, 
i f  at all. N eutrophil levels usually  norm alize w ithin 
1-7 days (average 4 days). Studies, how ever, have  
not show n any survival benefit. It appears that no 
effect -  positive or negative - is produced on disease 
progression and despite the fact that neutropenia is 
com m on, in fective  ep isod es are extrem ely  rare in 
treated H C V  patients.

G-CSF is primarily used in patients w ith nonm yeloid  
cancers (m yelo id  haem opathy is a contraindication  
to use G-CSF) undergoing bone-marrow-suppressive 
cytotox ic chem otherapy, or in patients undergoing  
m y e lo a b la t iv e  th era p y  b e fo r e  b o n e  m a rro w  
transplantation. The aim  is to reduce the incidence, 
se v e r ity  and duration  o f  n eu trop en ia . B e s id e s  
avoiding/correcting neutropenia, an additional effect 
o f  G -C SF  is  m o b iliza tio n  o f  the h em a to p o ietic  
progenitor ce lls  into the peripheral b lood . T hese  
peripheral b lood  progenitor ce lls  (PB PC ) m ay then  
be harvested and infused  into patients undergoing  
cytotoxic chem otherapy, either alone or in addition  
to b one m arrow  transplantation w ith  consequent  
rapid and m ore adequate h em ato log ica l recovery.

B e c a u se  o f  the k n o w n  b e n e f its  o f  G -C S F  in  
neutropenia patients, it has been tried in som e recent 
stud ies in H C V -in fected  patients undergoing IFN  
therapy. T he com m on est cause o f  interferon dose  
reductions in H C V -infected patients is IFN-induced  
n eu trop en ia .5 Som e 30-50%  o f  the subjects develop  
neutropenia within 1-2 weeks o f  starting the therapy.3-5 
The frequency appears to be h igher w ith  PEG -IFN  
as com pared to the non-P E G -IF N .6,15 G -C SF has 
been  tried in som e studies7 w ith  reasonable results 
to avoid  IFN  dose reductions.

The current recom m endation8 is to reduce IFN dose  
i f  neutrophil count falls to <0.5x109/L, and discontinue 
it i f  it fa lls to < 0 .3 x 1 0 9/L. The m in imum effective  
dose o f  PEG-IFN appears to be 1 jjg/kg/wk. I f  despite 
reducing the PEG-IFN dose to the m inimum effective  
lev e l, neutrophil counts o f  < 0 .5 x 1 0 9/L  persist, G- 
CSF therapy m ay be considered.

G -C SF  is com m ercia lly  ava ilab le in the form  o f  
sterile, clear, co lorless, preservative-free liquid for 
parenteral adm inistration. T he product is available  
in single use v ia ls and prefilled  syringes containing  
either 300  m cg  or 4 8 0  m cg  F ilgrastim  at a filled  
volum e o f  1.0 m L or 1.6 m L, respectively. Suggested  
starting dose regim en o f  G -C SF is 300p,g SQ once  
w e e k ly  and th en  a d ju s tin g  th e d o s e  as p er  
response/requirement. The aim should be to maintain  
a neutrophil count o f  =  1000cells/p ,L  (return to the 
pretreatm ent lev e l is not the aim ). M ost patients  
adequately respond to a G -C SF dose o f  300p,g SQ  
o n ce  w eek ly , w h erea s 1 /3rd ca se s  require d ose  
adjustments. Som e patients m ay require up to 480p,g 
Filgrastim  SQ thrice w eekly; others m ay on ly  need  
150p,g Filgrastim  SQ once w eekly. Com plete b lood  
counts should  be asked tw ice  or thrice w eek ly  and 
resp o n se  to therapy ju d g ed . A fter  the adequate  
n eu trop h il cou n t is a ch iev ed , IF N  d o se  can  be  
increased to the optimum level. Once started, adjunct 
G -C SF therapy m ay be required till the end o f  the 
treatment. In one study7, the m edian duration o f  G- 
C S F  th er a p y  w a s  2 0  w e e k s  (r a n g e  9 - 4 5 ) .  
N o  international consensus currently ex ists on  the 
low er cu t-o ff value o f  neutrophil count after w hich  
the risk o f  developm ent o f  serious infections is h igh  
enough to warrant initiation o f  G -C SF therapy.16-17
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W hether or not neutropenia increases the risk o f  
in fection , is also debatable. O ne study sh ow ed  an 
average fall o f  34%  in the neutrophil count w ith  no 
d o cu m en ted  or su sp ected  b acteria l in fe c t io n .18 
A nother study demonstrated that infections neither 
correlate w ith  the nadir o f  neutrophil count (< 1 ,000  
or >750/m m 3) nor w ith the m agnitude o f  neutrophil 
count fall from  the b aselin e .17 This is in contrast to 
the ob serv a tio n s m ad e in the im m u n o d e fic ien t  
c irrh o tics19, H IV  carriers20 and liver-transp lant  
patients21 in w h ich  prolonged neutropenia has been  
a sso c ia te d  w ith  the d ev e lo p m en t o f  b a cter ia l  
infections warranting cessation  o f  antiviral therapy. 
The frequency o f  development o f  superadded bacterial 
in fection , secondary to neutropenia appears to be  
lower in blacks.18 These patients also have an intrinsic 
low  w hite cell count prior to starting treatment. Thus 
the low er cu t-o ff value ought to be low er in blacks. 
Interestingly, as dem onstrated by  Puoti et al, the 
frequency o f  non-respiratory infections m ay increase
with PEG-IFN therapy, independent o f  the neutrophil

22count.22

G-CSF is considered contraindicated in patients with  
know n h ypersen sitiv ity  to E co li-d erived  proteins 
in c lu d in g  F ilgrastim  or any o f  its com p on en ts.

This drug is generally w e ll tolerated. C om m on side 
e ffe c ts  in c lu d e  b o n e /m u sc le  a ch es, n au sea  and  
vom iting. The frequency o fb o n e/m u sc le  aches can  
be reduced by  giving G-CSF either 2 days before or
2 d a y s  a fter  in te r fe r o n  in j e c t io n .23 R a re ly ,  
sp lenom egaly and spontaneous splenic rupture have 
also been reported with G-CSF use. Thus, any patient 
reporting w ith left upper abdominal and/or shoulder 
tip pain should be evaluated for an enlarged spleen  
or sp len ic rupture. N eutropenic patients receiv in g  
G-CSF, i f  develop, fever, dyspnoea or lung infiltrates, 
sh ou ld  b e eva lu ated  for the p o ss ib ility  o f  adult 
respiratory distress syndrome (A R D S). Developm ent 
o f  A R D S  warrants im m ediate cessation  o f  G -CSF  
th erap y  t i l l  the r e so lu t io n  o f  th e sy m p to m s.  
There are co n flic tin g  reports regarding the cost  
effec tiven ess o f  HGF therapy. One study reported  
an increase in the final cost b y  43%  w ith  adjunct 
biotherapy w ith  EPO and G -CSF,7 whereas another 
study su ggested  that since HGF therapy increases

therapeutic com pliance, improves quality o f  life, and 
a v o id s  co m p lica tio n s  o f  ch ron ic  liv er  d isea se ,  
com pared to the standard care, it is cost effective .24 
A  co st an a lysis  u sin g  a d ec is io n  a n a lysis  m o d el 
dem on strated  that G -C SF  u se  in  H C V -in fected  
genotype 1 cases is cost effectice, esp ecia lly  w hen  
g iven  in a dose o f  300p,g SQ once w eek ly .25 M ost 
published, co st-e ffectiv en ess  studies assum e that, 
once started, patients continue to take H G F’s for the 
rem a in in g  h ep a tit is  C therapy. In s ig n if ic a n t  
percentage o f  patients’ withdrawal o f  HGF therapy 
m ay be p o ssib le  m uch  earlier w ith ou t n eg a tiv e ly  
affecting the SV R  rates. This m akes HGF therapy 
even  m ore cost-effective.

CONCLUSION:

D esp ite the data being lim ited, it appears that HGF  
therapy im proves the quality o f  life  (Q O L) across 
m any domains (physical, mental and social).26,27 D ue  
to lack  o f  S V R  data, no resp ectab le  a sso c ia tio n  
recom m ends the routine use o fH G F  therapy, based  
on the current ev id en ce . It is quite reasonable to 
b e lie v e  that, adjunct therapy w ith  H G F s w here  
indicated, helps avoid ing antiviral dose reductions 
and attain  op tim u m  a d h eren ce (d e fin ed  as the  
administration o fb ith erap y  in an optim um  dose i.e. 
PEG-IFN =1 g/kg/w k andiRBV =10.6  m g/kg/day for 
m ore than 80%  o f  the prescribed  duration). The 
possible net effect m ay be, attainment o f  higher SVR  
rates, although m ore studies are needed  to validate  
it. Studies have show n that HGF therapy is generally  
w ell tolerated. Further studies are needed to determine 
the low er cu t-o ff  va lues o f  neutrophil count after 
which G-CSF therapy should be started. More studies 
are also n eed ed  to establish  the right d osages and  
cost effectiven ess o f  HGF therapy.
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