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The  hemato l )o i e t i c  gro~vth I'actol~ (HGFs)  a re  a 
family  o f  g lycopro te ins  which  p lays  a m a j o r  role  in 
the pro l i fe ra t ion ,  d i l l ' e rent ia t ion,  and  survival  (if 
l ) r imil ixe h e m a l o p o i e t i c  stem a n d  l ) rogeni tor  cells, 
a n d  in lhe  I ' tmctions o f  s o m e  m a l u r e  cells. More 
than  20 dif ferent  molec t ,  les of  H G F  have  been lden -  
til led. A m o n g  them,  g r a n u l o c y t e  c o l o n y - s l i m u l a t i n g  
factor (G-CSF)  and g ranu loc~ te -macro l )hage  colony-  
s t i m u l a t i n g  fac lor  ( G M - C S F )  have  been d e m o s t r a t -  
e d  to lie effective in r e d u c i n g  the i nc idence  (it" 
febri le  neu l ro l ) en ia  when  a d m i n i s t e r e d  i n m e d i a l e l y  
af ter  c h e m o l h e r a l ) y  a n d  as SUl)portive t he r apy  in 
l )a t ienls  u n d e r g o i n g  I)one m a r r o w  [ rans i ) lan ta l ion .  
C h e m o t h e r a p y  used  for  l r e a l m e n t  of c a n c e r  often 
causes  n e u t r o p e n i a ,  vl 'hich [nay  be  p r o l b u n d ,  re-  
quh ' ing  hos i ) i la l iza t ion ,  and  l e a d i n g  to l )otent ia i ly  
fa la]  inlrection. The  uses  o f  the  r e c o m b i n a n t  h u m a n  
h e m a t o p o i e t i c  c o l o n y - s t i m u l a t i n g  fac tors  G - C S F  
a n d  G M - C S F  for t r e a t m e n t  a n d  p r o p h y l a x i s  of  
chemothe ra l )Y- induced  l>brile neu t ro l ) en ia  ~ i l l  lie 
['evie~ved here,  
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I N T R O D U C T I O N  

HGF are  cytt ikines secreted by a wide wu'iety (if cell 
types and act broadly upon target hematt)poietic cells 
through receptor  media ted  s ignals  L4. G-GSF regulates  
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the product ion of neutrophi l  l ineage. The adminis t ra -  
lion of  G-CSF to lmman  results in a dose -dependen t  
increase  in c i rcula t ing neut rophi l s  mainly  because  of 
a reduced t r a n s i t  t i l l l e  ['1"()111 s t e m  c e l l  It) l l l a t t l l ' e  l l e u -  

trophil.  GM-CSF st inm]ates the g'rt)wlh of  granulocyle,  
macrophage ,  and  eosinophi l  colonies. Adminis t ra t ion 
ofOM-CSF t(, h u m a n  results  in a dose-dependent  in- 
crease in blood neutrt)phils,  eoshlr Ill~lcrop]l~l- 
ges, and somet imes  lymphocytes .  That cytokines  are 
also known to enhance  neutrophi l  function. Difl'erent 
types o[ 'G-CSF and GM-CSF have been tested in clini-  
cal trials. Among tile most used GM-CSF are sargra-  
most im,  molgas t r im and regramos lr im,  and among  
tile mr)st used G-CSF are  fi lgastrim and lemogastr im.  
A nexl-generat i tm G-CSF, pegt i lgastr im,  was bioengi-  
neered lbr susta ined durat i tm of  action by tile addi-  
lion of a 20 kl) polyethi lene glycol (PEG) mt)iety to 
tile N- te rminus  of tile G-CSF molecule,  increas ing  
molecular  size and d imin i sh ing  renal  f i l l r a l i o l l ,  and 
resulted in prolonged circulat ion in tile se rum with 
eventual  e l iminat ion by binding It) G-CSF receptors  
on recover ing neutrop]tils.  

The etl]cacy of  rectmlbinant  h u m a n  G-CSF ()r GM- 
CSF lbr the prevent ion of FN in patients with chenlt)- 
therapy- induced  neuh'()penia var ies  with tile cl inical  
sel l ing (ie, p r imary  pr()phylaxis versus  the t rea tment  
o fpa l i en t s  who ah'eady have FN), tile presence  oI 'un-  
der ly ing clamage It) tile pat ient 's  hematop(fietic stem 
cells, the intensity (if chemothe rapy  tie, myehmbla t ive  
versus non-myehmbla t ive) ,  tile concurrent  use of  ra- 
diation, and tile overal l  clinical status of  tile pat ient  
tie, age and cimlorbid ctmditions).  Both G-CSF and 
GM-CSF have been demos t ra ted  to be ellbctive in re- 
ducing the inc idence  of  FN when adminis te red  in- 
mediately after chemt) therapy 2"5 but results  of ran-  
domized cl inical  s tudies  designed Io asses  their  role 
as adjunt  therapy to ant ibiot ics  in FN were  not c lear  
and conflict ing results appea red  5-15. In 2000, the 
Ameri can Society of Clinical Oncology (ASCO) updat-  
ed guidel ines  for tile admin is t ra t ion  of HGF ibr  the 
I rea lment  of chel l lo lherapy-inchlced neu t ropen ia l l  
and, tm the basis  (if the results  of these randomized  
trials, the rout ine use of  CSF in the t rea tment  of  FN 
was not r ecommended .  In this article, we have car-  
ried out a review about clinical evidence use of HGF 
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for t reatmenl and pr(~phylaxis of c l le in() t l lerapy- in- 
duced FN. 

C L I N I C A L  U S E S  O F  C S F  I N  P A T I E N T S  

RECEIVING CANCER C H E M O T H E R A P Y  

CSF have been given as either prophylaxis or therapy 
to patients on myeloabhitive (dose-intensive) chemo- 
therapy that usual ly  leads to prolonged neutropenia. 
Mosts of' its use has been in patients wi th  acute myel-  
ogellOtiS leukenlia (AML), Hodgkill'S alld llOll-Hodg- 
kill's lynlphonla,  Sal'COi/]tiS, s e n l i n o n l t i s  tin([ small  
cell carc inomas of tile hlng. GM-CSF is conlmonly  
used t() ameliorate ti le neu l ropenia  seen dur ing dose- 
intensive chemotherapy as well as t() support  patients 
who are neutropenic as a result of nlyelodysplastic 
syndrome (MILS) m" aplastic ailemia. 

A) Pr imary  admir l i s t r a t ion  

The 2000 update American Society of Clinical ()nco- 
I(~gy evidence-clinical  practice guidel ines for the use 
~t" CSFs includes several important  r econnnenda-  
tions II. B.()utine adminis t rat ion ()f myeh)id growth 
fach)rs fi)r pr()phylaxis in previously untreated pa- 
tients is not reconlnlended for inost chemotherapeutic 
regimens. Guidel ines from the lnt~ctious Diseases So- 
ciety of America (IDSA) also support this position 12. 
Exceptions might include ui' 
- Patients who are at higher risk tbr FN or infection 
because of preexisting neutropenia  due to the base- 
line disease or extensive prior chem(~therapy or radi- 
ation therapy. 
- When coexisting c(mditi, ms are present  that ('(mid 
potentially enhance  the risk fiw serious infection. 
such as altered inm-iune f i inct ion, (~pen wounds, Oil- 
going infecli(}n, poor performance status, and rot)re 
;idvallced cancer. 
The most compel l ing  e~idence of benefit has c(mle 
f ronl  c,)ntrol led tr ials in which ti le inc idence of" FN 
was tit least 40% in tile contro l  group; in t i l ls sel l ing,  
the ad in in is i ra t ion  ot'CSP pi'~duces an approx in la le -  
ly 50o/0 reduct ion i l l  the inc idence (if FN in adults 0-13. 
These benefits ~vei'e conf i r ined in a nleta-analysis 
thai inchlded 1 144 patients lreale(.l on eight randon'l- 
ized cont ro l led tr ials 17. Pr( iphylaet ic G-CSF was as- 
sociated wi th a 62% reduct ion in ti le r isk of PIN (OR 
0.58. p < 0.0001), ail(.I ti s i g n i f i c a n t  r e d t i c t i o n  ill d( ic-  

umented  infection (OR 0.51, p < 0.001), while there 
was only a nons ign i l ]can l  trend towards reduced in- 
f 'ection-i 'elaled n lo r la l i l y .  The reduct ion in treat- 
mer i t - re lated neut ropen ia  llYJde possible by prophy-  
lactic G-CSF illtly permit  ch~se intensity t,, be 
main ta ined  ill patients Irealed with curative intent  
(eg, l ymphoma ,  ad juvan t  t rea tment  for breast can-  
cer). The use oFG-CSF ilhislrated in a controlled h'i- 
al in w l/ich 80 patients with l l igh-grade n(nl-Hodg- 
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kin's l ymphoma  ~ a s  associated with less grade 4 
neutr~}penia (57 versus  85%) and FN (22 versus  
44%), and as a result, these pat ients  ~sere signifi- 
cantly less likely to require chemotherapy  ch~se re- 
duct ion (10 versus  55%) 18. 
In a rot)re recent review, the National Comprellensive 
Cancer Network (NCCN) has published guidel ines for 
HGF, which recommend  routine prophylactic use of 
CSF in patients receiving systenaalie chemotherapy at 
high risk (> 20%) of developing VN r related compl i -  
cations that may compromise treatment TM, while 2000 
ASCO guidelines recommends  CSF in patients wire 
have a > 40% chance oF developing neutropenia  after 
high-dose intensive chemotherapy II. It is mainly due 
to a recent cl~st-lninimizati(m analysis  o1" pegfilgras- 
tim based (m risk and efl]cacy estimated t'rmn an tip- 
dated meta-analysis  2~ and recent mult i- inst i tut ional  
hi,spiral and physician cost data have been presen-  
ted '-'l. Risk tln'esholds for FN under  20% were esti mat- 
ed with increas ing cost savings as tile risk reduction 
associated with pr imary prophylaxis with pegfil- 
gastrim increases. It should be n,,ted that these eco- 
nmnic models are based on cycle-events,  with the as- 
sumption that simihir risks will be experienced 
across cycles of tile same i'e~.r, inlen when  adminis-  
lered witllout reductions in dose intensity or the addi- 
tion of a myeloid growth factor. 
In comparison to apparent  efficacy in high-risk pa- 
tients, tile routine use of G-CSF prophylaxis in pa- 
tients treated with standard-dose chemotherapy in 
which the incidence of FN is less than 20% is expen- 
sive t l i ld not associated ~i th  an obvi()us therapeutic 
benefit or cost savings 22, 
Tllere also appears to be little value of G-CSF therapy 
in patients with severe afebrile neutropenia .  In a ecru- 
trolled trial with 158 afebrile outpatients with severe 
cl lemotl lerapy-induced neutropenia  (ANC 500/Ill), 
the durali(m of severe neutropenia  was in~destly 
shorter with G-CSF (2 versus 4, days), but there was 
n(~ ell'eel on the rate (~l" hospitalization or n u m b e r  of 
culture-p(~silive infections 2"5. 

.4cute ntyeloid leukemia 

Several randomized studies have been c~mducted to 
evaluate the use of CSFs begun after inducthm therapy 
in patients with AIMI,, especially elderly patients 24-5~ 
In ahn(>st all of these studies, the addition of CSFs de- 
creased tile time to recovery to 500 neu t roph i l s /mm 5 
by two to six days. The nadir  is not afllected and el: 
t~cts on tile incidence of severe infection, antibiotic 
usage, and the duration of hospitalization have been 
variable. It has been suggested that there may be 
greate," benefit fi'om HGF in elderly patients who are 
particularly susceptible to infection and experience a 
higher infectious mortality rate dur ing  episodes of 
neutropenia.  However, although the durat ion of neu- 
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tropenia has been reduced by the use ot'CSFs, these 
trials have largely been d isapp.h l t ing  searching f . r  
beneficial effect in treatment-rehlted morbidity or 
mortalityS,2<27. 

However, caution should be exercised in patients 
with AML because of concerns  that GM-CSF may 
sli muhl te the leu kemic c lonal  ce lls .$1"52. CSF ad mi nis- 
tration generally should be r e s e r v e d  for cycles alter 
inducti on chemotherapy.  

Cot l ( 'omi lan l  c h t v n o l h e r a p y  a n d  rad ia t i on  

Patients receiving c(}ncoll l i lal l t  chemotherapy and ra- 
cliation, par l icular ly involv ing the nlediasi inunl,  show 
higher incidence ot'throlllb(icyt(}penia. In one study 
which inchided 215 patients wilh small cell hlng can- 
cer who have received conet l r rent  chenlotherapy alld 
thoracic radiollaerapy wi th or wi lh(}ut GM-CSF, the 
incidence of grade ,3 and 4 lhrorlfl)(}cytopenia was sig- 
nificantly higher in lhe OM-CSF arm (.01 verstls 18%) 33. 
In spile of the beriefit of CSP fi)r reversal (}f' radiali(m- 
induced neulropenia ,  deleterious etl`ects on platelet 
counts have deterred their clinical use in the setting 
of combined m odality the,'apy. 

B) Secondary  p rophy lax i s  

Secimda ry prop hylaxis relTrs to the administration of 
a CSF in later cycles after FN has occurred in a prior 
cycle. The goal is to maintain chemotherapy dose in- 
tensity when close reduction is nt~t desired. No pub- 
lished regimen has sh(,wn improved disease-five or 
overal l  survival  when the close of chenv.,therapy was 
Inaintained and secondary prophylaxis was ins l i lu l -  
ed. Excluding those l t lnlors thai are curable (eg, g'erlll 
cell l t l inors), dose reduction a['ter till episode oF se- 
vere PIN should be considered as the pr imary h'eal- 
nlent ralher l l lan lhe use ofOSFs I I. 

C) Adjunct ive  t r ea lmen  I for febri le  
n e u l r o p e n i c  pa l i en l s  

The benefit r CSF therapy its adjuvant  treatnlent to 
antibiotics t7}1" I4'N has not been definitively proven ill 
patients with uncomplicated fever and neutropenia  
(delined as fever of 10 days in duration,  no evidence 
~t" pneuna ,n ia ,  cellulitis, abscess, sinusitis,  hypoten- 
sion, mull}organ dysfunction, or invasive fungal in- 
fection, alld 11o UllCOlltrolled lnalignancJ.es)..:iS a re- 
stilt, the available currenl  dahl also tic not support the 
r(}utine use r CSFs as till adjunct to anti lnier(q)ial 
therapy in patients w i th  FN it. Oertain patients wi th 
['ever and neutrtipeni,q lni ly be at higher risk [br infec- 
tion-associated coinplications, and have pl'ognoslic 
factors that are predictive of'poor outconle (eg, ANC < 
100/l_ll, uncon t r , l l ed  pri mary disease, pneumonia ,  hy- 
potension, mult iorgan dysfunclion or invasive fungal 
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infection). GSVs may be indicated in such situations, 
although a beneficial ellbct in these c i rcumstances  
has not been definitively proven ti. 
In a recent meta-analysis  that included 1518 patients 
treated on 15 r a M o m i z e d  controlled trials, the overall 
mortality was not influenced significantly by the use 
ofCSb ~ (OR 0.68, p = 0.1), but a significant result was 
obtained for the use of GSF in reducing infection-relat- 
ed mortality (OR 0.51, p = 0.05), and patients treated 
with CSFs had a shorter length of hospitalization (ha- 
z, a rd  rat io 0.(55, p = 0.0006) and a shorter time to neu- 
trophil recovery ( h a z a r d  rat io 0.52, p < 0.00001) .$4. In 
subgrcmp analysis,  patients with hematologic malig- 
nancies  may benetit  in terms of reduced mortalitiy for 
the use of CSF, although the results are highly infhl- 
enced by Aviles et al ~:~ trial that showed a strcmger ef- 
tt~ct oFCSF, and if this study is exchided from analysis, 
the effect is no longer significant. In meta-analvsis  
authors recommend caution in interpretation of these 
results, but a possible effect on infection-rehlted nat}f- 
railty may occur in patients with ANC < 100/itl rehtt- 
ed to chenar in patients wi th  hematologic nla- 
Iignan ties. 

l ) a  U G  I ) O S A G  E A N I) S C H  E I )U LES 

In adults, the recommended  dose of G-CSF is 5 pg/kg 
per day and 250 fig/n12 per day rid' GM-CSF for all 
clinical si tuations other than peripheral  blood pro- 
genitor cell mobilization, in which case a close of 10 
ug/kg per day has been recommended It. The pre- 
l~rred route is by sulgcutaneous iniection. 
Therapy is usually begun 24 to 72 hours after cessa- 
lion of chemotherapy and is often cont inued unti l  the 
absolute neutrophil  count  reaches 10,000/[11. How- 
eler ,  a shorter durat ion that is sull]cient to achieve 
clinically adequate neutroplail recovery is a reason- 
able alternative, consider ing issties of patient conven-  
ience and cost. G-CSF should not be given in the peri- 
od 24 laours before treatment with the next cycle of 
chemotherapy. CSF should probably not be given 
concurrent ly  with claemotherapy (ie, nc~t in the same 
day), and they should be discont inued several days 
befm'e the next chenaotherapy doses. 

CLINICAI~ T O X I C I Y  O F  CSF 

GM-CSF and G-CSF have been tested in multiple clin- 
ical trials and have in general  been well tolerated. 
Both C-M-CSF and G-CSF have been associated with 
bone pain, coincident with or shortly af ter  adminis-  
tration. Occasional increases m leukocyte alkaline 
phosphatase and~or serum lactate dehydrogenase al- 
sr have been noted. The nlajor toxic}ties associated 
with GSF include llu-like symptoms, as fever, flush- 
ing, malaise, myalgia, arthralgia, anorexia,  headache, 
alld mild e]evalions of sel'tllll alllinoirallS[`el'~lSeS alld 
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rash. These effects ai'e usual ly  mi ld,  are al leviated by 
anlipyi'elics, alld disappeai" w i th  COl/ti l lued adi ] l in is-  
trail{in. More serious GM-CSF toxicity has been ell}- 
served lit higher dose levels (> ,52 tlg/kg per day in- 
t ravenously or > 15 tlg/kg per day subcutaneously) ,  
as a capillary leak synclrome manifested by weight 
gain due to fluid retenti{m, pericardial {}l" pleural etfu- 
sions, ascites, and/or  e d e m a  8 ,~ ,  or a t ransient  respi- 
ratory distress syndr{}nle {1}ossibly secondary t{} pul- 
I l lOnal'y sequestration of  neutrophi ls  oP to capi l lary 
leak). The lnore glycosylated yeast derived forlll of 
GM-CSF (sai 'gramoslin) appears to be less likely to 
cause these dose-related Ioxicities than the bacterially 
del'ixed products. Path{}genic neut l 'ophi l  inf i l t rat i { }n 
(acute l;el}rile neutr{iphilic del'lllat{}sis tip Sweet's syn- 
drome) and cutane{}us necrolizing vasculitis (leuko- 
cytoclaslic vasculitis) can occur in selected patients 
with G-CSF 5{~'5't}'40. 

P O S S I B L E  S T I M U L A T I O N  O F  M A L I G N A N C Y  

Because HGF receptors are expPessed by henlatopoi- 
eric and several nonhenlatopoiet ic  cell types, there 
has I:}een a concern that certai i l  n la l ignant  cell l ineag- 
es might i'esp{md t,l such thel'apy, potentially W{}l'sen- 
ing the under l y ing  condit ion. There is a the{}retical 
COllCel'n thai G-CSF might  induce or accelerate the 
devehil}inent {if" AML {}l' MDS with iD{ini)slilny sevell 
in al}lastie anenl ia and inlhntile agPanulocylosis (K{}st- 
Inanl l  disease) 4'4i. However, at present there is no ev- 
idence to support  this hypotesis and have not shown 
any impact {in tile accelel'ation {}1' clevelopment {}1" 
AML in patients with either AML {}l' MDS, but it is 
possible that long-term adminis t rat ion of G-CSb" in- 
teracts with inlmun{}SUl}pressive therapy in patients 
wi th  lip lastic all emia 42,44. 

A N T I B O D I E S  T O  R E C O M B I N A N T  G R O B : T H  
FACTO R S 

Reconlb inanl  human G]XI-CSF that is produced in 
n lan ln la l ian  cells (Chinese banister ovai'y cells) is 
var iably  glycosylaied on both O- l inked and N-l inked 
sites, wh i l e  produc ihm in /+7. colt  results in nonglyc{}- 
sylated GM-CSF, {it" tile yeast I}roduet is glycosylated 
only at N-linked sites. All three products appear to be 
equally effective, but antibodies have been Peported 
more frequently in patients given tile yeast-derived 
pr{Jduct in phase I/II studies 45. The lgG antib{}dies de- 
veloped within seven days alleP the start of tile inftl- 
sion ill till patients. Antibodies were non-neut ra l iz ing  
as judged by bone marrow cohmy-fi irnl ing assay, and 
were directed lit sites on the protein backbone oF tile 
GM-CSF molecule that tire nornlal ly  protected by O- 
linked glycosylation, but which are exposed in tile 
yeast and E. co/i-derived products. 

P O S S I B I , E  E N H A N C E M E N T  O F H 1 %  
R E P L I C A T I O N  

A concePn wi th  GM-CSF therapy, but nol  G-CSIQ in 
patients w i th  AIDS is the l:}oleniial for s i imu la l i o i l  of  
HIV repl icati t}n. This phenomenon was in i t ia l l y  de- 
i ] lonsl i 'aled in Pitvo exper iments  w i th  monol ]uc leal '  
phagocytes exposed to GI%I-CSP 44~. l ,aler in v i t ro  sttid- 
ies revealed upPegulation o1'CC14.5 eol'eceptol" expres- 
sion and enhanced HIV in fect iv i ty  in fl'esh hunaan 
m{}l]{}cytes exposed to OM-OSb "47. HoweveP, i#l t'iPo 

data on the relationship between GM-CSF therapy 
and HIV replicati{m have I}een conflicting. 

CONCLUSSIONS 

GM-CSF and G-CSF enhances  the pPoductiml and half 
l ife o f  neut roph i ls  and monocyte/naacrophages and 
illcl'eases the microb ic ida l  act iv i ty  o f  these cells. 
Subcutanel}tlS adnl in is t l 'a t ion {}1" CSF shoPtens the pe- 
r iod of  neutropenia  in patients underg{_}ing dose-in- 
tensive chemotherapy wilh no influence {}i] the inci- 
dence of infections or mortality. 
Side efl'ecls of CSF use, as bone pain, joint pain, alid 
flu-like syndromes  are comon and, in some reports, 
intense bul are not life threatening. Vfitil higher doses 
of CSF, adverse efl{'cts become more Frequent and 
more severe. 

RECOM 1%1 EN DATIO N S 

Pr ima  ry  p r o p h y l a x i s  

- Routine use {,fCSFs fi}r pr imary prophylaxis before 
FN is indicated by the existing data in the following 
sitilatiolls 11,16. 

- Patients who  ape l i t  h igher  risk for FN or infec- 
lion because o[" preexisting neutri}penia due to tile 
baseline disease or extensive prior chemotherapy 
r I 'adial ion thePapy. 

- W h e n  coexist ing condi t ions al'e present t i lat 
could potent ia l ly  enhance the risk f i l r  serious in le t -  
l ion,  such as altered immune  l~unclion, open 
wounds,  ong-oing infect ion, poop l;}ei'f'{}rlnance sla- 
ltlS, alld more advanced cailcei'. 

- Patients who  have a )o0010 chance {>|'developing 
neul i 'openia afler high-dose intensive ehelnoihei 'a- 
py2O. 

- CSF are not recommended  as prophylaxis in an at- 
tempi to increase dose-intensity unless the e x p e c t e d  

incidence of FN is 4,00/o or nlore, and the regimen is 
applied in a curative intent lTishion I i. 

- Primary administrati{m {ff a CSF in Ai~II~ is rec{ml- 
mended aFler conlpletion of induction chemotherapy 
to shorten ti le durat ion of  neutropenia if benefits i l l  
tel'mS o[" s l lo r len ing  the dui 'a l ion o|" hosl:} i lal izal ion 
outweigh the costs of CSF u s e  I 1, 
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- Use of  CSF should be avoided in patients receiving 
concomitanl chein(ltherapy and raciiatitm due to 
higl'ler incidence ill" thrombt~cyh)penia, l~'(~i' patients 
receiving radiation lherapy inv(dving large fields bui 
110 c] lenlotherapy,  therapeut ic  use of CSF lll(ly be 
c(msidered if p rohmged  delays secondary  to neu- 
trlq)enia are expecled ~1. 

Secondarr  prophyla,ris  
- Excepl in lhe sell ing (It" curable  hunters leg ,  g'el'lll 
cell cancer) ,  dose reduct ion after an episode of severe  
neutr()penia should be cons idered  the p r imary  lhera-  
peulic ( iplhm. 

.4d/urz lire lrt'~t Imetz I fo r  F~\ 
- CSP lherapy as adju~ anl ireahnenl to ant(bit)tics flu" 
a|'ebrile or febri le n e L i l r ( ~ p e l l i a  a r e  n o l  r e c t m l i l l e n d e d  

in  p a l i e n l s  w i l h  u n c o i n p ] i c a l e d  | ' e v e r  a n d  n e u h ' o p e n i a  

(defined as fever of 10 days i l l  duration, l lLI  evidence 
of  pneumonia ,  celhlli t is,  abscess,  sinusit is ,  hypoten-  
si()n, mull(organ dysfitncthm, or invasive fungal l i l -  
tS'orion, and no uncontrolled nlalignancies). 
- CSPs ll lay be indicated in palients wi lh pnetllllOIl[H, 
sepsis s y i l d r o n l e  o r  [ t l n g ' a l  i n | ' e c l i o n ,  0 ( i n d i l i ( i n s  k n ( ) W l l  

to have high morbidi ty  and mortality, al though a ben- 
eficial eft'eel in these  c i r c u m s t a n c e s  has  not been  de- 
l i n i l i v e l y  p r o v e n .  
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