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Abstract

Obj ect ive:  To assess t he ef fect iveness of  pal ifermin for t he prevent ion of  oral mucosit is in 

pat ients with haematological cancers. 

Met hod: Ret rospect ive observat ional study of cohorts of  pat ients with haematological cancer 

undergoing cytotoxic therapy causing hematopoiet ic ablat ion. 

The main variable assessed was the durat ion of the oral mucosit is. Secondary variables assessed 

were incidence of mucosit is, febrile or sept ic neut ropenia and the administ rat ion of opioids and 

parenteral nut rit ion. 

Result s: We included 36 pat ients in this study, 11 in the group that  received palifermin and 25 

in the control group. The duration of oral mucositis was 4.6±3.1 days (median: 5 days) in the 
patients treated with palifermin in comparison with 7.4±4.0 days (median: 6 days) in patients 
treated with conventional prophylactic therapy (P<.05). However, no signiicant differences 
were seen in the incidence of mucosit is, febrile or sept ic neut ropenia, opioid administ rat ion of 

the use of parenteral nut rit ion. 

Conclusions:  Prophylact ic t reatment  with palifermin reduces the durat ion of oral mucosit ies in 

pat ients with haematological cancer. Further studies are necessary with larger samples to be 

able to assess palifermin and its inluence on other variables, such as incidence of mucositis, 
sepsis, febrile neut ropenia, etc. 

© 2009 SEFH. Published by Elsevier España, S.L. All rights reserved.
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Obj et ivo: Evaluar la efectividad de la palifermina en la prevención de la mucositis oral (MO) en 
pacientes oncohematológicos.
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Introduction

The t reatment  of  solid malignant  tumours and leukaemias 
wi t h cyt ot oxic chemot herapy or  radiat ion t herapy is 
becoming increasingly ef f ect ive.  However,  signi f icant  
adverse ef f ect s i n t he shor t  and l ong-t erm are st i l l 
associated.1 These adverse effects, caused by the t reatments 
administered, are among others, disorders which affect  the 
funct ioning and the integrity of the oral mucosa that  result  
in an inf lammat ory and ulcerat ive process cal led oral 
mucositis (OM).2

OM, in addit ion to causing discomfort  and pain, can lead 
to dif f iculty in oral nut rit ion, a delay in the administ rat ion 
of oral drugs, prolonged hospitalisat ion and, in some cases 
potent ially life-threatening infect ions.1,3-6

Furthermore, severe MO can cause unscheduled decreased 
doses of chemotherapy and radiat ion therapy, and can even 
lead t o t he suspension of  t reat ment ,  which af fect s t he 
eff icacy of the therapy and reduces the life expectancy of 
t he pat ient s.  An increased r isk was observed in bot h 
mortal it y at  100 days and mortal it y related t o t reatment  
post -autologous stem cell t ransplantat ion.3

Furthermore,  f rom a pat ient ’s perspect ive,  OM is of t en 
regarded as one of the most  debilitat ing complicat ions that  
cause a signi f icant  decl ine in t he qual i t y of  l i f e of  t he 
pat ients.1,7-10

There are several  scales commonly used t o assess and 
quant i f y t he sever i t y of  mucosi t is,  including t he scale 
established by the WHO which has determined f ive levels of 
severity (from 0-4) with Grade 3 and 4 being the most 
debilitat ing11 (Table 1).

There was no specif ic prophylact ic t reatment  available 
f or  mucosi t is12,13 unt i l  pal i f ermin was launched on t he 
market .  Instead, a wide variet y of  t reatments were used, 
such as, granulocyte colony-stimulating factor (G-CSF), 
granulocyte-macrophage colony-stimulating factor (GM-

CSF), sucralfate, glutamine, lidocaine chlorhexidine, 
nyst at in and amifost ine,  as wel l  as laser t reat ment s and 
cryotherapy, among others. Many of these t reatments were 
int ended t o al leviat e sympt oms.  However,  t he out comes 
achieved, in terms of eff icacy, were inconclusive and even 
cont radictory.14

Palifermin is a human recombinant  kerat inocyte growth 
fact or,  obt ained t hrough recombinant  DNA t echnology.  It  
binds to specif ic receptors on the surface of epithelial cells 
and st imulat es t he prol i f erat ion,  di f f erent iat ion and 
upregulat ion of cytoprotect ive mechanism.15,16 Drug approval 
by the EMEA and the AEMPS (Spanish Agency of Medicines 
and Health Products), to reduce the incidence, duration and 
severit y of OM, is based on a Phase III randomised, double-
blind, cont rolled pivotal study7 to evaluate the ef f icacy of 
pal i f ermin in t he prevent ion of  OM,  in pat ient s wi t h 
haemat ological  cancers undergoing cyt ot oxic t herapy 
causing haematopoiet ic ablat ion with total body irradiat ion 
and high doses of chemotherapy (CT) (based on treatment 
regimens with etoposide and cyclophosphamide) following 
haematopoietic stem cell transplantation (HSCT). This 
myelot oxic regimen,  which is st andard t reat ment  in t he 
United States, is associated with a high incidence of severe 
OM (Grade 3 and 4 according to the WHO scale),11 affect ing 
70%-80% of pat ients.6,10 However, it  is not  used rout inely in 
Spain, where the standard pract ice is t reatment  regimens of 
high-dose chemotherapy without  radiat ion therapy, such as 
the BEA regimen (busulfan, etoposide and cytarabine), BEAM 
(carmustine, etoposide, cytarabine and melphalan), CBV 
(carmustine, etoposide and cyclophosphamide) and high-
dose melphalan,  which are less mucot oxic and af fect  a 
smaller percentage of patients (30%-50%).6, 9, 10 These 
dif ferences in the use of dif ferent  t reatment  regimens and 
t he ut i l isat ion cri t eria causes t he out comes on ef f icacy, 
publ ished in t he bibl iography,  t o be unsui t able in our 
set t ing.17

Prevención;

Quimioterapia;

Neoplasias 

hematológicas;

Trasplante de células 

madre

Método: Estudio observacional retrospectivo de cohortes en pacientes con neoplasias hematoló-

gicas, somet idos a t ratamiento mieloablat ivo de acondicionamiento y posterior t rasplante autó-

logo de progenitores hematopoyéticos, y que reciben como proilaxis de la mucositis palifermi-
na u ot ro t ratamiento convencional. La variable principal evaluada fue la duración de la MO. Las 

variables secundarias fueron la incidencia de mucosit is, neut ropenia febril o sepsis y la adminis-

t ración de opiáceos o nut rición parenteral.

Resultados: Se incluyeron 36 pacientes en el estudio, 11 en el grupo de palifermina y 25 en el 
grupo control. La duración de la MO fue de 4,6 ± 3,1 días (mediana: 5 días) en los pacientes 
tratados con palifermina respecto a 7,4 ± 4,0 días (mediana: 6 días) en los tratados con proi-

laxis convencional (p < 0,05). A pesar de todo, no se observaron diferencias signiicativas en la 
incidencia de mucosit is, sepsis o neut ropenia febril,  la administ ración de opiáceos o la ut iliza-

ción de nut rición parenteral.

Conclusiones: El tratamiento proiláctico con palifermina permite reducir la duración de la MO 
en pacientes oncohematológicos. Se necesitan más estudios y con un tamaño muest ral mayor 

para poder evaluar el papel de la palifermina sobre ot ras variables, tales como la incidencia de 

la mucosit is, sepsis, neut ropenia febril,  etc. 

© 2009 SEFH. Publicado por Elsevier España, S.L. Todos los derechos reservados.
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Wi t hin t his cont ext ,  t he purpose of  t his st udy is t o 
evaluate the eff icacy of palifermin in the prevent ion of OM 
in pat ient s wit h haematological cancers undergoing high-
dose chemotherapy and autologous stem cell t ransplantat ion, 
versus pat ient s receiving ot her convent ional  prevent ive 
t reatments. 

Method

A ret rospect ive observat ional  analysis was conduct ed 
bet ween January 2004 unt i l  February 2009 on cohort s of 
pat ients with a diagnosis of haematological cancer t reated 
wi t h hi gh doses of  chemot herapy as myel oabl at i ve 
condit ioning and subsequent  aut ologous haemat opoiet ic 
stem cell t ransplantat ion,  received palifermin as eit her a 
prophylact ic measure or in t he t reat ment  of  OM versus 
another convent ional prophylact ic t reatment . 

The ident if icat ion of  pat ients included in the study was 
carried out  through the IDC-9-CM system using the hospital’s 
MBDS. The demographic data and relevant  variables were 
obtained through reviewing the medical records for which a 
data collection sheet was designed (Figure).

The primary variable for eff icacy was the median durat ion 
of OM regardless of the grade. Secondary variables measured 
the overall incidence of mucosit is, the grade and severity of 
mucosit is,  t he need to administ rate opioid analgesia,  t he 
need for parenteral nut rit ion and the incidence of  febrile 
neut ropenia and sepsis.  Parent eral  nut r i t ion was only 
recorded when the indicat ion was the inabil it y to achieve 
proper  f ood int ake per  oral  rout e due t o mucosi t i s. 
Furthermore,  t he administ rat ion of  opioid analgesics was 
only admit ted to cont rol pain secondary to mucosit is. 

Mucosit is classif icat ion by grade of severity was performed 
by the at tending physician based on the WHO scale.11

The simple size was calculat ed based on t he ef f icacy 
endpoints from the primary eff icacy variable in the Phase III 
cl inical  pivot al  st udy t hat  was used for approval  of  t he 
indicat ion. 7 To achieve a pot ency of  80% and t o det ect  
dif ferences in the null hypothesis test ,  using the bilateral 
Student ’s t  t est  for two independent  samples,  t aking into 
account  that  the signif icance level is 5%, and assuming that , 
in the clinical t rial,  the mean durat ion of severe mucosit is 
(Grade 3-4) in the control group is 10.4 days while the mean 
durat ion in t he experiment al  group is 3.7 days and t he 

st andard deviat ion of  bot h groups is 5.2 days,  t he st udy 
would have to include 23 pat ients where 14 pat ients would 
be in the control group (patients treated with conventional 
treatment) and 9 patients in the experimental group 
(patients treated with palifermin). 

Processing and stat ist ical analysis was performed using 
the SPSS® statistics software for Windows Version 12.0. The 
descript ive st at ist ics of  t he quant i t at ive variables was 
performed using measures of central tendency (mean and 
median) and dispersion (standard deviation). The normal 
dist ribut ion of  t he primary variables was evaluated using 
the Kolmogorov-Smirnov test . The comparison between the 
quant itat ive variables was performed using the Student ’s t  
t est  f or  independent  samples and t he c2 t est  f or  t he 
categorical variables. 

Results

The st udy included al l  36 pat ient s wi t h a diagnosis of 
haemat ological  cancer undergoing high doses of  CT as 
myeloablat ive condi t ioning and subsequent  HSCT.  The 
exper iment al  group was made up of  11 pat ient s who 
received pal i f ermin as a prevent ive t reat ment  f or  OM 
according to the dose and guidelines for administ rat ion that  
were specif ied in t he Technical Data Sheet . 15 The cont rol 
group was made up of 25 pat ients who received convent ional 
prophylact ic t reat ment  t hrough t he administ rat ion of  a 
mouthwash containing 2% mepivacaine, dexamethasone and 
0.05% chlorhexidine. All pat ients received general care for 
proper oral hygiene and rinsing with an ant isept ic solut ion. 
Table 2 shows the baseline characterist ics for each pat ient  
included in the study. 

The median duration of OM was 5 days (interval: 0-9 days) 
in pat ient s t reat ed wit h pal i fermin compared t o 6 days 
(interval: 0-18 days) in those patients treated with 
convent ional prophylaxis.  The mean durat ion of  OM was, 
signi f i cant l y l onger  in t he cont rol  group t han in t he 
experimental group (7.4±3.9 days versus 4.6±3.1 days, 
P<.05). 

The overall incidence of OM was 82% in the group t reated 
with palifermin and 96% in the cont rol group. No signif icant  
di f f erences were det ect ed in t he overal l  incidence of 
mucositis (P=.16). However, a favourable trend was observed 
in the group treated with palifermin (9/11 patients versus 
24/25 patients in the control group). There were no cases 
whatsoever of  Grade 3-4 mucosit is observed in t he group 
t reated with palifermin. The incidence in the cont rol group 
was 4/ 25 pat ient s for Grade 3 mucosit is,  wit h a median 
durat ion of  10. 5 days,  and 3/ 25 pat ient s f or  Grade 4 
mucosit is wit h a median durat ion of  15 days.  The median 
durat ion of Grade 3 and 4 OM in this group was 12 days. 

The need for parenteral nut rit ion was correlated with the 
incidence and severit y of  t he mucosit is since no pat ient  
t reat ed wi t h pal i f ermin needed parent eral  nut r i t ional 
support .  However, 4/ 25 pat ients t reated with convent ional 
prophylact ic t herapy did,  indeed,  receive parent eral 
nut rit ional support . 

Opioid analgesics were administ ered t o nearly half  t he 
patients treated with palifermin, (5/11 patients) and to a 
smal ler number in t he group t reat ed wit h convent ional 
prophylactic therapy (8/25 patients). 

Table 1 The World Health Organizat ion Toxicity Scale for 

grading oral mucosit is16

Degree Sympt oms

0 No symptoms

1 Irritat ion with or without  erythema

2 Erythema and ulcers; can eat  solid foods 

3 Extensive erythema with ulcers; requires  

 l iquid diet  only 

4 Mucosit is that  prevents oral intake  

 (solids and liquids)
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Figure Data collect ion sheet  for pat ients with haematological cancers undergoing myeloablat ive t reatment  and autologous stem 

cell t ransplant  t reatment . CT indicates chemotherapy; HSCT, haematopoiet ic stem cell t ransplantat ion.

Hospital General de Castellón Servicio de Farmacia

NCH: Diagnóstico

Datos antropométricos 

Fecha de nacimiento: Edad: Sexo:

Peso (kg): Talla (cm): SC (m2)

HOJA DE RECOGIDA DE DATOS

Pacientes sometidos a tratamiento mieloablativo y trasplante autólogo 
de progenitores hematopoyeticos

Esquema de quimioterapia previo Fecha inicio/Fecha fin

1.-

2.-

3.-

Esquema mioloablativo de acondicionamiento para TPH

ESQUEMA (Dosis: mg) Inicio: —— /—— /—— Fin: —— /—— /——

Tratamiento Posología/Vía adm. Fecha inicio Fecha fin

Nutrición parenteral Macro/Micronutrientes Electrolitos (mEq) Fecha inicio /Fecha fin

Sintomático

Anagelsia opioide

Profiláxis mucositis:  Palifermina ❑ Si ❑ No Tto. convencional ——————

Mucositis   ❑ Si     ❑ No Grado*:

Pre-aconcicionamiento (60 mcg/kg/d x dosis consecutivas

3a 24-48 preQT Inicio: —— /—— /—— Fin: —— /—— /——

Post-transplante ( (60 mcg/kg/d x dosis días 0, 1, 2.) 

 Inicio: —— /—— /—— Fin: —— /—— /——

Efectos adversos a palifermin: ❑ Fiebre  ❑ Prurito ❑ Artralgia ❑ Edema  

 ❑ Dolor perioral ❑ alteración del gusto ❑ Rash 

 ❑ Hipertrofia mucosa lingual  ❑ Parestesia 

 ❑ Otros

* Escala WHO (World Health Organization: 0: Sín síntomas, I: Escozor con o sin eritema, II: Eritema y ulceraciones, capacidad de ingesta 

de sólidos, III: Eritema extenso con ulceraciones, incapacidad de ingesta de sólidos, IV: incapacidad ingesta oral).

 Sí

 Sí

 Rash



Effect iveness of palifermin in the prevent ion of oral mucosit is in pat ients with haematological cancers 167

The incidence of  febri le neut ropenia was higher in t he 
cont rol group, 5/ 25 pat ients versus 2/ 11 pat ients, whereas 
t he opposit e occurred in t he pal ifermin-t reat ed group in 
terms of the incidence of sepsis, 3/ 22 pat ients versus 3/ 11 
pat ients. 

Table 3 shows the results of the primary variable and the 
secondary variables. 

Six pat ient s present ed t en adverse ef f ect s f rom t he 
administ rat ion of  pal ifermin.  Three pat ient s experienced 
lingual thickening and hypert rophy of the buccal mucosa, 2 

Table 2 Baseline characterist ics of  the pat ient  populat ion included in the study in both groups

Charact erist ics Pal ifermin-t reat ed Convent ional  prophylact ic- 

 group (n=11) t reat ed group (n=25) 

  

Sex, females/ males 4/7 (36%/64%) 7/18 (28%/72%)

Age, years  

 Median 53 56

 Interval (min-max) (29-70) (18-70)

Diagnosis

 AML 1/11 (9%) 1/25 (4%)
 HODGKIN’S DISEASE 2/11 (18%) 7/25 (28%)
 MM 8/11 (73%) 12/25 (48%)
 NHL − 3/25 (12%)
 CLL − 2/25 (8%)

Condit ioning chemot herapy

 BEA 1 (9%) 1 (4%)
 BEAM − 5 (20%)
 CBV 2 (18%) 6 (24%)
 MELFALAN 8 (73%) 12 (48%)
 Cyclophosphamide+ICT − 1 (4%)

AML indicates acute myeloid leukaemia; BEA, busulfan, etoposide, cytarabine; BEAM, carmust ine, etoposide, cytarabine and 

melphalan; CBV, carmustine, etoposide, cyclophosphamide; CLL, chronic lymphocytic leukaemia; ICT, total body irradiation; MM: 
mult iple myeloma; NHL, non Hodgkin’s lymphoma.

Table 3 Result s of  the primary variable of  the study and the secondary variables

Variables Pal ifermin-t reat ed Convent ional  prophylact ic- 

 group (n=11) t reat ed group (n=25)

Primary variable

Durat ion of  any grade of  OM, days

 Mean±SD 4.6±3.1* 7.4±3.9*

 Median (min-max) 5 (0-9) 6 (0-18)

Secondary variables

Overal l  Incidence of  OM 9/11 (82%) 24/25 (96%)
Incidence of  OM by severit y:

 Grade 0 incidences 2/11 (18%) 1/25 (4%)
 Grade 1 incidences 5/11 (46%) 8/25 (32%)
 Grade 2 incidences 4/11 (36%) 9/25 (36%)
 Grade 3 incidences 0/11 (0%) 4/25 (16%)
 Grade 4 incidences 0/11 (0%) 3/25 (12%)
Need for TPN 0/11 (0%) 4/25 (16%)
Need for opioid analgesic t reat ment  5/11 (45%) 8/25 (32%)
Incidences of  febri le neut ropenia 2/11 (18%) 5/25 (20%)
Incidences of  sepsis 3/11 (27%) 3/25 (12%)

OM indicates oral mucosit is; SD, standard deviat ion; TPN, total parenteral nut rit ion. 

 *P<.05 grading according to the WHO toxicity scale. 11



168 D. Ayago Flores, R. Ferriols Lisart

presented with oedema or erythema of the face and perioral 
area, 2 reported alterat ions in taste and 2 dermal toxicit y 
and one pat ient  had severe skin t oxici t y wi t h severe 
exant hema on t he face and perioral  area.  However,  al l 
pat ients completed their t reatment  with palifermin. 

Discussion

To date,  al l  available data in t erms of  t he ef f icacy of  t he 
different treatments prescribed to prevent and treat mucosit is 
are heterogeneous and inconclusive. 8 At  present ,  several 
cl inical guidelines include among their recommendat ions, 
prophylact ic treatment with palifermin to reduce the incidence 
and durat ion of  mucosit is in pat ients with haematological 
cancer who underwent  HSCT and pr ior  myeloablat ive 
treatment.18-20 This last t reatment is only recommended when 
it  includes a high dose of CT and total body irradiat ion,17 and 
cryotherapy is recommended as a prophylaxis of  MO when 
myeloablat ive t reatment  includes high doses of melphalan,19 
as occurs in 56% (20/36) of the patients in this study. However, 
there is no data available on head-to-head clinical studies 
comparing cryotherapy and palifermin. 

Spielberger R et  al associate the use of palifermin with a 
reduct ion in the durat ion of mucosit is.7 Palifermin reduced 
the durat ion of mucosit is in 6 and 3 days, respect ively,  for 
mucosit is and severe mucosit is.  However,  no pal i fermin-
treated patient experienced severe mucositis (Grade 3 and 
4), which is the most disabling for the patient. Nonetheless, 
t his could be due to less mucotoxicit y in t he condit ioning 
regimens which do not  include radiat ion therapy. 

Severe mucosit is has been associated wit h dif f icult y in 
swal lowing and t he inabi l i t y t o t ake f ood by mout h. 9 
Therefore, the need to init iate parenteral nut rit ion in order 
to prevent  malnut rit ion in these pat ients could be used as a 
secondary eff icacy variable for palifermin. It  is evident  that  
f or  a correct  evaluat ion of  t his var iable,  t he need f or 
nut rit ional support  due t o other common causes must  be 
t aken int o considerat ion such as gast roint est inal t oxicit y 
and prior st at es of  malnut rit ion,  as wel l  as t he dif ferent  
medical criteria for init iat ing this t reatment . 

As to the need for opioid analgesics,  t he result s are not  
favourable for t reatment  wit h pal ifermin,  which suggests 
that  despite ruling out  the need for analgesia due to other 
causes, in six pat ients with Grade 1 and 2 mucosit is, opioid 
analgesics co-exist  wi t h ot her  adverse ef f ect s due t o 
palifermin’s mechanism of  act ion that ,  in part ,  af fect  t he 
skin and the oral epithelium.15,16 This could be an important  
confusing variable for both the grading of mucosit is and for 
t he indicat ion of  opioid analgesic t reatment .  However,  t o 
provide solid evidence of the relat ionship between the need 
for opioid t reatment  and the severity of mucosit is, the total 
cumulat ive dose and t reatment  durat ion must  be taken into 
considerat ion.5 

Unl ike t he t est  conduct ed by Spielberger et  al , 7 t he 
variat ion in the post -t ransplant  hospitalisat ion days was not  
taken into considerat ion since it  is a variable whose results 
could be misleading,  since i t  can be af fect ed by various 
factors,  including complicat ions associated with pat ient ’s 
myelosuppressive st at us,  t oxici t y resul t ing f rom t he 
i nt ensi f i cat i on of  chemot herapy f or  pre- t ranspl ant  
condit ioning such as liver toxicity, renal toxicity, etc. 

The outcomes of  this study cont rast  with those recent ly 
present ed by Romero et  al , 20 where t he ut i l i sat ion of 
pal i f ermin did not  reduce t he incidence of  Grade 3-4 
mucosit is, although there is a t rend that  can be seen in the 
reduct ion of the overall incidence of mucosit is.  This study, 
like ours, presents a very small sample size which limits the 
precision and stat ist ical power of the f indings. Although the 
number of  pat ient s included in t he study was higher t han 
the previous est imate for the sample size, this calculat ion 
was performed using the mean durat ion of severe mucosit is 
as the eff icacy variable, which did not  occur in any pat ient  
what soever in t he pal i f ermin-t reat ed group.  Using t he 
durat ion of mucosit is as an eff icacy variable, the stat ist ical 
power obtained would be 57%, which is less t han t he 80% 
desired in these types of studies. 

However, among the maj or limitat ions of the study, is the 
use of dif ferent  condit ioning regimens and their degree of 
impact  in the onset  of mucosit is as this could be a source of 
confusion when evaluat ing the results and the ret rospect ive 
col lect ion of  dat a used in t he analysis,  which prevent  or 
hinder t heir verif icat ion.  Furthermore,  t he percept ion of 
mucosit is may dif fer between the pat ient  and the physician 
since the evaluation tools (scales) are based solely on 
observat ion and assessment  of  t he severit y of  t he cl inical 
picture regardless of  t he pat ient ’s perspect ive.  Mucosit is, 
even in it s milder forms, is a serious complicat ion that  can 
lead to inadequate t reatment  of symptoms and inaccurate 
conclusions about  t he ef f icacy of  t he t reatment  ut i l ised. 
Hence,  t he use of  inst rument s based on pat ient  sel f -
assessment  compared t o t he cl inical  scales would be of 
great  help in determining the severity of mucosit is in a more 
precise manner.9

To conclude,  prophylact i c t herapy wi t h pal i f ermin 
shortens the durat ion of OM in pat ients with haematological 
cancers undergoing myeloablat ive t reat ment  wi t h high 
doses of  CT that  require autologous haematopoiet ic stem 
cell t reatment . However, the high cost  of palifermin and the 
ef f icacy endpoints published make it  advisable to conduct  
studies with a larger sample size to establish the impact  of 
pal i f ermin on ot her variables,  such as t he incidence of 
mucosit is, sepsis, febrile neutropenia and pharmacoeconomic 
st udies21,22 t o faci l i t at e t he decision-making process for 
select ing an ef fect ive prophylact ic t reatment  t o prevent  
mucosit is result ing from myelotoxic regimens ut ilised in our 
clinical pract ice. 
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