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Background:  Febrile neutropenia (FN) is a common and important clinical problem in pediatric cancer.  Our
Institution has developed a clinical practice guideline (CPG) for  treatment of FN to assist the clinicians
taking care of these patients.
Objective:  To evaluate characteristics of FN, sources and causative agents of infection, applicability and
effectiveness of the CPG, and factors that associated with response to treatment.
Materials and methods:  The medical records of patients with FN that had completed data from September,
2003 to May, 2005 were reviewed and analysed.
Results:   A total of 148 FN episodes in 90 patients were analysed.  The predominant underlying malignancy
was acute leukemia.  About 50% had absolute neutrophil count (ANC) less than 100 cells/mm3 at the begin-
ning and at reassesment on day 3 of treatment.  The causes of infection with microbiological confirmation was
25%.  Urinary tract infection was the predominant source of infection and gram negative bacteria was the
predominant causative agent. Sixty-two percents responded to initial treatment without changing of antibiot-
ics. Of all episodes, 91.2% were able to complete treatment according to the CPG. The mortality rate was 1.4%.
ANC of less than 100 cell/mm3 on day 3 of treatment was the significant risk factor for prolonged duration of
fever and unresponsiveness to low risk regimen of antibiotics. ANC of  less than 100 cell/mm3 on day 3, having
hematologic malignancies, and recurrent fever were associated risks for the need for antifungal agent or
referral to infectious diseases specialist or death. The pretreatment ANC more than 100 cells/mm3 was a
significant predictor for the responsiveness to low risk regimen without recurrent fever.
Conclusion:  Our CPG could practically be applied in FN patients and resulted in low mortality rate.
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Febrile neutropenia (FN) is a common prob-
lem in pediatric oncology and is a medical emergency
requir-ing prompt in-hospital evaluation and adminis-
tration of broad-spectrum antibiotics(1-5). Because ap-
proximate-ly 60% of FN episodes are caused by bacte-
rial infections with or without bacteremia(4,6), and pre-
disposes to overwhelming sepsis(7), the standard prac-
tice is to start empiric intravenous antibiotics if the

absolute neu-trophil count (ANC) is below 500-1000
cells/mm3 and add antifungal agents if fever per-
sists(3,7,8). Over the past several decades, there has been
a substantial pro-gress in the management of patients
with FN(9).  While diagnostic and therapeutic interven-
tions have substantially improved during this period,
increases in the num-ber of patients with FN, changes
in the predominant pathogens and patterns of infec-
tion, and increases in antibiotics resistance have con-
tinued to be problematic(2,9-11).The empirical choice of
antimicrobials should depend on the local predomi-
nant pathogens and resistance patterns. Prompt initia-
tion of antimicrobial therapy remains the gold stan-
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dard(9).  Since patients with FN represent a heteroge-
neous population with varying rates of infection-
related morbidity and mortality, it is important to
develop the risk-stratification models to identify the
patients at low and high risk of serious complications
in order to deliver the most appropriate management
to individual patients(2,9, 11-14).

Our Institution has developed the clinical
practice guideline (CPG) for FN since September 2003.
The purpose of these guidelines is to assist clinicians
on decision of the treatment and to avoid inappropri-
ate use of antibiotics in patients with FN. The objec-
tive of this study were: 1) to evaluate this CPG, 2) to
determine the characteristics of FN in our patient popu-
lation, 3) to identify the sources and etiologic agents
of infection, and 4) to evaluate the factors associated
with response to the empirical treatment according to
CPG.

Meterials and methods
A CPG for pediatric cancer patients with FN

were prepared by a panel of experts in pediatric onco-
logy and infectious diseases at Siriraj hospital. The
guideline was based on the scientific publications, pre-
vious data of infections in pediatric patients with can-
cers and FN at Siriraj hospital, and peer-reviewed
information.This guideline had been applied to patients
with FN after or during on chemotherapy in Depart-
ment of Pediatrics, Siriraj hospital since September,
2003.  The final guideline was shown in Figure 1. Fever
was defined as a single oral temperature of > 38.3oc or a
temperature of > 38.0oc for > 1 hour.  Neutropenia was
defined as an ANC < 500 cells/mm3, or < 1000 cells/mm3

with a predicted decrease to < 500 cells/mm3 (8). Fe-
brile neutropenic patients were thoroughly examined
and investigated in an attemp to identify source of
infection.  All patients were started on the 1st regimen
except high risk patients whom were started on the 2nd

regimen. The detail of treatment regimens were shown
in the footnote of Figure 1. The medical record with
completed data were retrospectively reviewed for
demographic data, source of infection, response to
initial antibiotic the-rapy, subsequent recurrent fever
and ultimate outcome of treatment. A recurrent fever
was defined as a new fever that occurred after the
patient had been afebrile for > 24 hours. If patient
had recurrent fever during the treatment, this would
not be counted as the new episode of  FN.

The data was analysed by using SPSS for win-
dow (Chicago,IL).  Descriptive statistics were used to
summarize the clinical data and continuous variables

which were expressed as frequency, percentage, mean,
median, and standard deviation (+SD).  Outcome
results were compared between each variable factor
by using chisquare test or Fisherûs exact test, if
required.  We assessed the potential association of a
number of covariates on response to the 1st regimen
and outcome of treatment by using logistic regression
analysis.

Results
A total of 148 episodes in 90 patients were

analysed. The summary of demographic data and num-
ber of ANC were shown in Table 1.  The sex were well
balanced with 79.7% of episodes occurring in patients
between 1-10 years old. The predominant cancer type
was acute leukemia (71%) and 47.4% were in remission.
Twenty seven percents occurred in relapsed or refrac-
tory cases. None of the patient had received a bone
marrow transplantation.  Profound neutropenia  (ANC
< 100 cells/mm3) was found in 55.4% at the beginning
and 52.8% at reassessment on day 3 of treatment. Fifty-
five episodes (37.2%) had ANC on day 3 lower than
day 1. The characteristics of  FN episodes were shown
in Table 2. The sources of infection were microbiolo-
gically confirmed at the onset of FN in 37 episodes
(25%) (Table 3). The urinary tract infection was the pre-
dominant source and gram negative bacteria were the
prominent pathogens. The age, initial temperature, num-
ber of ANC on day 1 and 3, duration of fever, and type
of underlying malignancies were not different among
the patients whose source of infection were able to be
identified and those whose were not. Modified regi-
mens were applied at the beginning or during the treat-
ment in 37 episodes (25%, Table 4).  Metronidazole was
the most common modified antimicrobial agent.
             Of the 148 episodes, three were defined as high
risk because the patients had sign of sepsis and/or
hypotension. Two of these had nonremission acute
leukemia. The other had refractory rhabdomyosarco-
ma. Treatment in all 3 patients were started with the 2nd

regimen consisted of imipenem and amikacin. The
pathogen was identified in 2 patients.  One of the these
patients was found to have cholera. The other had
tuberculous lymphadenitis. The rest of 145 FN episodes
were started treatment with the 1st regimen, i.e., ceftazi-
dime plus gentamicin in 143 episodes (98.6%), and
piperacillin/tazobactam in 2 episodes. Ninety episodes
(62.1%) responded without changing the antibiotics.
Sixty-two of 148 episodes (41.9%) became afebrile on
day 3. Ninety-two episodes (62.2%) responded to
initial treatment regimen without changing antibiotics
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Fig.  1  Clinical Practice Guideline for Patients with Febrile Neutropenia
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or need for antifungal agents. Twenty-two episodes
(14.9%) had recurrent fever during the treatment and
were treated according to the CPG; all had resolution
of fever.  Antibiotics was switched to oral form before
discontinuation of treatment in 44 episodes (29.7%).
Granulocyte colony stimulating factor (G-CSF) were
applied in 11 episodes (7.4%) with profound or pro-
tracted neutropenia with severely ill condition. Twenty-
five episodes (16.9%) required amphotericin B but
none had documented fungemia. Six of these did not

response and needed to be referred to infectious
diseases specialists.

Two patients (1.4%) died during the treatment
(Fig.2). Both had acute leukemia in nonremission state.
One was started treatment with high risk regimen due
to clinical sign of sepsis and died on day 2 of the treat-
ment. The other was treated with low risk regimen and
was changed to high risk regimen later on due to unres-
ponsiveness.  She developed septic shock and died on
day 17.  All cultures in both patients were negative.

Figure 1. Clinical Practice Guideline for Patients with Febrile Neutropenia  (continued)

Footnote:

(1) High risk : shock, hypotension, poor perfusion, acute respiratory distress syndrome, confuse, sign and symptom of
sepsis, agitation

(2) 1st Regimen Antibiotics
2.1 Ceftazidime 100-150 mg/kg/day q 8 hr+ Gentamicin 5 mg/kg/day q 8 hr
2.2 Piperacillin/tazobactam (400-500 mg/kg/day q 6 hr) for patient with renal  insufficiency
2.3  4th  generation cephalosporin (cefepime 100 mg/kg/day q 12 hr) for patient with renal insufficiency

(3) 2nd Regimen Antibiotics
3.1 Imipenem 80-100 mg/kg/day+ Aminoglycoside  (Amikacin or Netilmycin, if patient had renal insufficiency).
3.2 Meropenem for patient with underlying neurological disorder.

(4) Modification instruction (add on (2) or (3) if patient has indication)
4.1 Add cloxacillin if patient has sign of skin or soft tissue infection (e.g. abscess, cellulitis, thrombophlebitis).
4.2 Add vancomycin if patient has risk of MRSA or coagulase negative staphylococci infection (e.g. ventriculoperitoneal
shunt, central line, history of previous colonization with MRSA within 1 year).
4.3 Add metronidazole if patient has risk of anaerobes infection (e.g. perianal abscess, typhlitis) and does not receive 2nd

regimen.
4.4 Add acyclovir if patient has herpetic-like oral ulcer with positive Tzanck smear or fluorescence antibody staining.
4.5 Add metronidazole if patient has diarrhea especially in case whom pseudomembranous colitis can not be ruled out.
4.6 Add oral fluconazole 3-5 mg/kg/day OD if patient has oral thrush.
4.7 Add penicillin if patient has severe mucositis and does not receive  piperacillin/ tazobactam or 2nd regimen.
4.8 If patient has tachypnea, hypoxia and diffuse bilateral infiltration in CXR, investigation for pneumocystis carinii and
empirical treatment with Co-trimoxazole 20 mg/kg/day should be initiated.

(5) Oral 3rd generation cephalosporin for step down therapy
5.1 Ceftibuten 9 mg/kg/day OD.
5.2 Cefixime 8 mg/kg/day OD.
5.3 Cefpodoxime 10 mg/kg/day OD or BID.
5.4 Cefdinir 14 mg/kg/day OD or BID.

(6) Antifungal treatment for systemic infection
6.1 Amphotericin B test dose 1 mg, if no reaction start with dose 0.25 mg/kg then increase to 0.5 mg/kg and 1 mg/kg every
12-24 hours depend on clinical severity. In severe case, amphotericin B can be started at 0.5 mg/kg after test dose and
increase dose to 1 mg/kg in 24 hours then maintenance dose at 1 mg/kg/day
6.2 Patient who has severe reaction with amphotericin B even after premeditation, intravenous fluconazole can be
started.  Pediatric infectious clinicians should be informed and consulted.

Abbreviation: MRSA= methicillin-resistant Staphylococcus aureus
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Table 1. The demographic data and number of ANC

Abbreviation: ALL= acute lymphoblastic leukemia, ANLL= acute nonlymphoblastic leukemia
CNS GCT= central nervous system germ cell tumor, LCH= Langerhan cell histiocytosis, ANC= absolute neutrophil count

Factors

1. Sex : male/female

2. Age (year)
< 1
1-4.9
5-9.9
>10

3. Diagnosis
- Hematologic malignancy

ALL
ANLL
Large cell lymphoma
Burkitt s lymphoma

- Non-Hematologic malignancy
   Solid tumor

Neuroblastoma
Rhabdomyosarcoma
Hepatoblastoma
Osteosarcoma
Pleuropulmonary blastoma
Medulloblastoma
CNS GCT
Peripheral nerve sheath tumor
Wilmûs tumor
Ewing sarcoma
LCH

4. Stage of hematologic malignancy (N=114)
Remission
Nonremission

5. Severity of disease
Nonrelapsed cases
Relapsed/Refractory cases

6. ANC at the beginning of treatment (cell/mm3)
< 100
100-199
200-499
> 500

7. ANC on day 3 of treatment (cell/mm3)
< 100
100-199
200-499
> 500

73 /75

4
53
65
26

59
46

7
2

7
6
5
3
3
3
2
2
1
1
1

54
60

108
40

82
23
34

9

78
20
31
19

49.3 /50.7

2.7
35.8
43.9
17.6

39.9
31.1

4.7
1.4

4.7
4.1
3.4
2.0
2.0
2.0
1.4
1.4
0.7
0.7
0.7

47.4
52.6

73.0
27.0

55.4
15.5
23.0

6.1

52.8
13.5
20.9
12.8

Frequency Percentage (%)
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Table 2. The characteristics of  febrile neutropenia episodes

Factors

Age (year)
initial temperature (oc)
ANC on Day 1 (cell/mm3)
ANC on Day 3 (cell/mm3)
Duration of fever (day)

Mean + SD

6.76 + 3.73
39.04 + 0.56

148.09 + 189.01
251.57 + 438.46

4.81 + 4.45

Median

  5.55
39.00
60
91
  3

Range

  0.4 - 15.7
38.0 - 40.9

0 - 800
0 - 2744
1 - 24

Table 3. Sources of infection and causative agents

source of infection

1. Sources of infection
Unidentify
Urinary tract infection
Oral thrush
Sepsis
Mucositis
Gastroenteritis
Upper Respiratory Tract
Pneumonia
Lymphadenitis

2. Causative agents
2.1 Unidentified
2.2 Gram negative bacteria

Nonfermentative gram negative rod
E.coli
Vibrio cholera
Proteus mirabilis
Salmonella group E
Pseudomonas aeruginosa

2.3 Gram positive bacteria
Coagulase negative staphyllococcus

2.4 Viral
Herpes simplex virus
Respiratory virus

2.5 Candida
2.6 Tuberculosis (TB)
2.7 Mycoplasma pneumoniae

Frequency

111
13

7
6
5
2
2
1
1

111

9
6
1
1
1
1

2

5
2
7
1
1

Percent

75.0
8.8
4.7
4.1
3.4
1.4
1.4
0.7
4.7

75.0

6.1
4.1
0.7
0.7
0.7
0.7

1.4

3.4
1.4
4.7
0.7
0.7

Patients with underlying hematologic malig-
nancies tended to have longer duration of fever than
those with other malignancies (mean+SD; 5.1+4.8 vs
3.8+2.9 days respectively, p value=0.055). The charac-
teristics of FN, i.e. the  initial temperature, the ANC
on day 1 and day 3, the chance to identify source of

infec-tion, and to have recurrent fever; were not statis-
tically different between the patients with hematologic
versus nonhematologic malignancies or between the
patients with remission hematologic malignancy
versus in nonremission, respectively.
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Table 4.  Modified regimens

modification regimens

none
cloxacillin
vancomycin
acyclovir
metronidazole
fluconazole
penicillin
metronidazole & acyclovir
metronidazole & fluconazole
fluconazole & penicillin
metronidazole, fluconazole & vancomycin
metronidazole, acyclovir, vancomycin & penicillin

Frequency

111
2
1
6

12
8
2
1
2
1
1
1

Percent

75.0
1.4
0.7
4.1
8.1
5.4
1.4
0.7
1.4
0.7
0.7
0.7

One hundred and thirty five episodes (91.2%)
were able to complete treatment following the CPG.
Thirteen episodes did not follow the CPG. Most of the

deviation from CPG was that the intravenous antibiot-
ics were not switched to oral form. Five episodes of
FN (3.4%) had recurrent of fever within 7 days after

Fig.   2  Summary of  febrile neutropenia episodes

Footnote : mean duration of fever; 1 = 2.9 + 2.4 days (1-18 days), 2 = 3.0 + 2.8 days (1-5 days), 3 = 7.6  + 4.6 days (4-24
days), 4 = 10.8 + 3.3 days (4-18 days)

Total
(N = 148)

1st regimen
(N = 145)

Response1

(N = 90)
Change to 2nd regimen

(N = 55)

2nd regimen
(N = 3)

Dead
(N = 1)

Response3

(N = 29)
Dead

(N = 1)
Add antifungal

(N = 25)

Referral to infectious
disease specialist

(N = 6)

Response4

(N = 19)

Response2

(N = 2)
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discontinuation of antibiotics. Three of them were
newly diagnosed acute leukemia during induction
phase. The others were refractory rhabdomyosarcoma
and refractory acute myeloid leukemia, consecutively.
All of them were started treatment of previous FN
episodes with the 1st regimen and two were changed to
the 2nd regimen before the end of treatment. All of these
recurrent episodes were counted as new FN and were
restarted treatment according to risk stratification of
the CPG.

The patients who had ANC on day 3 < 100
cells/mm3 had significantly longer duration of fever
than those with ANC day 3 > 100 cells/mm3 (mean+SD
= 5.66 + 5.21 vs 3.86 + 3.18 days, p value=0.012).
The FN episodes which occurred in hematologic
malignancy patients had tendency to be longer than in
nonhema-tologic malignancy (mean+SD = 5.12 + 4.79
vs 3.79 + 2.89 days, p value=0.052). The ANC at the
time of reas-sessment (day 3) was significantly higher
in the group that responded to the 1st regimen (mean+SD
= 341.07+526.77 vs 97.54+152.52 cells/mm3, p value
= 0.000).  However, the ANC on day 1, age group, and
initial temperature were not associated with response
to 1st regimen. The patients with ANC on day 3 < 100
cells/mm3, or had recurrent fever responded signifi-
cantly poorer and needed to change antibiotic to
the 2nd regimen (OR 2.22; P value=0.019 and OR 6.88;
p value=0.001 respectively).  The patients with ANC
on day 1 < 100 cells/mm3 also had higher tendency to
be unresponsive to the 1st regimen (OR 1.98; p value =
0.051).  Having hematologic malignancy, being re-
lapsed/refractory diseases, or discovery of pathogen was
not significantly associated to the unresponsiveness to
the 1st regimen or prolonged duration of fever.

From 148 episodes of FN, 48 (32.4%) had
good response to the initial antibiotics and became afe-
brile on day 3 without recurrent fever during or within
7 days after discontinuation of the treatment. Multi-
variate analysis with logistic regression found that only
ANC > 100 cells/mm3 on day 1 was associated with
good response (42% vs 18%, p value=0.01). These
patients had significantly higher ANC on day 1(mean
194.2+204.3 cells/mm3) than the rest (mean
125.95+178.04 cells/mm3, p value=0.039). Patients
who needed antifungal treatment or referral to the
infectious diseases specialist or died, classified as poor
response group, were found in 28 episodes (18.9%) in
this study. These patients had significantly lower ANC
on day 3 compare to the rest (mean 96.8+153.0/mm3

vs 285.6+473.6/mm3, p value=0.000). The patients
with ANC on day 3 < 100 cells/mm3, with underlying

hematologic malignancies, or with recurrent fever,
had significantly higher chance to have poor response
(OR 2.67; p value=0.028, OR 10.24; p value=0.007,
OR 3.18; p value=0.024, respectively).  However, the
ANC on day 1 < 100 cells/mm3 was not a significantly
predictor for poor response. Having hematologic
malignancies, being relapsed/refractory diseases,
and identifiable sources of infection were not predic-
tor for either good or poor response.

Discussion
It has been reported that FN occurred in 10-

50% of patients with solid tumors and in more than
80% of those with hematologic malignancies(12).  In
our study, FN occurred 3.5 time more often in hemato-
logic malignancies than in solid tumors. This could be
from more aggressive and longer and continuing
duration of treatment in hematologic malignancies
compare a to intensive pulse treatment in solid tumors.
Moreover the bone marrow reserve in hematologic
malignancies is usually affected by the underlying dis-
ease especially in those who were not in remission.
All of these made hematologic malignancies more
prone to develop FN. Previous studies concluded that
children with cancer could be separated into different
risk categories according to clinical and laboratory
parameters presented at the time of FN.  Patients with
hematologic malignancies and recipients of bone mar-
row transplantation were at higher risk than those with
solid tumors because the duration of severe neutrope-
nia often exceeded 15 days.  In contrast, most patients
with solid tumors had neutropenia lasting < 7-10 days.

The most common modified regimen that was
used in our patients was metronidazole since diarrhea
was the common symptom that occurred during FN
episodes. It was reported that majority of patients with
FN did not have a microbiologically confirmed infec-
tion, but those who did were at risk for overwhelming
sep-sis(7).  Historically, sources of infection were iden-
tified in 25-50% of FN patients and additional 12-25%
were found to have bacteremia especially in patients
with ANC < 100 cells/mm3 (4,8,15-17).  One recent study of
275 FN episodes showed microbiologically confirmed
infections in 21%; 75% of which were attributed to
bacterial infections and 25% were viral infections. Bac-
teremia was documented in 12% of FN episodes(7).
These were comparable to the findings in our study.
We found microbiologically confirmed infections in
25%; 56.8% of which were attributed to bacterial infec-
tion which mainly involved the urinary tract system
and 18.9% were viral infection. Bacteremia was docu-
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mented in only 4.1% of FN episodes in our study. This
might be one of the reason for our low mortality rate.
The incidence of microbiologically confirmed infec-
tions might be low because not all body sites were ac-
cessible for sampling for culture, and some infec-
tions could be from cell-wall deficient organisms which
were not detected in routine cultures(7,18). In the past
three decades, aerobic gram-negative bacilli were the
predo-minant organisms with Pseudomonas
aeruginosa as a leading isolate(2). The presence of gram-
negative rod bacteremia is associated with high mor-
tality rates. These facts led to the administration of a
combination of a β-lactam with antipseudomonas
activity and an aminoglycoside as the empirical
treatment, which resulted in an overall response rate
of 60-70%(9).

Our initial treatment was based on these
knowledge and overall response to initial treatment
were comparable (62.2%). Recently, the spectrum of
bacterial causing infection began to change in West-
ern countries with a steady increase in gram-positive
pathogens. In the United States, 60-70 % of bacter-
emia with a single organism identified were caused by
gram-positive cocci mainly coagulase-negative
Staphylococci, Enterococci and S.aureus(2,8,10,14,19,20).
The cause of this change had not been clearly identi-
fied and was probably multifactorial included a
aggressive chemotherapeutic regi-mens that caused
more severe mucositis, more profound and longer du-
ration of neutropenia, increased use of long-dwelling
intravenous catheters, use of antacids and histamine
blockers, and use of prophylactic anti-bacterial agents
with relatively weak coverage of gram-positive organ-
isms(2,10,19,20). Invasive fungal infections tend to occur
later in the course of neutropenia than do bacterial in-
fections. The herpes viruses and community acquired
respiratory viruses had emerged as important patho-
gens in selected subsets of patients and some had a
seasonal distribution(1,10,14,21). Our data revealed gram-
negative bacteria to still be the predominant caused of
infections. This was probably due to the fact that few
of our patients had long-indwelling intravenous cath-
eters; and the histamine blocker was not widely used.
Moreover, the most common site of infection in our
FN episodes was urinary tract system in which gram-
negative organism was frequently isolated.

The adjunctive use of G-CSF could reduce the
risk, severity, and duration of FN which resulted in
reducing the amount of time spent in hospital(16,22,23).
Despite these benefits, G-CSF were not recommended
to administer in all FN patients because of its high

costs. The selective use of G-CSF in only patients at
greater risk for neutropenic complication might increase
its cost-effectiveness(23). Only 7.4% of our patients
received G-CSF. The number was too small to analyse
the significant benefit from its use.

The applicability of our CPG was achievable
considering that 91.2% of FN episodes were able to
complete treatment following the CPG. The optimal
duration of antibiotic treatment in FN was crucial to
avoid recurrence of a partially treated bacterial infec-
tion. In our study, the recurrent rate of fever within 7
days after discontinuation of antibiotic was only 3.4%.
All of these had underlying nonremission leukemia
or refractory solid tumor which could contribute to
recurrent fever. This also confirmed the appropriate
duration of treatment in this CPG.

The magnitude of neutropenia was shown to
correlate with a greater risk of infectious complications;
especially when ANC < 100 cells/mm3. Additional signi-
ficant risk factors were also reported, such as age < 1
year, peak temperature >39oc, presence of concurrent
comorbidities, status and severity of the underlying
malignancy (relapsed leukemia or refractory solid
tumors)(4,7,23-26). In this study, only 3 episodes were of
high risk and all of these patients had active underly-
ing diseases. Although majority of our patients had
under-lying hematologic malignancies in nonremission
state and one half had profound neutropenia at the
beginning of treatment and at the reassessment on day
3, the overall mortality rate was only 1.4%; a figure
which is lower than the previous reports of almost 10%
mortality rate(12,13). All death in our study occurred dur-
ing nonre-mission state of acute leukemia which could
be one factor that attributed to the mortality.

From the analysis, we found that an ANC on
day 3 < 100 cells/mm3 was a significant predictor of
prolonged duration of fever and unresponsiveness to
the 1st regimen of antibiotics. We found ANC on day 3
lowered than in day 1 in a significant number of FN
episodes (37.2%).  Moreover, an ANC on day 3 < 100
cells/mm3, as well as, the underlying hematologic malig-
nancies and recurrence of fever during the treatment
were also a significant predictor for the need of anti-
fungus or referral to infectious disease specialist or
dead. For those who responded to the initial treatment
and became afebrile on day 3 without recurrent fever,
an ANC on day 1 > 100 cells/mm3  was a significant
predictor. This point out the importance of ANC on
both day 1 and day 3 for predicting the good or poor
response.
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Conclusion
The CPG developed by our institution could

be practically applied in pediatric oncology patients
with low mortality rate. The overall response of the
treatment was satisfactory. Further study for very low
risk patients that may be treated as outpatient setting
is warranted.
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