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Early discharge from hospital after consolidation
chemotherapy in acute myeloid leukemia in 
remission: febrile neutropenic episodes and their
outcome in a resource poor setting 

Treatment of acute myeloid leukemia (AML) involves
administration of myelosuppressive chemotherapy
administered after admittance to hospital.1 Admission to
intensive nursing care units till bone marrow recovery
leads to prolonged hospital stay. Quality of life and
health care issues have made many cancer centers change
to outpatient care even during high-risk phases of dis-
ease.2-6

In India most patients belong to poor socioeconomic
backgrounds. There is an acute shortage of hospital beds.

Early discharge after myelosuppressive therapy would
promote better use of hospital resources, but the safety of
this approach in these patients has not been established.
We present our experience of the feasibility and safety of
early discharge of patients with acute myeloid leukemia
after consolidation chemotherapy.

All patients were induced with standard ‘3+7’ chemo-
therapy using a peripherally inserted central venous
(PICC) line. After documentation of complete remission
(CR) consolidation chemotherapy with 3 cycles of high
dose cytarabine was given. 

Eighty-three consecutive episodes of neutropenia after
consolidation chemotherapy in 28 acute myeloid
leukemia patients in remission were included in the
study. Patients were divided into 2 groups. 

Group 1. Outpatients. These consisted of patients dis-
charged after the chemotherapy was completed to their
own homes or temporary residential facilities, which did
not have any medical, or home visit facilities. Criteria for
inclusion were: (a) no fever or infection; (b) location of
residence nearby; (c) ability to come to hospital within
one hour if fever developed or condition deteriorated.
They had telephone access to the study team. 

Group 2. Inpatients. These were patients who remained
in hospital after high dose Ara C (HiDAC) chemotherapy
till recovery of neutrophil counts. The criteria of inclusion
were: (a) inability to move to a residential place as speci-
fied under group 1 or (b) severe infective course during
earlier chemotherapy. 

All patients were given the following supportive thera-
py: prophylactic ciprofloxacin 500 mg twice daily and flu-
conazole 200 mg/day and simple instructions concerning
hygiene. Blood counts were monitored twice a week for
Outpatients and on alternate days for Inpatients.
Outpatients were seen at least once a week in the outpa-
tient department (OPD). Blood and platelet transfusion
support was given in the day care center. Patients who
developed fever were administered granulocyte colony
stimulating factor (G-CSF). Fever was considered present
if the temperature measured orally was ≥38° C on two
occasions at least four hours apart during a 24-hour peri-
od or was ≥38.5°C on a single occasion. Neutropenia was
defined as an absolute neutrophil count (ANC) of
<0.5×109/L.7

All Outpatients who developed fever were admitted
and administered IV antibiotics. First line antibiotics
included piperacillin-tazobactum or cefoperazone-sul-
bactum, along with amikacin. Second line empirical
antibiotics were generally started if fever persisted for
48-72 hours and there was no clinical improvement.
These consisted of a carbapenem or aztreonam.
Vancomycin/teicoplanin were added at onset or later as
per febrile neutropenia guidelines.7 Amphotericin was
added if there was any suspicion of fungal infection based
on clinical or X-ray findings, and empirically if fever and
neutropenia persisted despite antibiotic therapy for more
than five days. 

After resolution of fever and if there was no obvious
infection, IV antibiotics were changed to oral antibiotics
that were continued for at least five days or till ANC
recovered. Outpatients were discharged once oral antibi-
otics (amoxycillin-clauvulanic acid and levofloxacin)
were initiated, while Inpatients remained in hospital till
recovery of ANC. 

The number of febrile neutropenic episodes, use of
antibiotics, patterns of infection and mortality after com-
pletion of HiDAC were compared in the 2 groups. The
SPSS statistical software (Chicago, IL, USA) was used for
analysis. 
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Patients’ characteristics and outcome in the 2 groups is
given in Table 1 and Figure 1. The relative risk of devel-
oping fever in Inpatients was 1.51 (CI 0.86-2.66, using
the χ2 test). First line antibiotics cured fever in 88%
(22/25) Outpatient febrile neutropenic episodes com-
pared to 58% (14/24) Inpatients. Patients who remained
hospitalized after chemotherapy had a higher incidence
of culture positive fevers as compared to domiciliary neu-
tropenic fever. There were 3 deaths in the study group
(Figure 1).

In recent years, several reports have questioned the
necessity of keeping patients in hospital after chemother-
apy till full neutrophil count recovery.3-6 There is little
published data of the safety of this approach in centers
with limited resources. 

Domiciliary management of low risk febrile neutrope-
nia with oral antibiotics relies on an efficient health care
infrastructure, where patients would be immediately
admitted if their condition deteriorates. Lacking these
facilities, we decided to admit all Outpatients who devel-
oped fever during neutropenia. Although current guide-
lines do not recommend antibiotic prophylaxis for neu-

tropenia,7 new evidence shows benefit.8,9 In our limited
resource setting prophylaxis with ciprofloxacin seemed
advisable. Fluconazole is recommended for allogeneic
bone marrow transplant patients with varying doses.10,11

We used fluconazole in 200 mg daily due to the low aver-
age weight of our patients.

In a recent editorial, Kern2 emphasized that improved
antimicrobial prophylaxis (fluoroquinolones, aciclovir,
fluconazole) together with much more effective support-
ive care algorithms on one hand, and professional risk
assessment and appropriate infrastructure for follow-up
on the other, are essential in discussing the successes of
early discharge and outpatient management programs. 

The one mortality in the Outpatient group was likely
due to delayed presentation as the patient reported to
hospital 24 hours after onset of fever and died within 18
hours of admission despite intensive resuscitation. It is,
therefore, critical to ensure that patients understand the
importance of following instructions to report to a med-
ical center immediately on onset of fever or other symp-
toms suggestive of infection. 

Of the 48-neutropenic episodes managed on a domicil-
iary basis, 23 (48%) did not require admission during
their entire nadir. Of the other 25 neutropenic episodes
that required re-admission, many hospital days were still
saved by the early discharge policy. 

The study shows that selected patients can be dis-
charged and given domiciliary treatment safely, even
with inadequate home care facilities. However, if the
patient cannot reach the hospital immediately in cases of
fever, early discharge should be avoided.
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Table 1. Characteristics of Outpatient and Inpatient neutropenic
episodes.

Total Outpatients Inpatients p value

N. of neutropenia episodes 83 48 35
Male/Female 53/30 34/14 19/16
Median age in yrs (range) 22 (6-64) 22 (6-50) 21 (6-64)
Median duration of 12 (5-22) 11.5 (5-19) 13 (5-19) 0.053
neutropenia in days (range) 
N. of febrile episodes (%) 49 25 24 0.13

(59%) (52%) (68.5%)
Mean days (range) − 6 (3-18) 16 (9-22)
of hospitalization##

Days spent at home − 16 (11-20) −
Days of neutropenia − 8 (0***-17) −
at home (388)**
Median duration of fever 4 (2-23) 4 (2-7) 5 (2-23) 0.036*
in days (range)
Median duration of IV 6 (2-30) 5 (2-30) 9 (2-25) 0.029*
antibiotic use in days (range)
2nd Line IV antibiotic use$ 9 3 6
IV vancomycin/teicoplanain 4 0 4
use
IV amphotericin use 9 (18%) 2 (8%) 7 (29%)

Infection Profile
Blood culture E. coli-1 Pseudomonas 

aeruginosa-2,
MRSA-1, MSSA-2,
Acinetobacter-2,

Candida tropicalis-1
Urine culture E. coli-1 E. coli-1

Other Oral ulcer: Varicella
Candida krusei-1, (chicken pox)-1
Pleural effusion 

tubercular-1

Mortality 3 1 2

IV: intravenous; MRSA: methicillin resistant Staph aureus; MSSA: methicillin
sensitive Staph aureus; *using the Mann Whitney test; #cefoperazone-sulbactam+
amikacin or piperacillin-tazobactam + amikacin; $imipenem-cilastatin and/or
aztreonam; **also includes those who were never admitted; ***3 pts developed
fever at the onset of neutropenia but at home; ##excludes the 5 days of HiDAC for
which patients were admitted.

Figure 1. Figure showing the outcome of neutropenic episodes.
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Outcome for children with relapsed acute myeloid
leukemia in the Netherlands following initial
treatment between 1980 and 1998: survival after
chemotherapy only?

We report the outcome of Dutch pediatric relapsed
AML patients and focus on patients treated with
chemotherapy alone. Median time from first complete
remission to relapse was nine months. Second complete
remission (CR2) was achieved in 63%. Overall, only 16%
of patients were survivors. When only patients who
achieved CR2 were analyzed, 50% of the patients treat-
ed with allogeneic stem cell transplantation and 24% of
the patients treated with chemotherapy alone, were
long-term survivors.

The prognosis of children with acute myeloid leukemia
(AML) has improved markedly over the last decades with
5-year overall survival rates (5-year pOS) in the most
recent treatment protocols as high as 50-60%.1 In the
Netherlands, children with AML are treated according to
protocols developed by the Dutch Childhood Oncology
Group (DCOG). Since 1980, four protocols for the treat-
ment of childhood AML have been completed, and over-
all survival has improved from 18% to 42%.2,3 Relapse

remains the most frequent cause of treatment failure,
with a cumulative risk of relapse of 30-40% in most pedi-
atric AML studies.1 In the consecutive Dutch AML proto-
cols, the cumulative risk of relapse was 60, 43, 47 and
26% respectively.3 Allogeneic stem cell transplantation
(alloSCT) is generally recommended as part of treatment
of relapsed AML.4 Formal evidence for this recommenda-
tion is lacking, despite evidence of a graft-versus-
leukemia effect in AML. At initial diagnosis of high-risk
AML, alloSCT seems no better than chemotherapy only.4

Therefore, the need for alloSCT in relapsed AML may be
questioned, at least as a general recommendation. 

We studied all Dutch children and adolescents with
AML that were initially diagnosed and treated between
1980 and 1998 and relapsed before 1st January 2007. The
patients were initially treated according to the Dutch
Childhood Oncology Group (DCOG) protocols AML-80,
AML-82, AML-87 and AML-92/94.2,3 We focussed on
patients reported to be alive without disease after treat-
ment with chemotherapy only for their relapse and sum-
marized the relevant literature. Since autologous SCT has
been reported to provide similar results to intensive
chemotherapy, and does not have a graft-versus-
leukemia effect, these patients (n=9) were included in the
chemotherapy only group.5 Most patients were treated
with a reinduction regimen containing cytarabine, most
frequently in combination with an anthracycline and
etoposide.

A total of 113 relapsed AML cases were identified,
with a median time from first complete remission (CR1)
to relapse of nine months (range 1-61 months). Ninety of
these patients were treated with curative intent and CR2
was achieved in 63%. In univariate analysis, sex, age,
WBC, FAB-type and SCT in CR1 were not associated
with achievement of CR2. None of the patients who
failed to achieve remission on first-line treatment when
treated for their initially diagnosed AML (n=11) achieved
CR2, compared to 72% of patients who did achieve CR1
on first-line treatment (χ2 p<0.0001). CR1 duration
(CR1≤1 year or CR1>1 year) correlated significantly with
the probability of achieving CR2 (55 vs. 76%, p=0.04)
and 10-year pOS (13 vs. 30%, p=0.02) in univariate
analysis. The overall 10-year pOS was 16% (standard
error (SE) 3%), with 18 disease-free long-term survivors. 

AlloSCT was performed in 16 out of the 57 CR2
patients, with 8 (50%) long-term survivors. Ten out of
the 41 patients (24%) treated without alloSCT survived.
This comparison is biased by the fact that to be able to
undergo SCT, it is necessary to have a suitable donor, to
maintain CR2 until the SCT and to be in a relatively good
condition. In multivariate analysis using Cox-regression,
we corrected alloSCT in CR2 for time to transplant. In
this analysis of pOS alloSCT was not an independent
favorable prognostic factor (HR=0.56, 95% confidence
interval (CI) 0.26-1.24, p=0.15), as was also the case for
CR1 duration (HR=1.5, 95% CI 0.78-2.88, p=0.23). This
study was limited by its retrospective nature, the diverse
treatment schedules used, and the relatively small num-
ber of patients, especially when prognostic factors were
analyzed. The 10 long-term survivors treated at relapse
without alloSCT (7 chemotherapy only, plus 3 auto-SCT)
did not have unique or similar clinical or cell biological
features and included 6 patients with relapse within 12
months from CR1 (Table 1). Some of these 10 patients
had been treated in the 1990s with relatively intensive
chemotherapy at initial diagnosis. In 10 out of 18 sur-
vivors, late effects of treatment were reported such as


