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Abstract 
Objectives : To review the characteristics and outcome of patients with childhood malig­

nancy requiring respiratory intensive care treatment and to assess the outcome of these patients. 
Design : Retrospective review of 22 oncological patients admitted to the pediatric respi­

ratory intensive care unit between January 1, 1996 and December 31, 1998 (total 3 years.) 
Results : The overall survival at discharge from the intensive care unit was 10 out of 

22 (45%). The mean age of the patients was 4 years 5 months old (range 1 month to 14 years ). 
Male : Female ratio was 1.2 : 1. 21 patients had fever. All patients with a systemic or respiratory 
infective illness were neutropenic with a positive hemoculture in 17 out of 21 (81%) and 10 out 
of 20 (50%), respectively. The most common organisms detected were coagulase negative Staphylo­
coccal aureus and Escherichia Coli. Sputum culture in the respiratory failure group was positive 
in 3 out of 7 patients, all of them grew Pseudomonas aeruginosa. Antibiotics were given to all 
oncological patients presenting with fever. The most common antibiotics administered were Cefta­
zidime, Amikacin and Imipenem. Fourteen patients needed mechanical ventilation. 11 of these 14 
patients had respiratory tract infections, 1 patient had acute respiratory distress syndrome and the 
remainder were in a coma as a result of brain metastasis. Only 2 of them survived. The mean dura­
tion of stay in the respiratory intensive care unit was 10.9 days. 

Conclusions : There has been an improvement in the survival of oncology patients admitted 
to the intensive care unit especially for those with either a systemic or respiratory infection. Early 
and full intensive care treatment should be provided for these patients in order to improve the out­
come. 
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Recent developments, using intensive 
chemotherapeutic treatment regimens, have led to 
an increase in survival of children with malignancies 
(l-4). However, after such treatment, patients have 
a greatly increased susceptibility to infection, espe­
cially septicemia, and may require admission to a 
pediatric intensive care unit (PICU) for supportive 
treatment. Other indications for admission to the 
PICU include the direct effect of the malignant 
disease on organ function, drug toxicity, metabolic 
complications such as the tumor lysis syndrome(5) 
and life threatening hemorrhage associated with 
severe thrombocytopenia. Admission to an intensive 
care unit with all the necessary support infrastructure 
is usually considered essential for good outcome. 
But mortality among pediatric oncology patients with 
acute illness remains high especially in those with 
systemic or respiratory infection. 

In 1988 a study reported a mortality of more 
than 84 per cent in children with either respiratory 
failure requiring ventilation, or those who had circu­
latory failure needing inotropic support(6). They 
suggested that either treatment should be improved 
significantly or that intensive care doctors should be 
realistic and advise parents and physicians accord­
ingly of the high risk involved. In 1992 Heney et a! 
reported a mortality of 100 per cent in children with 
systemic infection requiring ventilation and advised 
against ventilation for such patientsO). 

The aim of our study was to review the 
characteristics and outcome of patients with child­
hood malignancy requiring intensive care treatment 
in the pediatric respiratory intensive care unit 
(PRCU) and to report on the recent survival trends 
of patients with childhood malignancies in Thailand 
who were admitted to our PRCU. 

PATIENTS AND METHOD 
This was a retrospective review of pedia­

tric oncology patients who were admitted to the 
PRCU at Siriraj Hospital between January 1, 1996 
and December 31,1998. Patients were admitted to 
the PRCU for neurological, cardiovascular and/or 
respiratory support but occasionally for invasive 
monitoring. The oncologists ensured uniformity in 
the treatment provided by having standard policies 
for the management of all oncologic malignancies 
and their complications. The list of oncology patients 
admitted to the PRCU was obtained from the PRCU 
admissions book. Data were collected from the hos­
pital records, which detailed each patient's personal 

details, diagnosis, previous treatment, reason for 
admission to the PRCU, treatment received in the 
PRCU, and outcome. Patients were categorised as 
non-survivors and survivors depending on the out­
come at the time of leaving the intensive care unit. 

RESULTS 
There were 22 oncological patients admitted 

to the PRCU during the study period, comprising 
12 boys and 10 girls, with a mean age of 4.5 years 
(range, 1 month to 14 years). Male : Female ratio 
was 1.2 : 1. The underlying oncologic diagnoses are 
shown in Table 1. There were 21 patients with fever 
and only one without. The overall survival at dis­
charge from the PRCU was 10 out of 22 (45%). 
21 patients were admitted with an infective illness 
(systemic or respiratory) and 17 of them had neutro­
penia. There was a positive hemoculture in 10 out of 
20 patients. The most common organisms detected 
were coagulase negative Staphylococcal aureus and 
Escherichia Coli. Sputum Cultures in the respiratory 
failure groups was positive in 3 out of 7 patients, 
all of them grew Pseudomonas aeruginosa. Survival 
in relation to febrile neutropenia and respiratory 
failure patients is shown in Table 2 and 3. Out of 
21 patients who had systemic infection, 10 survived, 
whereas only 2 of the 12 patients admitted with 
respiratory failure survived. The quantity of anti­
biotics used ranged from 2 to 12 items. The majority 
of the antibiotics prescribed were Ceftazidime, 
Amikacin and Imipenem. The average cost of the 
antibiotics used was 40,420 baht/person. Fourteen 
patients needed mechanical ventilation. 11 of these 
14 patients had respiratory tract infections, 1 patient 
had acute respiratory distress syndrome and the 
remainder were in a coma as a result of tumor 
metastases and intracranial hemorrhage and only 2 
of them survived. The length of stays in the PRCU 
was between 2-104 days (average 10.9 days). 

DISCUSSION 
Over the past three decades the outlook 

for children with malignancy has improved drama­
tically so that 60-70 per cent are now expected to 
become long term survivors(1-4). Such improvement 
has resulted from increasingly intensive and sus­
tained chemotherapy. One of the most serious con­
sequences of this is an increase in myelosuppression 
and immunosuppression, with a risk of life threa­
tening infection. Over the past 15 years several groups 
have reported the outcome of patients with malig-
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Table 1. The underlying oncologic diagnoses. 

Diseases Number 
Male Female Total 

Acute lymphoblastic leukemia 3 6 9 
Acute non-lymphoblastic leukemia 3 1 4 
Lymphoma 4 2 6 
Neuroblastoma 1 2 
Malignant histiocytosis 1 1 

Total 12 10 22 

Table 2. Survival in relation to febrile neutropenia. 

Conditons 

Febrile with neutropenia 
Febrile without neutropenia 

Total 

Survival 

7 
3 

10 

Non-survival 

10 
1 

11 

Total 

17 
4 

21 

Table 3. The survival in relation to respiratory failure. 

Conditions 

With respiratory failure 
Without respiratory failure 

Total 

nant disease admitted to intensive care units for 
treatment. Unfortunately, most of these studies were 
on adults(8-1 0) and only a few have reported the 
outcome in children(6,7,11,12), 

The present study shows the use of the 
PRCU service over the past 3 years and highlights 
the pattern of the patients. The overall survival in 
the present series was 45 per cent which is lower 
than the 52 per cent and 51 per cent reported by 
Butt et a! and Heney et a!, respectively(6,7). In 
addition, the survival rate for ventilated patients in 
the present study was only 2 of 12 patients (16%) 
compared with Keengwe et aJ(ll) who found an 
overall survival for ventilated patients of 41 per cent. 
Patients with an infective illness requiring venti­
lation had the lowest survival rate but this is an 
improvement compared to the results of Heney et al 
(7) who reported no survival for a similar category 

Survival 

2 
8 

10 

Non-survival 

10 
2 

12 

Total 

12 
10 

22 

of patients. He advocated treatments other than ven­
tilation for these children because of the very poor 
outcome. The present study is similar to that of 
Butt et aJ(6) who reported a low survival (< 16%) 
in patients with respiratory failure requiring venti­
lation. Therefore, the survival of oncology patients 
with an infective illness who need ventilation in our 
unit is very low. 

Most of the patients in the present study 
were very sick. 21 patients had a fever and only one 
was afebrile. 17 out of 21 patients with a systemic 
or respiratory infective illness were neutropenic in 
and 10 out of 20 had a positive hemoculture. The 
most common organisms detected were coagulase 
negative Staphylococcal aureus and Escherichia 
Coli. Sputum culture in the respiratory failure group 
was positive in 3 out of 7 patients, all of them grew 
Pseudomonas aeruginosa. Antibiotic treatment was 
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given to all oncologic patients with fever. The most 
commonly prescribed antibiotics were Ceftazidime, 
Amikacin and Imipenem. These children required 
many drugs and intensive support. This was expen­
sive and time consuming and even with this inten­
sive support, the survival rate for patients with respi­
ratory failure and infection was still low. 

Several factors may be responsible for 
improved survival, including the development of 
pediatric intensive care units and an awareness by 
physicians of the improved long term survival of 
children with cancer, and the consequent need for 
acute early and urgent support of these patients. Early 
management of sepsis using an aggressive anti­
microbial, fluid, and inotropic agent, coupled with 
the use of granulocyte colony stimulating factor, 
might have contributed to the improvement in out­
comeOl). 

Restrictions have to be placed on the use 
of the pediatric intensive care unit, not just for 
logistical and financial reasons03), but because a 
realistic and compassionate approach is needed to 

avoid causing unnecessary suffering and anguish for 
the patient and family when the outcome is likely 
to be unfavorable04). Close cooperation between 
the oncology and the intensive care teams will allow 
the care that is most appropriate for the child in 
close cooperation with the family. Early and full 
intensive care treatment should be provided for those 
patients who have a chance of survival. A holistic 
and cost effectiveness approach should be taken by 
all doctors caring for these patients. 

SUMMARY 
There has been an improvement in the sur­

vival of oncology patients receiving intensive care 
treatment. The authors recommend early and aggres­
sive intensive care management for such patients 
who have a reasonable chance of survival in order 
to maximise the outcome. Information and counsell­
ing should always be given to their parents. Whether 
new experimental treatments will improve the out­
come of such patients remains to be seen. 

(Received for publication on February I, 2002) 
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