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Objective: To evaluate the outcome of acute lymphoblastic leukemia (ALL) treatment at the Queen Sirikit National Institute of
Child Health (QSNICH) after using national protocols.
Material and Method: Seventy-six pediatric patients with newly diagnosed with ALL, who were treated in Queen Sirikit
National Institute of Child Health using the national protocols during March 2006 and February 2008, were enrolled. The
national protocols were sub-classified by clinical risk factors and morphology of leukemic cells of the patients at initial
presentation into 3 groups as standard risk (ALL-01-05), high-risk (ALL-02-05), and mature B-ALL or L3 (NHL-04-06)
protocol. Overall survival (OS) and event-free survival (EFS) were determined by using Kaplan-Meier survival curves.
Results: The overall survival rate of ALL patients treated using the national protocols was 83.85% (88.06% in standard
group, 82.01% in high-risk group, and 75% in L3 protocol). The mortality rate and event-free survival of ALL patients was
13.33% and 72.50%, respectively.
Conclusion: The national protocols for ALL showed benefit in the improvement of outcomes from treatment in childhood
ALL.
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Acute leukemia had been reported by Thai
Pediatric Oncology Group (Thai-POG) to be the most
common malignancy in Thai children, occurring in 52.3%
of patients(1). The report also scaled that while the 5-
year, overall survival of acute leukemia in Thailand was
57.56%, that of ALL was 64.9%, which was much lower
than that in developed countries. The overall survival
rates were also different in each regional cancer center
because of variety in treatment protocols. In 2005, Thai-
POG developed standard national protocols for
childhood leukemia treatment to improve the outcome
in these children. These protocols have been widely
implemented in multi-cancer centers throughout the
country. Newly diagnosed patients with ALL have been
treated with three different treatment protocols
depending on clinical risks and blast cell morphology
at initial diagnosis. This is a report of the outcome of
treatment of ALL patients using the Thai POG protocol

since its implementation at QSNICH since 2006.

Material and Method
Seventy-six newly diagnosed ALL patients,

younger than 15 years of age, who were enrolled using
the national protocols since 2006, were included in this
report. The leukemic patients were stratified into three
different treatment protocol groups based on the criteria
shown in Table 1. Details of chemotherapeutic agents
in each protocol are shown in Fig. 1.

Statistical analysis
Demographic data were summarized by

descriptive statistic. Event-free survival (EFS) and
overall survival (OS) were estimated using the method
of Kaplan-Meier, and statistically significant differences
were determined by log-rank test. Overall survival (OS)
was defined as the time from diagnosis to death. Event-
free survival (EFS) was defined as time from diagnosis
to events. Events were defined as relapse or death.

Results
There were 76 patients with newly diagnosed

ALL during March 2006 to February 2008. There were
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ALL-01-05 (standard risk ALL) ALL-02-05 (high risk ALL) NHL-04-06 (mature B/L3-ALL)

Initial WBC <50,000/mm3 Initial WBC >50,000/mm3 L3-ALL morphology
Age between 1-10 year Age <1 year; >10 year

CNS disease at diagnosis
Testicular involvement at diagnosis
T-cell characteristic
Specific abnormal chromosome

Table 1. Criteria to sub-classified clinical risk group at initial diagnosis

Fig. 1 Details of the chemotherapeutic agents in protocols.

*Standard-risk (SR) ALL and L3 protocol treated patients did not receive cranial irradiation, whereas high-risk (HR) patients
 received prophylactic cranial irradiation.

41 boys (53.95%) and 35 girls (46.05%). The
demographic data about age and initial white blood
count (WBC) among the treatment groups were
described in Table 2. The outcome of ALL treatment
such as OS was 83.85%, 88.6% in standard risk (SR)

group, 82.01% in high-risk (HR) group, and 75% in L3
group, as showed in Fig. 2, 3.

The mortality and relapse rates were 13.33%
(n = 10) and 21.05% (n = 16) respectively. Bone marrow
was the most common site of relapse, occurring 13.16%
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Standard risk-ALL (n = 35) High risk-ALL (n = 37) ALL-L3 (n = 4)

Age (year)
Mean 3.16 7.91 4.58
Min 1.5 0.58 3.58
Max 7.41 13.16 5.67

Initial WBC/cc. mm.
Mean 6,665 56,970 96,000
Min 1,660 800 5,300
Max 32,100 386,380 280,190

Table 2. Demographic data by age and initial WBC among the treatment groups

Fig. 2 Overall survival of ALL patients treated with
national Thai-POG protocols.

Fig. 3 Overall survival of ALL patients in different
treatment group.

Fig. 4 Event free survival of ALL patients in different
treatment group.

(SR4, HR5, L31), then CNS 7.89% (SR2, HR4) and
testicular site 1.31% (HR1), respectively. The overall-
EFS was 72.50% (95% CI 58.08-82.67) as showed in Fig.
4.

Discussion
The present study shows the OS rate at

QSNICH after using national protocols to be 83.85%,
this shows significant improvement when compared to
a previously reported result of 59.6%(1). The main
difference in the national protocols from Thai-POG,
when compared to the past treatments, is more intensive
chemotherapy, such as high dose methotrexate in
consolidation phase or a delayed intensification
phase(2-5). The intensive chemotherapy and
classification of risk group treatment has helped to
improve the outcome including OS and EFS of ALL
patients, especially in high-risk patients. However, the
event-free survival rate in standard risk group was
disappointing compared to the reports from developed
countries(6-11) because of the high incidence of disease
relapse. In the upcoming national protocol from Thai-
POG, the intensity of chemotherapy for standard risk
groups would be adjusted.

Conclusion
Compared to the previous report, there was

significant improvement in the OS and EFS of ALL
treatment after implementation of national protocols at
Queen Sirikit National Institute of Child Health. Even
though the OS in the standard risk group was highest,
the EFS was lowest among these three groups.
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