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Introduction: Acute lymphoblastic leukemia (ALL) is the most common childhood malignancy, with an 
annual incidence rate of three to four cases per 100 000 children. Most children with ALL frequently receive 
blood products including packed cells, platelets, fresh frozen plasma (FFP) and whole blood in the course of 
chemotherapy and these transfusions may affect ALL outcomes. 
Objectives: This study aimed to evaluate blood component therapy together with demographic and outcome 
features of pediatric ALL patients.
Patients and Methods: Demographic information of 208 patients with pediatric ALL from February 2011 to 
August 2019 enrolled in this cross-sectional study. Data is gathered and rechecked from archive files and 
e-files of Motahari hospital. 
Results: The mean age of patients at diagnosis was 5.48 ± 3.38 years and Pre-B ALL was the most common 
phenotype (94.3%). 130 Out of 208 patients were treated with the new protocol and 78 patients were 
treated with the BFM98 protocol. The majority of relapses were in the bone marrow. The average of received 
packed cell, platelet and FFP were 4.32 ± 2.93, 5.97 ± 7.09 and 5.29 ± 6.6 units, respectively. The mean 
overall survival of patients was 3.42 ± 2.58 years in 10 years.
Conclusion: According to this study, most of the patients were 5 to 15 years old. Dominant subtype of 
disease was B-cell type. Most of the deaths were one to 6 years after diagnosis. The relapse rate was about 
31% and most of them were in the bone marrow.
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Introduction
Approximately 6000 cases of acute 
lymphoblastic leukemia (ALL) are diagnosed 
in the United States each year. Half of the 
cases occur in children and adolescents. In 
the United States, ALL is the most common 
cancer among children and the leading cause 
of cancer death before the age of 20 (1,2).

Symptoms of ALL include bruising 
or bleeding from thrombocytopenia, 
paleness and fatigue from anemia, and 
post-neutropenia infection. Leukemic 
infiltration of the liver, spleen, lymph 
nodes and mediastinum may help to make 
diagnosis. Extramedullary ALL in the 
central nervous system (CNS) or testes may 
require special treatment modifications (3). 
The first description of the temporary cure 
of leukemia by chemotherapy was in 1948 
(4). Clinical characteristics of the patients, 
biological characteristics of leukemic cells 
and early response to treatment, prediction 
of the risk of recurrence and modifying 

chemotherapy intensity provides a model 
for improving survival in cancer patients. 
Overall, these advances have improved 
survival rates from less than 10% in the 
1960s to 90% today (3).

Allogeneic blood transfusion exposes 
the receptor to a wide range of soluble and 

Key point 

Blood products transfusion is the main supportive 
care in the course of chemotherapy of leukemia 
patients. Despite their efficacy and patients’ need to 
packed cell, platelet, fresh frozen plasma transfusion, 
it should be kept in mind that over-transfusion of 
each of products will result in several side effects that 
put patients cure at risk. Gathering initial data about 
the amount of blood products transfusion is the first 
and most important pillar in management of products 
transfusion in the future.  Our study on 208 patients 
with pediatric acute lymphoblastic leukemia showed 
the most common subtype of disease was B-cell. 
Most of deaths were 1 to 6 years after diagnosis. The 
relapse rate was about 31% and the most common 
site of relapse was bone marrow.
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mediated alloantigens, cytokines, and other cellular 
components. Allogeneic blood transfusion is associated 
with effects on the immune system in the form of complete 
immunization or suppression of the immune system (5). 
This complex interaction between the blood component 
and the host immune system is known as transfusion-
related immunomodulation (TRIM). TRIM was initially 
found to have a beneficial effect by increasing the 
survival of renal allografts in patients (6). However, the 
effect of TRIM was later associated with tumor growth, 
bacterial degradation, postoperative mortality, and organ 
dysfunction (7,8).

Objectives
This study aimed to evaluate blood component therapy 
together with demographic and outcome features of 
pediatric ALL patients.

Patients and Methods 
Study design
This study is a descriptive cross-sectional study performed 
on pediatric patients with ALL. All patients who were 
diagnosed with ALL from February 2011 to August 2019 
in Shahid Motahari hospital and their documents were 
recorded in the hospital electronic file were enrolled in the 
study. Patients who died before a definitive diagnosis or 
who refused to continue treatment or their documentation 
was not fully recorded were excluded from the study. 
Variables such as age, gender, high or low risk, treatment 
methods, bone marrow, testicular or CNS relapses were 
evaluated.

Data analysis 
SPSS version 20 was employed to statistically analysis of 
gathered data. Descriptive values such as percentages, 
frequencies, mean ± standard deviation, interquartile 
range and median, were used. To statistically analysis of 
data, paired t test and Wilcoxon tests were used, depending 
on the distribution of quantitative data as determined by 
the Kolmogorov-Smirnov test. Correlation was assessed 
using the Pearson’s coefficient. P values < 0.05 were deemed 
statistically significant.

Results
The mean age of patients was 9.57 ± 4.42 years. The 
subjects were 105 males (50.2%) and 103 females (49.3%). 
The mean age of patients at diagnosis was 5.45 ± 3.38 years 
(range, 11-14 years). Around 62.2% (n = 130) of patients 

were treated with the new protocol and 37.8% of patients 
with the BFM 98 protocol.

The cellular subtype of leukemia in most of patients was 
B-cell type (94.3%) followed by T-cell (5.2%) and chronic 
myeloid leukemia  (0.5%)in 10  patient and  1 patient, 
respectively.

The mean number of received pack cells was 4.32 ± 2.93 
units, the mean number of platelets received was 5.97. ± 
7.09 unit, the number of received plasma was 5.29 ± 6.6 
units. About 131 patients (64.9%) were in the low-risk 
group and 77 were in the high-risk group (Table 1).

The mortality rate of patients in low risk and high risk 
groups was compared by Kolmogorov-Smirnov statistical 
test and independent t test. The test showed that there was 
a significant difference in mortality rate of low-risk and 
high-risk groups. Analyzing of mortality rate based on 
gender variable and treatment protocol showed that there 
was no significant difference in mortality rate of male and 
female patients also between BFM98 and new protocol (P 
> 0.05).

The mean 10- year overall survival (OS) of patients 
was 6.94 ±1.08 years. The median survival of patients 
was 7 years. Patients’ OS was compared based on the 
treatment protocol. The test results showed that there was 
no significant difference between OS in people with new 
and old protocol (P > 0.05). The mean OS was 5.18 ± 2.32 
years in subjects with BFM 98 protocol and 4.34 ± 2.01 
years in subjects with new treatment. Patients’ OS was 
compared based on gender variable and in low-risk and 
high-risk patients. The test results showed that there was 
no significant difference between OS in males and females 
also in low-risk and high-risk patients (P > 0.05).

Based on the available information, recurrence was 
observed in 31% of patients. The most common site of 
relapse was bone marrow and then the CNS.

Discussion
In this study, incidence rate of leukemia in both genders 
was the same; however, in the study by Hashemi et al the 
male to female ratio was 1.7:1 (9). Age at diagnosis was 
recognized as a risk factor for recurrence.  Relapse rate was 
significantly higher in the 5 to 10 years old age group than 
in the age group under five years. In a study that looked at 
the consequences of leukemia, age was identified as one 
of the most important predictors of death (10). However, 
in the study of Arya et al, no significant relationship 
was reported between age and recurrence of the disease. 
Regarding the gender of patients, as in the study by Arya 

Table 1. Transfused blood components

 N Minimum Maximum Mean Standard Deviation

Platelets 122 1.00 53.00 5.97 7.09

Fresh frozen plasma 35 1.00 34.00 5.29 6.60

Packed red blood cell 165 1 12 4.32 2.93 
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et al, in our study, also no significant correlation was 
observed between gender and rate of relapse (11).  Relapse 
is the most common cause of treatment failure in patients 
with leukemia (12), which leads to a decrease in survival 
and an increase in mortality in patients. In the present 
study, the recurrence rate was about 31% while in a study 
in Turkey relapse rate was 25% (13,14).

Conclusion
According to this study, most of the patients were 5 to 15 
years old and mean age at diagnosis was 5.48 years. The 
most common subtype of disease was B-cell. Most of 
deaths were 1 to 6 years after diagnosis. The relapse rate 
was about 31% and the most common site of relapse was 
bone marrow.

Limitations of the study 
In this study, incomplete information of hospitalized 
patient files was one of the limitations in achieving the 
desired results. Some information about the history and 
course of the disease was inconsistent, and some of the 
information in the files was not verified.  
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