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Abstract
Background: Malignant disorder with B or T stem cell basis leads to development and continuation of acute
lymphoblastic leukemia (ALL) due to aggregation of blast cells in bone marrow. The environmental, genetic,
and demographic factors may influence the disease relapse. The objective of this study was to assess the relation
between end of induction minimal residual disease and different risk factors in patients with ALL.
Materials and Methods: This analytic-descriptive study consisted of 91 patients with ALL who referred to
Seyed Alshohada Hospital, Isfahan, Iran. The mean age of the patients was 4.91 3.07 years old. The patients
were assessed in terms of demographic characteristics, socioeconomic status, and treatment protocol. Their
treatment began with Prednisolon, Dexamethason, Vincristine, L-Asparginase (L.APS) or (PEG-ASP), and
Anthracycline for 28 days. Then, the end of induction minimal residual disease was assessed in each patient. For
data analysis, Spierman, Mann Whitney, and Kruskal wallis tests were applied.
Results: The monthly income level of the patients' families were poor, and we found a significant correlation
between monthly income level of the patients' families and the incidence of minimal residual disease (P=0.03).
None of the studied factors, including age, the mean of white blood cell count in the first complete blood count,
hemoglobin level, platelet level, gender, central nervous system, mediastinal mass, splenomegaly,
hepatomegaly, translocation, parents' education, and parents' occupation and response to corticosteroid treatment
that might have had not any impacts on the studied disease(p>0.05).
Conclusion: In this study, it was found that assessing the effect of risk factors on the minimal residual disease
in patients with leukemia could be a good solution for detecting and eliminating risk factors and increasing the
relapse time.
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Introduction
Widespread and epidemic distribution of
cancerous diseases among society,
especially among children is a formable
phenomenon. Cancer is the second reason
of death among children under 14 years
old, and leukemia is the most prevalent
one among children and teenagers (1, 2).
Based on official reports in the U.S,
annually
2400
cases
of
acute
lymphoblastic leukemia (ALL) are
detected in individuals aged 0-20 years old
(2).

Malignant disorder with T or B stem cells
basis leads to ALL. This disorder is
developed because of anemia induced
following reduced hematopoiesis in bone
marrow low hematopoiesis in anemia,
thrombocytopenia and neutropenia, and an
increase in aggregation of blast cells in
bone marrow (3). Different low and high
risk factors have been introduced by the
researchers in this regard. The white
globules count, patient's age, cytogenetic
findings, immunephenotype, and early
response to corticosteroids are the main
known risk factors (4).
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Appropriate treatment principles based on
risk factors can reduce the toxicity rate of
drugs in low risk patients and improve the
high risk patients' status (5). The main
problem is related to the disease relapse
and applying clinical and biological
information (6), primary response rate to
treatment (7), and minimal residual disease
or the exact estimation of leukemic cell
count in the end of induction (8), which
can predict relapse estimation or complete
recovery in these cases.
To detect residual disease, the peripheral
blood and bone marrow cell morphology
method is adopted where the number of
residual must be at least less than 5% of
bone marrow cells' population. At this
stage, the patient is considered to be in full
recovery stage (9).
Previous studies have indicated that the
end of induction phase, when a patient is
without the minimal residual disease, can
be satisfactory
(10-12), where the
advanced treatment for increasing survival
of children with cancers, especially those
with ALL is very important (13-15).
Flow
cytometry
of
abnormal
immunephenotype, antigen receptor gens
PCR, adjoint print gens PCR are some of
the most significant diagnostic and
treatment methods in minimal residual
disease, where in 90% of flow cytometry
or PCR analysis, there is a high possibility
to detect minimal residual disease. One of
the main features of these methods is their
sensitivity to morphological bone marrow
samples in a sense that a leukemic cell can
be detected among 100000 or more BM
normal cells (16). These methods provide
appropriate leukocyte markers in detecting
malignant cells, which cannot be done
either by peripheral blood or bone marrow
(17-20). Since 50-90% of patients with BALL precursore and almost all of the
patients with T-ALL had unusual
phenotype during diagnosis, they were
good candidates for detection of residual
leukemic cell (21-23).
Aghaei poor et al., (2004) studied patients
with ALL who referred to blood
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transfusion centers in Iran. They found that
the minimal residual disease 28 days after
ending induction, after initiating intensive
treatment, and at the end of treatment was
2.7±0.4, 1.7±0.4 and 0.5±0.2, respectively,
revealing a significant difference at these
three levels (24).
. Consequently, attempt is made here to
assess the relationship between the end of
induction minimal residual disease and
different risk factors in patients with ALL.

Materials and Methods
Adopting analytic-descriptive design,
this study was performed in seyed
alshohada Hospital, Isfahan, Iran,
from 2014 to 2017. Before initiating
the study, it was approved by the
ethical
committee
of
Isfahan
University of Medical Sciences
(IR.mui.Rec.1395.3.078).
The
statistical
population
of
this
investigation consisted of 91 patients
with
ALLreferring
to
Seyed
Alshohada Hospital. Participants
were selected with respect to our
defined inclusion and exclusion
criteria. Our inclusion criteria were
as follows: 1. Being diagnosed with
acute lymphoblastic leukemia
2.
Not being under treatment for
acute lymphoblastic leukemia
3.
Being willing to take part in
this research
4.
Being younger than 16 years
old.
Our only exclusion criterion was the
impossibility of determining the
minimal
residual
disease
for
different reasons such as not
referring or death after ending
induction.
Initially, the researcher introduced
himself and recorded the primary
information وsuch as age, sex, type of
disease, the white blood cell (WBC)
count in the first complete blood cell
(CBC), central nervous system
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(CNS)involvement,
existence
or
nonexistence of mediastinal mass,
existence
or
nonexistence
of
organomegaly, lymphadenopathy, or
translocation,
socioeconomic
characteristics (job, address, parents
education,
income),
type
of
treatment, hemoglobin (HBG) and
platelets level, and response to
corticosteroid in the first week.
Treatment with prednisolon or
dexamethason in the first week, and
then withvincristine, L.APS or PEGASP,
and
anthracycline
(Daunorubicin or Doxrubicin) is
adopted as a four-drug treatment
method.
The patients were assessed for
minimal residual disease 28 days
after induction treatment. The
blasts' count in patients with ALL in
bone marrow samples were assessed
through three color flow cytometry
method. The minimal residual
disease was assessed based on risk
factors. Finally, the data were
analyzed using SPSS (version 23)
and running correlation statistic
tests, namely Pearson, Spearman,
and Mann Whitney. P<0.05 was set
as significant level.

Results
This study was run to evaluate the relation
between end of induction minimal residual
disease and different risk factors in
patients with ALL. Their treatment began
with
Prednisolon,
Dexamethason,
Vincristine, L-Asparginase (L.APS) or
(PEG-ASP), and Anthracycline. The bone
marrow blast samples of patients were
observed through flow cytometry 28 days
after ending induction .The age range of
patients was between 1 to 13 years old.
With respect to sex, our findings showed
that 50.5% were boys and 49.5% were
girls.
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Given that the mean ± SD of minimal
residual disease was 0.26±0.24 % in our
patients, it seems that patients' mean age
(4.91±3.07 years old) had no significant
relation with the minimal residual disease
(p=0.47). The mean of WBC count in the
first CBC was 29769.34±60908.74,
revealing no significant relation with
minimal residual disease (p=0.64). The
relation between average of monthly
income and minimal residual disease was
weak, reverse, and significant (p=0.03) in
a sense that a decrease in income led to an
increase in the minimal residual disease.
The mean of hemoglobin level was
8.06±2.87 (MG/DL), revealing no
significant relation with minimal residual
disease in children (p=0.62). In addition,
no significant relation was found between
platelet level and the minimal residual
disease (P=0.66). In Table I, these findings
are depicted in details
The minimal residual disease mean was
0.31± 0.31 in boys and 0.21±0.13 in girls,
demonstrating no significant different in
terms of sex (p=0.22). The type of disease
(p=0.57), CNS-involvement (P=0.69),
mediastinal mass (p=0.18), splenomegaly
(p=0.71), hepatomegaly (p=0.27), and
translocation (p=0.48) were not detected as
effective factors influencing minimal
residual disease (Table II).
In this study, none of the socioeconomic
characteristics such as father' education
(p=0.24), father' occupation (p=0.49),
mother' education (p=0.18), mother'
occupation (p=0.42), and residential
address (p=0.39) had significant effect on
the mean of minimal residual disease of
children (Table III).
The
results
indicated
that
lymphadenopathy (p=0.43) and response
to corticosteroid treatment (p=0.11) had no
significant effect on mean of minimal
residual disease (Table IV).
As it is clear from Table IV,
lymphanopathy (p = 0.43) and response to
treatment (p = 0.11) had no significant
effect on minimal residual disease.
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Table I: The relation among the minimal residual disease and age parameters, mean the WBC count in first CBC, income,
hemoglobin, and platelet level

Variables

The SD±mean

Relation with minimal residual disease
Test value

P-Value

Minimal residual
disease (percent)
Age (year-old)

0.26  0.24

*

*

4.91  3.07

0.47

0.07

The WBC count in
first CBC
Income in RLs

29769.34  60908.74

0.64

0.05

16444444.44  14561.81

0.03

-0.22

8.06  2.87

0.62

0.05

1011437.36  130.85

0.66

-0.04

Hemoglobin level
(MG/DL)
Platelet level
(number)

Table II: The relationship between minimal residual disease and gender, type of disease, CNS involvement, mediastinal mass
organomegaly, lymphadenopathy, and translocation

Variables

Gender
Type of disease

CNSinvolvement
Mediastinal
mass
Splenomegaly
Hepatomegaly
Translocation

214

Boy
Girl
Pre BALL
Pro BALL
Early pre BALL
T cell
Yes
No
Yes
No
Yes
No
Yes
No
No
T(12.21)

Relationship
with minimal
residual disease
0.31  0.31
0.21  0.13
0.26  0.27
0.28  0.16
0.021  0.13
0.32  0.24
0.26  0.16
0.26  0.24
0.3  0.16
0.25  0.24
0.27  0.23
0.25  0.24
0.3  0.21
0.25  0.24
0.24  0.19
0.37  0.43

Number
(percent)
46(50.5)
45(49.5)
52(57.8)
5(5.6)
19(21.1)
14(15.6)
86(94.5)
5(5.5)
84(93.3)
6(6.7)
50(54.9)
41(45.1)
81(89)
10(11)
78(78.7)
12(13.3)

Standard deviation±mean
P-VALUE
Test-value
1.21

0.22

1.99

0.57

0.39

0.69

1.31

0.18

0.36

0.71

1.09

0.27

0.69

0.48
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Table III: The relation between mean of minimal residual disease and socioeconomic characteristics

Variables
Father's
education

Father's
occupation
Mother's
education

Mother's
occupation
Place

Uneducated
Under diploma
Diploma
College
B.A.
M.A.
self-employed
employed
Unemployed
Uneducated
Under diploma
Diploma
College
B.A.
employed
Unemployed/
housewife
Isfahan
Out of Isfahan

SD±mean
0.27  0.29
0.25  0.18
0.1  0.07
0.27  0.24
0.21  0.16
0.29  0.29
0.23  0.19
0.24  0.09
0.6  0.29
0.22  0.16
0.27  0.29
0.22  0.17
0.25  0.2
0.25  0.12
0.26  0.25
0.25  0.22

Count
(percent)
4(4.4)
32(35.2)
32(35.2)
4(4.4)
13(14.3)
6(6.3)
41(45.1)
45(49.5)
5(5.5)
4(4.4)
29(31.9)
33(36.3)
8(8.5)
17(18.7)
7(7.7)
84(92.3)

0.27  0.26
0.27  0.29

43(47.3)
48(52.7)

Test value
6.63

P-value

0.24

1.41
0.49
6.23
0.18

0.73
0.42
0.84
0.39

Table IV: The relationship between the mean of minimal residual disease and lymphadenopathy and response to
corticosteroid treatment in the first weak

Variables

SD±mean

Count
(percent)

Yes
No
Response to corticosteroid
treatment in first weak

0.31  0.24
0.25  0.24
0.25±0.23

75(82.4)
16(17.6)
87(95.6)

Lymphadenopathy

Discussion
Malignant disorder with B or T stem cell
basis may lead to promotion of ALL due
to the aggregation of blast cells in bone
marrow. Moreover, the presence of
genetic, demographic, and environmental
factors is influential on the disease relapse.
In this study, we aimed to assess the
relation between end of induction minimal
residual disease and different risk factors
in patients with acute lymphoblastic
leukemia. To best of our knowledge, no
study has yet investigated this issue. The
Iran J Ped Hematol Oncol. 2019, Vol 9. No 4, 211-218

Relationship with minimal
residual disease
Test-value
P-value
0.78
0.43
0.1

0.11

findings of this study revealed that except
the average of monthly income which had
weak, reverse, and significant relation with
minimal residual disease, none of the
studied
factors,
including
lymphadenopathy and response to
corticosteroid treatment had significant
relationship with minimal residual disease.
Aghaii pour et al. assessed 65 patients with
ALLin blood transfusion center of Tehran,
Iran. They revealed that the minimal
residual disease in 28 days after ending
induction, at the beginning of compact
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treatment, and at the end of treatment was
2.7±0.4,
1.7±0.4,
and
0.5±0.2,
respectively. In terms of minimal residual
disease, there was a significant difference
between these stages and the least rate
belongs to the end of treatment (24).
Michael et al. run indicated that
Methotrexate, corticosteroid therapy, and
patient's age affected the end of reduction
minimal residual disease. There exist
reports on significant difference between
the mean of survival time and disease
relapse based on the type of treatment and
treatment with Methotrexate
(25).
Campana claimeds that more than 0.01%
residual disease was effective on disease
relapse. He also found a significant
relation between residual disease rate and
genetic and biological characteristics of
tumor (26). Zareifar et al., sought to
determine factors affecting 5-year-survival
of patients with ALL. They found that the
5-year-survival of patients was 28.2 ±16.1
months and about 24.7% of patients passed
away during this period. Based on their
findings, platelet and the relapse cases'
count were influential on survival rate
(27).
In the present study, we found that
assessment of effective risk factors on the
minimal residual disease in patients with
leukemia can be an appropriate choice for
risk factors detection and elimination, thus
the relapse time can be increased.

Conclusion
The relation between end of induction
minimal residual disease and different risk
factors in patients with ALL was assessed
in the present study. The findings revealed
that assessment of minimal residual
disease effective risk factors in patients
with leukemia would lead to their
detection and elimination; thereby it can
be an appropriate choice to increase the
relapse time.
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