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ABSTRACT

Objective: The aim of this study is to investigate the effect of 
myeloid marker positivity on prognosis and its relationship with 
classical prognostic factors in acute lymphoblastic leukemia (ALL).
Methods: Cases who were newly diagnosed with ALL, followed up 
in our hospital were included. CD13, CD14 and CD33 were used as 
myeloid markers by immunophenotyping with flow cytometry in 
the bone marrow samples. Any parameter higher than 20% was 
accepted as positive.Modified BFM-2000 protocol was used in 
treatment and ALL-BFM-95 residual protocols were used in 
relapses. Risk groups were determined according to the Trall-BFM-
2000 protocol. Clinical, laboratory and demographic characteristics 
of participants such as age, gender, leukocyte count at the time of 
diagnosis, were all recorded. Patients were divided into three 
groups according to myeloid markers; those with negative myeloid 
markers (Group-I), positive one of the myeloid markers (Group-II), 
those with multiple positive myeloid markers (Group-III). For 
overall survival, death only was accepted, relapse or death were 
taken as failure for event free survival (EFS).
Results: A total of 96 ALL cases were included. 44 of the patients 
were male and 52 were female. Their ages were between 10-204 
months and median value was 4.5 years. Nine patients were T-ALL 
(9.4%), one had biphenotype ALL (1%), and 86 had B precursor cell 
ALL (89.6%). Group-I had 47 patients. One or more myeloid 
markers were found to be positive in 49 patients (51.1%). While 42 
of them consisted group-II, group-III had 7 patients. The EFS 
distribution for all patients was between 43,16-52 months, with a 
median of 45.58 months. There was no difference between the 
groups in terms of EFS (p 0.871).
Conclusion: This study revealed that myeloid markers had no 
effect on prognosis. When compared with parameters with 
prognostic significance, no difference was found except between 
FAB morphology and myeloid markers. Therefore, studies involving 
more patients are needed to obtain more precise information on 
the subject.

INTRODUCTION

Hematopoietic malignancies account for more than 
40% of childhood malignancies. While leukemias 
constitute 25-30% of childhood cancers, 
approximately 97% consists of acute leukemias. 
Acute lymphoblastic leukemia (ALL) is five times 
more common in children under the age of 15 than 
acute myeloblastic leukemia (AML) and the incidence 
of ALL in 0-14 years of age is 41.4/1.000.000 in our 

country.1,2 While the response and survival rate to 
ALL treatment was about 10% in the 1960s, remission 
can be achieved at a rate of 80-90% with current 
treatment protocols arranged according to the 
biological characteristics of leukemia cells.1

In parallel with the advances in diagnosis and 
treatment, some clinical and laboratory findings 
have been found to be effective on prognosis and 
treatment according to risk has come to the fore. 
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Additionally, the age and leukocyte values at the 
time of diagnosis, biological features such as 
cytogenesis, immunophenotype and clinical 
conditions such as central nervous system (CNS) 
involvement, the presence of an extranodal mass 
were used in determining the risk groups and the 
treatments to be applied accordingly. Thus, 
appropriate chemotherapy is determined for patient 
groups with low and high recurrence risk. Protocols 
aimed to apply the treatment with the least side 
effects as possible and to use more intensive 
treatment in high-risk groups.3,4 However, by the 
implementation of more effective treatment 
regimens, some of these prognostic factors have lost 
their importance and the rapid response to treatment 
has become the most determining prognostic factor. 
While the prognosis is shaped according to the 
treatment, new prognostic information is obtained 
by evaluating the response to the treatment.4,5 
Although it is not studied well, existing data are 
conflicting on the prognostic role of myeloid markers 
in ALL so far. Therefore, this study aimed to investigate 
the effect of myeloid marker positivity on prognosis 
and its relation with classical prognostic factors in 
childhood ALL.

MATeRIALS and MeThODS

Pediatric ALL cases newly diagnosed in a period of 
four years and treated in our hospital were included 
in the study. Ethics committee approval was received 
from study hospital’s local ethics committee for this 
study. Informed consent was obtained from parents 
and children. Age, gender, leukocyte count at the 
time of diagnosis, hemoglobin value, hepatomegaly, 
splenomegaly, lymphadenomegaly (LAM), CNS 
involvement, mediastinal mass and presence of 
extramedullary involvement, FAB classification, 
immunophenotype, associated translocations, risk 
group, myeloid markers, number of blasts in the 
smear on treatment day 8, blast rate in the bone 
marrow on the 15th and 33rd days, the time of 
recurrence, if occured, and the time of death if 
occurred, and the time of treatment initiation were 
recorded and evaluated by recording clinical and 
demographic data. Hepatosplenomegaly was noted 
in case of the abnormal enlargement of liver and 
spleen according to the age matched precentile 
values. Death was accepted as only death for overall 

survival, and relapse or death as failure for event-
free survival (EFS). The follow up period was 52 
months. EFS time was taken as the time from 
diagnosis to relapse or from diagnosis to disease-
related death.

Diagnosis and extramedullary Involvement
Physical examination findings were recorded 
following detailed anamnesis of all patients with cell 
morphology and surface antigen compatible with 
ALL. After routine laboratory analyzes (complete 
blood count, peripheral blood smear, biochemical 
tests, virological tests, coagulation tests), bone 
marrow aspiration was performed, stained with 
Giemsa and morphologically examined under a light 
microscope. The percentage of blasts in the bone 
marrow was determined by FAB criteria (L1: 
Childhood ALL, L2: Adult type ALL, L3: Burkitt type 
ALL). Periodic-Acid-Schiff (PAS), Sudan Black and 
myeloperoxidase staining were performed on bone 
marrow aspiration (BMA) materials, as well as 
immunophenotyping with flow cytometry. CD13, 
CD14 and CD33 as myeloid markers in 
immunophenotyping; CD19, CD20, CD22, CD24 and 
CD10 for the B cell line as lymphoid markers; CD3, 
CD5, CD7 were used for the T cell line. More than 
20% of any parameter and for CD34 a value higher 
than 10% was accepted as positive. t(9; 22), t(4; 11), 
t(1; 19) and t(12; 21) were studied for all cases. The 
presence of a mediastinal mass was investigated by 
chest radiographs of the patients. CNS involvement 
was investigated by cytological and biochemical 
examination of the cerebrospinal fluid (CSF) sample 
taken by lumbar puncture.

The patients were divided into three groups according 
to their myeloid markers; Those with negative for 
myeloid markers (Group I), positive for one of the 
myeloid markers (Group II), and those with more 
than one positive myeloid markers (Group III).

Diagnosis and evaluation of Response to Treatment 
During Follow-up
Modified Berlin-Frankfurt-Munster 2000 (BFM-2000) 
protocol was applied to the patients and ALL BFM-95 
Residual protocols were applied in relapse cases. 
BFM HR blocks were applied to patients who did not 
respond to treatment or had a partial response and 
patients included in the high-risk group. The blast 
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rate in peripheral blood smear was counted on the 
8th day of the treatment protocol. A blast count of 
<1000/mm3 was considered as remission. A leukocyte 
count of >100,000/mm3 was defined as 
hyperleukocytosis. The blast rate in bone marrow 
preparations on the 15th day was evaluated as M3 
bone marrow if it was 25% or above, 5-24% as M2 
bone marrow, and <5% as M1 bone marrow. A blast 
rate of <5% in bone marrow preparations on the 
33rd day showed remission.

Risk Classification
Our patients were divided into standard, medium 
and high risk groups according to the Turkish ALL-
BFM 2000 (TRALL-BFM 2000) protocol.

Standart Risk Group (SRG): Patients meeting all of 
the following criteria were taken as SRG; age ≥ 1 year 
or <6 years, initial leukocyte count <20,000/mm3, 
leukemic cell count <1000/mm3 in peripheral blood 
on the eighth day after 7 days of prednisolone 
treatment, without T-cell immunology, complete 
remission on day 33 and cases without t (9;22) or 
t(4;11) translocations.

Moderate Risk Group (MRG): Patients with at least 
one of the criteria were taken as MRG; Cases with 
leukocytes ≥20,000/mm3, age <1 year or ≥6 years, or 
T-cell immunology. Also; should meet all of the 
following conditions; number of leukemic cells in the 
peripheral blood on the eighth day is <1000/mm3, 
complete remission on the 33rd day, no t (9;22) and 
t(4;11) translocations.

high Risk Group (hRG): Patients with at least one of 
the criteria were evaluated as HRG; cases with 
leukemic cell count >1000 mm3 in peripheral blood 
on the eighth day, incomplete remission on the 33rd 
day or positive one of the t(9;22) and t(4;11) 
translocations.

Statistical Analysis
Data were presented as mean±standard deviation 
(SD) for parametric tests and median (min-max or 
25-75 percentile or interquartile range) for non-
parametric tests. Survival analyzes were performed 
by using the Kaplan-Meier test. Log-rank and Breslow 
tests were used to compare the survival rates of the 
groups. SPSS version 21.0 (SPSS, Chicago, IL) was 

used for statistical analysis. Statistical significance 
was accepted when the probability (p) value was 
<0.05 and changes were referred to as significant at 
this P value.

ReSULTS

A total of 96 ALL patients, 44 male and 52 female, 
diagnosed during a one-year period and aged 
between 10-204 months (median age 4.5 years) 
were included in the study (Table 1). In the physical 
examination at the time of first application, 
hepatosplenomegaly (HSM) was detected in 32% of 
the patients and lam in 11.5%. Four patients had a 
mediastinal mass and were diagnosed with T-cell 
leukemia. CNS involvement was detected at the time 
of diagnosis in a patient with biphenotype morphology. 
Two patients had skeletal involvement and one patient 
had parotid gland involvement. In laboratory tests, it 
was seen that 80% (n=77) of the patients had anemia, 
44 (46%) had leukocytosis (>20,000/mm3) and 11 
(11.5%) of the patients with hyperleukocytosis had a 
leukocyte count >100,000/mm3.

75% of BMA smears of the patients were evaluated 
in FAB-L1 and 25% in FAB-L2 morphology. In the 
immunophenotypic evaluation, it was determined 
that nine patients had T cell phenotype, one patient 

Table 1. The distribution of the participants according to the 
clinical characteristics

Sex 
 Male
 Female
Age (years)
 <1
 ≥1- <6
  ≥ 6
HSM 
 Yes
 No
LAM 
 Yes
 No
Mediastinal mass
 Yes
 No
SSS involvement
 Yes
 No
Extramedullary involvement
 Yes
 No

n

44
52

2
64
30

31
65

11
85

4
92

1
95

3
93

%

45.8
54.2

2.0
66.7
31.3

32.3
67.7

11.5
88.5

4.2
95.8

1.0
99.0

3.1
96.9

Number of cases 
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had biphenotypic characteristics, and 86 (89.6%) 
patients had B precursor cell phenotype (Table 2).

When the patients were evaluated according to risk 
groups, 32.3% (n=31) belonged to the standard risk 
group, 59.4% (n=57) to the medium risk and 8.3% 
(n=8) to HRG.

In cytogenetic examination, three (3.1%) patients 
had only t(9;22), two (2.1%) patients had only 
t(4;11), any translocations were detected in 85 
(88.7%) patients and there were no cases where two 
of them were positive either. The results of six (6.1%) 
patients, who died before the final analysis of 
translocation, could not be reached.

According to myeloid markers, 7 patients had more 
than one myeloid marker positivity (Group III), 42 
patients had one myeloid marker positivity (Group 
II), and 47 patients had no myeloid marker (Group I). 
Overall myeloid marker positivity (Group II + Group 

III) was 51.1% (n=49). Immunophenotype distribution 
according to the myeloid markers of the patients is 
summarized in Table 3.

With treatment, 84 (87.5%) patients developed 
remission within one month of remission induction 
therapy. It was observed that a patient who did not 
proceed to remission was CD13 positive (group II) at 
HRG. Although this patient was in remission with 
BFM HR Block treatment, relapse developed 15 
months after the initiation of treatment and the 
patient who was applied ALL BFM 95 Residive 
protocol died of sepsis 63 days after relapse, while 
11 patients died in the first 30 days due to various 
reasons. One of these patients was t (4; 11) positive, 
one patient was at HRG, one patient was CD13 
positive (Group II) and the other was both CD13 and 
CD33 positive (group III). Of the patients who died 
within the first 30 days, six were at MRG and only 
one patient was in group II, while the others were 
found to be group I. The remaining 3 patients were 
at SRG, and only one patient was in group II, while 
the others were in group I. One of the two patients 
followed up in remission developed bone marrow 
recurrence in the 4th month, and the other had a 
recurrence of the bone marrow and mediastinal 
mass in the 12th month. Both of these patients were 
in MRG and T-cell ALL immunophenotype, one of 
them was only CD13 positive (Group II), while the 
other had both CD13 and CD33 positive (Group III) 
(Table 4). These two patients died within two months 
after relapse. Six patients died within 2-9 months 

Table 2. Immunephenotypes of the participants

Immunephenotype

B cell
Early Pre B
Pre B
CALLA+ B
T cell
Biphenotype

n

86
6
2

78
9
1

%

89.6
6.3
2.1

81.2
9.4
1.0

Number of cases 

Table 3. Immunephenotypes of the participants between the groups

Immunephenotype

Early Pre B
Pre B
CALLA+B
T cell
Biphenotype

Group I 
%

5.2
1.0

39.5
3.2
0.0

Group II
%

1.0
1.0

36.5
5.2
0.0

Group III
%

0.0
0.0
5.2
1.0
1.0

Total
%

6.3
2.1

81.2
9.4
1.0

Table 4. Current outcomes of the participants between the groups

Current Outcome

Survival
Exitus
Total

n

38
9

47

%

39.6
9.4

48.9

Group I

n

33
9

42

%

34.4
9.4

43.8

Group II

n

5
2
7

%

5.2
2.0
7.3

Group III

n

76
20
96

%

79.2
20.8
100

Total
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while in remission. 79.2% (n=76) of our patients 
survive after 52 months of follow-up. The overall 
survival rate was 79.9% and the overall survival time 
was 47.64 months (43.24-51) (Figure 1). Survival 
periods of the risk groups were shown in Figure 2 
(Figure 2). The 52-month EFS was found to be 80.3%. 
The EFS distribution for all patients was between 
43.16-52 months, with a median of 45.58 months. 
EFS values according to gender were 76.8% in boys 
and 82.4% in girls (p 0.061).

Various clinical and laboratory characteristics of our 
patients (age, gender, hemoglobin value, leukocyte 
count, HSM, lam, mediastinal mass, CNS involvement, 
extramedullary involvement, blast morphology, 
immunophenotype, cytogenesis, blast number in 
peripheral blood on day 8, day 15 and 33, blast rate 
in bone marrow on the 1st day) was evaluated, it 
was seen that only immunophenotype and bone 
marrow response on the 15th day statistically 
affected the prognosis, while other factors did not 

affect the prognosis. It was observed that the 
prognosis (EFS 84.9%) in patients with non-T 
immunophenotype was better than biphenotype 
and T-ALL (EFS 29.6%) (p <0.001). Although not used 
in risk classification, EFS values were found to be 
significantly different according to the 15th day bone 
marrow M1, M2 and M3 (p <0.001). When the EFS of 
our patients were evaluated according to the risk 
group, it was seen that the EFS of HRG (37%) was 
significantly lower than the other groups (p 0.008).

None of the cases had all three of the myeloid 
markers were positive, concurrently. Other myeloid 
markers were found to be negative in patients with 
positive CD14. Therefore, in Group III, where two 
myeloid markers were positive, only CD13 and CD33 
were found to be positive either. The effects of these 
groups on prognosis are given in Table 5. Although 
the EFS value of Group III seemed to be shorter 
numerically, no statistically significant difference was 
found between the EFS. When the groups formed 
according to myeloid markers were compared with 
other prognostic factors, it was observed that there 
was a significant difference between the patients 
with only FAB-L1 and FAB-L2 blast morphology in 

Figure 1. The overall survival rate and the overall survival 
time were shown as months in Figure 1.

Figure 2. Survival periods of the risk groups were seen in 
Figure 2.

Table 5. Association between the myeloid markers positivity and EFS

Group I
Group II
Group III

n

47
42
7

%

48.9
43.8
7.3

Number of Cases

eFS (month)

47.92±3.1
44.44±3.2

25.87±4.89

eFS (%)

81.3±0.05
77.7±0.06

68±0.1

p

0.871

EFS: Event free survival
Kaplan-Meier test
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terms of distribution of the groups (p 0.012). It was 
observed that the positive myeloid markers of our 
patients did not affect the peripheral blood smear 
and bone marrow blast response. It was found that 
mortality rates in Group I, II and III did not differ. The 
number of patients with relapse was very low, and 
there was no significant difference between the 
groups in terms of relaps rates.

DISCUSSION

Acute leukemias are the most common malignant 
diseases in childhood. Many factors such as age, 
gender, leukocytosis and cytogenetic values have 
prognostic importance in childhood ALL. These 
prognostic factors are also used in classifying patients 
into risk groups. Given relapses can occur in even 
patients without poor prognostic factors, current 
prognostic evaluation is required to be improved. 
Therefore, it is necessary to search for new prognostic 
factors in childhood ALL.6

In series including larger patient population, the 
incidence of ALL in male patients was higher than 
girls, while it was found to be 45.8% in this study.7 
Boys are known to have a worse prognosis than girls 
who receive the same treatment.8 Similarly, in this 
study, although the EFS of males was lower than 
females, a statistically significant difference was not 
found, probably due to our relatively low number of 
cases.

Age at the time of diagnosis is a notable prognostic 
parameter in ALL.9 The worst prognosis is seen under 
one year of age, related to the certain features such 
as CNS involvement, high blast load and slower 
response to treatment are common in this age 
group.9 Especially, under 3 months has the worst 
prognosis, while the prognosis is better in the range 
of 6-12 months.1,4 The best prognosis is seen between 
the ages of 2-6 in all age groups.9 In our study, the 
median age at the time of diagnosis was 4.5 years 
and had similar results with studies in Germany and 
Korea.10,11 Besides, the median age was stated to be 
around 6 years in different studies.12-14

Leukocyte count at the time of diagnosis is also 
defined as another prognostic factor, of which higher 
rate is associated with an increased risk of recurrence, 

especially in B-ALL.9 Significant higher or lower 
leukocyte counts at the time of diagnosis may delay 
the diagnosis of ALL. Leukocytosis (>20,000/mm3) 
was not detected in more than half of our cases. 
There are different approaches to the cut-off value 
of leukocyte count.12,13 When taken the commonly 
used value of 20,000/mm3 as cut-off in our study, it 
was seen that there was no difference between the 
EFS of the cases with the leukocyte count above 
20.000/mm3 and the cases with less than 20,000/
mm3.

While anemia, which is present in more than 80% of 
the patients at the time of diagnosis, indicates that 
leukemia has been present for a relatively long time, 
normal hemoglobin (Hb) values suggest a rapid 
course of leukemia. It is thought that patients 
presenting with higher Hb levels or mild anemia are 
detected at an early stage of the disease. Therefore, 
they may be more susceptible to chemotherapeutic 
interventions.1,2,15,16 In a study investigating the effect 
of Hb level on prognosis, complete remission rates 
were reported as 63% when Hb level was <8 g/dl, 70% 
between 10-12 g/dl and 60% when >12 g/dl. It has 
been stated that the level does not affect the life 
span.17 In our study, there was no statistically 
significant effect of Hb level on EFS.

In the literature, fever, organomegaly, 
lymphadenopathy and pallor have been defined as 
the most common clinical features.16 Patients with 
hepatomegaly and/or splenomegaly at the time of 
ALL diagnosis, had been shown to have an almost 
four times higher risk of recurrence.18 Studies 
examining the relationship between splenomegaly/
hepatomegaly and survival have conflicting results.19 
In our study, HSM, LAM, and the presence of a 
mediastinal mass, which are among the poor 
prognostic parameters, was not found to be effective 
on prognosis due to the possible low number of 
patients. 

In the past, all lymphoblasts were classified according 
to FAB criteria. Currently, this classification is not 
recommended due to the lack of independent 
prognostic significance and being subjective. 
However, it still has a place in clinical practice, as it 
can provide diagnostic accuracy in some cases. 
Additionally, the FAB system is preferred in developing 
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countries such as our country, given its advantages 
of being practical and not requiring much 
resources.16,20 L1 morphology is more common in 
children (about 74%) than adults (about 66%).21 In 
accordance with the literature, distribution of our 
patients in L1 and L2 according to the morphological 
classification was 75% and 25%, respectively. When 
the sole effect of blast morphology on prognosis was 
examined, it was seen that the EFS values of L1 and 
L2 did not differ. 

Approximately 2-3% of children with ALL, have t(4; 
11) and t(9; 22), which is known as Philadelphia 
chromosome, was found in 2.9% of them.19 These 
translocations are known to be associated with poor 
prognosis.19,20 In this study, t (9; 22) and t (4; 11) was 
found to be 3.1% and 2%, respectively. However, due 
to the low number of patients with positive 
translocations in our study, a statistical evaluation 
could not be made.

Immunophenotyping in leukemic lymphoblast cells 
forms the basis of diagnostic evaluation, since these 
cells lack specific morphological and cytochemical 
properties. Expression of CD markers is widely used 
to classify hematological malignancies, including 
leukemia and lymphoma.2,22 This study evaluated 
myeloid surface antigens such as CD13, CD14 and 
CD33, which are not found in normal T or B 
lymphocytes, with a lower limit of 20% in fluorescence 
analysis. In our series, the myeloid marker positivity 
with 51.1% is much higher than the 4-22% reported 
in the literature. Uckun et al. reported that they used 
only CD13 and CD33 antigens with a lower limit of 
30% in fluorescence analysis in 1557 patients and 
their myeloid antigen positivity was 16.6%.23 Using 
the lower limit of 20%, similar to our study, Putti et 
al. found the myeloid marker positivity to be 32% in 
their series of 908 patients.24. The researchers stated 
that screening CD13 and CD33 myeloid markers will 
reveal the presence of all myeloid antigens in 
childhood ALL.24 We tried to create a wider panel by 
looking at CD14 in addition to these antigens. In this 
study, CD13 was found to be the most detected 
myeloid marker in 44% of patients. CD14 and CD33 
were found positive in 4% and 9%, respectively. 
When our patients with T-biphenotype and B 
precursor cell ALL were evaluated according to the 
distribution of myeloid marker positivity, it was 

observed that there was no statistically significant 
difference (p 0.52). Similar to our results, Putti et al. 
found that the percentage of myeloid marker 
positivity was similar between these two 
immunophenotypes.24 When the association of ALL 
and myeloid marker positivity was compared with 
other prognostic values such as age, gender, high 
leukocyte count, hemoglobin value, HSM, presence 
of translocations and immunophenotype, no 
statistically significant difference was found. When 
evaluated only in terms of blast morphology, it was 
observed that myeloid marker positivity was higher 
in L2 morphology, which was considered to show a 
relatively poor prognosis (p 0.012). Uckun et al. 
showed that patients with myeloid antigen negative 
B precursor cell ALL have more clinical and laboratory 
values such as higher leukocyte count, splenomegaly 
and low platelet count, which show worse prognosis 
compared to patients with myeloid antigen positive 
B precursor cell ALL.23 There are also previous studies, 
from different countries, which obtained data similar 
to ours.24,25 On the other hand, Fink et al. reported 
that myeloid antigen positive patients presented 
with higher leukocyte count; but EFS of these cases 
did not differ than others.26

Clinical importance of myeloid marker positivity has 
been presented in the literature since 1990. Although 
most of the studies showed that myeloid markers 
have no effect on the prognosis, the results are 
contradicting. Wiersma et al. stated that myeloid 
antigen positivity was the most important indicator 
of poor prognosis, while other studies reported that 
myeloid antigen positive patients had better 
prognosis than myeloid antigen negative ones.26,27 
Mejstríková et al. showed that CD13 and CD33 
markers have prognostic value and 5-year EFS is 
lower in myeloid antigen negative ones.28 Despite it 
was not evaluated a prognostic factor, children with 
myeloid markers and Philedelpia choromosome 
positive ALL was shown to have a poor early response 
to treatment, which resulted in a low CR rate.29 

However, in their study with a large ALL population, 
Uckun et al. found that 4-year EFS was similar in both 
myeloid antigen positive and negative ones.23 Pui et 
al. reported that the myeloid antigen found in 105 of 
334 patients with newly diagnosed ALL, but this did 
not affect EFS although it was associated with 
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specific genetic anomalies.29 There are also several 
studies reporting that myeloid antigen positivity 
does not affect the prognosis.22,24,25,31,32 In our study, 
it was seen that EFS was not affected by myeloid 
markers.

Limitations 
This study has some limitations such as restricted 
number of participants. Including larger numbers of 
participants may provide a more strengthened 
study. 

CONCLUSION

This study revealed that myeloid markers had no 
effect on ALL prognosis. When compared with other 
prognostic parameters, no difference was found 
except FAB morphology. In conclusion, myeloid 
antigen positivity is a common condition in patients 
with childhood ALL, and its prognostic significance is 
controversial. Although there is no objective data to 
explain the positive myeloid markers in the patient 
group with FAB-L2 blast morphology showing only a 
relatively poor prognosis, it was thought that the low 
number of our patients led to this situation. 
Therefore, studies involving more patients are 
needed to obtain more precise information on the 
subject.
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