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 (SGR)  (ImGR) , 
,  

 2004  2012 .  4  (  1  18 ).  
 4% (11/272)  Pr , 83% (227/272) – 

Common- , 13%  (34/286) - Pr -B .  - 
 

 (EGIL-95) [92].  
 14  (  
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 1  
 

FITC PE PE-Cy5 
IgG1(mouse) IgG2a(mouse) CD45 

CD45 CD14 - 
CD4 CD8 CD45 
CD3 HLA-DR CD45 

CD20 CD5 CD45 
CD7 CD13 CD45 

CD10 CD117 CD45 
CD19 CD33 CD45 
CD34 CD22 CD45 
CD2 CD1a CD45 

CD15 CD11b CD45 
IgM - CD45 

CD65 CD56 CD45 
cyIgG1(mouse) cyIgG2(mouse) CD45 

cyIgM - CD45 
Tdt cyCD79 CD45 

cyMPO - CD45 
cyCD3 - CD45 

 
  

1.  Beckman Coulter 
2. IgG1(mouse), IgG2a(mouse) – ,  

 
3. cy –  ( )  
-  Pr  (CD10- )  

,   FITC, PE, PE-Cy5  
PE-Cy7:  

1. D20+CD10 FITC/CD34 PE/CD45 PE-Cy5/CD19 PE-Cy7 
2. D20+CD10 FITC/CD38 PE/CD45 PE-Cy5/CD19 PE-Cy7 
3. D65 FITC/CD34 PE/CD45 PE-Cy5/CD19 PE-Cy7. 

 Common-  
Pr  CD10 [ 2014 
0124  19.02.2014]. 

-  Common-  Pr  (CD10+ ) 
 

 FITC, PE, ECD, PE-Cy5  PE-Cy7 [  18696]: 
1. Syto16 FITC/CD20 PE/CD45 ECD/CD10 PE-Cy5/CD19 PE-Cy7 
2. Syto16 FITC/CD58 PE/CD45 ECD/CD10 PE-Cy5/CD19 PE-Cy7 
3. Syto16 FITC/CD34 PE/CD45 ECD/CD10 PE-Cy5/CD19 PE-Cy7 
4. Syto16 FITC/CD11a PE/CD45 ECD/CD10 PE-Cy5/CD19 PE-Cy7 
5. Syto16 FITC/CD38 PE/CD45 ECD/CD10 PE-Cy5/CD19 PE-Cy7 
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-  CD34+CD38-  CD34+CD38-CD19+ 
 FITC, PE, ECD, 

PE-Cy5  PE-Cy7: 
1. Syto16 FITC/CD38 PE/CD45 ECD/CD34 PE-Cy5/CD19 PE-Cy7. 

 
 in vitro .  

 
(1 )  72 ,  

,  
.  

 FC500 (Beckman 
Coulter)  CXP.  

 20% .  
 10%. ,  

 CD34+CD38-  CD34+CD38-CD19+   
, .  ( +)  

   0,01%. 
.  

 Statistica 6.0. 
 Basic 

Statistics,  (25 - 75 ).  
 

, 2- ,  
 - . . 

0,05. 
 

 
 

,  
 

.  
 Tdt, D10, CD20, 

CD45, CD34.  
: CD34+/CD20+, CD10++/CD20++,  

 CD22++/CD20-.  
,  CD13, 

 CD33, CD15  CD117.  –  
. 

 
 CD45, CD19, D10, CD20, CD34, D11 , CD58, CD38  
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,  
 (  1).  

 

 
 

 –  
 –  

 –  ( .).  
 - <0,05; n.s. - >0,05.  

 
 1 -  
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, ,  CD45, 
CD19, CD38  

.  CD20,  
. ,  

D10, CD34, D11 , CD58  
. , ,  

 CD45, CD19, D10, CD20, CD34, D11 , CD58, CD38  
.  

,  
,   

 Common-B  Pr  (CD10+ ) 
 18696]  Pr  (CD10- )  

2014 0124  19.02.2014] (  2, 3). 
 

 2 - ,  
Common-B  Pr  (CD10+ ) 

FITC PE ECD PE-Cy5 PE-Cy7 
Syto16 CD20 CD45 CD10 CD19 
Syto16 CD58 CD45 CD10 CD19 
Syto16 CD34 CD45 CD10 CD19 
Syto16 CD11a CD45 CD10 CD19 
Syto16 CD38 CD45 CD10 CD19 

 
 

 3 - ,  Pr -
 (CD10- ) 

FITC PE PE-Cy5 PE-Cy7 
CD20+ CD10 CD34 CD45 CD19 
CD20+ CD10 CD38 CD45 CD19 

CD65 CD34 CD45 CD19 
 

 
 

. 
,  

 
. ,  15-  

 
 CD10  CD34. ,  

 CD20  CD45.  
  CD58  CD11  

 (  2).  
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 –  ( .).  - <0,05; n.s. - >0,05.  
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 36-  
 CD10  CD34.   

   CD20.  36-  
 CD58  

 (  3).  
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 –  ( .).  - <0,05; n.s. - >0,05.  
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 CD10  CD34.  

n.s. 

CD10
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,  in vitro, ,  
in vivo (p 0,05).  

,  
 71,1%  15-  

35,2%  36- -2008.  
, ,  

 ( , 
 « » ,  

 CD45, CD34)  (p>0,05).  
 CD34+CD38-  

CD34+CD38-CD19+,  ( )  
,  

, . 
 15-  36-  

. ,  
D34+ D38- D34+ D38-CD19+  

 
,  15-  36-  

 4).  
 

 4 –  
 15-  36-  

 
   

 

, %
 (25-75 ) 

   p 

n 
            + 

15  
n 

 – 
15  

 

D34+ D38- 
         D34+ D38-CD19+ 

30 5,4 (1,3-20,9) 
5,1 (1,1-20,9) 

12 0,7 (0,06-2,4) 
0,3 (0,03-2,4) 

0,002 
0,002 

 n  + 
15  

n  – 
36  

   p 

D34+ D38- 
         D34+ D38-CD19+ 

16 6,9 (4,5-20,1) 
6,9 (4,3-19,9) 

26 0,8 (0,4-6,7) 
0,8 (0,1-6,7) 

0,03 
0,02 

 
,  15-  36-  

 (  5). 
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 5 –  
 15-  36-  

 

 
 

 

+ 15  
n=30 

+ 36  
n=16 

R p R p 
D34+/ D38- 0,74 <0,001 0,59 0,02 

D34+ D38- CD19+ 0,68 <0,001 0,53 0,04 

 
 

, ,  
-2008  SGR  ImGR, 

, , ,  
. ,  

 (36- )   
 ( ) <30 000  (  6).  

 
 6 –  

 15-  36-  
 15-  36-  

+ - + - 
,      

>1  <10 (1-9) 82 (71%) 34 (29%) 38 (33%) 76(67%) 
10 19 (73%) 7 (27%) 12 (43%) 16 (57%) 

p 0,81 0,34 
,      

<30000 82 (70%) 35 (30%) 37 (33%) 76 (67%) 
30000 <100000 19 (83%) 4 (17%) 15 (56%) 12 (44%) 

p 0,23 0,03 
     

 2 (50%) 2 (50%) 1 (20%) 4 (80%) 
 99 (72%) 38 (28%) 49 (36%) 87 (64%) 

p 0,33 0,79 
     

<4 73 (70%) 31 (30%) 37 (37%) 64(63%) 
4 27 (73%) 10 (27%) 13 (33%) 27 (67%) 

p 0,75 0,64 
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-2008 .  

-2008,  (Daunorubicin (DNR)) 
 L –  (Peg-L-Asparaginase (PEG), ),  

SGR : 1 PEG-
;DNR+, 2 PEG+;DNR+, 3 PEG+;DNR-.  ImGR  

: 1 PEG-;DNR+, 2 PEG+;DNR+. ,  
 SGR,  

,  PEG-;DNR+  PEG+;DNR+,  
 PEG+;DNR+    15-  36-  

.  ImGR, ,  
 (36- )  

,  PEG+;DNR+ (  7). 
   

 7 –  36-  
 

 
 

SGR  ImGR  
+ - + - 

PEG-DNR+ 14(47%) 16(53%)  16(57%) 12(43%)  
0,01 

PEG+DNR+ 5(17%) 24(83%) 7(23%) 23(77%) 

PEG+DNR- 8(32%) 17(68%) - - - 

 
 
 

, , , , ,  
, -2008  

 L– ,  
,  

 L–  
 

15-  36-  
. 

 
 
 
 
 

0,01 

0,21 



 17

 
 

1. ,  
 CD10, 

CD20, CD45, CD34,  CD45, CD19, CD38   
 CD10, CD34, CD58, CD11  

 [2, 6, 15]. 
2.  

 
 CD10 ( =0,03), CD34 ( =0,02), CD58 ( =0,01)  CD20 ( =0,008) [1, 8, 

11, 14]. 
3. ,  

, , ,  
 ( >0,05 ). , , 

,  
 <30 000  ( =0,03) [5, 7, 12]. 

4. , , , 
-2008  

 L– ,  
,  

 L–  (  
=0,01; =0,01).  

 
 ( =0,21) [5, 12]. 

5.  15-  36-  
 

D34+ D38- (  15- =0,002;  36-  
=0,03) D34+ D38-CD19+ (  15- =0,002;  36- =0,02). ,  15-

 36- D34+ D38- (  15- <0,001;  36-  
=0,02) D34+ D38-CD19+ (  15- <0,001;  36- =0,04)  

 [3, 4, 9, 10, 13]. 
 

 
 

:  
1. : «  

 
» ., . ., 

. ., ., 139-1110, 29.12.2010 .. 
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2. : «  
» . ., 

. ., ., ., .,  236-1213, 9.12.2014 ..  
3.  «  

 Common-  (CD10+)  (CD10+)  
»  .  .  ,  .  .  ,  .  ,  .  .  ;   

, ». 
- 18696  29.07.2014 . 

4.  «  
» . . , . . , . . -  

2014 0124  19.02.2014. 
,  

,  
, . 
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Summary 
 

Movchan Ludmila 
 

Leukemia-associated immunophenotype of tumor cells at the stages of diagnosis and intensive 
chemotherapy in childhood B-precursors acute lymphoblastic leukemia 

 
 

Key words: children, acute lymphoblastic leukemia (ALL), B-precursors acute lymphoblastic 
leukemia ( P ALL), leukemia-associated immunophenotype (LAIP), minimal residual disease ( RD), 
flow cytometry (FC). 

Purpose of the study: to estimate the features of leukemia-associated immunophenotype of tumor 
cells on the stages of diagnostic and intensive chemotherapy in childhood P ALL for detection of 
minimal residual disease by flow cytometry. 

Methods of the study: clinical, laboratory, cultural and statistical . 
Obtained results: the main differences between tumor and normal bone marrow cells are CD45, 

CD10, CD20, CD34, CD38, CD58, and CD11  expression, that allow to use these markers combination 
for MRD monitoring. At the end of induction chemotherapy the levels of expression of CD10, CD34 and 
CD58 decrease while the intensity of CD20 increases significantly. Immunophenotypic features of tumor 
cells  and  clinical  factors  such  as  age,  sex,  lesion  of  CNS,  size  of  spleen  not  influence  on  the  level  of  
MRD. Patients with initial level of leukocytes below of 30 000 cells/mkl have better treatment response 
that was detected by the absence of MRD.The children from the SGR and ImGR risk groups which were 
treated with PEG- L–Asparaginase have significantly better treatment response. The high percentage of 
both D34+ D38- and D34+ D38-CD19+ among the general population leukemic cells is associate 
with a worse response on the 15th and 36th days of induction therapy. It is revealed that on the 15th and 
36th days of therapy the amount of cells with phenotype of CD34+CD38- and CD34+CD38-CD19+ 
correlates with the amount of residual tumor cells. 
 Scientific novelty: developed and patented original combination of differential-diagnostic markers for 
MRD monitoring; it is revealed specific changes in expression of immunophenotype markers in vivo and 
in vitro at early stages of induction chemotherapy according to ALL-MB-2008 protocol); it is found 
relations between immunophenotypic features of leukemia cells, initial clinical factors of stratification 
patients into SGR and ImGR groups and elimination of cancer cells in childhood BP ALL; it is detected 
that the use of PEG- L–Asparaginase in the induction remission of protocol ALL-MB-2008 promote the 
effective elimination of residual tumor cells; it is revealed relations between the quantity of CD34+CD38- 
and CD34+CD38-CD19+ cells and the levels of MRD at induction chemotherapy in childhood BP ALL. 
 

Recommendations for use: developed and patented the original combination of differential-
diagnostic markers for MRD monitoring. 
 Field of application: hematology, oncology, clinical laboratory diagnostics. 
 


