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Abstract 
Background: 
Acute myeloid leukemia (AML) is a common adult leukemia and is characterized 
by a differentiation block and aberrant clonal growth of hematopoietic blasts. 
Aim: 
This study aims: 
1-To detect CD56 and CD11b marker expression in newly diagnosed adult AML 
cases. 
2-To study the correlation between CD56 and CD11b expression with 
haematological parameters in cases of adult AML.  
Materials and Methods: 
The study was conducted on 26 newly diagnosed AML cases presented to the flow 
cytometry unit, Clinical Pathology department, Assiut University Hospital, from 
November 2018 to October 2019. Their ages ranged from 23 to 85 years, including 
13 males and 13 females. The patients were diagnosed with Acute Myeloid 
leukemia after Bone marrow Aspirate and Immunophenotyping. 
Results: 
It was noticed that patients with relapse had the highest expression of CD11b and 
CD56, whereas patients who achieved remission had the lowest expression of  
CD11b and CD56. 
Conclusion: 
The present study showed that CD11b positivity and CD56 were a helpful indicator 
of chemoresistance and a poor prognostic marker in AML patients.  
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Introduction: 

Acute myeloid leukemia (AML) is a 
heterogeneous clonal disorder of 
hematopoietic stem/progenitor cells that 
lose the ability to differentiate normally and 
to react to normal regulators of proliferation 
and apoptosis, resulting in an accumulation 
of a massive amount of immature blasts 
with different degrees of myeloid 
differentiation in the bone marrow and 
peripheral blood. (1) 

Acute myeloid leukemia (AML) is a 
complex, heterogeneous disease involving 
a metastatic expansion of neoplastic 
myeloid cells with variable degrees of 
differentiation and varying clinical, 

morphologic, immunologic, and molecular 
properties. (2) 

CD11b is a protein subunit of integrin 
alpha-M beta-2 molecules. It is necessary 
for cell-cell interaction between leukemic 
cells and their microenvironment and then 
participates in regulating the biological 
activities of leukemic cells. (3) (4) 

 CD11b expression level should be 
considered a prognostic marker for AML 
patients. 

CD11b positivity could predict a poor 
prognosis for AML patients. (5) 

Cell adhesion molecule CD56 is a 
glycoprotein of the immunoglobulin(Ig) 
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superfamily expressed on the surface of 
various cells, which can mediate 
hemophilic cell adhesion and is involved in 
cell cytotoxicity (6). 

Because of its involvement in cell–cell 
interactions, CD56 could affect the cell 
homing mechanism and probably the 
pattern of malignant cell dissemination. (7) 

Therefore, it is conceivable that the 
CD56 antigen expression, an inexpensive, 
detectable, and reproduced index, is closely 
related to the prognosis of AML patients. 
Its overexpression is an adverse prognostic 
factor for AML. (5) 
 
Materials and Methods: (IRB.no 
17100347) 

The study was conducted on 26 newly 
diagnosed AML cases presented to the flow 
cytometry unit, Clinical Pathology 
department, Assiut University Hospital, 
from November 2018 to October 2019. 
Their ages ranged from 23 to 85 years, 
including 13 males and 13 females.  

 
All Patients were subjected to the 
following: 
1. Full Clinical Evaluation including:  
- Comprehensive history taking, 

including: (age, sex, therapeutic history, 
and blood transfusion).  

- Clinical examination data, including: 
(anaemic manifestation, fever, 
hepatomegaly, splenomegaly, 
lymphadenopathy, bleeding tendency, 
and bone tenderness). 

2. Laboratory Investigations: 
a) CBC was done using ADVIA 2120i, 

including hemoglobin (Hb) level, 
RBCs indices, total leukocytic count, 
platelet count, and platelet indices. 

b) Examination of peripheral blood films 
stained with Leishman stain for 
differential leukocytic count and 
detection of Blast cells. 

c) Examination of Leishman stained BM 
aspiration smears to assess BM 
cellularity, morphological BM 
proliferation, and cytochemical 
examination by Sudan Black B, Non-
specific esterase, and Periodic acid 
Schiff. 

d) Immunophenotyping was done by 
Becton-Dickinson fluorescence-
activated cell sorter (BD 
FACSCalibur) using MoAbs (BD and 
Immunostep).  

e) Follow up of patients by BM blast to 
predict outcome and prognosis of 
disease after Remission induction 
Therapy and consolidation therapy. 

Statistical Analysis:  

Data analysis was undertaken using 
SPSS version 26. Categorical data were 
presented as frequencies and percentages 
while mean ± SD  (range). A one-way 
ANOVA test was used to compare mean 
CD11B and CD56 between more than two 
groups. Spearman correlation was used to 
determine the correlation between CD11B 
and CD56 with other variables. The level of 
significance was considered at a P value < 
0.05. 
 
Results: 
Immunophenotyping of studied patients 
with AML (n= 26): 
 Immunophenotyping of studied 
patients with AML is summarized in Table 
1. It was noticed that the mean CD11b in 
studied patients was ( 53.33 ± 29.01) with a 
range between 6.80 and 95.90, while the 
mean CD56 was (18.5 ± 27.8) with a range 
between ( 0.80-91). 
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Table(1): Immunophenotyping of studied patients with AML 
 

Immunophenotyping N=26 

CD11b  53.33±29.01 (6.8-95.9) 
CD56 18.35±5.46 (0.8-91.0) 
CD34 26.80±5.66 (0.2-88.0) 
CD8  4.53±0.92 (1.0-26.0) 
CD4  17.24±4.99 (0.9-87.0) 
CD3  6.69±1.31 (1.8-37.0) 
CD19 4.07±0.55 (0.5-10.0) 
CD14  23.03±3.19 (0.6-70.0) 
CD10  4.78±0.66 (0.4-13.6) 
CD45  71.25±17.63 (49-89) 
CD13  63.74±21.77 (17.0-95.9) 
CD33  66.34±30.54 (4.0-98.0) 
CD117  52.44±25.96 (3.0-98.6) 
CD64  59.16±23.96 (9-97) 
HLA-DR  34.00±5.98 (0.8-92.0) 
Cyto-MPO 59.14±29.12 (8.0-99.8) 

Data expressed as mean± SD (range), N: number; AML: acute myeloid leukemia 
FAB subtypes of studied patients with AML (n= 26): 
FAB subtypes showed that the most frequent subtypes in the studied patients were M4 
(50%), M5(23.1%), and M3 (19.2%), followed by  M1(3.8%), and M2  (3.8%) patients, 
respectively.  
Figure (1) FAB subtypes of studied patients with AML 

 
 
 
 
 
 
 

Immunophenotyping of studied patients with AML (n= 26): 
Immunophenotyping showed that the most frequent subtypes in the studied patients were 
M4/M5(73%) and M3 (19.2%), followed by M1 /M2 (7.7%), respectively.  
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Figure (2): Immunophenotyping of studied patients with AML 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Outcome of studied patients with AML (n= 26): 
The outcome of the patients studied with AML is shown in Figure 3. Nineteen (76.7%) 
patients deteriorated and died, while relapse (a recurrence of a disease after a period of 
improvement) occurred in 3 (11.5%) patients. It was noticed that only 4 (15.4%) patients 
were improved and achieved remission (disappearance of the signs and symptoms of 
a disease). 
Figure 3: Outcome of studied patients with AML 
 

 
 
  CD11b and CD56 based on FAB subtypes: 
Based on FAB subtypes, it was noticed that the highest expression of CD11b was observed 
with M5 (65.28±24.45), followed by M4 (61.96±24.80 ), while M3 had the lowest 
expression (24.86±13.84). It was noticed that CD56 was highly expressed in M5 
(46.05±18.88) and M4 (11.58±4.02), while M1 had the lowest expression of CD56 (4.40). 
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Table (2): CD11b and CD56 according to FAB subtypes among patients with AML 
 

FAB subtypes CD11b CD56 

M1 25.40 4.40 
M2 39.80 10.50 
M3 24.86±13.84  6.70±3.59  
M4 61.96±24.80  11.58±4.02  
M5 65.28±24.45  46.05±18.88  

P value* 0.071 0.081 

Data expressed as mean± SD  
*One-way ANOVA was used to compare the mean between more than two groups. 

CD11b and CD56 based on Immunophenotyping: 
Based on FAB subtypes, it was noticed that the highest expression of CD11b was observed 
with M4/M5 (63.01±24.05) and M1/M2(32.60±10.18), while M3 had the lowest expression 
(24.86±13.84). It was noticed that CD56 was highly expressed in M4/M5 (22.46±7.27) and 
M1/M2 (8.45±4.05) while M3 had the lowest expression of CD56 (6.71±1.60). 
 

Table (3): CD11b and CD56 according to Immunophenotyping of patients with AML 

Immunophenotyping CD11b CD56 

M1/M2 32.60±10.18 8.45±4.05 
M3 24.86±13.84 6.71±1.60 
M4/M5 63.01±24.05 22.46±7.27 

P value* 0.001 0.03 
Data expressed as mean± SD,  
*One-way ANOVA was used to compare the mean between more than two groups. 

**Pairwise comparison 
 

Figure (4): CD11b and CD56 according to Immunophenotyping of patients with AML 
CD11b and CD56 based on outcome: 
Based on the outcome, it was noticed that patients with relapse had the highest expression 
of CD11b (79.46±12.50) and CD56 (60.46±29.38), while patients who achieved remission 
had the lowest expression of CD11b (35.95±16.42) and CD56 (9.05±2.67). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Table 
(4): CD11b and CD56 according to outcome : 
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 Outcome CD11b CD56 

Died 52.87±28.11  13.66±4.79  
Relapse 79.46±12.50  60.46±29.38  
Remission 35.95±16.42  9.05±2.67  

P value* 0.001 < <0.001 
Data expressed as mean± SD,  
*One-way ANOVA was used to compare the mean between more than two groups. 

**Pairwise comparison 
Correlation of CD11b and CD56 with other variables:  
It was noticed that CD56 had a significant positive correlation with Blast cells (r=0.41; P= 
0.036), and CD11b had a significant negative correlation with CD13(r=-0.401; p=0.047). 
 
Table (5): Correlation of CD11b and CD56 with other variables 
 

Variables 
CD11b CD56 
R P-value* r P-value* 

Age 0.26 0.193 0.05 0.783 
Complete blood count     
Leucocytes 0.20 0.307 0.14 0.487 
Platelets 0.01 0.976 0.19 0.351 
Hemoglobin level 0.05 0.781 -0.01 0.975 
Reticulocytes -0.33 0.098 0.28 0.159 
Blast cell 0.03 0.859 0.41 0.036 
Bone marrow Blast 0.12 0.549 0.20 0.307 
Immunophenotyping     
CD34 -0.05 0.774 0.16 0.409 
HLA-DR 0.23 0.250 0.33 0.098 
CD13 -0.401 0.047 -0.08 0.682 
CD33 0.28 0.163 0.03 0.879 
MPO -0.15 0.459 -0.34 0.082 

r (correlation coefficient) 
*Spearman correlation is used to determine the correlation between CD11b and CD56 with 
other variables. 
 
Expression of CD11b and CD56 based on age groups: Different age groups had 
insignificant differences regarding the expression of CD11b and CD56 (P=0.8, 0.385, 
respectively). 
 
Table (6): CD11b and CD56 according to age groups 
 

Outcome CD11b CD56 

<40 years 47.16±11.31  26.72±13.15  
40-60 year 58.90±26.62 12.07±7.36  
>60 year 54.29±30.143  16.27±7.71  

P value* 0.800 0.385 

Data expressed as mean± SD  
*One Way ANOVA was used to compare the mean between more than two groups 
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Discussion: 

Acute leukemia is a heterogenous 
group of malignant disorders arising from 
hematopoietic progenitor cells. It is 
characterized by immature cells (blasts) in 
the bone marrow cells, resulting in anemia, 
thrombocytopenia, and an outpouring of the 
neoplastic blasts into the peripheral blood. 
They may infiltrate other parenchymatous 
organs such as the liver, spleen, and lymph 
nodes. The blasts have common 
characteristics, which include rapid 
proliferation, immaturity, and poor 
responsiveness to regulatory mechanisms. 
(8, 9) 

AML is a common adult leukemia that 
has different subgroups with variable 
clinical features, responses to therapy, and 
prognoses. (10) (11) 

A differentiation block and aberrant 
clonal growth of hematopoietic blasts 
characterize acute myeloid leukemia. It has 
been classified into different subtypes with 
respect to morphology, immunophenotype, 
and genetic abnormalities. (12) 

Immunophenotyping is a convenient 
method for quick and reproducible 
diagnosis of most hematological 
malignancies. (13, 14) 

Immunophenotyping data, as for any 
other clinical or biological characteristics of 
acute leukemia, cannot be used alone and 
must be considered together with all 
parameters of any patient. (15), (14) 

CD11b is reportedly involved in 
restraining antitumor immunity and 
promoting haematological malignant cells' 
expansion and drug resistance. (4)  

CD11b is critical in cellular adhesion 
and migration and is a surrogate marker for 
neutrophil activation (16) (17). Integrins, 
which include CD11b, are demonstrated to 
be involved in tumor resistance, cellular 

interactions, and microenvironment 
involvement. (18) (19) 

CD11b is required to interact with 
leukemic cells in the bone marrow 
microenvironment. It also suppresses the 
immune system and is a marker for 
myeloid-derived suppressor cells that play 
a role in the progression of malignancies. 
Therefore, CD11b expression can be a 
prognostic marker in AML. (20) (21) 

Many studies have suggested that the 
expression of the CD56 antigen, a neural 
adhesion factor, is associated with a high 
relapse rate and poor outcomes in acute 
leukemia. (22) 

Although the actual mechanism via 
which CD56 reduces the sensitivity to 
chemotherapy is unknown, it has been 
suggested that CD56 is associated with the 
overexpression of P-glycoprotein (PGP), 
reducing intracellular drug concentrations. 
(23) 

Our study studied the expression of 
CD11b and CD56 in AML patients 
presented to our hospital from November 
2018 to October 2019. 

Males and females were equally 
distributed in the current study and more 
common in the age group above 60 
(42.3%). Acute myeloid leukemia (AML) is 
a disease of older adults with a median age 
at diagnosis, usually over 65 years old. (24) 

In our study, the patients' most frequent 
clinical presentations were anemic 
manifestations at 100% and fever at 61.5%; 
this disagrees with (25), who reported that 
the most frequent clinical presentation was 
fever at 60% and anemic manifestation at 
26% of cases. 

Anemic manifestation may be due to 
bone marrow infiltration that leads to 
decreased production of RBCs and might 
be due to reduced lifespan of RBCs and 
autoimmune destruction. (26) 



Helal et al.,  

32 
 

Thrombocytopenia was a prominent 
feature in most patients, and it was 
associated with bleeding tendency (50%). 
Thrombocytopenia is the result of BM 
failure. 

The commonest FAB AML subtype 
was AML-M4 (50%) followed by AML-
M5  (23.1%), The least AML subtype was 
AML-M1 and M2 (3.8%), this disagreed 
with (20) who reported that commonest 
FAB AML subtype was M2 32 cases 
(53.3%), followed by AML M4 12  
cases(20%), AML M5 11 cases (18.3%), 
AML M1 3cases(5%), and this disagree 
with (27) in who reported that commonest 
subtype was AML-M1/M2 (40.5%), the 
geographical variation in different 
countries could explain this variation 
between studies.  

CD11b and CD56 expression have 
been considered unfovbrable prognostic 
markers in overall survival (OS) and 
disease-free survival (DFS). 

The expression of CD11b was 
associated with lower complete remission 
and overall survival rates. (28)  

Our study noticed that patients with 
relapse had the highest expression of 
CD11b (79.46±12.50) and CD56 
(60.46±29.38). In contrast, patients who 
achieved remission had the lowest 
expression of CD11b (35.95±16.42) and 
CD56 (9.05±2.67 %); this agrees with the 
results (20) and (5) and disagrees with (29) 
in which this study shows no significant 
differences were detected in OS or DFS or 
the frequency of CR according to CD11b 
and CD56 expression. 

Our study shows a significant positive 
correlation between CD11b positive and 
CD56 positive, with non-significant 
correlations observed between the studied 
markers confirming the heterogeneous 
nature of AML, which agrees with this. (20) 

The present study's findings revealed 
frequent high expression of CD11b, 

followed by CD56 expression, without 
significant differences in age, sex, or FAB 
subtype. These findings were consistent 
with those of many studies. (5) (30) 

Conclusion: 

It was noticed that patients with relapse 
had the highest expression of CD11b and 
CD56, whereas patients who achieved 
remission had the lowest expression of  
CD11b and CD56. 

References: 

1. Köhnke T, Sauter D, Ringel K, Hoster 
E, Laubender R, Hubmann M, et al. 
Early assessment of minimal residual 
disease in AML by flow cytometry 
during aplasia identifies patients at 
increased risk of relapse. Leukemia. 
2015;29(2):377-386. 

2. Muhammed NS, Shamoon RP, Pouls 
RK. Clinical and haematological 
parameters in adult AML patients: a 
four year experience at Nanakaly 
Hospital for blood diseases. Zanco 
Journal of Medical Sciences. 
2012;16(3):199-203. 

3. Shojaei F, Wu X, Malik AK, Zhong C, 
Baldwin ME, Schanz S, et al. Tumor 
refractoriness to anti-VEGF treatment 
is mediated by CD11b+ Gr1+ myeloid 
cells. Nature biotechnology. 
2007;25(8):911. 

4. Younos IH, Abe F, Talmadge JE. 
Myeloid-derived suppressor cells: 
their role in the pathophysiology of 
hematologic malignancies and 
potential as therapeutic targets. 
Leukemia & lymphoma. 
2015;56(8):2251-2263. 

5. Xu S, Li X, Zhang J, Chen J. 
Prognostic value of CD11b 
expression level for acute myeloid 
leukemia patients: A meta-analysis. 
PLoS One. 2015;10(8):e0135981. 

6. Valgardsdottir R, Capitanio C, Texido 
G, Pende D, Cantoni C, Pesenti E, et 
al. Direct involvement of CD56 in 



Journal of Current Medical Research and Practice Vol 1 No 1 January 2024 

 

33 
 

cytokine-induced killer–mediated lysis 
of CD56+ hematopoietic target cells. 
Experimental hematology. 
2014;42(12):1013-1021. e1. 

7. Cunningham BA, Hemperly JJ, Murray 
BA, Prediger EA, Brackenbury R, 
Edelman GM. Neural cell adhesion 
molecule: structure, immunoglobulin-
like domains, cell surface modulation, 
and alternative RNA splicing. Science. 
1987;236(4803):799-806. 

8. Döhner H, Weisdorf DJ, Bloomfield 
CD. Acute myeloid leukemia. New 
England Journal of Medicine. 
2015;373(12):1136-1152. 

9. Salem DA, El-Aziz SMA. 
Flowcytometric immunophenotypic 
profile of acute leukemia: Mansoura 
experience. Indian Journal of 
hematology and blood transfusion. 
2012;28(2):89-96. 

10. Siegel R, Ma J, Zou Z, Jemal A. 
Cancer statistics, 2014. CA: a cancer 
journal for clinicians. 2014;64(1):9-29. 

11. Haferlach T. Molecular genetic 
pathways as therapeutic targets in 
acute myeloid leukemia. ASH 
Education Program Book. 
2008;2008(1):11-400. 

12. Valk P, Verhaak R, Beijen M, 
Erpelinck C, van Doorn SBvW, 
Khosrovani JM, Boer JM, Beverloo 
HB, Moorhouse MJ, van der Spek PJ, 
Lowenberg B, Delwel R. 
Prognostically useful gene-expression 
profiles in acute myeloid leukemia. 
New England Journal of Medicine. 
2004;350(16):1617-1628. 

13. Jahedi M, Shamsasenjan K, Sanaat Z, 
Aliparasti M, Almasi S, Mohamadian 
M, et al. Aberrant phenotype in Iranian 
patients with acute myeloid leukemia. 
Advanced pharmaceutical bulletin. 
2014;4(1):43. 

14. Mahmoud MS, Abd Elhafeez HA, Abd 
Elmouez SM. Verification of aberrant 
expression of CD7 in acute myeloid 

leukemia. Journal of Current Medical 
Research and Practice. 2020;5(2):133. 

15. Wu H, Hu C, Wang A, Weisberg EL, 
Wang W, Chen C, et al. Ibrutinib 
selectively targets FLT3-ITD in 
mutant FLT3-positive AML. 
Leukemia. 2016;30(3):754. 

16. McMillan SJ, Sharma RS, McKenzie 
EJ, Richards HE, Zhang J, Prescott A, 
et al. Siglec-E is a negative regulator of 
acute pulmonary neutrophil 
inflammation and suppresses CD11b 
β2-integrin–dependent signaling. 
Blood, The Journal of the American 
Society of Hematology. 
2013;121(11):2084-2094. 

17. Wang Y, Roller J, Menger MD, 
Thorlacius H. Sepsis-induced 
leukocyte adhesion in the pulmonary 
microvasculature in vivo is mediated 
by CD11a and CD11b. European 
Journal of Pharmacology. 2013;702(1-
3):135-141. 

18. Ding C, Ma Y, Chen X, Liu M, Cai Y, 
Hu X, et al. Integrin CD11b negatively 
regulates BCR signalling to maintain 
autoreactive B cell tolerance. Nature 
communications. 2013;4(1):1-13. 

19. Ling GS, Bennett J, Woollard KJ, 
Szajna M, Fossati-Jimack L, Taylor 
PR, et al. Integrin CD11b positively 
regulates TLR4-induced signalling 
pathways in dendritic cells but not in 
macrophages. Nature 
communications. 2014;5(1):1-12. 

20. Ibrahim A, Zahran AM, Aly SS, Refaat 
A, Hassan MH. CD56 and CD11b 
Positivity with Low Smac/DIABLO 
Expression as Predictors of 
Chemoresistance in Acute Myeloid 
Leukemia: Flow Cytometric Analysis. 
Asian Pacific journal of cancer 
prevention: APJCP. 
2018;19(11):3187. 

21. Kawai H, Tsujigiwa H, Siar CH, 
Nakano K, Takabatake K, Fujii M, et 
al. Characterization and potential roles 
of bone marrow-derived stromal cells 



Helal et al.,  

34 
 

in cancer development and metastasis. 
International Journal of Medical 
Sciences. 2018;15(12):1406. 

22. Montesinos P, Rayón C, Vellenga E, 
Brunet S, González J, González M, et 
al. Clinical significance of CD56 
expression in patients with acute 
promyelocytic leukemia treated with 
all-trans retinoic acid and 
anthracycline-based regimens. Blood, 
The Journal of the American Society of 
Hematology. 2011;117(6):1799-1805. 

23. Raspadori D, Damiani D, Michieli M, 
Stocchi R, Gentili S, Gozzetti A, et al. 
CD56 and PGP expression in acute 
myeloid leukemia: impact on clinical 
outcome. Haematologica. 
2002;87(11):1135-1140. 

24. Sanchez-Correa B, Solana R, Tarazona 
R. Aging of Natural Killer Cells in 
Acute Myeloid Leukemia. Geriatric 
Oncology. 2020:153-168. 

25. Shorbagy E, Haggag R, Alazizi N, 
Abouzeid T. CD56 and CD19 antigens 
expression in acute myeloid leukemia 
identifies patients with adverse 
prognosis in Egypt. Int J Science Res. 
2016;5(1):2319-7064. 

26. Waclawiczek A, Hamilton A, Rouault-
Pierre K, Abarrategi A, Albornoz MG, 
Miraki-Moud F, et al. Mesenchymal 

niche remodeling impairs 
hematopoiesis via stanniocalcin 1 in 
acute myeloid leukemia. The Journal 
of Clinical Investigation. 2020;130(6). 

27. Ghosh S, Shinde S, Kumaran G, Sapre 
R, Dhond S, Badrinath Y, et al. 
Haematologic and immunophenotypic 
profile of acute myeloid leukemia: an 
experience of Tata Memorial Hospital. 
Indian Journal of Cancer. 
2003;40(2):71. 

28. Xu S, Li X, Zhang J, Chen J. 
Prognostic value of CD11b expression 
level for acute myeloid leukemia 
patients: A meta-analysis. PLoS One. 
2015;10(8). 

29. Juncà J, Garcia-Caro M, Granada I, 
Rodríguez-Hernández I, Torrent A, 
Morgades M, et al. Correlation of 
CD11b and CD56 expression in adult 
acute myeloid leukemia with 
cytogenetic risk groups and prognosis. 
Annals of hematology. 
2014;93(9):1483-1489. 

30. Takeshita A, Asou N, Atsuta Y, 
Furumaki H, Sakura T, Ueda Y, et al. 
CD56 Is an Unfavorable Prognostic 
Factor for Acute Promyelocytic 
Leukemia: Results By Multivariate 
Analyses in the JALSG-APL204 
Study. Am Soc Hematology; 2018.

 

  
 

 


