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Original Article 
 

Aberrant Expression of CD 
Markers in Acute Leukemia 
 

Abstract 
Objectives: To assess the prevalence of aberrant expression of CD markers in 
acute leukemias. 
Study Design: It was a retrospective study. 
Place and Duration of the Study: It was conducted at Chughtai’s Lahore Lab, 
Lahore.  
Materials and Methods: In the present study flow cytometry was used for 
immunophenotyping in 50 cases of acute leukemia. Of these 23 cases were of 
AML and 27 of ALL . 3ml peripheral blood or bone marrow aspirate samples were 
taken in vials containing ethylenediamine tetra-acetate (EDTA). 
Results: All cases were further subdivided into B-ALL and T-ALL. 31(62%) cases 
had conventional immunophenotypes as they showed expression of lineage 
specific markers while 19 (38%) cases showed expression of CD antigens which 
were not of that specific lineage. In 16 patients lymphoid lineage associated 
antigens were present on acute myeloid leukemia cases while 14 cases showed 
myeloid associated antigens expression on acute lymphoid leukemia cases. 
These cases were considered as aberrant immunophenotypes. In 23 patients 
with AML, we found CD7 expression in 6 cases (26%) and CD5 positivity in 3 
patients (13 %). Five (22%) of these myeloid leukemia cases showed expression 
of TdT. Complete blood count was done by using Sysmex XE-2100.Peripheral 
blood film or bone marrow aspirate smears were stained by Giemsa stain to 
assess the morphology of blast cells. Then the whole blood or bone marrow 
aspirate samples were treated with CD markers which were conjugated with 
fluorochromes (i.e., FITC, PE and PerCP). At this stage the fluorochrome labeled 
antibodies in the reagent bind specifically to leucocyte surface antigens. 
Conclusion: It is suggested that leukemic cells may have aberrant markers 
because of their abnormal genetic programme resulting in the expression of 
aberrant immunophenotypes. 
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Introduction 
Acute leukemias are a heterogeneous group of 
malignancies with varying clinical, morphologic, 
immunologic, and molecular features and display 
characteristic patterns of surface antigen expression 
(CD antigens).  Immunophenotyping improves both 
accuracy and reproducibility of acute leukemia 
classification.1  
AL is broadly classified as acute myeloid leukemia 
(AML) and acute lymphoid leukemia (ALL).The blast 
cells show varying clinical, morphologic, immunologic, 
and molecular features and display characteristic 
patterns of surface antigen expression (CD 

antigens).4,12 Precursor cells from different lineages or 
blast cells in acute leukemia express different subsets 
of surface molecules many of which are now defined as 
cluster of differentiation (CD) antigens. Each leukemia 
type has characteristic set of CD markers, what 
constitute nowadays current classification of 
hematopoietic malignancies and the basis of diagnosis.  
Several immunophenotypes of blast cells from cases of 
acute leukemia do not exhibit the features of normal 
cellular differentiation and show unusual expression of 
CD markers called aberrant expression of markers. The 
hallmark for the diagnosis of acute leukemia, until 
recent past, has been the morphology and 
cytochemistry. These provide correct diagnosis in about 
80% of the cases.14 Immunophenotyping of leukemia 
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cells plays crucial role in identification of leukemia cell 
line, definition of maturation stage and finding possible 
aberrant antigens which in turn serves for individual 
treatment monitoring and detection of residual 
disease.2,6 The expression of CD markers on 
leukocytes can be determined by flowcytometry. 
However aberrant expression of CD markers has been 
observed in several cases of acute leukemia.1,11 
Flow cytometry is a technique used to analyze multiple 
phenotypic and functional parameters simultaneously 
within a single cell or a population of cells.10 Its ability to 
measure multiple parameters on individual cells in a 
suspension at high speed is ideal for the study of 
leukemic cells.

 
It identifies cell markers by applying 

monoclonal antibodies against them. Several advances 
in flow cytometry, including availability of new 
monoclonal antibodies, improved gating strategies, and 
multiparameter analytic techniques, have all 
dramatically improved the utility of flow cytometry in the 
diagnosis and classification of leukemia.4 These new 
applications of flow cytometry immunophenotyping 
mainly rely on the concept that even if neoplastic cells 
show a great similarity to normal hematopoietic 
precursors, they frequently display aberrant phenotypes 
that allow their specific identification and discrimination 
from normal cells, even when present at very low 
frequencies.8,13 To a large extent, such aberrant 
phenotypes would be a consequence of the genetic 
abnormalities shown by the neoplastic cell.6,9,12 

Materials and Methods 
 In the present study 50 patients of acute leukemia 
were analyzed Of these 23 cases were of AML and 27 
of ALL .ALL cases were further subdivided into B-ALL 
and T-ALL. 31(62%) cases had conventional 
immunophenotypes as they showed expression of 
lineage specific markers while 19 (38%) cases showed 
expression of CD antigens which were not of that 
specific lineage. In 16 patients lymphoid lineage 
associated antigens were present on acute myeloid 
leukemia cases while 14 cases showed myeloid 
associated antigens expression on acute lymphoid 
leukemia cases. These cases were considered as 
aberrant immunophenotypes. In 23 patients with AML, 
we found CD7 expression in 6 cases (26%) and CD5 
positivity in 3 patients (13 %). Five (22%) of these 
myeloid leukemia cases showed expression of TdT. 
One of 23 (4 %) patients expressed CD3 and CD 19. 
Among the 7 that were acute myeloblastic leukemia, 5 
expressed CD7, 3 expressed TdT, 2 showed CD 5, and 
1 was positive for CD19. Thus, these markers were 
expressed early in hemopoietic ontogeny in the lesser-
differentiated acute myeloid leukemia subtypes, 
including FAB M0, M1, and M2. Whereas CD5, CD3 
and TdT were each positive in 1 case of acute 
myelomonocytic leukemia (FAB M4 subtype), while CD 

7, CD5 and TdT were abarrently expressed in 1 case of 
monocytic leukemia (FAB M5 subtype). The aberrant 
expression of CD7, CD5, CD 19 and CD3, representing 
the capacity of these leukemias for trilineal expression 
of leukocyte differentiation antigens pretending a poor 
prognosis. In ALL myeloid markers CD13 and CD33 
were frequent. In the present investigation, 20 cases of 
B - ALL were evaluated for the presence of CD13 and 
CD33. Of these 7 cases expressed myeloid markers. 
Among these 4 (20%) expressed CD13, 3 (15 %) 
expressed CD33, and 1 (5%) showed positivity for 
CD14 antigen. Seven cases of T- ALL were analyzed 
for myeloid markers CD13, CD33, and MPO. Of these 6    
expressed myeloid markers, 2 (28%) were positive for 
CD13, 2 (28%) for CD33, 1(14 %) for CD19, and 1 
(14%) for MPO expression. It is suggested that 
leukemic cells may have aberrant markers because of 
their abnormal genetic programme resulting in the 
expression of aberrant immunophenotypes. 

Results 
In the present study 50 patients of acute leukemia were 
analyzed to find out the frequency of aberrant antigens 
in AML and ALL. Of these 23 cases were of AML and 27 
of ALL. ALL cases were further subdivided into B-ALL 
and T-ALL. Lymphoid and myeloid cell subsets in 
various stages of maturation have distinct 
immunophenotype as given in this table (Table 1). 
 
Table I: Lineage Specific Markers 

Myeloid 
Markers 

B‐Cell Markers  T‐Cell Markers 

CD13  CD10       sIgG  CD2 

CD33  CD19       sIgM  CD 3 

CD117  CD20       Kappa  CD4 

CD65  CD22       Lambda  CD5 

Anti‐MPO  CD23  CD6 

  CD25  CD7 

  CD79a  TdT 

  TdT   

 Out of these 50 cases 31(62%)  had conventional  
immunophenotypes as they showed expression of 
lineage specific markers while 19 (38%) cases showed 
expression of CD antigens which were not of that 
specific lineage (Table II). 

 

Table II:  Patterns of CD markers expression in Acute 
Leukemia 

 No. of 
Cases 

Aberrant 
Cases 

(%) 

Conventional 
Cases 

(%) 
AML 23 10 (43%) 13 (57%) 

B - ALL 20 5 (25%) 15 (75%) 

T - ALL 7 4 (57%) 3 (43%) 
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In 10 patients lymphoid lineage associated antigens 
were present on acute myeloid leukemia cases while  9 
cases showed myeloid associated antigens expression 
on acute lymphoid leukemia cases. These cases were 
considered as aberrant immunophenotypes (Table III). 
Table III: Aberrant Expression of CD markers in 
Acute Leukemia 

CD 
MARKERS 

AML 
23/50 

ALL 
27/50 

   No. of Cases / 
% 

No. of Cases / % 

CD 7 6 (26%)   
CD 5 3 (13%)   
CD 3 1 (4%)   
CD 19 1 (4%) 1 (4%) 
TdT 5 (22%)   

CD 13   6 (22%) 
CD33   5 (18%) 
C14   1 (4%) 
MPO   1 (4%) 

 
In 23 patients with AML, we found CD7 expression in 6 
cases (26%) and CD5 positivity in 3 patients (13 %). 
Five(22%) of these myeloid leukemia cases showed 
expression of TdT. One of 23 (4 %) patients expressed 
CD3 and CD 19. Two antigens CD5 and CD7 showed 
paired aberrancy in 2 cases. Same paired aberrant 
expression was seen in 2 cases for CD7 and TdT. 
Among the 7 that were acute myeloblastic leukemia, 5 
expressed CD7, 3 expressed TdT, 2 showed CD 5, and 
1 was positive for CD19. Thus, these markers were 
expressed early in hemopoietic ontogeny in the lesser-
differentiated acute myeloid leukemia subtypes, 
including FAB M0, M1, and M2. Whereas CD5, CD3 and 
TdT were each positive in 1 case of acute 
myelomonocytic leukemia (FAB M4 subtype), while CD 
7, CD5 and TdT were abarrently expressed in 1 case of 
monocytic leukemia (FAB M5 subtype). The aberrant 
expression of CD7, CD5, CD 19 and CD3, representing 
the capacity of these leukemias for trilineal expression 
of leukocyte differentiation antigens pretending a poor 
prognosis. In ALL myeloid markers CD13 and CD33 
were frequent. In the present investigation, 20 cases of 
B - ALL were evaluated for the presence of CD13 and 
CD33. Of these 8 cases expressed myeloid markers. 
Among these 4 (20%) expressed CD13, 3 (15 %) 
expressed CD33 alone while 3 caeses  expressed CD3 
and CD13 both. 1 (5%) showed positivity for CD14 
antigen. Seven cases of T- ALL were analyzed for 
myeloid markers CD13, CD33 and MPO. Of these 6 
expressed myeloid markers, 2 (28%) were positive for 
CD13, 2 (28%) for CD33 while 2 cases showed paired 
aberrancy for the antigens CD3 and CD13., 1(14 %) 
showed aberrant expression for CD19, and 1 (14%) for 
MPO (Table IV). 

Table IV: Aberrancy of CD markers in ALL  
(Cases %) 
CD MARKERS B- Cell ALL 

20/50 
T- Cell ALL 

7/50 
 No. of Cases / 

% 
No. of Cases / 

% 
CD 7   

CD 5   

CD 3   

CD 19  1 (14%) 

TdT   

CD 13 4 (20%) 2 (28%) 

CD33 3 (15%) 2 (28%) 

C14 1 (5%)  

MPO  1 (14%) 

Discussion 
Detection of aberrant phenotypes is of clinical 
importance not only for accurate diagnosis of AL but 
potentially also for AML and ALL sub-classification. In 
this study, we analyzed 50 cases of AL, examining them 
for aberrant phenotypes by multiparametric flow 
cytometry. 
Out of 50 patients 23 cases were of AML and 27 of ALL. 
19 (38%) cases showed aberrant immunophenotypes. 
In 23 AML patients, CD7 was positive in 6 cases (26%) 
and CD5 in 3 patients (13 %). Five (22%) of these cases 
showed expression of TdT. One of 23 (4 %) patients 
expressed CD3 and CD 19. Positivity of myeloid 
markers was also observed in ALL. From 20 cases of B 
-ALL 4(20%) expressed CD13. 3 (15 %) expressed 
CD33, and 1 (5%) showed positivity for CD14. In 7 
cases of T- ALL 2 (28%) were positive for CD13, 2 
(28%) for CD33, 1(14 %) for CD19, and 1 (14%) for 
MPO. The frequency of aberrant phenotypes observed 
in the present study is in accordance with more recent 
literature data as given below.  
Similar observations were reported that several T-cell 
immunophenotypic markers may be aberrantly 
expressed in AML.1 According to their  investigation, 30 
cases of AML were evaluated for CD2, CD3, CD5, CD7, 
CD8 and TdT. They proposed that CD7 may be 
frequently expressed at greater intensities  and TdT was 
expressed in greater than one-third of cases. However, 
the T-cell lineage specific antigen CD3 was usually 
absent.   
It was also reported that ALL characterizes the possible 
expression of myeloid markers CD13 and CD33.1,15 
They  investigated 71 cases of B- ALL for the presence 
of CD13 and CD33. Of the 19 (27%) cases positively 
expressed myeloid markers, 10 (53%) expressed CD13, 
17 (89%) expressed CD33, and. eight (42%) expressed 
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both CD13 and CD33. Twenty-one cases T- ALL were 
analyzed for myeloid markers CD13, CD33, and MPO. 
Of the 6 (29%) expressing myeloid markers, 4 (67%) 
were positive for CD13, 4 (67%) for CD33, and 1 (17%) 
for MPO, one (17%) for CD13 and CD33 and one (17%) 
for CD13, CD33 and MPO. So they commented that in 
T- ALL myeloid markers CD13 and CD33 are frequently 
expressed. 
Our results resemble the observations that 
immunophenotypes of T-ALL differ significantly from 
normal T cells. This is mostly caused by their thymocytic 
origin, but also the neoplastic transformation might have 
affected antigen expression patterns.3 Among 46 
patients with acute myeloid leukemia, they found CD7 
expression in 15 cases (32.6%). Among the 10 that 
were acute myeloblastic leukemia, 8 expressed CD7, 
and 4 were positive for CD79a.2 Thus, these markers 
were expressed early in hemopoietic ontogeny in the 
lesser-differentiated acute myeloid leukemia subtypes, 
including FAB M0, M1, and M2 
According to CD7 which is normally expressed by 
mature T cells and CD79a by B cell assigning a high 
score of 2.0 in the differentiation of acute leukemias of 
ambiguous lineage in the WHO classification showed 
aberrant expression representing the capacity of these 
leukemias for trilineal expression of leukocyte 
differentiation antigens.5 
It concluded that aberrant phenotypes are present in the 
great majority of cases of AML.6 Aberrant lymphoid 
antigens were uniquely seen in specific subtypes of Thai 
AML.7 While stated that myeloid antigens (CD13, CD33) 
expression was associated with T-ALL subtype, most 
(60.0%) of CD33(+) patients were classified into Pro-T-
ALL.11 Analyzed that myeloid antigen (My Ag)  
expression was seen in 42.5% of the 207 cases and 
CD13 was the most commonly expressed MyAg 
(31.4%).12  
T-cell leukemia cases showed aberrant expression of 
CD13 and CD33. Flow cytometry can demonstrate 
aberrant antigen expression in lymphoma/leukemia cells 
and is helpful in delineating their cell origin.13 

Conclusion 
We conclude that aberrant expression of CD markers is 
seen in several cases of acute leukemia. This aberrancy 
of CD markers can be due to their abnormal genetic 
programme. The presence of aberrancy helps to identify 
a neoplastic process. 
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