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ABSTRACT 

INTRODUCTION: The leukemias are a group of malignant disorders of the haematopoietic tissues characteristically 

associated with increased number of immature blast cells in the blood and /or bone marrow. Acute Myeloid Leukemia 

occurs primarily in adults. ALL is most commonly seen in children and AML in middle age and adults. The incidence of 

AML increases with age, in India it is 1.9/lac in individuals less than 65 years and 18.6/lac in those >65 years. A 

significant increase in AML incidence has occurred over the past 10 years. 

 AIM AND OBJECTIVES: To study the expression of aberrant CD markers in patients with acute leukemia and 

correlation of aberrant CD markers with induction remission therapy.  

MATERIAL AND METHODS: Seventy newly diagnosed cases of Acute Leukemia (44 AML and 26 ALL) ≥15yrs of 

age included.  

RESULTS: Out of 70 cases of acute leukemia, 26 patients belonged to ALL and 44 patients belonged to AML group. Out 

of 44 AML cases, 8 (18.18%) cases died, 32 patients went into complete remission and 4 patients relapsed during study 

group. The final outcome of follow up of AML cases showed that a total of 31 patients went into remission (Group I) and 

13 as non-remission (Group 2). Out of 31 remission cases, 8 were found with aberrant CD markers in group I and in group 

2, out of 13 cases, 9 had aberrant CD markers. On statistical analysis, the results showed significant association between 

group 1 and 2 (p <0.05). Final outcome of follow up of ALL demonstrated that a total of 16 patients went into remission 

(Group I) and 10 as non-remission (Group 2). Out of 16 remission cases, 5 were found to express aberrant CD markers in 

group I and in group 2, out of 10 cases, 5 had aberrant CD markers (>0.05).  

CONCLUSION: It is concluded that there is an association between aberrant expression of CD markers in acute leukemia 

cases and failure to achieve remission. The difference between the remission group and non remission groups regarding 

the aberrant expression of CD markers was statistically significant in AML cases whereas it was statistically insignificant 

in ALL cases. 

 

INTRODUCTION 

Acute lymphoblastic leukemia is primarily a 

disease of children and young adults. The overall 

age adjusted incidence of ALL in the United States 

based on most recent National Cancer Institute 

report is 1.5 in 100,000.1 There is a slight male 

predominance with a male-to-female ratio of 

1.2:1.0. The majority of the approximately 4,000 

new cases each year in the United States are 

diagnosed in persons younger than 15 years old 

with a peak between the ages of 2 and 5 years. The 

incidence decreases sharply thereafter, a trend that 

continues through adolescence and adulthood until 

after age 50, when the incidence again starts to rise 
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steadily. Geographic differences in the incidence of 

ALL are reflected by higher rates in North America 

and Europe and lower rates in African and Asian 

population. ALL is almost three times as common 

in whites as in blacks, and is slightly more frequent 

in boys than in girls. B-ALL and T-ALL also occur 

less frequently in adults of all ages.
1 

The incidence 

of acute myeloid leukemia is approximately 

3.7/100,000 people per year and the age adjusted 

incidence is higher in men than in women (4.6 

versus 3.0).The incidence of AML increases with 

age, in India it is 1.9 in individuals less than 65 

years and 18.6 in those >65 years.
2 

A significant 

increase in AML incidence has occurred over the 

past 10 years.
3 

The clinical presentation of ALL may range from 

insidious non-specific symptoms to severe life 

threatening manifestations, reflecting the extent of 

bone marrow involvement and degree of 

extramedullary spread. In younger patients the 

anaemia-induced fatigue may be the only 

presenting feature. Dyspnea, angina, dizziness and 

lethargy may reflect the degree of anaemia in older 

patients with ALL. AML cases present clinically 

either from leukemic cells proliferation leading to 

symptoms like hepatomegaly, splenomegaly, skin 

manifestations etc.  

Immunophenotyping is a methodology used to 

detect cell surface and intracellular antigens using 

monoclonal antibodies conjugated with different 

fluorochromes.
4 

Assignment of lineage is critical in 

the diagnostic evaluation of acute leukemia, as 

treatment for acute myeloid leukemia (AML) and 

acute lymphoblastic leukemia (ALL) differs. 

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.
5
 Immunophenotyping of leukemia 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. The expression of CD markers on 

leukocytes can be determined by flow cytometry. 

However aberrant expression of CD markers has 

been observed in several cases of acute leukemia. 

Aberrant expression of surface antigens 

corresponds with poor therapeutic response and 

short survival. Myeloid and lymphoid lineage may 

be distinguished based on cellular morphology. 

Thus, the present study was conducted to study the 

expression of aberrant CD markers in patients with 

acute leukemia and to see the correlation of 

aberrant CD markers with induction remission 

therapy. 

MATERIAL AND METHODS 

This cross-sectional study was conducted on the 

patients admitted from Hematology clinic and 

Medicine OPD of Pt. B.D. Sharma Post Graduate 

Institute of Medical Sciences, Rohtak, after 

fulfilling inclusion criteria from 1-1-2016 to 31-12-

2016. A total of seventy newly diagnosed cases of 

Acute Leukemia (44 AML and 26 ALL) ≥15yrs of 

age included in the present study. The diagnosis of 

acute leukemia was made when >20% blasts were 

seen in complete hemogram / bone marrow 

aspiration or biopsy.
5 

 



International J. of Healthcare and Biomedical Research, Volume: 06, Issue: 02, January 2018, 107-121 

 

109 

ISSN: 2319-7072 

 

Method of study 

Detailed history of patients was taken for fever, 

weight loss, easy fatigability, abnormal 

bleeding/bruising/joint pain, any palpable lumps, 

loss of appetite. Detailed general and physical 

examination was carried out on every patient. 

Routine investigations such as Complete blood 

counts, Bone Marrow Aspiration/Biopsy, 

Immunophenotyping - Flow Cytometric Analysis 

(FCA) using primary and/or a secondary panel of 

monoclonal antibodies were carried out. The 

primary panel of antibodies comprised of CD45 

(immunologic marker for gating purpose for 

identifying blasts in all tubes), CD19, CD10, 

CD79a, CD3, CD7, CD13, CD33, CD117, CD34, 

CD20, CD8, CD4, CD5, CD64, Anti-MPO, TdT 

and HLA-DR. Immunophenotyping was performed 

on eight Color Flow cytometer BD FACS Canto II 

(Becton Dickinson, San Jose, CA). 

Induction chemotherapy was given to all the 

patients. In AML patients, combination 

chemotherapy consisting of cytarabine and 

daunorubicin was given intravenously (the 7 and 3 

regimen). In ALL patients the BFM (Berlin 

Frankfurt Munster) regimen consisting of 

vincristine, prednisolone, cyclophosphamide and L-

asparaginase was given as per the risk stratification 

of the patient.
6
The clinico-hematological profile of 

the diagnosed patients was followed up at the end 

of each month for three months. 

Statistical analysis 

At the end of the study, the data was collected and 

statistically evaluated using SPSS 20.0 version 

software. All quantitative variables were described 

as Mean (SD) and all qualitative variables were 

depicted as number (proportion). For determining 

the statistical significance, Chi-square test was 

used. A p value of <0.05 was considered as 

significant. 

 

RESULTS: 

Mean age of patients was 38.11±14.79 years. 

Maximum number of patients were female i.e. 

65.71% and 34.28% were male. A total of 26 

patients (male/female) belonged to ALL group 

(37.15%) and 44 patients belonged to AML group 

(62.85%). Maximum numbers of ALL cases (9 

patients) were in the 11-20 years and 41-50 years 

age group (7 patients). On further classification, the 

maximum number of patients in B-ALL i.e. 9 

(42.85%) cases were in age group of 11-20 years 

and in T-ALL i.e. 7 (33.33%) were above 40 years 

of age. In AML, maximum number of patients i.e. 

15 (34.09%) were in third to fourth decade of life. 

In our study, it was observed that fever in 11 

(52.38%) cases was the most common chief 

complaint followed by generalised weakness in 

6(28.57%) cases of B-ALL, whereas fever and 

generalised weakness both were seen in 2(40%) 

and 3 (60%) of cases of T-ALL. In AML patients 

fever in 24(54.54%) cases was the most common 

chief complaint followed by generalised weakness 

in 15 (34.09%) cases, pain abdomen in 3 (6.81%), 

bleeding / echymotic patches tendencies in 1 

(2.27%) cases of acute myeloid leukemia. Pallor 21 

(100%) in B-ALL and 5 (100%) in T-ALL was the 

most frequently observed clinical sign followed by 

organomegaly in 17 (80.95%) cases of B-ALL 

cases and 3 (60%) of cases of T-ALL, bony 

tenderness in 19 (90.47%) cases of B-ALL and 4 

(80%) cases of T-ALL. Lymphadenopathy in 

13(61.90%) cases of B-ALL and 2 (40%) cases of 

T-ALL was found. In AML patients, Pallor 

41(93.18%), was the most frequently observed 

clinical sign followed by bony tenderness in 37 

(84.09%) cases. In AML, Lymphadenopathy and 

organomegaly both were found to be equal in 18 

(40.90%) cases each respectively. 

Lowest mean Hb (6.59±1.69 gm/dl) was observed 

with B-ALL and highest Hb (8.1±2.78 gm/dl) 
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levels were observed in T-ALL cases. The highest 

and lowest mean TLC observed was 

51980.95±73028.67 and 62000±22527.76 

respectively. Platelet counts ranged from 20000 – 

130000 in B-ALL and 20000-40000 in T-ALL. 

Blasts percentage on PBF ranged from 20%-95% 

and 50%-85% in B-ALL and T-ALL, respectively. 

The mean Hb levels observed in AML patients 

were 7.40±1.94, mean TLC 43797.67±53588.01, 

platelet count 64512.19±47681.29 and blast 

percentage on PBF ranged from 30%-90%. 

According to FAB classification, in ALL patients, 

L1 15 (57.69%) cases were more common than L2 

11 (42.30%). In AML, M2 was more common i.e. 

36(81.81%) cases followed by M4/M5 4 (9.09%) 

and M0, M1, M3 each constitutes 1 (2.27%) cases 

and 2 (4.54%).No case of ALL L3, AML M6 and 

M7 was detected. Acute leukemia cases was 

observed in B-ALL21 (80.76%) and AML M2 

36(81.81%) while T-ALL (5 patients), AML M0 (1 

patient), M1 (1 patient), M3 (2 patients) and M4 (1 

patient) observed. CD45 Antigen was found in dim 

expression in 20(95.23%) cases and heterogenous 

expression in 1(4.76%) cases of acute leukemia. In 

B-ALL, the most common CD markers expressed 

were CD34, CD19 and CD79a in 20 (95.23%), 19 

(90.47%) and 19 (90.47%) cases, HLA-DR in 19 

(90.47%) cases, Tdt and CD10 in 15 (71.42%) and 

16 (76.19%), CD20 in 8 (38.09%) cases. Others 

markers positive included CD10, CD 19, CD5, 

CD3, HLA-DR and CD 79a were significant 

statistically (p <0.05). 

Frequency of antigen expression in AML cases 

showed a Dim CD45 expression in all the AML 

cases (100%).CD13 was the most common antigen 

expressed i.e. in 37(84.09%) cases followed by 

CD34 in 35 (79.542%) cases, CD33 in 34 (77.27%) 

cases, CD117 in 33 (75%) cases, HLA-DR in 32 

(72.72%) cases. CD34 and CD64 (p <0.05). Out of 

44 AML cases, 8 (18.18%) observed to be died, 32 

patients went into complete remission and 4 

patients relapsed during study group. Similarly, in 

B-ALL, out of total 21 patients, 5 (23.89%), 13 

(61.90%) entered into complete remission and 3 

(14.28%) relapsed. Further, in T-ALL, out of 5 

cases, 1 each died and relapsed & three patients 

went into complete remission. In the present study, 

maximum number of patients found to be aberrant 

in CD4+ and CD7+ in AML group followed by 2 

cases in CD 10+ and 3 cases in CD 19+. A total of 

17 patients found to be aberrant in AML group. 

Similarly, a total of 10 patients found to be aberrant 

in ALL group (5 in B-ALL and 5 in T-ALL). 

23 out of 70 patients showed aberrant CD markers. 

In AML group, a total of 17 cases, in B-ALL 5 

cases and in T-ALL 1 case expressed aberrant CD 

markers. In AML group, 8 patients died out of 

which 5 showed expression of aberrant CD 

markers, 32 entered into complete remission out of 

which 10 were with aberrant CD markers and 4 

patients relapsed out of which 2 were found to be 

with aberrant CD markers. Similarly in B-ALL 

group, a total of 5 patients were observed with 

aberrant CD markers out of 21 patients. Five 

patients died out of which 2 were aberrant, 13 went 

into complete remission out of which 2 were 

aberrant and 3 relapsed out of 1 patient was 

expressing aberrant CD markers. Also in T-ALL 

group, a total of 1 patient was observed with 

aberrant CD markers out of 5 patients. One patient 

died, 3 entered into complete remission out of 

which 1 was aberrant and 1 patient went into 

relapse.CD markers expression in acute leukemia 

showed that out of total 44 AML, 17 cases showed 

aberrant expression CD markers and 27 showed 

conventional immunophenotypes markers. In B-

ALL, out of 21 cases, 5 were aberrant cases and 16 

were with conventional markers. In T-ALL, four 

cases had expressed conventional 
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immunophenotypes and 1 case had aberrant CD 

markers expression. 

Final outcome of follow up of AML cases showed 

that a total of 31 patients went into remission 

(Group I) and 13 as non-remission (Group 2). Out 

of 31 remission cases, 8 were found to express 

aberrant CD markers in group I and in group 2, out 

of 13 cases, 9 had aberrant CD markers. On 

statistical analysis, the results showed significant 

association between group 1 and 2 (p <0.05). Final 

outcome of follow up of ALL demonstrates that a 

total of 16 patients went into remission (Group I) 

and 10 as non-remission (Group 2). Out of 16 

remission cases, 5 were found to express aberrant 

CD markers in group I and in group 2, out of 10 

cases, 5 had aberrant CD markers. On statistical 

analysis, the results depicts no significant 

association between group 1 and 2 (p >0.05) (Table 

1-5). 

DISCUSSION 

In our study, out of total 70 cases of Acute 

leukemia, AML comprised of 44 (62.85%) and 

ALL 26 (37.14%) patients. Scherrer et al
7
 and 

Salem et al8 found that AML cases constituted 

78.2% and 68.9%, whereas ALL cases constituted 

19% and 31% of the total cases respectively. 

Further ALL cases were divided into B-ALL and 

T-ALL cases. In ALL cases, B-ALL 21(80.76%) 

cases contributed more than T-ALL 5(19.23%) 

cases which was consistent with studies conducted 

by Gujral et al
9
 and Augilera et al

10 
who found that 

the no. of ALL cases was in majority i.e. 58% and 

81% respectively in comparison to AML cases, 

which constituted 38% and 19% respectively. 

Maximum number of patients i.e. 15 (34.09%) 

were in third to fourth decade in the present study. 

In ALL, the youngest patient was 11 years old and 

oldest patient was 77 years old. It was observed 

that the maximum numbers of ALL cases (9 

patients) were in the 11-20 years and 41-50 years 

age group (7 patients). On further classification, the 

maximum number of patients in B-ALL i.e. 9 

(42.85%) cases were in age group of 11-20 years 

and in T-ALL i.e. 7( 33.33%) were above 40 years 

of age. In ALL, most of the patients were of age 

group 11-20 years and females 16(22.85%) cases 

predominated over males 10 (14.28%) in ALL 

patients. In AML, the majority of patients were of 

age group 31-40 years i.e. 15(34.09%) and number 

of females 30(42.35%) exceeded males 14(20%). 

In the studies conducted by Venkateswaran et al,3 

Gujral et al,
9 

included all age groups and maximum 

patients were males which constituted 58%, 71%, 

62.1% and 81.7% respectively. 

Clinical symptoms 

Fever in 11 (52.38%) cases and generalised 

weakness in 6 (28.57%) cases were the most 

common symptoms found in B-ALL/T-ALL cases 

whereas fever and generalised weakness both were 

seen in 2(40%) and 3 (60%) cases of T-ALL, 

respectively. Bhattacharya et al
11

 and Naeem et al
12

 

also reported fever as the commonest presenting 

feature followed by bleeding manifestations.  

Clinical Examination 

Pallor was found in 21 (100%) cases in B-ALL and 

5 (100%) in T-ALL was the most frequently 

observed clinical sign followed by organomegaly 

which was observed in 17 (80.95%) cases of B-

ALL cases and 3 (60%) cases of T-ALL. Bony 

tenderness in 19 (90.47%) cases of B-ALL and 4 

(80%) cases of T-ALL. Lymphadenopathy in 

13(61.90%) cases of B-ALL and 2 (40%) cases of 

T-ALL was found. In a similar study Bhattacharya 

et al
11

 reported pallor (96.7%) as the commonest 

finding followed by organomegaly (53.3%) and 

lymphadenopathy (53.3%) with CNS involvement 

in (1.7%) of cases which was consistent with our 

study. In a study by Naeem
12

 lymphadenopathy 

was found in 63% of patients of B-ALL, 
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hepatomegaly in 25(50%) and splenomegaly in 

18(36%) of the patients at the time of presentation. 

Pallor 41 (93.18%), was the most frequently 

observed clinical sign followed by bony tenderness 

in 37 (84.09%) cases of AML. Lymphadenopathy 

and organomegaly both were found to be equal in 

18 (40.90%) cases respectively. Ghosh et al
13

 

observed that pallor and weakness was found in 

82%, lymphadenopathy in 36.2%, organomegaly in 

26.2% of cases of AML which is consistent with 

our study. Moreover, hepatosplenomegaly was seen 

in 68 cases (26.2%) and bleeding as present in 57 

cases (21.9%) 

Majority of acute leukemia cases revealed anemia, 

thrombocytopenia, leucocytosis in peripheral 

blood. A high blast percentage was seen in PBF. 

All of these results were concordant with 

Venketaswaran et al
3
, Mukda et al

14
, Bhattacharya 

et al11, Silicean et al15, Jha et al16 and Ghosh et al.13 

Only cases with blasts more than 20% were 

subjected to immunophenotyping. 

Correlation of important clinical parameters 

with other studies 

 

Studies 

on ALL 

Me

an 

Hb 

Mean 

TLCx10

9
/L 
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0
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/L 
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ts 

% 

(on 
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) 

Mukda et 

al
14 
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Bhattacha

rya et al11 

6.4 16.5 26 73.3 

Jha et al16 7.48 121.44 95.06 - 

Present 

study
 

6.9 64 67.2 75.4 

Studies 

on AML 

    

Selicean 7 20 21 57 

et al15 

Ghosh et 

al
13 

6.8 53.8 63.3 57.6 

Present 

study 

7.23 39 65 66 

 

Cytomorphologically, the acute leukemia were 

classified according to FAB classification. In ALL, 

it was observed that ALL L1 15 (57.69%) cases 

were more common than ALL L2 11 (42.30%). No 

case of L3 was diagnosed. AML cases were 

classified as AML M0 1(2.27%), AML M1 

1(2.27%), AML M2 36(81.81%), AML M3 

2(4.54%), AML M4/M5 4 (9.09%). AML M6 and 

AML M7 subtypes were not diagnosed may be due 

to small sample size. It was observed that a 

majority of patients were diagnosed with AML M2 

and ALL L1 followed by ALL L2 and AML 

M4/M5 whereas AML M0, AML M1 contributed 

for 2.27% each, and AML M3 was 4.54%. Data has 

been compared with other studies. 

Comparison of cases of AML and ALL on 

cytomorphology with other studies 
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Immunophenotyping by flowcytometry in Acute 

leukemia 

During Flow cytometric analysis of acute leukemia 

cases, CD45 was used for gating of blasts. A dim 

CD45 expression was seen in majority of the (96%) 

cases which was also mentioned by other studies 

and thus explaining that during gaiting strategy 

using CD45 expression is the most specific marker 

for the identification of leukemic cell populations 

in peripheral blood or marrow specimen. There 

were two (4.76%) cases of B-ALL which expressed 

CD45 heterogenously. 

Acute Lymphoblastic Leukemia 

The separation of ALL into B-ALL and T-ALL is 

clinically important, with both therapeutic and 

prognostic implications.3 Based on FCA, out of 26 

cases, 80.76% and 19.23% cases of ALL were 

diagnosed as B-ALL and T-ALL respectively. In 

B-ALL, the most common CD markers expressed 

were CD34, CD45 in 20 (95.23%) cases, followed 

by CD19, CD79a and HLA-DR in 19 (90.47%) 

cases each, CD10 in 16 (76.19%), Tdt in 15(71.42). 

CD 19, CD10, CD3, CD5, CD79a and HLA-DR 

were statistically significant (p<0.05) and helped in 

establishment of lymphoid lineage of B-cell type. 

Other studies were well correlated with our results 

which reported CD19 as most sensitive marker 

along with CD10, CD79a, CD20 and Tdt in B 

lymphoid lineage assignment.
11

On the other hand 

Mukda et al
14

 mentioned both CD19 and CD79a as 

the most often expressed B-ALL antigens. Ten 

(76.9%) cases of B-ALL cases expressed CD10 

which is an antigen of longstanding and well 

known prognostic value.
19

In our study 3(23.1%) 

cases of B-ALL were negative for CD10 which is 

associated with a poor prognosis according to 

literature.
20

 

In T-ALL 4 cases (80%) expressed CD45 and CD5. 

Others markers positive included CD34, CD7, 

CD3,CD33,CD4 and Tdt. CD5 and CD45 were 

expressed in T-ALL cases i.e. 4(80%), CD34 in 

3(60%) of cases, CD3 and CD7 in 2(40%) cases 

each and Tdt, CD4 and CD33 in 1(20%) of cases. 

CD5, CD10, CD19, CD3 and HLA-DR were 

statistically significant (p<0.05). In similar studies, 

cyCD3 was reported as the most frequent expressed 

antigen along with CD3 and CD7.
11

 Augilera et al
10

 

concluded that cyCD3 was the best marker for T-

ALL cases. Whereas Tiensiwankul et al
21

 observed 

CD5 expression by all the cases of T-ALL along 

with CD7. Three (60%) cases of T-ALL expressed 

CD7, which according to literature appears to be 

the pan T-cell Ag and was detected in T-ALL with 

frequencies >95% to 100%.22 CD7 positive ALL 

must not be assigned T cell lineage because a large 

number of B-ALL and myeloid lineage has been 

associated with the expression of CD7 on the cell 

surface. Thus a diagnosis of T-ALL should be 

made when other T-cell markers (CD2, cyCD3 and 

CD5) are also present.  

Acute Myeloid Leukemia 

Forty four cases of AML were diagnosed and 

categorised further. CD13, CD34, and CD33 were 

the most common myeloid marker expressed in 

37(84.09%), 35(79.54%) and 34(77.27%) 

respectively, followed by CD117 in 33(75%) and 

HLA-DR in 32 (72.72%) of cases. The results were 

statistically significant and consistent with the 

previous studies.
23 

On immunophenotyping our 

study revealed a predominance of AML M2 i.e. 36 

(81.81%) cases. AML M4/M5 in 3 (6.8%) cases, 

followed by AML M3 in 2(4.54%) and, AML M1 

and AML M0 contributed only 1(2.27%) case each. 

The results were in accordance with study by Chen 

et al.24 CD45 was seen in 24(100%) of cases 

followed by CD34 and CD13 in 22 (91.7%) of 

cases each, HLA-DR and MPO in 19 (79.2%) of 

cases, CD33 and CD117 in 17 (70.8%) of AML-

M2. Silicean et al
15

 showed CD34 expression in 

highest frequency, followed by CD 117, CD33, CD 
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13, HLA-DR and MPO. Study done by Mukda et 

al
14 

reported CD117 and HLA-DR as the most 

frequently expressed antigen in AML cases. 

Four (12.5%) out of 32 AML cases were diagnosed 

as AML M4/M5 on immunophenotyping which 

was consistent with the literature where proportion 

of AML-M4/M5 was reported 16-25%.
25 

CD13, 

CD33, CD117, CD64 and MPO were expressed in 

all the 4 cases of AML M4/M5 and was 

comparable with Venketsvaran et al.
3
 AML 

M3 is an unusual and distinctive disease clinically, 

morphologically, immuno-phenotypically and 

genotypically. Only two case (4.54%) of AML M3 

was diagnosed. Since our institution had no facility, 

the patient was advised cytogenetic analysis from 

other laboratory and was found positive for 

t(15;17). Selicean et al
15

 immunophenotyped 53 

cases of AML in which AML M1 were only 9.4% 

but still high as compared to our study . 

Aberrant expression of CD markers: 

In the present study, out of 44 AML cases, 8 

(18.18%) cases died, 32 patients went into 

complete remission and 4 patients relapsed during 

study period. Similarly, in B-ALL, out of total 21 

patients, 5 (23.89%) died, 13 (61.90%) entered into 

complete remission and 3 (14.28%) relapsed. 

Further, in T-ALL, out of 5 cases, 1 each died and 

relapsed & three patients went into complete 

remission. In our study, a total of 10 patients were 

found to express aberrant markers in ALL group (5 

in B-ALL and 5 in T-ALL). The most common 

aberrant CD marker in B-ALL cases was CD13 in 

4(19.04%) cases, followed by CD4, in 1(4.76%) 

cases. In a study conducted by Asim
26

 et al 

regarding the aberrant antigens expression in B- 

cell ALL, it was shown that CD33 and CD13 were 

the most common markers expressed in 47% and 

37% respectively. CD7 was the only positive T-cell 

marker that was observed in only one case 3% and 

none of the other T-cell antigens were positive in 

B-cell ALL in the current study.  

In T-ALL the most common aberrant CD marker 

was CD33, expressed in 1(20%) case. This result 

was in concordance with the study conducted by 

Asim26 et al, who found that out of 12 T-ALL cases 

with aberrant marker expression, CD13 was seen in 

5 cases (42%), followed by CD117 in 3 cases 

(25%) and CD33 in 2 cases (17%). Only one case 

(8%) expressed CD79a, a B-cell marker. Moreover, 

one case (8%) showed the double expression of 

CD33 and CD13.  

In AML cases, most common aberrant marker was 

CD4 6(13.3%) and CD7 6(13.63%), followed by 

CD19 3(6.81%) and CD10 2(4.54%). These 

findings were in accordance with Asim26 et al, who 

found that CD7 was expressed in 19(43%) cases, 

out of total 44 cases of AML. Second most 

common marker was CD19 in 13(30%) cases, 

followed by Tdt in 3(7%) and both CD2 and CD4 

in 2(4.5%) cases each. Moreover paired aberrant 

expression in AML, was seen in CD7 and CD19 

expression in 3 cases (7%), CD7 and Tdtin one 

case (2%) and CD19 and cytoplasmic CD79b in 

one case (2%). According to the French American 

British (FAB) classification of AML (1976), CD19 

aberrant expression was most commonly seen in 

M2 (12/44) cases, followed by M0 and M1 (2 cases 

each) and one case of M5 and of M6. CD19 

expression was absent in M3 and M7 cases. CD7 

expression was seen in 9/44 cases of M1, 4/44 

cases of M2, 3/44 cases of M0, 2/44 cases of M4 

and 1/44 case of M5. No aberrant expression was 

seen in M3, M6 and M7 cases. Only 2 cases of 

FAB M0 expressed TdT. In our study it was seen in 

AML, that CD7 was expressed in 6/44 cases 

(13.63%) with M2 NOS, CD4+ in 4 (9.09%) with 

M2NOS, 1 (2.27%) with M3 and 1 (2.27%) with 

M4. Further, CD 19+ found in 3 (6.81%) with 

M2NOS, CD10+ in 2 (4.54%) with M2NOS. 
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 Khurram et al
27

 found that the 

proportional frequency of aberrant cases in AML 

cases was 55.55%. Three single antigens (CD7, 

CD19 and CD4) and three antigens (CD7 and 

CD19) and (CD2 and CD7) in pairs were aberrantly 

expressed in 15 cases of AML. CD7 showed 

maximum aberrancy in 10(37.03%) cases, which 

were in the age group of 11 to 20 yrs. Second most 

common aberrancy was of CD19 which was seen in 

2(7.40%) cases, in the age group of 1 to 20 yrs, 

followed by CD4, showed aberrancy in 1(3.70%) 

case, in 1 to 10 yrs of age group. Moreover two 

antigens, CD7 and CD19 showed aberrancy in 

1(3.70%) in the age group of 1 to 10 yrs. Similarly 

CD7 and CD2 showed aberrancy in 1(3.70%) in the 

age group of 11 to 20 yrs.  

Final outcome of follow up of AML cases showed 

that a total of 31 patients went into remission 

(Group I) and 13 as non-remission (Group 2). Out 

of 31 remission cases, 8 were found with aberrant 

CD markers in group I and in group 2, out of 13 

cases, 9 had aberrant CD markers. On statistical 

analysis, the results showed statistically significant 

difference between those who achieved remission 

and those who failed to enter into remission with 

regards to aberrant markers expression (p <0.01). 

Final outcome of follow up of ALL demonstrates 

that a total of 16 patients went into remission 

(Group I) and 10 as non-remission (Group 2). Out 

of 16 remission cases, 5 were found to be positive 

for aberrant CD markers in group I and in group 2, 

out of 10 cases, 5 had aberrant CD markers. On 

statistical analysis, the results depicted no 

statistically significant association between group 1 

and 2 (p >0.05). 

Asim
26

 et al evaluated 117 cases of ALL during the 

follow up period, there were 94 patients who 

achieved complete hematologic remission of which 

20% had aberrant markers, while 70% of those who 

were labelled as non-remission status, had aberrant 

immunophenotypes. Furthermore, the rate of 

remission and relapse in aberrant ALL was 0.202 

and 0.695 respectively with a risk ratio of 0.290. So 

by comparing the ALL group who achieved 

remission with that who failed to enter a complete 

remission with regards to aberrant markers 

expression, there was a statistically significant 

difference between the two groups with a p value 

<0.0001. Based on these results, as shown by our 

study and most recent studies, aberrant myeloid 

markers expression in ALL may adversely affect 

achievement of complete remission and can be 

useful for prognostic evaluation in ALL.  

CONCLUSION 

We concluded that aberrant expression of CD 

markers is seen in several cases of acute leukemia. 

The most common aberrant CD marker in B-ALL 

cases were CD4 and CD7. Whereas in B-ALL 

cases it was CD13 and CD33 in T-ALL. After 

following up the cases it was demonstrated that 

there is an association between aberrant expression 

of CD markers in Acute leukemia cases and failure 

to achieve remission. The difference between the 

remission group and non remission groups 

regarding the aberrant expression of CD markers 

was statistically significant in AML cases whereas 

it was statistically insignificant in ALL cases. The 

incidence of aberrant antigens expression in acute 

leukemia was comparable with the other published 

international data and it may represent a poor 

prognostic indicator among this group of patients. 

These findings may help to assign patients with 

high risk group and low remission rate. Further 

studies are recommended to confirm the correlation 

of aberrant phenotypes in diagnosis, prognosis and 

therapeutic response of acute leukemia. 
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Table 1: Frequency of antigen expression in ALL cases on FCA  

Antigen B-ALL 

(n=21) 

T-ALL 

(n=5) 

ALL (n=26) p value 

No. of cases 

(%) 

No. of 

cases (%) 

No. of cases 

(%) 

CD45+ Dim 20 (95.23%) 4 (80%) 24 (92.30%) χ2 = 1.32, p=0.516 

- 
 

Heterogenous 1 (4.76%) 1 (20%) 2 (7.69%) 

CD 34+  20 (95.23%) 3 (60%) 23 (88.46%) χ2 = 4.91, p=0.08 

CD 10
+  16 (76.19%) 0 (0%) 16 (61.53%) χ2 = 9.90, p=0.007 

CD 19+  19 (90.47%) 0 (0%) 19 (73.07%) χ2 = 16.80, p=0.0002 

CD 20
+  8 (38.09%) 0 (0%) 8 (30.76%) χ2 = 2.75, p=0.252 

CD 8
+  0 (0%) 0 (0%) 0 (0%) - 

CD4
+
  1 (4.76%) 1 (20%) 2 (7.69%) χ2 = 1.32, p=0.516 

CD 5
+  0 (0%) 4 (80%) 4 (15.38%) χ2 = 19.85, p=0.000 

CD 3
+  0 (0%) 2 (40%) 2 (7.69%) χ2 = 9.10, p=0.01 

CD 7+  3 (14.28%) 2 (40%) 5 (19.23%) χ2 = 1.71, p=0.423 

CD 64
+  1 (4.76%) 0 (0%) 1 (3.84%) χ2 = 0.247, p=0.883 

CD 117+  1 (4.76%) 0 (0%) 1 (3.84%) χ2 = 0.247, p=0.883 

CD 13
+  5 (23.80%) 0 (0%) 5 (19.23%) χ2 = 1.47, p=0.478 

CD 33
+  1 (4.76%) 1 (20%) 2 (7.69%) χ2 = 1.32, p=0.516 

HLA-DR  19 (90.47%) 0 (0%) 19 (73.07%) χ2 = 16.80, p=0.0002 

MPO  0 (0%) 0 (0%) 0 (0%) - 

CD 79a
+
  19 (90.47%) 0 (0%) 19 (73.07%) χ2 = 16.80, p=0.0002 

CyCD3  0 (0%) 0 (0%) 0 (0%) - 

Tdt  15 (71.42%) 1 (20%) 16 (61.53%) χ2 = 4.51, p=0.104 
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Table 2: Frequency of antigen expression in AML cases on FCA. 

 AML (n=44) 

Antigen M0 

(n=1) 

 

M1 

(n=1) 

 

M2 

(n=36) 

 

M3 

(n=2) 

 

M4 

(n=4) 

 

Total 

(n=44) 

No. (%) 

p value 

CD45 

Dim 

1(100%) 1(100%) 36(100%) 2(100%) 4(100%) 44(100%) - 

CD 34
+ 0(0%) 1(100%) 32(88.88%) 0(0%) 2(50%) 35(79.54%) χ2 = 16.00, 

p=0.003 

CD 10
+ 0(0%) 0(0%) 4(11.11%) 0(0%) 0(0%) 4(9.09%) - 

CD 19
+ 0(0%) 0(0%) 4(11.11%) 0(0%) 0(0%) 4(9.09%) - 

CD 20
+ 0(0%) 0(0%) 1(2.77%) 0(0%) 0(0%) 1(2.27%) - 

CD 8
+ 0(0%) 0(0%) 0(0%) 0(0%) 0(0%) 0(0%) - 

CD4+ 0(0%) 0(0%) 3(8.33%) 1(50%) 2(50%) 6(13.63%) χ2 = 7.91, 

p=0.094 

CD 5
+ 0(0%) 0(0%) 0(0%) 0(0%) 0(0%) 0(0%) - 

CD 3+ 0(0%) 0(0%) 0(0%) 0(0%) 0(0%) 0(0%) - 

CD 7+ 0(0%) 0(0%) 6(16.66%) 0(0%) 0(0%) 6(13.63%) - 

CD 64
+ 0(0%) 0(0%) 3(8.33%) 2(100%) 4(100%) 9(20.45%) χ2 = 27.09, 

p=0.000 

CD 

117
+ 

1(100%) 0(0%) 27(75%) 1(50%) 4(100%) 33(75%) χ2 = 5.33, 

p=0.254 

CD 13+ 1(100%) 1(100%) 29(80.55%) 2(100%) 4(100%) 37(84.09%) χ2 = 1.84, 

p=0.763 

CD 33+ 1(100%) 1(100%) 26(72.22%) 2(100%) 4(100%) 34(77.27%) χ2 = 2.87, 

p=0.578 

HLA-

DR 

1(100%) 0(0%) 28(77.77%) 0(0%) 3(750%) 32(72.72%) χ2 = 8.84, 

p=0.065 

MPO 0(0%) 0(0%) 9(25%) 0(0%) 0(0%) 9(20.45%) - 

CD 

79a
+
 

0(0%) 0(0%) 1(2.77%) 0(0%) 0(0%) 1(2.27%) - 

CyCD3 0(0%) 0(0%) 1(2.77%) 0(0%) 0(0%) 1(2.27%) - 

Tdt 0(0%) 0(0%) 3(8.33%) 0(0%) 0(0%) 3(6.81%) - 
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Table 3 

Correlation of aberrant CD markers with final outcome in AML and ALL cases 

Outcome Number of patients with aberrant CD 

markers (n=27) 

Percentage 

AML 

Died (n=8) 

Remission (n=32) 

Relapse (n=4) 

 

5 

10 

2 

 

29.41 

58.82 

11.76 

Total 17 100% 

B-ALL 

Died (n=5) 

Remission (n=13) 

Relapse (n=3) 

 

2 

2 

1 

 

40 

40 

20 

Total 5 100% 

T-ALL 

Died (n=1) 

Remission (n=3) 

Relapse (n=1) 

 

0 

1 

0 

 

0 

20 

0 

Total 1 20% 

 

Table 4 

Outcome of follow up of AML cases 

AML Conventional Aberrant Rate Risk ratio Chi-square P value 

Group 1 

(remission) 

n=31 

23 8 0.258 0.372 7.28 0.006 

(p <0.01) 

significant 

Group 2 

(non-

remission) 

n=13 

4 9 0.692    

Total 27 17     
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Table 5 

Outcome of follow up of ALL cases 

ALL Conventional Aberrant Rate Risk ratio Chi-square P value 

Group 1 

(remission) 

n=16 

11 5 0.312 0.625 0.914 0.339 

Group 2 

(non-

remission) 

n=10 

5 5 0.500    

Total 16 10     

 


