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ABSTRACT

Background: Flow cytometric immunophenotyping (FCI) is an indispensable tool for quantitative and qualitative
evaluation of antigen expression of hematopoietic cells. From a diagnostic and therapeutic point of view, distinction
between acute myeloid leukemia (AML) and acute lymphoblastic leukemia (ALL) and for diagnosis and definition
of particular AML subtypes. Aberrant antigen expression (i.e. expression of an antigen which is inappropriate for a
lineage) is rarely seen in normal bone marrow cells and their incidence is varied between various studies.

Objectives : To explore the existence of the aberrant lymphoid antigens (CD7) and (CD19) in adult acute myeloid
leukemia patients and their distribution among French-American-British (FAB) classification subtypes and
correlate them with hematological parameters including red cell count (RBC) , hemoglobin, white cell count
(WBC) , platelets count, blast cell percent and hematological response to the induction chemotherapy.

Patients and Methods: EDTA anticoagulated peripheral blood (PB) sample of 2.5 ml and /or bone marrow (BM)
aspirate samples of 0.5 ml from 25 cases of de novo AML including 14 male and 11 female with mean of age of
37.56+18.07 were included from June to November 2012.Hematological parameters including RBC, hemoglobin,
WABC, platelets count, blast cell percent were obtained from the case file of the patients where they were done by
automated device (Cell-DYN, RUBY list) and diagnosed by cytomorphology by Leishman stain and cytochemistry
by Sudan Black B and PAS stain and AML cases were classified according to the FAB criteria. Aberrant lymphoid
antigens, (CD7) and (CD19) expression was explored by CyFlow®© multiparametric flow cytometry at diagnosis.
The patients were evaluated after three weeks of one cycle of chemotherapy for complete remission.

Results: CD7, CD19 and co-expression of CD7 and CD 19 were expressed in 40%, 16% and 12% of AML patients
respectively. Statistically significant associations were found between aberrant CD7 expressions and age, low
WBC, and early FAB AML (M1, M2) subtypes. Complete remission was achieved in 19 out of 25 patients (76%)
with standard chemotherapy whereas six patients did not achieved complete remission; three of them had aberrant
CD7 expression (two of them died during induction therapy) and the other one had poor response to induction
therapy.CD7 was detected in 7 patients; 6 of them were male. There is no statistically significant association
between aberrant CD7 expression and hepatosplenomegaly and treatment response to one cycle of chemotherapy (P
value > 0.05).Also there is no relation between CD7 expression and percent of blast cells.

Conclusions:

1. The incidence of aberrant expression of CD7, CD19 and both CD7, and CD19 were 40%, 16%, and12%
respectively.

CD7 was detected mainly in males whereas CD19 was distributed among males and females.

3. Total WBC count and malignant cell percent were lower in patients harboring aberrant expression compare to
those without aberrant expression.

CD7 was mainly detected in early FAB classification (M1 and M2).

Six out of twenty five AML patients had no response to standard therapeutic regimen; three of them were
harboring CD7 and no one had CD19 alone, thus we may propose that CD7 was associated with poor response to
induction therapy.
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Introduction

Acute myeloid leukemia (AML) represents a
group of hematopoietic neoplasms derived from the
bone marrow precursors of myeloid lineage. The
neoplastic process is the result of clonal proliferation
of an aberrant, committed stem cell at the level of
CFU-S or later stages of differentiation leading to
the accumulation of immature forms without, or
with limited, maturation 1,
Flowcytometric immunophenotyping (FCI) had
become an indispensable tool for quantitative and
qualitative evaluation of antigen expression of
hematopoietic cells. From a diagnostic and
therapeutic point of view, distinction between AML
and acute lymphoblastic leukemia (ALL) is
extremely important and Flow Cytometry (FCM) is
very instrumental in this matter 241,
Neoplastic cells frequently show nonrandom
expression of antigens in a manner that deviates
from the tightly regulated patterns of antigen
expression seen in normal maturation. This is the

basic principle that allows for the detection of

hematopoietic neoplasia by immunophenotyping ©1.

Abnormal antigenic expression in acute leukemia

can be grouped into four basic categories 2 °:

» Abnormally increased or decreased levels of
expression (intensities) of antigens normally
expressed by cell type or lineage at a particular
stage of maturation, including the complete loss of
normal antigens in some instances.

» Asynchronous antigen expression (deviations of
the normal differentiation and maturation
pathway; i.e., expression of antigens normally
expressed by the cell type or lineage but at an
inappropriate time during maturation).

+ Abnormally homogeneous expression of one or
more antigens by a population that normally
exhibits more heterogeneous expression.

+ Gain of antigens not normally expressed by cell
type or lineage (include expression on myeloid
blasts of markers usually not present on cells of
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that particular lineage, e.g. lymphoid markers,

such as CD7, CD19 and CD56).
Occurrence of these aberrant phenotype has been
reported in both ALL and AML with varying
frequencies. In  AML, aberrant lymphocyte
phenotype in AML (Ly+ AML) has been reported in
up to 48% cases. The most frequent lymphoid
antigens in AML that have been reported include,
CD7 (T-cell marker) and CD19 (B-cell marker) [,
Immunophenotypic aberrancies also have been
explored to predict treatment outcome in AML as
they are useful for MRD detection and quantification

with the aim of providing prognostic information
3]

Materials and Methods

2.1 Patients:

This cohort study was conducted on twenty five
adult AML patients, including 14 male and 11
female, their mean age was 37.56 £ 18.07(mean *
SD) and 14 of them were male and 11 were female
from June to November 2012.

Those patients were admitted to the Hematology
Department of Baghdad Teaching Hospital. The
Patients 'peripheral blood (PB) and bone marrow
aspiration (BMA) samples and their staining's were
analyzed in the teaching laboratories of the Medical
City in Baghdad. Flowcytometry was done at Al-
Rawabi Private Laboratory in Baghdad.

For each patient a questionnaire form was
done, hematological parameters including
hemoglobin (HB) , packed cell volume (PCV) ,
WBC count, and blast cells per cent and platelet
count were obtained from the case file of the patients
where they were done by automated device (Cell-
DYN, RUBY list).

2.2 Inclusion Criteria

Criteria for the inclusion of the patients:

1. The patients were randomly collected in relation
to sex

2. All AML patients were above 15 years old.

3. All AML patients were newly diagnosed, de novo
and they were not receiving any chemotherapy
before the time of collecting blood samples and
secondary AML cases were excluded from the
study.

4. Patients with AML were classified according to
the FAB classification criteria (from MO to M7) are
usually diagnosed by cytomorphology [ &l
However, cases of AML FAB MO and M7
categories were diagnosed by Flowcytometry in the
Central Medical Laboratories in Sulymania City.

2.3 Therapy and Follow-up

All patients were evaluated for complete remission
achievement three weeks after one cycle of
chemotherapy. Complete remission (CR) was
defined by Cheson et al (< 5% bone marrow blast
cells of normal cellularity and restoration of normal
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peripheral blood values of at least 1500/puL
neutrophils and 100,000/uL platelets) 1.

For remission induction , all patients received
therapeutic regimens routinely used for AML (i.e.
the standard protocol of ‘3+7° of Doxorubicin 30
mg/m? on days 1-3 or daunorubicin 60 mg/m? +
Cytosine Arabinoside 100 mg/m? on days 1-7) .
AML-M3 patients received different regimen
(ATRA 45 mg/m? daily until complete remission
plus Doxorubicin 30 mg/m2 for 4 doses) 1%,

For all patients with AML, PB and BM aspirate
samples were repeated 2 weeks after completion of
chemotherapy to assess response or CR, for AML
M3 patients bone marrow repeated only after
recovery of hematological parameters (4,

Two patients experience early death during early
therapy induction.

2.4 Laboratory Tests

2.4.1 Blood sampling

A total venous blood sample of 2.5 ml and /or bone
marrow aspirate sample of 0.5 ml were obtained
from each patient included in this study by
venipuncture from antecubital fossa or bone marrow
aspirate from posterior superior iliac crest under
aseptic technique respectively, and the samples were
collected in EDTA tubes.

Blood sample from suspected patient was examined
for complete blood indices in the teaching laboratory
department of the Medical City, a blood film was
made by taking a drop of blood sample spreads it on
a clean dry slide, and staining it by Leishmen, Sudan
black B and PAS stain; the slides were examined by
a specialist in the teaching laboratory department of
Medical City.

Accordingly sample of peripheral blood or bone
marrow aspirate were obtained from AML
confirmed cases (by FAB cytomorphology or
Flowcytometry) for flowcytometry study to
investigate the expression of aberrant surface marker
antigens CD7, CD19 (both or one of them).

Three weeks after the patients had received
induction chemotherapy PB samples was withdrawn
from the patients to assess the patients' response to
therapy by cytomorphology and complete blood
count, for AML M3 patients bone marrow repeated
only after recovery of hematological parameters [*4,
2.4.2 Staining:

2.5 Flowcytometry Immunophenotyping

In this study immunophenotyping for aberrant
lymphoid antigens CD7, CD19 were investigated in
those AML patients by using four —color Cyflow®
Cube 6 flow cytometry device (PartecCyflow®,
Germany) in AL Rawabi private laboratory.

2.5.1 Reagents and Assay Procedure

Cy Lyse® stands for an erythrocyte lysing reagent
kit with a complete preservation of the surface
proteins and particularly no loss of cells.

2.5.2 Determination of the Aberrant Phenotype
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Identification of blast cells was performed using
forward scatter (FSC) versus side scatter (SSC)
parameters. Antigen expression was considered to be
positive when the percentage of positive blast cells
was equal or greater than 20%. Similarly, aberrant
phenotypes were defined when at least 20% of the
blast cells expressed that particular phenotype 02,
(Figures1-3)

2.6 Statistical Analysis

Statistical analysis was carried out using SPSS
version 18. Categorical variables were presented as
frequencies and percentages. Continuous variables
were presented as means with their 95% confidence
interval (CI).

Independent (t-test) was wused to find mean
differences between two variables. One way analysis
of variance (ANOVA) was used to find the mean
differences among more than two variables.
Pearson’s chi square (X2) test was used to find the
association between dependent and independent
variables. A p-value of < 0.05 was considered as
statistically significant.

Results

This study included 25 adult patients with de Novo
acute myeloid leukemia diagnosed
cytomorphologically by Leishmen stain and
cytochemichally by Sudan black B and PAS stain on
peripheral blood (PB) and bone marrow (BM)
aspirate smears.

Immunophenotyping was done by Flowcytometry to
detect the aberrant expression of CD7 and CD19 in
adult acute myeloid leukaemia patients.

3.1. Clinical parameters
3.1.1 Age Groups

The mean age of all patients included in
this study was 37+ 18.07* SD, with a median of 33
years old and a range of 15 to 70 years old. Figure 4
Showed that more than half of AML patients (52%)
were in the age group of 21-40 years.
3.1.2 Gender
Regarding the gender of patients; AML was
observed more in male (14 male (56%)) than female
(11 female (44%)) with a male to female ratio of
1.3:1.
Regarding the relation of gender to the age groups;
the per cent of male patients in the most common
age group (21-40 years) (57.1%) was more than the
percent of female (45.4%) table 1.
3.1.3 Clinical Features
Clinical features of all AML patients included in the
study were shown in Figure 2 which revealed that
the two most frequent signs and symptoms for all
patients included in this study were easy fatigability
and fever, followed by hepatosplenomegaly whereas
lymphadenopathy and nausea with vomiting were
the least frequent.
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3.1.4 Distribution of AML Subtypes according to
FAB Classification

In current study 7 out of 25 patients were of M1 sub
type, 5 patients were of M2 subtype, 3 patients were
of M5, M3 and MO, and 2 patients were of M4 and 1
patient for each M6, M7. Most patients with aberrant
antigens expression were of M1 FAB classification.
Figure 6

3.2. Aberrant Antigen Expression

The AML patients in this study were divided into
two groups according to the presence or absence of
aberrant expression of CD7 and CD19 marker by
Flowcytometry.

The first group composed of 11 patients who present
with aberrant expression. The second group
composed of 14 patients with negative expression.
Figure 6 showed that the CD7 was the most
predominant aberrant marker, 7 out of 11 patients
(63.6%) had only CD7 marker and 3 out of 11
patients (27.3%) had CD7 with CD19; Thus 10 out
of 11 patients (90.9%) expressed CD7.CD19 was
expressed as a sole marker in one out of 11patients
(9%) and 3 patients having CD19 with CD7.Thus
the total expression of CD19 was in 4 cases
3.2.1Relationship between the aberrant antigens
expression and the Clinical parameters.

Age

The first group compose of 11 patients who present
with aberrant antigen expression had mean age of
33.45 +£17.16 years (mean + SD), seven of them who
had CD7 had mean age of 35.85 +12.18 years (mean
= SD). The age of one patient with CD19 was 67
years and the three patients with both CD7 and
CD19 had mean age of 16.66 + 4.72 years (mean +
SD).

The second group composed of 14 patients who had
no aberrant antigen expression and their mean age of
40.78 + 18.72 years (mean + SD). Table 2 showed
that there was a significant association between age
and aberrant CD7, CD19 expression (P value <
0.05).

Gender

Table 3 showed that there was no significant
association between gender and aberrant CD7 and
CD19 expression (P value > 0.05). However 6 out of
7 patients with CD7 + were male.
Hepatosplenomegaly

Table 4 showed that there was no significant
association  between hepatosplenomegaly and
aberrant CD7 and CD19 expression (P value > 0.05)

3.2.2. Relationship between the aberrant antigens
expression and the haematological parameters.

Table 5 showed that the mean WBC count and the
malignant cells percent of patients without aberrant
expression were significantly higher than those of
patients with aberrant expression (p value < 0.05).

Table 3.6 showed that there was a significant
relationship between mean of WBC count and the
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type of aberrant marker expression, so that the
lowest mean WBC count was detected in patients
with CD 7+, whereas the highest WBC count was
detected in those harbouring both markers, however
there was no significant relationship with other
haematological parameters i.e. malignant cell
percent, RBC, HB and platelet count .Table 3.6.

3.2.3 Distribution of Aberrant expression of CD7
and CD19 markers according to FAB
classification

By relating the FAB classification to the expression
of aberrant markers 4 out of 10 patients of CD7+
were M2, 3 out of 10 were M1, 2 out of 10 were M5
and 1 out of 10 was M3. The 4 patients with
CD19+ distributed equally on M0, M1, M2 and M5
subtypes. The 3 patients harbouring CD7 and CD19
present in M1, M2 and M5. Table 7

3.2.4. The Distribution of Aberrant Groups in
Relation to FAB Classification

CD7 was detected in the 4 patients with M2 subtype;
3 of them showed CD7 alone and one patient
showed CD7 with CD19. CD7 was detected in 3
patients with M1 subtype; 2 of them showed CD7
alone and one showed CD7 with CD19. In M5 sub
type two patients had CD7 and one of them had
CD19 also. Only one patient with MO subtype
showed CD19 expression.
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3.2.6. The relation of expression of aberrant
marker to AML induction therapy response.
Complete remission after medical therapy was
achieved in 19 patients (76%) with standard
chemotherapy. Six patients had no response to
standard therapeutic regimen. Figure 3.5 showed
that 3 out of 11 with the aberrant expression did not
respond to treatment (two patients with CD7 had
passed early in study during receiving induction
therapy and they were included with the patients
who have no response) and 3 out of 14 patients with
no aberrant expression have no response; there was
no significant relationship between response and not
response to treatment and the expression of aberrant
Antigen.
Figure 6 Show the distribution of aberrant antigens
expression according to responsive and non-
responsive to treatment after 3 weeks at the end of
induction chemotherapy. 8 patients with aberrant
antigen had responded to treatment induction
therapy. 5 of them had CD7, one patient had CD19
and 2 patients had both CD7 and CD19.
Three patients who had aberrant expression had fail
to respond to induction therapy; of them 2 patients
had CD7 and one patient had both CD7 and CD19.
There was no statistically significant association
between aberrant antigen expression and treatment
response to one cycle of chemotherapy (P
value>0.05).
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Figure 1: Showed patient with aberrant co-
expression of CD7and CD19. The
FSC vs SSC plot was used to gate

10

10° on the blast cell population. This is
the older technique to gate on blast
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using the older technique of FSC
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20:19% vs SSC is still useful especially in

patients with high blast cell
percentage.
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Note: all numerical values in this figure mean number of patients.
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Figure 7: The Percentage of Each Group of Aberrancy from the 11 AML patients having aberrant antigen
expression.
Note: all numerical values in figure 3.4 mean percent of patients.
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Figure 8: Distribution of aberrant antigens expression of CD7 and CD19 in relation to response and non-
response to treatment after 3 weeks of end of induction chemotherapy.
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Figure 9: The Distribution of type Aberrant Expression Antigens in Relation to the
Responsive and Non Responsive Patients.
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Table 1: The Frequency of Gender in Relation to Age Group

Age groups Gender Total
gegroup Male Female
15- 20 years 1(7.1%) 4 (36.4%) 5 (20.0%)
21-40 years 8 (57.1%) 5 (45.5%) 13(52.0%)
41-60 years 2 (14.3%) 1(9.1%) 3 (12.0%)
> 60 years 3 (21.4%) 1(9.1%) 4 (16.0%)
Total 14 (100.0%0) 11 (100.0%0) 25 (100.09%0)
Table 2: Relationship between age and aberrant antigen expression
Variable CD marker No. Median Mean SD F test P value
(year) (year)
CD7 7 32 35.85 12.18
CD 19 1 67 6700 [ ------ 8.599 0.01*
Age CD7,19 3 15 16.66 4.72
g Total of positive 11 27 33.45 17.16
Not aberrant Ag 14 40 40.78 18.72 2.13 0.34
Table 3: Correlation between gender and aberrant antigen expression
CD EXPRESSION Not
Gender Total
CD7 CD 19 CD7,19 aberrant
male Count 6 1 1 8 6
% of Total 54.5% 9.1% 9.1% 72.7% 42.9%
female Count 1 0 2 3 8
% of Total 9.1% .0% 18.2% 27.3% 57.1%
Total Count 7 1 3 11 14
% of Total 63.6% 9.1% 27.3% 100.0% 100%
Table 4 Correlation between Hepatosplenomegaly and Aberrant Antigen Expression
HEPATOSPLENOMEGALY CD expression Total Nt
ota
CD7 | cD19 | CD7,19 aberrant Ag
Splenomeal Count 2 1 0 3 3
P galy % of Total 18.2% |  9.1% 0% | 27.3% | 21.4%
Hepatomedal Count 5 0 3 8 4
patomegaly % of Total 455% | 0% 273% | 72.71% 28.6%
No hepatosplenomegaly Count 0 0 0 0 !
% of Total 0% 0% 0% 0% 50%
Total Count 7 1 3 11 14
% of Total 63.6% 9.1% 27.3% | 100.0%
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Table 5 the Relation of Haematological Parameters to the Aberrant Expression

Variable CD N Mean S.D t-test P value
oo | Mt | AL 9% 08 | o | o
ga | Nemie |80 120  ou | oo
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-
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Table 6 The Relation of The Three Groups of Aberrancy to Haematological Parameters (at presentation).

Variable CD marker No. Mean SD (AFNgJ\S/tA) P value
CcD7 7 8.13 214
Hb g/d| CD 19 1 700 | 0.508 0.620
CD 7, 19 3 6.85 134
CD7 total 10 8.48 31
N CD7 alone 7 6.8 3.9
o CD19 total 4 9.6 13 14.86 0.01*
CD19 alone 1 1.3 | -
BothCD7, 19+ 3 124 14
CD7 total 10 34.50 7
) CD7 alone 7 34.57 8
Malloant CD19 total 4 33.50 6 55 0.989
CD19alone 1 31 | -
Both CD 7, 19 3 3433 7
cD7 7 61.87 11.66
coELattflle(}g ’ CD 19 1 5000 | - 1.106 0.377
CD 7,19 3 82.33 41.40

** There was a significant relation between the 3 parameters (CD7 alone, CD19 alone and both CD7, CD 19)
with mean of WBC count.

Table 7The Incidence of aberrant expression of markers according to FAB classification.

FAB N. of AML CD7 CD19 Both CD7 andCD19
Category | Patients
No. Incidence % N Incidence % N Incidence %

Mo 3 - 0 1 33.3 - 0
M1 7 3 42.8 1 14.2 1 14.2
M; 5 4 80 1 20 1 20
M3 3 1 33.3 - 0 - 0
Mg 2 - 0 - 0 - 0
Ms 3 2 66.6 1 33.3 1 33.3
Me 1 - 0 - 0 - 0
My 1 - 0 - 0 - 0

Total 25 10 40 4 16 3 12
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Table 8 Incidence of CD7 in various studies
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Study

Incidence of CD7 Positivity

El-Sissy et al (Saudi study) 11.8%
Bahia et al ( Brazilian study) 25.7%
Kita et al (Japanese study 19%
Julius et al (USA study) 32.6%
Chang et al (Canadian study) 37%
Khurram et al (Pakistani study) 37.03%
Auewarakul et al (Thailand study) 27%

Table 9 Incidence of CD19 in various studies.

Study

Incidence of CD19 Positivity

Discussion
4.1. Age and Gender:

The mean age of all patients included in this
study was 37 + 18.07, with a median of 33 year old
and range of 15-70 years, which was in agreement
with Iragi studies (3181 [ranian study [ and Saudi
study 8l

In this study 56% of the adult AML patients
were male with a male to female ratiol.3 :1 which
was in accordance with that reported by the Iraqgi
ministry of health 1 and other Iraqgi studies [16: 18201
as well as other studies worldwide 72221

4.2. Clinical Presentation:

Easy fatigability and fever were the most
common presenting symptoms in adult AML
patients; 28.3% and 26.6% respectively. The least
symptoms were nausea and vomiting, 1.6% for both.
Whereas, the most common physical findings were
hepatosplenomegaly, pallor and bleeding tendency
with frequency of 13.3% for all. The least finding
was lymphadenopathy, 3.4%. These results were in
agreement with different Iragi studies [56, 58, 62,

and 63] and were similar to the data reported abroad
(23],

4.3. Aberrant
expression:

In this study aberrant expression of lymphoid
associated antigens CD7 and CD19 were studied for
their biological and clinical significance with
comparison to previous studies.

Some studies have shown significant correlation
between clinical and laboratory characteristics and
aberrant lymphoid antigen expression such as CD7,
CD19 and CD56. Most of these studies concerned
with the prognostic significance of aberrant CD7
expression.

CD7 and CD19 markers

10

El-Sissy et al (Saudi study) 11.8%
Bahia et al ( Brazilian study) 8.6%
Chang et al , 2004 (Canadian study) 5%
Khurram et al (Pakistani study) 11.1%
Auewarakul et al (Thailand study) 4%
4.3.1Association  with  Age, Gender and

Hepatosplenomegaly:

Regarding the age, patients with CD7* and
CD19" AML were younger (mean age 33.45+£17.16
SD) than those without aberrant expression (mean
age 40.78+18.72 SD). This observation was similar
to the studies of Chang et al, 4, Kita et al ! and
Khurram et al 261 put inconsistent with the studies of
Saxana et al 1 and Del Poeta et al 28 in which no
restricted age distribution was found.

Regarding gender, CD7 was detected mostly in
male; however this relation did not reach the level of
significance; which was in agreement with Saxana et
al ®and Chang et al 4 and Khurram et al %1 study,
but inconsistent with the study of Kita et al ?°1,

Regarding hepatosplenomegaly, 7 out of 14
patients without aberrant antigens expression
showed hepatosplenomegaly. While all the patients
with  aberrant  antigens  expression  showed
hepatosplenomegaly which was in agreement with
Saxsana et al al ? and Chang et al 4 study, but
inconsistent with the study of Kita et all?l,

4.3.2Association with Hematological Parameters:

In the current study, the percent of blast cells and
WBC count in patients harboring aberrant markers
were significantly lower than those without aberrant
expression, and the lowest WBC count was detected
in those having CD7 and higher count in those
having both CD7 and CD19. Most of the studies
concerning CD7 and CD19 expression in AML
showed significant high WBCs and blast count 13161,
This disagreement in those results may be due to
small sample size and environmental factors.

No significant difference in RBC, HB and
platelet count in AML cases with or without CD7
and CD19 aberrant markers expression (table 5).
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According to the FAB classification 7/25 (28%)
of AML patients were of M1 subtype followed by
M2 subtype 5/25 (20%) and the least frequent were
detected in M6 and M7 (one patient for each)
(figure 8).

Moreover all M2 subtype 5/5 (100%) and
4/7(57%) M1subtype had CD7 expression; this was
explained byEI-Sissy et al %, Saxana et al ?1 Kita
et al 1 and Juluis et al B% who proposed that CD7
expression associated with early FAB AML subtypes
because CD7 is expressed on early hematopoietic
progenitors as the earliest surface antigen of T-cells
and on malignant precursor T-cells [ 31321,

In this study, 40% of AML cases expressed CD7;
this frequency is comparable to other studies (Table
8)

Relation to Induction Therapy

The majority of previous studies showed a
significant association of the aberrant CD7 antigen
with  low remission rate and biological
aggressiveness in a significant proportion of AML
cases. In this study we follow the AML patients after
2 weeks of completion of the standard induction
chemotherapy. Detection of complete remission was
assessed by morphological examination of the BM.
3/10(30%) patients harboring CD7+ show no
response to induction therapy and two of them died
during the induction therapy. This observation was
similar to Sexana et al ?/], Kita et al ], Del Poeta et
al B8 and Julius et al B9 studies which showed that
complete remission rate was significantly lower in
CD7+ cases portend poor prognosis. Del Poeta also
showed that the overall survival and disease free
survival rate of CD7+ AML were lower than those
who were CD7-negative cases %1, Similarly Chang
et al B emphasized that the Patients expressing
CD7 had significant shorter disease free survival
(DFS) and post-remission survival (PRS) than
patients without CD7.

The poor prognosis referred to CD7 was further
emphasized by its presence of poor prognostic
marker FLT3-1TD B4, Rausei-Mills et al B4, stated
that there was close association between aberrant
CD7 expression and FLT3/ITD mutation in the
myoblasts of FLT3/ITD+ AML, thus he suggested
that FLT3/ITD- mediated leukemic transformation
occurs in the more early stage of myeloid progenitor
cells.Ogata et al. %, stated that the proportion of
CD7+ cases increased stepwise from the cases with
favorable cytogenetic to the cases with intermediate
and unfavorable cytogenetic, and CD7-positivity
adversely affected the survival only in cases with
unfavorable cytogenetic, therefore they
recommended that CD7 expression in AML should
be interpreted in association with the cytogenetic.
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CD19

CD19 is a transmembrane glycoprotein of the Ig
superfamily expressed by B cells from the time of
heavy chain rearrangement until plasma cell
differentiation [3% 361,

In this study, 16% of AML cases expressed
CD19, a frequency higher than that reported in
previous studies (Table 9).

Table 4.2 revealed that the incidence of CD19+
in AML was comparable to that of the Saudi study,
El.Sissy et al ?°! and Pakistani study Khurram et al
261 which may be due to racial and environmental
factors.

Two of four cases of CD19 were detected in M1
and M2, however no study had revealed CD19+ to
early FAB classification, large sample may clarify
this argument.

Bain had concluded that CD19 expression is
associated with AML that either associated with t
(8:21) (good prognosis) [& 40 or with AML
associated with t (9:22) (poor prognosis) 371,

Thus the impact of CD19 expression on
prognosis in AML should be further investigated and
explored and we may propose that AML patients
with CD19+ should be send for cytogenetic study to
assess their prognosis.

CD7 and CD19 co-expression

In this study the co-expression of both CD7 and
CD19 was detected in 3 out of 25 patients with
AML. Khurram et al B9 had found that the paired
aberrancy of CD7 and CD19 was found in 1 out of
27 cases of AML which was near to the result of this
study.

Conclusion

1. The incidences of aberrant expression of CD7,
CD19 and both CD7 andCD19 in 25 AML
patients were 40%, 16%, and12% respectively.

2. CD7 expression was detected mainly in males
whereas the expression of CD19 was distributed
among males and females.

3. Total WBC count and blast cell percent were
lower in patients harbouring aberrant expression

in comparison to those without aberrant
expression.
4. CD7 was detected mainly in early FAB

classification (M1 and M2).

5. Six out of twenty five AML patients had no
response to standard therapeutic regimen; three
of them were harbouring CD7 and no one had
CD19 alone, thus we may propose that CD7 is
associated with poor response to induction
therapy.

Iraqgi J. Hematology, Jul 2014, vol.3, Issuel



[Downloaded free from http://www.ijhonline.org on Thursday, March 29, 2018, IP: 109.224.55.21]

Expression of Aberrant Antigens CD7 and CD19 in Adult Acute Myeloid

References
1. Naeim F, Rao PN. Acute Myeloid Leukaemia. In:

10.

11.

12.

13.

Naeim F, Rao PN, Grody WW.
Hematopathology: Morphology,
Immunophenotype, Cytogenetics and Molecular
Approaches. First edition.USA 2008 : Elsevier
Inc; p: 207-255

Ossenkoppele GH, van de Loosdrecht AA,
Schuurhuis GJ. Review of the relevance of
aberrant antigen expression by flow cytometry in
myeloid neoplasms. British J Haematology2011 ;
153:421-436

Al-Mawali A, Gillis D, Lewis I. The Role of
Multiparameter Flow Cytometry for Detection of
Minimal Residual Disease in Acute Myeloid
Leukemia.Am J Clin Pathol 2009;131:16-26

. Al-Mawali A, Gillis D, Hissaria P. Incidence,
Sensitivity, and Specificity of Leukemia-
Associated Phenotypes in Acute Myeloid
Leukemia Using Specific Five-

ColorMultiparameter Flow Cytometry.Am J Clin
Pathol2008; 129:934-945.

Wood BL. Myeloid Malignancies:
Myelodysplastic Syndromes, Myeloproliferative
Disorders, and Acute Myeloid Leukemia. Clin
Lab Med 2007; 27: 551-575

Bhushan B, Chauhan PS, Saluja S . Aberrant
phenotypes in childhood and adult acute
leukemia and its association with adverse
prognostic factors and clinical outcome.Clin Exp
Med 2010; 10:33-40

Bain BJ, Clark DM, Wilkins BS.Bone Marrow
Pathology, fourth edition. UK 2010: Wiley-
Blackwell.

Swerdlow SH, Capo E, Harris NL, et al. WHO
Classification of Tumours of Haematopoietic and
Lymphoid Tissues. Franc 2008; IARC, Lyon.
Cheson BD, Cassileth PA, Head DR, et al.
Report of the National Cancer Institute-
sponsored workshop on definitions of diagnosis
and response in acute myeloid leukemia. J Clin
Oncol 1990; 8:813-9

Dombert H. Optimal acute myeloid leukaemia
therapy in 2012.Haematology Education : the
education program for the annual congress of
the European Haematology Association 2012 ;
6:41-48

Tallman MS, Altman JK. How | Treat Acute
Promyelocytic leukaemia. Blood 2009; 114 :
5126-35

Bahia DMM, Yamamoto M, De Lourdes MLF.
Aberrant phenotypes in acute myeloid leukemia:
a high frequency and clinical significance.
Haematologica 2001; 86:801-806

Dhahir EK. The Significance of FLT3-ITD
Mutation and Nucleophosmin Mutation in Acute
Leukemia. A thesis Submitted to the College of
Medicine —Al Nahrain University in Partial
Fulfillment of the Requirement for the Degree of

12

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

Sinan Y. Muhsin , Subh S. Al-Mudallal

Doctor  of  Philosophy in
(Haematology) 2012.

Pathology

Al-Mudarris Y.A.: The changing patterns of
haematological malignancies  (leukemia
lymphoproliferative disorders

,myeloproliferativedisorders, myelodysplastic
syndromes of bone marrow metastatic diseases)
before and after the war 1991.A thesis submitted
to the Iragi council of Pathology in Partial
Fulfillment for the Requirement of the Degree of
F.I.C.S. Haematology 1998.

Abdullah M.A.: Haemostatic changes in acute
leukemia at diagnosis and post induction phase
of chemotherapy. A thesis submitted to the
scientific council of pathology in partial
fulfillment of the requirement for the degree of
F.1.C.S. Hematology, 2005.

Ismaeel NA.: Cytogenetic Study on Patients with
Acute and Chronic Leukemia. A thesis
Submitted to the Council of the College of
Science for Women at the University of Baghdad
in Partial Fulfillment of the Requirements for the
Degree of Master of Science in Biology /
Genetic, 2010.

Zaker F., Mohammadzadeh M. and Mohammadi
M.: Detection of KIT and FLT3 Mutations in
Acute Myeloid Leukemia with Different
Subtypes. Archives of Iranian Medicine 2010;
13(1): 21 - 25.

Gari M., Abuzenadah A., Chaudhary A., and Al-
Qahtani, et al.: Detection of FLT3 Oncogene
Mutations in Acute Myeloid Leukemia Using
Conformation Sensitive Gel Electrophoresis .Int.
J. Mol. Sci. 2008; 9: 2194-2204.

Iragi cancer registry: Leukemia statistic of the
year 2008.Minstry of Health /Iragi Cancer Board,
2010.

Qasim BJ. Immunophenotypic analysis of
patients with acute myelogenous leukemia:
Correlation with Leukemia Subgroups. A thesis
submitted to the college of medicine /Al-Nahrain
University in partial fulfillment for the degree of
MSc. Hematology, 2005.

Linker CA. Blood, In: Tierney L, McPhee SJ,
and Papadakis MA. Current Medical Diagnosis
and treatment, 4th Ed, USA, Mc Graw Hill
Company, 2001:505-558.

Jabbour EJ, Estey E, Kantarjian HM. Adult
Acute Myeloid Leukemia.Mayo Clin Proc2006;
81(2):247-260.

Maria RB, John PG .Acute Myeloid Leukemia in
Adults. And Pediatrics, In: Jonathan W P. ed.
Wintrobe’s Clinical Hematology, Lippincott
Williams & Wilkins Publishing , Philadelphia
12th ed. 2009; ch. 79 & 81 : 1815-1896.

Chang H, Salma F, Yi QI et al. Prognostic
relevance of immunophenotyping in 379 patients
with acute myeloid leukemia. Leuk Res 2004;
28:43-8.

Iraqgi J. Hematology, Jul 2014, vol.3, Issuel



Expression of Aberrant Antigens CD7 and CD19 in Adult Acute Myeloid

25.Kita K, Miwa H, Nakase K, et al. Clinical
importance of CD7 expression in acute
myelocytic leukaemia: The Japan Cooperative
Group of Leukaemia /Lymphoma. Blood1993 ;
81: 2399-2405

26. KhurramMM , Jafri SA , Mannan A et al.
Frequency of Aberrant Expression of CD
Markers in cases of Acute Leukemia. Medical
Journal of Islamic World Academy of
Sciences2010 ; 18, 55-60

27.Saxena A, Sheridan DP, Card RT et al. Biologic
and Clinical Significance of CD7 Expression in
Acute Myeloid Leukemia. American Journal of
Hematology1998; 58: 278-284.

28.Del Poeta G, Stasi R, Venditi A, et al. CD7
expression in acute myeloid leukemia. Leuk
Lymphoma 1995; 17:111-9.

29. El-Sissy AH, EI-Mashari MA, Bassuni WY et al.
Aberrant Lymphoid Antigen Expression in Acute
Myeloid Leukemia in Saudi Arabia. Journal of
the Egyptian Nat 2006; 18: 244-249.

30.Juluis MC, Robert EL, Samuel P,et al. Aberrant
expression of CD7, CD56, CD79a antigens in
acute myeloid leukemia. ExpMolPathol2005, 79:
39-41.

31. Marcucci G, Radmacher MD, Maharry K et al.
Micro RNA Expression in Cytogenetically
Normal Acute Myeloid Leukemia. N Engl J Med
2008; 358:1919-1928

13

[Downloaded free from http://www.ijhonline.org on Thursday, March 29, 2018, IP: 109.224.55.21]

Sinan Y. Muhsin , Subh S. Al-Mudallal

32. Reagents : monoclonal antibodies , antibody
Premix , Partec reagents . Germany :Partec 2012
. Available at www.Partec.com

33.Chang H, Yeung J, Brandwein J, et al. CD7
expression predicts poor disease free survival
and post remission survival in patients with acute
myeloid leukemia and normal karyotype. Leuk
Res 2007; 31:157-162.

34. Rausei-Mills V, Chang KL, Gaal KK, et al.
Aberrant Expression of CD7 in Myeloblasts is
Highly Associated with de novo Acute Myeloid
Leukemias with FLT3/ITD Mutation. Am J Clin
Pathol 2008; 129:624-629.

35.0gata K, Yokose N, ShioiY et al. Reappraisal of
the clinical significance of CD7 expression in
association with cytogenetics in de novo acute
myeloid leukaemia. Br J Haematol 2001;
115:612-5.

36.Wang K, Wei G, Liu D. CD19: a biomarker for B
cell development, lymphoma diagnosis and
therapy. ExpHematolOncol2012; 1:36-42

37 .Bain BJ. Leukaemia diagnosis.4th ed.UK 2010:
Blackwell’s publishing

* (corresponding author)
** (Pathology/Hematology)

Iraqgi J. Hematology, Jul 2014, vol.3, Issuel



