
ABSTRACT

Background: CD133 antigen is expressed restrictively
by the immature subset of the CD34+ cells; hence it is
expected to be a valuable prognostic marker in acute
leukemia.

Aim: To assess CD133 expression frequency in patients
with acute leukemia and to evaluate its relation to disease
outcome.

Patients and Methods: The present study was carried
on seventy-five newly diagnosed acute leukemia patients,
recruited from hematology/oncology clinic of National
Cancer Institute. The patients were divided into two groups,
24 acute lymphoblastic leukemia (ALL) and 51 acute
myeloblastic leukemia (AML) patients. Patients were
followed-up through out the period of the study (12
months). All patients were subjected to the complete
history taking, thorough clinical examination and labora-
tory investigations, including complete blood count (CBC),
Bone marrow (BM) aspirate examination, Immunopheno-
typing and assessment of CD133 expression using EPICS
XL Flow Cytometer.

Results: CD133 was expressed in 28/75 patients
(37.3%), 21/51 patients with AML (41.17%) and 7/24
patients with ALL (29.16%). The expression of CD133
was higher in AML than ALL without statistical signifi-
cance (20.41±19.28 vs. 15.2±14.69; p=0.20). No significant
correlation was found between CD133 +ve expression
and the clinical data as regard sex, age, hepatomegaly,
splenomegaly and lymphadenopathy in both ALL and
AML. No significant correlation was found between
CD133 +ve expression and the hematological data as
regard, WBCs, Hb, platelets and peripheral blasts in both
ALL and AML. There was significant positive correlation
between CD133 and BM blasts in ALL (r=0.45; p=0.02),
but insignificant in AML. In both ALL and AML, patients
with CD133 +ve expression had statistically significant
poor clinical outcome (relapse or death) (p=0.012 and
0.021). Patients with CD133+ve expression had shorter
overall survival compared with CD133 –ve; this was
significant in AML (8.95±0.69 vs. 10.3±0.54 months,
p=0.05) and insignificant in ALL.

Journal of the Egyptian Society of Haematology & Research, Vol. 10, No. 2, September: 33-38, 2014

CD133 Expression in Adult Egyptian Acute Leukemia
Patients and its Impact on Disease Outcome

NAHLA E.L. SHARKAWY, M.D.*; HASNAA ABO- ELWAFA, M.D.**; AHMED ALLAM, M.D.** and
HEBA ABD-ELHAFEZ, M.Sc.**

The Departments of Clinical Pathology, National Cancer Institute, Cairo University* and Clinical Pathology,
Sohag Faculty of Medicine, Sohag University**

33

Conclusion: CD133-positive expression is a poor
prognostic factor in adult acute leukemia and its expression
could characterize a group of acute leukemic patients with
resistance to standard chemotherapy, as well as high
incidence of relapse and death. The use of CD133 as a
prognostic marker in acute leukemia would be recom-
mended to offer a chance for early intensive therapeutic
intervention in cases designated as having poor prognosis.
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INTRODUCTION

Leukemia arises through the acquisition of
genetic mutations in hematopoietic stem or
progenitor cells, resulting in impairment of
hematopoietic and unrestrained proliferation of
an immature clone. The condition is lethal within
a few months without treatment, but most young
patients reach complete remission with chemo-
therapy. Many of them will relapse after a while,
but an increasing number of young people sur-
vive for a long time [1]. Assessment of the
prognosis of acute leukemia involves a number
of clinical and laboratory criteria such as mor-
phology, surface markers, cytogenetics and
other recent criteria such as transcription factors
and cytokines [2,3]. Prominin (CD133) is a
membrane protein consisting of five membrane-
spanning domains, two large N-glycosylated
extracellular loops, an extracellular N-terminal
domain and acytoplasmic C-terminal domain
[4]. It has been initially isolated as a cell surface
marker expressed on a subpopulation of CD34+
cells in hematopoietic stem and progenitor cells
derived from human fetal liver, bone marrow
and peripheral blood [5,6]. CD133 has been
shown to be expressed in both acute and chronic
myeloid leukemia and lymphoblastic leukemia
in both adults and pediatrics [7]. Several studies
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indicated that the CD133 antigen expression is
related to CD34 cell surface expression may
provide alternative, but similar information with
regards to leukemic blast phenotype in acute
myeloid leukemia (AML) [8,9]. However, in
acute lymphoblastic leukemia (ALL), encour-
aging preliminary observations suggested that
CD133 may provide an important marker capa-
ble of distinguishing normal stem progenitors
from lymphoid leukemia initiating blasts [10,11].
The present study aimed to assess CD133 ex-
pression frequency in patients with acute leu-
kemia and to evaluate its relation to disease
outcome.

PATIENTS AND METHODS

Patients:

The present study included 75 newly diag-
nosed acute leukemia patients, recruited from
hematology/oncology clinic of the National
Cancer Institute, Cairo University. The study
was approved by the Institutional Review Board
(IRB) and a written informed consent was ob-
tained from all cases before participation in the
study. Patients were divided into two groups,
24 ALL (15 males and 9 females), their ages
ranged from 18 to 65 with a mean of 37.12±
12.59 and a median of 34.5 years, and 51 AML
(25 males and 26 females), their ages ranged
from 25 to 83 with a mean of 40.87±16.3 and
a median of 40 years. Patients were followed-
up through out the period of study (12 months).

All cases were subjected to the following:

1- Complete history taking and thorough clinical
examination.

2- Laboratory investigations:
Complete blood count (CBC) was done by

the use of cell dyne-3700 (Abbott Diagnostics,
Dallas, USA) with examination of peripheral
blood (PB) stained smears for differential leu-
cocytes count and blast cells percentage. BM
aspiration and examination of stained smears
was performed. Immunophenotyping and assess-
ment of CD133 expression as well as CD133/
CD34 co expression in BM or PB samples were
evaluated by the use of EPICS XL Coulter Flow
Cytometer (Coulter-USA), (Fig. 1). Diagnosis
of acute leukemia was based on the presence of
blast cells ≥20% in BM film according to WHO
proposal, together with presence of immunophe-
notyping results consistent with AML and ALL.

Assessment of remission achievement was done
after the induction of therapy by BM on day 14
and day 28 as well as follow-up of the patients
through out the period of study with a range of
1 to 12 months and a median of 12 months.

Methods:
Fresh PB or BM samples were kept at am-

bient temperature and processed for immu-
nophenotyping within 6 hours of collection.
The EDTA anticoagulated BM and PB samples
were diluted with phosphate buffered saline
(PBS), pH 7.4 (Sigma Chemicals, St Louis),
the final cell count suspension was adjusted at
10x103/ml. For each sample, a set of tubes was
prepared for a panel of fluorescein isothiocyan-
ate (FITC)/phycoerythrin (PE) conjugated Mo-
Abs used for diagnosis of acute leukemia in-
cluding one for the isotypic matched negative
control (supplied by Beckman Coulter, France),
B-lineage markers (CD19, CD22, CD10), T-
cell markers: (CD2, CD3, CD5, CD7), Myeloid
markers: (CD13, CD33 and intracellular MPO),
CD61, CD 41 and glycophorin in suspected
cases. Monocytic marker: (CD14), and common
progenitor’s markers: (CD34, HLA-DR). PE
labeled MoAb for detection of CD133 (Miltenyi
Biotec, Germany).

Immunophenotypic analysis:
Immunophenotypic analysis was performed

using whole blood staining method. Fresh sam-
ples were obtained from peripheral blood or
bone marrow at the time of diagnosis. Double
and Triple marker labeling was performed,
including proper isotype controls. Samples were
analyzed on Flow Cytometer (Coulter Epics,
XL, Hialeh).

Detection of surface markers by direct staining:
The whole blood staining method was per-

formed [12]. In short, 10µl labeled Mo Ab was
added to 100µl whole blood (or BM), incubated
in the dark for 20 minutes, hemolyzed by Lysing
solutions, A11894, Beckman Coulter) and
washed by PBS then analyzed.

Detection of intracellular markers:
Hundred µl of whole blood was lysed using

lysis solution (Becton & Dickinson) for 10
minutes. Cells were washed once and re-
suspended in 1ml PBS. A mixture of 500µl 4%
paraformaldehyde as fixative, 500µl PBS and
5µl tween 20 as detergent was added to the cells
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and incubated for 10min. The cells were washed
and 10µl Mo Ab was added and incubated for
30min. at 4ºC. Cells were washed, re-suspended
in 500 µl PBS and analyzed [12].

A minimum of 10000 events were acquired.
Blast cell population was selected based on its
forward and side scatter properties. The percent-
age of blast cells positive for the relevant studied
marker was determined as a percentage from
the blast cells population. The negative isotypic
control was set at 0.5%. Cells were considered
positive for a certain marker when ≥20% of
cells expressed it, except for CD34 and intrac-
ellular MPO where its expression by 10% of
cells was sufficient to confer positivity.

Statistical analysis:
Statistical analysis was performed using

Statistical Package for the Social Sciences
(SPSS-version 17). All data was expressed as
mean±SD. For statistical evaluation, Student t-
test was used. Significance was accepted at
p≤0.05. Qualitative data were described in the
form of number and percentage. Correlation
Coefficient (r) was used for showing positive
and negative correlation between variables.
Quality of survival between studied groups was
tested by Kaplan-Meier curve.

CD34 was expressed in acute leukemia with
higher expression in ALL than AML (42.97%±
32.09 vs 27.63%±26.71, p=0.046). CD133 was
positive in 28/75 (37.3%) patients with acute
leukemia, 21/51 (41.17%) with AML and 7/24
(29.16%) with ALL, its expression was insig-
nificantly higher in AML than ALL (20.41±
19.28 vs 15.2±14.69; p=0.20). CD133 expression
was restricted only to CD34 positive cells; all
CD133 positive cells expressed CD34 (Fig. 1).

There was positive correlation between
CD34 and CD133, significant in ALL (Fig. 2)
and insignificant in AML patients (r=0.55, p=
0.001 and r=0.15, p=0.27 respectively).

Both groups showed no significant correlation
between CD133 on one side and clinical data as
regards sex, age, hepatomegaly, splenomegaly

Table (1): Demographic and clinical data of 75 acute
leukemia patients.

Parameter

Age:
Mean±SD
Range
Median

Gender: No (%):
Male
Female

Hepatomegaly:
No. (%)

Splenomegaly:
No. (%)

Lymphadenopathy:
No. (%)

ALL (No.=24)

37.12±12.59
18-62
34.5

15 (62.5)
9 (37.5)

8  (33.3)

8  (33.3)

17 (70.8)

AML (No.=51)

40.87±16.3
18-83
40

25 (49)
26 (51)

231 (60.78)

29 (56.86)

21 (41.18)

ALL  : Acute lymphoblastic leukemia.
AML : Acute myeloid leukemia.

Table (2): Hematological data of 75 acute leukemia pa-
tients.

Parameter

TLC: x109/L

Hb: g/dl

Platelets:
x1012/L

PB blasts

BM blasts

ALL
(No.=24)

46.2±45.57
(1.13-273)*

7.6±1.47
(5.3-12)

67.16±57.6
(5-256)

85±13.1
(44-97)

78±20.1
(5-98)

AML
(No.=51)

39.5±38.59
(1.1-252)

7.8±3.22
(2.6-25)

52.68±52.29
(2-260)

71.0±15.2
(33-97)

79.0±12.9
(45-98)

ALL  : Acute lymphoblastic leukemia.
AML : Acute myeloid leukemia.
* Mean±SD (range).

p

0.5

0.8

0.2

<0.001

0.824

RESULTS

The present study was carried out on 75
newly diagnosed acute leukemia, 24 ALL and
51 AML. The demographic, clinical and hema-
tological data of the studied ALL and AML
patients are presented in (Tables 1,2).

Fig. (1): Histogram showing co-expression of CD34 and
CD133.
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Table (3): Impact of CD133 expression on the outcome
of 75 acute leukemia patients.

Parameter

ALL
CD133 –ve
CD133 +ve
AML
CD133 –ve
CD133 +ve

No.

24
17
7
51
30
21

Remission

No.

17
14
3
30
22
8

%

70.8
82.35
42.9
58.8
73.33
38.1

Relapse

No.

7
3
4
21
8
13

%

29.2
17.65
57.1
41.2
26.67
61.9

p
value

0.012

0.021
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Fig. (2): Correlation between CD133 and CD34 in ALL.

Fig. (4): Kaplan-Meier survival curve comparing survival
in CD133 negative cases and CD133 positive in
ALL patients.
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or lymphadenopathy on the other side (Table
4). As regards hematological parameters signif-
icant positive correlation was encountered be-
tween CD133 and BM blasts in ALL and insig-
nificant in AML (r=0.45; p=0.02 and r=0.04,
p=0.78 respectively), other parameters showed
insignificant correlations in both groups.

As regards the clinical outcome the percent-
age of remission was significantly higher among
patients with CD133 negative than patients with
CD133 positive expression in both groups (p=
0.012, 0.021). On the other side, the percentage
of relapse and death was significantly higher
in patients with CD133 positive than patients
with CD133 negative in both groups (p=0.012,
0.021, Table 3).

Patients with positive CD133 expression had
shorter overall survival (OS) compared to CD133-
negative patients; the difference was significant
in AML (8.95±0.69 vs. 10.3±0.54 months, p=0.05,
Fig. 3) and insignificant in ALL (9.16±0.77 vs.
10.6±1.67 months, p= 0.3, Fig. 4).
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Fig. (3): Kaplan-Meier survival curve comparing survival
in CD133 negative cases and CD133 positive in
AML patients.

DISCUSSION

Leukemia arises through the acquisition of
genetic mutations in hematopoietic stem or
progenitor cells, resulting in impairment of
normal hematopoiesis and unrestrained prolif-
eration of an immature clone. The condition is
lethal within a few months without treatment,
but most young patients reach complete remis-
sion with chemotherapy. Many of them will
relapse after a while, but an increasing number
of young people survive for a long time [1].

Given the fact that CD133 antigen is ex-
pressed restrictively in the more immature subset
of the CD34 cell population, we could expect

CD13
CD 133–
CD 133
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the CD133 antigen to be more valuable prog-
nostic marker compared to the CD34 antigen.
It has also been suggested that, like the CD34
antigen, expression of the CD133 antigen in
acute leukemia could be correlated with either
a more immature phenotype of the blast popu-
lation or to a bad prognosis [13].

In this study CD34 showed higher expression
in ALL than AML with statistical significance;
this result is in agreement with Filler [9], who
reported that CD34 antigen is expressed in a
relatively high proportion of cases ranging from
30 to 60% in AML and from 60 to 70% in ALL,
and that its presence has been related to more
immature morphological and immunophenotyp-
ic features, as well as a poorer prognosis.

In this study, CD133 was expressed in 37.3%
of acute leukemia; 41.17% in AML and 29.16%
in ALL groups. These results are in agreement
with previous reports [8,14-17]. However Cox
and coworkers [7] stated that there have been
conflicting reports on the expression of AC133
in ALL, whereas some found high level of
CD133 in particular cases [8-11], others detected
only low levels [5] or none at all [13]. The fre-
quency of CD34 expression was proved to be
found on 100% of CD133-positive cases, this
result confirmed that CD133 expression is re-
stricted to CD34 positive cells and this is in
agreement with previous reports [14,19]. We
detected positive correlation between CD133
and CD34 expression significant in ALL and
insignificant in AML; this is in agreement with
previous reports [18,19].

To elucidate the value of CD133 expression
as a prognostic factor in acute leukemia, we
investigated the significance of its expression
in relation to various clinical, laboratory and
standard prognostic factors, as well as to clinical
outcome of patients. No significant correlation
was noted between age of patients and positivity
of CD133 expression in acute leukemia patients,
this is in agreement with previous reports [13-
17]. In contrast to our study Wuchter and co-
workers [8] demonstrated that there was a weak
inverse correlation between CD133 positive
expression and age of ALL patients.

In our study we found that no significant
association was detected between the gender
and the CD133 positive expression, which is in
agreement with previous results [13-16]. No

association was detected between clinical vari-
ables (hepatomegaly, splenomegaly and lym-
phadenopathy) and CD133 expression; this is
in agreement with other reports [10,14-16].

Several studies reported that there were
insignificant correlation between CD133 posi-
tive expression and hematological data of pa-
tients with acute leukemia [10,14,16,18-20], those
results are in agreement with our result as re-
gards hemoglobin concentration, WBCs, platelet
counts and percentage of leukemic blast cells
in PB, but in contrast we found that there was
significant positive correlation with BM blasts
in ALL. Elgendi et al., [15]. Reported that there
was significant positive correlation between
CD133 positive expression and higher percent-
age of BM and peripheral blasts and this is in
partial agreement with our results.

As regards outcome, we found that the per-
centage of remission among patients with
CD133 negative was significantly higher than
patients with CD133 positive expression in both
ALL and AML. The other way round, the per-
centage of relapse and death in patients with
CD133 positive was significantly higher than
patients with CD133 negative in both groups.
These results are consistent with previous reports
who found a trend towards higher complete
remission (CR) rates in CD133-negative acute
leukemia cases when compared to CD133-
positive ones [15,16,20] and a tendency for poorer
outcomes in CD133-positive acute leukemia
compared to CD133-negative ones [13,15].

In the current study, the unfavorable prog-
nosis conferred by CD133 expression was also
reflected on the OS for patients. This was pre-
viously reported by some authors who proved
the association between CD133 expression and
shorter remissions in acute leukemia patients
[13,15,16,20] but denied by others who reported
that the increased expression of this protein was
not significantly associated with a shorter OST
[10,14,23]. This discrepancy between the studies
could be attributed, at least partially, to the
difference in the methods of detection of CD133
and the therapeutic protocols applied to the
patients.

In conclusion, CD133 expression was highly
associated with poor prognosis in acute leukemia
patients. It may be considered an adverse prog-
nostic factor; its expression could characterize
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a subgroup of acute leukemia patients with
higher resistance to standard chemotherapy,
relapse or death. Accordingly, it is recommended
to add CD133 to acute leukemia workup panel
to offer a chance for early intensive therapeutic
intervention in cases designated as having poor
prognosis.
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