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Abstract: Background: Evidence is accumulating on the role of T- cells in the pathogenesis and development of
chronic lymphocytic leukemia .Attention has been recently focused on regulatory T-cells (T-reg), which are
considered to play a key role in the regulation of immune responses to cancer. This study aimed to define the role of
regulatory T- cells and ZAP-70 expression in disease progression and to evaluate their expression in response to
therapy of CLL patients. Methods: 58 CLL patients (37 untreated and 21 CLL patients that were assessed before
and after 4 cycles of treatment with fludarabine and cyclophosphamide) and 28 age and sex matched healthy
controls were enrolled in this study. T-reg cells (CD4+CD25+) and ZAP-70expression were detected by
flowcytometer .Results: T-reg % was significantly lower in CLL patients than controls (p=0.001) while absolute T
reg count was significantly higher in CLL patients than controls (p=0.001). After treatment, absolute T-reg count
was significantly decreased (p=0.001) and non-significant decrease was found in T-reg %( p= 0.582). For disease
progression, absolute T-reg count was significantly increased in patients with Rai stages III-IV than the patients
with Rai stages 0-1I (p= <0.001).while no significant difference was found with T-reg % (p =0.697). In addition,
there was an association between ZAP and staging of CLL (p=0.045).However, there was no significant difference
in T-reg% and absolute T-reg count for ZAP -70 positive and ZAP-70 negative CLL patients. Conclusion: absolute
T- reg count rather than T-reg % can be used as predictive marker for disease progression in CLL patients. The
mechanism of T-reg expansion as well as the interaction between CLL cells and T-reg needs further studies before
developing innovative immune approaches targeting T-reg cells in CLL.
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1. Introduction boxP3(FOXP3),L-selectinCD62) and OX40 (CD134)
Chronic lymphocytic leukemia (CLL) is a antigen(6-8 ).
lymphoid malignancy characterized by the ZAP-70 is a 70 KD protein tyrosine kinase
accumulation of monoclonal B- lymphocytes in bone associated with zeta chain of the T cell receptor. It is
marrow, peripheral lymphoid organs and peripheral normally expressed in T- lymphocytes and critical for
blood (1). their activation by antigen.ZAP-70 expression is an
Evidence is accumulating on the role of T- cells unexpected finding in B-cell tumors, since the protein
in the pathogenesis and development of CLL has not been reported in normal circulating B cells.
.Attention has been recently focused on a subset of T- Recent data showed that the expression of ZAP-70
cells, which are generally termed regulatory T- cells protein is limited to CLL cells with unmutated
(T- reg).This naturally occurring regulatory immunoglobulin heavy chain genes. (9)
CD4+CD25+ The present study aimed to define the role of
T cells originate from the thymus and play a regulatory T- cells and ZAP-70 expression in disease
central role in the maintenance of peripheral progression and to evaluate their expression in
tolerance by suppression of autoreactive T-cells (2,3). response to therapy of CLL patients.
Few studies showed that this subset is increased
in CLL patients. Moreover, the data obtained from 2. Material and Methods:
solid tumors proved that increased numbers of T- reg The present study was conducted on 58 patients
cells are usually found as the disease progresses. who were admitted to the hematology unit of Internal
(4,5). Medicine department in Alexandria Main University
Although a truly unique marker for T- reg cells Hospital. They are meeting the diagnostic criteria for
is still not available, several molecules have been CLL and classified according to Rai staging. In
associated with these cells including cytotoxic T addition , 28 age and sex matched healthy controls
lymphocytes associated protein 4(CTLA4), fork head were also included. 37 of all patients Were untreated
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(stage 0, I and II) and the other 21 patients were
indicated for treatment (Stage II, III and IV).They
were assessed before and after 4 cycles of fludarabine
(25mg/m*> /day) and cyclophosphamide (250
mg/m?/day).

CLL patients with autoimmune hemolytic
anemia and autoimmune thrombocytopenia were
excluded from the study. Informed consent was
obtained from patients and the study was approved
by the Ethics Committee of Faculty of Medicine,
Alexandria University.

Laboratory investigations:

All patients& controls were subjected to:

(a)- Full history taking and complete clinical
examination.

(b)- Complete blood picture on Sysmex XT-1800
automated blood cell counter(Siemens Health care
Diagnostics Inc, USA).

(c) - Coomb's test and antiplatelet antibodies to
exclude autoimmune conditions.

(d)- Imunophenotyping to confirm diagnosis of
CLL patients using the following panel: CDS5, 19,
CD22, CD23, FMC7, Kappa and Lambda.

(e)- Flowcytometric measurement of regulatory T-
cells expression by monoclonal antibodies PE-CD4,
clone: SK3 and FITC-CD25, clone: BC96
(Biolegend, San Diego,CA.) using Miltenyi Biotec,
MACSQuant flowcytometer Analyzer equipped
with  MACSQuantify software version 2.3,
(USA).(10,11)

(f)-Flowcytometric measurement of PE- ZAP -
70expression, clone: IE7.2 (Biolegend, San
Diego,CA.)On CD19-FITC, Clone: HD37 (DAKO,
Denmark) using Miltenyi Biotec, MACSQuant
flowcytometer Analyzer equipped with MACS
Quantify software version 2.3,(USA).(12,13)
Flowcytometric analysis of T- reg: 100ul of whole
EDTA blood was mixed with 10 ul of each CD4+
andCD25+ MoAD in a single tube and incubated for
10 minutes at room temp. After red cell lysis and
repeated washing, the cells were analyzed by the flow
cytometer. Absolute CD4 count was calculated from
the percentage of CD4 subsets measured by
flowcytometer and absolute lymphocyte count
measured by well calibrated automated cell counter.
T-reg% was evaluated according to gating strategy
protocol previously described by Beacher Allan et al.
(14)

Absolute T-reg count was calculated from the T- reg
% and absolute CD4 count. (15)

Flowcytometric analysis of ZAP-70:100ulof whole
EDTA blood was mixed with 2ml 4%
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paraformaldehyde in PBS and incubated for 10
minutes at room temp. After repeated washing, the
cells were permeabilized by using 0.2% Tween
20.Then; they were incubated with 10 ul of ZAP-70
MoAb for 10 minutes at room temp. After

repeated washing with 0.2% Tween 20 followed by
PBS, the cells were analyzed by flowcytometer.
During analysis a gate was set around the required
cell population (positive for CD19).The cut-off point
of positivity for ZAP-70 was considered when more
than 20% of the cells were stained with a particular
antibody in excess of the background fluorescence in
the negative controls. (9)

Statistical analysis:

Data were analyzed using the Predictive Analytics
Software (PASW Statistics 18) (16).

3.Results :

According to the diagnostic criteria of CLL,
our patients showed significantly higher values of
white cell count (WBCs) and lymphocyte count
while the median of hemoglobin and platelet count
were significantly lower than control ( Table 1). T-
reg % was significantly lower in CLL patients than
the controls (median=1.52% vs.4.15%,
p=0.001).However, absolute T reg count was
significantly higher in CLL patients than the controls
(median=529 vs.75.5, p=0.001). Figure (1,2) &Table
(2). The absolute T-reg count was significantly
decreased after 4 cycles of treatment with fludarabine
and cyclophosphamide (median=529.0 vs 33.0,
p=0.001). Figure (3).while non-significant change
was found in T-reg %(p= 0.582) and ZAP-70
expression(p= 1.000).Table (2)

Regarding disease progression, absolute T-reg
count was significantly higher in patients with stages
II-IV than patients with stages 0-1I (median=729.0
vs.173.0, p=<0.001). (Figure 4). Non-significant
change was found with T-reg % ((median= 0.971 %
vs. 0.964 %, p =0.697).Moreover, we observed that
absolute T-reg count was highly correlated with
absolute lymphocyte count for both untreated patients
and those who were assessed before and after
treatment (r =0.584,p =<0.001,r =0.841= p=<0.001
and r =0.482,p =0.027 respectively).

There was an association between ZAP-70 and
staging of CLL (p=0.045).However, there was no
significant difference in T-reg% and absolute T-reg
count for ZAP -70 positive and ZAP-70 negative
CLL patients(1.67% vs.1.52%,p = 0.667for T-reg %
and497.0vs.743.0 p = 0.868 for absolute T-reg
count).
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Table (1): Clinical and Hematologic Profile of CLL Patients and healthy Controls.

Group 1(37) Group I (treated cases)(21) Group 111 (28)
(CLL untreated cases) | Before treatment After treatment (control)
Age: 64.57 + 9.06 65.0 + 9.58 63.10 + 6.46
Sex : Male: 20 Male : 12 Male :17
Female: 17 Female : 9 Female : 11
Stage
0 9 (24.3%) 0 (0.0%) 0 (0.0%)
1 10 (27.0%) 0 (0.0%) 0 (0.0%)
I 18 (48.6%) 4 (19.0%) 4 (19.0%)
11T 0 (0.0%) 10 (47.6%) 10 (47.6%)
v 0 (0.0%) 7 (33.3%) 7 (33.3%)
Hb (g/dl)
median (min. — max.) 12.0 (11-12.9) 9.2( 8.10-12.50) 11.3 (11.0-13.30) 14.1(13.0-15.5)
MV, <0.001" <0.001 <0.001"
WS, <0.001"
Platelet(X 10°/L)
median (min. —max.) | 207.0 (173-246) 205.0 (17-224) 209.0 (110 -283) 304.5 (219-434)
MV, <0.001" <0.001" <0.001"
"y, 0.001"
WBCs (X 10”/L)
median (min. —max.) | 28.0 (23.6- 52.0) 43.1 (25.9-182.0) 8.7 (3.2-10.7) 6.3 (4.8-8.3)
Vp, <0.001" <0.001" 0.251
Ny, 0.001"
Lymphocytosis (%)
median (min. —max.) | 83.0 (78-88) 85.0(77- 99) 34.0 (25-37) 32.0 (25-38)
"V, <0.001" <0.001" 0.200
P 0.001"
Lymphocyte
number/puL 24.20(19.6-44.26) 34.85(22.02-180.2) 1.76 (1.184 — 4.212) 2.10 (1.25-3.14)
median (min. — max.)
MV, <0.001" <0.001 <0.001"
Xp, 0.001"
MW p value for Mann Whitney test
WSRT): p value for Wilcoxon signed ranks test
pi: p value for comparison between control and each other group
p2: p value for comparison between before and after
*: Statistically significant at p <0.05
Table (2): flowcytometric studies in CLL patients and healthy controls.
Group 1(37) Group I (treated cases)(21) Group 111 (28)
(CLL untreated cases) | Before treatment After treatment (control)
T-Reg%
median (min. — max.) 0.53 (0.21-1.3) 1.60 (0.52-2.2) 1.52 (0.51-2.18) 4.15 (2.5-5.7)
MV, <0.001" <0.001 <0.001"
SRy, 0.582
T-Reg number/puL
median (min. —max.) | 155.0 (47-307) 529.0 (412-2162) 33.0 (17-58) 75.5 (45-158)
", 0.002" <0.001" <0.001"
SRy, 0.001"
ZAP-70
-ve 37 (100.0%) 15 (71.4%) 15 (71.4%) 28 (100.0%)
+ve 0 (0.0%) 6 (28.6%) 6 (28.6%) 0 (0.0%)
Mop, - FEp =0.021" FEp =0.021"
o) 1.000
WKL, p value for Wilcoxon signed ranks test MCp: p value for McNemar test " p: p value for Mann Whitney test

FEp: p value for Fisher Exact test p;: p value for comparison between control and each other group =~ ZAP-70 expression (cut-off 20%)
p2: p value for comparison between before and after ~ *: Statistically significant at p <0.05
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Figure (1): regulatory T-cell expression in control
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Figure (2): Regulatory T cell expression in CLL patient

250000 -

200000

150000

g

£
r

&

100000 -

EITRTR

1 m

w00 : ——
Before Aftar
Figure (3): TREG number beforeand afta trentinent in CLL patients

3326



Life Science Journal 2013;10(1)

http://www.lifesciencesite.com

2,500.0

2,000.0—

g
(=1
|

T reg numhber

1,000 0

o+

o T

o-1

T
- 1w
Slaging

Figure (4): T- regnmmnber and staging in

4. Discussion

T —reg cells are a subset of CD4+ lymphocytes
playing a key role in the modulation of immune
response. They preferentially move and accumulate
at tumor sites (17). T-reg

cells exist in markedly higher proportions
within  tumor infiltrating lymphocytes (TIL),
peripheral blood lymphocytes (PBL) and or regional
lymph node lymphocytes of patients with cancer
including B-CLL (18).

In agreement with Arena GD et al and Varma S
et al, we observed that T-reg % was significantly
lower in CLL patients than controls. However, the
absolute count of T-reg was significantly higher in
CLL patients than controls. They concluded that
absolute T-teg count may be important than T-reg %
in the pathogenesis of CLL (19, 20). Neoplastic cells
also directly recruit T-reg cells by producing
chemoattractants with the consequence of creating a
growth —favorable environment where the immune
response is efficiently suppressed (21, 22).Also, there
was a significant decrease in absolute count of T-reg
after therapy with fludarabine and
cyclophosphamide. These drugs augment the efficacy
of antitumor immune response by decreasing the
frequencies of T-reg cells and increasing both
lymphocyte proliferation and memory T- cells
(23,24) Therefore , Beyer et al, suggested that T-reg
cells cannot be used as predictive marker in cancer
patients treated with chemotherapy, particularly with
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CLL patients

drugs that influence the function and frequency of
these cells. (18). CLL patients with concomitant
autoimmune disorders were excluded from the study
because in the context of autoimmunity, T-reg act by
restraining autoreactive lymphocytes and their
number is found to be decreased in autoimmune
disorders (25). Some investigators reported that anti-
CD20 (rituximabe) is able to restore the number of T-
reg cells when wused to treat idiopathic
thrombocytopenic purpura (26). This appears very
interesting because this drug is increasingly used to
treat CLL in association with fludarabine and
cyclophosphamide. Our results were matched with
other investigators who found that T-reg frequencies
in the peripheral blood were significantly increased in
patients with advanced stages of disease (Rai staging
IIT and IV) (18, 19).

Jak et al., suggested that the role of T- reg in the
pathogenesis and expansion of CLL is not due to
tumor antigen stimulation. T-reg may accumulate by
increased formation facilitated by CD27-CD70
interaction in the lymph node proliferation centers
and decreased sensitivity to apoptosis(27).

Like Herishanu Yet al, there was an association
between ZAP expression and staging of CLL (28). In
addition, no significant difference in T-reg% and
absolute T-reg count for ZAP positive and ZAP
negative CLL patients as reported by Arena GD et al
and Verma S et al(19,20).
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In conclusion, absolute T- reg count rather than
T-reg % can be used as predictive marker for disease
progression. The mechanism of T-reg expansion as
well as the interaction between CLL cells and T-reg
needs further studies before developing innovative
immune approaches targeting T-reg cells in CLL.
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