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Characterization of immune cells in the micro-environment of
patients with B cell chronic lymphocytic leukemia and their

correlation to clinical and cellular markers of disease prognosis
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Abstract
Introduction: Chronic lymphocytic leukemia (CLL) is the most common lympho-
proliferative disorder of human adults in western countries. CLL is considered an
indolent disease. However, in some patients the disease progress rapidly, leading to
the patient death within two to three years from diagnosis. The determination of
disease progression which is currently based on physical findings and a simple blood
count has a limited accuracy. Therefore finding of new clinical and laboratory
markers which can help to determine patients with more aggressive disease are
needed. Hematopoietic malignant cells interact with immune cells in their
microenvironment in the blood, bone marrow and within the lymph nodes.
Understanding the effects of the immune cells on the malignant B cells and its
contribution to CLL disease progression has become a global research interest.
Hypothesis: incidences of immune cell subsets and expression of immuno-
suppressive molecules in blood stream may serve as a biomarker for patients
staging.
Objectives: to examine the relationship between the excepted RAI staging system,
which include clinical and laboratory findings, and:
1. Incidences of unique immune cell subsets in the tumor microenvironment.
2. Expression of molecules with immunosuppressive function on the tumor cells.
Research methods: a retrospective analysis of medical records, which have been
documented and assembled from B-CLL patients at diagnosis in the Hematology unit
of the Western Galilee Medical Center. The patients were classified and grouped
according to the accepted RAI staging tool, and compared for their:
1. Absolute lymphocytes, monoocytes, and granulocytes counts as recorded by
complete blood cell counter (CBC).
2. Relative incidence of the immune cell subsets: aff T-cells (CD3+, CD4+ or CD8+),
yd T-cells (CD3+, CD4-,CD8-) and NKT-cells (CD3+/CD56+).
3. Expression level of the immune inhibitory molecules: CD200 and LAIR-1 in tumor
cells.

4. Expression of prognostic valuable markers in tumor cells: CD38 and ZAP70.
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Results: first we should declare that patients group with RAI 2 were excluded from
the study due to insufficient number of patients that we found with this disease stage.
Comparison of CBC between the RAI groups, showed an increase in the absolute
lymphocytes count in RAI 4 as compared to RAI 0-3. No differences were found in
the absolute count of monocytes and granulocytes between patient's groups.
Comparison of the relative incidences of the immune cells subsets between the RAI
groups, revealed an increase in: yd T-cells (CD3+, CD4-, CD8-) between RAI 0 and
RAI 1-4 and a decrease of NKT-cells (CD3+/CD56+) between RAI 0-1 to RAI 3-4. No
differences in the expression levels of CD38, ZAP-70, CD200, and LAIR-1 were
found between the RAI groups.

Conclusions: The alterations in the relative incidences of NKT—cells and yd T-cells
that we found indicate their involvement in the immune surveillance of B-CLL. Further
research in wide prospective cohort is needed to expose the exact function of NKT—
cells and yd T-cells in disease progression and as a supportive biomarker for setting

accurate clinical staging for the disease.
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13 10 10
10 9 6 4
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23646 28233 28065 61892
14315 15522 20416 44385
6792 10374 4421 6007
888 1652 775 1509
10 19.23 27.77 10
100 100 100 100
27 44.44 21.42 75
25 0 37.5 0
22.98 30.33 28.04 15.12
63.92 52.9 62.73 54.74
32.48 41.14 31.42 40.83
10.53 11.66 11.66 6.03
2.86 5.27 5.11 4.65
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nniy? RAI4 nn1 oy o'2inn n¥iapza WBC 9w nroi710axa n'ooa 7y :02 n7av

.D'0'XI9N"70 1D0Na An7yn nyan a'ya ,RAIO0-3 nimn oy 021NN nixp

Descriptive Statistics

RAI N Mean Std. Deviation
WBC 42 26118.5714 28402.26172
abs lymph 42 16141.8430 23401.54458

0-3 abs mono 42 1097.6652 1549.04451
abs gran 42 7337.0555 9235.51656
Valid N (listwise) 42
WBC 10 61892.0000* 66311.92683
abs lymph 10 44385.2890** 44189.42344

4 abs mono 10 1509.9875 2134.67134
abs gran 10 6007.3260 2985.08891
Valid N (listwise) 10

Test Statistics®

WBC abs lymph abs mono abs gran
Mann-Whitney U 121.000 117.500 202.500 200.000
Wilcoxon W 1024.000 1020.500 257.500 255.000
z -2.067 -2.148 -.174 -.232
Asymp. Sig. (2-tailed) 0.39 .032 .862 .816

..0.039 7w nipnam nn1a YTaNn *

.0.032 ¥ nipnain nn1a 71an **
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RAI 1-4 nin oy o'7inn nixiajpa (CD4-\CD8-) y& T *xn ninwa amhy :03 a7av

.RAI 0 nn1 oy o'71nn nxe nniyy

Descriptive Statistics
Std. Deviation Mean N
6.60812 10.5389 18 CD3+CD56+
1.76043 2.8632 19 CD4-\CD8- R(')A‘ |
18 Valid N (listwise)
5.80836 8.2187 32 CD3+CD56+
3.16107 5.0364* 33 CD4-\CD8- F;AA:I
32 Valid N (listwise)

Test Statistics®

CD4-\CD8- CD56

185.500 226.000 Mann-Whitney U
375.500 | 754.000 Wilcoxon W
-2.434 -1.253 z

.015 .210 Asymp. Sig. (2-tailed)

. 0.015 ¥ nipnam nnMa ¥man *
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RAI 3-4 nmn oy o'7inn nixiaja (CD3+/CD56+) NKT 'xn ninbwa a1 :04 a7av

.RAI 0-1 nmmn oy 0'71nn NIXIAP NNIyYy

Descriptive Statistics
Std. Deviation Mean N
6.33 10.99 30 CD3+CD56+
2.55 3.84 32 CD4-\CD8- ngl
30 Valid N (listwise)
4.64 6.15* 20 CD3+CD56+
3.39 4.88 20 CD4-\CD8- F;AA:I
20 Valid N (listwise)
Test Statistics®
CD4-\CD8- CD3
+CD56+
271.000 165.500 Mann-Whitney U
799.000 375.500 | Wilcoxon W
-.922 -2.664 |z
356 008 tAa?;r;])p. Sig. (2-

. 0.008 Yw niznam nn1a 71an®
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