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Abstract: Background: B-CLL is a heterogeneous disease with a highly variable clinical course and prognosis. Rai 
and Binet staging systems have been recognized as standard methods of assessing the survival and the treatment 
requirements in B-CLL patients. There is a need to seek out other prognostic factors in the early stage of the disease 
to identify stable or progressive forms of CLL that might facilitate risk-adapted treatment strategies. CD26 is a 
multifunctional type II cell surface glycoprotein that is widely expressed by many cells. LAIR1 (CD305) is a 
transmembrane glycoprotein acting as inhibitory receptor has been recently demonstrated in patients with CLL. Aim 
of the Work: Studying the role of CD305, CD26 expression in chronic lymphocytic leukemia and their correlation 
with CD38 and ZAP 70 expression. Subjects and Methods: This study was conducted on 50 newly diagnosed CLL 
cases from Internal Medicine Department, Tanta University Hospital and 20 healthy subjects as a control group. 
Results: Higher expression of ZAP 70, CD38, CD26, lower expression of CD305 is associated with more advanced 
staging. A negative correlation between CD305 expression and TLC, ALC, LDH, CD26, CD38 and ZAP 70 
expression and a positive correlation with Hb level and platelet count. Where, positive correlation between CD26 
expression and previous parameters and a negative correlation with Hb level, platelet count and CD305 expression. 
There was a significant longer overall survival and disease free survival in patient with high CD 305 expression and 
also in low CD 26 expression. Conclusions: CD26 and CD305 together with CD38 and ZAP 70 represent an 
important adverse prognostic markers, their expression should be routinely investigated for a better prognostic 
assessment of CLL patients and showed be taken in consideration in designing further therapeutic strategies based 
on patient specific risk factors. 
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Chronic Lymphocytic Leukemia. Nat Sci 2019;17(12):251-258]. ISSN 1545-0740 (print); ISSN 2375-7167 
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1. Introduction:  

Chronic lymphocytic leukemia (CLL) is the most 
common leukemia in the Western world, characterized 
by progressive accumulation of clonal B-lymphocytes 
coexpressing CD5 and CD19 with variable 
lymphadenopathy and splenomegaly and eventual 
bone marrow failure evidenced by anemia and 
thrombocytopenia [1]. 

The pathogenesis of B-CLL remains largely 
unknown, it may be due to defective apoptosis, genetic 
aberrations or cytokines [2]. 

It is more common in males mostly after the age 
of 60 years. Disease progress is quiet variable accord-
ing to a number of factors. Life expectancy may be 
greater than 10 years in most patients with early stage; 
however patients with more advanced stage have a 
median survival of 18 months to 3 years. The Rai and 
the Binet systems are two commonly accepted staging 
methods in CLL [3]. 

The prognosis is related to particular biological 
parameters such as cytogenetic abnormalities, 

mutational status of IgVH, expression of ZAP70 and 
CD38, serum markers CD23, thymidine kinase and 
beta2-microglobulin (B2M), bone marrow 
examination and lymphocyte doubling time. Although 
those markers may help to predict the prognosis, the 
application of these tests is not suggested to be used in 
routine practice for the treatment. There are 
discrepancies between the usages of those molecular 
markers and their impact on the prognosis of the 
disease [4]. 

The most important prognostic factors in CLL 
have been reported as clinical stage, tumor load 
markers, both CD38 and ZAP70, and genetic 
parameters. Cellular proteins ZAP70 and CD38 have 
been found to be closely related to the prognosis of 
CLL [5]. 

CD26 is a multifunctional type II cell surface 
glycoprotein that is widely expressed by T 
lymphocytes, natural killer (NK), epithelial, 
endothelial and acinar cells of many tissues. CD26 
expression is very low in B-cells; however, it is 
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upregulated following in vitro activation. CD26 has 
been suggested to play a role in the pathogenesis and 
progression of many types of tumors. Also, it may 
play a role in preventing apoptosis and metastasis as a 
result of its tumors ability to bind extracellular matrix 
proteins [6]. 

LAIR1 (Leukocyte-Associated Immunoglobulin-
like Receptor-1), also known as CD305, is a 
transmembrane glycoprotein acting as inhibitory 
receptor, which is expressed by most immune cells. 
The known LAIR1 ligands are the extracellular matrix 
collagen and C1q, the first component of the 
complement. LAIR1 expression varies during B-cell 
differentiation and has been recently demonstrated in 
patients with CLL. In B-cells, the in-vivo role of 
LAIR1 consists in inhibiting B cell receptor (BCR)-
mediated signaling and in controlling kinase pathways 
involved in cell proliferation [7]. 

 
2. Subjects and Methods: 

The present study was performed on 50 newly 
diagnosed cases of B-CLL (32 males and 18 females) 
selected from Internal Medicine Department of Tanta 
University Hospital and 20 healthy persons as a 
control group. Informed consent was obtained from 
every patient for laboratory studies according to the 
guidelines of Committee of Medical Ethics of Tanta 
University Hospitals. This study was approved by the 
Committee of Human Research at Tanta University, 
Egypt. CLL diagnosis was based on NCI Working 
Group criteria and confirmed by a flowcytometry 
score >3. Patients were selected to be newly diagnosed 
cases before receiving any treatment. 
Patients were subjected to the following laboratory 
tests: 

Complete blood picture with examination of 
peripheral blood smears, immunophenotyping of all 
cases by flowcytometry using chronic lymphocytic 
panel, Lactate dehydrogenase enzyme (LDH), 
Erythrocyte sedimentation rate (ESR), Flowcytometry 
estimation of CD305, CD26, CD38 and ZAP 70 
expression on peripheral blood samples for all cases. 
Statistical Analysis 

All of the statistical calculations were made 
using excel program and SPSS V.22. (Statistical 
package for social science) program. Qualitative data 
were presented as frequency and percentage. 
Statistical analysis of the present study was conducted 
using the mean value, standard deviation [SD], chi-
square test, Standard student "t test”, Analysis of 
variance [ANOVA] tests (f), Chi-square test, Linear 
Correlation Coefficient [r], ROC-curve, Kaplan-Meier 
test survival analysis. The best cutoff points for CD26, 
CD305 was done by (ROC) curves receiver operating 
characteristic. Regarding CD26 was 10% and CD305 
was 30%. The cutoff point for ZAP 70 was ≥30% and 
for CD38 was ≥30%. 
 
3. Results: 

CLL was more prevalent in male gender and with 
advanced age. Lymphadenopathy was present in 86% 
of CLL patients, Splenomegaly was present in 60%of 
CLL patients, and Hepatomegaly was present in 38% 
of CLL patients. 
Laboratory findings in the studied groups: 

The disease was associated with increased TLC, 
ALC, lymphocyte percentage, LDH and ESR levels 
and decreased Hb and platelets (Table 1). 

Table (1): Laboratory findings in the studied groups. 

 Range Mean ± S. D t. test p. value 

Hb (g/dl) 
Patient 5 – 13.5 10.31 ± 2.10 

26.999 0.001* 
Control 11.5 – 15 12.85 ± 0.92 

PLT (x109/L) 
Patient 50 – 348 146.12 ± 66.07 

48.297 0.001* 
Control 185 – 390 267.80 ± 66.45 

TLC ( x109/L) 
Patient 15.8 – 320 76.74 ± 66.95 

21.546 0.001* 
Control 4.1 – 10 6.94 ± 1.74 

Lymphocytes % 
Patient 60 – 95 82.20 ± 9.47 

387.259 0.001* 
Control 33 – 50 38.75 ± 4.25 

ALC ( x109/L) 
Patient 11.85 – 240 57.55 ± 50.21 

21.546 0.001* 
Control 3.08 – 7.50 5.20 ± 1.30 

LDH (IU/L) 
Patient 240 – 986 635.80 ± 223.96 

42.584 0.001* 
Control 230 – 410 304.45 ± 49.64 

ESR (mm/hr ) 
Patient 10 – 58 32.04 ± 16.02 

45.695 0.001* 
Control 4 – 10 7.65 ± 1.87 

 
CD 305 and CD 26 expression in the studied groups: 
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CD305 expression was significantly decreased in CLL patients as compared to control group and the 
expression of CD26 was significantly increased in CLL patients as compared to control group (Table 2). 

 
Table (2): CD 305 (LAIR-1), CD 26 expression in the studied groups 

 Range Mean ± S. D t. test p. value 

CD 305% 
Patient 6.4 – 99 49.67 ± 38.50 

12.845 0.001* 
Control 30.5 – 99 82.23 ± 19.98 

CD 26% 
Patient 4.5 – 94.6 54.01 ± 36.81 

33.687 0.001* 
Control 2.8 – 10.3 5.99 ± 2.14 

 
Relation between clinical data in CLL patients with 
the studied markers (CD305, CD26, CD38, ZAP 70 
expression): 

In this study, there was a significant positive 
association between ZAP 70 expression and degree of 
lymphadenopathy and significant negative association 
between CD305expression and degree of 
lymphadenopathy, where there was no significant 
association between CD26, CD38 expression and 
degree of lymphadenopathy. Also, there was a 
significant positive association between CD26, CD38, 
ZAP 70 expression and degree of splenomegaly and 
significant negative association between CD305 

expression and degree of splenomegaly. While, there 
was a significant positive association between CD26, 
CD38, ZAP 70 expression and degree of 
hepatomegaly and significant negative association 
between CD305 expression and degree of 
hepatomegaly (Table 3). There was significant 
positive association between CD26, CD38, ZAP 70 
expression and degree of Rai staging where there was 
significant negative association between CD305 
expression and degree of Rai staging. High expression 
of ZAP 70, CD38, CD26, lower expression of CD305 
are associated with more advanced staging (Table 4). 

 
Table (3): Relation between clinical data and CD305, CD26, CD38, ZAP 70 expression. 

 Range Mean ± S. D t. test p. value 

L
ym

p
h

ad
en

op
at

h
y ZAP 70 

Present  0.6 – 99.6 56.98 ± 38.56 
4.598 0.037* 

Absent  1.8 – 99 23.71 ± 34.32 

CD 38 
Present  4.1 – 97.2 48.82 ± 28.32 

2.385 0.129 
Absent  10 – 62.5 31.47 ± 21.45 

CD 305 
Present  6.4 – 99 44.34 ± 37.23 

6.552 0.014* 
Absent  13 – 98.1 82.40 ± 30.80 

CD 26 
Present  4.5 – 94.6 54.96 ± 36.05 

0.204 0.653 
Absent  4.8 – 94.6 48.13 ± 43.85 

S
p

le
n

om
eg

al
y 

ZAP 70 
Present  9.9 – 99.6 75.07 ± 30.87 

49.828 0.001* 
Absent  0.6 – 75 18.20 ± 22.64 

CD 38 
Present  4.1 – 97.2 59.47 ± 24.73 

24.217 0.001* 
Absent  8.2 – 79.8 26.77 ± 20.13 

CD 305 
Present  6.4 – 99 29.46 ± 29.26 

34.981 0.001* 
Absent  11.2 – 98.5 79.97 ± 30.06 

CD 26 
Present  5.6 – 94.6 67.32 ± 30.69 

12.025 0.001* 
Absent  4.5 – 94.6 34.03 ± 36.84 

H
ep

at
om

eg
al

y 

ZAP 70 
Present  11.7 – 99.6 72.44 ± 28.34 

9.338 0.004* 
Absent  0.6 – 99 39.99 ± 40.55 

CD 38 
Present  5.3 – 97.2 57.73 ± 22.96 

5.513 0.023* 
Absent  4.1 – 92.8 39.44 ± 28.77 

CD 305 
Present  6.4 – 98 28.02 ± 28.45 

11.829 0.001* 
Absent  10.3 – 99 62.93 ± 38.16 

CD 26 
Present  7.3 – 94.4 69.65 ± 28.12 

6.110 0.017* 
Absent  4.5 – 94.6 44.42 ± 38.59 

  



 Nature and Science 2019;17(12)   http://www.sciencepub.net/nature   NSJ 

 

254 

Table (4): Relation between Rai staging system and CD305, CD26, CD38, ZAP 70 expression. 

Rai Range Mean ± S. D F. test p. value 

ZAP 70 

I 0.6 – 23.1 9.79 ± 8.58 

55.374 0.001* 
II 1.3 – 25.4 9.02 ± 7.51 
III 2.6 – 99 67.49 ± 29.50 
IV 46.7 – 99.6 87.81 ± 16.03 

CD 38 

I 8.2 – 25.2 16.91 ± 6.92 

47.243 0.001* 
II 4.1 – 21.3 15.28 ± 6.83 
III 27 – 90 59.86 ± 16.01 
IV 23.4 – 97.2 69.21 ± 18.10 

CD 305 

I 77.9 – 98.3 91.48 ± 8.11 

55.125 0.001* 
II 86 – 98.5 93.81 ± 4.31 
III 11.2 – 90.5 24.17 ± 25.54 
IV 6.4 – 99 22.56 ± 20.36 

CD 26 

I 4.5 – 91.2 15.90 ± 28.26 

16.705 0.001* 
II 5.1 – 76.7 24.81 ± 28.66 
III 10 – 94.6 75.46 ± 25.03 
IV 5.6 – 94.4 73.69 ± 24.81 

 
Correlation between laboratory data in CLL 
patients with the studied markers (CD305, CD26, 
CD38, ZAP 70 expressions): 

There was a significant negative correlation 
between CD305 expression and TLC, ALC, LDH, 
CD26 expression, CD38 expression and ZAP 70 
expression and a significant positive correlation with 
Hb level and platelet count. There was a significant 
positive correlation between CD26 expression and 
TLC, ALC, LDH, CD38 expression and ZAP 70 
expression and significant negative correlation with 
Hb level, platelet count and CD305 expression. There 

was a significant positive correlation between ZAP 70 
expression and TLC, ALC, LDH, CD38 expression 
and CD26 expression and significant negative 
correlation between Hb, platelet count and CD305 
expression. There was a significant positive 
correlation between CD38 expression and TLC, ALC, 
LDH, ZAP 70 expression and CD26 expression and 
significant negative correlation between Hb, platelet 
count and CD305 expression. There was no significant 
correlation between CD305, CD26, CD38, ZAP 70 
expression and ESR level (Table 5). 

 
Table (5): Correlation between CD305, CD26, CD38, ZAP 70 expression and studied markers 

 
ZAP 70 CD 38 CD 305 CD 26 

r. p r. p r. p r. P 
ZAP 70         
CD 38 0.812 0.001*       
CD 305 - 0.842 0.001* - 0.809 0.001*     
CD 26 0.644 0.001* 0.632 0.001* - 0.668 0.001*   
Hb (g/dl) - 0.722 0.001* - 0.746 0.001* 0.635 0.001* - 0.559 0.001* 
PLT (x109/L) - 0.623 0.001* - 0.508 0.001* 0.528 0.001* - 0.477 0.001* 
TLC (x109/L) 0.522 0.001* 0.406 0.001* - 0.447 0.001* 0.386 0.006* 
ALC (x109/L) 0.514 0.001* 0.571 0.001* - 0.539 0.001* 0.427 0.002* 
LDH (IU/L) 0.740 0.001* 0.728 0.001* - 0.759 0.001* 0.646 0.001* 
ESR (mm/hr) 0.104 0.254 0.205 0.147 0.195 0.187 0.297 0.109 

 
Clinical outcome of CLL patients: 

Our study yielded that there was a longer overall 
survival and disease free survival in patient with high 
CD305 expression than those with low CD305 

expression (Figure 1, 2). Also, there was a longer 
overall survival and disease free survival in patient 
with low CD26 expression than those with high CD26 
expression (Figure 3, 4). 
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Figure (1): Kaplan-Meier survival curve for overall 
survival in patient with high and low CD 305 expression. 

Figure (2): Kaplan-Meier survival curve for disease free 
survival in patient with high and low CD 305 expression. 

 

  
Figure (3): Kaplan-Meier survival curve for overall 
survival in patient with high and low CD 26 expression. 

Figure (4): Kaplan-Meier survival curve for disease free 
survival in patient with high and low CD 26 expression. 

 
4. Discussion:  

This study revealed the presence of 
lymphadenopathy and hepatosplenomegaly in most 
CLL patients as compared to control group and this 
was in agreement with Weirda el al., [8]. Regarding 
to Rai staging system, most patients were included in 
high risk group (III, IV) with lymphocytosis together 
with anemia or thrombocytopenia and 
heptospleenomegaly this was in contrast with Wu et 
al., [9]. Also Sagatys and Zhang, [10] stated that 80% 
of newly diagnosed CLL cases were at low risk 
according to modified Rai staging system. 

In the current study, Hb level showed a 
significant decrease in most CLL patients compared to 
control group. This finding was in consistent with the 
results of Sagatys and Zhang, [10]. Regarding 
platelets, there was a significant decrease in platelets 
count in CLL patients compared to control group in 
accordance with Parker et al., [11]. Total leukocytic 
count showed significant increase in CLL patients as 
compared to control group. In agreement with these 
results Palumbo et al., [12] who reported leukocytosis 

in CLL patients. In addition, a significant increase 
peripheral lymphocytic count in CLL patients 
compared to control group which was in accordance 
with Perry et al., [13]. 

In the current study, serum LDH levels showed 
significant increase in CLL patients compared to 
control group. This was in agreement with Rossi et 
al., [14] and Kipps, [15] who stated that LDH is one 
of the most common serum markers increased in CLL. 
They found that high levels of serum LDH were 
associated poor outcome and increased risk to develop 
Richter syndrome. Also increase in ESR levels in CLL 
patients compared to the control group. It is well 
known that ESR levels are not specific tool for disease 
activity. This was in agreement with Palumbo et al., 
[12]. 

High expression of CD26 was significantly 
associated with splenomegaly. This was in agreement 
with Ibrahim et al., [6] who reported that higher 
expression of CD26 was significantly associated with 
splenomegaly and more advanced Binet and Rai stages 
of CLL. Also, there was a significant relation between 
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increased CD26 expression and clinical stage 
according to Rai (0, I, II, III, IV). This finding was in 
consistent with the results published by Ibrahim et 
al., [6] and Matuszak et al., [16]. Increase CD26 
expression was found to be significantly correlated 
with elevated serum LDH activity. These results in 
accordance with those reported by Ibrahim et al., [6], 
Ghannam et al., [17] and Matuszak et al., [16]. 

In the present study there was a significant 
relation between increased CD26 expression and ALC. 
This is in agreement with Molica et al., [18] and 
Matuszak et al., [16]. As it well known that ALC was 
an important parameter in diagnosis and follow up. 
High expression of CD26 was significantly associated 
significant decrease in platelets count, significant 
decrease in HB concentration. These findings were in 
consistent with the results published by Ibrahim et 
al., [6]. In addition, high CD26 expression showed 
significantly higher incidence of hepatomegaly, high 
total leucocytic count and lower platelets count, high 
absolute lymphocytic count. This finding was in 
agreement with Ghannam et al., [17]. 

The present study found a significant correlation 
between CD26 expression and CD38 expression, 
CD26 expression and ZAP70 expression. These results 
in accordance with those reported by Ghannam et al., 
[17] and Ibrahim et al., [6]. However, Molica et al., 
[18] found a borderline significance for ZAP-70. In 
contrast to Matuszak et al., [16] who stated that there 
was no correlation between CD26 expression and 
CD38 expression. 

In the present study, high CD305 expression is 
significantly associated with early stages of CLL (I, II) 
while low LAIR1 expression is significantly 
associated more advanced stages (III, IV). This was in 
agreement with Rawstron, [19] and Sales et al., [20]. 
There was a significant negative correlation between 
CD305 expression and CD38 as reported by Poggi et 
al., [21] and Perbellini et al., [7]. This study found a 
significant negative correlation between CD305 
expression and ZAP 70 expression as reported by 
Poggi et al., [21]. 

In this study, there was a highly significant 
difference in the expression of ZAP 70 between 
patients and control group. This was as reported by 
Rassenti et al., [22]. Higher ZAP-70 expression was 
significantly correlated with more advanced Rai 
stages, with lymphadenopathies, splenomegaly. These 
results were in accordance with those reported by Del 
Principe et al., [23] and Hus et al., [24]. Moreover, in 
the present study, there was positive correlation 
between CD38 expression and ZAP70 expression as 
reported by Del Principe et al., [23]. High CD38 
expression was significantly correlated with advanced 
Rai stages, lymphadenopathy and splenomegaly. 
These results were in accordance with those reported 

by Hus et al., [24] and Del Principe et al., [23]. Also 
we found that higher CD38 expression was 
significantly correlated with total leucocytic count. 
This was in agreement with Hus et al., [24]. 

In this work there was a significant longer 
survival in patients who had higher CD 305 expression 
than those who had lower CD 305 expression and a 
significant longer disease free survival was observed 
in patients with CD 305 high expression than patients 
with CD 305 low expression. This was in agreement 
with Perbellini et al., [7]. So, It was considered that 
LAIR1 is an easily applicable and inexpensive marker 
to predict time to first treatment and disease free 
survival in patients presenting with CLL. Also, Sales 
et al., [20] and Benedetti et al., [25] said that a high 
expression has been associated with low-risk disease 
and with a longer time to first treatment and predicts 
longer overall survival in CLL. This is in agreement 
with Zucchetto et al., [26] who found that the 
concomitant high expression of the B-Cell Receptor 
signaling inhibitor molecules CD150, CD305, and 
CD307b predicts longer overall survival and longer 
time to first treatment in CLL. 

In the present study there was a significant longer 
overall survival in patients with low CD 26 expression 
than patients with high CD 26 expression and a 
significant longer disease free survival in patients with 
low CD 26 expression than patients with high CD 26 
expression. These results were in accordance with 
those reported by Ibrahim et al., [6] who found that 
patients with high CD26 expression had significantly 
shorter time to develop lymphocyte doubling versus 
those with low CD26 expression. Patients with high 
CD26 expression had significantly shorter 
progression-free survival versus those with low CD26 
expression. Overall survival showed no significant 
differences between high and low CD26 groups.  
 
Conclusion: 

From this study, it could be concluded that, 
CD26 expression, CD305 expression together with 
CD38 and ZAP 70 represent an important adverse 
prognostic marker and therefore its expression should 
be routinely investigated for a better prognostic 
assessment of CLL patients at diagnosis and showed 
be taken in consideration in designing further 
therapeutic strategies based on patient specific risk 
factors. 
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