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Original Article

Evaluation of plasma CCL3 levels in
individuals with newly diagnosed
chronic lymphocytic leukemia and it's
correlation with clinical and laboratory
parameters

Ruaa Hameed Nasif, Maysem Mouayad Abd Al-Mahdi

Abstract:

BACKGROUND: The most prevalent type of leukemia in adults is called chronic lymphocytic
leukemia (CLL). is a lymphoproliferative condition is defined by the mature clone’s expansion in
blood, secondary lymphoid tissues, spleen and the bone marrow. CCL3 is a cytokine that is involved
in development, repair, and the acute inflammatory state. CCLS3, therefore, should become useful
for risk assessment in patients with CLL.

OBJECTIVES: The aims of the study were to estimate the level of plasma CCL3 in newly diagnosed
patients with CLL matched to healthy controls and correlate it with hematological parameters and
clinical parameters and prognostic markers such as CD38 and LAIR-1.

PATIENTS, MATERIALS AND METHODS: This study was cross-sectional in nature. Patient
group included 55 patients with newly established diagnosis of CLL proven by morphology and
immunophenotyping and control group included sex and age matched of 30 healthy individuals. The plasma
CCLS3 levels were measured using an enzyme-linked immunosorbent assay. Microsoft Office Excel 2019
and SPSS version 26 were used for the statistical analysis. The mean and standard deviation of normally
distributed numerical values whereas the terms “median” and “range” were used to describe numerical
values that are not regularly distributed. P <0.05 was used to determine the degree of significance.
RESULTS: There were statistically significant relationships between CCL3 of patient (median level
about 766.42 ng/ml) and control (median level about 453.35 ng/ml) groups (P < 0.001). There was
a strong correlation between CCL3 and white blood cell, hemoglobin, and absolute lymphocyte
count (P=0.013, P<0.001, and P=0.011, respectively). There was a strong relationship between
CCL3 expression with Binet stage and with hepatomegaly (P < 0.001 and P = 0.020, respectively),
but no significant relation between CCL3 expression and CD38 and LAIR-1.

CONCLUSIONS: Patients with CLL had high levels of CCL3, which increased with advancing Binet
stages. Therefore, our research clarified the useful and simplicity of measurement of CCL3 plasma
levels for follow-up in CLL patients and risk assessment.
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Introduction and spreads to the blood, usually growing

slowly. By the maturation of CD5+ clones
and their accumulation in the bone marrow,
peripheral blood, and secondary lymphoid
organs together with the B-cell antigens
CD19, CD20, and CD23." In the most

hronic lymphocytic leukemia (CLL) is a
cancer that begins in bone marrow cells
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recent update of the SEER database, the age-adjusted
incidence of CLL in the United States was 4.9 per 100,000
inhabitants per year, which makes CLL one of the most
common types of leukemia. The median age at diagnosis
is 70 years. Only 9.1% of patients with CLL are younger
than 45 years. More male than female patients (1.9:1) are
affected, and this gender effect seems to be stable across
all ethnicities.™

The inflammatory cytokine CCL3 is a member of the CC
chemokine family. The majority of mature hematopoietic
cells are able to finish the synthesis of MIP-1o./ CCL3. CCL3
is known to be secreted by many mature hemopoietic cells.
It participates in osteoclast activation, wound healing,
and the acute inflammatory state, both nonhematological
and hematological carcinogenesis and metastasis.”! B
lymphocytes generate elevated quantities of CCL3, which
in turn lead to the leukemia niche being populated by cells
of the macrophage lineage. The inflammatory substances
produced by the recruited cells, such as tumor necrosis
factor alpha, eventually trigger the expression of VCAM-1
by stromal cells. VCAM-1 is a ligand for CD49d, and it
interacts with CD49d to transmit prosurvival signals to
CLL cells. Therefore, CCL3 can promote the leukemia
niche’s development, which is crucial for CLL cells to
survive.*' The aims of the study were to estimate the level
of plasma CCL3 in newly diagnosed patients with CLL in
contrast healthy controls and to correlate it with clinical
and hematological parameters and with prognostic
markers CD38 and LAIR-1.

Patients, Materials, and Methods

This research was cross-sectional composed of 55 adults,
newly diagnosed, CLL patients with different clinical
stages. It was done from October 1, 2022, to March
8, 2023. The patients were in the Baghdad Teaching
Hospital of the Medical City’s Haematology Outpatient
Clinic. The diagnosis was made in the Flow Cytometry
Unit of the Medical City in Baghdad’s National Centre
for Teaching Laboratories based on the morphology
and immunophenotyping of the peripheral blood cells.
Flow cytometry was done for the diagnostic markers
using an eight-color flow cytometry (BD FACS Can't
Flow Cytometer, USA). This study, approved by Ethics
Committee of Iraqi council were obtained from all of the
patients who participated in the study. The study was
approved by the Review Ethical Committee of the Scientific
Council of Pathology at the Iragi Council for medical
specialization and written informed consent was taken
from all of the individuals who were included in the study.

Data were assembled for each patient using a
questionnaire form detail from each patient were
obtained, such as name, age, sex, primary symptoms,
and physical indicators, particularly the existence of
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lymphadenopathy, splenomegaly, and hepatomegaly
in addition to hematological markers. The ages of the
included patients were newly diagnosed from <50
to >70 years old. The 30 sex- and age-matched control
group of healthy individuals.

Blood sampling a 3 ml venous blood sample from each
of the study’s patients and controls, obtained under
aseptic technique by venipuncture from antecubital
fossa. These 3 ml of blood were added to K3-EDTA tubes
for examination of complete blood count, blood film and
reticulocyte count in National Centre for Educational
Laboratories then centrifugation for 10 min at 3000 rpm
Plasma was separated and then was stored in Eppendorf
tube at — 80°C up to 6 months for measurement of
CCL3 by ELISA in National Centre for Educational
Laboratories using CCL3 ELISA kit from Bioassay.

Results

Fifty-five patients of CLL were studied in contrast
to 30 sex- and age-matched control group of healthy
individuals. No statistically strengthen relation of age
was observed between patient and control, P = 0.083.

No statistically strengthen relation of sex distribution was
observed between patient and control, P = 1.000 [Table 1].

Clinical features

splenomegaly and lymphadenopathy are the
most prevalent clinical characteristics at the time
of presentation for CLL patients in this research
were (58.2% and 32.7%, respectively), followed by,
hepatomegaly (16.4%) [Figure 1].

Patient distribution for CLL based on Binet staging of
the 55 cases studied; 26 were Stage A, 18 for Stage B and
11 for Stage C.
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Figure 1: Clinical feature of patients (n = 55). LAP = Lymphadenopathy

45



Nasif and Al-Mahdi: Plasma level of CCL3 in CLL patients

Hematological parameters of patients and

controls

Comparison of hematological data between 55 patients

and 30 controls as Table 2 show there are statistically

significant relation of hematological parameters (white
blood cell [WBC], hemoglobin [Hb], platelet [PLT]) were

determined between patients and control P < 0.001.

e CLL patients with median plasma CCL3 level
was (766.42 ng/mL) which is significantly raised than
that in control group (453.35/mL) with a P < 0.001

¢ InCLL patients absolute lymphocyte count (ALC) and
smudge cells of median (39.9 x 10°/1,17%) respectively,
while in control there were no lymphocytosis and
smudge cells.

Comparison of CCL3 (chemokine ligand 3)
according to sex of patients

CCL3 levels did not significantly relate with sex with
P =0.893 [Table 3].

Comparison of CCL3 with the presenting signs in
chronic lymphocytic leukemia patients
Significant statistical correlation between CCL3 with
hepatomegaly of P = 0.020.

There was no significant statistical correlation between
chemokineligand 3 (CCL3) with lymphadenopathy (LAP)
and splenomegaly in patients.

Comparison of chemokine ligand 3 according to
stages of disease in patients

The median plasma CCL3 level was found to be raised
among Binet C patients than Binet A and Binet B.
A statistically significant relation was found between CCL3
and higher clinical stages of CLL with P < 0.001 [Figure 2].

Relation of CCL3 to CD38 and to LAIR-1

No significant relation was found between CCL3
and CD38 [Table 4] and also with CCL3 and
LAIR-1 [Table 5].

Relations of CCL3 with age and hematological

parameters in patients and control

CCL3 expression showed a highly positive correlation
with hemoglobin level, WBC count, and ALC (P < 0.001,
P =0.013, and P = 0.011, respectively).

However, it showed no significant relation with smudge
cells (P = 0.155).

While correlation with PLT of patient was no
significant (P = 0.067).

Finally, age did not significantly correlate with CCL3 in
patients shown in Table 6.

46

Table 1: Comparison of patient and control group
demographic data

Parameter Patients Controls P
(n=55) (n=30)

Age (years)
Mean+SD 62.67+12.07 58.67+4.3 0.083*
Median 62 (35-87) 59 (48-65)
(range)

Sex, n (%)
Male 37 (67.3) 20 (66.7) 1.000**
Female 18 (32.7) 10 (33.3)

*Unpaired test, **Fisher’s exact test. SD=Standard deviation

Table 2: Comparison of hematological data between
patients and control

Parameter Patients (n=55) Controls (n=30) P*
Hb (g/dL)
Mean+SD 12.41+2.46 14.86+1.34 <0.001
Median (range) 12.7 (5.4-16.63) 15.1 (12-16.52)
WBC (x10%L)
Mean+SD 69.44+52.8 7.85+1.82 <0.001
Median (range) 51.7 (10.3-228) 7.4 (5.12-11)
Platelets (x10%/L)
Mean+SD 196.43+108.74 283.7+£70.17 <0.001
Median (range) 164.7 (49.6-661) 289.5 (150-409)
CCL3
Mean+SD 866.64+369.28 480.48+140.44  <0.001

Median (range)

ALC (x10%L)
Mean+SD
Median (range)

Smudge cell (%)
Mean+SD
Median (range)

766.42
(373.23-1635.57)

58.12+44.04
39.9 (6.5-192)

22.32+17.7
17 (1-69)

453.35
(216.55-945.57)

*Mann—-Whitney test. CCL3=Chemokine ligand 3, Hb=Hemoglobin,
WBC=White blood cell, SD=Standard deviation, ALC=Absolute lymphocyte

count

Table 3: Comparison of chemokine ligand 3
according sex of patients

Parameter Male (n=37) Female (n=18) P*
CCL3
Mean+SD 866.66+388.9 866.6+336.01 0.893
Median (range) 775.88 764.05

(373.23-1635.57)

(452.46-1406.75)

*Mann—-Whitney test. CCL3=Chronic lymphocytic leukemia, plasma chemokine
ligand 3, SD=Standard deviation

Table 4: Comparison of chemokine ligand 3
according to presence of CD38 in patients

Parameter Positive (n=4) Negative (n=51) P*
CCL3
Mean+SD 1122.8+329.55 846.55+367.56 0.136

Median (range)

1054.36

(799.53-1582.95)

761.69

(373.23-1635.57)

*Mann-Whitney test. CCL3=Chronic lymphocytic leukemia, plasma chemokine
ligand 3, SD=Standard deviation
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Table 5: Comparison of chemokine ligand 3
according to presence of LAIR-1 in patients

Parameter Positive (n=26) Negative P*
(n=29)
CCL3
Mean+SD 853.61+363.25 878.33+380.64 0.833
Median (range) 735.97 775.88

(373.23-1635.57)  (453.05-1635.57)

*Mann-Whitney test. CCL3=Chronic lymphocytic leukemia, plasma chemokine
ligand 3, SD=Standard deviation

Table 6: Correlation of chemokine ligand 3 with age
and heamatological parameters in patients

Parameter CCL3 patients
Age

r 0.238

P 0.080
Hb

r -0.556

P <0.001
WBC

r 0.332

P 0.013
Platelets

r -0.249

P 0.067
ALC

r 0.339

P 0.011
Smudge cells (%)

r -0.194

P 0.155

CCL3=Chronic lymphocytic leukemia, plasma chemokine ligand 3,
Hb=Hemoglobin, WBC=White blood cell, ALC=Absolute lymphocyte count

Discussion

With time, in applying prognostic parameters are
interest which may predict survival and direct the plan
of management in patients with CLL has been increased.
This increasing interest is the result of the difficulty in
detected the time of onset and choice of therapy because
CLL shows a highly heterogeneous clinical course.® The
purpose of the current study was to elucidate how CCL3
expression in risk assessment and follow-up of CLL
patients.

The median age of CLL patients at diagnosis in this study
included was 62 (35-87) years; this result comparable
to other Iraqi study in 2018/ and was similar to other
study in 2011 and likewise comparable to reports from
nearby nations such as Iran.”? In comparison within
Western countries, the median age at diagnosis was
significantly higher.®®! This dissimilarity may be due to
biological, genetics, and possible risk factors in Iraqi
patients.®!
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Figure 2: Box plot chart of chronic lymphocytic leukemia 3 in patients according
to stage

The patients age group within (60-69) years are the
highest percentage which was similar to a previous Iraqi
study in 2015, and 2011.147!

However, male CLL patients in the current study was
higher than female percentage and male/female ratio
about (2:1) identical to that reported in western study."!
and similar to previous Iraqi study in 2018.[!

About clinical presentation, lymphadenopathy most
common feature in our study then splenomegaly followed
by hepatomegaly These results were comparable to other
westren study in 2017 and 2007.1011

In Binet Stage A the majority of our patients presented.
The remaining for each Binet B and C this result
was similar to western studies It revealed a higher
percentage of patients in stage A and a lesser percentage
of patients falling into Stage C, But dissimilar to Iraqi
study reported higher percentage of patients within
Stage C in 2018l probably due to improvement of
diagnostic tools and better awareness of patients seeking
medical services.!*]

For the hematological parameters of the patients.
The median Hb of patients was comparable to a previous
study of Western countries.¥ may be due to distribution

of 47% of patients in current study in Stage A.

The median level of ALC and platelatpheresis count was
comparable with another Iraqi study.™™

The marker that was aimed to be assessed in this study
is CCL3.

In CLL patients the plasma CCL3 levels of our study

were considerably greater than that of the typical
control group (P < 0.001) These were comparable to
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the results obtained by western studies done in 2009,
2011, 2016.141617]

Their levels were higher in CLL patients than in healthy
individuals. Because CCL3 is secreted by CLL cells in
response to B-cell receptor activation therefore, CCL3
plasma levels presumably reflect the activation of the
CLL clone.!™

No significant statistical relationship was detected
between CCL3 and sex (P = 0.893) and between CCL3
and age (P = 0.080) were in agreement with that reported
in 2019 study.!™!

Significant agreements were found between CCL3 and
each of WBC, ALC with (0 P =.013 and P = 0.011), this
result was consistent with that reported by study in
2011.4

Significant versus correlation was found with Hb level
with (P < 0.001), while no significant correlation found
in PLTs with (P = 0.06) but we couldn’t find any studies
to explore these correlations of their levels with CCL3
in CLL patients.

Patients with Binet stage C had significantly higher
levels of CCL3 with (P < 0.001) in our study Similar to
that study in 2011.# CLL cells secrete CCL3 in response
to B-cell receptor activation so more CLL cells in stage C
secrete more CCL3.I'"l We found no significant relation
between plasma levels of CCL3 and poor prognostic
markers, such as CD38 and LAIR-1 of (P = 0.136 and
P = 0.833) in contrast to that study in 2011.") May be
due to small number of patient samples or may be due
to CD38 and LAIR-1 have different physiological role in
CLL than CCL3, so this considers independent marker
in CLL.

Conclusions

Patients with CLL had high levels of CCL3, which
increased with advancing Binet stages. CCL3 secretion
show a significant positive correlation with WBC
and ALC and Hb but no significant correlation with
platelet count and show significant relation between
CCL3 secretion and hepatomegaly, but no significant
relation between CCL3 and CD38 and LAIR-1. This study
demonstrates the useful and simplicity of measurement
of CCL3 plasma levels for follow-up in CLL patients and
risk assessment.
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