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Abstract

Background: CLL is presently an incurable disease characterized by progressive accumulation of
mature lymphocyte in bone marrow and peripheral blood cause heterogeneous clinical course
ranging from indolent to aggressive disease. So, many efforts focus on finding reliable indicators
that can help to predict the outcome or explain clinical variability. Cluster of differentiation 14 (CD
14) has been emerged as one of these indicators, But it needs thorough assessment for its
prognostic capacity in CLL. This gave us the ardor to carry out this study. Objective: the current
study was conducted to assess the level of CD14 in serum of CLL patients and evaluate its relation
to clinical stage and other prognostic parameters and studly its probable prognostic role in CLL
patients. Patients and methods: forty five Iragi newly diagnosed B-CLL patient and forty five age
and sex matched healthy control were included in this study for evaluation of serum CD14 by
Enzyme Linked Immunosorbent Assay" ELISA". Results: The mean serum CD14 level was found
to be significantly higher in patients' serum than control and it was higher among patients with
advanced stage (Binet stage C and high risk (lll-IV) Modified Rai Stage). There had been a
significant relation between sCD14 level and patients with organomegaly and those with specific
complications. There were no mean differences between CD14 level and patient's age or gender
and there was no significant relation to hematological parameters. Conclusions: sCD14 level was
significantly higher in CLL patients than control group.
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1. Introduction

Chronic  lymphocytic leukemia (CLL) is a
lymphproliferative disorder recognized with
accumulated small mature lymphocytes at lymph
nodes, bone marrow, blood, liver, spleen, or
often at other organs. These lymphocytes are
marked with mature morphology and immature
biology [1]. CLL is a prevalent leukaemia that
affects adults in the Western world, accounting
for about 30% of all leukaemias and
approximately 10% of all haematological
neoplasms [2]. There are approximately 21,250
new cases of CLL and responsible for around
4,320 fatalities, accounting for a quarter of all
new leukemia cases in USA according to the
American Cancer Society's estimates for CLL for
2021. Men have approximately twice the rate of
occurrence as women. CLL is less common in
African or Asian people [3]. According to the most
up-to-date issued Iragi Cancer Boared Registry in
2019, leukemia was the fifth of top 10 most
common cancers in Iraq accounting for 5.51%
with 1,977 new case/ year. Unfortunately there is
no registration for incidence of each type of
leukemia. In a local study in Karbala province in
Irag, CLL was the least common type of leukemia
which represented only 15.7% of all leukaemia
types [4]. The etiology is poorly understood, yet
it is considered as an acquired disorder.
Conversely there is a suggestion of genetic
factors contribute to disease susceptibility; first-
degree relatives of patients with CLL have an 8.5-
fold increased risk of developing this disease, and
the concordance of CLL is higher among
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monozygotic twins than among dizygotic twins
[5]. CLL is distinguished by a typical apoptosis
failure; one of the hallmarks of cancer is the ability
to evade the apoptotic program, which is a key
factor in clinical resistance to treatment. That is
especially true for CLL [6]. The dormant leukemic
cells in the blood are unable to activate their
apoptotic program. This is dependent on a
variety of factors, including impaired apoptotic
machinery in CLL cells and an excess of survival
signals from the micro-environment (complex mix
of T- cells, nurse-like cells, macrophages and
stromal cells), which generate chemokines and
interleukins that activate survival pathways such
as NF-kB. In CLL cells, these pathways are
constantly active, resulting in the production and
overexpression of critical anti-apoptotic proteins
like myeloid cell leukemia-1(MCL-1), B-cell
lymphoma-2(BCL-2),  X-linked inhibitor  of
apoptosis protein(XIAP)and Bcl-2 homologous
antagonist/killer(BAK) [7] CLL is marked by
progressive immunological dysregulation in the
cellular, humoral, and innate immune
components, as well as an early increase in the
absolute  number of circulating  T-cells,
particularly immunosuppressive T-regulatory cells
and myeloid-derived suppressor cells [8, 9].
Aberrant functioning immune cell contribute to
the pathogenesis of CLL through release of
cytokines, chemokines and small extracellular
vesicles that promote CLL growth and survival
[10]. Many patients are diagnosed as a result of
incidental finding of a persistent lymphocytosis,
whereas the others have symptoms. Peripheral
blood morphology and immunophenotyping are
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important diagnostic procedures. Prognosis can
be determined using clinical staging, lymphocyte
doubling time, and biomarkers. Because CLL has
generally been thought to be incurable, the goals
of therapy are to increase survival time and
control symptoms [11]. Despite considerable
gains in CLL diagnosis, prognosis, and therapy
over the last decades, little is known about how
these advancements have influenced patient
survival at the population level, particularly
among newly diagnosed patients [12]. CD14 is
one of several markers being studied for
prognostic assessment in CLL patients. CD14 is a
cell surface glycoprotein expressed mostly in
innate immune response cells like monocytes,
macrophages, neutrophils, and B cells [13, 14].
This protein exists in two forms: membrane
molecule (MCD14) and a soluble form (sCD14)
[15]. The survival of CLL cells is linked to NFkB
constitutive activity. Monocytes aid CLL cell
survival by secreting soluble CD14, which
activates NFkB in these cells, while CLL cells
actively alter their microenvironment by
promoting accessory monocytes to secret CD14
[16]. The CD14 molecule is expressed on the
surface of monocytes and macrophages which
functions as an LPS receptor, coupled to LPS
binding protein, to mediate LPS-induced tumor
necrosis factor (TNF) production. Additionally,
this glycoprotein is seen in various amounts on
the surface of CLL cells that can release IL1.
However, the significance of the soluble version
of CD14 is still being contested [17].

2. Patients and Methods

This case control-study was approved ethically
and carried out in pathology department, College
of Medicin- Babylon University. It was conducted
on a total of 90 Iraqgi adult individuals. Forty five
adult patients were newly diagnosed with chronic
lymphocytic leukaemia based on physical
examination by a specialist, morphological
assessment of peripheral blood films, as well as
flowcytometric immunophenotypic profile were
attending the outpatient clinic of haemtology in
Baghdad Teaching Hospital and Marjan Teaching
Hospital, together with forty five age- and sex-
matched participants without CLL were included
and served as a normal control for comparison
with the patients study group. For reliable
assessment of CD14, alcoholic patients and those
who have severe trauma, subsequent malignancy,
tuberculosis, chronic liver disease, AIDS and
infection at the time of blood collection were
excluded from this study. Also, Patients with small
lymphocytic leukemia (SLL), monoclonal B cell
lymphocytosis, Richter's syndrome and B-cell
pro-lymphocytic leukemia were not included in
this study. The patients divided into patients with
typical CLL and those with atypical subtype and
all staged according to modified Rai and Binet
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staging systems. All participants were informed
about the study objectives and their consents
were obtained, then blood samples were
collected and the following investigations were
done: CBC, blood film and serum CD14 assay.
Human CD14 ELISA kit (BT LAB; E0283Hu) was
used for serum CD14 measurement, according to
manufacturer's instructions. CBC was done by
automated hematology analyzer and the blood
film examined by specialist haematopathologist.

3. Results

Clinicopathological distribution of patients

The mean age of patients was (59.64 + 8.01) years
with older patient was 75 year and younger
patient was 40 year. Majority of patients were
males (N=32, 71.1%). distribution of patients with
CLL using Modified Rai staging system revealed
the majority of patients (N=23, 51.1%) presented
with moderate risk and according to Binet system,
the majority of patients (N=19, 42.2%) presented
with stage B. Lymphadenopathy was the
commonest clinical finding presented in 86.7% of
patients and typical CLLwas the commonest
subtype.

Characteristic Patients
Age:
Range 40-70year
Mean 59.64 + 8.01year
median 60.00year
Gender
Male 32(71.1%)
Female 13(28.9%)
M:F ratio 2.46:1
Clinical finding
Lymphadenopathy
Yes 39(86.7%)
no 6(13.3%)
Organomegally
Yes 30(66.7%)
No 15(33.3%)
Modified Rai Stage
Low risk 7(15.6%)
Moderate risk 23(51.1%)
High risk 15(33.3%)
Binet stage
A 12(26.7%)
B 19(42.2%)
C 14(31.1%)
CLL subtype
Typical 43(95.6%)
Atypical 2(4.4%)
Complication
Yes 4(8.9%)
no 41(91.1%)

Comparison of hematological parameters
of the studied group

There were a significant differences in the means of
(Hb level, ALC, TWBC Count and platelet) between
CLL and control groups (p-value <0.001)
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Hematological parameter Study group N Mean + SD t-test P-value
Platelet count (x109/L) Contrcczvll_lt::jroup ig ;ZZZZ i gzgg -5.496 <0.001*
nioluel giel) Contrcc:nll_;roup jg 1132 i ?gs S22 =0Lu
Absolute lymphocyte count(x109/L) Contri:)lL;roup jg 5;;3 z (5)18;4 6.859 <0.001*
Total WBC count (x109/L) Contr((:)lL;roup e x e I <0.001*

*P < 0.05 was significant.

CD14 marker

There were significant differences in CD14 mean
values between research groups.
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Figure (1): mean differences in CD14 levels (mg/)
according to research group (N=90, P=0.004*}

Relation of sCD14 level with modified Rai
and Binet stages

There were significant differences in means of CD14
(mg/l) according Modified Rai and Binet staging
systems with the higher level demonstrated with
advanced stages (high risk Rai stage lll-IV and binet
stage C).

SFudy Modified Rai N |Mean + sD| F P-
variables stage value
cD 14 Low risk 7 [1.41£0.32
(mg/) Moderate risk | 23] 1.65 + 0.73 |4.166|0.022*
Highrisk [15]2.11 £ 0.38
Study ) Binet | | peanesp | F | P
variables | stage value
A 12 1.46 +0.28
CD 14 (mg/I) B 19 1.73 £0.81 [3.629/0.035%
C 14 | 2.08 +0.39

Relation of CD14 to hematological and
clinical parameters in CLL patients

The comparison between CD 14 (mg/l) and
haematological variables revealed there was a
negative correlation between Hb level and platelet
count with CD14 concentrations as the concentration
increased with lower Hb level and platelet count,
though this was statistically not significant.
Regarding clinical parameters, this study showed
significant differences between means of CD14
(mg/l) and organomegaly.
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Study [Hematological N| Mean + SD R
marker | parameter value
Platelet count
(x109/L) 45(169.79 + 73.03|-0.134/0.38
Hb level (g/dl) |45 11.76 + 2.46 |-0.259(0.086
CD 14
mo/) | oo 2 +51.34|0.185(0.223
ymphocyte |45/ 54.72 = 51.340.18510.
=), count(x109/L)
Total WBC
count (x109/L) 45| 68.99 + 64.520.218(0.151
*P < 0.05 was significant

ellilier) Complication|N| Mean + SD | t-test P-

finding value

CD 14 Yes 41275+1.04 .

(mg/l) No 41] 1.66 = 0.49 =7 201

c‘llm‘cal LAP N| Mean = SD | t-test |P-value

finding

CD 14 Yes 39 1.81 = 0.65

(ma/l) No 6| 1.44 %0234 3690178

Clinical

indling Organomegaly|N| Mean + SD | t-test |P-value|

CD 14 Yes 30[ 1.92 = 0.69 .

(mg/) No |15/ 1.4a =027 |=>28(0015
*P < 0.05 was significant.

4. Discussion

This study found the mean age of patients was 59.64
year which is comparable to that reported by other
Iragi workers where the mean age in their studies
were 57.18 and 59.24 respectively [18, 19], While it
was lower than that reported in western countries
[20, 21]. These differences may be related to the
effect of geographical, environmental factors and
population structure between Irag and Western
countries that made life expectancy lower among
Iraqgi population. The incidence of registered cases
of CLL in our study which included 32 (71.1%) male
and 13(28.9%) female was higher in male; where the
male: female ratio was 2.4:1. Some local research in
Baghdad and Erbil found the same result with M: F
ratio of 2.5:1 and 2.7:1 respectively [22, 23]. While it
was higher than that found in western study [24]
where the ratio was 1.4:1. The real cause of male
predominance in CLL disorder is unknown [25], But it
may be related to some oncogenic influences like
dietary habitudes and cigarette smoking or even
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hormonal abnormalities. We discovered that sCD14
levels were significantly greater in patient group
compared to control group (p-value =0.004). This
result was in line with that of other researchers in
many previous studies [16, 17, 26, 27] in the present
study, the level of sCD14 concentration was greater
in females than males, however, the difference is not
significant. In addition there was no significant
correlation between sCD14 level and the age of
patients. Similar result was reported by other studies
[27]. sCD14 level significantly associated with
advance stage of disease as the level was markedly
higher in advanced stages including high risk group
(Modified Rai Stage Ill-IV) and Binet stage C that
coincident with the result of other studies [16, 17, 26,
27]. There is a study found a direct link between the
expression of CD14 and advanced clinical stage
which are associated with shorter overall survival.
This strong relation reflects the importa nce of CD14
as prognostic factor in CLL.  Regarding
haematological parameters, We found a negative
correlation of CD14 with haemoglobin level and
platelet count as the concentration increased with
decreased haemoglobin level and platelet count
although it was not significant (The non-significant
association may be due to few number of patient
with low hemoglobin and platelet count in our study
and the negative correlation can be explained by
higher concentration of CD14 in advanced CLL stage
that associated with lower haemoglobin level and
platelet count). There were no significant correlation
with total WBC and absolute lymphocyte counts. In
the assessment of CD14 relation to clinical
parameters in this study, there was a significant
correlation of CD14 to organomegaly (P=0.015), but
there was no considerable association with
lymphadenopathy. One study showed that, there
was no significant relation between CD14 levels any
and clinical, laboratory or haematological
parameters [26], other study discovered a significant
negative correlation of CD14 to haemoglobin level
[27] These differences may be related to sample
number, different technique used, work environment
and the way of patient selection. There was no
significant correlation with CD14 and CLL subtype,
although the level was higher in atypical than typical
cases. This finding is original and didn't take in
consideration in previous studies. Some patient
(N=4, 8.9%) in this study presented with specific
complication (three with auto immunehaemolytic
anaemia and one with red cell aplasia) and statistical
analysis showed significant high CD14 concentration
among these complicated cases. This finding is
original and didn’t take in consideration in previous
studies

References

1. Ivanescu A, Oprea M, Momanu R, et al. Prognosis
factors in chronic lymphocytic leukemia. Joumnal of Medicine
and Life. 2012,5(Spec Issue)48. Available from:
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6880207/

Soluble CD14: a new Prognostic Factor in Patients with Chronic .....

2. Siegel R, Naishadham D, Jemal A. Cancer
statistics for hispanics/latinos, 2012. CA: a cancer

journal for clinicians. 2012;62(5):283-98.
https://doi.org/10.3322/caac.21153
3. Zenz T, Mertens D, Kippers R, et al. From

pathogenesis to treatment of chronic lymphocytic
leukaemia. Nature Reviews Cancer. 2010;10(1):37-
50. https://doi.org/10.1038/nrc2764

4, Mijali A, Al-Shammari HHJ, Abbas NT, et al.
Leukemia epidemiology in Karbala province of Iraq.
Asian Pacific Journal of Cancer Care. 2019;4(4):135-
9. https://doi.org/10.31557/apjcc.2019.4.4.135-139
5. Cerhan JR, Slager SL. Familial predisposition and
genetic risk factors for lymphoma. Blood, The Journal of
the American Society of Hematology. 2015;126(20):2265-
73. https://doi.org/10.1182/blood-2015-04-537498

6. Billard C. Apoptosis inducers in chronic
lymphocytic leukemia. Oncotarget. 2014;5(2):309.
https://doi.org/10.18632%2Foncotarget. 1480

7. Bosch F, Dalla-Favera R.  Chronic
lymphocytic leukaemia: from genetics to treatment.
Nature reviews Clinical oncology. 2019;16(11):684-
701. https://doi.org/10.1038/s41571-019-0239-8

8. Forconi F, Moss P. Perturbation of the normal
immune system in patients with CLL. Blood, The Journal
of the American Society of Hematology. 2015;126(5):573-

81. https://doi.org/10.1182/blood-2015-03-
567388https://doi.org/10.1182/blood-2015-03-567388
9. Gehlot P, Murali B, Annapoorna B, et al.

Using biodentine for non-surgical endodontic re-
treatment of maxillary central incisor associated with
severe external apical root: A case report with 2-
years follow-up. J Nat Sci Biol Med. 2021;12(2):260-
2. https://doi.org/10.4103/jnsbm.jnsbm 47 21

10. Moreira J, Rabe K, Cerhan J, et al. Infectious
complications among individuals with clinical
monoclonal B-cell lymphocytosis (MBL): a cohort
study of newly diagnosed cases compared to
controls. Leukemia. 2013;27(1):136-41.
https://doi.org/10.1038/leu.2012.187

11. Devereux S, Cuthill K. Chronic lymphocytic
leukaemia. Medicine. 2017;45(5):292-6.
https://doi.org/10.1016/j.mpmed.2017.02.001

12. van der Straten L, Levin M, Visser O, et al. Survival
Continues To Increase In Chronic Lymphocytic Leukemia:
A Population-Based Analysis Among 20,324 Patients
Diagnosed In The Netherlands Between 1989 And 2015.
Hematological Oncology. 2019;37:207-8.
https://doi.org/10.1002/hon.24 2630

13. Korpelainen S, Intke C, Hamaldinen S, et al.
Soluble CD14 as a diagnostic and prognostic
biomarker in hematological patients with febrile
neutropenia.  Disease  Markers.  2017;2017.
https://doi.org/10.1155/2017/9805609

14. Rao S, Anthony ML, Chowdhury N, et al.
Molecular characterization of lung carcinomas: A study on
diagnostic, predictive, and prognostic markers using
immunohistochemical analysis at a Tertiary Care Center in
Uttarakhand, India. J  Carcinog.  2021;20:17.
https://doi.org/10.4103/jcar.jcar 14 21

15. Wu Z, Zhang Z, Lei Z, et al. CD14: Biology
and role in the pathogenesis of disease. Cytokine &

1841



https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6880207/
https://doi.org/10.3322/caac.21153
https://doi.org/10.1038/nrc2764
https://doi.org/10.31557/apjcc.2019.4.4.135-139
https://doi.org/10.1182/blood-2015-04-537498
https://doi.org/10.18632%2Foncotarget.1480
https://doi.org/10.1038/s41571-019-0239-8
https://doi.org/10.1182/blood-2015-03-567388https:/doi.org/10.1182/blood-2015-03-567388
https://doi.org/10.1182/blood-2015-03-567388https:/doi.org/10.1182/blood-2015-03-567388
https://doi.org/10.4103/jnsbm.jnsbm_47_21
https://doi.org/10.1038/leu.2012.187
https://doi.org/10.1016/j.mpmed.2017.02.001
https://doi.org/10.1002/hon.24_2630
https://doi.org/10.1155/2017/9805609
https://doi.org/10.4103/jcar.jcar_14_21

HIV Nursing 2022; 22(2): 1838-1842

growth factor reviews. 2019;48:24-31.
https://doi.org/10.1016/j.cytogfr.2019.06.003

16. Seiffert M, Schulz A, Ohl S, et al. Soluble
CD14 is a novel monocyte-derived survival factor for
chronic lymphocytic leukemia cells, which is induced
by CLL cells in vitro and present at abnormally high
levels in vivo. Blood, The Journal of the American
Society of Hematology. 2010;116(20):4223-30.
https://doi.org/10.1182/blood-2010-05-284505

17. Callea V, Morabito F, Luise F, et al. Clinical
significance of sIL2R, sCD23, sICAM-1, IL6 and sCD
14 serum levels in B-cell chronic lymphocytic
leukemia. Haematologica. 1996:81(4):310-5.
https://doi.org/10.3324/%25x

18. Ahmed ™, Ahmed AA.
Immunohistochemical Expression of CD26 in Bone
Marrow Biopsies of Chronic Lymphocytic Leukemia
Patients. Indian Journal of Public Health Research &
Development. 2019;10(2).

19. Aljabban A, Alalsaidissa J. The Expression of
Human Telomerase Reverse Transcriptase Gene and lIts
Activity in Patients with B-Cell Chronic Lymphocytic
Leukemia and lts Impact on Clinical Staging. Global
Journal of Health Science. 2018;10(5):167. Available from:
https://pdfs.semanticscholar.org/a227/9cbda82318ec32
ea121a58a4a3bd31398b3d.pdf

20. Parikh SA, Rabe KG, Kay NE, et al. Chronic
lymphocytic leukemia in young (< 55 years) patients: a
comprehensive analysis of prognostic factors and
outcomes. haematologica. 2014;99(1):140.
https://doi.org/10.3324%2Fhaematol.2013.086066

21. Eichhorst B, Robak T, Montserrat E, et al.
Chronic lymphocytic leukaemia: ESMO  Clinical
Practice Guidelines for diagnosis, treatment and
follow-up. Annals of Oncology. 2021;32(1):23-33.
https://doi.org/10.1016/j.annonc.2020.09.019

22. Ali IS. CD38 and ZAP-70 as prognostic
immunological parameters in patients with chronic
lymphocytic leukemia Intisar Sh. Ali, Ghassan A. Al-
Anni 2, Salman A. Al-Jubury 3. Available from:
https://uomustansiriyah.edu.ig/media/attachments/
95/95 2016 07 04111 03 02 AM.pdf

23. Salih TS, Darogha SN. Incidence of B-cell
Leukemia Among Kurdish People in Erbil City. Available
from: https://cuesj.cihanuniversity.edu.ig/wp-
content/uploads/2017/08/S2A-18.pdf

24, Nabhan C, Aschebrook-Kilfoy B, Chiu BC-H, et al.
The impact of race, ethnicity, age and sex on dlinical
outcome in chronic lymphocytic leukemia: a comprehensive
Surveillance, Epidemiology, and End Results analysis in the
modem era. Leukemia & lymphoma. 2014;55(12):2778-84.
https://doi.org/10.3109/10428194.2014.898758

25. Jemal A, Siegel R, Xu J, et al. Cancer statistics,
2010. CA: a cancer journal for clinicians. 2010;60(5):277-
300. https://doi.org/10.3322/caac.20073

26. El-Khawanky MM, Morsy MH, Elnaggar AM, et
al. CD14 as a potential prognostic factor and Bcl-2 as a
therapeutic target in egyptian B-Cell chronic lymphocytic
leukemia patients. Journal of Applied Hematology.
2019;10(1):23. https://doi.org/10.4103/joah.joah 5 19
27. Al-Kahiry W, Sharshira H, Ghanem A, et al.
Evaluation of Prognostic Impact of Soluble CD14 in

1842

Soluble CD14: a new Prognostic Factor in Patients with Chronic .....

B-Chronic Lymphocytic Leukemia. Indian Journal of
Hematology and Blood Transfusion. 2017;33(3):321-
6. https://doi.org/10.1007/s12288-016-0745-0



https://doi.org/10.1016/j.cytogfr.2019.06.003
https://doi.org/10.1182/blood-2010-05-284505
https://doi.org/10.3324/%25x
https://pdfs.semanticscholar.org/a227/9cbda82318ec32ea121a58a4a3bd31398b3d.pdf
https://pdfs.semanticscholar.org/a227/9cbda82318ec32ea121a58a4a3bd31398b3d.pdf
https://doi.org/10.3324%2Fhaematol.2013.086066
https://doi.org/10.1016/j.annonc.2020.09.019
https://uomustansiriyah.edu.iq/media/attachments/95/95_2016_07_04!11_03_02_AM.pdf
https://uomustansiriyah.edu.iq/media/attachments/95/95_2016_07_04!11_03_02_AM.pdf
https://cuesj.cihanuniversity.edu.iq/wp-content/uploads/2017/08/S2A-18.pdf
https://cuesj.cihanuniversity.edu.iq/wp-content/uploads/2017/08/S2A-18.pdf
https://doi.org/10.3109/10428194.2014.898758
https://doi.org/10.3322/caac.20073
https://doi.org/10.4103/joah.joah_5_19
https://doi.org/10.1007/s12288-016-0745-0

