[ Downloaded from mail.intjmi.com on 2025-10-16 ]

[ DOR: 20.1001.1.23222913.2019.8.4.11.7 ]

Int ] Med Invest 2019; Volume 8; Number 4; 16-22 http://www.intjmi.com
. ______________________________________________________________________________________________________________________________________|

Review article

Promising Role of CD200 Expression in Diagnosis and Prognosis of Chronic
Lymphocytic Leukemia: A Review

Mohammad Zahedi 1, Seyedeh Saeede Kadkhodazade Khorasani 1, Amirreza Nasirzadeh 2, Reza
Abouali 3, Mahdi Abounoori 4, Parham Mortazavi 5, Reza Sadeghnezhad 6, Ali Reza Mohseni 7,8*.

1- Department of Laboratory Sciences, School of Allied Medical Science, Student Research Committee,
Mazandaran University of Medical Sciences, Sari, Iran.
2- Student of Basic Sciences in Nursing, Student Research Committee, Gonabad University of Medical
Sciences, Gonabad, Iran.
3- Department of Laboratory Sciences, School of Allied Medical Science, Student Research Committee,
Ahvaz Jundishapur University of Medical Sciences, Ahvaz, Iran
4- Medical Student, Student Research committee, Mazandaran University of Medical Sciences, Sari, Iran
5-  School of pharmacy, Student Research Committee, Mazandaran University of Medical Sciences, Sari, Iran.
6- Environmental Health Engineering, student research committee, Faculty of Health, Health Sciences
Research, Mazandaran University of Medical Sciences, Sari, Iran.
7- Thalassemia Research Center, Hemoglobinopathy institute, Mazandaran University of Medical Sciences,
Sari, Iran

8- Department of Laboratory Sciences, School of Allied Medical Science, Mazandaran University of Medical
Sciences, Sari, Iran.

*correspondence: Ali Reza Mohseni, Thalassemia Research Center, Hemoglobinopathy institute, Mazandaran
University of Medical Sciences, Sari, Iran. Email: hojjatiseyedmohammadmasood@gmail.com

Abstract:

One of the most common leukemia in the world is chronic lymphocytic leukemia (CLL).
CLL, as an incurable malignant disorder of B-lymphocytes. CD200, formerly known as OX-
2, is a type | glycoprotein that is expressed on a variety of cell types. CD200 plays a Vvital
role in the modulation of the immune system and is upregulated on the surface of numerous
tumors, including chronic lymphocytic leukemia. In several studies, it is noted that CD200
was upregulated 1.6- to 5.4-fold in B cells from all patients with B-CLL and may suggest
that CD200 upregulation is an early event in the B-CLL disease process. It might conclude
that CD200 blocking therapy may be beneficial, and several studies have proven this. We can
conclude that CD200 is an excellent prognostic factor that expresses in most CLL patients,
and antiCD200 therapeutic interventions can be wuseful. This literature review article was
conducted with the purpose of role of CD200 Expression in the Diagnosis of Chronic
Lymphocytic Leukemia.
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Introduction: other lymphoid tissues (2). CLL, primarily a
disorder of the older age group as the
average age at initial diagnosis, is 65-70
years, male to female 2:1 ratio, is a generally
slow-growing cancer which starts in the
bone marrow's lymphocytes and progresses
to the blood (3). CLL, as an incurable
malignant disorder of B-lymphocytes (4),
comprises the manifestations similar to other

Chronic lymphocytic leukemia (CLL), the
most common form of leukemia in the
United States, is a malignant disorder of
lymphocytes, that affects lymph cells or
lymphocytes that make lymphatic tissue (1).
CLL is the same small B cell lymphoma in
the blood, bone marrow, lymph nodes, or
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malignancies like non-Hodgkin lymphoma

(5).

CD200 is a constitutive surface marker for
hair bulge stem cells, which inhibits
leukocyte activity when bound to the CD200
receptor (6). CD200 has a relatively wide
range of tissue and cell types; it is mainly
found in B cells, DCs, and activated T cells
as well as vascular endothelial cells and
many types of non-hematopoietic cells like
cells (neurons) in the central nervous system
and retina (7). This literature review article
was conducted with the purpose of
attempted to provide role of CD200
Expression in Diagnosis and prognosis of
Chronic Lymphocytic Leukemia.

1)  Diagnoses of CLL.:

Clinical features:

People with CLL often being unaware of
their disease because it is asymptomatic
disorder, and they mostly become aware
during rutin blood count. Some patients are
fully active and asymptomatic. Fatigue,
involuntary weight loss, excessive night
sweats, abdominal fullness with early
satiety, and increased frequency of
infections, which might be associated with
hypo gammaglobulinemia, are some
symptoms in minority cases. Enlarged
lymph nodes, splenomegaly, and
hepatomegaly can be observed in physical
examinations. Enlarged lymph nodes can
easily be palpated in some regions such as
cervical, axillary, and inguinofemoral
regions (8, 9).

Laboratory assessment:
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It includes complete blood cell count and
flow cytometry. Lymphocytosis is the most
common laboratory abnormality observed in
these patients that mostly its count is above
~3,500 cells per pl, detected by a blood
count (9). With flow cytometry or
immunohistochemistry, we can distinguish
CLL from different types of leukemia. CD5,
CD19, and CD23 (low-affinity
immunoglobulin-¢ Fc receptor) expressed
typically on CLL B cells, and these cells
have low levels of CD20 (10).

2) CD200 and
Lymphocytic Leukemia:

Chronic

CD200, formerly known as OX-2, is a type |
glycoprotein that is expressed on a variety of
cell types. CD200 plays a vital role in the
mo dulation of the immune system and is
upregulated on the surface of numerous
tumors, including CLL (11). CD200 is
overexpressed in CLL (12). Recently,
researchers discovered a soluble form of
CD200 (sCD200) in human plasma and
recognized that sCD200 was raised in the
plasma of patients with CLL. CLL cells
release CD200 at a constitutive stage, partly
reduced by silencing ADAM28 (13). Most
researches have focused on the role of
CD200 to differentiate CLL and MCL,
CD200 being almost consistently positive in
CLL, and usually absent in MCL (14, 15). In
this regard, the few MCL cases included in
this series showed a lower expression of
CD200 analyzed to CLL (16, 17).
Concretely, CD200 has been reported to be
extremely expressed in all CLL patients.
Fouad E et al. studied 67 CLL patients
retrospectively and found that all CLL
patients showed positive CD200 expression,
whereas all MCL patients were negative for
CD 200 (18). One study reporting a
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sensitivity of 0.73 in CLL, and three studies
were reporting positivity rates >25% in
MCL. Similarly, positivity rates in splenic
marginal zone lymphoma (SMZL) ranged
from 0 to 100%, albeit in small studies (16,
19-22). Besides, we recognized different
CD200 positive p rofiles, among other B-
cell Chronic lymphoproliferative diseases
non-MCL(23). Falay M et al. analyzed 339
patients and showed that CD200 expression
was retained in the atypical morphological
variant of CLL (24). CD200 expression in
all other cytogenetic groups was similar (21,
22). However, Baraka H et al. studied 50
patients and reported CLL with trisomy 12
expresses CD200 lower than CLL with other
cytogenetic abnormalities (19). There are a
limited number of studies that have analyzed
the expression of CD200 in other B cell
neoplasms (20, 25). Together, our results
have shown the concept that CD200
expression is common in CLL but also that
CD200 can be variably expressed in B cell
neoplasms, including MZL (26).There is
only one study proposing to incorporate
CD200 in a system called “CLL flow Score”
calculated by the total percentage of positive
cells(16). Some studies used a cutoff of 30%
(14, 27, 28), but others used a cutoff of 20
%(15, 17, 23). Nevertheless, the accuracy of
the CLL diagnosis did not change as a result
of using a cutoff of either 20% or 30%.
Extensive studies assessing the prevalence
of each diagnostic option have several
limitations, such as lacking peripheral blood
samples and the heterogeneity of expression
cutoffs, which limits the value of the results.
Data on fluorescence intensity was rarely
reported, and the descriptions were too
heterogeneous. Most studies published on
this aspect reported brighter intensity for
CLL than  most other  disorders.
Notwithstanding, one study that used a
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higher fluorescence cutoff reported a
suboptimal sensitivity for CLL (29). Two
additional studies reported the essential data
to compare a standard threshold to a higher
threshold both of them observed a
predictable loss of sensitivity and an
increase in specificity leading to a similar
overall  accuracy.  Another  potential
limitation concerns the selection of the non-
CLL, non-MCL group. Some of these
disorders, particularly SMZL, can seldom
express CD103, thus being closer to HCL-
like disorders or HCL than to CLL or MCL
(17). However, expression of CD103 in
SMZL is uncommon and the distinction
between CD103-positive disorders
(including HCL, HCL-variant, and splenic
diffuse red pulp lymphoma) and CD103-
negative disorders (including MZL, LPL,
and other unclassifiable leukemic LPD) is
confirmed (17, 21, 30). In conclusion,
CD200 is a sensitive and specific marker for
discriminating between CLL and MCL in
flow cytometry analysis., especially when
the subtype of CLL is atypical, which
morphologically can confuse with MCL.

3) Importance of prompt
diagnosis of CLL at early stages:

CLL cases are asymptomatic at an early
stage; abnormalities in whole blood count
such as leukocytosis with lymphocytosis are
solely findings (31). If CLL is not diagnosed
at an early stage, it can show serious
complications at advanced stages (16). CLL
causes an alteration in both cell-mediated
immunity (T-cell count and function
abnormality, B-lymphocyte defects, natural
Killer ~defects) and humoral-mediated
immunity (low gamma globulin levels) (27,
28). Predispose of second malignancy
incidence due to impaired immune system,
chemotherapy, or genomic instability makes
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CLL patients vulnerable (14, 27). In most
cases, after several years of CLL
development, the second malignancy occurs.
Typically, it is the duration of sporadic CLL
remission, which precedes the second
occurrence of malignancy by months or
years (in as many as 33% of CLL patients).
The increased frequency (16%) of the
second incidence of malignancy of CLL is
well established, and more than two-thirds
of these patients will suffer from this cause
(15). The ability to diagnosis accurately and
quickly and also initiating the appropriate
treatment as soon as possible is one of the
most important factors to physicians.
Diagnosis of B-CLL in the peripheral blood
specimen based on morphology and flow
cytometry and differentiate it from other
lymphoproliferative disorders is essential
(17, 23).

Studies have been carried out on this topic,
but no significant relationship has been
identified yet. Further clinical studies are
needed to obtain accurate conclusions on
this topic (32, 33).

4)  CD200 as a prognostic factor:

Prognostic factors can help us to categorize
patients who need immediate therapy soon
after diagnosis include certain clinical and
laboratory features, genetic, molecular, and
biochemical characteristics of the cell. In
several studies, it is noted that CD200 was
upregulated 1.6- to 5.4-fold in all patients
with B-CLL and may suggest that CD200
upregulation is an early event in the B-CLL
disease process (34). Several studies
reported that blocked interaction between
CD200: CD200R could attenuate innate
immune reactions while enhancing the
development of acquired immunity (35, 36).
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Overexpression of CD200 is associated with
advanced stage and earlier time to
progression, it is also seen in a study that
CD200 in high-risk patients compared to
intermediate and low-risk patients had a
higher expression which suggested that it
can provide diagnostic and prognostic
information (18, 19).Wang X et al. in a
study to investigate the expression of CD200
in the bone marrow of CLL patients and its
associations  with  clinical  features,
chromosome type, phenotype, and
prognosis, analyzed 40 patients with CLL.
They concluded that CD200 might be very
important for the diagnosis, prognosis,
individualized treatment, and the longer
survival time of CLL patients (37). In a
study by Miao Y et al. evaluated the mean
fluorescence intensity (MFI) of CD200 in
307 consecutive, untreated patients with
CLL. They recognized CD200 MFI as a
possible prognostic factor in CLL (12). In
another study by Challagundla et al. the
relationship among CD200 MFI and
cytogenetic abnormality was investigated,
which described that +12 tended to show
dimmer CD200 expression (38). On another
hand, Mc Whriter et al. in their study
showed that no associations were
discovered among CD200 expression and
other prognostic markers, including CD38
and ZAP70 (30). However, both studies only
determined the association between CD200
expression and other prognostic factors,
while the prognostic effect of CD200
expression alone was not examined. Bahaa
et al. studied 43 patients with CLL and
reported high CD200 expression had a
relationship with older age, lymphocytosis,
hepatomegaly, splenomegaly, and a higher
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Rai and Binet stage(18). Based on CD200
expression and its correlation with prognosis
in patients with CLL, it appears that CD200
blocking therapy may be beneficial,
however further studies are needed to prove
this. The potential advantages of anti-CD200
blocking therapy suggest that evaluation in
the clinic is warranted (34).

Conclusion:

CLL is the most frequent type of B cell
lymphoproliferative disorder, and CD200
has become an essential marker for study
low-grade lymphoproliferative  disorders
such as CLL. Several studies have reported
that CD200 is expressed in CLL patients.
We can conclude that CD200 is a useful
marker in the evaluation of B cell-derived
neoplasm and a potential prognostic factor
in CLL patients and anti CD200 therapeutic
interventions can be useful.
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