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ABSTRACT

Aims: The aim of this study was to investigate of the roles of CD5" and CD19" on
lymphocytes, CD5" on B lymphocytes, CD41a" on platelets and CD55" and CD59" on
erythrocytes in platelet destruction; and evaluate them according to the patient response
status to steroid therapy and platelet counts in chronic immune thrombocytopenic
purpura (ITP).

Study Design: This study included 20 chronic ITP patients and 20 healthy controls. We
investigated the roles of CD5" and CD19" expression on lymphocytes, CD5" expression
on B lymphocytes, CD41a" expression on platelets, and CD55" and CD59" expression
on erythrocytes, as well as the platelet counts in healthy and chronic ITP patients.
Additionally, these markers were evaluated according to the patient response status to
steroid therapy and platelet counts.

Place and Duration of Study : This study took place at the Department of Internal
Medicine and Haematology, Meram Medical Faculty at Selcuk University in Turkey,
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between November, 2008 and July, 2009.

Methodology: A total of 40 patients (26 women, 14 men, age range: 19-79 years) were
studied. The study group included 20 chronic ITP patients (12 women and 8 men, age
range: 19-78 years) and the control group included 20 healthy volunteers (14 women
and 6 men, age range: 22-79 years). The platelet counts and expressions of CD5" and
CD19" on lymphocytes, CD5" on B lymphocytes, CD41a" on platelets, and CD55" and
CD59" on erythrocytes were analysed in the patients and control subjects. The chronic
ITP patients were evaluated according to their requirements of treatment. Five patients
whose platelet counts were above 50,000 mm™> were observed without treatment. The
other 15 patients whose platelet counts were under 50.000 mm~> and had bleeding, or
whose platelet counts were under 20,000 mm™>, were given methylprednisolone
treatments (1 mg/kg/day orally). Three of the 15 patients discontinued treatment for
various reasons. The twelve patients who continued the methylprednisolone treatment
were divided into two subgroups according to their responder status of steroid treatment.
The patients whose platelet counts slowly increased above 30,000 mm™  within three
months included the steroid treatment responder subgroups.

The chronic ITP patients were also divided into two subgroups according to the severity
of their thrombocytopenia. The limit of the platelet count was 30,000 mm~ for severe
thrombocytopenia. These parameters were analysed according to the response status of
the steroid treatment and platelet counts. The platelet counts, and the expressions of
these markers, were compared between the subgroups.

Results: The level of CD5" on B lymphocyte expression (2.19 + 1.65) in peripheral blood
lymphocytes was significantly higher in the immune thrombocytopenic purpura patients
than in the controls (P = .05). The CD55" + CD59" expression on erythrocytes (98.03 +
1.77) was significantly higher in the ITP patients than in the controls (P = .05). There was
no significant relationship between the expression of CD5", CD19" or CD5" on B
lymphocytes, CD41a" expression on platelets or CD55" and CD59" expression on
erythrocytes, according to the response status to steroid therapy in the patient group (P
> 0.05). Additionally, the patients were evaluated according to platelet counts, and there
was a significantly positive correlation between the level of CD41a" expression on the
platelets and the platelet count (P = .05).

Conclusion: The level of CD5" on B lymphocytes was significantly higher in the ITP
patients than in the controls. A relationship between CD55" plus CD59" expression on
erythrocytes and immune destruction of platelets was not observed in the chronic ITP
patients.

Keywords: Chronic ITP; pathogenesis; CD5; CD19; CD55; CD59; CD41a.
1. INTRODUCTION

Immune thrombocytopenic purpura (ITP) is an autoimmune disease characterized by an
increase in platelet destruction due to antibodies against circulating platelets [1]. In chronic
ITP patients, thrombocytopenia occurs due to autoimmune destruction, complement-
mediated thrombolysis and platelet structural changes. A resistant disease course, despite
immunosuppressive treatment and splenectomy, indicates that other mechanisms are
responsible for the pathogenesis of the disease [2].

CD5" expression is observed in 70% of the peripheral blood lymphocytes [3], while CD19" is

expressed on B lymphocytes in all stages of differentiation and development, and is a
marker for B lymphocytes [4]. It was recently suggested that the antibodies produced by
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CD5" B lymphocytes against platelet glycoproteins may play an important role in the
pathogenesis of chronic ITP [5]. Ming Hou et al. reported a study about the relationship
between CD5" B cells and chronic ITP. It was concluded that both splenic CD5" B cells and
CD5' B cells produced platelet IgG GP-specific autoantibodies, which may both play a role in
the pathogenic process of ITP [6]. CD5" B lymphocytes are known to be responsible for
haemolytic anaemia and ITP formation in patients with lymphoma [7].

Mizutani et al. compared 30 ITP patients and healthy controls, and reported CD5" B
lymphocyte proliferation in the peripheral blood and the spleen [8]. Furthermore, elevated
CD5" B lymphocyte levels in the peripheral blood in some autoimmune diseases, such as
rheumatoid arthritis and Sjogren’s Syndrome, was also reported [9].

CD41a’ is a calcium-linked Gp-llb/Illa complex and a surface antigen, which is only present
on platelet and megakaryocyte surfaces [10]. Antibodies against platelet surfaces, especially
against the Gp-lib/llla complex, play an important role in the pathogenesis of ITP [11,12].

The complement system helps or “complements” the ability of antibodies and phagocytic
cells to clear pathogens from an organism. Over 25 proteins and protein fragments make up
the complement system, including serum proteins, serosal proteins and cell membrane
receptors. Three biochemical pathways activate the complement system: the classical
complement pathway, the alternative complement pathway and the lectin pathway. CD55"
and CD59" are complementary regulatory proteins; additionally, CD55" is a glycoprotein that
is expressed in peripheral blood, vascular endothelial cells and extravascular epithelial cell
surfaces. It inhibits the activity of the C3 convertase in the classical and alternative
pathways. CD59" is a phosphatidylinositol-linked membrane protein. It is expressed on
erythrocytes, lymphocytes, monocytes, neutrophils, platelets, endothelial/epithelial cells, etc.,
and blocks C9 binding to C5b-8, preventing the membrane attack complex formation and
lysis [13].

In patients with paroxysmal nocturnal haemoglobinuria (PNH) thrombocytopenia and
thrombosis are commonly seen together. In such cases, deficient or insufficient decay
accelerating factors (DAF, CD55) and membrane inhibitor reactive lysis factors (CD59),
which are found on the surfaces of the cells, protecting them against complement-mediated
lysis, are thought to be etiological factors for the disease [14].

In the present study, the role of the CD5" and CD19" on lymphocytes, CD5" on B
lymphocytes, CD41a" on platelets and CD55" and CD59" on erythrocytes in platelet
destruction, and their evaluation according to response status to steroid therapy, as well as
platelet counts in chronic ITP patients, were investigated.

2. MATERIALS AND METHODS

This study included patients who presented to Selcuk University Meram Medical Faculty,
Department of Internal Medicine and Haematology, between November, 2008 and July,
2009. Twenty patients (inpatients and outpatients) and 20 healthy controls were considered
to be appropriate for this study. Inclusion criteria for patients were as follows: age = 18 years
and previously healthy, newly diagnosed ITP that was not previously treated, negative
history of cancer, and isolated thrombocytopenia (platelet count < 100,000 mm™) diagnosed
as ITP by ruling out other haematological diseases via peripheral smear and bone marrow
biopsy. In the 20 healthy controls, age, sex, platelet count and immunological parameters
were recorded.
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The platelet counts, CD5" and CD19" on lymphocytes, CD5" expression on B lymphocytes,
CD41a" expression on platelets, and CD55" plus CD59" expression on erythrocytes were
analysed in the ITP and control patients. The chronic ITP patients were evaluated according
to their requirements of treatment. Five patients whose platelet counts were above 50,000
mm™ were observed without treatment. The other 15 patients, whose platelet counts were
under 50,000 mm™ and had bleeding, or whose platelet counts were under 20,000 mm™>,
were given methylprednisolone treatments (1 mg/kg/day orally). Three of the 15 patients
discontinued treatment for various reasons. The other 12 patients who continued the
methylprednisolone treatment were divided into two subgroups according to their responder
(or non-responder) status of steroid treatment. The patients whose platelet counts slowly
moved above 30,000 mm™ within three months included the steroid treatment responder
subgroups.

The chronic ITP patients were divided into two subgroups according to the severity of their
thrombocytopenia. The limit of the platelet count was detected to be 30,000 mm™ for severe
thrombocytopenia; and a bone marrow aspiration was performed in these patients. Other
causes of thrombocytopenia (such as malignancy, other haematological diseases) were
excluded during the bone marrow examination.

Two millimetres of blood were drawn into EDTA tubes from the patients and control group,
and the haemoglobin, platelet, leukocyte and mean platelet volume (MPV) levels were
evaluated by means of a laser system Advia 21-20 device. Additionally, three millilitres of
blood were drawn from the patients and control group, and the samples were analysed using
flow cytometry with a Becton Dickinson (BD) Facs Calibur device. The platelet counts were
also examined in the patient group after treatment.

The CD5" study was performed as follows: 20 uL of a CD5" fluorescein isothiocyenate
monoclonal antibody was added to 100 pl of a venous blood sample drawn into an EDTA
tube, inside a flow cytometry tube. The CD19" study was performed similarly: 20 pL of a
CD19" pycoerythrin monoclonal antibody was added to 100 ul of a venous blood sample
drawn into an EDTA tube, inside a flow cytometry tube.

The CD41a" study was performed as follows: a venous blood sample was drawn into an
EDTA tube and centrifuged at 1800 g for 5 minutes, and 100 pl of the supernatant was
drawn into a flow cytometry tube. Additionally, 20 pL of a CD41a" fluorescein isothiocyenate
monoclonal antibody was added to this. Cytometric immunotyping was performed using a
Becton Dickinson FACSCalibur (BD) multipurpose flow cytometer.

The CD55" study was performed as follows: 4 ml of BD Cell WASH was added to 2 pl of a
venous blood sample drawn into an EDTA tube. This mixture was centrifuged at 1800 g for 5
minutes and the supernatant was thrown away; then, 200 ul of BD Cell WASH was added to
the precipitate. Finally, 20 uL of a CD55" pycoerythrin monoclonal antibody was added to
100 pl of this solution.

The CD59" study was performed as follows: 4 ml of BD Cell WASH was added to 2 pl of a
venous blood sample drawn into an EDTA tube. This mixture was centrifuged at 1800 g for 5
minutes and the supernatant was thrown away; then, 200 ul of BD Cell WASH was added to
the precipitate. Finally, 20 uL of a CD59" peridinin chlorophyll protein complex monoclonal
antibody was added to 100 ul of this solution.
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Statistical analyses were performed at the Selcuk University Meram Medical Faculty,
Department of Medical Biostatistics, using Excel 2003 and SPSS v.15. The parameters are
expressed as the median + standard deviation and percentages. The parameters that were
not distributed normally were assessed using the Mann-Whitney U test and Wilcoxon test,
and the parameters with a normal distribution were assessed using the student’s t-test. A
Pearson Chi-Square test was used to compare the steroid response group to the non-
response group. P = .05 was considered to be statistically significant.

3. RESULTS

The patient group included 20 patients (12 female and 8 male), and the control group
included 20 healthy volunteers (14 female and 6 male). The median age in the patient group
was 44.3 + 16.8 years (age range: 19-78 years), and it was 35.9 + 14.29 years (age range:
22-79 years) in the control group.

In the patient group, the level of CD5" expression on B lymphocytes was significantly higher
(P = .05). The CD5" expression on lymphocytes in the patient group was significantly lower
than in the control group (P = .05). There was no statistically significant difference in the
CD19" expression on lymphocytes between the groups (P = 0.87). The CD41a" expression
on platelets was significantly lower in the patient group, and the CD55" + CD59" expression
on erythrocytes was significantly higher in the patient group (P = .05) (Table 1).

Table 1. Comparison of the platelet count and CD ex  pression between the groups.

Patient Group Control group P

n=20 n=20
PLT Count (mm™>) 21,850 +21,6 227,500 +49,8 P =.05
CD5" on L (%) 69.28 £ 7.75 73.62+4.61 P=.05
CD19" on L (%) 10.01 +4.58 9.2+255 P =0.87
CD5"on B cell L (%) 2.19+1.65 1.27+0.75 P=.05
CD41a" on PLT (%) 44.63+ 35.3 90.3+9.24 P=.05
CD55'+CD59" on E (%) 98.03+1.77 91.56 +7.47 P=.05

(PLT: Platelet, L: Lymphocyte, E: Erythrocyte)

In all, 15 patients received steroid treatments and 5 patients were followed-up without steroid
treatments. Among the patients, 4 responded to the steroid treatment (steroid treatment
responder subgroup) and 8 did not (steroid treatment non-responder subgroup). Three
patients dropped out of the study during follow-up, after they started steroid treatment. In the
steroid treatment non-responder subgroup, 1 patient responded to splenectomy and 1
responded to azathiopurine treatment. The comparisons of CD5" and CD19" on
lymphocytes, CD5" on B lymphocytes, CD41a" on platelets, and CD55" + CD59" expression
on erythrocytes between the two groups showed that there weren’t any statistically
significant differences (P > 0.05) (Table 2).

In chronic ITP patients, CD5" and CD19" on lymphocytes, CD5" on B lymphocytes, CD41a"
on platelets, and CD55" plus CD59" expression on erythrocytes were compared according to
the platelet counts. Any platelet count < 30,000 mm™ was considered to be severe
cytopenia. Patient subgroups were formed based on a platelet count < 30,000 mm™ (n=14)
and > 30,000 mm™ (n = 6). Bone marrow aspiration was performed for a total of 14 patients.
The patients’ bone marrow examinations were evaluated as compatible with ITP. A
statistically significant difference in CD5", CD19", CD5" + CD19", CD4l1a’ and CD55" +
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CD59" expression between the 2 subgroups was not noted (P > 0.05); however, CD4la"
expression was significantly higher in the subgroup of patients with a platelet count > 30,000
mm™ (P = .05) (Table 3).

Table 2. Comparison of CD expression between the steroid tre  atment responder and
steroid treatment non-responder subgroups

Steroid Treatment Steroid Treatment Non - P
Responders (n = 4) Responders (n =8)
CD5 “on L (%) 65.25+11.0 71.25+5.88 P =0,23
CD19 *on L (%) 9.0+ 7.96 9.88+ 4.52 P =0.61
CD5"on B cell L (%) 2.5+ 3.79 1.32+0.71 P =0.86
CD41a *on PLT (%) 18.75+9.33 48.0+33.1 P =0.13
CD55'+CD59" on E (%) 96.75 +3.31 97.75 +1.04 P =0.86

(PLT: Platelet, L: Lymphocyte, E: Erythrocyte)

Table 3. Comparison of CD expression between the platelet co  unt subgroups

Platelet Count Platelet count P

<30,000mm™ >30,000mm ™

n=14 n==6
CD5 " on L (%) 69.36+ 7.73 67.5+7.81 P =0.56
CD19" on L (%) 9.93 +5.09 8.5+2.43 P =0.62
CD5"on B cell L (%) 1.71% + 2.02 1.95+1.12 P =0.74
CD41a " on PLT (%) 31.36 +29.8 76.66 +22.7 P= .05
CD55"+CD59" on E(%) 97.65 +1.87 97.17 +1.72 P =0.80

(PLT: Platelet, L: Lymphocyte, E: Erythrocyte)
4. DISCUSSION

ITP is a common haematological disease, and elderly patients generally have a chronic
form. In the present study, lymphocyte, erythrocyte and platelet surface marker expressions
were examined. Van der Harst et al. reported that CD5" expression was high on B
lymphocytes in ITP patients [15]. lyori et al. investigated CD5" expression on lymphocytes
and platelet-related autoantibodies in 29 paediatric chronic ITP patients (and a control
group); and they reported that there was no statistically significant difference in CD5"
expression on B-lymphocytes between the 2 groups. However, a significant relationship
between the level of CD5" B lymphocytes and platelet-related IgM was observed [16]. Hou et
al. reported that CD5" expression on B lymphocytes was higher in the patient group than in
the control group, but that the difference was not statistically significant [3]. Yu et al. reported
that the level of CD5" on B lymphocytes was markedly increased in active chronic ITP, and
active hyperthyroid patients with Graves' disease, and it was shown that the platelet count is
inversely correlated with CD5" expression on B lymphocytes. The researchers concluded
that CD5" B lymphocytes are responsible for autoantibody formation in some autoimmune
diseases. Additionally, a strong relationship between high rheumatoid factor titres and the
level of CD5" expression on B lymphocytes in rheumatoid arthritis (an autoimmune disease)
was reported [9].

Mizutani et al. investigated the relationship in ITP patients between the severity of the

disease and CD5" B expression on lymphocytes, considering the platelet count; although
they did not observe a statistically significant relationship between the CD5" expression B
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lymphocytes and clinical severity of the disease [8]. In the present study, CD5" expression
on B lymphocytes in the peripheral blood was significantly higher in the ITP patients than in
the controls. In spite of the fact that the mechanism that triggers CD5" B lymphocytes in ITP
patients remains obscure based on currently available data, it could be concluded that CD5"
B lymphocytes are responsible for autoantibody production, and may induce an autoimmune
response in such patients.

The relationship between CD5" expression on B lymphocytes and disease severity was also
investigated in the present study. The disease severity was assessed according to the
platelet count. The CD5" expression on B lymphocytes in the subgroups of patients with a
platelet count < 30,000 mm~> and > 30,000 mm~ was compared; however, a statistically
significant relationship was not observed between the disease severity and CD5" expression
on B lymphocytes, perhaps because the patient numbers were too low. Additional evidence
is needed to more definitively prove the relationship between CD5" expression on B
lymphocytes and ITP severity.

Hua et al. reported that an increased number of CD5" on B cells in which IL-10 is
accumulated, with decreased IL-10 concentration in the supernatant, suggests that the
ability of CD5" on B cells to secret IL-10 is impaired in ITP patients. Both the aberrant
number and ability of IL-10 secretion of CD5" on B cells could be corrected by a high dose of
dexamethasone [17]. A statistically significant relationship between CD5" expression on B
lymphocytes and response to steroid treatment was not observed in the present study.

Evidence of the role of CD5" T lymphocytes in the immune response of ITP patients is
lacking [18]. In the present study, the CD5" expression on lymphocytes was significantly
lower in the ITP patient group, and it is known that CD5" is expressed on T and B
lymphocytes in the peripheral blood [6]. Since the CD5" expression on B lymphocytes was
significantly higher in the patient group, the observed high level of CD5" expression on
lymphocytes in the control group was attributed to the T lymphocytes, which also express
CD5". Based on the present study’s findings, larger study groups should be investigated in
the future.

CD19" expression is observed on B lymphocytes in all stages of differentiation and
development, keeping in mind that T lymphocytes, granulocytes, and monocytes don’t
express CD19" [4]. Zhu et al. showed that a high B lymphocyte activating factor titre plays a
role in the pathogenesis of some autoimmune diseases. They also reported that the B
lymphocyte activating factor prolongs the survival of CD19" and CD8" lymphocytes, and
increases platelet apoptosis and IFNy secretion [19]. In the present study, CD19 expression”
on B lymphocytes was higher in the patient group than in the control group; however, the
difference was not statistically significant. Furthermore, we did not observe a statistically
significant relationship between CD19" on lymphocytes and the platelet count, or between
CD19" on lymphocytes and the response to steroid treatment.

CD41a" plays an important role in the pathogenesis of ITP [11,12]. Kahng et al. compared
CD41a", CD41", CD41b" and CD61" expression on thrombocytes in 20 ITP patients, 34
aplastic anaemia patients and several healthy controls. The CD41a” and CD41" expressions
were significantly lower in the ITP patient group than in the control group [20]. In the present
study, the CD41a" expression, which is responsible (rather than the antibodies against
CD41a") for the pathogenesis of ITP, was investigated. The CD4la’ expression was
significantly lower in the patient group than in the control group.
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It has been suggested that in ITP patients, the Gp-lIb/llla complex on the platelets is covered
by antibodies; therefore, the CD41a" platelet count would be low. Moreover, due to the fact
that the platelet count is low, low-level CD41a" expression would also be expected. A
statistically significant correlation was observed in the patient group between the CD41a"
expression and the platelet count. Among the present study’'s patients with severe
thrombocytopenia, CD41a" expression was low in the platelet count < 30,000 mm™
subgroup. Additionally, there was no significant difference in CD41a" expression between
the steroid treatment responder and non-responder subgroups.

Paroxysmal nocturnal hemoglobinuria (PNH) is a hereditary disease, characterized by the
deficiency of CD55" and CD59" expressions, which causes the destruction of erythrocytes
and leukocytes [21]. Recent studies have reported that the cause of haemolysis in PNH is
CD59" deficiency [22]. As with erythrocytes, platelets and leucocytes are also affected by
complement-mediated destruction in CD55" and CD59" deficiencies [23]. Ruiz-Argiielles
studied CD55" and CD59" expression deficiencyies in erythrocytes, lymphocytes and
platelets in patients with 3 different types of cytopenia (haemolytic anaemia, autoimmune
thrombocytopenia and SLE). They compared CD55" and CD59" in 30 ITP patients and 30
healthy controls, and observed a statistically significant relationship between CD59"
deficiency and the severity of thrombocytopenia; however, such a relationship has not been
demonstrated in CD55" expression deficiency. Additionally, there weren’t any relationships
between CD55" deficiency, CD59" deficiency, or both, and the platelet antibodies.

It has been reported that CD55" and/or CD59" expression deficiency is related to haemolytic
anaemia, autoimmune thrombocytopenia and systemic lupus erythematosus (SLE)
lymphopaenia [24]. In the present study, a relationship between CD55" + CD59" expression
on the surface of erythrocytes and ITP was observed. The CD55" + CD59" expression on
erythrocytes was significantly higher in the patient group, when compared to that in the
control group; however, CD55" + CD59" expression deficiency was not observed in any of
the patients. In the previous study, the CD55° + CD59" expression on platelets was
investigated [24], whereas in the present study, CD55" + CD59" expression on erythrocytes
was investigated. According to the present study’s findings, there was no relationship
between the autoimmune response and CD55" + CD59" expression on erythrocytes; in other
words, CD55" + CD59" expression on erythrocytes is not affected by autoimmune response.

Studies with larger patient populations are needed in order to provide more definitive
evidence of resistance in CD55" + CD59" expression (either alone or together) to the
autoimmune response. A statistically significant relationship between CD55" + CD59"
expression and the severity of thrombocytopenia was not observed in the present study.
Furthermore, there was no correlation between CD55" + CD59" expression and response
status to steroid treatment.

The steroid treatment response was 50% in newly diagnosed adult ITP patients [25]. Among
the patients receiving steroid treatments, 4 patients (33%) responded to steroid treatments
and 8(66%) did not respond to steroid treatments (steroid treatment non-responder
subgroup) (P =.05). This situation could be explained with the low number of patients in this
study.
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5. CONCLUSION

In conclusion, CD5" expression on B lymphocytes was significantly higher in the present
study’s patient group than in the control group, and these results were similar to the results
found in the literature. The CD5" expression on lymphocytes was significantly lower in the
patient group; however, the role of CD5" expression on lymphocytes in the pathogenesis of
ITP is not clear. The CD19" expression on B lymphocytes was also higher in the patient
group, but not significantly. The CD41a” expression was significantly lower in the patient
group than in the control group, and the CD55" + CD59" expression on erythrocytes was
significantly higher in the present study’s patient group. A relationship between the CD55" +
CD59" expression on erythrocytes and the immune destruction of platelets was not
observed.

Larger, multi-centre studies should be performed on the effects of CD5" B lymphocytes and
CD55" + CD59" expression in chronic ITP patients. If the pathology of chronic ITP is
clarified, it would be easier to treat patients with treatment-resistance.
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