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Background and Objectives: Immune thrombocytopenia (ITP) is one of the autoim-
mune diseases that presented by thrombocytopenia and increased risk of bleeding. 
Etiology of immune thrombocytopenia (ITP) is very complex. Lymphocyte function 
associated antigen-1 (LFA-1) plays important role in ITP. The aim of this study was 
evaluation of expression of CD11a on lymphocytes to explore its possible role in 
primary ITP patients also, regarding severity and response to immunosuppressive 
treatment.
Patients and Methods: This is a cross-sectional case-control study. Forty adult patients aged 
(18:58) years, 29 females and 11 males were enrolled as newly diagnosed primary ITP. Forty age 
and sex matched control subjects were randomly selected. The expression of CD11a on lym-
phocyte subpopulations (CD3+ T cells, CD3+CD4+ T cells and CD19+ B cells) was analyzed by 
flowcytometry at the start of the study and after 6 months of follow-up.
Results: The mean fluorescence intensity (MFI) of CD11a on CD3+ T and CD19+ B lymphocytes 
was significantly highly increased in ITP patients compared to healthy controls while MFI of 
CD11a on CD3+ CD4+Tclls was non-significant. MFI of CD11a on CD3+ and CD19+ B 
lymphocytes showed non-significant elevation with platelet count or bleeding score. MFI of 
CD11a on CD3+ showed significant highly increased level in refractory ITP compared with 
responder cases.
Conclusion: CD11a had possible role in the pathogenesis of ITP. Immunosuppressive 
therapy in ITP did not affect the level of CD11a expression on T and B lymphocytes. 
Levels of CD11a do not reflect the severity of ITP neither platelet count nor bleeding 
score. Increased MFI of CD11a in CD3+T lymphocytes of ITP patients may cause resistance 
to immunosuppressive therapy.
Keywords: Primary immune thrombocytopenia, immunosuppressive therapy, LFA-1, 
CD11a, B cells, T cells

Background
Immune thrombocytopenia (ITP) is an autoimmune disease characterized by throm-
bocytopenia with or without mucocutaneous bleeding.1 Antibody coated platelets in 
ITP, are destroyed by macrophages of the reticuloendothelial-system.2

Auto reactive B lymphocytes producing antiplatelet antibodies are the main etiology 
of ITP. Autoantibodies were not found in 30–40% of ITP patients. The antiplatelet 
autoantibodies are under the control of T cells. Although there are multiple drugs used 
in the treatment of ITP, still there are many refractory cases even after splenectomy, so 
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there is a need to understand more about the pathogenesis of 
ITP to find other lines of treatment.3

Immune thrombocytopenia (ITP) is a significant clin-
ical problem due to chronicity, treatment cost, occurrence 
mainly in, young, and relatively poorer quality of life than 
in people with other chronic diseases such as hypertension, 
arthritis, and cancer subjects.4 Most of the current thera-
peutic agents for ITP do not solve the fundamental pro-
blems that are responsible for the beginning and 
progression of the autoimmune process. Treatment strat-
egy for ITP has focused on improving platelet life (either 
by immunosuppressive treatment or splenectomy) and 
increase platelet production.5

Abnormalities in the regulation of the immune system 
play an important role in the initiation and perpetuation of 
ITP.6

Lymphocyte function associated antigen-1 (LFA-1) is 
belonging to the integrin family and consists of alpha 
chain CD11a and beta chain CD18 dimers, and expressed 
on the surface of T lymphocytes, B lymphocytes, macro-
phages, neutrophils, and monocytes. Its major ligand, 
intercellular adhesion molecule-1 (ICAM-1) is belonging 
to the immunoglobulin superfamily, on the surface of 
antigen-presenting cells (APCs).7

The combination of LFA-1 and ICAM-1 provide a 
coordinated signal and initiates lymphocyte activation, 
proliferation, and differentiation. Interaction of T cells 
with antigen-presenting cells (APCs), LFA-1, and ICAM- 
1 participate in the formation of immunological synapse 
that promotes T cell proliferation and cytotoxicity.8

LFA-1 is similar to receptors such as CD4 and CD8. 
Disruption of LFA-1 activity strongly affects immune 
stability.9 CD11a is important for the generation of lym-
phoid progenitors in the BM that is essential to normal 
lymphocyte development.10

Patients and Methods
The current study is a cross-sectional case-control study 
conducted at Assiut University Hospital, Assiut, Egypt, 
from December 2017 to October 2019. Research Ethics 
Medical Review Board of Assiut University has approved 
the protocol (number 17200350). This study was con-
ducted in accordance with the Declaration of Helsinki. 
An informed written consent was obtained from all sub-
jects who participated in the study.

Forty newly diagnosed primary ITP patients aged 18:58 
years (29 females and 11 males) attended the Clinical 
Hematology unit of Internal Medicine Department, Assiut 

University Hospital, Assiut, Egypt were enrolled in the 
study. Diagnosis was done according to American Society 
of Hematology (ASH) guidelines.11,12

Exclusion criteria including:
1- Secondary cause of ITP as systemic lupus erythe-

matous (SLE), viral infections (HIV, hepatitis B or C 
infections)

2-Underlying medical diseases that may cause throm-
bocytopenia as malignancy, megaloblastic anemia, aplastic 
anemia, lymphoproliferative disorders, liver disease, renal 
impairment, or pregnancy.

3-Organomegally and/or lymphadenopathy.
All patients in the study had full history taking, clinical 

examination, and assessment of bleeding according to ITP 
bleeding score (IBLS). All investigation for exclusions of 
secondary thrombocytopenia or other autoimmune dis-
eases were done including rheumatoid factor, ANA and 
anti-double stranded DNA antibodies, Hepatitis B &C, and 
HIV markers, liver function test, renal function, CMV IgM 
& IgG, and Monospot test for infectious mononucleosis.

Expression of CD11a on lymphocyte subpopulations 
(CD3+ T cells, CD3+CD4+ T cells, and CD19+ B cells) 
were analyzed by flow cytometry at time of diagnosis.

Forty (age and sex matched) control subjects were 
randomly selected; they had no evidence of bleeding or 
autoimmune diseases. Females included in control group 
are non-pregnant. Informed consents were taken from all 
subjects.

All studied patients received initial treatment, dexa-
methasone 40 mg/day for 4 days.12

During follow-up 8 patients showed insufficient eleva-
tion of platelet count and moderate bleeding continued 
after 4 weeks, we added Azathioprine (150 mg/day).

Five patients using rituximab (375 mg/m2 administered 
once weekly) with stopping steroid due to intolerable side 
effects after 9 weeks of using steroid including stress 
hyperglycemia and uncontrollable elevated blood pressure. 
One patient received cyclosporine (3–5 mg/kg/day) after 
stopping steroid due to patient preference.

After 6 months all patients re-evaluated to detect 
response to therapy. The responders to treatment will 
comprise subjects with complete response (CR) or 
response (R). A platelet count of ≥100×109/L was inter-
preted as a complete response (CR), while response (R) 
was interpreted when platelets ranging from 30×109/L to 
less than 100×109/L with the duplication of the pretreat-
ment platelet count.13
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Second estimation for The expression of CD11a on 
lymphocyte subpopulations (CD3+ T cells, CD3+CD4+ 
T cells, and CD19+ B cells) were analyzed by flow cyto-
metry in patients how showed response to immunosup-
pressive therapy.

Flow Cytometry Analysis
The whole peripheral blood samples (anticoagulated with 
EDTA) were stained with the following antibodies; 
Fluorescein isothiocyanate FITC (Exbio) conjugated anti- 
CD11a, CD3 V450, CD19 APC and CD4 PerCP Cy5.5 (B. 
D bioscience). A minimum of 10,000 events were acquired 
and analyzed by BD FACS Canto system (BD, San jose, 
CA). Appropriate isotype-matched controls were included 
in the experiments to identify positive populations. Data 
were analyzed with FASCDIVA software. The B (CD19+) 
and T (CD3+) lymphocytes were gated, expression of 
CD11a was detected on B and T-lymphocytes, total 
T-lymphocytes CD3+CD4+ (T-helper) cells were gated 
and expression of CD11a on them was detected before 
treatment (Figure 1) and after 6 months follow-up in 
those respond to treatment (Figure 2).

Statistical Analysis
Data were analyzed by version 24 of SPSS software 
(Chicago, IL, USA). The Shapiro–Wilk test for continuous 
variables was used as a measure of normality. Mean ± 
standard deviation (SD) was used to express parametric 
variables, independent t-test was used to compare means 
of level of CD11a between patients and control and also 
used to compare means between patients who respond and 
who did not respond to immunosuppressive therapy while 
paired t-test was used to compare means of level of CD11a 
in patients who respond (before and after treatment) and 
Pearson’s correlation coefficients were calculated to 
explore associations between level of CD11a in patients 
and severity of disease at presentation according to platelet 
count and IBLS (ITP bleeding score). P value < 0.05 was 
considered significant.

Results
Ages of included patients ranged from 18 to 58 years with 
a mean ±SD = 31.70 ± 10.96 years. Female patients were 
29 (72.5%) and 11 patients (27.5%) were males.

The platelet count of patients at presentation was 2 
×109/L: 30 ×109/L. All patients showed skin bleeding 
(purpura and ecchymosis), 2 patients (5%) were presented 
by skin bleeding only while 4 patients (10%) were 

presented by skin and nasal bleeding (epistaxis) and 2 
patients (5%) were presented by skin, nasal and oral bleed-
ing. Vaginal bleeding was the main presentation, in 20 
patients (50% of all patients (68.96% of female patients)) 
and was associated with other types of bleeding. Vaginal 
bleeding was associated with skin bleeding in 11 patients 
(27.5%) and was associated with skin and oral bleeding in 
4 patients (10%) while associated with skin and nasal 
bleeding in 5 patients (12.5%). Urinary bleeding asso-
ciated with skin bleeding in 1 (2.5%) patient and asso-
ciated with skin and oral bleeding in 2 patients (5%), while 
rectal bleeding was reported in 2 patients (5%)(Figure 3). 
The severity of bleeding was variable and presented by 
ITP bleeding score ranged between 2 and 11.

All patients in the study received immunosuppressive 
therapy which included steroid alone (26 patients 65%), 
steroid + azathioprine (8 patients 20%), rituximab after 
stopping steroid (5 patients 12.5%) and cyclosporine (1 
patient 2.5%).

Follow-up after 6 months we reported that thirty 
patients respond to immunosuppressive therapy (75%) 
while 10 patients (25%) were refractory for treatment. 
The platelets count follow-up after 6 months in patients 
responding to treatment was 190.50 ±59.19×1109/L. While 
platelets count before treatment was 15.46 ± 8.17×1109/L 
with highly significant (p value= 0.000). Platelets count 
before treatment in Patients non-responder to treatment 
was 19.30± 7.81×1109/L. While, it was 28.88 
±8.94×1109/L after treatment with significant (p value= 
0.02) (Table 1).

Forty healthy control were included in the study, their 
ages were ranged between 18 and 51 years old with a 
mean ± SD =33.92 ± 10.30, Females control were 30 
(75%) and none of them were pregnant at the time of the 
study. Males control were 10 (25%) All control had nor-
mal platelet count ranged from 150 to 387 ×1109/L.

The mean fluorescence intensity (MFI) of CD11a was 
detected by flowcytometry in T-lymphocytes (CD3+ cells), 
T helper (CD3+CD4+ cells), and B-lymphocytes (CD19+) 
in patients and control (Table 2). There was a statistically 
highly significant difference between cases and control in 
MFI of CD11a in CD3+ cells (MFI in patients 70.15 
+23.88 while in control 46.85 + 17.50) with more expres-
sion in patients than control. Also, there was a statistically 
highly significant difference between cases and control in 
MFI of CD11a in CD19+ cells (MFI in patients 65.20 
±32.36 while in control 44.54 ±21.02 with p value= 
0.001) with more expression in patients than control. 
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Figure 1 The expression of CD11a on lymphocyte subsets in ITP patient before treatment. (A) Lymphocytes were gated by flow cytometry (P1). (B) CD3+ cells gated by 
flow cytometry (P2). (B*) MFI of CD11a gated on CD3+ cells (P3). (C) Expression of CD11a on CD3+CD4+ T cells (P6). (C*) MFI of CD11a gated on CD3+CD4+ T cells 
(P7). (D) Expression of CD11a on CD19+ cells (P4). (D*) MFI of CD11a gated on CD19+ cells (P5).
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Figure 2 The expression of CD11a on lymphocyte subsets after 6 months follow-up in ITP patient whose response to treatment. (A) Lymphocytes were gated by flow 
cytometry (P1). (B) CD3+ cells gated by flow cytometry (P2). (B*) MFI of CD11a gated on CD3+ cells (P3). (C) Expression of CD11a on CD3+CD4+ T cells (P6). (C*) MFI 
of CD11a gated on CD3+CD4+ T cells (P7). (D) Expression of CD11a on CD19+ cells (P4). (D*) MFI of CD11a gated on CD19+ cells (P5).
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There was no significant difference in the MFI of CD11a 
in CD3+CD4+ cells between patients and control (78.56 
±34.04 and 70.13 +22.45, respectively) with p -value 
= 0.19.

At presentation, no significant correlation between MFI 
of CD11a in CD3+ cells with platelet count (p value = 
0.61, r=0.07) or with bleeding score (p =0.79, r=0.02). 
Also there was no significant correlation between MFI of 

CD11a in CD19+ cells with platelet count (p value = 0.54, 
r=17) or with bleeding score (p = 0.71, r=0.04) (Table 3).

All patients in the study received immunosuppressive 
therapy and after follow-up for 6 months we found that 30 
patients respond to immunosuppressive therapy (75%) 
while 10 patients (25%) were refractory for treatment.

There was no statistically significant difference in the 
MFI of CD11a in CD19+ cells between patients who 
responded and not responded to immunosuppressive ther-
apy (p=0.50) while there was a highly significant differ-
ence in MFI of CD11a in CD3+ cells between patients 
who responded and not responded to therapy (p=0.000) 
with higher MFI in patients who did not respond to immu-
nosuppressive therapy (Table 4).

There was no significant difference in the MFI of 
CD11a in CD19+ and CD3+ cells between patients before 
and after response to treatment with p- value = 0.16 and 
0.19, respectively (Table 5).

Discussion
In this study 40 patients diagnosed as primary ITP were 
included after exclusion of secondary causes for 

Figure 3 Pattern of bleeding in ITP patients at presentation.

Table 1 Platelet Count Changes Before and After Treatment

Group Platelet Count Before Treatment 
Mean + SD

Platelet Count After 6 Month of Treatment 
Mean + SD

P value

Responders 15.46 + 8.17 190.50 + 59.19 0.000***

Non-responders 19.30 + 7.81 28.88 + 8.94 0.02**

P value 0.2* 0.000***

Notes: *Non-significant. **Significant. ***Highly significant.

Table 2 Difference Between Mean of CD11a Level in Patients and Control

Case Mean + SD Control Mean + SD Significant (2-Tailed)

CD 11a MFI in CD3+ cells 70.15± 23.88 46.85 ± 17.50 0.000***

CD 11a MFI in CD19+ cells 65.20 ± 32.36 44.54± 21.02 0.001***

CD 11a MFI in CD3+CD4+ cells 78.56 ± 34.04 70.13 ± 22.45 0.19*

Notes: *Non-significant (P value > 0.05). ***Highly significant (P value < 0.005).

Table 3 Correlation of CD11a with Platelet Count and Bleeding Score

Correlation PLT Count Bleeding Score

CD 11a in CD19+ cells P = 0.54* r=0. 17 P = 0.71* r=0.04

CD 11a in CD3+ cells P = 0.61* r=0.07 P = 0.79* r=0.02

Note: *Non-significant (P value > 0.05).
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thrombocytopenia. Most of the patients were females. 
Other studies showed that ITP is more common in 
females.14,15

The bleeding pattern of patients in this study was 
bleeding from different body orifices and skin but without 
dangerous bleeding, this confirming that ITP is rarely 
associated with life-threatening bleeding events as stated 
by Michel and his colleagues.16

The results of the present study provide insight into the 
possible role of (LFA-1) that represented by CD11a in the 
pathogenesis of ITP by comparing its MFI on T and B 
lymphocytes and T-helper cells between newly diagnosed 
ITP patients and healthy control and results showed that 
there was high statistically significant difference between 
cases and control in the MFI of CD11a in T-cells (CD3+ 
cells) (p value=0.000) with more expression in patients 
than control confirming LFA-1 plays an important role 
on T cell activation and increased CD11a expression on 
T cells may induce auto reactivity in ITP. Also there was a 
highly significant difference in the level of CD11a in 
CD19+ cells (p value= 0.001) with more expression in 
patients than control so we suspected that increase expres-
sion of CD11a on CD19+ cells in ITP could result in 
sufficient B cell stimulatory signals that lead to activation 
of B cells to produce autoantibodies. Results of this study 
were confirming the theory of Carrasco and his colleagues, 
that LFA-1/ICAMs interaction leads to biochemical sig-
nals for T-cell-dependent B cell activation and antibody 
production and decreases the threshold of B cell activation 
caused by facilitating B cell adhesion and synapse 
formation.17

Results of this study were agreed with the study of Sela 
who detect an important role of LFA-1/ICAMs interaction 
in the pathogenesis of SLE. Using LFA-1 monoclonal 
antibodies in lupus mice reduce the production of auto-
antibodies; reduce the development of autoimmune reac-
tion, and the symptoms of lupus nephritis improved.18

In the current study, there was no significant difference 
between MFI of CD11a on T-helper lymphocytes (CD3 
+CD4+ cells) and this may indicate that T-helper may have 
no role in the pathogenesis of ITP. There was no signifi-
cant correlation between level of CD11a in CD3+ and 
CD19+ and platelet count and bleeding score so the 
CD11a expressions on B and T lymphocyte were not 
correlated with the platelet counts or bleeding score in 
ITP, indicating that the expression levels of CD11a on 
lymphocyte cells can not reflect the severity of the disease. 
These previous results agreed with the result Chinese 
study by Liu.19

Patients with primary ITP in this study received immu-
nosuppressive therapy including, steroid, azathioprine, 
rituximab, and cyclosporine according to the international 
consensus report and evidence-based practice guideline by 
the American Society of Hematology, the standard therapy 
for primary ITP includes corticosteroids as the first-line 
agent.20

Follow-up after 6months, response achieved in 30 
patients while the other 10 patients were refractory to 
immunosuppressive therapy and need other lines of treat-
ment. Comparing means of level of CD11a in CD3+ and 
CD19+ cells between patients according to response to 
immunosuppressive therapy showed no significant 

Table 4 Response of Patients to Immunosuppressive Therapy

N CD 11a in CD3+ Cells CD 11a in CD19+ Cells

Refractory 10 (25%) 79.47 ± 18.25 71.33 ± 32.53

Response 30 (75%) 42.18 ±15.43 63.16 ± 32.60

P value 0.000** 0.50*

Notes: *Non-significant (P value > 0.05). **Highly significant (P value <0.005).

Table 5 Difference Between Level of CD11a Before and After Treatment in Patients Who Respond to Treatment

Group CD 11a in CD3+ Cells Mean + SD CD 11a in CD19+ Cells Mean + SD

Before treatment 79.47 ± 18.25 63.16 ± 32.60

After treatment 69.44 ± 24.55 43.59 ± 21.26

P value 0.19* 0.16*

Note: *Non-significant (P value > 0.05).
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difference between responders and refractory patients in 
the MFI of CD11a in CD19+ cells while there was a 
highly significant difference in expression of CD11a in 
CD3+ cells between patients with more expression in 
patients who could not achieve response to immunosup-
pressive therapy, this reflect that excessive expression of 
CD11a in T-lymphocytes can increase the possibility of 
resistance to immunosuppressive therapy so, the level of 
CD11a in T-lymphocytes in ITP patients can be used to 
expect a response to treatment. Within responders to treat-
ment, comparing means of level of CD11a in CD3+ and 
CD19+ cells before and after response to immunosuppres-
sive therapy showed no significant difference which indi-
cates that immunosuppressive therapy did not affect LFA- 
1/ICAM-1 pathway and using LFA-1 monoclonal antibo-
dies may provide different mechanism for controlling ITP. 
A study by Sela showed that using LFA-1 monoclonal 
antibodies in lupus mice leading to decrease the produc-
tion of autoantibodies and stopping the development of 
autoimmune reaction, and the symptoms of lupus nephritis 
resolved.18 A study by Stephen and his colleagues detected 
the possible role of LFA-1/ICAM-1 interaction in the 
pathophysiology of dry eye disease (DED) as one of the 
autoimmune diseases. LFA-1/ICAM-1 interaction is a 
rational therapeutic target in DED. Inhibition of LFA-1/ 
ICAM-1 interaction represents a rational targeted approach 
in treating DED.21

Conclusions
LFA-1 and ICAM-1 play a role in the pathogenesis of ITP. 
Immunosuppressive therapy in ITP did not affect the level 
of CD11a expression on T and B lymphocytes. Levels of 
CD11a do not reflect the severity of ITP neither platelet 
count nor bleeding score. Increased MFI of CD11a in CD3 
+T-lymphocytes of ITP patients may cause resistance to 
immunosuppressive therapy.
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