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Abstract
Background: A condition known as systemic lupus erythematosus (SLE) is caused by the creation of 
multiple autoantibodies targeting various biological components, which may impact many cells, tissues, 
and organs. The purpose of this study was to evaluate the role of platelet-lymphocyte binding and 
platelet activation in pathogenesis of SLE, clarifying their relationship to the clinical and laboratory 
characteristics of individuals with SLE.  
Methods: This case-control work was performed on 30 individuals, their age was more than 18 years 
old, with clinical criteria of SLE, divided into SLE patient group and control health group. Each 
participant was exposed to flow cytometric analysis of the peripheral blood samples to detect 
lymphocytes bound to platelets and Enzyme-linked immune-sorbent assay (ELISA) analysis of serum, 
to evaluate the concentrations of soluble cluster of differentiation 40 ligand (sCD40L) and the 
concentrations of interleukin 10 (IL-10). 
Results: A substantial elevation was existed in the percentage of lymphocyte bound platelets 
(CD19+CD41a+ lymphocytes and CD3+CD41a+ lymphocytes), sCD40L level and IL10 level in 
individuals with SLE contrasted to controls. The percentage of lymphocyte bound platelets, sCD40L 
and IL10 expressed a significant increase in SLE patients who had hematuria and positive anti-dsDNA 
compared to SLE patients without hematuria and negative anti-dsDNA. Both sCD40L and IL10 had a 
substantial positive association with each other and with CD19+CD41a+ lymphocytes, CD3+CD41a+ 
lymphocytes, and albumin to creatinine ratio, SLEDAI, creatinine and urea, while they had a significant 
negative correlation with C3, C4, hemoglobin, platelets and leucocytic count. CD19+CD41a+ 
lymphocytes and CD3+CD41a+ lymphocytes had a substantial positive association with each other and 
with sCD40L, IL10, albumin to creatinine ratio, SLEDAI, creatinine and urea, while they had a 
substantial negative association with C3, C4 and platelets. Moreover, CD3+CD41a+ lymphocytes had a 
substantial negative association with leucocytic count. 
Conclusions: SLE patients had a substantial elevation in lymphocytes bound platelets contrasted to the 
healthy control group. 

Keywords: Platelet binding to lymphocytes, lymphocytes, platelet activation, systemic lupus 
erythematosus 

Introduction  
Connective tissue is affected by the inflammatory, autoimmune, and multi-systemic illness 
known as systemic lupus erythematosus (SLE). It is marked by the accumulation of 
circulatory antigen-antibody complexes in different tissues, which harms organs [1]. The 
etiology of SLE, an autoimmune illness with a complicated immunopathogenesis that results 
in the loss of immunological balance regulation, is directly influenced by genetic, 
environmental, and hormonal variables. Loss of self-tolerance and autoimmune 
immunological responses are its causes [1, 2]. 
By serving as effector cells that react to antigens in humoral immunity and then deliver 
autoantigens to T cells as antigen-presenting cells, B-lymphocyte cells link innate immunity 
with adaptive immunity. They possess a significant role in SLE pathophysiology because 
polyclonal stimulation of B lymphocytes, which results in the production of excessive levels 
of pathologic cytokines, autoantibodies, and chemokines that lead to immune complex-
related inflammation [2]. 
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A key factor in avoiding inflammation and autoimmune 
diseases is the release of the immunoregulatory cytokine IL-
10 by a various immune cells [3]. It serves a dual purpose by 
downregulating the T lymphocyte cells' response while 
simultaneously positively affecting B cell survival, 
proliferation, differentiation, and generation of 
autoantibodies [4]. Platelets are thought to serve as an 
immunoregulatory cellular components. When they are 
activated, chemokines, cytokines, growth factors, and 
platelets-derived microparticles (PMP) are released, and P-
selectin and CD40L, two activation molecules produced on 
their membrane, enable platelets to attach to leukocytes. So, 
it is believed that soluble cluster of differentiation 40 ligand 
(sCD40L) is a marker of activation of platelets in vivo [5]. 
By promoting B cell growth, antibody synthesis, and 
increased IL-10 production via sCD40L, platelet formation 
and humoral activity are increased [6]. 
Through interactions with sCD40-CD40L, P-selectin/PSGL-
1, GPIb-CD11b, and GPIIb/IIIa-CD11/CD18, platelets may 
attach to lymphocytes. Individuals with SLE and other 
autoimmune illnesses have been shown to have greater 
activation of platelets and a higher number of circulating 
lymphocyte-platelet complexes. [7]. 
The purpose of this study was to assess the potential 
function of platelets activation and platelet-lymphocyte 
binding in pathogenesis of SLE, clarifying their relationship 
to the clinical and laboratory characteristics of individuals 
with SLE.  
 
Patients and Methods 
This work was performed on 30 individuals, their age was 
more than 18 years old, with clinical criteria of SLE. The 
Internal Medicine Department and Physical Medicine, 
Rheumatology & Rehabilitation Department of Tanta 
University Hospitals received clearance from the Ethics 
Committee before beginning the research. Each participant 
provided written permission after being fully briefed. 
Exclusion criteria were individuals receiving B cell-targeted 
treatments, or other biologic agents and patients with 
hematological disorders. 
Two groups of participants were created: SLE patient group 
and control health group.  
 
Each participant was exposed to 
1. A thorough history 
2. Clinical assessment [evaluate SLE] 
3. Activity of the disease [measured via Systemic Lupus 

Erythematosus Disease Activity Index (SLEDAI) when 
the sample was collected] 

4. Usual investigations [complete blood count (CBC), 
erythrocyte sedimentation rate (ESR), C-reactive 
protein (CRP), complement 4, complement 3, 
antinuclear antibody (ANA), anti-double strand DNA 
(Anti-dsDNA) and albumin/creatinine ratio] 

5. Specific investigations tests [flow cytometric analysis 
of the peripheral blood samples to detect lymphocytes 
bound to platelets by using: (CD 19 and CD 41a 
monoclonal antibodies to detect B lymphocytes bound 
to platelets. CD 3 and CD 41a monoclonal antibodies to 
detect T lymphocyte bound to platelets) and using 
Enzyme-linked immune-sorbent assay (ELISA) kits, to 
assess: (the concentrations of sCD40L as platelet 
activation marker and the concentrations of IL-10 as a 
reflection of lymphocytes response)]. 

 

The sample was peripheral venous blood obtained from 
every subject under complete aseptic technique. Sterilized 
containers were used to collect spot urine samples, 20 
minutes of centrifugation at a speed of 2000–3000 rpm then 
the supernatant was eliminated for the measurement of 
albumin/ creatinine ratio. 
 
Flow cytometry (FCM) technique 
The whole alignment operation was carried out using 
normal calibrator beads for correcting side scatter, forward 
scatter, and the photomultiplier tube (PMT) following that 
the argon laser (488) had warmed up for thirty min. When 
clicking the run button, modify the areas and display the cell 
population in a simple histogram wherever the laser scatter 
was detected on both forward scatter scale and detectors. 
The basic histogram had at least 10,000 events (cells), each 
of which was bordered by a line to distinguish it from the 
surrounding cells. Within the gated population of 
lymphocytes, the percentage of cells covered by monoclonal 
antibodies was calculated and evaluated in a single 
histogram. After 10000 events were counted, the total 
numbers of lymphocytes expressing the receptors and 
emitting fluorescence signals were divided by CD3 and 
CD19 monoclonal antibodies into T lymphocytes and B 
lymphocytes respectively, then to CD41a monoclonal 
antibodies were summated and multiplied in the PMT and 
the computer analysed the data as a single-colored 
frequency histogram. 
 
Specific ELISA kits 
Estimation of the concentrations of sCD40L 
The kit used ELISA to calculate the amount of human 
sCD40L present in sample. The biotin-conjugated sCD40L 
antibodies were combined with streptavidin-HRP to produce 
an immunological complex after sCD40L was added to an 
enzyme well that was pre-coated with the sCD40L 
monoclonal antibody. The amounts of human sCD40L in 
this specimen and the color that results from the addition of 
chromogen solutions A and B were positively associated. 
 
Estimation of the concentrations of IL-10 
The kit used ELISA to measure the level of human 
interleukin 10 (IL-10) in samples. IL-10 was added to 
monoclonal antibody Enzyme well which is pre-coated with 
(IL-10) monoclonal antibody and the biotin conjugated (IL-
10) antibodies were combined with streptavidin-HRP to 
form immune complex. The color develops after adding 
chromogen solution A, B and the concentration of (IL-10) of 
sample were positively correlated.  
 
Statistical analysis  
SPSS v26 (IBM Inc., Chicago, IL, USA) was used for the 
statistical analysis. Histograms and the Shapiro-Wilks test 
were utilized to assess the normality of the data distribution. 
Using an unpaired Student's t-test, quantitative parametric 
variables were provided as mean and standard deviation 
(SD) and compared between the two groups. Interquartile 
range (IQR) and median were used to show and analyse 
quantitative non-parametric data. When applicable, 
qualitative parameters were examined using the Chi-square 
test or Fisher's exact test and provided as frequency and 
percentage (%). A two-tailed P value < 0.05 was considered 
statistically significant. 
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Results 
Demographic data and disease duration showed no significant difference between both studied groups. Table 1 

 
Table 1: Demographic data in the two studied groups 

 

 SLE Patients (N=30) Control group (N=30) p-value 
Age 39.27±7.46 41.80±7.27 0.188 

Sex 
Male 2 (6.7%) 1 (3.3%) 

0.554 Female 28 (93.3%) 29 (96.7%) 
FET 0.351 

 
Data are presented as mean ± SD or number (%). FET= 
Fischer’s exact test. p: probability.  
In the included SLE patients, disease duration had mean 
value of 7.87± 2.78 years. The majority of our SLE patients 
had a joint disease (93.3%), while renal disease and 
constitutional manifestations were present in 40% and 
63.3% of SLE patients respectively. Moreover, cutaneous 
manifestations and photosensitivity were reported by 60% 

and 76.6% of SLE patients respectively. Only two SLE 
patients (6.7%) had neurological manifestations. The 
SLEDAI score had mean value of 7.60 ± 5.22 in the studied 
SLE patients. Most SLE patients had moderate disease 
activity (46.7%), while mild disease was present in 33.3%of 
SLE patients and high activity was present in 20% of SLE 
patients, Table 2.

 
Table 2: Analysis of disease duration, manifestations and activity in SLE patients. 

 

SLE Patients (N=30) 
Disease duration (years) 7.87  ±2.78  

Clinical manifestations 
Constitutional symptoms 19 (63.3) 

Renal affection 12 (40) 
Joint affection 28 (93.3) 

Neurological manifestations 2 (6.7) 
Cutaneous manifestations 18 (60) 

Photosensitivity 23 (76.6) 
Disease activity 

Sledai 

No activity 0 (0) 
Mild activity 10 (33.3) 

Moderate activity 14 (46.7) 
High activity 6 (20) 

Very high activity 0 (0) 
Total 30 (100) 

7.60±5.22 
 
Data are presented as Mean ± SD or number (%). SLEDAI: 
Systemic Lupus Erythematosus Disease Activity Index. 
a substantial elevation was existed in ESR level in 
individuals with SLE contrasted to control group (p = 
0.001). CRP showed no substantial variation among 
individuals with SLE and control group. There was a 

substantial elevation in the ANA and anti-dsDNA levels in 
individuals with SLE contrasted to control group (p<0.001). 
a substantial reduce in C3 and C4 concentrations was 
existed in individuals with SLE contrasted to control group 
(p<0.001). Table 3 

 
Table 3: Analysis of inflammatory and immunological markers in the SLE patients and control group 

 

 SLE Patients (N=30) Control group (N=30) p-value 
ESR (mm/h) 23.17±10.04 12.00±4.47 0.001* 
CRP (mg/dl) 3.80±2.16 3.03±1.50 0.115 
ANA (IU/ml) 9.50±4.81 0.56±0.28 0.001* 

Anti-dsDNA (IU/ml) 181.5 (2.75-460) 11.25 (5.9-17.65) 0.001* 
C3 (mg/dl) 56.43±36.37 114.67±29.07 0.001* 
C4 (mg/dl) 12.40±4.56 30.27±10.49 0.001* 

 
Data are presented as mean ± SD or median (IQR). ESR: 
erythrocyte sedimentation rate. CRP: C- reactive protein. 
ANA: antinuclear antibody. Anti-dsDNA: anti-double strand 
DNA. p: probability. *: statistically significant (p<0.05). 
Haemoglobin level, platelet count, leucocytic, total 
lymphocytes percentage, CD3+ lymphocytes percentage and 

CD19+ lymphocytes percentage showed substantial decrease 
in SLE patients contrasted to control group. But creatinine, 
urea levels, albumin to creatinine ratio, lymphocyte bound 
platelets, sCD40L level and IL10 level showed a significant 
increase in SLE patients compared to control group 
(p<0.001). Table 4 
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Table 4: Analysis of laboratory parameters in the SLE patients and control group 
 

 SLE Patients (N=30) Control group (N=30) p-value 
Hb (g/L) 9.75±1.20 11.89±0.57 < 0.001* 

PLT (103/ul) 216.90 ±66.76 276.77±84.74 0.004* 
WBC (103/ul) 6.26±1.89 7.97±1.79 < 0.001* 

Lymphocytes (%) 19.50±4.58 26.40±7.91 < 0.001* 
CD3+ lymphocytes (%) 56.70±9.87 66.17±6.67 < 0.001* 

CD19+ lymphocytes (%) 6.44±3.23 13.50±2.76 < 0.001* 
Creatinine (mg/dl) 1.35±0.44 0.74±0.16 < 0.001* 

Urea (mg/dl) 53.90±26.26 24.60±7.31 < 0.001* 
Alb/ Cr ratio (mg/g Cr) 170.5 (27.25-460) 17.5 (14-24) < 0.001* 

CD 19+CD41a + Lymphocytes  %  21.01±7.07 2.19±1.18 < 0.001* 
CD3 + CD41a + Lymphocytes  %  22.62±7.65 2.45±1.12 < 0.001* 

sCD40L (ng/ml) 9.69±3.16 1.06±0.90 < 0.001* 
IL 10 (pg/ml) 176.43±32.97 46.10±17.33 < 0.001* 

 
Data are presented as mean ± SD or median (IQR). Hb: 
hemoglobin. PLT: platelet. WBC: white blood cells. Alb/ Cr 
ratio: albumin to creatinine ratio. IL 10: interleukin 10. P. 
probability. *: statistically significant (p<0.05). 
The percentage of lymphocyte bound platelets 

(CD19+CD41a+ lymphocytes and CD3+CD41a+ 
lymphocytes), sCD40L level and IL10 level expressed a 
significant increase in SLE patients who had haematuria and 
with positive anti-dsDNA compared to SLE patients without 
haematuria and with negative anti-dsDNA. Table 5 

 
Table 5: Analysis of lymphocyte-bound platelets sCD40L and IL10 in the SLE patients according to hematuria and anti-dsDNA 

 

 CD 19+CD41a+  
Lymphocytes % 

CD3+ CD41a+  
Lymphocytes % sCD40L (ng/ml) IL 10 

(pg/ml) 
SLE patients with hematuria (N=12) 24.31±4.86 26.82±5.23 12.09±1.12 202.73±19.07 

SLE patients without hematuria (N=18) 17.72±7.52 18.41±7.47 7.29±2.65 150.13±20.16 
p-value 0.008* < 0.001* < 0.001* < 0.001* 

SLE patients with positive Anti-dsDNA (N=20) 24.88±4.97 26.86±5.17 11.78±1.14 194.50±22.48 
SLE patients with negative Anti-dsDNA (N=10) 13.28±3.00 14.13±3.44 5.52±0.60 140.30±16.13 

p-value < 0.001* < 0.001* < 0.001* < 0.001* 
 
Data are presented as mean ± SD. Anti-dsDNA: anti-double 
strand DNA. SLE: systemic lupus erythematosus. sCD40L: 
soluble cluster of differentiation 40 ligand p: probability. *: 
statistically significant (p<0.05). 
CD19+CD41a+ lymphocytes had a substantial positive 
association with CD3+CD41a+ lymphocytes, sCD40L, IL10, 
anti-dsDNA, albumin to creatinine ratio, SLEDAI, 
creatinine and urea, while they had a substantial negative 
association with C3, C4 and platelets. CD3+ CD41a+ 
lymphocytes had a substantial positive association with 
CD19+ CD41a+ lymphocytes, sCD40L, IL10, anti-dsDNA, 
albumin to creatinine ratio, SLEDAI, creatinine and urea, 
whereas they had a substantial negative association with C3, 

C4, platelets and leucocytic count. sCD40L had a substantial 
positive association with CD19+CD41a+ lymphocytes, 
CD3+CD41a+ lymphocytes, IL10, anti-dsDNA, albumin to 
creatinine ratio, SLEDAI, creatinine and urea, while it had a 
substantial negative association with C3, C4, haemoglobin, 
platelets and leucocytic count. IL-10 had a substantial 
positive association with CD19+CD41a+ lymphocytes, 
CD3+CD41a+ lymphocytes, sCD40L, anti-dsDNA, albumin 
to creatinine ratio, SLEDAI, creatinine and urea (r = 0.696 
and p<0.001), while it had a substantial negative association 
with C3, C4, haemoglobin, platelets and leucocytic count. 
Table 6. 

 
Table 6: Correlation between the percentage of CD19+CD41a+ lymphocytes, CD3+CD41a+ lymphocytes, sCD40L level, and IL-10 level 

with other clinical and laboratory data in the SLE patients, (N=30) 
 

  CD 19+ CD41a+ 
Lymphocytes 

CD3+ CD41a+ 
Lymphocytes % sCD40L (ng/ml) IL 10 (pg/ml) 

CD3+ CD41a+ Lymphocytes % R 0.894 --- 0.728 0.608 
P < 0.001* < 0.001* < 0.001* 

CD 19+ CD41a+ Lymphocytes % R --- 0.894 0.724 0.532 
P < 0.001* < 0.001* 0.002* 

sCD40L R 0.724 0.728 --- 0.833 
P < 0.001* < 0.001* < 0.001* 

IL 10 R 0.532 0.608 0.833 --- 
P 0.002* < 0.001* < 0.001*  

ANA R 0.167 0.326 0.285 0.297 
P 0.485 0.326 0.208 0.197 

Anti dsDNA R 0.482 0.541 0.843 0.800 
P 0.007* 0.002* < 0.001* < 0.001* 

C3 R -0.660 -0.734 -0.897 -0.783 
P < 0.001* < 0.001* < 0.001* < 0.001* 

C4 R -0.658 -0.700 -0.853 -0.715 
P < 0.001* < 0.001* < 0.001* < 0.001* 

https://www.patholjournal.com/


International Journal of Clinical and Diagnostic Pathology  https://www.patholjournal.com 

 

~ 16 ~ 

Alb/Cr ratio R 0.398 0.449 0.814 0.799 
P 0.029* 0.013* < 0.001* < 0.001* 

SLEDAI R 0.464 0.485 0.810 0.823 
P 0.010* 0.007* < 0.001* < 0.001* 

Creatinine R 0.659 0.677 0.783 0.756 
P < 0.001* < 0.001* < 0.001* < 0.001* 

Urea R 0.654 0.669 0.806 0.696 
P < 0.001* < 0.001* < 0.001* < 0.001* 

Age R -0.119 -0.040 -0.239 -0.267 
P 0.532 0.835 0.203 0.146 

Duration R 0.182 0.231 -0.018 -0.127 
P 0.335 0.218 0.925 0.505 

ESR R 0.141 0.046 0.206 0.259 
P 0.456 0.811 0.276 0.167 

CRP R 0.172 0.196 0.332 0.334 
P 0.364 0.300 0.073 0.071 

Hb R -0.175 -0.236 -0.514 -0.570 
P 0.355 0.210 0.004* < 0.001* 

Platelet count R -0.427 -0.403 -0.610 -0.662 
P 0.019* 0.027* < 0.001* < 0.001* 

Leucocytic count R -0.294 -0.373 -0.544 -0.439 
P 0.115 0.042* 0.002* 0.015* 

Total Lymphocytes % R -0.109 -0.321 -0.268 -0.265 
P 0.567 0.084 0.152 0.157 

CD3+ Lymphocytes % R -0.025 -0.117 -0.044 -0.105 
P 0.895 0.537 0.817 0.581 

CD19+ Lymphocytes % R -0.341 -0.301 -0.395 -0.161 
P 0.065 0.106 0.131 0.395 

RS: Spearman’s correlation, P: probability, *: Statistically significant (p<0.05) 
 
Discussion 
Regarding the inflammatory markers, SLE patients showed 
a substantial elevation in the levels of ESR while CRP levels 
showed no significant difference. These agreed with the 
study of Aringer M. [10] who stated that CRP levels in SLE 
remained below 6 mg/dL in active SLE, but in several 
situations CRP showed higher levels in SLE patients, while 
ESR levels were raised in SLE patients. In addition, 
Littlejohn et al. [11] reported that CRP levels were low in 
SLE patients with flare, while ESR levels was elevated. 
However, Farouk et al. [12] disagreed by reporting that there 
was rise in the levels of CRP and ESR in SLE patients. 
Regarding CBC, Hb, leucocytic count and total lymphocytic 
count showed significant decrease in SLE patients compared 
to controls. This was in line with Kunireddy et al. [13] who 
found that there was substantial variation among the levels 
of hemoglobin and erythrocytes in SLE patients and 
controls. In addition, Han et al. [14] found that active disease 
was associated with low leucocytic count and low 
lymphocyte count. Leukopenia in SLE could be because of 
the activity of the disease as well as viral infections, drug 
toxicity or hematological disorders, while Lymphopenia 
could be due to antibodies against T lymphocytes, 
uncontrolled apoptosis and increased complement-mediated 
cytolysis of T cells [15, 16].  
Furthermore, platelet count was statistically decreased in 
between the two groups which agreed with Abdel Galil et al. 
[17] who reported that SLE disease activity was associated 
with low platelet count. Thrombocytopenia could be 
immune-mediated through immune-complex coating of 
platelets leading to their early destruction or antiplatelet 
antibodies [18].  
There was a significant decrease in the percentage of CD19+ 
lymphocytes in SLE patients that agreed with the study of 
Odendahl et al. [19] who found significant B lymphopenia 
associated with major disturbances in the homeostasis of all 

three major B cell types and suggesting that CD27+ memory 
B cells were the predominant peripheral blood population in 
SLE. In addition, Korganow et al. [20] described a decrease 
in the membrane expression of CD19 protein on all B cells 
in SLE patients compared to controls with the persistence of 
plasmacyte-differentiated and plasmacyte-activated B cells 
even in quiescent patients. 
In the present study, there was an increase in the albumin/ 
creatinine ratio in SLE patients. This was in agreement with 
Birmingham et al. [21] who reported that SLE is associated 
with an increase in urinary albumin creatinine ratio. 
ANA and anti-dsDNA showed higher levels in SLE patients, 
while low levels of C3 and C4 were demonstrated. This 
agreed with Font et al. [22] and Wichainun et al. [23] who 
showed that positive ANA and high anti-dsDNA levels were 
found in SLE patients while complement C3 and 
complement C4 levels were low. 
The results of the present study revealed that there was a 
significant increase in serum levels of IL10 level in SLE 
patients compared to a control group. In addition, there was 
a significant increase in the IL10 level in SLE patients with 
hematuria and positive anti-dsDNA, negative correlation 
with complement C3 and C4 and positive correlation with 
albumin/creatinine ratio and SLEDAI score. Also, IL10 
level was found to be correlated with sCD40L levels and 
with the percentages of CD19+PLT+, CD3+PLT+ 
lymphocytes. This agreed with Zamora et al. [7] who 
reported that IL10 correlated with lymphocyte-bound 
platelets and sCD40L serum levels. 
The increased level of IL 10 in SLE patients could be 
assigned to autoreactive B lymphocytes and activated 
monocytes. This finding agreed with Melamud et al. [24] who 
reported that the level of IL10 was increased in SLE 
patients. Also, Chun et al. [25] reported that serum IL-10 
titers in SLE patients were positively correlated with the 
SLADEI and anti-dsDNA antibody titers, and negatively 
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with C3 and C4 levels. Many studies reported that the serum 
IL-10 titers increased in SLE patients and correlated with 
clinical and serological markers of disease activity as C3, 
C4 and with anti-DNA antibody titers [26, 27]. However, 
Mariscal et al. [28] reported that there was no association 
between IL10 level with autoantibodies or disease activity.  
On the other hand, there was a significant increase in serum 
levels of sCD40L level in SLE patients compared to control 
group. Also, there was a significant increase in the sCD40L 
level in SLE patients with hematuria and positive anti-
dsDNA. The results showed negative correlation with 
complement C3 and C4 while they showed positive 
correlation with albumin/creatinine ratio and SLEDAI score. 
This was in agreement with Goules et al. [29] who reported 
that serum of SLE patients had significantly higher levels of 
sCD40L than the control serum and showed that SLE-
sCD40L positive patients produce more frequently anti-
dsDNA which correlated sCD40L with the disease severity. 
Also, Duffau et al. [30] reported that sCD40L was correlated 
with disease activity measured by SLEDAI proving that 
platelets activation is responsible for increase of level of 
sCD40L in SLE patients.  
Moreover, the proportion of each subpopulation of 
lymphocyte-bound platelets and the serum concentrations of 
sCD40L, a putative indirect measurement of activation of 
platelets, were positively and significantly correlated in SLE 
patients. This study's findings were supported by Zamora et 
al. [7], who discovered a correlation between the proportion 
of lymphocyte-bound platelets and plasma concentrations of 
sCD40L. It is likely that platelet binding affects lymphocyte 
functions and provides a role in SLE pathogenesis and 
illness activity because the activation of platelets has been 
linked with platelets binding to lymphocytes in SLE and 
other authors, such as El Gendi et al. [31], discovered that 
platelets activation has a direct relationship with SLE 
disease progression. 
When contrasted with the control group, the quantities of 
circulating B and T lymphocytes bound platelets were 
significantly higher in the individuals suffering from SLE. 
Additionally, it was shown that in those suffering from SLE, 
the proportions of B and T cells with bound platelets closely 
linked with one another. According to Zamora et al. [7], there 
was a link between B and T lymphocytes bound platelets in 
patients with SLE, and the amounts of lymphocytes with 
bound platelets were greater in SLE patients compared with 
healthy people. Additionally, Joseph et al. [32] discovered 
that SLE patients had considerably more platelet-
lymphocyte complexes than the control group. 
In individuals suffering from SLE with hematuria and 
positive anti-dsDNA, the amounts of lymphocytes bound 
platelets significantly increased. Additionally, albumin/ 
creatinine ratio and SLEDAI score revealed a positive link 
with lymphocytes attached to platelets, including B and T 
cells, whereas complements 3 and 4 exhibited a negative 
association. This was in agreement with Zamora et al.'s 
findings [7] that lymphocytes with bound platelets were more 
prevalent in individuals with SLE with a larger 
albumin/creatinine ratio, SLEDAI > 3, a lower complement 
C3, positive anti-dsDNA, and hematuria. All things 
considered; our research indicated that estimating the 
percentages of lymphocytes bound platelets in SLE would 
prove to be a valuable technique for predicting the severity 
of SLE. Moreover, controlling this binding might be used as 
a therapeutic regulation of autoimmunity. 
 

Limitations 
Further studies must evaluate the association of lymphocytes 
bound platelets with each subpopulation of B lymphocytes 
and its relation to production of different immunoglobulin in 
SLE patients are required. Future studies are needed to 
evaluate controlling the binding lymphocytes to platelets as 
a target therapy for regulation of autoimmunity in SLE 
patients. 
 
Conclusions 
SLE patients had a substantial elevation in lymphocytes 
bound platelets contrasted to healthy control group, this 
elevated percentage was in association with increase 
concentrations of sCD40L and IL10. Renal symptoms and 
active illness were more common in those suffering from 
SLE, as were lymphocytes bound platelets. 
 
Financial support and sponsorship: Nil 
 
Conflict of Interest: The authors declare that they have no 
known competing financial interests or personal 
relationships that could have appeared to influence the work 
reported in this paper. 
 
References 
1. Maidhof W, Hilas O. Lupus: an overview of the disease 

and management options. PT. 2012;37:240-9. 
2. Pan L, Lu MP, Wang JH, Xu M, Yang SR. 

Immunological pathogenesis and treatment of systemic 
lupus erythematosus. World J Pediatr. 2020;16:19-30. 

3. Ouyang W, Rutz S, Crellin NK, Valdez PA, Hymowitz 
SG. Regulation and functions of the IL-10 family of 
cytokines in inflammation and disease. Annu Rev 
Immunol. 2011;29:71-109. 

4. Peng H, Wang W, Zhou M, Li R, Pan HF, Ye DQ. Role 
of interleukin-10 and interleukin-10 receptor in 
systemic lupus erythematosus. Clin Rheumatol. 
2013;32:1255-66. 

5. Zamora C, Cantó E, Nieto JC, Bardina J, Diaz-Torné C, 
Moya P, et al. Binding of Platelets to Lymphocytes: A 
Potential Anti-Inflammatory Therapy in Rheumatoid 
Arthritis. J Immunol. 2017;198:3099-108. 

6. Cortez-Espinosa N, Mayoral LP, Perez-Campos E, 
Cabrera Fuentes HA, Mayoral EP, Martínez-Cruz R, et 
al. Platelets and Platelet-Derived Microvesicles as 
Immune Effectors in Type 2 Diabetes. Curr Vasc 
Pharmacol. 2017;15:207-17. 

7. Zamora C, Toniolo E, Diaz-Torné C, Cantó E, 
Magallares B, Ortiz MA, et al. Association of Platelet 
Binding to Lymphocytes with B Cell Abnormalities and 
Clinical Manifestations in Systemic Lupus 
Erythematosus. Mediators Inflamm. 2019;2019:247-
3164. 

8. Tung JW, Heydari K, Tirouvanziam R, Sahaf B, Parks 
DR, Herzenberg LA, et al. Modern flow cytometry: a 
practical approach. Clin Lab Med. 2007;27:453-68. 

9. Snow C. Flow cytometer electronics. Cytometry A. 
2004;57:63-9. 

10. Aringer M. Inflammatory markers in systemic lupus 
erythematosus. J Autoimmun. 2020;110:102374. 

11. Littlejohn E, Marder W, Lewis E, Francis S, Jackish J, 
McCune WJ, et al. The ratio of erythrocyte 
sedimentation rate to C-reactive protein is useful in 
distinguishing infection from flare in systemic lupus 
erythematosus patients presenting with fever. Lupus. 

https://www.patholjournal.com/


International Journal of Clinical and Diagnostic Pathology  https://www.patholjournal.com 

 

~ 18 ~ 

2018;27:1123-9. 
12. Farouk HM, Abdel Rahman MA, Mohamed NA, Attia 

OB. Neutrophil/lymphocyte and platelet/lymphocyte 
ratios and their relation with disease activity in systemic 
lupus erythematosus patients. Egypt J Hosp Med. 
2017;69:1764-9. 

13. Kunireddy N, Jacob R, Khan SA, Yadagiri B, Sai Baba 
KSS, Rajendra Vara Prasad I, et al. Hepcidin and 
Ferritin: Important Mediators in Inflammation 
Associated Anemia in Systemic Lupus Erythematosus 
Patients. Indian J Clin Biochem. 2018;33:406-13. 

14. Han BK, Wysham KD, Cain KC, Tyden H, Bengtsson 
AA, Lood C. Neutrophil and lymphocyte counts are 
associated with different immunopathological 
mechanisms in systemic lupus erythematosus. Lupus 
Sci Med. 2020;7:12-42. 

15. Carli L, Tani C, Vagnani S, Signorini V, Mosca M. 
Leukopenia, lymphopenia, and neutropenia in systemic 
lupus erythematosus: Prevalence and clinical impact--A 
systematic literature review. Semin Arthritis Rheum. 
2015;45:190-4. 

16. Martin M, Guffroy A, Argemi X, Martin T. [Systemic 
lupus erythematosus and lymphopenia: Clinical and 
pathophysiological features]. Rev Med Interne. 
2017;38:603-13. 

17. Abdel Galil SM, Edrees AM, Ajeeb AK, Aldoobi GS, 
El-Boshy M, Hussain W. Prognostic significance of 
platelet count in SLE patients. Platelets. 2017;28:203-7. 

18. Zhao H, Li S, Yang R. Thrombocytopenia in patients 
with systemic lupus erythematosus: significant in the 
clinical implication and prognosis. Platelets. 
2010;21:380-5. 

19. Odendahl M, Jacobi A, Hansen A, Feist E, Hiepe F, 
Burmester GR, et al. Disturbed peripheral B 
lymphocyte homeostasis in systemic lupus 
erythematosus. J Immunol. 2000;165:5970-9. 

20. Korganow AS, Knapp AM, Nehme-Schuster H, Soulas-
Sprauel P, Poindron V, Pasquali JL, et al. Peripheral B 
cell abnormalities in patients with systemic lupus 
erythematosus in quiescent phase: decreased memory B 
cells and membrane CD19 expression. J Autoimmun. 
2010;34:426-34. 

21. Birmingham DJ, Rovin BH, Shidham G, Bissell M, 
Nagaraja HN, Hebert LA. Relationship between 
albuminuria and total proteinuria in systemic lupus 
erythematosus nephritis: diagnostic and therapeutic 
implications. Clin J Am Soc Nephrol. 2008;3:1028-33. 

22. Font J, Cervera R, Ramos-Casals M, García-Carrasco 
M, Sents J, Herrero C, et al. Clusters of clinical and 
immunologic features in systemic lupus erythematosus: 
analysis of 600 patients from a single center. Semin 
Arthritis Rheum. 2004;33:217-30. 

23. Wichainun R, Kasitanon N, Wangkaew S, 
Hongsongkiat S, Sukitawut W, Louthrenoo W. 
Sensitivity and specificity of ANA and anti-dsDNA in 
the diagnosis of systemic lupus erythematosus: a 
comparison using control sera obtained from healthy 
individuals and patients with multiple medical 
problems. Asian Pac J Allergy Immunol. 2013;31:292-
8. 

24. Melamud MM, Ermakov EA, Boiko AS, Kamaeva DA, 
Sizikov AE, Ivanova SA, et al. Multiplex analysis of 
serum cytokine profiles in systemic Lupus 
Erythematosus and multiple sclerosis. Int J Mol Sci. 
2022;23:32-40. 

25. Chun HY, Chung JW, Kim HA, Yun JM, Jeon JY, Ye 
YM, et al. Cytokine IL-6 and IL-10 as biomarkers in 
systemic lupus erythematosus. J Clin Immunol. 
2007;27:461-6. 

26. Talaat RM, Mohamed SF, Bassyouni IH, Raouf AA. 
Th1/Th2/Th17/Treg cytokine imbalance in systemic 
lupus erythematosus (SLE) patients: Correlation with 
disease activity. Cytokine. 2015;72:146-53. 

27. Godsell J, Rudloff I, Kandane-Rathnayake R, Hoi A, 
Nold MF, Morand EF, et al. Clinical associations of IL-
10 and IL-37 in systemic lupus erythematosus. Sci Rep. 
2016;6:34-604. 

28. Mariscal A, Zamora C, Magallares B, Salman-Monte 
TC, Ortiz M, Díaz-Torné C, et al. Phenotypic and 
Functional Consequences of PLT Binding to Monocytes 
and Its Association with Clinical Features in SLE. Int J 
Mol Sci. 2021;22:23-41. 

29. Goules A, Tzioufas AG, Manousakis MN, Kirou KA, 
Crow MK, Routsias JG. Elevated levels of soluble 
CD40 ligand (sCD40L) in serum of patients with 
systemic autoimmune diseases. J Autoimmun. 
2006;26:165-71. 

30. Duffau P, Seneschal J, Nicco C, Richez C, Lazaro E, 
Douchet I, et al. Platelet CD154 potentiates interferon-
alpha secretion by plasmacytoid dendritic cells in 
systemic lupus erythematosus. Sci Transl Med. 
2010;2:47ra63. 

31. ElGendi SS, El-Sherif WT. Anti-C1q antibodies, 
sCD40L, TWEAK and CD4/CD8 ratio in systemic 
lupus erythematosus and their relations to disease 
activity and renal involvement. Egypt J Immunol. 
2009;16:135-48. 

32. Joseph JE, Harrison P, Mackie IJ, Isenberg DA, Machin 
SJ. Increased circulating platelet-leucocyte complexes 
and platelet activation in patients with antiphospholipid 
syndrome, systemic lupus erythematosus and 
rheumatoid arthritis. Br J Haematol. 2001;115:451-9. 

 
 
How to Cite This Article 
Awny RM, Abu-Zaid MH, Shahba AAEA, Mabrouk MM, Elwan 
NM. Platelet binding to lymphocytes and platelet activation in 
systemic lupus erythematosus patients. International Journal of 
Clinical and Diagnostic Pathology. 2023;6(3):12-18.  
 
 
Creative Commons (CC) License 
This is an open-access journal, and articles are distributed under the 
terms of the Creative Commons Attribution-Non Commercial-Share 
Alike 4.0 International (CC BY-NC-SA 4.0) License, which allows 
others to remix, tweak, and build upon the work non-commercially, as 
long as appropriate credit is given and the new creations are licensed 
under the identical terms. 

https://www.patholjournal.com/

