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Abstract  

Background:  Patients with Rheumatoid Arthritis (RA)  
are at greater risk of developing Cardiovascular (CV) events  

with higher rate of subsequent mortality. MicroRNAs (miR-
NAs) such as MiR-146a are thought to have an important role  
in the pathogenesis of RA. CD40-CD40L interaction is poten-
tially involved in atherogenesis and plaque rupture in RA, it  

can be a risk factor in development of accelerated vascular  

complications in RA patients.  

Aim of Work:  Our aim is to evaluate the level of sCD40L,  
investigate the genetic variations (polymorphisms) in pre-
miRNA-146a rs2910164 in a cohort of Egyptian RA patients  

and detect their possible relation to CV risk in RA.  

Methods:  108 RA patients were enrolled in our study and  
were divided into 2 groups according to presence and absence  
of CV risk along with 49 controls. Genotyping of pre-
microRNA-146a rs2910164 polymorphism was done by Taq-
Man real-time PCR and serum sCD40L levels were measured  

using human soluble CD40L ELISA assay.  

Results:  sCD40L concentration was significantly lower  

in RA patients without CV risk and RA patients with CV risk  
when compared to control group ( p<0.001), but there was no  
statistically significant difference when comparing both  
patients' groups (p=0.5). The genotype and allele frequencies  
of pre-microRNA-146a rs2910164 did not show a statistically  
significant difference between the studied groups. When  

comparing RA group without CV risk, RA group with CV  

risk and control group, GG genotype was 41.8%, 39.6% and  
32.7%, GC was 40%, 49.1% and 51% and CC was 18.2%,  
11.3% and 16.3%, respectively. G allele frequency in RA  

without CV risk group, RA with CV risk group and control  
group was 35.2%, 35.2% and 29.5% and C allele frequency  
was 34.7%, 31.4% and 33.9%, respectively.  

Correspondence to:  Dr. Engy El-Khateeb,  
E-Mail: engy.alkhatib@kasralainy.edu.eg  

Conclusion:  Pre-miRNA-146a rs2910164 gene variations  
were not associated with RA and does not increase the sus-
ceptibility to cardiovascular disease. Low serum levels of  

sCD40L were detected in RA patients irrespective of the  

presence of cardiovascular risk. Evaluating sCD40L in patients  

not receiving any treatment and comparing them with post-
treatment levels is recommended.  

Key Words:  Rheumatoid Arthritis – sCD40L – Pre-miRNA-
146a – rs2910164 – Real-time PCR – ELISA.  

Introduction  

RHEUMATOID  Arthritis (RA) is a chronic in-
flammatory autoimmune disease affecting up to  
1.0% of the population worldwide [1] . It is charac-
terized by chronic synovial inflammation leading  
to synovial lining cell hyperplasia [2] , progressing  
to joint destruction, functional disability, and some-
times death [3] . The risk of Cardiovascular Disease  
(CVD) in patients with RA is two times higher  

than age-and sex-matched persons and is seen as  
common cause of death due to a process of accel-
erated atherosclerosis [4] .  

Pathogenesis of atherosclerosis is attributed to  

activation of inflammatory pathways, thereby sug-
gesting that atherosclerosis and RA share common  
pathogenesis. Both immune dysregulation and a  
systemic inflammatory environment contribute to  
vascular inflammatory damage that occur in RA  

[4-6] .  

CD40L (also known as CD40 ligand or CD 154)  
is a 39kDa transmembrane protein with specific  
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importance in T-cell dependent humoral immune  

responses. It acts as a ligand for CD40, a member  

of the TNF-receptor superfamily. Soluble CD40L  
(sCD40L) has been related to various immune and  

inflammatory diseases such as Systemic Lupus  
Erythematosus (SLE), RA, and Sjogren's syndrome  

disease activity [7] .  

When CD40 interacts with its ligand (CD40L)  

on T cells, it works as a transmembrane signal  

transducer stimulating intracellular kinases and  

transcription factors, leading to inflammatory re-
actions, production of inflammatory cytokines,  
expression of adhesion molecules, production of  
autoantibodies, as well as activation of many other  
inflammatory processes, all of which boost disease  

development [7] .  

It has also been observed that CD40-CD40L  
interaction is believed to be involved in atherogen-
esis and plaque tear in RA. CD40L is expressed  
on atherosclerotic plaques' constituting cells such  

as monocytes, macrophages, endothelial cells, and  

smooth muscle cells [8] . In addition, CD40-CD40L  
interaction may motivate matrix metalloproteinases  

expression, degrading components of atheroscle-
rotic plaques and encouraging their rupture. This  
can explain pathogenesis of acute thrombotic CV  

events and sudden death in RA [9] .  

sCD40L may represent the biological link be-
tween autoimmune diseases and atherosclerosis.  

It can be an essential risk factor in the development  

of accelerated vascular complications defined in  
RA patients [5] .  

The role of microRNAs (miRNAs) in the patho-
genesis of RA, has been an interest area of research,  

posing as a potential disease biomarker [10] . miR-
NAs regulate gene expression at post-transcriptional  

level, and are associated with various biological  

events such as cell growth, cell differentiation,  

apoptosis, carcinogenesis, and autoimmune arthritis  

development [11] . Polymorphisms in miRNA genes  
may change a wide range of biological mechanisms  
by affecting the processing and/or target selection  

of miRNAs [10,11] .  

MiR-146a was suggested to play an important  

role in RA development [12-14] . It is located on  
human chromosome 5q34 and relates to immune  
regulation, inflammatory signalling pathway, be-
cause it can regulate the expression of IL-1 Recep-
tor-Associated Kinase (IRAK1) and IRAK2 and  
targets TNF Receptor-Associated Factor 6 (TRAF6)  

[15] . MiR-146a seems to be a regulator in RA de-
velopment by driving a negative feedback mecha-
nism to inhibit excess inflammation [16] . Studies  

have evaluated the association of pre-miRNA-146a  
rs2910164 with susceptibility to some autoimmune  
disease including RA and SLE with conflicting  

results [17-20] .  

The aim of the current study is to evaluate the  

level of sCD40L and investigate the genetic poly-
morphisms in pre-miRNA-146a rs2910164 in a  
cohort of Egyptian RA patients and detect their  

possible relation to cardiovascular risk in RA.  

Patients and Methods  

Study population:  

A total of 108 RA patients diagnosed according  
to the 2010 ACR-EULAR classification criteria  

for RA were enrolled in our study [21] . Two groups  
were identified: A group having RA with cardio-
vascular risk (53 patients) and a group having RA  

without cardiovascular risk (55 patients). The  

patients with cardiovascular risk were selected  
upon the following criteria (age, obesity, diabetes  
mellitus, hypertension, dyslipidemia, smoking and  

positive family history). They were recruited from  
cases admitted and followed-up in Rheumatology  
and Rehabilitation Department, Kasr Al-Ainy Hos-
pitals, Cairo University, Egypt (from June 2017 to  
June 2018). Any patient diagnosed with other  

autoimmune disease, chronic illness, or comorbid-
ities was excluded from the study.  

Forty-nine healthy Egyptian subjects age and  

sex matched to cases with no known past or family  
history of RA, any associated autoimmune diseases  

or joint diseases were taken as a control group.  

All patients underwent an initial evaluation  
that included a medical history and physical ex-
amination. Erythrocyte Sedimentation Rate (ESR),  

C Reactive Protein (CRP), rheumatoid factor (RF)  

and anti-Cyclic Citrullinated Protein (anti-CCP)  

results were obtained from patients' history files.  

All patients were receiving Disease Modifying  

Anti-rheumatic Drugs (DMARD) as a regular  
therapy.  

The study was accomplished in accordance  
with the Code of Ethics of the World Medical  
Association (Declaration of Helsinki), and after  

the acceptance of the Local Ethical Committee of  

Cairo University. Informed consent was obtained  
from all study subjects after the nature of the study  

was explained.  

Measure of disease activity:  
Disease activity was measured using a RA  

Disease Activity Score to determine that comprises  

28 joint counts (DAS28) [22] . Scores were calcu- 
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lated using a DAS28 calculator and were based on  

the 28 tender and swollen joint counts, global  

health measurement and the degree of inflammation  

(including ESR and CRP). Patients with a DAS28  
greater than 5.1 were defined as having high disease  

activity, those with less than 3.2 as low disease  

activity, and those with less than 2.6 as in remission.  

Genotyping of pre-microRNA-146a rs2910164  

polymorphism by TaqMan real-time polymerase  

chain reaction:  
Two milliliters of venous blood were collected  

in a sterile vacutainer containing Ethylene Diamine  

Tetra Acetate (EDTA) as an anticoagulant for DNA  

extraction and genotyping by real time PCR, stored  

at –20ºC.  

Genomic DNA was separated using the Gene-
JET Whole Blood Genomic DNA Purification Mini  
Kit #K0781, (Thermo Fisher Scientific Inc, Cali-
fornia, USA), as stated by the manufacturer's guide-
lines. DNA concentration was measured by using  

the Nanodrop ND-1000 (NanoDrop Technologies,  

Inc, Thermo Fisher Scientific, DE). For investiga-
tion of rs2910164, real-time Polymerase Chain  
Reaction (PCR) allelic discrimination was accom-
plished on Step-One Real-Time PCR (Applied  
Biosystems, Foster City, CA) by using standard  
TaqMan genotyping assays according to the man-
ufacturer's guidelines.  

In brief, probes, primers, and TaqMan universal  
PCR Master Mix were obtained from Applied  

Biosystems. A reaction solution of 25mL contained  

1.25mL TaqMan Genotyping Assay mix (consisting  
of 20X Mix of unlabeled PCR primers and TaqMan  
minor groove binder probes, FAMTM and VIC®  
dye labeled), 12.5mL of TaqMan Universal PCR  
Master Mix (2X), 25ng of genomic DNA and water  
was added to complete whole volume to 25uL. The  
PCR cycle consisted of pre-PCR read at 60ºC for  

30 seconds, holding stage at 95ºC for 10 minutes,  
50 cycles of denaturing at 92ºC for 15 seconds,  
annealing 60ºC for 1 minute 30 seconds and post-
PCR read at 60ºC for 30 seconds. After PCR am-
plification, reading of an endpoint plate was ac-
complished using an Applied Biosystems real-time  

PCR system. The Sequence Detection System  

Software uses the fluorescence measurements made  

during the plate read to plot fluorescence values  

built on the signals from each well. The plotted  

fluorescence signals point out to which of alleles  

are in each sample.  

Measurement of serum sCD40L levels:  

Two mL of venous blood were collected in  

plain centrifuge tube, allowed to clot for at least  

30 minutes, and centrifuged at 1000 x g for 15  
minutes. Sera of patients were separated in other  

tubes and stored at –20ºC.  

The serum sCD40L levels were measured using  

human soluble cluster of differentiation 40 ligand  

(sCD40L) enzyme-linked immunosorbent assay  

kit according to the manufacturer's instructions  

(SinoGeneclon Co., Ltd, China Catalogue: SG-
10126). The concentration of sCD40L in the sam-
ples was then calculated by comparing the O.D.  
of the samples to the standard curve.  

Statistical analysis:  

Statistical analyses were accomplished using  
the SPSS (statistical package for social science)  
version 17. Data were undergoing to Kolmogorov-
Smirnov test to locate the distribution and method  
of analysis [23] . Data were normally distributed,  
quantitative variables are presented as mean ±  SD,  
and the comparisons between groups were per-
formed using ANOVA test. Categorical variables  

were given as percentages. A chi-square test was  

used to compare the gender, CRP, RF, Anti-CCP,  
allele frequency and genotype frequency. A two  

tailed p-value of less than 0.05 were considered  
as statistically significant and less than 0.001 were  

considered as high statistically significant.  

Results  

Demographic data and clinical characterisation  

of the study groups:  
Our study group consisted of 108 RA patients  

(53 patients with CV risk and 55 patients without  
CV risk) compared to 49 healthy control subjects.  

Demographic data of the studied subjects as well  

as relevant clinical and laboratory investigations  

of the patients' groups are summarized in (Tables  

1,2). There was no statistically significant difference  

between both groups and control as regards age or  
sex (p  0.1 and 0.2 respectively). There were high  
statistically significant differences between each  

of the patients' groups and the control group as  
regards ESR (first and second hours) ( p<0.001).  
There was no statistically significant difference  

seen when comparing RA group without CV risk  
and RA group with CV risk regarding DAS score,  
CRP, RF and anti-CCP (p  0.2, 0.3, 0.4 and 0.8  
respectively).  

sCD40L in the studied groups:  
The mean value (±SD) for sCD40L in RA with-

out CV risk group was 200.5 ± 124.9ng/L, and in  
RA with CV risk group the mean value ( ±SD) was  
168.7±83.2ng/L whereas in control group the mean  



value (± SD) was 297.9± 148.1ng/L. The study  
revealed that sCD40L concentration was signifi-
cantly lower in RA patients without CV risk and  

RA patients with CV risk when compared to control  
group (p<0.001), but there was no statistically  
significant difference when comparing both pa-
tients' groups (p  0.5) (Table 3).  

Table (1): Demographic, clinical and laboratory data of the  

studied participants.  

Characteristics  
Control  
group  
(n=49)  

RA patients  
without CV  
Risk (n=55)  

RA patients  
with CV  

Risk (n=53)  

p- 
value  

Age (years)  44.7±6.1  45.4± 10.4  47.5±7.3  0.2*  

Sex N (%):  

Male  11 (22.4%)  6 (10.9%)  6 (11.3%)  0.1 *  

Females  38 (77.6%)  49 (89.1%)  47 (88.7%)  

Smoking N (%):  

Non-smoker 45 (91.8%)  55 (100%)  50 (94.3%)  0.1*  

Smoker  4 (8.2%)  0 (0%)  3 (5.7%)  0.1*  

Disease  

duration years:  

Mean ±  SD  7.04±0.95  6.97±0.96  0.1 *  

DAS28 score  4.4±0.72  4.68±0.89  0.2*  

ESR, mm/h:  

1st hour  5.4±0.7  40±15.4  38.9± 16.9  <0.001 ** a ,b  

2nd hour  10.7± 1.3  72.4±21.9  71.3±23.1 <0.001 ** a ,b  

: Rheumatoid Arthritis. 
: Erythrocyte sedimentation rate. 
: 28-joint Disease Activity Score. 
: Cardiovascular. 
: Non-significant between all groups. 
: Very high significant. 
: Significance between control & RA group without CV risk. 
: Significance between control & RA group with CV risk.  

Table (2): Comparison of CRP, RF and anti CCP between the  

two patients' groups.  

Laboratory  
parameter  

RA patients  
without CV  
Risk (n=55)  

RA patients  
with CV  

Risk (n=53)  
p-value  

CRP N (%):  

Negative  31 (56.4%)  35 (66%)  0.3 *  

Positive  24 (43.6%)  18 (34%)  

RF N (%):  1  

Negative  17 (30.9%)  2 (22.6%)  0.4*  

Positive  38 (69.1%)  41 (77.4%)  

Anti CCP N (%):  

Negative  17 (30.9%)  18 (34%)  0.8*  

Positive  38 (69.1%)  35 (66%) 

CRP  
RF  
Anti-CCP  
CV  
*  

: C-Reactive Protein. 
: Rheumatoid Factor. 
: Antibodies to Cyclic Citrullinated Peptides. 
: Cardiovascular. 
: Non-Significant.  

RA  
ESR  
DAS28  
CV  
*  
**  

a  
b  
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Table (3): sCD40L levels in different study groups.  

Variables  

Control  
(n=49)  

Mean ±  SD  
(ng/L)  

RA without  
CV risk  
(n=55)  

Mean ±  SD  
(ng/L)  

RA with  
CV risk  
(n=53)  

Mean±  SD  
(ng/L)  

p-value  

sCD40L 297.9± 148.1 
 

200.5± 124.9 
 

168.7±83.2 
 

<0.001 a,b  
0.5c  

a: Significance between control & RA without risk.  
b: Significance between control & RA with risk.  
c: Significance between RA without risk & RA with risk.  

Pre-microRNA-146a rs2910164 Genotype and  

Allele frequency distribution:  

Frequency of pre-microRNA-146a rs2910164  
genotype and allele frequency among the studied  

groups are demonstrated in (Table 4). The genotypic  
and allelic frequencies of pre-microRNA-146a  

rs2910164 did not display deviation from Hardy-
Weinberg equilibrium suggesting that there was a  
genetic equilibrium of population joined.  

We compared the genotype frequency (GG, CG  

and CC) as well as allele frequency in rs2910164  
between RA without CV risk group, RA with CV  

risk group and control group. There was no statis-
tically significant difference between the three  
groups. We found that GG genotype in RA group  
without CV risk was 23 (41.8%), GC was 22 (40%)  
and CC was 10 (18.2%). In RA group with CV  
risk, GG was 21 (39.6%), GC was 26 (49.1) and  
CC was 6 (11.3%) compared with control group  
having GG 16 (32.7%), GC 25 (51%) and CC was  

8 (16.3%) (p  0.7). The distribution of the G allele  
in RA without CV risk group, RA with CV risk  
group and control group was 35.2%, 35.2% and  
29.5% respectively, whereas the C allele between  
groups were 34.7%, 31.4% and 33.9% respectively  
(p  0.4 and 0.4 respectively) (Table 4).  

Table (4): Distribution of pre-miRNA-146a (rs2910164)  

genotypes and allele frequencies in Rheumatoid  
Arthritis (RA) patients, RA with cardiovascular  
risk patients and control groups.  

Genotypes  
Control  
(n=49)  

RA without  
CV risk  
(n=55)  

RA with  
CV risk  
(n=53)  

p - 
value  

No. (%)  
No. (%)  No. (%)  

GG  16 (32.7%)  23 (41.8%)  21 (39.6%)  0.7*  
CG  25 (51 %)  22 (40%)  26 (49.1%)  
CC  8 (16.3%)  10 (18.2%)  6 (11.3%)  
G allele (n=193)  57 (29.5%)  68 (35.2%)  68 (35.2%)  0.4*  
C allele (n=121)  41 (33.9%)  42 (34.7%)  38 (31.4%)  0.4*  

*: Non-significant.  

There was also no statistically significant dif-
ference among the 108 RA patients in genotype  
frequency when stratified by sex, knee osteoarthri- 
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tis, extra articular manifestations, anti-CCP, CRP  

and RF (p  0.08, 0.2, 0.3, 0.09, 0.8 and 0.2 respec-
tively) (Table 5).  

Table (5): Comparisons of sex, knee osteoarthritis, anti CCP,  

CRP and RF in genotypes among different geno-
types.  

Variables  
GG (n=44)  GC (n=48)  CC (n=16)  p - 

value  
No  %  No  %  No  %  

Sex:  
Males  2  4.5  9  18.8  1  6.3  0.08*  
Females  42  95.5  39  81.3  15  93.8  

Knee osteoarthritis:  
Negative  15  34.1  25  52.1  8  50  0.2*  
Positive  29  65.9  23  47.9  8  50  

Extra articular  

manifestation:  
Negative  24  54.5  34  70.8  10  62.5  0.3*  
Positive  20  45.5  14  29.2  6  37.5  

Anti CCP:  
Negative  13  29.5  20  41.7  2  12.5  0.09*  
Positive  31  70.5  28  58.3  14  87.5  

CRP:  
Negative  26  59.1  29  60.4  11  68.8  0.8*  
Positive  18  40.9  19  39.6  5  31.3  

RF:  
Negative  8  18.2  16  33.3  5  31.3  0.2*  
Positive  36  81.8  32  66.7  11 68.8  

: C-Reactive Protein. 
: Rheumatoid Factor. 
: Antibodies to Cyclic Citrullinated Peptides. 
: Non-significant.  

Discussion  

Patients with RA are at greater risk of develop-
ing CV events with higher rate of subsequent  
mortality [3] . Females with RA were found to have  
more than 2-fold higher risk of developing myo-
cardial infarction compared with women without  

this pathology [4] .  

MiRNAs are novel biomarkers for CVD, in-
cluding coronary artery disease [24] . MiR-146a  
was proposed to play an important role in RA  
development, acting as an important regulator in  

RA development as effectors in driving a negative  

feedback mechanism to inhibit excess inflammation  

[16] .  

It has also been observed that CD40-CD40L  
interaction is believed to be involved in atherogen-
esis and plaque rupture in RA, so sCD40L may be  
the link between autoimmune diseases and athero-
sclerosis. It can be an essential risk factor in the  
development of accelerated vascular complications  
defined in RA patients [5] .  

The aim of the current study is to evaluate the  

level of sCD40L and investigate the genetic poly-
morphisms in pre-miRNA-146a rs2910164 in a  
cohort of Egyptian RA patients and detect their  

possible relation to cardiovascular risk in RA.  

In our study, by comparing RA patients without  

CV risk and those with CV risk, we found no  
statistically significant difference regarding CRP,  
RF positivity nor anti-CCP positivity (p>0.05).  
These results agree with Yang et al., (2011) who  
found no significant difference between each of  

RF-positivity and the level of anti-CCP antibody  
in Han Chinese population with RA [25] .  

In the present study, mean value of ESR was  
highly significantly increased in RA patients com-
pared to the control group (p<0.001). This is con-
cordant with previous studies. ESR level is one of  
the acute phase reactants and indicates the presence  

of an inflammatory state, such as RA [26,27] .  

When comparing genotype frequencies of pre-
MiR146a rs2910164 between RA group without  
CV risk, RA group with cardiovascular risk and  
control group, no statistical significance was ob-
served. Similar non-significance was seen when  

comparing allele frequencies. Our results came in  
agreement with several studies including the study  

done by Yang et al., (2011) and Alemán-Ávila et  

al., (2017) who found that there was no evidence  

of association between rs2910164 polymorphism  
and RA [25,28] . Also, El-Shal et al., (2013) showed  
no significant association between rs2910164 pol-
ymorphism in Egyptian RA females and controls  

regarding risk, severity, and activity [29] . Similar  
findings were found by Fu et al., (2016) [20] .  

We compared variable clinical and laboratory  
parameters as sex, knee osteoarthritis, extraarticular  

manifestations, anti-CCP, CRP and RF in RA pa-
tients with different genotypes and did not find a  
statistically significant difference among different  

genotypes. A study by Hu et al., (2019) evaluating  

rs2910164 polymorphisms among RA patients did  

not find significant difference between RA and  

control group. Also, no significant association was  
found between miR-146a rs2910164 polymorphism  
with DAS28. However, RA patients with a GG  
genotype had a greater chance to develop extra-
articular manifestations [13] .  

Several meta-analyses were performed in the  

previous years and their results were concordant  
with some findings of our study. One meta-analysis  
did not find a significant association of miRNA-
146a polymorphism with an RA risk, however,  
suggested that GG genotype might increase the  

CRP  
RF  
Anti-CCP  
*  
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risk of RA in females, and CC genotype may in-
fluence disease activity when evaluated with  

DAS28 score [12] . A meta-analysis by Xiao et al.,  
(2019) also did not find any relation between  

miRNA-146a polymorphism and RA [14] . In addi-
tion, another meta-analysis showed that there is  

lack of association between miRNA-146 rs2910164  

polymorphism and inflammatory arthritis suscep-
tibility in general population but may be associated  
with high risk in Middle East [30] .  

On the other hand, some studies came in con-
trast with our results. A study on Iranian female  
patients suggested that rs2910164 is associated  
with RA susceptibility [31] . Ayeldeen et al., (2018)  
found that GG genotype as well as the frequency  

of the G allele were significantly higher in RA  
Egyptian patients compared to controls [26] . The  
discrepancy between these various studies may be  
partly explained by differences in ancestry between  

studied populations as well as different study  
designs and sample sizes.  

Furthermore, results from our study showed  

that sCD40L levels in RA patients without CV risk  

and RA patients with CV risk group were statisti-
cally significantly lower than those in control  

group, and by comparing both groups of RA pa-
tients, we did not find statistically significant  

difference between them. This is in contrast with  

some older studies who found that sCD40L is high  

in RA patients [32-34]  and Juvenile Idiopathic  
Arthritis (JIA) [35] .  

Our patients' groups were on DMARDs treat-
ment. It was notable that DMARD treatment results  

in great suppression of inflammation, thus reducing  
the development of atherosclerosis and subsequent-
ly CVD. Targeting inflammation with TNF-α  in-
hibitors or methotrexate may have positive cardi-
ovascular effects in RA [36] . The absolute risk of  
venous thromboembolism was low in RA patients  

receiving either biologic or nonbiologic DMARDs  
such as methotrexate [37] .  

TNF-α  blockade is used in treatment of RA  
and had obvious efficacy. TNF- α  blockade treat-
ment for 3 months could decrease the expressed  

frequency of CD40L+CD4+ T cells in RA patients  

[38] . CD40L expression is transiently induced on  
T cell surface after activation. Lower T cell acti-
vation induced by TNF- α  blockade treatment leads  
to lower CD40L expression. This effect may be  

secondary to decreased disease activity rather than  

due to the inhibitory effect of TNF- α  blockade on  
T cell capacity to express CD40L [38] .  

CD40L expression depends on Ca 2+/NFAT  
signalling pathway. Increased Ca2+  influx as well  
as increased Ca2+  release-activated Ca 2+  channel  
protein expression and function was observed in  
RA patients [39,40] . TNF-α  blockade treatment in  
RA patients leads to inhibition of calcium influx  
which in turn leads to reduced CD40L [41] . This  
can explain our results that low sCD40L levels  
may be due to a decrease in calcium response due  
to treatment. Treatment could downregulate CD40L  

expression leaving other inflammatory molecules  

to play a key role in promoting a persistent inflam-
mation [38,42] . We cannot ascertain this finding  
through our study since RA patients without any  

type of treatment were not included in the study,  

which could represent a limitation.  

Conclusion:  

Our results suggest that polymorphism of pre-
miRNA-146a rs2910164 gene is not associated  
with RA and does not increase the susceptibility  
to cardiovascular disease in the studied RA patients.  
The results also suggest that low concentrations  
of CD40L was detected in RA patients irrespective  

of the presence of cardiovascular risk. We recom-
mend evaluating sCD40L in patients not receiving  

any treatment and comparing them with post-
treatment levels.  

Further studies are warranted with larger sample  

size to investigate whether polymorphisms of the  
pre-miRNA-146a rs2910164 gene and serum levels  

of sCD40L could represent a useful genetic biomar-
ker for identifying Egyptian individuals with RA  
especially those at risk for cardiovascular disease  

development.  
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