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1. INTRODUCTION 

Multiple sclerosis (MS) is a progressive 

autoimmune disease that is 

characterized by chronic inflammation 

and demyelination of the central 

nervous system (CNS) causing marked 

cognitive and physical disabilities [1]. 

It is considered to be the most common 

progressive neurologic disease of 

young adults (20-40 years) affecting 

 

 

 

 
 

 approximately 2.8 million people 

worldwide [2]. It accounts for 1.41% of 

other neurological diseases in Egypt 

[3]. MS begins with a relapsing-

remitting course (RRMS) in about 85% 

of patients or as primary-progressive 

MS (PPMS) in a far lesser percentage 

of patients [4]. 

Chronic inflammation is thought to be 

a major factor in the progressive 

neurodegeneration and disability that 

are characteristic of MS [5]. It has been 

reported that deviation of innate 

immune response is involved in the 

initiation of neuro-inflammation where 

monocytes and granulocytes may have 

an important role in the development 

and progression of MS [6]. In addition, 

neutrophil-lymphocyte ratio (NLR) and 

platelet-lymphocyte ratio (PLR) are 

suggested to be useful and cost 

effective biomarkers of the 

inflammatory response in several 

diseases including neurodegenerative 

diseases [7]. However, little is known 

about the clinical relevance of these 

biomarkers in the context of MS 

development and progression. 

Apoptosis-associated speck-like protein 

containing a CARD (ASC) has been 

widely studied in innate immune cells 

as an adaptor molecule of 

inflammasomes [8]. It has a pivotal role 

in inflammasome assembly and 

activation being considered as a marker 

of inflammasome activation [9]. ASC 

was reported to be sensitive and 

specific for the diagnosis of MS 

severity owing to its high specificity 

[10]. 

B-cell lymphoma 6 (BCL-6) has 

emerged as a multifunctional regulator 

of lymphocyte differentiation and 

immune responses. It plays an 

appropriate role in neurogenesis and 

neuron differentiation acting as a 

neurogenic factor [11]. 
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ABSTRACT: 

Objective: We aimed to investigate the alteration of differential WBC counts, 

apoptosis-associated speck-like protein (ASC) and B-cell lymphoma protein 

(BCL-6) in Egyptian multiple sclerosis (MS) patients in response to disease 

modifying therapy (DMT) 

Methods: The present study was conducted on a total of 58 relapsing-

remitting MS (RRMS) patients who were classified into 21 untreated naïve 

patients and 37 treated patients as well as 30 healthy individuals. Assessment 

of neutrophil-lymphocyte ratio (NLR), platelet-lymphocyte ratio (PLR) and 

monocyte-lymphocyte ratio (MLR) was performed. Peripheral blood 

mononuclear cells (PBMCs) were isolated and cultured in the presence of 

lipopolysaccharide (LPS) for the detection of inflammasome adaptor protein 

ASC and BCL-6 using ELISA. 

Results: The results revealed that untreated RRMS patients showed a 

significant increase in neutrophils and BCL-6 levels together with a marked 

decrease in monocytes and MLR compared to both treated patients and healthy 

controls. A marked increase in ASC levels was observed in all patients 

compared to healthy controls where ASC was negatively correlated with BCL-

6. We also demonstrated that both NLR and ASC were positively correlated 

with IgG index. 

Conclusions: It can be concluded that altered peripheral blood cells, ASC and 

BCL-6 may have vital roles in RRMS pathogenesis suggesting their possible 

diagnostic and therapeutic potentials in RRMS. 
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It may exert anti-inflammatory or pro-inflammatory activities 

depending on cell types or stimuli [12]. BCL-6 was also 

found to negatively regulate inflammasome expression in 

renal inflammation [13]. However, little is known about the 

role of BCL-6 in MS and whether it shows an association 

with the inflammasome adaptor protein ASC. We aimed in 

this study to investigate the clinicopathological significance 

of differential WBC counts, inflammasome adaptor protein 

ASC and BCL-6 in Egyptian RRMS patients stratified by 

disease modifying therapy (DMT).  

 

2. Subjects and methods:  

2.1. Subjects 
The current study included 58 patients with relapsing-

remitting MS (RRMS) and 30 age-matched healthy 

individuals as a control group. Patients were further classified 

into 21 untreated naïve patients and 37 patients on DMT (for 

>1 year) who were all recruited from Alexandria University 

Students Hospital and Nariman (El Hadara) University 

Hospital during the period from March 2020 to October 

2021. The diagnosis of MS was based on the Revised 

McDonald Multiple Sclerosis criteria for classification 2017 

[14]. Patients with other neurodegenerative diseases or who 

received drugs containing corticosteroids at least two weeks 

before sampling were excluded from the study. All patients 

underwent full neurological and radiological examination. In 

addition to the blood cell count data, cerebrospinal fluid 

(CSF) analysis data as well as disease activity and clinical 

severity were collected from patients. Expanded Disability 

Status Scale (EDSS) was assessed in all patients [15]. 

Peripheral blood samples were collected from all subjects 

after obtaining written informed consents according to the 

rules approved by Ethical Committee of the Medical 

Research Institute, Alexandria University. The present study 

followed the principles outlined in the Declaration of 

Helsinki for use of human subjects. 

 

2.2. Methods 

2.2.1. Assessment of NLR, PLR and MLR 

Hemogram data of the evaluated participants were collected 

and we further assessed the NLR, PLR and monocyte-

lymphocyte ratio (MLR) from each component as a part of 

inflammatory response. NLR was calculated by dividing the 

absolute neutrophil count by the absolute lymphocyte count, 

the PLR was calculated by dividing the absolute platelet 

count by the absolute lymphocyte count and the MLR was 

calculated by dividing the absolute monocyte count by the 

absolute lymphocyte count. 

 

2.2.2. Isolation of peripheral blood mononuclear cells 

(PBMCs) 

PBMCs were isolated from heparinized venous blood 

samples through density gradient centrifugation using Ficoll-

Hypaque (1077) that was purchased from Sigma-Aldrich 

Chemical Company [16]. The PBMC pellets were re-

suspended in 1 ml medium (RPMI 1640) to detect the cell 

count and viability using a hemocytometer and trypan blue 

dye. 

2.2.3. Cell viability testing 

The viability of PBMCs was assessed by trypan blue 0.2 % 

solution which was excluded by viable cells [17]. The 

percentage of viable cells was calculated based on the 

following equation: 

% of viable cells = (No. of viable cells ∕ Total no. counted) × 

100 

 

2.2.4. Culture of PBMCs 

Isolated PBMCs were adjusted to (2x10
6
 cells/ml) and 

cultured for 48 hours at 37 °C in 5% CO2 being stimulated 

by 2 µl/well of lipopolysaccharide (LPS) (Sigma-Aldrich) 

that acts as an activator of inflammasome [18]. The cell 

culture supernatants were collected and stored at -80ºC for 

evaluation of both ASC and BCL-6 concentrations. 

 

2.2.5. Assessment of inflammasome adaptor protein ASC 

and BCL-6 
The concentrations of both ASC and BCL-6 (pg/ml) were 

determined using commercial ELISA kits according to the 

manufacturer’s instructions (Inova Biotech company) [19, 20]. 

 

2.2.6. Statistical Analysis 

Data were presented as mean ± SD and were analyzed using 

SPSS statistical software version 20.0. (Armonk, NY: IBM 

Corp). The used statistical tests in this study included: 

Student t-test (for dual comparisons of continuous normally 

distributed variables), Mann-Whitney U test (for independent 

non-normally distributed variables) and chi-square test (for 

independent categorical variables). Multiple comparisons 

were performed using one-way ANOVA, followed by Tukey 

post hoc test. Correlations between two quantitative variables 

were determined using Pearson (for normally distributed 

variables) and Spearman (for non-normally distributed 

variables) coefficients. P value was considered significant if 

it is ≤ 0.05. 

 

3. Results 

3.1. Demographic and clinicopathological data of the 

studied RRMS patients 

The demographic and clinico-pathological characteristics of 

all patients (58 patients) enrolled during the outlined duration 

of this study were summarized in (Table 1). 

 

3.2. Altered peripheral blood cells in RRMS patients 

The total and differential WBC counts were compared 

between the different studied groups and the results were 

listed in (Table 2). The percentage and absolute count of 

neutrophils were significantly increased in untreated patients 

compared to both treated patients (p1= 0.045, 0.047) and 

healthy controls (p2= 0.026), whereas a marked decrease was 

observed in both percentage and absolute count of monocytes 

in untreated patients relative to both treated patients and 

healthy controls (p1=0.006 & 0.038; p2=0.005 & 0.012, 

respectively). We also assessed NLR, PLR, and MLR where 

the results showed that the mean of MLR was significantly 

decreased in untreated patients compared to both treated 

patients and healthy controls (p1=0.009; p2=0.013, 

respectively). On the other hand, no significant difference 

was observed in either NLR (p=0.452) or PLR (p=0.221) 

between different groups. 

Regarding association with disease parameters, our results 

revealed that NLR was negatively associated with CSF 
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albumin (r= -0.350, p=0.007) and positively associated with 

IgG index (r=0.308, p=0.019) (Table 3). 

 

3.3. Inflammasome adaptor protein ASC concentration 

and association with the peripheral blood cells and 

clinicopathological features of the RRMS patients 
We assessed ASC concentration (pg/ml) in culture 

supernatant and the results revealed that the mean of ASC 

concentration was significantly higher in both untreated and 

treated patients compared to healthy controls (p<0.001) 

(Figure 1). As shown in Tables 3 and 4, we analyzed the 

association between ASC with different clinical and 

pathological parameters to elucidate the clinical relevance of 

this inflammasome adaptor protein in RRMS. The results 

showed that ASC was negatively correlated with serum IgG 

(rs=-0.476, p<0.001) whereas it was positively correlated 

with CSF IgG (rs=0.549, p<0.001) and IgG index (rs=0.606, 

p<0.001) in patients. In addition, it was apparent from the 

results that high ASC level was significantly associated with 

the presence of MRI brain lesions (p=0.006) in RRMS 

patients. However, no significant association was observed 

between ASC and peripheral blood biomarkers or other 

clinical parameters.  

 

3.4. BCL-6 concentration and association with the 

peripheral blood cells and clinicopathological features of 

the RRMS patients 

The current study showed a significant increase in BCL-6 

concentrations (pg/ml) in untreated patients compared to both 

treated patients (p1=0.021) and healthy individuals (p2=0.036) 

(Figure 2). As shown in (Tables 3 and 4), BCL-6 was 

positively correlated with IgG in patients' serum (rs=0.288, 

p=0.029) and negatively correlated with IgG index (rs= -

0.395, p=0.002). On the other hand, the results showed no 

significant association between BCL-6 concentration and 

other clinical parameters. 

 

3.5. Correlation between ASC and BCL-6 levels in RRMS 

patients 

We further analyzed association between ASC and BCL-6 

concentrations in RRMS patients and the results revealed that 

there was a negative correlation between ASC and BCL-6 

concentrations (rs= -0.473, p<0.001) (Table 3). 

 

Table 1: Demographic and clinicopathological data of the studied RRMS patients 
 

 
Untreated 

(n = 21) 

Treated 

(n = 37) 

Control 

(n = 30) 
P 

Age (years)     

Mean ± SD. 23.95 ± 4.49 24.6 ± 4.85 24.70 ± 4.50 
0.836 

Median (Min. – Max.) 23 (19 – 37) 23 (19 – 40) 24 (18 – 34) 

Sex     

Male 11 (52.4%) 10 (27.0%) 11 (36.7%) 
0.155 

Female 10 (47.6%) 27 (73.0%) 19 (63.3%) 

EDSS     

0 17 (81.0%) 29 (78.4%)  FE
p= 

1.000 1 4 (19.0%) 8 (21.6%)  

MRI spinal cord lesions 19 (90.5%) 29 (78.4%)  
FE

p=0.301 

MRI brain lesions 21 (100.0%) 29 (78.4%)  
FE

p=0.041
*
 

CSF oligoclonal bands 

(OCBs) 
9 (42.9%) 12 (32.4%)  p=0.427 

Serum IgG (mg/dl)     

Mean ± SD. 934.2 ± 174.1 888.5 ± 160.3  0.316 

CSF IgG (mg/dl)     

Mean ± SD. 2.98 ± 0.38 2.75 ± 0.55  0.069 

Serum Albumin (g/dl)     

Mean ± SD. 4.66 ± 0.32 4.49 ± 0.34  0.087 

CSF Albumin (mg/dl)     

Mean ± SD. 11.43 ± 1.97 10.51 ± 1.55  0.055 

IgG index (x100)     

Mean ± SD. 1.39 ± 0.41 1.43 ± 0.47  0.730 

The data were assessed using chi square test (2), Student t-test (t) and Fisher Exact (FE) 

IgG index = (CSF IgG x serum albumin) / (CSF albumin x serum IgG) x 100  

p: p value for comparing between the studied groups.   

*: Statistically significant at p ≤ 0.05   
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Table 2: Comparison between different studied groups regarding peripheral blood cells and inflammatory biomarkers 

 

 
Untreated 

(n = 21) 

Treated 

(n = 37) 

Control 

(n = 30) 
P 

Hemoglobin (Hgb)     

Mean ± SD. 13.86 ± 1.39 12.91 ± 1.54 13.25 ± 1.68 0.089 

Platelets     

Mean ± SD. 303.4 ± 43.78 314.9 ± 46.81 309.0 ± 50.63 0.669 

WBCs     

Mean ± SD. 7.97 ± 1.37 7.26 ± 1.45 7.50 ± 1.47 0.203 

Lymphocytes %     

Mean ± SD. 27.99 ± 3.16 28.50 ± 6.0 27.77 ± 4.54 0.824 

Neutrophils %     

Mean ± SD. 59.47 ± 5.03 54.69 ± 8.62 54.04 ± 6.55 0.021
*
 

    Sig. bet. grps. p1=0.045
*
,p2=0.026

*
,p3=0.927  

Monocytes %     

Mean ± SD. 4.99 ± 2.19 6.78 ± 2.21 6.87 ± 1.73 0.003
*
 

Sig. bet. grps. p1=0.006
*
,p2=0.005

*
,p3=0.981  

Absolute lymphocyte count 

(ALC) 
    

Mean ± SD. 2.23 ± 0.45 2.07 ± 0.58 2.08 ± 0.54 0.499 

Absolute neutrophil count 

(ANC) 
    

Mean ± SD. 4.69 ± 1.05 3.99 ± 1.07 4.08 ± 1.05 0.049
*
 

    Sig. bet. grps. p1=0.047
*
,p2=0.116,p3=0.899  

Absolute monocyte count 

(AMC) 
    

Mean ± SD. 0.38 ± 0.16 0.49 ± 0.17 0.51 ± 0.15 0.012
*
 

    Sig. bet. grps p1=0.038
*
,p2=0.012

*
,p3=0.800  

NLR     

Mean ± SD. 2.13 ± 0.31 2.0 ± 0.52 1.99 ± 0.37 0.452 

PLR     

Mean ± SD. 141 ± 32.5 166 ± 65.1 157.1 ± 43.3 0.221 

MLR     

Mean ± SD. 0.17 ± 0.07 0.25 ± 0.12 0.25 ± 0.07 0.006
*
 

Sig. bet. grps. p1=0.009
*
,p2=0.013

*
,p3=1.000  

The data were assessed using anova test (F), pairwise comparison between each 2 groups was done using post hoc Test (Tukey) 

p: p value for comparing between the studied groups  

p1: comparing between untreated and treated RRMS   

p2: comparing between untreated RRMS and control   

p3: comparing between treated RRMS and control 

*: Statistically significant at p ≤ 0.05   

 

 

Fig. 1: Comparison between the three studied groups 

according to inflammasome adaptor protein ASC 
concentration (pg/ml). Data represented means ± SDs and 

were summarized as dot plot. Each dot represents the 

concentration of ASC for one individual. The level of 

significance was set at *p ≤0.05.  
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Fig. 2: Comparison between the three studied groups 

according to BCL-6 concentration (pg/ml). Data 

represented means ± SDs and were summarized as dot plot. 

Each dot represents the concentration of BCL-6 for one 

individual. The level of significance was set at *p ≤0.05.

 

 

Table (3):Correlation between NLR, PLR, MLR, ASC and BCL-6 with different clinical parameters in RRMS patients 

(n = 58) 

 

 
NLR PLR MLR ASC BCL-6 

r p r p rs p rs p rs p 

Age (years) -0.043 0.751 -0.180 0.176 0.174 0.192 0.018 0.892 -0.179 0.178 

Hgb 0.178 0.182 -0.286 0.030
*
 -0.129 0.336 -0.029 0.832 0.129 0.335 

Platelets 0.022 0.870 0.360 0.005
*
 0.071 0.597 0.082 0.541 -0.246 0.063 

WBCs 0.175 0.188 -0.587 <0.001
*
 -0.189 0.156 -0.193 0.148 0.094 0.485 

Lymphocytes -0.790 <0.001
*
 -0.527 <0.001

*
 -0.375 0.004

*
 -0.078 0.559 -0.141 0.291 

Neutrophils 0.724 <0.001
*
 -0.187 0.160 -0.056 0.677 0.186 0.163 -0.066 0.621 

Monocytes -0.028 0.832 0.360 0.005
*
 0.909 <0.001

*
 -0.045 0.739 -0.094 0.480 

Serum IgG (mg/dl) -0.126 0.347 -0.161 0.228 -0.027 0.840 -0.476 <0.001
*
 0.288 0.029

*
 

CSF IgG (mg/dl) 0.213 0.108 0.042 0.753 0.258 0.051 0.549 <0.001
*
 -0.244 0.065 

Serum Albumin (g/dl) -0.093 0.490 -0.022 0.869 -0.113 0.397 0.022 0.867 -0.169 0.204 

CSF Albumin (mg/dl) -0.350 0.007
*
 -0.206 0.120 -0.248 0.061 -0.242 0.068 0.236 0.075 

IgG index 0.308 0.019
*
 0.176 0.187 0.177 0.184 0.606 <0.001

*
 -0.395 0.002

*
 

NLR       0.165 0.216 -0.008 0.955 

PLR       0.224 0.091 -0.127 0.342 

MLR       0.010 0.939 -0.072 0.591 

ASC         -0.473 <0.001* 

r: Pearson coefficient     rs: Spearman coefficient  

IgG index = (CSF IgG x serum albumin) / (CSF albumin x serum IgG) x 100 

*: Statistically significant at p ≤ 0.05 
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Table (4): Mean (± SD) of NLR, PLR, MLR, ASC and BCL-6 presented according to different clinico-pathological 

parameters in RRMS patients (n = 58)  

 

 

Sex EDSS MRI brain lesions MRI spinal cord lesions 

Male 

(n = 21) 

Female 

(n = 37) 

Score 0 

(n = 46) 

Score 1 

(n = 12) 

Absent  

(n = 8) 

Present  

(n = 50) 

 

Absent  

(n = 10) 

 

Present 

(n = 48) 

NLR         

Mean ± SD. 2.1 ± 0.5 2.02 ± 0.44 2.10 ± 0.44 1.85 ± 0.47 1.84 ± 0.44 2.09 ± 0.45 2.06 ± 0.52 2.05 ± 0.45 

Test of Sig. (p) p=0.507 p=0.086 p=0.154 p=0.945 

PLR         

Mean ± SD. 150 ± 45.8 161 ± 62.03 160 ± 60.7 145.6 ± 35.7 145 ± 31.1 159 ± 59.6 154 ± 31.3 157 ± 60.7 

Test of Sig. (p) p=0.500 p=0.443 p=0.528 p=0.884 

MLR         

Mean ± SD. 0.21 ± 0.09 0.24 ± 0.12 0.23 ± 0.12 0.19 ± 0.09 0.23 ± 0.08 0.22 ± 0.12 0.22 ± 0.07 0.23 ± 0.12 

Test of Sig. (p) p=0.404 p=0.327 p=0.618 p=0.967 

ASC         

Mean ± SD. 495 ± 89.6 494 ± 107 503 ± 99.6 464 ± 101 391 ± 109 511 ± 89 435 ± 132 507 ± 89.1 

Test of Sig. (p) p=0.981 p=0.266 p=0.006* p=0.123 

BCL-6         

Mean ± SD. 332 ± 86.3 312 ± 72.7 320 ± 77.94 317 ± 80.6 336 ± 74.8 316 ± 78.7 324 ± 79.9 318 ± 78.2 

Test of Sig. (p) p=0.241 p=0.833 p=0.799 p=0.885 

Data were assessed using: student t-test (t), Mann Whitney test (U)    

p: p value for comparing between the different categories 

*: statistically significant at p ≤ 0.05   

 

4. DISCUSSION 

Inflammation of the CNS is the primary cause of damage in 

MS; however, the underlying patho-mechanisms driving 

inflammatory demyelination in MS still remain incompletely 

understood [21]. It has been proposed that components of 

innate immune system are involved in both initiation and 

progression of MS mediating neuronal damage [22]. 

Nonetheless, the contribution of neuro-inflammation to 

neurodegeneration needs more clarification. 

It has been reported that changes in relative distribution of 

myeloid cells as well as alterations of the MLR and NLR 

were linked to MS activity and administration of DMT [23]. 

However, the reported data are conflicting and need further 

elucidation. In the present study, we analyzed the changes 

and clinico-pathological significance of circulating myeloid 

cells and related biomarkers in naïve untreated and treated 

RRMS patients. Our results revealed a significant increase in 

neutrophils in untreated naïve patients compared to both 

treated patients and healthy controls. This may be related to 

the overall disease-stabilizing effect of immunomodulatory 

drugs where neutrophils were shown to play an important 

role in the development of demyelinating lesions by 

enhancing parenchymal infiltration of leukocytes in the CNS 

[24]. In addition, our study showed a positive correlation 

between NLR and IgG index. Neutrophils were reported to be 

in a primed state rather than a resting state in MS patients 

resulting in enhanced innate immunity responses [25]. 

In addition, we found a significant decrease in monocytes and 

MLR in untreated patients compared to both treated patients 

and healthy controls. In line, it has been demonstrated that 

CD16+ monocyte subpopulation was numerically reduced in 

the peripheral blood of treatment-naive RRMS patients where 

this reduction may be attributed to the compartmentalization 

of these cells to the CNS [26]. On the other hand, the levels 

of the non-classical monocyte subset were observed to be 

significantly upregulated in DMT-treated MS patients [27], 

suggesting the possible direct effects of immunomodulatory 

drugs on the composition of the blood monocyte pool. As 

regards MLR, the reduced levels in untreated patients may be 

related to altered peripheral blood cell populations as 

apparent from the above results. 

The ASC protein is a scaffold component of different 

inflammasomes which play a critical role in the inflammatory 

process [28]. It has a pivotal role in inflammasome assembly 

and activation being implicated in different immune cells [8]. 

The present study showed a significant increase in ASC level 

in both untreated and treated RRMS patients compared to 

healthy controls. In agreement, Govindarajan et al. (2020) 

demonstrated that both caspase-1 and ASC were elevated in 

the serum of MS patients, suggesting that these 

inflammasome proteins are useful serum biomarkers of MS 

[29]. In addition, Noroozi et al. (2017) showed that the 

mRNA levels of ASC were not altered following treatment 

with IFN-β 1a [30]. On the contrary, IFN-β was shown to 

suppress inflammasomes’ activity by inhibiting type I IFN 

signaling that regulates the transcriptional level of signal 

transducer and activator transcription 1 (STAT1) [31]. 

More importantly, our results revealed that ASC was 

positively correlated with IgG index whereas it was 

negatively correlated with serum IgG. Additionally, we found 

a significant association between increased ASC and MRI 

brain lesions in RRMS patients, indicating a possible 

association between ASC and disease pathogenesis. In line, it 

has reported that a deficiency of microglial ASC could 

attenuate the expansion of T cells [32]. In addition, the 

NLRP3 inflammasome connects innate and adaptive 
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immunity by promoting the production of IL-1β and IL-18, 

increasing the infiltration of peripheral immune cells into the 

CNS and affecting the function of T and B cells [33].  

BCL-6 contributes to the normal function of different 

immune cells and has also been found to affect neural 

functions [34]. It has been reported that BCL-6 can control 

meningeal T/B cell interaction promoting B cell maturation 

and class switching [35]. Meira et al. (2019) found that 

deregulated expression of BCL-6 in B cells might also 

contribute to MS pathology [36]. Our results showed that 

BCL-6 concentration was significantly elevated in untreated 

RRMS patients compared to both treated patients and healthy 

controls being positively correlated with serum IgG and 

negatively correlated with IgG index in patients. In 

agreement with our results, BCL-6 was found to specifically 

enhance follicular helper T cell (TFH) differentiation and 

serum IgG responses [37]. In addition, BCL-6 inhibitor was 

observed to suppress IgG responses reducing numbers of 

germinal centers [38]. Moreover, Holm Hansen et al. (2019) 

demonstrated that the percentage of circulating TFH cells is 

significantly decreased by treatment in RRMS patients [39]. 

On the other hand, Li et al. (2020) reported that BCL6-

deficient macrophages promote Th17 cell differentiation 

being associated with exacerbated disease development and 

pathogenesis in experimental autoimmune encephalomyelitis 

[40]. 

We further performed a statistical analysis between the 

adaptor protein ASC and BCL-6 protein concentrations in 

RRMS patients where the results revealed that there was a 

negative correlation between ASC and BCL-6 concentrations. 

In line, it has been observed that BCL-6 attenuates NLRP3 

inflammasome activation and hence inflammation [13]. This 

may be attributed to the transcriptional regulation of 

inflammasomes that is controlled by BCL-6 [41]. 

It can be concluded from these findings that altered 

circulating myeloid cells, ASC and BCL-6 may be involved 

in RRMS pathogenesis suggesting their possible diagnostic 

and therapeutic potentials. In addition, NLR and MLR may 

act as relevant biomarkers for disease progression and 

monitoring DMT response in RRMS. 
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