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Background: Psoriasis is a persistent, immune-related complex condition that 

predominantly impacts both the skin and joints, involving multiple factors. Objectives: 

Our study aimed to make a comparison between the PBMCs expression levels of NLRP3 

and plasma IL-21 levels in psoriatic patients with that of healthy controls and a 

correlation between these levels and the severity of psoriasis. Methodology: This 

observational cross-sectional study was performed on 40 psoriatic patients and 40 

healthy individuals who served as the control group. We assessed the expression levels 

of NLRP3 in PBMCs using real-time reverse transcription-polymerase chain reaction 

(RT-PCR), while plasma levels of IL-21 were determined using the enzyme-linked 

immunosorbent (ELISA) technique. Results: Psoriatic patients showed significantly 

higher PBMCs expression levels of NLRP3 (P< 0.001), and insignificantly different 

plasma IL-21 levels from those in the control group. The expression levels of NLRP3 

demonstrated a significant positive correlation with the severity of psoriasis (P< 0.001). 

In contrast, there was no significant correlation detected between IL-21 levels and the 

severity of psoriasis. Additionally, no significant correlation was observed between 

NLRP3 and IL-21 levels. Conclusions: NLRP3 could be a potential diagnostic and 

prognostic biomarker in psoriasis diagnosis with 92.5% sensitivity and 90% specificity 

and a promising therapeutic target. Additional studies are warranted to examine the 

exact contribution of IL-21 to the pathogenesis of psoriasis. 
 

INTRODUCTION 
 

Psoriasis is a chronic autoimmune genetic disease 

that manifests with scaly erythematous plaques on the 

skin, impacting approximately 2% of the global 

population
1
. Despite continuous research on 

immunopathology of psoriasis, the disease pathogenesis 

remains elusive 
2
. 

The inflammasome complex is an intracellular 

multimeric protein complex which is regarded as a 

crucial element of the innate immune system. The 

inflammasome complex contains a sensor pattern 

recognition receptor (PRR), an adaptor protein and the 

effector enzyme “caspase-1”, that catalyzes a cellular 

reaction designed to defend against an immediate threat 

by releasing cytokines and triggering cell death.
3,4

. 

Among the Nucleotide-binding and oligomerization 

domain like receptors (NLRs), The NLR protein 3 

(NLRP3) inflammasome has been the most extensively 

researched. Despite its critical role in eliciting innate 

immune responses, NLRP3 has been suggested to 

contribute to various inflammatory diseases, including 

psoriasis. The NLRP3 inflammasome is recognized for 

its role in regulating the processing of interleukin-1β 

(IL-1β) caspase-1 mediation. However, studies on the 

underlying molecular mechanisms are deficient 
5
.  

Peripheral blood mononuclear cells (PBMCs) 

represent an intact source of many prognostic and 

diagnostic biomarkers in a variety of diseases 
6
. Immune 

responses are significantly higher when using isolated 

PBMCs than when using whole blood.  NLRP3 exhibits 

its highest expression levels in circulating macrophages 

and dendritic cells 
7
. 

Interleukin-21 (IL-21), a versatile cytokine primarily 

synthesized by T-helper17 (Th17) cells and T follicular 

helper (Tfh) cells, has drawn interest for its potent 

regulatory influence on a variety of immune cells. The 

physiological presence of the IL-21 receptor (IL-21R) 

on keratinocytes implies its potential involvement in 

inflammatory skin condition. Psoriasis is attributed to 

mediators within the Th17/IL-23 pathway. Contrary to 

IL-17 or IL-23, the precise role of IL-21 in psoriasis 

remains unclear, even though it is acknowledged to be 

involved in the pathogenesis of the condition
8
. In the 

same vein, previous studies showed growing evidence 

that NLRP3 inflammasome expression in psoriatic 

lesions plays an important role and correlates 

meaningfully with the duration of the disease and 

clinical severity. However, the accurate role of 

inflammasomes in the development of both psoriasis 

and psoriatic arthritis (PsA) is still undefined
9
.  

Additionally, IL-1β has been identified as a key player 
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in the pathogenesis of psoriasis. Elevated levels of both 

IL-1β and its activating enzyme caspase-1 are observed 

in psoriatic skin lesions when compared to healthy 

controls.  IL-1β has been shown to play an important 

role in the pathogenesis of psoriasis. Excessive  

IL-1β signalling triggers a Th17 cytokine profile and 

induces a phenotype like psoriasis in mice. Studies 

using preclinical skin disease models have strongly 

suggested the crucial involvement of IL-21 in 

inflammatory and autoimmune cutaneous disorders 
8
. In 

a human psoriasis xenograft severe combined 

immunodeficiency (SCID) model, the use of an IL-21 

antagonist resulted in a decrease in epidermal thickness, 

supporting the pathogenic role of IL-21 in psoriasis 
10

. 

The objective of our study was to compare the 

PBMCs expression levels of NLRP3 and plasma IL-21 

levels in psoriatic patients with those of healthy controls 

and to correlate between these levels and the severity of 

psoriasis.  

 

METHODOLOGY 
 

This observational cross-sectional study was 

conducted from November 2021 to August 2022. A 

total number of 40 psoriatic patients aged from16 to 65 

years and 40 healthy individuals aged from 14 to 62, 

who attended the Outpatient Clinic of either the 

Dermatology Department, Cairo University Hospitals or 

El Hod El Marsood Hospital. Approval for this research 

was obtained from the Research Ethics Committee of 

the Institutional Review Board (code MD-330-2021), 

Faculty of Medicine, Cairo University. The enrolled 

patients were categorized based on the Psoriasis Area 

and Severity Index (PASI) score
 11

, and they refrained 

from topical treatment for four weeks prior to the PASI 

score evaluation. 

Detection of inflammasome NLRP3 expression levels 

by quantitative reverse transcription-polymerase 

chain reaction (qRT-PCR):  

Total RNA was isolated from PBMCs using the 

RNeasy Mini® kit (Qiagen, Valencia, CA, USA) 

following the manufacturer’s guidelines. Quantitative 

reverse transcription real-time PCR (One step, 

Clinilab, USA) was conducted on the extracted RNA to 

determine the expression levels of inflammasome 

NLRP3. This analysis utilized a reverse transcription kit 

and SYBR green master mix provided by Applied 

Biosystems USA. The relative expression of 

inflammasome NLRP3 was determined using 

glyceraldehyde 3-phosphate dehydrogenase (GAPDH) 

as the house keeping gene (HKG) 
12

. 

Purification of RNA from PBMCs:   
Total RNA was extracted from each sample using 

RNeasy Mini® kit and protocol according to the 

manufacturer’s instructions (Qiagen, Valencia, CA, 

USA). Assessment of the quality and concentration of 

the isolated RNA was performed by Nanodrop 

Spectrophotometer (ScanDrop, Delta, Germany) 

which was used to measure the purity of the RNA by 

calculating the ratio of A260/A280. A ratio of 1.8–2.1 

was acceptable. 

cDNA synthesis by RT-PCR:  

The total RNA (1μg) was employed for cDNA 

conversion using a high-capacity cDNA reverse 

transcription kit (Thermo Fisher Scientific, USA). 

Real-time qPCR of inflammasome NLRP3 gene 

expression using SYBR Green I:  

Conducted utilizing an Applied Biosystem with 

software version 3.1 (StepOne™, USA). The qPCR 

assay with the primer sets was optimized at the 

annealing temperature. The samples encompassed all 

cDNA, including those prepared earlier for 

inflammasome NLRP3 gene expression, an internal 

control (for GAPDH gene expression serving as a 

housekeeping gene -HKG), and a non-template control. 

(water to confirm the absence of DNA contamination in 

the reaction mixture); all were prepared in duplicate. 

Detection of Interleukin-21 levels by enzyme linked 

immune-sorbent assay (ELISA):        

Quantitative detection of plasma levels of IL-21 was 

executed using the Human IL-21 ELISA Kit (Thermo 

Fisher Scientific, USA) in both patients and controls 

following the manufacturer’s instructions. The optical 

density (OD) readings were taken at wavelength of 450 

nm using a Micro ELISA auto reader State Fax-2100 

(GMI, Germany).  

Statistical analysis: 

Statistical analysis using SPSS v28 (IBM Corp., 

Armonk, NY, USA) included presenting quantitative 

variables as mean and SD, compared with the unpaired 

Student's t-test. Qualitative variables, expressed as 

frequency and percentage (%), were analyzed using the 

Chi-square or Fisher's exact test as appropriate. 

Correlations between quantitative variables were 

assessed with the Pearson correlation coefficient. ROC 

curves were employed for predicting NLRP3 expression 

and IL-21 plasma levels, and statistical significance was 

defined as a two-tailed P value < 0.05 
13

. 
 

RESULTS 
 

The cases involved in the study were 45 males and 

35 females with a spectrum of ages from 14-65 years. 

Age and sex showed no statistically significant 

differences between the two groups (Table 1). 
 

Table 1: Demographic data of the studied groups  

Variable 

Control 

group 

(n=40) 

Case  

group 

 (n=40) 

P-

value* 

Age (years) 41.23±12.39 42.28±11.74 0.698 

Sex 

 

Male  21 (52.5%) 24 (60%) 0.499 

Female 19 (47.5%) 16 (40%) 
Data is displayed using Mean ± SD or number (%), 

* Significant P value<0.05.  
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Within the 40 psoriatic patients included in this 

study, the most frequent clinical manifestations were 

cutaneous (95%) followed by oral (47%), nail (40%), 

and psoriatic arthritis (30%). Out of the patients, 9 

individuals (22%) displayed a positive medical history 

either cardiovascular diseases or diabetes mellitus. 

According to PASI scoring system, patients were 

categorized as having mild, moderate, or severe 

psoriasis. The mean PASI score in the case group stood 

at 8.5. Based on the clinical PASI scoring system, 5 

individuals (12.5%) exhibited mild psoriasis, 27 

individuals (67.5%) had moderate psoriasis, and 8 

individuals (20%) displayed severe psoriasis. No 

significant statistical difference was observed in 

psoriasis severity, assessed by mean PASI scores, 

between males and females (P > 0.05) (Table 2). 

 

Table 2: Distribution of clinical features in psoriatic patients 

Variable Psoriatic patients (total =40) 

Cutaneous manifestations 38 (95%) 

Oral manifestations 19 (47%) 

Nail manifestations 16 (40%) 

Psoriatic arthritis 12 (30%) 

Positive medical history (CVS or DM) 9 (22%) 

Categories of PASI score guided by scores observed among the case group 

 PASI scoring system PASI score findings No. (%) 

Mild 0-5 4.16 ± 0.75 5 (12.5%) 

Moderate 6-10 7.44 ± 1.22 27 (67.5%) 

Severe >10 17.3 ± 10.5 8 (20%) 

Categories of PASI score considering sex 

 Male (n=24) Female (n=16) value  -  P 

Mild (n=5) 2 3 0.372 

Moderate (n=27) 16 11 0.890 

Severe (n=8) 6 2 0.572 

Data are presented by Mean ± SD or number (%). DM: Diabetes mellites. PASI: Psoriasis Area and Severity Index. 

 

Among the laboratory tests carried out for both the 

case and the control groups, only erythrocyte 

sedimentation rate (ESR) displayed a statistically 

significant difference. The case group exhibited a 

significant increase in ESR when compared to the 

control group (P value<0.001). However, no statistically 

significant differences existed in Hb, RBS, WBCs, and 

platelet levels between the two groups. NLRP3 protein 

expression was significantly higher in the case group 

(mean value± SD =5.3 ±2.7) than the control group 

(mean ± SD = 1.16± 0.22) (P value<0.001). IL-21 

plasma level exhibited a minor rise in psoriasis patients 

in comparison with healthy controls, but the difference 

lacked statistical significance (P value = 0.231) (Table 

3).

 

Table 3: Laboratory results, NLRP3 protein expression and IL-21 plasma levels among the studied groups 

 Case group Control group P value 

ESR (mm/hr.) 50.1 ± 24.2 11.98 ± 5.02 <0.001* 

Hb (gm/dl) 11.86 ± 2.21 12.77 ± 2.13 0.065 

RBS (mg/dl) 142.8 ± 54 122.53 ± 3.16 0.059 

WBCs (10
3
 /cm) 6.8 ± 5.63 7.54 ± 2.05 0.088 

Platelets(10
3
/cm) 265.84 ± 82 248.68 ± 60 0.357 

NLRP3 protein expression  5.3 ± 2.7      1.16 ± 0.22 <0.001 

IL-21 plasma levels        0.38 ± 0.07         0.36 ± 0.08 0.231 
Data is expressed by Mean ± SD or number (%). *(Significant P value <0.05) 

 

No correlation was observed between NLRP3 

protein expression and age within the case group 

(r=0.176, P value= 0.119). The current study revealed a 

positive correlation between NLRP3 expression and 

severity of psoriasis measured by PASI score (r=0.960 

and P value<0.001). There was no correlation between 

NLRP3 expression levels and IL-21 plasma levels 

(r=0.013, P value= 0.912) among individuals within the 

case group. This study observed no correlation between 

IL-21 plasma levels and age (r=0.022, P-value = 0.849) 

within the case group. This study displayed no 

correlation between IL-21 and severity of psoriasis, as 

measured by PASI score (r=-0.155, P-value = 0.341). 

Only NLRP3 expression demonstrated a significant 

positive correlation with Erythrocyte Sedimentation 

Rate (ESR) (r=0.503, P value=0.009). Nevertheless, 
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there was no statistically significant correlation 

observed between the levels of NLRP3 protein or 

plasma IL-21 and the laboratory parameters among 

individuals with psoriasis (Table 4).  

 

Table 4: Correlation between NLRP3 protein 

expression levels or plasma IL -21 levels and other 

variables within the case group 

NLRP3 expression 

 r* P value* 

Age 0.176 0.119 

PASI score (clinically) 0.960 <0.001 

IL-21 plasma level 0.013 0.912 

ESR (mm/hr.) 0.503 0.009 

Hb (gm/dl) -0.088 0.591 

RBS (mg/dl) -0.033 0.841 

WBCs (10
3
 /cm) 0.124 0.444 

Platelets (10
3
 /cm) -0.008 0.962 

IL-21 level 

 r* P value* 

Age (years) 0.022 0.849 

PASI score (clinically) -0.155 0.341 

ESR (mm/hr.) -0.186 0.251 

Hb (gm/dl) 0.181 0.264 

RBS (mg/dl) 0.303 0.057 

WBCs (10
3
 /cm) 0.011 0.948 

Platelets (10
3
 /cm) 0.213 0.188 

r: correlation coefficient, PASI: Psoriasis Area and Severity 

Index, *(Significant P value <0.05). 

 

In males, NLRP3 protein expression ranged from 

3.52 to 13.25, while in females, it ranged from 2.03 to 

4.22.  NLRP3 protein expression was significantly 

higher among males compared to females (P <0.001) 

within the case group. IL-21 plasma levels ranged from 

0.31 to 0.46 in males, while in females it ranged from 

0.3 to 0.76. Regarding plasma IL-21 levels, no statistical 

significance was found in different sexes (Table 5). 

 

 

Table 5: Relation between NLRP3 protein 

expression, IL-21 plasma levels and gender within 

the case group  

Variable 
Male 

 (n=24) 

Female 

 (n=16) 

P-

value* 

NLRP3 protein 

expression 

 6.67±2.67 3.24±0.7 <0.001 

IL-21 plasma 

levels 

0.37±0.04 0.39±0.1 0.114 

Data is represented as Mean ± SD, *(Significant P value 

<0.05). 

 

 

 

No statistically significant difference was detected in 

the mean expression levels of NLRP3 protein and IL-21 

plasma levels between psoriatic patients with and 

without other clinical parameters (Table 6). 

 

 

 

Table 6: Relation between expression levels of NLRP3 and plasma IL-21 levels with the clinical parameters of 

psoriatic patients: 

Variable 
Psoriatic patients 

(total =40) 

NLRP3 

expression 
P-value* 

IL-21 plasma 

level 
P-value* 

Cutaneous manifestations 38 (95%) 5.41 ± 2.73 0.272 0.38 ± 0.07 0.940 

Oral manifestations 19 (47%) 5.08 ± 2.35 0.638 0.39 ± 0.1 0.117 

Nail psoriasis 16 (40%) 4.29 ± 1.59 0.053 0.41 ± 0.1 0.033 

Arthritis 12 (30%) 5.83 ± 3 0.055 0.38 ± 0.03 0.640 

Positive medical history 

(cardiovascular or diabetes) 

9 (22%) 4.76 ± 1.77 0.503 0.42 ± 0.13 0.04 

Data are presented by Mean ± SD, *(Significant P value <0.05). 

 

 

The Area Under the Curve (AUC) for NLRP3 

expression was 0.965, signifying a strong discriminatory 

capacity. At a cutoff expression value greater than 

1.594, the sensitivity was 92.5%, and the specificity was 

90%, with a significant P value <0.001. Regarding IL-

21 plasma levels the calculated AUC for this 

differentiation was 0.694. Notably, when evaluating IL-

21 plasma levels with a cutoff expression value 

exceeding 0.363, the sensitivity was 60%, while the 

specificity was 80%. These outcomes led to the 

generation of a statistically significant P value of 0.001 

(Figure 1). 
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A  B  

Fig. 1:  ROC curve showing sensitivity and specificity of A) NLRP3 expression and B) IL-21 plasma levels 

 

 

DISCUSSION 
 

Psoriasis is a persistent inflammatory skin disorder 

that impacts approximately 3% of the worldwide 

population. Its characteristic red, scaly plaques and 

papules recur frequently 
14

.  

A significant positive correlation was established 

between the severity of PASI scoring and the ESR, as 

patients with higher ESR levels generally present more 

severe forms of psoriasis. In correlation analysis 

performed by Kim et al. 
15 

on psoriasis patients, PASI 

correlated positively with ESR being a strong predictor 

of PsA in psoriatic patients. 

The psoriatic patients showed a significantly higher 

NLRP3 protein expression compared with the control 

group. These findings align with the results reported by 

Verma et al.
16

, indicating a significantly enhanced 

expression of NLRP3 in the CD14+ monocyte, 

CD16+ neutrophil, and CD4+ lymphocyte subsets of 

fresh whole blood from patients with psoriasis 

compared with those from the healthy controls. 

Moreover Zhang et al.
17 

found that the genetic mutations 

in NLRP3 are associated with psoriasis susceptibility 

through three pathways: NF-κB upregulation, caspase 

activation, and plasma IL-1β pathways.  

However, Li et al. 
18 

reported insignificant NLRP3 

levels in serum in a group of psoriatic patients. They 

attributed that to the need of inflammasomes for 

assembly and activation of following its translation.  

This study is the first to explore the relation of 

NLRP3 protein expression with age and gender of 

psoriatic patients. Our results showed no correlation 

between NLRP3 protein expression and age, although 

significantly higher NLRP3 protein expression was 

observed in males. A systematic review conducted by 

Iskandar et al.
19

 suggested that it presents slightly earlier 

in females than in males. Meanwhile, our study 

confirmed a significant positive correlation between 

NLRP3 expression and PASI score. To our knowledge, 

this is the first study employing Receiver Operating 

Characteristic (ROC) curve analysis to assess the role of 

NLRP3 expression levels as a diagnostic biomarker in 

diagnosis of psoriasis. ROC curve analysis revealed that 

NLRP3 expression levels could distinguish between 

psoriatic patients and healthy controls with sensitivity 

92.5% and specificity 90%. This aligns with the results 

of Yu et al 
20 

found that NLRP3 expression levels are 

significantly associated with psoriasis severity evaluated 

using PASI score. 

Our data showed a slight increase in IL-21 plasma 

levels in psoriatic patients in contrast to healthy 

controls, yet without any statistically significant 

difference. Also, no significant association was detected 

between IL-21 plasma levels and age or gender in 

psoriatic patients. In agreement with our results, 

Oliveira et al. 
21 

revealed increased IL-21 serum levels 

in psoriatic patients than healthy controls, but with no 

statistically significant difference. On the other hand, 

Wang et al. 
22 

found significant higher levels of IL-21 in 

psoriatic lesions compared to healthy controls and 

significantly correlated with PASI score. It may be 

attributed to some reasons like that IL-21 levels are 

more obviously detected in skin biopsy samples rather 

than plasma samples or may be due to relatively low 

range of disease activity or duration included in our 

study. 

Our results revealed that there was no significant 

correlation between IL-21 plasma level and the severity 

of psoriasis measured by PASI score although the ROC 

curve analysis revealed that IL-21 plasma level could 

distinguish between psoriatic patients and healthy 

controls, exhibiting a sensitivity of 60% and specificity 

of 80%. In support with our findings, Nakajima et al. 
23

 

noted the absence of a significant correlation between 

plasma IL-21 and psoriasis severity measured by PASI 

score. However, El-Boghdady et al.
24

 confirmed a 

positive significant correlation between IL-21 and 



Aboutaleb et al. / NLRP3 Expression in PBMCs and Plasma Interleukin-21 in Psoriasis, Volume 33 / No. 1 / January 2024   91-98 

 

 

Egyptian Journal of Medical Microbiology 

ejmm.journals.ekb.eg     info.ejmm22@gmail.com 
96 

severity of psoriasis measured by PASI score, 

supporting its role as a biomarker in psoriasis 

pathogenesis by the ROC curve. The correlation they 

observed may stem from the wider range of PASI 

values in their patients (4.8 to 64.2), exceeding our 

study's range (3 to 41). Additionally, their study had a 

higher male proportion (80%) compared to ours. The 

present study demonstrated no significant correlation 

between NLRP3 protein expression and plasma IL-21 

levels. The lack of correlation between NLRP3 

expression levels and plasma IL-21 levels suggests that 

the role of NLRP3 in psoriasis pathogenesis may be 

mediated by different pathways 
25

. 

In our study, higher expression levels of NLRP3 

protein were significantly linked with PsA. Regarding 

other clinical manifestations of psoriatic patients, 

NLRP3 protein expression showed no significant 

statistical association. In agreement with our results, 

Juneblad et al. 
26 

confirmed a significant association 

between NLRP3 inflammasome expression and PsA, 

indicating a possible involvement in the pathogenesis of 

the PsA disease. 

Regarding the laboratory parameters of psoriatic 

patients in our study, only ESR showed a significant 

positive correlation with higher levels of NLRP3 

expression. In support with our results, Christophers and 

van de Kerkhof
27

 revealed a significant positive 

correlation between NLRP3 expression and ESR in 

psoriatic patients, indicating that psoriasis is a systemic 

inflammatory disease. An explanation may be that 

elevated cytokines from NLRP3 activation stimulate 

liver to produce various proteins, including fibrinogen 

which affect the aggregation of red blood cells, leading 

to an elevated ESR 
28

. In contrast to our findings, Yin et 

al.
29 

documented that higher NLRP3 expression in 

psoriasis patients correlated with elevated peripheral 

blood leukocyte and neutrophil count which considered 

a measure of systemic inflammation in psoriasis. The 

variation in results may be clarified through the 

heterogeneity of the patient population, cyclic nature of 

psoriasis, variations in treatment regimens, and the 

specific assays used to measure laboratory parameters
30 

. 

The current study showed that higher plasma levels 

of IL-21 were significantly linked with both nail 

manifestations, and positive medical history of diabetes 

or cardiovascular diseases. Meanwhile, no statistically 

significant difference was noted among psoriatic 

patients with and without other clinical parameters 

regarding IL-21 plasma levels. Michalak-Stoma et al.  
31 

supported our results. 

In our study, there was no significant correlation 

between plasma IL-21 levels with laboratory parameters  

among psoriatic patients. In line with our results, Mease  

 

 

 

and Armstrong 
32

 revealed insignificant correlation  

between plasma IL-21 levels and peripheral blood 

leukocyte count. On the contrary, Gökalp 
33 

 and Bertesi 

et al. 
30 

 found higher plasma IL-21 levels positively 

correlated with elevated ESR. The partial variance 

between our findings and those of earlier studies could 

be attributed to variations in patient demographics, 

diverse sample sizes, and discrepancies in disease 

duration 
34

. 

Recommendations: 

Our study recommended using larger sample size, 

studies investigating different inflammasomes and 

interleukins, to validate the main mediator in 

inflammasome activation. NLRP3 expression levels can 

be used as potential biomarkers for diagnosis of 

psoriasis and potential therapeutic targets. 

 

CONCLUSIONS 
 

NLRP3 could be a potential diagnostic and 

prognostic biomarker in psoriasis diagnosis and a 

promising therapeutic target. Further studies are 

necessary to investigate the role of IL-21 in the 

pathogenesis of psoriasis. 
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