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Abstract: Metrnl is a novel secreted protein exerting pleiotropic effects on inflammation and metabolism. Metrnl is increased in rheumatoid arthritis 
patients, however, Metrnl deficiency causes endothelial dysfunction which in turn promotes atherosclerosis. This study aimed to analyze serum 

Metrnl in Rheumatoid Arthritis patients with and without atherosclerosis. A case-control study was conducted on 50 Rheumatoid patients compared 

with 50 sex and age-matched control group. Metrnl levels were measured in blood samples from patients and controls by Enzyme-linked 
immunosorbent assay (ELISA), and CIMT was measured using Doppler ultrasonography. Medical data were collected regarding the patients’ clinical 

manifestations, comorbidities, and treatments. The disease activity score-28 (DAS28) was used to evaluate the disease activity of RA. Metrnl, right, 

and left CIMT showed a significant increase in the RA group when compared to the control group. Metrnl level showed a significant negative 
correlation with CRP, cholesterol, right CIMT, and left CIMT. However, no significant correlation was found between Metrnl and other parameters. 

At a cut-off point, ≥1.0748 Metrnl level showed significant AUC with 65% specificity and 76% sensitivity. At cut-off point ≥ 0.55, right and left 

CIMT levels showed significant AUC with 82% specificity and 48% sensitivity for differentiation between cases and controls. Age, BMI, disease 
duration, Family history of premature atherosclerosis, CRP, ESR, TG, cholesterol level, LDL, HDL, and lower Metrnl were associated with increasing 

CIMT in rheumatoid patients in univariate analysis.  However, in multivariate analysis, only age, ESR, TG, HDL, and Metrnl were associated with 

increasing CIMT in rheumatoid patients. In Conclusion: Metrnl increased in patients with RA while lower Metrnl levels were correlated with 
increased CIMT in cases. Age, BMI, disease duration, Family history of premature atherosclerosis, CRP, ESR, TG, cholesterol level, and LDL, were 

linked to an increase in CIMT in rheumatoid patients 
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Introduction 

Rheumatoid arthritis (RA) is a chronic, inflammatory joint 

disease that can lead to joint destruction. RA particularly attacks 

peripheral joints, gradually resulting in bone erosion, destruction 

of cartilage, and, ultimately, loss of joint integrity. The prevalence 

of RA varies globally, ranging from 0.1- 2.0% of the population 

worldwide, and significantly reduces functional capacity and 

quality of life [1]. Any joint lined by a synovial membrane may be 

involved, but extra-articular involvement of organs such as the 

skin, heart, lungs, and eyes can be significant. RA is theorized 

to develop when a genetically susceptible individual experiences 

an external trigger (e.g., cigarette smoking, infection, or trauma) 

that triggers an autoimmune injury [2].  

RA patients have an increased risk of Cardiovascular (CV) 

related morbidity and mortality. Both traditional CV risk factors 

and RA-specific features contribute to excess CV death. Hence, 

traditional CV risk-assessing tools used in the general population 

largely disappoint in RA. RA is an independent risk factor for 

CVD and close association with disease activity has been shown 

in multiple studies [3].  Genetic factors and the influence of 

several gene polymorphisms in the risk of accelerated 

atherosclerosis of patients with RA were highlighted in the 

research [3].  

Cardiovascular risk factors were independently associated 

with increasing common carotid artery intima-media thickness, 

plaque prevalence, and plaque scores [4]. Ultrasound 

measurement of carotid intima-media thickness (CIMT) and 
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plaque thickness (PT) may be an additional tool for risk 

stratification of patients with atherosclerosis and subclinical 

coronary syndrome [5].  

Meteorin-like (Metrnl) is a Novel cytokine encoded by a gene 

called Metrnl gene, which is a small (∼28 kDa) secreted protein 

expressed by active macrophages and barrier tissues (mucosa 

and skin). Metrnl production by bone marrow macrophages is 

induced by several cytokines including TNF-a, IL-17a, IL-12, and 

IL-4, and inhibited by IFN-g and TGF-b.  Metrnl functions include 

important regulatory roles in metabolism and inflammation and 

in both innate and acquired immunity, metrnl is abundantly 

expressed in metabolism-related organs and barrier tissues. 

Most clinical studies focus on the relationship between metrnl 

and metabolic disorders such as type 2 diabetes, coronary heart 

disease, or inflammatory diseases such as colitis, and arthritis 

[6, 7]. Metrnl function as an endothelium-derived factor that help 

maintaining endothelial functions against atherosclerosis, an 

adipokine for insulin sensitization, a cardiokine against cardiac 

dysfunction, Recent findings give a key explanation for Metrnl 

functions in circulation and its role in cardiovascular health and 

disease, these clinical studies help understand the clinical 

effects of metrnl and demonstrate its potential as a new 

therapeutic target [8]. 

This study aimed to analyze the correlation between serum 

Metrnl and carotid intimal medial thickness (as a marker of 

atherosclerosis) in Rheumatoid Arthritis patients, to the best of 

our knowledge, this is the first study that analyzed Metrnl relation 

to rheumatoid and atherosclerosis at the same time. 

https://doi.org/10.59049/2790-0231.11.1.2407
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Patients and methods 

The present study was a case control study conducted on 

RA patients attending the rheumatology and immunology 

outpatient clinics and inpatient wards, at Menoufia University 

Hospital. The study was approved by the ethical committee of 

Menoufia University with code 3/2022INTIM42, and it was 

carried out according to the scientific research ethics guidelines. 

Before the initiation of the study, each subject was informed 

about the aim of the study and signed an informed consent form.  

The present study was conducted on two groups; Group I 

included 50 Rheumatoid adult patients and Group II included age 

& sex-matched (40) control subjects. Sample size was 

calculated in the public health and community medicine 

department based on the review of past literature Gholamrezaya 

et al [9].  the least sample size calculated using G POWER 

program version 3 in 80 participants divided into two groups. The 

power of the study is 80% and confidence level is 95%. 

Patients with RA were diagnosed according to the 2010 ACR 

/ EULAR Rheumatoid Arthritis Classification Criteria [10]. 

Patients excluded from the study include those with any other 

connective tissue disease as systemic lupus erythematosus, 

scleroderma, osteoarthritis, or antiphospholipid syndrome, also 

patients using lipid-lowering drugs and adult females more than 

65 years and less than 18 years, smokers were excluded from 

our study. All the participants were asked about their medical 

history and underwent a complete physical examination.  

A venous blood sample (3 ml) was withdrawn from each 

participant in the plain tube and then centrifuged to get a serum 

sample for laboratory chemical investigations. Routine 

investigations included CBC, blood film, Serum Lipid profile 

(Total cholesterol, Triglycerides (TG), HDL-Cholesterol, and 

LDL-cholesterol), fasting and 2 hr. postprandial blood glucose, 

HbA1C, Rheumatoid Factor (RF), Anti-Cyclic citrullinated 

peptide (Anti- CCP), Antinuclear Antibody (ANA), Erythrocyte 

Sedimentation Rate (ESR), C-reactive protein (CRP), serum 

ferritin, liver and kidney functions were conducted for all enrolled 

subjects by appropriate chemical principles. Serum Meteorin-like 

(Metrnl) was assayed by ELISA kits supplied by SunRed 

(Catalogue No. SRB-T-81862). 

The distance between the leading margins of the first and 

second echogenic lines on both sides of the far walls of the 

common carotid artery’s distal segment and its bifurcation and 

internal carotid artery was measured using Doppler 

ultrasonography (GE logic E10 USA) and a duplex ultrasound 

system operating in B-mode at 7.5 MHz scanning frequency. 

Measurements were conducted at intervals of 0.5, 1, and 2 cm 

below and above the bifurcation point, respectively. It took an 

average of three measures to come up with each result, and just 

one person was involved in the measuring process. The 

statistical comparison of CIMT thickness between patients and 

control groups was carried out using the mean values. 

Statistical analysis 

Data were collected, tabulated, and statistically analyzed 

using an IBM-compatible personal computer with Statistical 

Package for the Social Sciences version 26 (SPSS Inc. 

Released 2015. IBM SPSS Statistics for Windows, version 26.0, 

Armnok, NY: IBM Corp.).  Qualitative data were expressed as 

Number (N), and percentage (%), while quantitative data were 

expressed as mean (x̅), standard deviation (SD) or median 

(IQR). Shapiro-Wilk and Kolmogorov-Smirnov tests are used to 

assess the normality of distribution. (Snecdecor GW, Cochran 

WG. Statistical Methods: Wiley; 1991. 14-29 p). Student’s t-test 

(t) was used for the comparison of quantitative variables between 

two groups of normally distributed data, while Mann-Whitney's 

test (U) was used for the comparison of quantitative variables 

between two groups of not normally distributed data. (Hollander 

M, Wolfe DA, Chicken E. Nonparametric statistical methods. 

John Wiley & Sons; 2013 Nov 25). The chi-square test was used 

to study the association between qualitative variables was used.  

(Powers D, Xie Y. Statistical methods for categorical data 

analysis. Emerald Group Publishing; 2008 Nov 13). Whenever 

any of the expected cells were less than five, Fischer’s exact test 

was used. Spearman rank correlation coefficient was used to 

correlate 2 nonparametric variables. Receiver Operator 

Characteristic (ROC) curves with the Area under the Curve 

(AUC) were used to determine the optimal cut-off. To investigate 

risk factors for increased CIMT, the univariate and multivariate 

logistic regression analyses were performed. Factors with p 

value <0.05 in univariate analysis were included in multivariate 

analysis. The results were expressed as adjusted odds ratio 

(OR) with 95% confidence interval (CI). 

Results 

The mean age of the studied cases was 46.18±10.39 and 

most of them were female 98%, most cases had no 

comorbidities, and the most common associated comorbidity 

was diabetes, all cases had positive RF/ Anti CCP. Median CRP 

was 18.5, ESR was 38, TG 94, Cholesterol was 152, LDL 99.5, 

HDL 57.5, Metrnl was1.27, Right CIMT was 0.7, Left CIMT was 

0.71 (Table 1). 

Family history, CRP, ESR, TG, cholesterol, LDL, Metrnl, and 

right and left CIMT showed an increase in the cases group when 

compared to the control group.  No significant difference was 

found between the studied groups regarding age, sex, BMI, 

comorbidities, and HDL (P>0.05) (Table 2). 

Right CIMT and Left CIMT showed a positive correlation with 

age, disease duration, CRP, TG, cholesterol, and LDL. Also, they 

showed a negative correlation with Metrnl (Table 3). 

Metrnl level showed a significant negative correlation with 

CRP, cholesterol, right CIMT, and left CIMT. However, no 

significant correlation was found between Metrnl and other 

parameters (Table 4) 

At a cut-off point ≥1.0748, Metrnl level showed significant 

AUC with 65% specificity and 76% sensitivity. At a cut-off point 

≥ 0.55 right and left CIMT levels showed significant AUC with 

82% specificity and 48% sensitivity (table 5 and Figure 1). 

Metrnl level ≤1.26 showed significant AUC with a sensitivity 

of 60% and specificity of 72% in the determination of high CIMT 

(table 6).  

Table (1): Demographic, clinical, and laboratory characteristics of 
studied patients (N=50). 

Variable 

Studied cases 
(N=50) 

No. (%) 

Age (years): 
(Mean ±SD) 

 
46.18±10.39 

Sex 
Male  
Female 

 
1(2.0) 
49(98.0) 

BMI  
(Mean ± SD)  

 
30.52±3.76 

Family history of premature atherosclerosis 
yes 

 
7(14.0) 

Comorbidities 
None 
Diabetes 
DM&HTN 
CVS 

 
31(62.0) 
8(16.0) 
4(8.0) 
7(14.0) 

Disease duration 

(Mean ± SD) 

range 

 

7.42±5.28 

1-28 

DAS 

(Mean ± SD) 

range 

 

3.72 ±0.97 

2.4-7.2 
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Variable 

Studied cases 
(N=50) 

No. (%) 

Extra-articular manifestations 
Positive 
Negative 

 
10(20.0) 
44(80.0) 

RF/ Anti CCP 
Positive 

50(100.0) 

CRP Median (IQR) 18.5(12 – 30.75) 

ESR Median (IQR) 38.5(28.75 – 50) 

TG Median (IQR) 94 (85.75 – 
110.75) 

Cholesterol Median (IQR) 152(115–186.5) 

LDL Median (IQR) 99.5(88.75 –
119.5) 

HDL Median (IQR) 57.5(40.75 -68) 

Metrnl Median (IQR) 1.27 (1.064 – 
1.593) 

Right CIMT Median (IQR) 0.7(0.6 -0.8) 

 Left CIMT Median (IQR) 0.71(0.6 -0.8) 

SD: standard deviation, range: minimum maximum, No: number, %: 
percentage, IQR=inter quartile range (25-75) Anti CCP anti cyclic 
citrullinated peptides, BMI; body mass index CIMT carotid intima-media 
thickness, CRP; C - reactive protein, DM diabetes mellitus DAS: Disease 
Activity Score, ESR; erythrocyte sedimentation rate, HTN hypertension, 
RF Rheumatoid factor, TG triglyceride, HDL; high-density lipoprotein, 
LDL; low-density lipoprotein  

Age, BMI, disease duration, Family history of premature 

atherosclerosis, CRP, ESR, TG, cholesterol level, LDL, HDL, 

and Metrnl were associated with increasing CIMT in rheumatoid 

patients in univariate analysis.  However, only age, ESR, TG, 

HDL, and Metrnl were associated with increasing CIMT in 

rheumatoid patients in multivariate analysis (Table 7).  

Table (2): comparison between patients and controls regarding 
demographic, clinical, and laboratory markers. 

Variable 
Cases 

(No.=50) 
No. (%) 

Control
s 

(No.=40
) 

No. (%) 

Test of 
significan

ce 

P 
value 

Age (years): 
(Mean ±SD) 

 
46.18±10.
39 

 
42.13±1
2.68 

 
t=1.667 

0.099 
 

Sex 
Male 
Female 

 
1(2.0) 
49(98.0) 

 
4(10.0) 
36(90.0) 

 
FE =2.711 

 
0.167 

BMI 
(Mean ± SD) 

 
30.52±3.7
6 

 
29.2±3.
79 

 
t=1.652 

 
0.102 

Family history 
yes 

 
7(14.0) 

 
0(0.0) 

 
FE =6.072 

 
0.019* 

Comorbidities 
None 
Diabetes 
DM&HTN 
CVS 

 
31(62.0) 
8(16.0) 
4(8.0) 
7(14.0) 

 
29(72.5) 
5(12.5) 
5(12.5) 
1(2.5) 

 
χ2 =4.312 

 
0.230 

CRP 
Median (IQR) 

 
18.5(12 – 
30.75) 

 
2(2 – 
10) 

 
U=7.933 

<0.001
** 

ESR 
Median (IQR) 

 
38.5(28.7
5 – 50) 

 
15(9.25 
–17.75) 

 
U=8.099 

<0.001
** 

TG 
Median (IQR) 

 
94 (85.75 
– 110.75) 

 
55(42 -
59) 

 
U=8.131 

<0.001
** 

Cholesterol 
Median (IQR) 

 
152(115–
186.5) 

 
95(87– 
98) 

U=8.125 
<0.001
** 

LDL 
Median (IQR) 

 
99.5(88.7
5 –119.5) 

 
75(65 -
77.9) 

U=8.107 
<0.001
** 

HDL 
Median (IQR) 

 
57.5(40.7
5 -68) 

 
81 
(77.75– 
84.75) 

U=8.125 
<0.001
** 

Metrnl 
Median (IQR) 

 
1.27 
(1.064 – 
1.593) 

 
1.04 
(0.864– 
1.39) 

 
U=2.96 

0.003* 

Right CIMT 
Median (IQR) 

0.7(0.6 -
0.8) 

0.5 
(0.425 -
0.5) 

U=8.117 
<0.001
** 

Left CIMT 
Median (IQR) 

0.71(0.6 -
0.8) 

0.5(0.5 -
0.51) 

U=8.233 
<0.001
** 

SD: standard deviation, range: minimum maximum, No: number, %: 

percentage *P value of < 0.05: statistically significant., **P value of < 

0.001: statistically highly significant. U= Mann-Whitney, χ2 =Chi square, t 

= student t test        FE=Fisher's Exact Test BMI; body mass index CIMT 

carotid intima-media thickness, CRP; C - reactive protein, CVS 

cardiovascular disease, DAS: Disease Activity Score DM diabetes, HTN 

hypertension, ESR; erythrocyte sedimentation rate, HDL; high-density 

lipoprotein, LDL; low-density lipoprotein, TG triglycerides. 

Table (3): Correlation between carotid artery intima-media thickness & 
other variables of the studied patients (n=50). 

Variables 
Right CIMT Left CIMT 

Rho P value Rho P value 

Age (years): 0.792 <0.001** 0.807 <0.001** 

BMI  0.302 0.033* 0.313 0.027* 

Disease 
duration 

0.822 <0.001** 0.813 <0.001** 

DAS -0.029 0.84 -0.042 0.774 

ESR 0.911 <0.001** 0.921 <0.001** 

CRP 0.872 <0.001** 0.879 <0.001** 

TG 0.851 <0.001** 0.868 <0.001** 

Cholesterol 0.916 <0.001** 0.919 <0.001** 

LDL 0.939 <0.001** 0.934 <0.001** 

HDL -0.878 <0.001** -0.895 <0.001** 

Metrnl -0.320 0.023* -0.302 0.033* 

**P value of < 0.05: statistically highly significant    *P value of < 0.05: 
statistically significant. rho =spearman correlation coefficient BMI; body 
mass index CIMT carotid intima-media thickness, DAS: Disease Activity 
Score, CRP; C- reactive protein, ESR; erythrocyte sedimentation rate, 
HDL; high-density lipoprotein, LDL; low-density lipoprotein, TG; 
triglycerides. 

Table (4): Correlation between Metrnl level & other variables of the 
patients (n=50). 

Variables 
Metrnl level 

Rho P value 

Age (years) -0.224 0.117 

BMI  0.159 0.270 

Disease duration 0.211 0.141 

DAS 0.027 0.850 

ESR -0.252 0.077 

CRP -0.327 0.02* 

TG -0.190 0.187 

Cholesterol -0.328 0.02* 

LDL -0.242 0.09 

HDL 0.209 0.145 

Right CIMT -0.320 0.023* 

Left CIMT -0.303 0.033* 

*P value of < 0.05: statistically significant                    rho =spearman 
correlation coefficient 
BMI; body mass index CIMT carotid intima-media thickness, DAS: 
Disease Activity Score CRP; C - reactive protein, ESR; erythrocyte 
sedimentation rate, , HDL; high-density lipoprotein, LDL; low-density 
lipoprotein, TG triglycerides.  

Table (5): Receiver operating characteristic curve analysis of the optimal 

cutoff of CIMT and Metrnl levels.  

Cutoff 
point 

AUC 
Sensitivity

% 
Specificity

% 
P value 

95% 
CI 

Lowe
r - 

Uppe
r 

Metrnl level 

≥1.074
8 

0.68
2 

76% 65% 0.003* 
0.570 
– 794 

Right CIMT 

≥ 0.55 
0.98

5 
96% 100% 

<0.001*
* 

0.961 
– 1 

Left CIMT 

≥0.55 
0.99

2 
98% 100% 

<0.001*
* 

0.975 
– 1 

**P value of < 0.001: statistically highly significant - CIMT carotid intima-
media thickness,  



61   |14  
Emad El Shebiny, et al.            Metrnl: A Predictive Marker of Atherosclerosis among Rheumatoid Arthritis Patients 

 

Figure (1): Receiver operating characteristic curve analysis of the 
optimal cutoff of carotid intima-media thickness and Metrnl levels. 

Table (6): Receiver operating characteristic curve analysis of the optimal 
cutoff of Metrnl levels to determine high carotid intima-media thickness. 

Cutof
f 

point 
AUC 

Sensitivity
% 

Specificity
% 

P 
value 

95%C
I 

Lower 
– 

Upper 

Metrnl level 

≤1.26 
0.70

6 
60% 72% 

0.014
* 

0.564 
– 849 

 

 

Table (7): Univariate and Multivariate analysis for variables significantly associated with increased CIMT in rheumatoid patients.  

Predictors 
(Independent 

variables) 

Univariate regression multivariate regression 

B 
coefficient 

Odds Ratio 
(OR) 

P value 
95% CI (lower-

upper) 
B 

coefficient 
Odds 

Ratio (OR) 
P value 

95% CI (lower-
upper) 

Age (years): 
(≥46 years) 

3.604 36.750 <0.001** 6.642– 203.351 2.697 14.836 0.012*  

Sex (female) -21.203 0 1 0-0     

BMI 
(≥30.5) 

0.183 1.201 0.035* 1.013 -.423 0.201 1.222 0.123 1.222 – 1.578 

Duration of 
disease (≥7years) 

2.811 16.625 <0.001** 4.062 -68.038 1.650 5.209 0.072 0.865 – 31.378 

Family history of 
premature 
atherosclerosis 
(yes) 

2.416 11.2 0.032* 1.231 – 101.886 2.554 1.078 0.147 0.002 – 2.454 

DAS (≥3.72) 0.302 1.352 0.669 0.340 – 5.386     

Extra articular 
(Positive) 

1.466 4.333 0.055 0.966 -19.43     

CRP (≥18.5) 2.576 13.143 <0.001** 3.292 -52.466 1.780 5.930 0.092 1.747 – 47.093 

ESR (≥38.5) 3.030 20.7 <0.001** 4.845–88.44 2.969 19.47 0.048* 1.028 – 368.582 

TG (≥94) 2.423 11.281 <0.001** 2.9 – 43.878 2.657 14.248 0.034* 1.219 -166.57 

Cholesterol (≥152) 2.791 16.292 <0.001** 3.970 – 66.9 1.622 50.064 0.098 1.740-36.653 

LDL ( ≥99.5) 2.534 12.6 <0.001** 3.288– 48.287 0.193 1.213 0.902 0.56 – 26.519 

HDL ( ≥57.5) -2.811 0.06 <0.001** 0.015 – 0.246 -3.154 0.043 0.026* 0.003 – 0.681 

Metrnl (<1.27) 1.781 5.937 <0.008* 11.211 -335.5 2.676 14.528 0.041* 1.120 – 188.42 

CI= Confidence interval *P vale of < 0.05: statistically significant.  **P value of < 0.05: statistically highly significant. BMI; body mass index CIMT carotid 
intima-media thickness, DAS: Disease Activity Score CRP; C - reactive protein, ESR; erythrocyte sedimentation rate, TG triglyceride, HDL; high-density 
lipoprotein, LDL; low-density lipoprotein. 

Discussion 

Rheumatoid arthritis is an independent risk factor for 

cardiovascular disease (CVD). The causal relationship between 

RA and CVD has remained unclear. Although patients with RA 

were not at a higher risk of hyperlipidemia than the general 

population, a higher risk of CV events was found in patients with 

RA compared with individuals without RA [11 ,12 ]. 

The present study showed that Metrnl showed a significant 

increase in the RA group when compared to the control group. 

The cut-off point ≥1.0748 Metrnl level showed significant AUC 

with 65% specificity and 76% sensitivity for differentiation 

between RA cases and controls. Moreover, we found that Metrnl 

level showed a negative correlation with CRP, cholesterol, right 

CIMT, and left CIMT. However, no significant correlation was 

found between Metrnl and other studied parameters.  

In the present study A cut-off value of Metrnl level ≤1.26 

showed significant AUC , rendered the sensitivity of 60% and 

specificity of 72% respectively, in the determination of high 

CIMT, Furthermore, an attempt was made to define the 

appropriate “cut-off” value for defining atherosclerosis , a cut-off 

value of CIMT among the normal control subjects was also used 

as the optimal cut-off value for defining the presence of 

atherosclerosis in patients with RA. The proportion of patients 

with atherosclerosis among rheumatoid cases and controls 

detected using cut-off values of metrnl and CIMT as surrogate 

markers. CIMT measurements obtained with doppler 

ultrasonography were used to construct an ROC curve and a cut-

off value of 0.55 was derived, Patients with RA were categorized 

as having atherosclerosis if their CIMT value was greater than or 

equal to 0.55 mm. The performance of this cut-off value in 

detecting asymptomatic atherosclerosis among patients with RA 

was similar to the 75th percentile value of CIMT in normal control 

subjects, Thus, appeared to be appropriate for screening for 

subclinical athero-sclerosis among RA patients. 

This was in line previous study by Gonzalez-Gay et al who 

observed that Long-standing RA patients with mean C-reactive 

protein (CRP) levels greater than 15 mg/dl had higher CIMT 

values than those with lower CRP levels [13]. Also, Tutoğlu et al 

observed a positive correlation between the mean CIMT score 

and age, CRP levels, LDL concentration, and triglycerides (TG) 

level [14].  

Previous studies found circulation Metrnl levels were 

reduced in atherosclerosis  and coronary artery disease,  

patients and negatively correlated with endothelial parameters, 

moreover, circulating Metrnl was lower in elderly patients with 

chronic heart failure and negatively correlated with 

cardiovascular mortality, frequent hospitalization, and multiple 

adverse cardiac  [15, 16]. Of note, a previous study has 

demonstrated that Metrnl could ameliorate lipopolysaccharide 

induced endothelial cells’ inflammatory response [17]. CIMT is a 

predictor of atherosclerosis and impending cardiovascular 

events, indicating metrnl involvement in atherosclerosis. 

Endothelial impairment factors could facilitate Metrnl secretions 

by and circulation Metrnl levels decreased significantly with the 

Atherosclerosis progression. Moreover, areas of aortic plaques, 

necrotic injuries, and lipid accumulations of aortic root were 

heavier in aorta plaque of endothelial Metrnl deficiency mice 

models than those in control, suggested that the Atherosclerosis 

pathogenesis is related to Metrnl deficiency in endothelial cells 

[18].  

C-reactive protein elevation correlates with accelerated 

atherogenesis in patients with rheumatoid arthritis, whereas 
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long-standing RA patients with mean C-reactive protein levels 

greater than 15 mg/dl had higher CIMT values than those with 

lower CRP level [19].  previous studies observed that serum 

metrnl concentrations are negatively correlated with CIM. The 

effects on both adiposity and inflammation could explain the 

inverse association of Metrnl expression with CIMT in our study 

[20]. A previous case-control study included sera from 159 RA 

patients, 28 osteoarthritis (OA) patients showed that Metrnl is 

involved in the pathogenesis of RA. An increase in serum Metrnl 

levels is closely related to RA activity (21). 

The mean age of the studied cases was 46.18±10.39 and 

most of them were female 98%. The female predominance in the 

present study agreed with Garrigues et al Found that 29 (72%) 

were female, the mean age in their study was 55.9 years (SD: 

14) and the mean disease duration was 11.2 years (SD: 8.7) [22]. 

Many factors have been implicated in the overrepresentation of 

women in RA, including hormonal, genetic, lifestyle, and 

environmental factors [23]. 

The present study showed that most cases had no 

comorbidities, and the most associated comorbidity was 

diabetes followed by cardiovascular disease. Previous studies 

demonstrated that the most common comorbidities in patients 

with RA are hypertension and osteoporosis or osteopenia [24]. 

The present study showed that all cases had positive RF/ 

Anti CCP. In agreement with our results [25]  found that RF was 

positive in 80% of patients. Several case-control studies on this 

issue in RA patients found that anti-CCP was positive in 50% of 

cases. It was found that rheumatoid factor (RF) was positive in 

30 (71.4%) patients and negative in 12 (28.6%) patients. The 

mean ± SD positive RF value was 135 ± 160 IU/ml (range 16–

880 IU/ml) [26]. In another study of twenty-five patients known 

patients with rheumatoid arthritis, 19 (76%) patients showed 

elevated ACCP & RF. Rheumatoid factor was positive in 52% of 

RA patients. There is a female predominance, younger age, and 

more prevalent polyarticular involvement at disease onset, lower 

extra-articular manifestations, and less erosive disease in 

Egyptian RA patients [27]. 

On lipid profile, we found that TG, cholesterol, and LDL 

showed a significant increase in the cases group when 

compared to the control group. No significant difference was 

found between the studied groups about BMI, comorbidities, and 

HDL. Carotid ultrasound measures carotid intima-media 

thickness (CIMT) to assess cardiovascular disease in diabetic 

patients. Brachial-ankle pulse wave velocity is a well-known 

index of arterial stiffness and can predict mortality in diabetic 

patients.  Atherogenic indices such as LDL/high-density 

lipoprotein (HDL) ratio, atherogenic index, and CIMT were higher 

in RA patients [28]. METRNL deficiency causes endothelial 

dysfunction which in turn promotes the susceptibility of 

atherosclerosis [29, 30]. 

clinicians should routinely assess traditional cardiovascular 

risk factors such as lipid profiles, blood pressure, and body mass 

index. Comprehensive cardiovascular risk assessment and 

management should be integrated into the overall care plan for 

RA patients. Further research is warranted to explore the 

potential role of Metrnl as a biomarker in RA. Investigating its 

association with disease progression, inflammation, and 

cardiovascular risk may provide valuable insights into RA 

management and risk stratification. 

One of the primary limitations of this study is the relatively 

small sample size. A larger and more diverse cohort could 

provide a more comprehensive understanding of the 

associations observed and enhance the generalizability of the 

findings. A case-control study Design: Longitudinal studies are 

needed to assess changes over time and determine the impact 

of interventions on cardiovascular risk in rheumatoid arthritis 

patients. 

Conclusion 

Our findings support that Metrnl increased in patients with 

RA than controls however lower metrnl was correlated with 

increased carotid intima-media thickness in patients with RA. 

Age, BMI, disease duration, Family history of premature 

atherosclerosis, CRP, ESR, TG, cholesterol level, LDL, HDL, 

and Metrnl were linked to an increase in CIMT in rheumatoid 

patients. Metrnl was associated with increasing CIMT in 

rheumatoid patients in multivariate logistic regression analysis; 

therefore, lower metrnl levels it may be an atherosclerotic risk 

marker in those patients. 
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