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ABSTRACT: Objective. This study aimed to discover a new index for disease activity by reviewing the relationship 
between the Systemic Immune-Inflammation Index and Systemic Inflammation Response Index in rheumatoid 
arthritis. Method. A total of 109 patients with rheumatoid arthritis and 31 healthy controls were involved in the study. 
Based on disease activity score (DAS-28) calculated by the erythrocyte sedimentation rate, rheumatoid arthritis 
patients were divided into two groups: Group 1 comprised patients in remission (DAS-28<2.6); Group 2 was the 
active patient group (DAS-28>2.6). The Systemic Immune Inflammation Index and the Systemic Inflammation 
Response Index compared between the groups. Results. The Systemic Immune-Inflammation Index is 
666.415±33.00 in the patient group and 596.71±57.64 in the control group, and the difference between the groups is 
statistically significant (p=0.002). The Systemic Immune-Inflammation Index was 574.69±34.72 in group 1 and 
702.25±39.56 in group 2. There was a significant statistical difference between the active and remission patients 
(p=0.030). The Systemic Inflammation Response Index was not statistically significant between the groups. Different 
cut-off points were compared to detect the optimal cut-off value for SII. Based on the ROC curve analysis, SII cut-off 
point of 574.20 showed 56.3% sensitivity and 45.5% specificity and with the Area Under Curve (AUC) 95% was the 
optimal cut-off point for active RA. Conclusion. This is the first study to review the Systemic Immune-Inflammation 
Index in rheumatoid arthritis. The obtained conclusion verified that the Systemic Immune-Inflammation Index could be 
used as a new tool, showing disease activity.  
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Introduction 
Rheumatoid arthritis (RA) is a disease with 

an unknown etiology and with a course 
including articular and extra-articular symptoms 
[1]. 

The prevalence of incidence in the world is 
0.5-1% [2]. 

The disease causes loss of functions since it 
causes progressive destruction, primarily in 
joints. Systemic involvements being the most 
common cause of mortality. Early diagnosis and 
treatment are essential for preventing morbidity 
and mortality. Various laboratory tests are used 
to verify the diagnosis, determine the prognosis, 
detect the disease activity, and follow the 
treatment response. The most frequently used 
lab tests are for rheumatoid factor, anti-cyclic 
citrullinated peptide for disease diagnosis, and 
C-reactive protein (CRP) and erythrocyte 
sedimentation rate (ESR) for the determination 
of disease activity. The disease activity guides 
the treatment plan. The most frequent disease 
activity score (DAS-28) is used for evaluating 
the activity. DAS-28 is obtained by calculating 
the number of swollen joints, the number of 
tender joints, the visual analog scale of global 
health, and the CRP or ESR ratio. A DAS-28 

value above 5.1 shows high disease activity; a 
value between 3.2-5.1 shows medium disease 
activity; a value between 2.6-3.2 shows low 
disease activity; and values lower than 2.6 are 
considered remission [3]. 

Complete blood count is simple, cheap and 
includes important follow-up parameters for 
many diseases. Neutrophils, lymphocytes, and 
monocytes play a crucial role in inflammation. 
The Systemic Immune-Inflammation Index (SII) 
and Systemic Inflammation Response Index 
(SIRI), obtained from those parameters, were 
found to be significant in terms of disease 
activity and prognosis, especially in patients 
with COVID-19 infection, inflammatory and 
cardiovascular diseases, and cancer [4-6]. 

There was no SII study of RA in the 
literatures which we searched. This shall be the 
first study to be conducted in RA. Only one 
study has been conducted on SIRI, and it 
displayed a significant relation to systemic 
inflammation; however, it was not related to RA 
disease activity [7]. 

The study reviewed the relationship between 
the SII, SIRI, and disease activity in RA patients 
and found a new index for the disease activity. 



Serap Satis - New Inflammatory Marker Associated with Disease Activity in Rheumatoid Arthritis 

554 10.12865/CHSJ.47.04.11 

Material and Method 
The retrospective study included 109 patients 

diagnosed with RA based on the American 
College of Rheumatology/European League 
Against Rheumatism (ACR/EULAR) diagnostic 
criteria [8] and 31 healthy controls. The healthy 
control group whose no inflammatory disease 
was formed of people with complete blood 
count, ESR and CRP records and was obtained 
from the hospital records. The RA group was 
formed of people with complete blood count, 
ESR, CRP records and global health  
score were obtained from the hospital records. 
The DAS-28 is obtained by calculating 0.56*sqrt 
(tender 28) +0.28*sqrt (swollen 28)+0.70*Ln 
(ESR)+0.014*global health;The SII is obtained 
by calculating (neutrophil*thrombocyte)/ 
lymphocyte; The SIRI: is obtained by 
calculating (neutrophil*monocyte)/lymphocyte. 

Based on DAS-28 scores, RA patients were 
divided into two groups: group 1, the patients in 
remission (DAS-28<2.6); group 2, the active 
patient group (DAS-28>2.6). Those with 
cardiovascular disease, liver or kidney failure, 
malignancy, and other inflammatory and 
infectious diseases were excluded from the 
study. 

The study protocol was approved by the 
Ethics Committee of Clinical Research of 
Harran University (HRU/21.07.25). The study 
was conducted in accordance with the principles 
of the Declaration of Helsinki. 

Statistical Analysis 
SPSS 20.0 for Windows suit was used. 

Kolmogorov-Smirnov test was conducted for 
normality distribution analysis. Unpaired T-test 
was conducted for the normally distributed 
parameters, and the Mann-Whitney U test was 
conducted for the parameters that were not 
conforming to the distribution. The data are 
given as mean±standard deviation. Receiver 
operating characteristics (ROC) curve analysis 
was used to obtain the optimum cutoff value of 
the SII. Those with a P<0.05 value were 
accepted as significant as statistical. 

Results 
The average age of the patients were 

46.69±1.11 years, and the average age of the 
controls were 46.74±1.16 years. The gender was 
78% females and 22% males in the patient group 
and 64.5% females and 35.5% males in the 
control group. There were no significant 
difference age and gender between patients and 
control groups (p=0.070, p=0.100). The SII was 
666.415±33.00 in the patient group and 
596.71±57.64 in the control group, and the 
difference between the groups was statistically 
significant (p=0.002). SIRI value was 
determined as 1.39±0.06 in the patient group and 
as 1.33±0.10 in the control group. A statistical 
significance was not found between patients and 
controls groups (p=0.758). The SII, SIRI, ESR, 
CRP, and other hemogram parameters are 
summarized in Table 1. 

 

Table 1. Laboratory parameters of patients and control groups. 

 Patients gruop (n=109) Control group (n=31) p 
Age  49.69±1.11 46.74±1.16 0.070 
Platelets, x109\L 291.88±6.58 266.00±13.26 0.046 
Leukocytes, x109\L 8.20±0.22 8.20±0.35 0.874 
Neutrophils, x109\L 4.96±0.17 4.76±0.22 0.950 
Lymhocytes, x109\L 2.33±0.69 2.35±0.12 0.725 
Monocytes, x109\L 0.62±0.02 0.61±0.02 0.819 
CRP, mg\dl 1.22±0.18 0.38±0.05 0.000 
ESR, mm\h 24.75±1.69 14.29±1.44 0.002 
SII, % 666.415±33.00 596.71±57.64 0.002 
SIRI, % 1.39±0.06 1.33±0.10 0.758 

CRP C reaktive protein, ESR erythrocyte sedimentation rate, SII Systemic 
Immune-Inflammation Index, SIRI Systemic Inflammation Response Index 

 
There was no statistically significant 

difference between remission and active patients 
groups in terms of age and sex (p=0.850, 
p=0.343). The SII was 574.69±34.72 in the 
remission and 702.25±39.56 in the active 
patients; this difference was significant 

(p=0.030). The SIRI was 1.19±0.11 and 
1.43±0.70, respectively, and the difference was 
not statistically significant between the groups 
(p=0.850). The data between groups 1 and 2 are 
summarized in Table 2. 
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Table 2. Laboratory parameters of patients groups. 

 
 Group 1(n=22) Group 2 (87) p 
Age  49.81±2.22 49.66±1.33 0.850 
Gender  16(72.7%)\6(27.3%) 69(79.3%)\18(20.7%) 0.343 
CRP 0.46±0.08 1.41±0.22 0.000 
ESR 11.50±1.55 28.10±1.93 0.000 
SII 574.69±34.72 702.25±39.56 0.030 
SIRI 1.19±0.11 1.43±0.70 0.850 

CRP C reactive protein, ESR erythrocyte sedimentation rate, SII Systemic 
Immune-Inflammation Index, SIRI Systemic Inflammation Response Index 

 

Different cut-off points were compared to 
detect the optimal cut-off value for SII. Based on 
the ROC curve analysis, SII cut-off point of 
574.20 showed 56.3% sensitivity and 45.5% 

specificity and with the Area Under Curve 
(AUC) 95 % was the optimal cut-off point for 
active RA (Table 3 and Figure 1). 

 

Table 3. ROC curve for SII (Systemic Immune-Inflammation Index). 

 AUC (95%) Cutt Off p Sensitivity% Specificity% 
SII 0.643(0.534-0.753) 574.20 0.039 56.3 45.5 

 
 
 

 
Figure 1. ROC curve for SII 

(Systemic Immune-Inflammation Index). 

 
 
 

Discussion 
SII and SIRI were evaluated with the disease 

activity in the RA patients in this study. The SII 
was higher in active RA patients than in 
remission RA patients. There was no difference 
in SIRI.  

The studies confirme that platelets play an 
active role in the inflammation. Inflammation is 
a phenomenon generated by living tissue against 
pathological factors, detracting the pathogen, 
thereby and starting and accelerating the 
recovery period. Platelets are produced from 
megakaryocytes in the bone marrow and have no 
cores. They have a vital role in stopping 
bleeding and inflammation. Chemotaxis, 
proteolysis, and adhesion are formed by platelet 
activation in inflammation [9]. 

TNF-α, IL-1β, IL6, IL-8, which are important 
proinflammatory cytokines during inflammation, 
are released with platelet activation [10]. 

Monocytes and macrophages play critical 
roles in RA pathogenesis by increasing the 
release of proinflammatory cytokines such as 
TNF-α, IL-1, and IL-6 [11]. 

The presence of activate neutrophils in 
chronic inflammatory diseases (e.g., RA) 
induces cells that contribute to chronic 
inflammation. Many factors secreted by 
macrophages, lymphocytes, and fibroblasts 
influence this process. As a result, direct or 
indirect tissue damage occurs [12]. 
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SII studies concerning bone, breast, kidney, 
and gynecologic cancers and coronary artery 
diseases, primarily gastrointestinal cancers, are 
available [13,14]. It was concluded that the same 
index could be a marker for the severity and 
survival in COVID-19 infection [15]. 

SII was observed to be high in adult-onset 
Still’s disease [16]. Similarly, emphasis was put 
on it can being used a biomarker for 
osteoporosis and osteoporotic fracture [17-19]. 

The studies have shown that SII can be an 
important marker to evaluate antineutrophil 
cytoplasmic antibody vasculitis and Behçet's 
disease [20,21]. 

It was concluded to be the determinant for 
the prognosis of psoriatic arthritis [22]. In our 
literature search, we did not find any study 
investigating SII in RA, therefore, this is the first 
study conducted in RA.It was observed that SIRI 
was significant as a prognostic factor in various 
cancers [23,24]. 

Only one study concerning RA was 
encountered, and this study was observed to be 
significantly related to systemic inflammation; 
however, it did not relate to RA disease activity 
[7]. 

At the end of the study, we concluded that 
there was no correlation to the disease activity. 

The small number of patients and the failure 
to evaluated the DMARDs or biological agents 
used by the patients are the most important 
limitation of this study. Large number of 
patients who first diagnosed and used drugs and 
multicenter studies are needed. 

Conclusions 
This study is the first study in which the SII 

was evaluated in RA, and the obtained findings 
show that the SII may be used as a new index 
capable of displaying disease activity but SIRI 
not. 
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