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Abstract
Introduction: This study aimed to investigate the relationship between the pan-immune-inflamma-
tion value (PIV), systemic immune-inflammation index (SII), and systemic inflammation response 
index (SIRI) and disease activity in rheumatoid arthritis (RA), characterized by chronic inflammation 
and immune system involvement, and to provide new insights into the clinical implications of RA.
Material and methods: A total of 148 participants, including 97 RA patients (both newly diagnosed 
and established cases) and 51 healthy controls, were included in the study. Disease severity was 
assessed using the Disease Activity Score 28 (DAS28), and the relationship between DAS28 and PIV, 
SII, and SIRI, obtained from complete blood count results, was investigated. Additionally, C-reactive 
protein and erythrocyte sedimentation rate measurements were included in the study.
Results: The average age of RA patients was significantly higher than that of healthy individuals  
(p = 0.002). A positive correlation was found between the DAS28 score and the inflammation indi-
ces (SII, PIV, SIRI), with 65.98% of RA patients in the active phase and 34.02% in remission. System-
ic immune-inflammation index had a predictive accuracy of 75.26%, PIV 71.13%, and SIRI 72.16%.  
The AUC (area under curve) values for SII, PIV, and SIRI were 0.717, 0.719, and 0.717, respectively, with 
cutoff values of 611.45, 323.88, and 1.18. Sensitivity and specificity were calculated as 57.81% and 
60.61% for SII, 60.94% and 63.64% for PIV, and 59.38% and 63.64% for SIRI.
Conclusions: The findings revealed that PIV, SII, and SIRI were elevated in individuals with RA and 
may serve as complementary diagnostic markers. PIV, SII, and SIRI, as measures of disease activity 
in RA, may help monitor treatment efficacy and improve patient prognosis.

Key words: rheumatoid arthritis disease activity, pan-immune-inflammation value (PIV), systemic 
immune-inflammation index (SII), systemic inflammation response index (SIRI), inflammatory 
markers.

Introduction
Rheumatoid arthritis (RA) is a chronic autoimmune 

disease characterized by inflammation symmetrically 
affecting joints and leading to progressive cartilage 

destruction and bone erosion in the late stages of the 
disease [1]. Pain, swelling, and stiffness of the affected 
joints, often accompanied by morning stiffness lasting 
over one hour, usually affect such patients [2]. Nonspe-
cific symptoms such as fatigue, weakness, and loss of 
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appetite also may be observed. The disease commonly 
progresses slowly and insidiously. Rheumatoid arthritis 
is a chronic disease characterized by periods of flare-ups 
and remission, affecting patients both physiologically 
and psychologically. If left untreated, it causes irrever sible 
joint destruction together with a loss of functionality [3]. 
Rheumatoid arthritis represents a disease characterized 
by the infiltration of B lymphocytes, T lymphocytes, and 
monocytes into the synovial membrane of the joints [4]. 
This process is preceded by the activation of endothe-
lial cells, and the resulting neovascularization is a dis-
tinctive feature of RA synovitis. In the pathogenesis of 
RA, cytokines play a key role in the immune process [5]. 
These immune processes are shown to trigger auto-
immunity and lead to chronic inflammation and tissue 
damage. Pain, swelling, and joint damage are caused 
by pro-inflammatory cytokines such as tumor necrosis 
factor (TNF) and interleukin-6 (IL-6). These inflammato-
ry cytokines exert their effects by inducing other mol-
ecules such as receptor activator of nuclear factor kB 
ligand, prostaglandins, and matrix metalloproteinases. 
Receptor activator for nuclear factor kB ligand, by being 
stimulated by TNF and IL-6, itself stimulates osteoclasts  
in the synovial membrane, leading to bony destruction [5]. 
Evaluating disease activity and treatment response is 
crucial for the management and follow-up of patients. 
Various scales have been developed to assess disease 
activity. Disease activity is usually monitored using the 
widely employed disease activity score, which is known 
as Disease Activity Score 28 (DAS28). It is calculated by 
summing the number of swollen joints and the num-
ber of tender joints, the visual analog scale of general 
health, and the ratio of C-reactive protein (CRP) or eryth-
rocyte sedimentation rate (ESR). A DAS28 score above 
5.1 reflects high disease activity requiring immediate 
medical attention or adjustment of treatment. A score 
in the range of 3.2 to 5.1 indicates moderate activity, 
a state where continued monitoring and intervention 
are required when appropriate. Scores from 2.6 to 3.2 
represent low activity, which reflects good control, yet 
vigilance is required. Scores below 2.6 indicate remis-
sion, where the disease is inactive, the symptoms are 
minimal, and health status may be considered stable [6]. 
Inflammatory biomarkers such as ESR and CRP are com-
monly used to monitor disease activity in rheumatic dis-
eases, though their sensitivity and specificity are low [7]. 
Therefore, there is a need for new parameters that bet-
ter reflect disease activity [8]. Recently, components of 
complete blood cells have been used to evaluate system-
ic inflammation in both rheumatic and non-rheumatic 
diseases. Examples include the systemic immune-in-
flammation index (SII), systemic inflammation response 
index (SIRI), and pan-immune-inflammation value (PIV). 

These metrics, derived from hematological evaluations, 
measure the intensity of inflammation and have been 
validated as prognostic indicators in various malignan-
cies, though primarily inferred from oncological out-
comes [9]. In esophageal cancer, there is a strong asso-
ciation between clinical outcomes and tumor-infiltrating 
lymphocytes with the SII [10]. Long-term outcomes in 
patients suffering from colorectal cancer have been 
speculated to be effectively predicted using the PIV [11]. 
Neutrophil, platelet, and lymphocyte levels are compo-
nents of the formula used to determine the SII. It is not 
clear what its role is in prognosis evaluations in cancer, 
yet its importance is noted since it increases for certain 
cancers. It is hard to define the role of the SII, such as 
its advantages for non-small cell lung cancer, pancreatic 
tumors, and gastric carcinoma, often used as examples 
to illustrate this index. As an inflammatory marker, it is 
elevated when inflammation is continuous and an indi-
vidual has a tumor [12, 13]. The SII index is derived from 
the product of neutrophils and platelets, divided by the 
number of lymphocytes. An elevated SII value infers an 
increase in neutrophils and platelets, but a decline in the 
lymphocyte count [14]. This perhaps implies a consider-
able inflammatory response. Newly recognized, the SIRI 
biomarker is derived from the neutrophil, monocyte, and 
lymphocyte ratio. The SIRI’s role as an important marker 
has been established in the emergence and progression 
of several malignant cancers, according to past studies 
[15, 16]. Erre et al. [17] recently stated that SIRI can reflect 
chronic inflammation in rheumatic conditions more 
broadly, rather than being limited to RA alone, as seen in 
their investigation.

This study aimed to investigate the relationship be-
tween PIV, SII and SIRI and disease activity in RA, charac-
terized by chronic inflammation and immune system in-
volvement, and to provide new insights into the clinical 
implications of RA.

Material and methods
A retrospective investigation was undertaken on  

97 individuals diagnosed with RA, according to the Ame-
rican College of Rheumatology (ACR) – European Alli-
ance of Associations for Rheumatology (EULAR) criteria, 
compared with 51 seemingly healthy individuals in this 
case-control inquiry. Acute infections, diabetes mellitus, 
malignancies, fresh glucocorticosteroids (GCs) adminis-
tration, along with granulocyte-colony stimulating factor 
(G-CSF), could potentially modulate levels of lymphocytes 
and neutrophils – these were the exclusion criteria from 
the patient group. No inflammatory sicknesses, quick or 
prolonged infections, malignancy in motion, diabetes, or 
substances that possibly affect neutrophil and lymphocyte 
concentrations were the exclusion criteria for the control 
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group. Routine hematological and biochemical analyses 
were carried out for both cohorts, inclusive of RA pa-
tients. Assessing disease activity was succinctly done via 
DAS28 on RA patients. A juxtaposition of immuno-inflam-
matory traits from both groups, and RA patients based on 
disease activity levels, was executed as well. This inves-
tigation included subjects who visited the Rehabilitation 
and Physical The rapy Division in the period from January 
1st to December 31st, in the year 2023, at the Medical Facul-
ty of Samsun University. Following physical assessments 
of all participants across both varieties, demographic and 
clinical characteristics were noted. Concerning full blood 
cell parameters, neutrophils (109/l), lymphocytes (109/l), 
monocytes (109/l), platelets (109/l), ESR (mm/h), and CRP 
(mg/l) were recorded. The SII was calculated from the neu-
trophil count multiplied by the platelet count and divided  
by the lymphocyte count. Systemic inflammation re-
sponse index is defined as follows: SIRI = N × M/L, 
where N, M and L are neutrophil, monocyte and lym-
phocyte counts, respectively. The PIV is calculated as 
the product of the neutrophil count, platelet count, and 
monocyte count, divided by the lymphocyte count [20]. 
For RA patients, disease activity was determined using 
the DAS28 score. This score carries significant weight 
in daily practice and has been endorsed by EULAR and 
ACR. A high disease activity is indicated by a DAS28 
score above 5.1. Moderate activity lies between scores of 
3.2 and 5.1, while low activity falls between 2.6 and 3.2.  
The threshold of remission is a DAS28 score below 2.6. 
The DAS28 score is calculated using the formula: 0.56*sqrt 
(tender 28) + 0.28*sqrt(swollen 28) + 0.70*Ln(ESR) + 
+ 0.014*global health condition. The sample size was de-
termined using the G*Power 3.1.9.7 power analysis pro-
gram. As a result of the analysis, it was determined that 
the minimum required sample size was 90 (Test family: 

t-test, Statistical test: Means: difference between two 
independent means (two groups), power analysis type: 
a priori: compute required sample size – given α, power 
and effect size).

Bioethical standards

Endorsement of the Clinical Research Ethics Commit-
tee at Samsun University for the study was documented 
under GOKAEK 2024/12/2. Its conduction was in line with 
the ethical principles of the Helsinki Declaration.

Results

In this study, 97 patients diagnosed with RA and  
51 healthy individuals were included. Of these patients,  
25 (25.77%) were male, and 72 (74.23%) were female. 
Among the healthy individuals, 20 (39.22%) were male, 
and 31 (60.78%) were female. There was no significant 
difference in gender ratios between the patient and con-
trol groups. The average age of the patients was 54.77 
±10.73, while the average age of the control group was 
46.92 ±14.04. The average age of the patients was sig-
nificantly higher than that of the healthy individuals  
(p = 0.002). The laboratory findings of the participants are 
presented in Table I.

The values of white blood cells (WBC), neutro-
phils, monocytes, platelets, ESR, CRP, SII, PIV, and SIRI 
in the patients were significantly elevated compared 
to the control group (Table I). Conversely, the lympho-
cyte counts in the patients were markedly lower than 
those of the control group (see Table I). The average 
DAS score recorded for the patients was 3.69 ±1.38. 
A correlation analysis was conducted to explore the as-
sociation between DAS scores and the parameters SII, 
PIV, and SIRI. The results indicated a positive correlation 

Table I. Laboratory findings of patients and healthy individuals

Parameter Control (n = 51) RA (n = 97) p

WBC [× 109/l] 6.85 ±1.18 7.97 ±4.37 0.005

Neutrophils [× 109/l] 3.76 ±0.82 4.58 ±1.34 < 0.001

Lymphocytes [× 109/l] 2.44 ±0.45 2.20 ±0.68 0.012

Monocytes [× 109/l] 0.51 ±0.12 0.63 ±0.43 0.006

Platelets [× 109/l] 252.86 ±48.63 306.92 ±83.20 < 0.001

ESR [mm/h] 8.94 ±4.03 30.10 ±25.37 < 0.001

CRP [mg/l] 3.52 ±0.66 15.65 ±24.34 < 0.001

SII 394.78 ±108.26 734.80 ±490.04 < 0.001

PIV 200.95 ±71.39 455.96 ±381.01 < 0.001

SIRI 0.79 ±0.23 1.46 ±1.07 < 0.001

CRP – C-reactive protein, ESR – erythrocyte sedimentation ratio, PIV – pan-immune-inflammation value, SII – systemic immune-inflamma-
tion index, SIRI – systemic inflammation response index, WBC – white blood cells.
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between DAS scores and SII (correlation coefficient: 
0.316, p = 0.002), PIV (correlation coefficient: 0.343,  
p < 0.001), and SIRI (correlation coefficient: 0.361, p < 0.001).

Out of 97 patients, 64 (65.98%) were experiencing 
an active phase of RA, while 33 (34.02%) were in remis-
sion. Within the group of active patients, 19 (29.69%) 
were male and 45 (70.31%) were female. For those in 
remission, there were 6 males (18.18%) and 27 females 
(81.82%). The average age for patients in the active 
phase was 54.23 ±11.70 years, compared to an average 
age of 55.82 ±8.62 years for those in remission. No signi-
ficant differences in sex distribution or average ages 
were observed between the 2 groups. Additionally, the 
average DAS was 4.50 ±0.94 for patients with active 
disease, while it was markedly lower at 2.12 ±0.36 for 
patients in remission, with a p-value of less than 0.001, 
confirming statistical significance. Laboratory results for 
both patient groups are detailed in Table II.

The levels of WBC, neutrophils, ESR, CRP, SII, PIV, and 
SIRI in patients during the active phase were significant-

ly elevated compared to those in remission (Table II). 
A binary logistic regression analysis was conducted to 
assess how well the SII, PIV, and SIRI metrics could pre-
dict the duration of RA. The findings from this analysis 
are shown in Table III.

In the evaluation of RA disease activity, the predictive 
accuracy of SII, PIV, and SIRI parameters was assessed 
using receiver operating characteristic (ROC) analysis. 
The results of this analysis are presented in Table IV.

The SII measurements above 611.45, with a sensi-
tivity of 57.81% and specificity of 60.61%, are consid-
ered a risk factor for active RA. Similarly, PIV values 
over 323.88, exhibiting 60.94% sensitivity and 63.64% 
specificity, along with SIRI values above 1.18, showing  
59.38% sensitivity and 63.64% specificity, are also reco-
gnized as risk factors for active RA (Table IV and Fig. 1).

The DAS scores, when broken into subgroups of 
patients active in disease conditions, are as follows: 
a score between 2.6 and 3.2, level 1, indicates a diag-
nosis of low disease activity. Moderate disease activ-

Table II. Laboratory findings of patients in the active and remission phases

Parameter Active (n = 64) Remission (n = 33) p

WBC [× 109/l] 8.47 ±5.20 7.02 ±1.59 0.015

Neutrophils [× 109/l] 4.93 ±1.30 3.91 ±1.15 < 0.001

Lymphocytes [× 109/l] 2.10 ±0.69 2.38 ±0.63 > 0.05

Monocytes [× 109/l] 0.66 ±0.51 0.56 ±0.17 > 0.05

Platelets [× 109/l] 318.11 ±92.66 285.21 ±55.91 > 0.05

ESR [mm/h] 39.98 ±26.15 10.94 ±3.33 < 0.001

CRP [mg/l] 20.52 ±28.87 6.36 ±2.95 0.003

SII 854.94 ±546.35 501.78 ±218.84 < 0.001

PIV 540.65 ±430.65 291.70 ±167.97 < 0.001

SIRI 1.69 ±1.21 1.01 ±0.50 < 0.001

CRP – C-reactive protein, ESR – erythrocyte sedimentation ratio, PIV – pan-immune-inflammation value, SII – systemic immune-inflamma-
tion index, SIRI – systemic inflammation response index, WBC – white blood cells.

Table III. Binary logistic regression analysis results of SII, PIV, and SIRI parameters for the RA disease period

Parameter Predicted rate (%) Odds ratio (95% CI) p

SII 75.26 1.004 (1.001–1.007) 0.003

PIV 71.13 1.003 (1.001–1.005) 0.002

SIRI 72.16 4.357 (1.785–10.639) 0.001

PIV – pan-immune-inflammation value, SII – systemic immune-inflammation index, SIRI – system inflammation response index.

Table IV. ROC analysis results of SII, PIV and SIRI parameters for RA disease stage

Parameter AUC (95% CI) Cutoff p Sensitivity (%) Specificity (%)

SII 0.717 (0.612–0.821) 611.45 < 0.001 57.81 60.61

PIV 0.719 (0.610–0.827) 323.88 < 0.001 60.94 63.64

SIRI 0.717 (0.611–0.823) 1.18 < 0.001 59.38 63.64

AUC – area under curve, PIV – pan-immune-inflammation value, SII – systemic immune-inflammation index, SIRI – systemic inflammation 
response index.
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ity receives a diagnosis with a score from 3.2 to 5.1 –  
i.e. level 2. At level 3, a score of 5.1 or higher indi-
cates high disease activity. The details of patients with  
high, moderate, and low disease activity as they relate to 
the results of SII, PIV, and SIRI are summarized in Table V.

The SII, PIV, and SIRI scores in the DAS 3 subgroup 
were found to be higher than those in the DAS 2 sub-
group (Table V).

Discussion

The study explored the relation of PIV and SII with 
active RA. Compared to 51 controls in a healthy state,  
97 RA patients had elevated values of the parameters 
WBC, neutrophil, monocyte, and platelets, as well as 
SII, PIV, and SIRI – all significantly higher. Observing 
the connection between RA activity and those markers, 
they were notably elevated in patients with full-blown 
disease: PIV, SII, and SIRI were indeed high. Analysis of 
ROC confirms that above certain limits, PIV, SII, and SIRI 
values could signify active RA; the precise numbers be-
ing PIV – 323.88, SII – 611.45, and SIRI – 1.18. For non- 
invasive procedures, CRP and ESR are endorsed for use 
as markers. Disease activity assessment in RA patients 
is where they belong, even today. They have qualities 
such as low costs, high availability, and straightfor-
wardness in measurement. But one should remember 
that high serum CRP levels could be affected by other 
types of inflammation too. Erythrocyte sedimentation 
ratio is slow and insensitive in response to shifts in dis-
ease activity when compared to CRP; thus, it is a rare 
choice. Novel markers are a necessity; they require 
quickness and frugality, as well as availability, for eval-
uating disease activeness. Persistent inflammation, an 
unwelcome feature in RA, negatively affects the per-
formance of neutrophils, lymphocytes, and platelets.  
The immune system, a two-part composition, includes 
B and T lymphocytes. Thorough functionality is seen in 
B lymphocytes; while T lymphocytes, in RA, display sub-
dued actions. This brings about immune malfunction. 
Conversely, the overstimulated T lymphocytes reach 
their limit [18, 19]. Some of these changes have recent-
ly been detected using more complex complete blood 
count-derived systemic inflammatory markers, such 
as neutro phil-to-lymphocyte ratio (NLR) and platelet-

to-lympho cyte ratio (PLR). Among those inflammatory 
markers are SII and PIV. Systemic immune-inflamma-
tion index includes neutrophils, platelets, and lympho-
cytes, while PIV also includes platelets, which can be 
counted among the cells of the innate immune system.  
The predictive value for disease activity of SII and PIV 
had also been investigated [20–22]. Additionally, both 
markers have been investigated for their ability to pre-
dict the prognosis of malignancies [23–25]. In the study 
conducted by Yoshikawa et al. [26], SII and NLR were ana-
lyzed in 574 patients with RA, divided into three groups 
of patients: those in remission, those with low disease 
activity, and those with high disease activity. As shown 
in this study, with increasing disease activity, the SII  
value highly significantly increased; hence SII may be  
an inflammatory biomarker for assessing disease activi-
ty in RA patients. Similarly, in another study conducted in 
2021, the SII was examined as an inflammatory marker 

Table V. Results of SII, PIV, and SIRI parameters for subgroups based on DAS scores

Parameter DAS 1 (n = 7) DAS 2 (n = 38) DAS 3 (n = 19) p 1–2 p 1–3 p 2–3

SII 731.90 ±341.32 743.71 ±403.89 1,122.74 ±750.28 > 0.05 > 0.05 0.036

PIV 399.59 ±140.27 463.21 ±402.64 747.50 ±493.70 > 0.05 > 0.05 0.027

SIRI 1.49 ±0.64 1.49 ±1.27 2.16 ±1.16 > 0.05 > 0.05 0.007

PIV – pan-immune-inflammation value, SII – systemic immune-inflammation index, SIRI – systemic inflammation response index.

Fig. 1. The ROC curve of SII, PIV, and SIRI parame
ters for the RA disease period.

PIV – pan-immune-inflammation value, SII – systemic immune-inflammation 
index, SIRI – systemic inflammation response index.
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in RA patients. The study included 109 RA patients and 
31 healthy controls. The RA patients were divided into  
2 groups: those in remission (DAS28 < 2.6) and those 
with active disease (DAS28 > 2.6). It was found that SII 
values were significantly higher in RA patients compared 
to healthy controls and were associated with disease ac-
tivity. Consistent with our study, SII values were higher 
in patients with active RA than in those in remission [13]. 
The SII and PIV are not only linked to disease activity 
but also serve as tools for assessing treatment efficacy. 
A previous investigation revealed that CRP, ESR, and SII 
effectively tracked treatment responses in patients with 
RA, with SII demonstrating the most significant pre-
dictive capability when compared to CRP and ESR [27].  
In our study, which examined the relationship between 
SII, PIV, and SIRI across active RA, remission, and healthy 
controls, we found that as SII values increased, the risk 
of active RA was higher compared to healthy controls. 
Similar results were found by Liu et al. [12], although 
their study only examined SII values and did not eval-
uate other inflammatory parameters or disease activi-
ty. Within cancer research, Fucà et al. [28] showed that 
the PIV score was more effective than various other 
immuno-inflammatory markers, including the neutro-
phil-to-lymphocyte ratio, monocyte count, platelet count, 
and SII, in a logistic regression analysis involving patients 
with colorectal cancer. A meta-analysis also showed 
that PIV could serve as a prognostic marker in can-
cer patients [29]. Our review of the literature revealed 
just one study that assessed the connection between 
PIV and RA. Consistent with our results, this research 
also indicated that PIV was successful in differentiat-
ing active RA from remission and control groups [22]. 
Numerous studies have demonstrated that inflammato-
ry blood markers such as PIV, SII, and SIRI rise during 
periods of heightened disease activity in RA. The cor-
relation between PIV and SII was explored previously 
in patients with colorectal cancer, revealing that both 
markers were significantly higher than those in healthy 
individuals [30]. In a study on sarcoidosis, PIV and SII 
values were found to be similar between sarcoidosis 
patients and controls [31]. In patients with malignant 
melanoma receiving immunotherapy, PIV and SII were 
elevated compared to healthy individuals. Additionally, 
PIV demonstrated notable effectiveness in differentiat-
ing between metastatic cases and those classified as 
stage 1–2 malignant melanoma [25]. In another study 
on patients with idiopathic membranous nephropathy, 
PIV and SII were found to be successful in distinguish-
ing between low- and moderate-risk nephropathy [32]. 
Systemic inflammation response index, recognized as 
a new biomarker, relies on the proportions of neutro-
phils, monocytes, and lymphocytes. Prior research has 

shown that SIRI plays a significant role in the onset 
and progression of different types of cancerous tu-
mors [15, 16]. Recently, Erre et al. [17] suggested that 
SIRI may reflect the burden of chronic inflammation in 
rheumatic diseases rather than being specific to RA.  
To the best of our knowledge, no additional research 
exists regarding the clinical use of SIRI in RA. Only one 
study has assessed SIRI in this context. As previously 
noted, SIRI indicates the intricate interplay and possible 
synergy among neutrophils, monocytes, and lympho-
cytes, which may provide a more objective insight into 
the relationship between inflammatory and immune 
responses than NLR and PLR. That study revealed that 
SIRI was elevated in patients with RA and proposed its 
potential as a diagnostic biomarker [33]. Our study pro-
duced similar results.

Study strenght and limitations

Our research has several strengths. Firstly, it is the 
first investigation into the relationship among PIV, SII, 
and SIRI. We assessed active RA patients, those in re-
mission, and healthy controls, analyzing the sensitivity 
and specificity of the inflammation markers within each 
group while also comparing their effectiveness against 
one another. Nonetheless, our study has limitations 
as it was conducted at a single center with a relative-
ly small participant pool. The treatments administered 
to the patients were not taken into account, treatment 
responses were not measured, and there was no fol-
low-up period involved. Future studies with larger pop-
ulations that take into consideration medication usage 
are necessary.

Conclusions

This research is the first assessment of the diag-
nostic and predictive abilities of PIV, SII, and SIRI in RA. 
The findings revealed that PIV, SII, and SIRI are elevated 
in individuals with RA and could act as supplementary 
diagnostic markers. As measures of disease activity in 
RA, PIV, SII, and SIRI may assist in monitoring treatment 
effectiveness and enhancing the prognosis for patients.

Disclosures 

Conflict of interest: The authors declare no conflict of in-
terest. 
Funding: No external funding. 
Ethics approval: The study was approved by the Ethics 
Committee of the Clinical Research Ethics Committee at 
Samsun University, approval number: GOKAEK2024/12/2. 



445New inflammatory markers in rheumatoid arthritis

Reumatologia 2024; 62/6

Data availability: The  data that support the  findings 
of  this study are available on request from the  corre-
sponding author (R.A.).

References

1. Jang S, Kwon EJ, Lee JJ. Rheumatoid arthritis: pathogenic roles of 
diverse immune cells. Int J Mol Sci 2022; 23: 905, DOI: 10.3390/
ijms23020905.

2. Lin YJ, Anzaghe M, Schülke S. Update on the pathomechanism, 
diagnosis, and treatment options for rheumatoid arthritis. Cells 
2020; 9: 880, DOI: 10.3390/cells9040880.

3. Turnbull KS, Perry ME. Advanced therapies in rheumatoid arthri
tis. In: Translational Autoimmunity. Elsevier 2023; 181–205. 

4. Lauper K, Iudici M, Mongin D, et al. Effectiveness of TNFin
hibitors, abatacept, IL6inhibitors and JAKinhibitors in 31 846 
patients with rheumatoid arthritis in 19 registers from the ‘JAK
pot’ collaboration. Ann Rheum Dis 2022; 81: 1358–1366, DOI: 
10.1136/annrheumdis2022222586. 

5. Humby F, Durez P, Buch MH, et al. Rituximab versus tocili
zumab in antiTNF inadequate responder patients with rheu
matoid arthritis (R4RA): 16week outcomes of a  stratified, 
biopsydriven, multicentre, openlabel, phase 4 randomised 
controlled trial. Lancet 2021; 397: 305–317, DOI: 10.1016/
S01406736(20)323412.

6. Van Riel PL. The development of the disease activity score (DAS) 
and the disease activity score using 28 joint counts (DAS28). 
Clin Exp Rheumatol 2014; 32 (5 Suppl 85): 65–74. 

7. Poddubnyy D, Rudwaleit M, Haibel H, et al. Rates and predic
tors of radiographic sacroiliitis progression over 2 years in pa
tients with axial spondyloarthritis. Ann Rheum Dis 2011; 70: 
1369–1374, DOI: 10.1136/ard.2010.145995.

8. Wu J, Yan L, Chai K. Systemic immuneinflammation index is 
associated with disease activity in patients with ankylosing 
spondylitis. J Clin Lab Anal 2021; 35: e23964, DOI: 10.1002/
jcla.23964.

9. Ulutaş F, Çobankara V. Panimmuneinflammation value (PIIV) 
in lupus nephritis: PIIV as a predictor of reduced GFR. Med Sci 
Discovery 2023; 10: 234–238. 

10. Baba Y, Nakagawa S, Toihata T, et al. Panimmuneinflam
mation value and prognosis in patients with esophageal 
cancer. Ann Surg Open 2022; 3: e113, DOI: 10.1097/AS9. 
0000000000000113.

11. Yang XC, Liu H, Liu DC, et al. Prognostic value of panimmune 
inflammation value in colorectal cancer patients: a systematic 
review and metaanalysis. Front Oncol 2022; 12: 1036890, DOI: 
10.3389/fonc.2022.1036890.

12. Liu B, Wang J, Li Y Yan, et al. The association between system
ic immuneinflammation index and rheumatoid arthritis: evi
dence from NHANES 1999–2018. Arthritis Res Ther 2023; 25: 34, 
DOI: 10.1186/s13075023030186.

13. Satis S. New inflammatory marker associated with disease ac
tivity in rheumatoid arthritis: the systemic immuneinflamma
tion index. Curr Health Sci J 2021; 47: 553–557, DOI: 10.12865/
CHSJ.47.04.11.

14. Hu B, Yang XR, Xu Y, et al. Systemic immuneinflammation in
dex predicts prognosis of patients after curative resection for 

hepatocellular carcinoma. Clinical Cancer Res 2014; 20: 6212–

6222, DOI: 10.1158/10780432.CCR140442.

15. Chao B, Ju X, Zhang L, et al. A  novel prognostic marker sys

temic inflammation response index (SIRI) for operable cervi

cal cancer patients. Front Oncol 2020; 10: 766, DOI: 10.3389/

fonc.2020.00766. 

16. PachecoBarcia V, Solís RM, France T, et al. A systemic inflam

mation response index (SIRI) correlates with survival and pre

dicts oncological outcome for mFOLFIRINOX therapy in meta

static pancreatic cancer. Pancreatology 2020; 20: 254–264,  

DOI: 10.1016/j.pan.2019.12.010. 

17. Erre GL, Buscetta G, Mangoni AA, et al. Diagnostic accuracy of 

different blood cellsderived indexes in rheumatoid arthritis: 

a crosssectional study. Medicine (Baltimore) 2020; 99: e22557, 

DOI: 10.1097/MD.0000000000022557.

18. AlShemery MK. Risk of incident rheumatoid arthritis related to 

anemia and associated with CRP. MedicoLegal Update 2020; 

20: 41034, DOI: 10.37506/MLU.V20I4.1956.

19. Inoue E, Yamanaka H, Hara M, et al. Comparison of Disease 

Activity Score (DAS) 28erythrocyte sedimentation rate and 

DAS28Creactive protein threshold values. Ann Rheum Dis 

2007; 66: 407–409, DOI: 10.1136/ard.2006.054205.

20. Tutan D, Doğan AG. Panimmuneinflammation index as a bio

marker for rheumatoid arthritis progression and diagnosis.  

Cureus 2023; 15: 46609, DOI: 10.7759/cureus.46609.

21. Ulutaş F, Aydın M. Panimmuneinflammation value in FMF pa

tients. Med Sci Discovery 2023; 10: 364–367. 

22. Lee LE, Ahn SS, Pyo JY, et al. Panimmuneinflammation value at 

diagnosis independently predicts allcause mortality in patients 

with antineutrophil cytoplasmic antibodyassociated vasculitis. 

Clin Exp Rheumatol 2021; 39: S88–S93, DOI: 10.55563/clinex

prheumatol/m46d0v.

23. Uzun M, Yıldırım EÇ, Gökcek S, et al. Prognostic Role of Pan 

Immune Inflammation Value and Systemic Inflammation Re

sponse Index in Small Cell Lung Cancer. Acta Oncologica Turcica 

2023; 56: 220–228. 

24. Ermurat S, Tezcan D. Sistemik lupus eritematozus hastaların

da inflamasyon belirteci ve yüksek hastalık aktivite gösterge

si olarak yeni hematolojik indeksler. Uludağ Üniversitesi Tıp 

Fakültesi Dergisi 2022; 48: 189–196 [Article in Turkish]. 

25. Susok L, Said S, Reinert D, et al. The panimmuneinflammation 

value and systemic immuneinflammation index in advanced 

melanoma patients under immunotherapy. J Cancer Res Clin 

Oncol 2022; 148: 3103–3108, DOI: 10.1007/s0043202103878y.

26. Yoshikawa T, Furukawa T, Tamura M, et al. THU0106 systemic 

immuneinflammatıon index in rheumatoid arthritis patients: 

relation to disease activity. Ann Rhem Dis 2019; 78: 325, DOI: 

10.1136/annrheumdis2019eular.4481.

27. Bai J, Tian Y, Wang F, et al. Role of systemic immuneinflamma

tion index (SII) in assessing clinical efficacy of TNFα inhibitors 

for rheumatoid arthritis. Am J Transl Res 2023; 15: 6524–6533. 

28. Fucà G, Guarini V, Antoniotti C, et al. The PanImmuneInflam

mation Value is a new prognostic biomarker in metastatic col

orectal cancer: results from a pooledanalysis of the Valentino 

and TRIBE firstline trials. Br J Cancer 2020; 123: 403–409, DOI: 

10.1038/s4141602008947. 



446 İpek Okutan, Recai Aci, Âdem Keskin, et al.

Reumatologia 2024; 62/6

29. Guven DC, Sahin TK, Erul E, et al. The association between 
the panimmuneinflammation value and cancer prognosis: 
a systematic review and metaanalysis. Cancers (Basel) 2022; 
14: 2675, DOI: 10.3390/cancers14112675.

30. Kayhan S, İsak ÖA. The significance of panimmune inflam
mation value and systemic immune inflammation Index in 
colorectal cancer screening. Turkish Journal of Clinics and Lab
oratory 2021; 12: 273–727. 

31. Ertürk A, Balcı A. Panimmuneinflammation value and sys
temic immuneinflammation index: Are they useful markers 
in sarcoidosis? SII and PIV in sarcoidosis. J Surg Med 2023; 7: 
391–397. DOI: https://doi.org/10.28982/josam.7823.

32. Kazan DE, Kazan S. Systemic immune inflammation index and 
panimmune inflammation value as prognostic markers in pa
tients with idiopathic low and moderate risk membranous ne
phropathy. Eur Rev Med Pharmacol Sci 2023; 27: 642–648, DOI: 
10.26355/eurrev_202301_31065.

33. Xu Y, He H, Zang Y, et al. Systemic inflammation response index 
(SIRI) as a novel biomarker in patients with rheumatoid arthri
tis: a multicenter retrospective study. Clin Rheumatol 2022; 41: 
1989–2000, DOI: 10.1007/s10067022061221.


	_Hlk178005352
	_GoBack

