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[ Abstract] Objective To observe the diagnostic value of four serum inflammatory biomarkers, including
interleukin 6 (IL-6), interleukin 12P70 (IL-12P70), serum amyloid A (SAA), and procalcitonin (PCT), in rheumatoid
arthritis (RA) and to analyze their relationship with the disease activity. Methods The study included 60 RA patients
admitted to the Department of Rheumatology at Anhui Provincial Hospital of Traditional Chinese Medicine between
December 2022 and December 2023. Thirty healthy individuals from the hospital’s physical examination center served as
the control group. Serum levels of IL-6 and IL-12P70 were detected using flow cytometry. SAA levels were determined by
immunoturbidimetry, and PCT levels were assessed by chemiluminescence. Erythrocyte sedimentation rate (ESR), C-

reactive protein (CRP), rheumatoid factor (RF), and anticyclic citrullinated peptide (ACCP) were detected using an
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automated biochemical analyzer. The 28-joint disease activity scores (DAS28-ESR) based on ESR were observed.
Statistical analysis included ¢-tests, rank-sum tests, and Kruskal-Wallis H tests to compare the expression differences of
the biomarkers among different groups. The diagnostic value of these biomarkers for RA was analyzed by ROC curve
analysis. Spearman correlation analysis was performed to assess the relationships between the four inflammatory
biomarkers and CRP, ESR, RF, ACCP, and DAS28-ESR. Results 1) The expression levels of SAA, IL-6, and IL-12P70 in
the RA group were significantly higher than those in the control group (P<0.01). 2) ROC curve analysis showed that the
area under the curve (AUC) for PCT was 0.611 (95% confidence interval [CI]: 0.488-0.735, P>0.05), for SAA, it was 0.819
(95% CI: 0.733-0.906, P<0.01), for IL-6, it was 0.875 (95% CI: 0.803-0.946, P<0.01), and for IL-12P70, it was 0.832 (95%
CI: 0.746-0.917, P<0.01). The combined index of IL-6, IL-12P70, SAA, and PCT had an AUC of 0.973 (95% CI: 0.942-
1.000, P<0.01). This indicates that the four inflammatory biomarkers can assist in the diagnosis of rheumatoid arthritis. 3)
The expression levels of PCT and SAA varied significantly among the high, moderate, and low activity RA groups
(P<0.01). 4) In RA patients, CRP was positively correlated with SAA (r=0.75, P<0.01), and IL-6 (r=0.52, P<0.01). ESR was
positively correlated with SAA (r=0.36, P<0.01). DAS28-ESR was positively correlated with PCT (r=0.34, P=0.01), SAA
(r=0.51, P<0.01) and IL-6 (r=0.33, P=0.01). Conclusion The four inflammatory biomarkers (PCT, SAA, IL-6, and IL-

12P70) are closely related to rheumatoid arthritis disease activity and can serve as serum indicators to assist in the
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diagnosis and assessment of RA.
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Table1 Comparison of baseline levels between sexes in RA group (median [P,;, P,;])

Index Male (n=15) Female (n=45) z P

Course of disease/year 4.00 (3.00, 5.00) 3.00 (2.00, 4.00) -191 0.06
CRP/(mg/L) 17.91 (2.05, 34.30) 14.64 (2.95,26.11) -0.27 0.79
ESR/(mm/1 h) 18.00 (7.00, 62.00) 16.00 (5.00, 30.00) ~0.90 0.37
ACCP/(mg/L) 72.20 (12.00, 695.00) 51.90 (9.51, 137.50) -1.20 0.23
DAS28-ESR 4.51 (2.96, 6.48) 4.45 (2.75,7.56) -0.31 0.76
RF/(KIU/L) 80.90 (23.80, 244.00) 83.00 (34.15, 205.45) ~0.52 0.60
PCT/(ng/mL) 0.05 (0.03, 0.07) 0.05 (0.04, 0.07) -0.18 0.86
SAA/(mg/L) 31.50 (2.38, 176.84) 32.40 (5.89, 80.39) -0.30 0.77
IL-6/(pg/mL) 12.56 (6.60, 52.41) 17.15 (3.58, 24.14) ~0.67 0.50
IL-12P70/(pg/mL) 1.42 (0.50, 1.46) 1.40 (0.50, 1.53) -0.10 0.92
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Table2 Comparison of four inflammation biomarkers between RA and

control groups ( x+s )

Index RA group (n=60) Control group (n=30) ¢ P

PCT/(ng/mL) 0.06+0.06 0.04+0.02 1.53  0.06
SAA/(mg/L) 72.49+88.69 6.18+7.19 5.75 <0.01
IL-6/(pg/mL) 24.19+35.43 2.14+1.35 4.81 <0.01
IL-12P70/(pg/mL) 1.25+0.81 0.50+0.26 6.53 <0.01
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0.803 ~ 0.946, P< 0.01); IL-12P70f AUC 40.832(95%CI:
0.746 ~ 0.917, P< 0.01); IL-6+IL-12P70+SAA+PCTH A 1R
FRAIJAUCH0.973(95%CI: 0.942 ~ 1.000, P< 0.01) . i
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Table 3 Relevant parameters of diagnostic efficacy of four inflammatory markers for RA

Index Cut-off point Sensitivity/% Specificity/% AUC 95% CI P

PCT 0.037 ng/mL 53.33 73.33 0.611 0.488-0.735 0.086
SAA 4.955 mg/L 76.67 83.33 0.819 0.733-0.906 <0.01
IL-6 3.855 pg/mL 93.55 75.00 0.875 0.803-0.946 <0.01
IL-12P70 1.150 pg/mL 96.67 61.67 0.832 0.746-0.917 <0.01
IL-6+IL-12P70+SAA+PCT 0.467 93.33 95.00 0.973 0.942-1.000 <0.01

AUC: area under the curve; CI: confidence interval.
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Fig1 ROC curve analysis of four inflammatory biomarkers for

diagnosing RA
SAATERS, . M3 AR IBKFEAF (P<0.01), IL-6,
IL-12P707E 32 T I RA 2 R G I X, W3k4.
%4 FRAEFEDEARENTKEER

Table 4 Differences in levels of four inflammation biomarkers among

different disease activity groups

High-group Middle-group Low-group

Index (n=20) (n=20) (n=20) H P
PCT/(ng/mL) 0.08+0.09 0.06+£0.04 0.04+£0.17 8.49 0.01
SAA/(mg/L) 176.10+81.28 36.55+18.14 4.81+2.80 52.46 <0.01

IL-6/(pg/mL) 28.11+29.79 31.87+50.75 12.58+14.69 6.11 0.04

IL-12P70/(pg/mL) 1.31+0.84 1.31£1.00 1.13£0.54  0.03 0.98

2.5 RIEMBS RBRAGKSR &3 EIEFRHE X ES 4T
W5, R RALL M ARAE DU 5 RATE S P48 A
CRP. ESR. RF, ACCP, DAS28-ESRZFE bR 740 43
F5 RIETIDUS RBRAGRE S EISFRRE S

Table 5 Correlation analysis between four inflammatory biomarkers

and indicators reflecting RA disease activity

CRP ESR RF ACCP  DAS28-ESR

Index

[ P [ P T P T P T P

PCT 0.32 <0.05 0.17 0.19 0.04 0.79 -0.11 0.40 0.34 0.01
SAA 0.75 <0.01 0.36 <0.01 -0.05 0.72 -0.09 0.52 0.51 <0.01
IL-6 0.52 <0.01 0.29 <0.05 0.01 0.45 0.17 0.19 0.33 0.01

IL-12P70 -0.07 0.61 -0.04 0.78 -0.01 0.45 0.07 0.62 -0.05 0.69

M s, RAYAH CRPESAA(r,=0.75, P<0.01) FIIL-
6(r,=0.52, P<0.01) 2 EAH, ESRSSAA(r,=0.36,
P<0.01), DAS28-ESR5PCT(r,=0.34, P=0.01) .
SAA(r,=0.51, P<0.01) fIIL-6(r,= 0.33, P=0.01) 2 IEAHE.
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