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Study on Ultrasonic Characteristics of Gouty Arthritis in Acute Stage and

Remission Stage and its Correlation with Serum IL-22 and IL-37 Levels*
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ABSTRACT Objective: To investigate the ultrasonic characteristics of gouty arthritis (GA) in acute stage and remission stage and its
correlation with the levels of serum interleukin (IL)-22 and IL-37. Methods: From July 2019 to March 2021, 64 patients diagnosed with
GA in our hospital were selected as the gout group, and 32 healthy volunteers in our hospital during the same period as the normal
control group. After ultrasonic examination and serum sample test, the ultrasonic characteristics of GA patients were observed and the
levels of serum IL-22 and IL-37 were compared. Spearman test was used to analyze the correlation between the levels of serum IL-22 and
IL-37 and the ultrasonic characteristics of GA patients.To compare the diagnostic value of ultrasonographic features combined with levels
of IL-22 and IL-37 single or combined in acute and remission stages of gout arthritis. Results: The level of IL-22 in acute stage of gout
group was significantly higher than that in remission stage and normal control group (P<0.05). The level of IL-37 in gout group in acute
phase and remission phase was significantly higher than that in normal control group, and the level of IL-37 in remission phase was
higher than that in acute phase (P<0.05). 29 of the 64 GA patients had tophi. 60 patients had joint effusion in the acute phase, and 22
patients had joint effusion absorbed to normal levels in the remission phase. Synovial hyperplasia occurred in 52 patients in the acute
phase and resolved in 14 patients in remission. There were 29 cases with dual-track syndrome, and only 1 case disappeared in remission.
Bone erosion occurred in 14 cases, and no significant improvement was observed during remission. The thickness of effusion and
synovium in remission phase were significantly less than that in acute phases (P<0.05). There was a significant positive correlation
between IL-22 level and the degree of joint effusion in both acute and remission phase (P<0.05). The sensitivity and specificity of
ultrasonography combined with serum levels of IL-22 and IL-37 were the highest in both acute and remission phase. Conclusion: The
level of IL-22 was positively correlated with the joint effusion under ultrasound in both acute and remission phases. Serum levels of IL-22
and IL-37 combined with ultrasonography can improve the diagnostic performance of GA in acute and remission phases.
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Table 1 Comparison of serum IL-22 and IL-37 levels of subjects( xs )
Groups IL-22 (pg/mL) IL-37(pg/mL)

Gout group(n=64)

Acute stage 184.63+£59.36® 336.27+£96.37*
Remission stage 20.41+29.12 721.52+204.18¢
Normal control group(n=32) 17.24+4.38 78.36+26.51
F 4.104 7.268
P 0.023 0.001

Notes: Compared with the normal control group, P < 0.05; Compared with remission stage, "P < 0.05.
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Fig. 1 Typical ultrasonic characteristics of GA patients
Notes: a: the arrow refers to gout stone; b: synovial hyperplasia with effusion in joint cavity; c: it is a typical double track sign (linear strong echo on both
sides of articular cartilage, similar to the strong echo of subchondral bone cortex); d: it is bone erosion (the bone cortex inside or outside the joint is not

smooth and the continuity is interrupted)
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Table 2 Comparison of effusion thickness and synovium thickness in acute stage and remission stage (x+s , mm)

Course of disease Synovium thickness Effusion thickness
Acute stage 4.29+0.94 26.48+3.12
Remission stage 2.04+0.06 16.36+1.49
t 19.110 23.416
P 0.000 0.000
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Table 3 Correlation analysis between serum IL-22, IL-37 levels and ultrasonic characteristics in acute stage

Indexes Synovial thickening Joint effusion Gout stone Double track sign Bone erosion
1L-22 T, 0.118 0.417 0.082 0.232 0.091
P 0.496 0.012 0.512 0.412 0.927
IL-37 T, 0.216 0.138 -0.037 0.327 0.286
P 0.238 0.917 0.793 0.357 0.428

& 4 ZEEMTE IL-22,1L-37 K E 5B A SRR X ES T

Table 4 Correlation analysis between serum IL-22, IL-37 levels and ultrasonic features in remission stage

Indexes Synovial thickening Joint effusion Gout stone Double track sign Bone erosion
IL-22 I, -0.116 0.349 0.157 0.053 0.045
P 0.428 0.026 0.413 0.920 0.625
IL-37 I, 0.168 0.357 -0.129 0.015 0.046
P 0.416 0.069 0.477 0.623 0.815

2.4 @BFEHFME.IL-22 F1 IL-37 K FB—SBRE R AX GA 2%
B ZHBAMSHNELR
PR PR A0 GA 2PN % SR A 3192 W (9 SR B

Rt iom, AR A IS I IL-22 \IL-37 JKF RIS TE R
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Table 5 Comparison of diagnostic value of ultrasound features, IL-22 and IL-37 levels in acute

and remission stages of GA by single or combined application (% )

Course of disease Inspection method Sensibility Specificity Positive predictive rate  Negative predictive rate

Acute stage Ultrasonic characteristics 84.56 88.53 91.22 78.26
IL-22 82.48 81.76 86.17 77.18
IL-37 80.57 80.95 84.69 73.59

Ultrasonic
92.27 89.97 92.48 79.28

characteristics+IL-22+IL-37

Remission stage Ultrasonic characteristics 82.43 84.19 90.48 77.28
IL-22 81.02 80.86 82.88 70.04
IL-37 81.47 83.47 83.76 72.09

Ultrasonic
92.18 89.16 91.79 78.57

characteristics+1L-22+IL-37
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