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ABSTRACT
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Objective: The aim of this study was to analyze factors associated with cervical spine
instability (CSI) in patients with rheumatoid arthritis (RA) through a systematic review
and meta-analysis.

Methods: Relevant articles on cervical spine instability in patients with rheumatoid
arthritis were collected by searching Embase, PubMed/MEDLINE, Scopus, Web of
Science, and Magiran databases up to December 2024. Meta-analysis was conducted
using RevMan 5.3 software.

Findings: The cumulative prevalence of CSI in RA patients was 39.08%. The onset of
RA symptoms occurred at younger ages in patients with CSI compared to those without
CSI. Associated risk factors included a history of joint surgery [OR=1.97, 95% CI: (1.50,
2.59), P<0.00001]; disease duration [MD=4.48, 95% CI: (2.17, 6.80), P=0.0001];
peripheral joint destruction [OR=2.37, 95% CI: (1.96, 2.86), P<0.00001]; erythrocyte
sedimentation rate (ESR) [MD=6.34, 95% CI: (3.75, 8.93), P<0.00001]; C-reactive
protein (CRP) levels [MD=0.67, 95% CI: (0.25, 1.09), P=0.002]; positive serologic CRP
tests [OR=1.79, 95% CI: (1.31, 2.43), P=0.0002]; and treatment with methotrexate
[OR=1.30, 95% CI: (1.01, 1.68), P=0.04], corticosteroids [OR=2.26, 95% CI: (1.78,
2.88), P<0.00001], and biologic agents [OR=2.34, 95% CI: (1.58, 3.47), P<0.0001].
Conclusion: The overall prevalence of cervical spine instability in RA patients was
39.08%. Younger age at RA onset, disease duration, history of joint surgery, peripheral
joint destruction, ESR, CRP, and treatments with methotrexate, corticosteroids, and
biologics were significantly associated with cervical spine instability. These findings
provide practical data for the early diagnosis of cervical spine instability in RA patients.

Keywords: Rheumatoid Arthritis; Cervical Spine Instability; Atlantoaxial Subluxation;
Rheumatoid Factor; Anti-Citrullinated Cyclic Peptide Antibodies; Range of Motion;
Corticosteroids.
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VWELAD "rheumatoid arthritis"[ Title/Abstract] OR "arthritis, rheumatoid"[MeSH Terms] aSgilogy Cu il
5. YA "cervical spine instability"[Title/Abstract] OR "atlantoaxial subluxation"[Title/Abstract] OR RYCORPRRUNER |
"vertical subluxation"[Title/Abstract] OR "subaxial subluxation"[Title/Abstract] OR "basilar e i ”
invagination"[Title/Abstract] OR "joint dislocations"[MeSH Terms] oS wl i
YVaAD- Y "related factor"[Title/Abstract] OR "predisposing factor"[Title/Abstract] OR "risk L o Jolss Y
factor"[Title/Abstract] OR "risk factors"[MeSH Terms] OR "biomarker"[Title/Abstract] OR ’
"biomarkers”[MeSH Terms] OR "biomarkers"[MeSH Terms]
£ #1 AND #2 AND #3 EPC SRPTE FIIWEN
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Identification of studies via databases and registers
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Databases (n = 5)
Embase
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Web of Science
Magiran

v

Records removed before
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(n=21)
Records marked as ineligible
by automation tools (n = 0)
Records removed for other
reasons (n = 0)

A 4
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A4

Records excluded
(n =839)

Reports sought for retrieval
(n=29)

\4

v

Reports not retrieved
(n=2)

Reports assessed for eligibility
(n=27)

\4

[

Studies included in review
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Reports of included studies
(n=14)

Reports excluded:
Lacking inclusion criteria
(n=13)
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A

RA-CSI RA-nCSI Mean difference Mean difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
Geraldo-Flores et al. 43.11 101 9 4887 9.5 23 2.9% -5.76 [-13.42 , 1.90] —_—
Kaito et al. 47.3 13.2 48 52 124 103 8.6% -4.70 [-9.14 ,-0.26] —
Kotecki et al. 60.33 11.96 179 5893 1238 61 13.3% 1.40[-2.17,4.97] ——
Uchino et al. 67.67 8.27 106 68.33 9.82 79 23.7% -0.66[-3.34,2.02) —f=
Younes et al. 5517 14.82 18 55.36 9.41 22 27% -0.19[-8.09,7.71] —_—l
Yurube et al. (a) 61.4 9.3 58 60.6 10.8 170 20.3% 0.80[-2.09, 3.69] —-—
Yurube et al. (b) 62.9 9.7 18 62.2 10 122 7.3% 0.70[-4.12,5.52) —_
Zhang et al. 52.03 13.76 130 5333 13.94 309 21.2% -1.30[-4.13,1.53] —-
Total 566 889 100.0% -0.61[-1.91,0.69] ‘
Test for overall effect: Z = 0.92 (P = 0.36) 20 10 0 10 20
Test for subgroup differences: Not applicable Favors RA-CSI Favors RA-nCSI

Heterogeneity: Chi* =7.66, df =7 (P = 0.36); 1* = 9%

B

RA-CsI RA-nCSI Mean difference Mean difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Kotecki et al. 41.8 13.6 179 45.3 16.3 61 49.0% -3.50 [-8.05 , 1.05]
Uchino et al. 48.67 15.03 106 59  13.59 79 51.0% -10.33 [-14.47 , -6.19] E 3
Total 285 140 100.0% -6.98 [-13.67 , -0.29]
Test for overall effect: Z = 2.05 (P = 0.04) 80 35 0 25 80
Test for subgroup differences: Not applicable Favors RA-CSI Favors RA-nCS!

Heterogeneity: Tau? = 18.40; Chiz =4.73, df =1 (P =0.03); 7= 79%

C RA-CSI RA-nCSI Mean difference Mean difference

Study or Subgroup Mean sD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI

Ahn et al. 48.8 13.8 193 53.1 12.3 377 48.8% -4.30[-6.61,-1.99] -

Baek et al. 53.67 1564 306 54 1262 808 51.2% -0.33[-2.29,1.63]

Total 499 1185 100.0% -2.27 [-6.16, 1.62]

Test for overall effect: Z = 1.14 (P = 0.25) 20 -10 0 10 20
Test for subgroup differences: Not applicable Favors RA-CSI Favors RA-nCS!

Heterogeneity: Tau? = 6.69; Chi* = 6.61, df =1 (P = 0.01); I = 85%

D RA-CSI RA-nCSI Odds ratio Odds ratio

Study or Subgroup Events Total Events Total Weight IV, Random, 95% CI IV, Random, 95% CI

Ahn et al. 79 139 94 377 36.5% 3.96 [2.63 , 5.97] -

Baek et al. 87 306 182 808 37.6% 1.37[1.01, 1.84]

Zikou et al. 16 146 5 19 259% 0.34[0.11, 1.08]

Total 591 1204 100.0% 1.41[0.51, 3.88]

Total events: 182 281

Test for overall effect: Z = 0.67 (P = 0.51) 001 01 1 10 100
Test for subgroup differences: Not applicable Favors RA-CSI Favors RA-nCS!

Heterogeneity: Tau? = 0.69; Chi? = 25.58, df = 2 (P < 0.00001); 12 = 92%

35,3 (D) Jlos ¥0 51 505 w Slolyd 5 (C) (6 ko Lanseits Gl 10 s (B (55los 35 o 30 (o (A o 5JLTLLs (FOrest plot) i sla loges ¥ S5l
(RA-NCSI) 5,5 @l i ygiw g lasbl a5 S e g (RA-CSI) Mo adgileg, o 3,1 ol 05,5
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VOA

A

Study or Subgroup

RA-CSI
Events Total

RA-nCSI Odds ratio
Events Total Weight IV, Fixed, 95% CI

Odds ratio
IV, Fixed, 95% CI

Ahn et al. 172 193 308 377 14.3% 1.83[1.09,3.10] =
Baek et al. 239 306 674 808 36.4% 0.71[0.51,0.98] -
Geraldo-Flores et al. 6 9 21 23 1.0% 0.19[0.03, 1.42] -
Kaito et al. 39 48 79 103 5.3% 1.32[0.56, 3.10] —f—
Kotecki et al. 154 179 53 61 5.4% 0.93[0.40,2.19] —
Takahashi et al. 748 93 105 127  7.8% 1.01[0.50, 2.05] ——
Uchino et al. 100 106 73 79 29% 1.37[0.42,4.42] —r—
Younes et al. 13 18 18 22 1.8% 0.58[0.13, 2.58] —_—
Yurube et al. (a) 47 58 136 170  6.9% 1.07[0.50, 2.28] ——
Yurube et al. (b) 12 18 95 122 3.4% 0.57[0.20, 1.66] —t
Zhang et al. 107 130 248 309 13.9% 1.14[0.67,1.94] e
Zikou et al. 125 146 18 19 0.9% 0.33[0.04,2.61] _
Total 1304 2220 100.0% 0.95[0.78, 1.16] {}
Total events: 1091 1828

Test for overall effect: Z = 0.49 (P = 0.62) 0601 o1 o 100

Test for subgroup differences: Not applicable
Heterogeneity: Chi? =

B

Favors RA-CSI
15.44,df =11 (P =0.16); I? = 29%

Favors RA-nCSI

RA-CSI RA-nCSI Odds ratio Odds ratio
Study or Subgroup Events Total Events Total Weight IV, Fixed, 95% Cl IV, Fixed, 95% CI
Ahn et al. 70 193 106 377 55.1% 1.45[1.01,2.11] '-l
Geraldo-Flores et al. 1 9 0 23 0.7% 8.29 [0.31, 223.83] I T 4
Uchino et al. 43 106 18 79 17.6% 2.31[1.20, 4.45] —.—
Yurube et al. (a) 36 58 60 170 19.8% 3.00[1.62, 5.56] ——
Yurube et al. (b) 12 18 42 122 6.8% 3.81[1.33, 10.87] ——
Total 384 771 100.0% 1.97 [1.50, 2.59] ‘
Total events: 162 226
Test for overall effect: Z = 4.84 (P < 0.00001) 061 0f1 150 160

Test for subgroup differences: Not applicable

Favors RA-CSI

Heterogeneity: Chi? = 6.85, df =4 (P = 0.14); 1> =42%

C

Favors RA-nCSI

Geraldo-Flores et al.
Kotecki et al.
Nazarnia et al.
Uchino et al.
Younes et al.
Yurube et al. (a)
Yurube et al. (b)
Zhang et al.

Total

RA-CSI RA-nCSI Mean difference Mean difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
12.44 6.8 9 8.21 5.07 23 10.2%  4.23[-0.67,9.13] [
17 13.45 179 9.6 8.96 61 144% 7.40[4.41,10.39] “
1253  10.42 17 1017 9.68 83 9.4%  2.36[-3.01,7.73] o
16.33  13.53 106 7 8.31 79 14.0% 9.33[6.17, 12.49] B
13.33 8.74 18 10.5 7.09 22 10.0% 2.83[-2.18,7.84] -
14 9.5 58 12.9 " 170 14.5% 1.10 [-1.85, 4.05] 3
13 8.1 18 12.5 11.6 122 11.5% 0.50 [-3.77 ,4.77] +
11 1274 130 5 6.7 309 15.9% 6.00 [3.69, 8.31] .
535 869 100.0% 4.48 [2.17 , 6.80] '
3.80 (P =0.0001) 100 50 0 50 100

Test for overall effect: Z =
Test for subgroup differences: Not applicable

Favors RA-CSI

Heterogeneity: Tau? = 7.36; Chi? = 23.11, df =7 (P = 0.002); I = 70%

Favors RA-nCSI
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A RA-CSI

RA-nCSI

Study or Subgroup Mean SD Total Mean sSD Total Weight

Mean difference
IV, Fixed, 95% CI

Mean difference
IV, Fixed, 95% CI

Baek et al. 393 082 306 39 074 808 80.8%  0.03[-0.08,0.14]

Geraldo-Flores 4.1 238 9 3.76 1.53 23 0.3% 0.35[-1.33, 2.03)

Kaito et al. 3.9 16 48 3.7 11 103 3.6% 0.20 [-0.30, 0.70)

Nazarnia 1 64.7 17 54 65.1 83  0.0% -43.00 [-76.79 , -9.21]

Uchino et al. 24 083 106 227 113 79 10.3%  0.13(-0.17,0.43]

Zhang et al. 4.83 2.01 130 4.44 214 309 5.1% 0.39[-0.03, 0.81]

Total 616 1405 100.0%  0.07 [-0.03,0.16]

Test for overall effect: Z = 1.35 (P =0.18) -100 50 50 100
Test for subgroup differences: Not applicable Favors RA-CSI Favors RA-nCSI
Heterogeneity: Chi* = 9.54, df = 5 (P = 0.09); I* = 48%

B RA-CSI RA-nCSI Odds ratio Odds ratio

Study or Subgroup Events Total Events Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
Takahashi et al. 56 90 78 120 69.1% 0.89[0.50, 1.56) i-

Younes et al. 14 18 19 22 82% 0.55[0.11,2.87] —_—

Zikou et al. 91 146 12 19  22.7% 0.97 [0.36, 2.60] ——

Total 254 161 100.0% 0.87 [0.54, 1.39] K3

Total events: 161 109

Test for overall effect: Z = 0.58 (P = 0.56) 001 0.1 10 100
Test for subgroup differences: Not applicable Favors RA-CSI Favors RA-nCSI
Heterogeneity: Chi? = 0.34, df =2 (P = 0.84); I? = 0%

C RA-CSI RA-nCSI Odds ratio Odds ratio

Study or Subgroup Events Total Events Total Weight IV, Fixed, 95% Cl IV, Fixed, 95% ClI

Ahn et al. 132 193 193 377 27.4% 2.06[1.43,2.97] -

Baek et al. 114 306 163 808 43.7% 2.35[1.76,3.14] =

Nazarnia 2 17 14 83 1.5% 0.66[0.13, 3.20] —_—

Pisitkun et al. 75 92 28 42  5.3% 2.21[0.96,5.06] [——

Younes et al. 14 18 11 22 1.9% 3.50 [0.87 , 14.06] d———

Zhang et al. 74 130 92 309 20.2% 3.12[2.04,4.76] -

Total 756 1641 100.0% 2.37 [1.96, 2.86] 0

Total events: 411 501

Test for overall effect: Z = 8.85 (P < 0.00001) 001 01 100

Test for subgroup differences: Not applicable
Heterogeneity: Chi? = 5.01, df =5 (P =0.41); I?=0%

Favors RA-CSI

10
Favors RA-nCSI
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RA-CSI RA-nCSI Mean difference Mean difference
Study or Subgroup Mean sD Total Mean SD Total Weight 1V, Fixed, 95% CI IV, Fixed, 95% CI
Ahn et al. 56.6 328 193 46.8 29 377 224% 9.80[4.32, 15.28] —-—
Baek et al. 51.33 31.28 306 44 31,93 808 39.1% 7.33[3.19, 11.47] -
Geraldo-Flores 3133 24.01 9 2995 10.88 23 2.5% 1.38 [-14.92, 17.68) _—
Kotecki et al. 37.33 2915 179 3003 26.95 61  10.5% 7.30[-0.70, 15.30] f—
Nazarnia 36.94 2485 17 4141  30.83 83 3.7% -4.47 [-18.02 , 9.08] ——
Pisitkun et al. 69.6 36.8 92 60.2 347 42 4.0% 9.40([-3.51,22.31) -—
Younes et al. 52.89 38.46 18 37.82 26.89 22 1.5% 15.07 [-5.95 , 36.09] -
Zhang et al. 3467 3149 130 3443 30.76 309 16.3% 0.24 [-6.17 , 6.65] ——
Total 944 1725 100.0%  6.34[3.75,8.93] ¢
Test for overall effect: Z = 4.80 (P < 0.00001) .50 25 0 25 50
Test for subgroup differences: Not applicable Favors RA-CS! Favors RA-nCSI!

Heterogeneity: Chi* = 8.97, df =7 (P = 0.25); I* = 22%

B

RA-CSI RA-nCSI Mean difference Mean difference
Study or Subgroup Mean sD Total Mean SD Total Weight IV, Random, 95% ClI IV, Random, 95% CI
Ahn etal, 2.8 3.2 193 2.2 3.8 377 17.4% 0.60 [0.01, 1.19]
Baek et al. 15 2.09 306 0.97 1.56 808 24.3% 0.53 (0.27 ,0.79]
Geraldo-Flores et al. 1.96 4.08 9 1 1.56 23 21% 096[-1.78,3.70]
Kotecki et al. 19.33  18.68 179 1253 10.25 61 1.2%  6.80[3.04, 10.56] -
Nazarnia et al. 13 76.5 17 41 49.4 83  0.0% -28.00 [-65.89 , 9.89] —_—
Uchino et al. 0.6 0.9 106 0.37 0.53 79 251% 0.23(0.02, 0.44]
Younes et al, 23.8 216 18 12.05 8.39 22 0.2% 11.75[1.17,22.33] —
Yurube et al. (a) 2.5 1.9 58 15 1.8 170 18.1% 1.00 [0.44 , 1.56]
Yurube et al. (b) 2:1 1.9 18 14 16 122 11.6%  0.70[-0.22, 1.62]
Total 904 1745 100.0%  0.67 [0.25, 1.09]
Test for overall effect: Z = 3.14 (P = 0.002) -100 -50 50 100
Test for group diffe Not i Favors RA-CS! Favors RA-nCSI

Heterogeneity: Tau? = 0.17; Chi? = 26.55, df = 8 (P = 0.0008); I = 70%

£

RA-CSI RA-nCSI Mean difference Mean difference
Study or Subgroup Mean sD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
Ahn et al. 260.7 4558 193 2108 3716 377 3.3% 49.90 [-24.55 , 124.35)
Baek et al. 80.53 105.32 306 8467 10545 808 955% -4.14[-18.00,9.72)
Geraldo-Flores 148.44 184.86 9 946  70.69 23 1.2% 53.84 [-70.34 , 178.02]
Total 508 1208 100.0% -1.66 [-15.21, 11.88]
Test for overall effect: Z = 0.24 (P = 0.81) -100 50 0 50 100
Test for subgroup differences: Not applicable Favors RA-CS! Favors RA-nCS!

Heterogeneity: Chi? = 2.73, df = 2 (P = 0.26); I = 27%

Sie adgilegy o il hlews 09,5 95 ;3 (C) 153 (RF) adgiley, 5551 o5 5 (B) (55 ,0 CRP i35 «(A) ESR LTk (forest plot) K> slaloges & S5
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A

RA-CSI RA-nCSI Odds ratio Odds ratio

Study or Subgroup Events Total Events Total Weight IV, Random, 95% CI IV, Random, 95% ClI
Baek et al. 277 306 685 808 32.3% 1.72[1.12, 2.63] -
Kotecki et al. 54 179 24 61 26.8% 0.67[0.36 , 1.22] —-
Younes et al. 13 18 10 22 11.6% 3.12[0.83, 11.79] T
Zhang et al. 108 130 226 309 29.3% 1.80[1.07 , 3.04] |--—
Total 633 1200 100.0% 1.45[0.85, 2.48]
Total events: 452 945

1 1 10

Test for overall effect: Z = 1.35 (P =0.18)

Test for subgroup differences: Not applicable

Heterogeneity: Tau? = 0.18; Chi? = 8.89, df = 3 (P = 0.03); I = 66%

B

001 o0
Favors RA-CSI

100
Favors RA-nCSI

RA-CSI RA-nCSI Odds ratio Odds ratio
Study or Subgroup Events Total Events Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
Ahn et al. 108 193 165 377 77.7% 1.63[1.15,2.32] =
Yurube et al. (a) 14 58 20 170 16.4% 2.39[1.11,5.11] —a—
Yurube et al. (b) 4 18 12 122 6.0% 2.62[0.74,9.24] T
Total 269 669 100.0% 1.79[1.31, 2.43] ’
Total events: 126 197
Test for overall effect: Z = 3.69 (P = 0.0002) 0.01 0.1 10 100

Test for subgroup differences: Not applicable

Heterogeneity: Chiz = 1.16, df =2 (P =0.56); 1> = 0%

C

Favors RA-CSI

Favors RA-nCS/

RA-CSI RA-nCSI Odds ratio Odds ratio
Study or Subgroup Events Total Events Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
Ahn et al. 154 193 277 377 19.1% 1.43[0.94,2.17] -
Baek et al. 253 306 681 808 27.2% 0.89[0.63,1.27] -
Kaito et al. 38 48 92 103 3.8% 0.45[0.18,1.16] —_—
Kotecki et al. 39 179 12 61 6.4% 1.14[0.55,2.35) ——
Nazarnia et al. " 17 54 83 2.8% 0.98[0.33, 2.94] —_—
Pisitkun et al. 57 92 21 42 6.2% 1.63[0.78,3.40] ———
Uchino et al. 66 106 49 79 9.3% 1.01[0.55, 1.84] —
Younes et al. 15 18 17 22 1.3% 1.47[0.30,7.22] —_—
Yurube et al. (a) 50 58 131 170 4.9% 1.86[0.81,4.26] T
Yurube et al. (b) 17 18 97 122 0.8% 4.38 [0.56 , 34.52] —_—
Zhang et al. 101 130 226 309 14.4% 1.28[0.79,2.07] o
Zikou et al. 95 146 10 19 3.6% 1.68[0.64,4.39] —t——
Total 1311 2195 100.0% 1.16 [0.96, 1.39] ‘
Total events: 896 1667
Test for overall effect: Z = 1.56 (P = 0.12) 005 02 5 2'0
Test for subgroup differences: Not applicable Favors RA-CSI Favors RA-nCSI

Heterogeneity: Chi? = 11.72, df = 11 (P = 0.39); I = 6%
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A RA-CSI RA-nCSI
Study or Subgroup Events Total Events Total

Weight 1V, Fixed, 95% CI

Odds ratio

Odds ratio
IV, Fixed, 95% CI

Ahn et al. 149 193 251 377
Geraldo-Flores et al. 6 9 16 23
Takahashi et al. 78 93 102 126
Uchino et al. 64 106 52 79
Yurube et al. (a) 30 58 78 170
Yurube et al. (b) 9 18 52 122
Total 477 897

Total events: 336 551
Test for overall effect: Z =2.02 (P = 0.04)

Test for subgroup differences: Not applicable
Heterogeneity: Chi? = 4.58, df =5 (P = 0.47); I? = 0%

B RA-CSI RA-nCSI
Study or Subgroup Events Total Events Total

Weight IV, Fixed, 95% CI

41.4% 1.70[1.14, 2.53] E 3
2.4% 0.88[0.17,4.54] —_—
13.1% 1.22[0.60, 2.49] ——
17.9% 0.79[0.43 , 1.45] —.
18.5% 1.26 [0.70, 2.30] —a—

6.7% 1.35[0.50, 3.63]

100.0% 1.30 [1.01,1.68]

001 0.1
Favors RA-CSI

Odds ratio

10 100

Favors RA-nCSI

Odds ratio
IV, Fixed, 95% CI

Ahn et al. 139 193 205 377
Geraldo-Flores et al. 1 9 7 23
Pisitkun et al. 63 92 21 42
Takahashi et al. 34 93 33 126
Uchino et al. 61 106 29 79
Yurube et al. (a) 49 58 89 170
Yurube et al. (b) 14 18 58 122
Total 569 939
Total events: 361 442

Test for overall effect: Z = 6.66 (P < 0.00001)
Test for subgroup differences: Not applicable
Heterogeneity: Chi? = 9.33, df =6 (P = 0.16); I> = 36%

c RA-CSI RA-nCSI
Study or Subgroup Events Total Events Total

41.3% 2.16[1.49,3.14]
1.1% 0.29[0.03, 2.74]
10.3% 2.17 [1.03, 4.59]
17.2% 1.62[0.91,2.90]
16.1% 2.34[1.29 , 4.25]
9.7% 4.96 [2.29 , 10.72)
4.2% 3.86 [1.20 , 12.40]

100.0% 2.26 [1.78, 2.88]

001 01
Favours [experimental]

10 100
Favours [control]

Geraldo-Flores et al. 3 9 3 23
Takahashi et al. 39 93 41 126
Uchino et al. 56 106 15 79
Yurube et al. (a) 4 58 6 170
Yurube et al. (b) 1 18 5 122
Total 284 520

Total events: 103 70
Test for overall effect: Z = 4.25 (P < 0.0001)

Test for subgroup differences: Not applicable
Heterogeneity: Chi? =7.14, df =4 (P =0.13); I =44%

D RA-CSI RA-nCSI
Study or Subgroup Events Total Events Total

Weight IV, Fixed, 95% CI

Favors RA-CSI

Odds ratio

Odds ratio Odds ratio
Weight 1V, Fixed, 95% CI IV, Fixed, 95% CI

4.5% 3.33[0.53, 21.03] —

49.9% 1.50[0.86 , 2.61] Hl-

33.3% 4.78[2.42,9.43) ——
9.1% 2.02[0.55,7.44] ———
3.2% 1.38 [0.15, 12.50] _—

100.0% 2.34[1.58, 3.47] ‘
0.01 0.1 10 100

Favors RA-nCSI

Odds ratio
IV, Fixed, 95% CI

Baek et al. 83 306 197 808
Pisitkun et al. 91 92 39 42
Yurube et al. (a) 28 58 90 170
Yurube et al. (b) 9 18 68 122
Zhang et al. 110 130 268 309
Total 604 1451

Total events: 321 662
Test for overall effect: Z = 0.32 (P = 0.75)

Test for subgroup differences: Not applicable
Heterogeneity: Chi? = 4.47, df =4 (P =0.35); I?=11%

61.5% 1.15[0.86, 1.56]
1.0% 7.00 [0.71, 69.40]

15.4% 0.83[0.46, 1.51] —a
56% 0.79[0.29 , 2.14] !
16.4% 0.84 [0.47 , 1.50] -
100.0% 1.04[0.82,1.31] ¢

0.01 0.1

Favors RA-CSI

10 100

Favors RA-nCSI
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0% POOODDODDDD AHRQ (oalaie Baek et al.

av OOO0D0DD NOS s — 5,50 Uchino et al.
) ODDDDD AHRQ snkaie Kotecki et al.
0 OO DD AHRQ (oakaie Zhang et al.
) COOODODD NOS ool — 350 Geraldo-Flores et al.
¥y COOO0DD NOS aals — 5,50 Kaito et al.

v COOODDDD AHRQ ohis Takahashi et al.
Aap) COOODDD AHRQ (xkaia Nazarinia et al.
e POOODDDD NOS BT Yurube etal. (a)
(Y0) COOOODDD NOS B S b Yurube et al. (b)
%) COOODDD NOS @anls — 350 Ahn et al.

v COOPDDD AHRQ s Younes et al.
(A (SPISP ISP IS IS ISP IS)) AHRQ s=haie Zikou et al.
(Y9 CODDDD NOS ol — 550 Pisitkun et al.
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