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Abstract: High morbidity, recurrence and mortality make hepatocellular carcinoma (HCC) a leading cause of
cancer-related burden and deaths. However, HCC is still hard to diagnose at an early stage and lack of prognostic evaluation
methods. This meta-analysis aims to assess the overall value of circRNA in HCC diagnosis and prognosis. PubMed and
Web of Science were searched up to March 2023. The diagnostic and prognostic effect were evaluated by the pooled
sensitivity, specificity, and overall survival (OS). In total, 31 for diagnosis and 37 for prognosis were finally included. For
diagnosis, the pooled sensitivity, specificity, and the area under curve (AUC) were 0.81 (0.73-0.87), 0.84 (0.74-0.91), and
0.90 (0.87-0.92) for upregulation; and 0.79 (0.70-0.85), 0.79 (0.73-0.83) and 0.85 (0.81-0.88) for downregulation
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respectively, indicating moderate diagnostic accuracy. For prognosis, downregulated circRNAs were associated with better
0OS (HR: 0.41, 95% CI: 0.33-0.51), while upregulated circRNAs had a negative influence on OS (HR: 1.77, 1.48-2.12). The
circRNA has high diagnostic accuracy and can be used as an important biomarker to prognosticate HCC.
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Study Year | Country |CircRNAs (Sczlr:e%?)altzrf)l) gl?)r;trol g::)?:siion tS;gzple (S(;:)'e (Sgoe)'f AUC |Re®
Zhang 2022 | China circ_0006091 52/52 Adj* up tissue 86.50 |80.80 [0.87 |24
Imanishil |2022 |Japan circ_0000471 16/16 Adj up tissue 68.80 |100.00(0.74 |25
Li 2021 |China circ_0070396 111/162 gzalﬁ‘é'jb up plasma |78.18 |63.33 |0.76 |26
Zhu 2021 |China circ-0004277 60/60 HP up plasma. |58.30 |96.70 (0.82 |27
Liu 2021 |China circ_0005397 89/119 HP up plasma |82.00 |58.80 (0.74 |28
Guo 2021 |China circ_0006602 87/30 HP up plasma |77.00 [93.30 |0.91 |29
Zhu 2020 |China circ_0027089 64/72 HP up plasma |57.81 |84.70 {0.87 |30
Sunl 2020 |China circ_0004001 21/32 HP up serum 76.19 |81.25 |0.79 |31
Sun2 2020 |China circ_0004123 21/32 HP up serum |66.67 |84.38 |0.73 |31
Sun3 2020 |China circ_0075792 21/32 HP up serum 8095 |68.75 |0.76 |31
Qiao 2019 |China circ_0003998 100/50 HP up plasma |80.00 [84.00 |0.89 |32
Zhang 2018 |China circ_104075 101/60 HP up serum [96.00 [98.30 |0.97 |33
Zhang 2018 |China circ_0091579 30/30 Adj up tissue 97.00 |40.00 [0.66 |34
Chen 2018 |China circ_0128298 78/78 Adj up tissue 72.00 (82.00 |0.67 |35
Matboli2 |2018 |Egypt circ_000224 68/32 HP up serum 95.60 |92.70 [0.97 |36
Shang 2016 |China circ_0005075 30/30 Adj up tissue 83.30 [90.00 |0.94 |37
Imanishi2 |2022 |Japan circ_0001438 16/16 Adj down tissue 100.00 | 75.00 |0.94 |25
Imanishi3 |2022 |Japan circ_ZKSCANL1 |16/16 Adj down tissue 87.50 |100.00(0.96 |25
Wang 2021 |China circ_0028861 56/57 CH down serum 76.79 |78.95 |0.83 |38
Fathial 2021 |Egypt circ_0064286 60/25 HP down serum 88.30 |96.00 [0.97 |9

Fathia2 2021 |Egypt circ_0000475 60/25 HP down serum 78.30 |56.00 [0.68 |9

Li 2019 |China CircSMARCA5 | 135/103 HP down plasma |86.67 |89.32 |0.94 |39
Jiangl 2019 |China circ_0028502 100/70 CIRR&CH |down tissue 58.00 |72.00 [0.68 |40
Jiang2 2019 |China circ_0076251 100/70 CIRR&CH |down tissue 64.00 (71.00 |0.74 |40
Zhang 2018 |China circ_0001445 104/52 HP down plasma |94.00 |71.00 {0.86 |41
Yao 2018 |China circ_0068669 100/100 Adj down tissue 64.00 |71.00 [0.64 |42
Matbolil |2018 |Egypt circ_00156 68/32 HP down serum 7353 [82.29 |0.84 |36
Matboli3 |2018 |Egypt circ_000520 68/32 HP down serum 97.10 |89.60 [0.73 |36
Fu 2017 |China circ_0003570 107/137 CIRR&CH |down tissue 4490 |86.80 [0.70 |43
Fu 2017 |China circ-0004018 102/152 Adj&CH down tissue 71.60 (8150 |0.85 |44
Yao 2017 |China circZKSCAN1 |102/102 Adj down tissue 82.20 |72.40 |0.83 |45
Qin 2016 |China circ-0001649 89/89 Adj down tissue 81.00 |69.00 |0.63 |46
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a STUDY(YEAR) i SENSITIVITY (35% CI) b STUDY(YEAR) i SPECIFICITY (95% CI)
Qin 2016 —:— 0.81[0.71-0.88] Qin 2016 — 0.69 [0.58 - 0.78]
Yao 2017 e 0.821(0.74 - 0.89] Yao 2017 .- 0.73[0.63 - 0.81]
Fu 2017 — 0.72[0.62 - 0.80] Fu2017 e 0.82[0.74 - 0.87]
Fu 2017 . 0.45 [0.35 - 0.55] Fu2017 —— 0.87 [0.80 - 0.92]
Matboli3 2018 s | 0.97[0.90-1.00] Matboli3 2018 ——=— | 091[0.75- 098]
Yao 2018 — | 0.64[0.54-0.73] Yao 2018 . 0.71[061-0380]
Zhang 2018 ! —s | 094[0.88-0.8] Zhang 2018 —— 0.71[0.57 - 0.83]
Jiang2 2019 — ! 0.64 [0.54 - 0.73] Jiang2 2018 L 0.71[059-082]
Jiang1 2019 . 0.58 [0.48 - 0.68] Jiang1 2018 -t 0.71[059 - 0.82]
Li 2019 . 0.870.80 - 0.92] Li2019 —— 0.89 [0.82 - 0.95)
Fathia2 2021 - 0.78 [0.66 - 0.88] Fathia2 2021 . 0.56 [0.35 - 0.76]
Fathia1 2021 ——— 0.88 [0.77 - 0.85] Fathia1 2021 - 0.96 [0.80 - 1.00]
Wang 2021 o 0.77[0.64 - 0.67] Wang 2021 L 0.79 [0.66 - 0.89]
Imanishi3 2022 - 0.88[0.62 - 0.98] Imanishi3 2022 | 1.00[0.79-1.00]
Imanishi2 2022 1 *| 1.00[0.79-1.00] Imanishi2 2022 . 0.75 [0.48 - 0.93]
COMBINED —#I— 0.81[0.72 - 0.88] COMBINED = 0.80[0.74 - 0.85]
Q=170.31, df = 14.00, p= 0.00 I Q=69.11,df=14.00 p= 000
12=9178 [88.74 - 94 82] . : . 12 =79.74 [70.08 - 89.41] §
04 cenrmary 1.0 03 R 1.0
C STUDY(YEAR) DLR POSITIVE (85% Cl) STUDY(YEAR) i DLR NEGATIVE (95% CI)
Qin 2016 —-— 2.57 [1.86 - 3.55] Qin 2016 s 0.28 (0.18 - 0.44]
Yao 2017 . 3.00[2.16 - 4.16] Yao 2017 — 0.24 [0.16 - 0.38]
Fu 2017 - 3.89[2.72 - 5.55] Fu 2017 e 0.35[0.25 - 0.48)
Fu 2017 —— 3.44[213 - 5.55] Fu 2017 — 0.63 [0.53 - 0.78)
Matboli3 2018 e 10.35 [3.52 - 30.43] Matboli3 2018 | &— 0.03[0.01-0.13)
Yao 2018 - 2.21[1.57 - 3.10] Yao 2018 . 0.51[0.38 - 0.68)
Zhang 2018 — 327 [2.13 - 6.02) Zhang 2018 | —s— 0.08 [0.04 - 0.18]
s | o2 | emunioe
N ey R B R
Fathia: 2021 . . o8 (.23 '151].02] icbeco B I B o Eg a- g;g%
Wang 2021 N 3.65[216 - 6.15] Wang 2021 — 0.29(0.18 - 0.48)
ishi3 2022 ! i aguendll Imanishi 2022 | —a— 0.15(0.05 - 0.48)
manishiz 2022 | 84— 36711.65-8.131 Imanishi2 2022 | 0.04[0.01 - 0.62)
COMBINED < 3.99[2.94 - 5.40]
Q=88.62, df = 14.00, p = 0.00 i COMBINED —— 0.24[0.15 - 0.37]
12=77.16 [T7.16 - 91.24] | Q =201.16, df = 14.00, p= 0.00
: " 12 = 93.04 [90.59 - 95.49]
1.1 448.2 T T
oLRposmYE 0 e j
Kl 3 FRI& T circRNAs I T HCC WAk . U (a): HF5#1E(b); DLR BAfE(c); DLR BITE(d)-
2 _EIREY circs RNAs 2 Wi 223550 M 174155 A H AR B meta 1] VA £
Subarou Sensitivity | Specificity  |PLR? NLR® DOR® AuC? RDOR® b
9roup 1 9506c1 (95%CI) (95%CI) (95%CI) (95%CI) (95%CI) (95%CI)
Country
China 0.73 0.78 3.16 0.32 10.69 0.84 2.34 0.2588
(0.70-0.75) (0.75-0.81) (2.54-3.94) (0.23-0.44) (6.36-17.97) (0.81-0.87) (0.49-11.19) )
Non-China 0.89 0.83 6.43 0.12 75.94 0.96
(0.84-0.93) (0.75-0.90) (1.94-21.26) | (0.05-0.32) (8.37-689.07) [(0.93-0.99)
Specimen type
plasma or 0.88 0.82 4.72 0.15 36.29 0.93 0.36 0.0177
serum (0.85-0.91) (0.77-0.86) (2.52-8.85) (0.09-0.27) (12.04-109.31) | (0.89-0.97) (0.17-0.76) )
tissue 0.68 0.77 2.86 0.38 8.13 0.81
(0.65-0.71)  |(0.74-0.80)  |(2.34-351)  |(0.28-050) | (5.13-12.88) |(0.78-0.84)
Control type
HP 0.89 0.83 5.25 0.13 47.94 0.95 0.13 0.0177
(0.86-0.92) (0.77-0.87) (2.32-11.90) (0.07-0.25) (12.53-183.5) |(0.91-0.99) (0.03-0.58) )
Non-HP 0.68 0.77 2.82 0.39 7.54 0.80
(0.65-0.71) (0.74-0.80) (2.37-3.35) (0.30-0.51) (5.02-11.32) (0.78-0.83)
Sample size
N<160 0.89 0.79 4.22 0.14 43.39 0.94 0.21 0.0587
(0.85-0.92)  |(0.73-0.84) |(2.42-7.36)  |(0.07-0.27)  |(12.93-145.55)|(0.91-0.97)  [(0.04-1.07) :
N>160 0.69 0.78 2.99 0.38 8.23 0.82
B (0.66-0.73) (0.75-0.81) (2.31-3.87) (0.27-0.53) (4.73-14.32) (0.78-0.85)
Overall 0.81 0.80 3.99 0.24 11.72 0.87
results (0.72-0.88)  |(0.74-0.85)  |(2.94-5.40)  |(0.15-0.37) | (7.06-19.45) |(0.83-0.89)

PLR? Positive likelihood ratio; NLR®: Negative likelihood ratio; DOR®: Diagnostic odds ratio; AUCY Area under the SROCcurve; RDOR®:
Relative diagnostic odds ratio; CI": Confidence interval; HP%: Healthy people
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# 3 TN circs RNAs 2 W25 304 1) P20 73 B A AR & meeta [ I 45 2R
Subgroup Sensitivity | Specificity | PLR? NLRP DOR® AUCY RDOR® B
(95%CI" (95%CI) (95%CI) (95%CI) (95%ClI) (95%CI) (95%CI)
Country
China 0.73 0.78 3.16 0.32 10.69 0.84 2.34 0.2588
(0.70-0.75)  |(0.75-0.81)  |(2.54-3.94)  |(0.23-0.44) [(6.36-17.97) (0.81-0.87)  |(0.49-11.19)
Non-China | -89 0.83 6.43 0.12 75.94 0.96
(0.84-0.93)  |(0.75-0.90)  |(1.94-21.26) |(0.05-0.32) |(8.37-689.07) |(0.93-0.99)
Specimen type
plasma or 0.88 0.82 4.72 0.15 36.29 0.93 0.36 0.0177
serum (0.85-0.91) | (0.77-0.86)  |(2.52-8.85)  |(0.09-0.27) [(12.04-109.31) |(0.89-0.97)  |(0.17-0.76) '
fissue 0.68 0.77 2.86 0.38 8.13 0.81
(0.65-0.71)  |(0.74-0.80)  |(2.34-3.51)  |(0.28-0.50) |(5.13-12.88) (0.78-0.84)
Control type
Hp 0.89 0.83 5.25 0.13 47.94 0.95 0.13 0.0177
(0.86-0.92)  |(0.77-0.87)  |(2.32-11.90) |(0.07-0.25) |(12.53-183.5) |(0.91-0.99) |(0.03-0.58) '
Non-HP 0.68 0.77 2.82 0.39 7.54 0.80
(0.65-0.71)  |(0.74-0.80)  |(2.37-3.35)  |(0.30-0.51) |(5.02-11.32) (0.78-0.83)
Sample size
N<160 0.89 0.79 4.22 0.14 43.39 0.94 0.21 0.0587
(0.85-0.92)  |(0.73-0.84)  |(2.42-7.36)  |(0.07-0.27) |(12.93-145.55) |(0.91-0.97)  |(0.04-1.07) '
N>160 0.69 0.78 2.99 0.38 8.23 0.82
= (0.66-0.73)  |(0.75-0.81)  [(2.31-3.87)  |(0.27-0.53) |[(4.73-14.32) (0.78-0.85)
Overall 0.81 0.80 3.99 0.24 11.72 0.87
results (0.72-0.88)  |(0.74-0.85)  |(2.94-5.40)  |(0.15-0.37) |[(7.06-19.45) (0.83-0.89)

PLR? Positive likelihood ratio; NLR®: Negative likelihood ratio; DOR®: Diagnostic odds ratio; AUC®: Area under the SROCcurve; RDOR®:
Relative diagnostic odds ratio; CI": Confidence interval; HP%: Healthy people

% 4 circRNASs TilJ5 227 Hr oy AFTE ) ZLRRAIE

Author Year Country CircRNA Case Low High Altered expression
Zhang 2022 China circ_0000615 202 101 101 up
Zhang 2022 China circMED27 150 75 75 up
Yukil 2021 Japan circ_0001020 220 122 98 up
Yuki2 2021 Japan circ_0036683 206 36 170 up
Yuki3 2021 Japan circ_0058087 195 25 170 up
Liu 2021 China circWDR25 288 197 91 up
Lil 2021 China circ_0004913 150 75 75 up
Li2 2021 China circ_0008160 150 75 75 up
Li3 2021 China circ_0000517 150 75 75 up
Lin 2021 China CircRPS16 25 12 13 up
Cheng 2020 China circ_0016788 278 139 139 up
Zhao 2020 China circHOMER1 80 40 40 up
Zhou 2020 China circ_101237 234 86 148 up
Zhang 2020 China circUHRF1 240 120 120 up
Sun 2020 China circ_0005394 82 41 41 up
Huang 2020 China CircMET 209 138 71 up
Wang 2019 China circ_0000517 60 30 30 up
Pan 2019 China circ_0000267 59 27 32 up
Liu 2019 China circ_0021093 82 41 41 up
Yang 2019 China circ-BIRC6 55 27 28 up
Sun 2019 China circPCNX 70 35 35 up
Qiao 2019 China circ_0003998 200 100 100 up
Zhang 2018 China circ_0008450 70 33 37 up
Li 2018 China circ-101368 51 25 26 up
Yu 2018 China cSMARCAS 163 85 78 up
Liu 2018 China circ_001569 70 30 40 up
Chen 2018 China circ_0128298 78 39 39 up
Huang 2017 China circ_100338 80 51 29 up
Jiang 2022 China circ_0003570 121 45 76 down
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Author Year Country CircRNA Case Low High Altered expression
Chen 2021 China CircEPB41L2 100 50 50 down
Gyeonghwa  |2021 Korea circ_0005986 123 55 68 down
Zhang 2021 China CircTRIM33-12 | 200 116 84 down
Jiang 2019 China circ_0076251 100 50 50 down
Zhang 2018 China circ_0001649 77 15 62 down
Zhong 2018 China circC3P1 47 23 24 down
Guo 2017 China circ-ITCH 288 144 144 down
Han 2017 China circMTO1 116 58 58 down

# 4 circRNAs TiUE 252 70 B I NI 58 (1) £ ZERRE (2

Author Out-come Follow-up (m) HRP (95%CI) Analysis method NOS Re®
Zhang 0s? 60 2.84 (1.32-4.57) M 8 47
Zhang 0os 60 2.31 (1.43-2.88) M 8 48
Yukil 0os 24 1.54 (1.07-2.21) KM°® 7 10
Yuki2 0s 24 1.84 (1.18-2.86) KM 7 10
Yuki3 (O] 24 1.64 (1.02-2.67) KM 7 10
Liu oS 45.8 1.92 (1.25-2.94) M 8 49
Lil 0os 60 0.60 (0.40-0.88) KM 7 50
Li2 0os 60 0.80 (0.55-1.18) KM 7 50
Li3 0os 60 1.34 (0.92-1.97) KM 7 50
Lin 0s 120 1.68 (1.16-2.44) M 6 51
Cheng oS 60 2.08 (1.57-2.75) KM 8 52
Zhao 0os 60 2.26 (1.35-3.79) KM 7 53
Zhou 0os 60 3.29 (2.63-8.54) KM 8 54
Zhang 0os 60 1.34 (0.94-2.04) M 8 55
Sun (O] 60 2.20 (1.32-3.69) KM 7 56
Huang oS 62 1.48 (1.02-2.14) M 8 57
Wang 0os 27 5.27 (0.69-40.36) KM 6 58
Pan 0os 60 2.64 (1.43-4.87) KM 8 59
Liu (O] 60 2.33(1.38-3.92) KM 7 60
Yang (O] 60 2.82 (1.22-5.03) KM 8 61
Sun 0os 60 2.50 (1.09-5.76) M 6 62
Qiao 0os 60 0.60 (0.42-0.86) KM 8 32
Zhang 0os 60 2.18 (1.26-3.76) KM 7 63
Li (O] 60 3.25(1.10-9.59) M 6 64
Yu 0os 60 1.67 (1.08-2.59) KM 7 65
Liu 0os 60 2.42 (1.38-4.24) KM 7 66
Chen 0os 60 1.98 (1.34-3.02) KM 7 35
Huang 0os 120 2.75 (1.01-7.52) KM 7 67
Jiang 0os 72 0.54 (0.33-0.89) M 8 68
Chen (OF] 60 0.29 (0.14-0.62) KM 8 69
Gyeonghwa 0S 45 0.50 (0.31-0.83) KM 7 70
Zhang (O] 60 0.50 (0.93-1.94) M 7 71
Jiang 0os 60 0.46 (0.22-0.98) KM 7 40
Zhang 0os 54 0.28 (0.10-0.83) KM 7 72
Zhong 0os 60 0.62 (0.11-3.39) KM 6 73
Guo oS 83 0.45 (0.29-0.68) M 7 74
Han (O] 80 0.34 (0.22-0.51) KM 6 75

0S? overall survival; HR® Hazard ratio; KM®: Kaplan-Meier; M?: Multivariate; Re®: Reference

3.2.4 RRAmFABIRED T

AT VGO SC EE IE & R, 7E Statal2.0 #
BT T Deeks JFEIASFREGI . K 4a FIE 4b IR
RNA A1 R HAE HCC #3017 (A 78 Deek ¥~} 1&.
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2 B T (B Z RBON K - Deek i~ EIAK Frier 6 5
AR RR N (T EERT P=0.441, HETH
BB P=0.069). PKIitt, FATAT LLHERR A &t I mT
REPE. HE—DREATHURIE M. WA de-f PR, SRR
FRMEER], VO SZRUEMT AT U 22 .




B 22 7T

Log Odds Ratio versus 1/sar(Effective Sample Size)(Deeks)P=0.441
g | Study
Regression
77777 Ling
.
o
i
s
4 .
8 . . . T
S
8 _ .
c
.
%2 + * 3
[=] P .
- 1
0.0¢ 020
C 1/root(ESS)
104 SROC with Confidence and Predictive Ellipses

DDSQNEQ Data
Summary Operatin
*  ETSTIASN
SPEC = 0.85[0.76 - 0.91

SROC C:
AUC = 050 [0 87-082]

***** 95% Confidence Ellipse
=+ 95% Prediction Ellipse

Sensitivity
o
o

1.0 05 0.0
Specificity

Meta—analysis estimates, given named study is omitted

Lower CI Limit Estimate Upper CT Limit

Zhang (2022)

Imanishil (2022)

Li (2021)

Zhu (2021)

Liu (2021)

Guo (2021)

Zhu (2020)

sunl (2020)

sun2 (2020)

sun3 (2020)

Qiao (2019)

Zhang (2018)

Zhang (2018)

Chen (2018)

Matboli2 (2018)

Shang (2016)
36.27 4277

10.422.11 20.96
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Log Odds Ratio versus 1/sqrt(Effective Sample Size)(Deeks)P=0.069

1000
)y

. Study
Regression
Line

100
\
.

Diagnostic Odds Ratio
10
.
-
-
.
- \

’ oo
d 1/root(ESS)

SROC witrl Confidence and Predictive Ellipses

| Obsarved Data

-~ E Summary Operating Point
i SENS =D @ [D72° 088]

SPEC oao [0.74-085]

g i o.sno‘ea -089]
<’ : 95% Confidence Ellipse
- 85% Prediction Ellipse

Sensitivity
o
o

0.0
0.5
Specificity

Meta-analysis estimates, given named study is omitted

Lower CI Limit Estimate Upper CI Limit

Imanishi2 (2022)
Tmanishi3 (2022)
Wang (2021)
Fathial (2021)
Fathia2 (2021)
Li(2019)
Jiangl (2019)
Jiang?2 (2019)
Zhang (2018)
Yao (2018)
Matboli3 (2018)
Fu(2017)
Fu (2017)
Yao (2017)
Qin (2016)
6.938.01 23.08

13.86 27.87

4 5t EEFRR RNA (3821 & (@) AUC (©)FIBUEIE D HT(e), LA FIHMCIR RNA I (b). AUC (d)Fngst: 2 #r (F) 4 HCC

ZIT AR .

3.3 CircRNAs HITi 5 meta 2+t

3.3.1 BrFHr B KR E

B S EE 0k 4 Fow, RGN E] 33 FSCEF
1) 37 4~ CircRNA Eis R, H HCC H¥HHH 28
ANRIE LW, 9 DNRIETWE, KW FE F E 34T,
R [H] 9 2017-2022 4 . T35 il 15 0[] A 24~120 K.
OS HITPALRAFIRILE R . SLWHTE T 28 A2 3G iy
CircRNA, £.3E circMED27. circ_0000615. circ_0001020.

circ_0036683. circ_0058087. circdr 25. circ_0004913.
circ_0008160. circ_0000517. circ_ps16. circ_0016788.
circ-cHOMERL1. circRNA_101237. cirhrfl, circ_0005394.
circMET. circ_0000517- circ_0000267. circ_0021093.
circ- birc6. circPCNX. circ_0003998. circ_0008450.
CircRNA101368 . c¢SMARCA5 . circ_001569 .
circ_0128298 A1 circRNA_100338, ‘B A 1/E AR 55
¥ . circ_0003570. circEPB41L2. circTRIM33-12 .
circ_0005986. circ_0001649. circC3P1. circ-ITCH #f
CircMTOL 4 485€ AR X 1. BRI &= )
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HR 1 95% Cl. NOS i¥4M 6 | 8 /%%,
FH T E AT

3.3.2 CircRNA 5455 2Bk

Jeb M CircRNA L 515 A R & MR (HR=1.77,
95% Cl: 1.48-2.12, p<0.001, Figure 5a), 55 HA7rER!
KRB RRR (1°=74.2%, P <0.001). Ih4b, T
I Jih 98 #0  K] 7 CircRNA 5 1L 5 % 4F 45 5% ( OS:
HR=0.43, 95% CI: 0.35-0.52, & 6a), HTHFF LR
itk (1°=0.0%, P>0.05), [l SR FH il 5 25 R As 7

RPN

FURR & PR RNA TR ST AR 12 e AN TS B AE IR 6. — T A0 M

3.3.3 REMmAF

F UURS R S R 50 R R A 5 o Wi Bb o,
P=0.003 & B IX $L1fF 75 Fh 17 A2 CircRNA 1) A7
TR E R T o 52 PT A8 38 X — 45 R 1 R
Kl AR5 K F BY U B AMETEN K2 i A % 45 SR g2,
MR 45 R P<0.001 I AMISRAEAE G T 2% 25 7, DRI X) 3
LLEWR IR AR, Ui 45 R I ST AT . AL,
IRYE Begg K4, ST F UMY HIHIE 7R RNA
WA B 1 R R mfa (P=1.000) (& 6b).

d  Sstudy %
ID HR (95% CI) Weight
0s |
Zhang (2022) ———> 231(143,288) 435
Zhang (2022) —> 2.84(1.32,4.57) 3.19
Yukit (2021) ———— 154(107,221) 430
Yuki2 (2021) —"0—) 1.84 (1.18, 2.86) 3.95
Yuki3 (2021) ——————> 164(1.01,267) 3.78
Liu (2021) —‘LO—) 1.92 (1.25, 2.94) 4.02
Li1 (2021) —_— I 0.60 (0.40, 0.88) 4.18
Li2 (2021) —_— } 0.80(0.55, 1.18)  4.20
Li3 (2021) - 1.34(0.92, 1.97) 41
Lin (2021) ——> 1.68 (1.16, 2.44) 4.26
Cheng (2020) ——#> 2.08 (157, 2.75) 464
Zhao (2020) ———> 226(135379) 363
Zhou (2020) 1 > 3.29(2.63, 8.54) 3.32
Zhang (2020) —————  134(0.94, 2.05) 4.20
Sun (2020) ———— 220(132,369) 363
Huang (2020) —————  148(1.02,214) 427
Wang (2019) ——> 527(0.69,40.36)  0.66
Pan (2019) ———> 264(1.43,487) 323
Liu (2019) ——> 2.33(1.38,3.92) 361
Yang (2019) —————> 282(1.23,503) 287
Sun (2019) ——————> 251(1.09,576) 244
Qiao (2019) —_— | 0.60 (0.42, 0.86) 432
Zhang (2018) ————— 218(1.26,376) 351
Li (2018) ——F> 3.25(1.10, 9.59) 1.77
Yu (2018) ——> 1.67(1.08,2.59) 3.97
Liu (2018) ———> 242(138,424) 344
Chen (2018) ———> 198(134,302) 411
Huang (2017) —————————3 275(1.01,762) 19
Subtotal (l-squared = 74.2%, p = 0.000) 1.77 (1.48, 2.12) 100.00

i
Overall (-squared = 74.2%, p = 0.000) <> 177(148,212)  100.00
NOTE: Weights are from random effects analysis .
T T T
b 25 91 125 23
Funnel plot with pseudo 95% confidence limits
o
/N
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5 HMEIER T Lif(a) circRNAs RIAKAE 5 HCC SRS R R AEAF 2 18] [15¢ & Begg i+ EI(b)R & TAANBT T A7 3

HR: R&EL; Cl: BIEXIHE,
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Study %
o HR (95% CI) Weight
i
Jiang (2022) —_———— 0.54 (0.33, 0.89) 15.76
l
Chen (2021) - 0.29 (0.14, 0.62) 667
1
Zhang (2021) — 0.50 (0.43, 1.94) 6.87
1
1
Gyeonghwa (2021) ——— 0.50 (0.31, 0.83) 15.76
1
1
Jiang (2019) — 0.46 (0.22, 0.98) 695
1
Zhang (2018) ( - - 028 (0.10, 0.83) 338
'
Zhong (2018) n » 0.62(0.11, 3.39) 132
'
Guo (2017) — 0.45 (0.29, 0.68) 2136
|
Han (2017) — 0.34(0.22,0.51) 2194
j
Overal (ksquared = 0.0%, p = 0.814) @ 0.43(0.35,0.52) 100.00
1)
1
1
)
T : T T
25 91 125 23
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K6 FRMERR T T () circRNAs FRiAX3 5 HCC A BTE =R 477 L A% 5 Begg I =FEI (b) or 1 NN FE )R A A7

F, HR: Xt Cl: BEXIE.

4 e

JFF 200 0088 A2 e R P AE A AL T 10 58 DU K L SR A
[2]- e AT AT B TE B br K A7 BT HCC 1
FARAIA TS T . CircRNA C80IEH 24775 T
wEEZAEY Y, I H BT A0 5 BT DAk A

TESNME T o EANIAZ A2, HRIA AR E
HAECAFEAE[76]. HHET, ¥R RNA £E HCC H iz i

TG B R = AFUE & 22 3 FE . AT iE I e
438 T CircRNA 7£ HCC 2 Wi A ¥ o i/ FH
BE4: meta 73 # 7, CircRNA 7 B8 (GC) [77]-
i E e (CRC) [78]s FLMRRE (BC) [76]F1fififE (LC)
[791H K2l AUC 43-Jli5%] 0.78. 0.81. 0.66 #1 0.83,

1= e

oA

2
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CircRNA TEREAE 3 A RUERME . R A AUC 43l
~v0.75.0.84 1 0.89 [80], #A T, i AR BEIT IR RNA
£ HCC BET TG IER . EARMFF, RAMET
&5 RIER BN AR, FHdHT 17— DA,
F055 54 5T, 7233 5l HCC M. Hhah, AR T
CircRNA FiA7E HCC B3 (1T E FiZ Wi E

PEAE CircRNAs /4 A& HCC A=Wt B2 b &
X AUC 1E 0.93 £ 0.96 Z [AIE A AT 1, 0.75
£ 0.92 Z [MI 2 n] LABESZ 1)[81-83] « kA, gk
7R, XFF HCC  CircRNAs ik _E A R 2 Wi
{E, AUC 43324 0.90 1 0.87, #4351 0.81 F10.81,
B2 0.85 A1 0.80. DOR 454 1 HUBHE MRS
PERIE, DOR BB S s % v Rk ir [84] . |
WA NG CircRNAS ) DOR 4354 18.13 #1 11.72,
F B CircRNAs XfIEfAE B e Wi E . ok, &3F
f{) PLR {83 A 5.44 1 3.99, NLR {54351 v 0.22 11 0.24,
XEMRE CircRNA 155 AN I 1) 2 0 R AE B
PR Ay 98 5.44 F13.99, HCC i3 CircRNA &l
SR BF A AR M S 5 A R BH P M2 2 Le 43 Sl ol 0.22 A1
024, Bz, XL, Tk &G INiE2mb,
CircRNA #B8 AT fEi&E &1E A HCC IS Wi A= WbsE4.

£ meta 73 BTt B2, S o PR 0 72 A SR AN T R S R
e BRI 3 R R 2R AN A BRI 24V [76] - Spearman
MR RBE R, B IG5 87 1) = A 2
BE RN SR (P>0.05). N T H#RR T SR IA,
BATEAT T UBME BT, RIIX L 5T IS A R 4 R
FEAAR KIS, 1% 3R B I e g N A 902 A e 115
gbak, FATHAT T meta [FIHFEAL 4T, 458 Bonbs
AZRAVRING HE SRR AT B2 HCC 12 Wi S o P ) SR IR
Deek i B AR SRR R A p>0.05 32712 Wi o M AAT
TE R E R R A o

KT CircRNAs 78 o B 15 i, FRAT gt
Hor bR I, ANEFRIEKFH CircRNA 7E HCC H LA
ANETERE, H CircRNA ik FiEx OS A 7
o (HR: 1.77, 1.48-2.12), CircRNA %ix N5 OS
ATFIAE KA (HR: 0.43, 0.35-0.52), HiT CircRNA
TE& R I Fe e Rk, 5B/ G IR v B4y
WL RSB L, CircRNA 1] LUy Bl TR 11 R T
TR B A 25 )15 S [85] . k4, Egger KGR Begg
(1) =F B PR FRAT TV S TS 23 B A BV A s I
()R e mifer o K FH B U] B AME VP 5 3 i £ 5o i 24 45
R, R P=0.000, X4t HEmAR. Kk, Bt
A A IR HERA S R ABXT ATEEM . 5 Z BT meta
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SAFTARLEL, AT T B2 KT HCC 12 W filfilf5 e
(SCHR, FF AT HIEAS T CircRNA F2 A il s 2
. Nie 8 N[11]190 N\ 23 Fa SCiik, SARBUEMES 0.80

(95% CI: 0.77-0.84), FrRME N 0.83 (95% CI:
0.79-0.85), AUC &y 0.88 (0.85-0.91). Jiang %% \[86]
PANT 19 TIFFE MM TL, REREKIPR RNA
FEIX 73 HCC 5 R0y I rb 1) S U R e 1 A B 45
TS5 4 0.78 (95% CI: 0.69-0.85). 0.80 (95% Cl:
0.74-0.86) #110.86.

AAE TR R, NIRRT CircRNA RIA4SHES HCC
AR SRR L (HR) =0.42, 95% ClI: 0.19-0.91,
P=0.028; [2=92.7%, P=0.000], ifi CircRNA /K-
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