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Abstract

Objective: To explore the diagnostic value of miRNA-210 in circulating blood for early stage of lung
cancer. Methods: PubMed, Embase, CNKI, Wanfang and Google academic databases were searched
to collect relevant literatures published from January 1, 2010 to January 1, 2021 in English or
Chinese. According to the inclusion and exclusion criteria, QUADAS-2 was used to evaluate the qual-
ity of the literature. A total of 916 cases were included, including 560 cases in the experimental
group and 356 cases in the benign control group. The combined sensitivity (SEN), specificity (SPE),
positive likelihood ratio (PLR), negative likelihood ratio (NLR), diagnostic odds ratio (DOR) and
area under ROC curve (AUC) were calculated by STATA (version 15.1) software to evaluate the ac-
curacy of miRNA-210 in the diagnosis of early stage of lung cancer. In addition, subgroup analysis
was performed to identify potential sources of heterogeneity between studies. Draw a funnel chart
to evaluate whether there is publication bias. Finally, Fagan’s nomogram was drawn to evaluate its
clinical application value. Results: For the diagnostic analysis of miRNA-210 in early stage of lung
cancer, the combined SEN and SPE were 0.70 (95% CI: 61~77%) and 0.78 (95% CI: 72~84%) re-
spectively. PLR and NLR were 3.24 (95% CI: 2.57~4.08) and 0.38 (95% CI: 0.30~0.49), respectively.
Meanwhile, the combined DOR was 8.42 (95% CI: 6.03~11.77), and the area under SROC (AUC) was
0.81 (95% CI: 0.78~0.85), indicating that miRNA-210 has significant value in the detection of early
stage of lung cancer. Conclusion: The above indicators indicate that miRNA-210 in circulating blood
has significant diagnostic value for early stage of lung cancer, and can be used as a potential bio-
marker for lung cancer screening.
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EAEYEE N, Joite B at, FREA B NS Ay 088 — KB o e B 2 DAIZE R L IR
o 45 B KA B A A AR Y BB > 50 B At > 60 % ABEAE TAE A BRI [1]. T E i
SR RIS NI 60 J3[2]. 1A 500 A TR 1 = % il AR I PR TIUIS 45 JR A 45 B B 3]
Rk, Mok 2 RN RO T FHE FARAER N DR EY), F e, REal e S Hpm B
[4] [5]. AFP (alpha-fetoprotein)#/ vz b FH T~ -4t g A i 2 . ML K R ATS . R8T, FFAS R I
VIR ED G AFP —FE R B S I BUR AR e ik . BRIk, A B E — MR A R AEMIbR S, H
Tt AT A, AR TR AR . KEWIERY, microRNAs (MIRNAS)JE H7 % E 7E 1) i A Il
FIEDbrER[6] [7] [8]. MIRNAs & —F/NAEgwAD ma, it 545 RNA (MiIRNAS)T 3*-JEHI1E X
(3 -UTR)EE &, fE¥s)aiEid (2t miRNA FE#FER/ b B R A2 JE R k9], th4h, miRNA 5T MA
ARG . M) s, HEA RIFRIRE MRS A [10]. ik, miRNAs A A8
iR WS WA S 1 EYIRR S . EAERIIE, mIRNA R N—FS 5 2 R ) 5 Sue S N g2
WF7T: 40 F-B, Sun, Lin ZEAF 78R BL miRNA-210 3£ R i E2F3 (A (e Bhgn oI E, M fie
[ 2 [11] . Zhang C, Tian W 28 ABF7¢ & L PRL-3 383 %t NF-kB-HIF-1. o-miRNA-210 i )i+
TR T AR 228[12] . mi/K P PRL-3 F1 miRNA-210 5 B & i A (0S) AN B A %[13]. WFt K
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2. MERE5HE
2.1 HEREKE

THE R PubMed. Embase. HEAIM . /77, #HCE ARSI, f2 2010 4F 1 7 1 HZ 2021
F1H 1 HFEFRRG SR hCBEE L “ RIIE T . “miRNA-2107 . “iglr” Ak &R,
e HHREFE L “early stage of lung cancer” . “miR-210”7 . “diagnosis” N &iA, kA, IATIEN RLG
NEMNSHHHBATIE, FEMAEIRE B F 3098 2R I SRk .

2.2. IANFIHERRIRE

NNDRIE: 1) SEIRAARRERIE Sl S 8, HRATULSTIRIT : 2) Al miRNA-210 7E 15 |
MBI AN AR P Rk 3) W EBHME(TP) . MERFHIEFP) . MERFATE(FEN) ECBIME(TN) Zodhs U A
FEA RS A U ME(SEN) K7 57 ME(SPE) THELZ I 0 i) ROC 2 N IA(AUC). HERRARIEE: 1) RGEVFHT
Rk BN VARG 2) MBI 3) ARSI sSGE AR 4) A FEAREE AR
PR ER R K.

2.3. BHEREE

BREPBER AU N EE: B 1EHEL . B, HBEMS. PR DRMG, B g A%,
I, SEN. SPE. TP. FP. FN. TN 2Wigh R, WAL 70 & ML vP A e 78, W AT AR 2= 4R
BB —-RANRSERE.

24, XEAEREFM

JR R VAL R 12 W AE R PR 7T 2 (QUADAS-2) [14] 5 & WAL 4R R EAT o 12 TR E4E 4 UK IEAli X
B A 22 )& R A, JFARE Dy 14 > BAA )

2.5. WABHSHT

TECWHERPERE o, AT T AP F P SENL SPE. PLR. NLR FIAHRLY 95% Cl, ¥I351F
fli THEH miRNA-210 £ 5 AfE 2 e i . AR B 46 2008 £ 52 8 AR RRE E 45 #h 22 (summary
receiver operating characteristic, SROC), 1% SROC £k i #(area under The SROC curve, AUC), %
£ H miIRNA-210 (2 Wiktftk, [R5 58 SEN Al SPE 2 (8] (AL . N 7 VAL &0 7 i SR i, AT
T 210 q ok SR 12 Giit . 17 square (R 75 O RSS9 57 5 1E) 3] 100% (550K 575 k) 3
B P95l . P {E<0.05 K 17 > 500\ A Gt S[15] An sk S el i A 2 R R 0, 004 P Il 2
PR AT E— 2B 0. WA, AE I BEATL RN B [16] o Bl JS EAT LA ST R A 704, DA 4R
PERITEERIR . BJm, it Deeks I BIVEAS B A 48 N2 Wik LA 98 (1) ) R s (P < 0.5) [17]. LA B4t
TR STATA (version 15.1) [18]45 i #4347 .

3. &R
3.1 XEBERER

BN PR EAREN RGER, ¥ KILT 118 25 miRNA-210 £E [l FF A o<1t . R, WRIGHET
TR I NFHER R AR, B 9 ANEEE . RPN AR SRS, A 85 & = a k. Hik, #T
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Figure 1. Flow chart of literature screening
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Table 1. Basic features of the included literature

T 1 PMATEREARHHE

author year  country ethnicity case control assay type (S,;?) Eﬂ% tp fp fn tn sample
WangyuZhu 2016  Hh[E T 112/40 40 TagMan 33.9 00 38 0 74 40 Iy
Qixin Leng 2018 EH M 64/33 33 ddPCR 50.09 7273 32 9 32 24 Mm%
Zhi-Hong Li 2013 [ T 60/30 30 SYBR 78.7 74 47 8 13 22 IiE
Chang Liu (1) 2020  %H W 32/15 15 SYBR 78.1 643 25 5 7 10 g

Chang Liu (2) 2020 %M KR 32/15 15 tCLN 68.8 667 22 5 10 10 Ak
Xin Wang 2016 1 E T 59/59 59 RT-PCR 74.6 746 44 15 15 44 il (4
Ke-Xing Xi 2018 RI&7 42/15 15 SYBR 71.3 762 30 4 12 1 ik
Wer%rf\i,tﬁ"z(’ﬁa 2019 gk W 1429 29 RT-PCR 86 79 12 6 2 23 i
2w 2017 HE TEY 58/46 46 SYBR 75.9 804 44 9 14 37 iii%4
BT 2019  H [ R 60/30 30 SYBR 759 8041 46 6 14 24 I3
T 2017 [ A 59/59 59 SYBR 74.6 746 44 15 15 44 il
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Figure 2. Risk assessment of included literatures

2. ENSCRRRUIFAN

3.3. Meta SHTER

3.3.1. miRNA-210 ZE R HIft & P R & SR E

PR ZE 5. YR 4 SEN A1 SPE 23 HIA 70% (95% Cl: 61~77%) 41 78% (95% Cl: 72~84%), PLR
F1NLR 43514 3.24 (95% Cl: 2.57~4.08) 1 0.38 (95% Cl: 0.30~0.49) . /< 3. [Ff}, & JF DOR A 8.42 (95%
Cl: 6.03~11.77) .14 4.SROC FIH F{(AUC)} 0.81 (95% CI: 0.78~0.85) L 4] 5. LA I #5452 B miRNA-210
PR e o ARSI 2 18

Studyld 1 SENSITIVITY (95% CI) Studyld H SPECIFICITY (95% Cl)
| |
| |
| |
| |
I3 R017 o 0.75[0.62- 0.85] 30017 — 0.75[0.62- 0.85]
| I
BEH 2019 1= 0.77(0.64 - 0.87) BT 2019 — 0.80[0.61-092)
| |
B 2017 - 076 [0.63 - 0.86] &5 2017 — 0.80(0.66- 0.91)
I ]
Weronika Zofia S witli 2019 —:l— 0.86[0.57 - 0.98] Weronika Zofia S wili 12019 —*— 0.79[0.60- 0.92]
| |
Ke-Xing Xi /2018 —e— 0.71[0.55-0.84] Ke-Xing Xi /2018 S e 0.73[0.45-0.92]
] ]
Xin Wang /2016 e 0.75[0.62- 0.85] Xin Wang 12016 —o- 0.75[0.62- 0.85)
| |
Chang Liu (2)/2020 —— 0.69[0.50 - 0.84] Chang Liu (22020 | ——@—— 0.67[0.38- 0.88)
] |
| |
Chang Liu (12020 —r.— 0.78[0.60-0.91] Chang Liu (1)2020 _.—[— 0.67[0.38-0.88]
| |
Zhi-Hong Li 12013 JI-.- 0.78[0.66 - 0.38] Zhi-Hong Li 12013 —.:— 0.73[0.54- 0.88)
I I
Qixin Leng /2018 . 0.50(0.37 - 0.63] Qixin Leng /2018 — 0.73[0.54 - 0.87)
| |
Wangvuzhuote | - | 0.34[0.25-0.43] WangYu Zhu 12016 | m| to091-100
| |
| |
| I
COMBINED <:> 0.70(0.61-0.77] COMBINED ¢ 0.78[0.72- 0.84]
| I
| Q=79.62, df=10.00,p = 0.00 | Q=16.07,df=10.00,p = 0.10
| |
! 12=87.44(81.26 - 93.62) ! 12 =37.79(0.00 - 81.93]
T T T T
0.3 1.0 04 1.0
SENSITIVITY SPECIFICITY

@
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Weronika Zofia S witli /2019 —h— 4141197 -8.72) Weronika Zofia S witli /2019 —.:— 0.18[0.05 - 0.66]
I l
Ke-Xing Xi2018 | —@— 268[1.13-6.33] Ke-Xing Xi 12018 —— 0.39[0.22 - 0.69]
I |
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WangYu Zhu 12016 —{—.— 27.9411.76 - 444.41] WangYu Zhu 12016 : - 0.67[058-0.77]
I |
I I
I |
COMBINED Q 3.24[257 - 4.08] COMBINED 4> 0.3810.30 - 0.49]
I |
I Q= 878, df=10.00,p = 055 | Q=63.10, df=10.00,p = 0.00
I I
! 12=0.00{0.00 - 92.20] \ 12=84.15[75.83 - 92.48)

1.0 4444 0 1
DLR POSITIVE DLR NEGATIVE

(b)

Figure 3. (a) Forest map of diagnostic sensitivity (left of SEN) and specificity (right of SPE); (b) Positive likelihood ratio
(PLR left) negative likelihood ratio (NLR right) forest plot
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B e
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Figure 4. Diagnostic odds ratio (DOR)
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Figure 6. The diagnosis of Deep’s funnel
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Figure 7. Fagan’s nomogram of diagnosis
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4. ¥W1ig

it VE g — o i 0 2 (RS A g, I L AR B T T2 SR FER E MR T . B AR F R 1
JESHBIT « T LLRAMRFREARFIR R B RR S 1 e BB TG . LRSS EE, AR B M
. TR AT ARS8 2 RS N R L S LGNSR, AU SUIKEE A X127 2 5 v s 1) - S A
HERAIAERAR, SR, RS WA Ry T 2 38 m il S AR A7 o i 4e . Rk, KREBFAR N RS
1T FRA G AN EY bR EYD R I AGEF2 W, R 1 IE R VA TT 1R 4548 5 . miIRNAs {E A%
i o A A P R ) A R, B R N JSRE 1) 56 35 1 AR R 22 M AR iR B [29] [30]. 2 TUHF AL
FH, miRNA-210 Fik B 5 it Aom 2 IEAHDE, #2787 miRNA-210 7 it ke 4% Sum 5 R /e H
IXEeZE R, miRNA-210 BA BCoA i BRAR A bR 038 77 140 H Cui 55 &304 8 25 1 g 1) 2
LA ) -1 38 xR 40 B CD63/PISKIAKT/hif-1 4% i 38 B 75 5 il Jit Jes 200 Ja Bz 3G b ik Ak o
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mMiRNA-210 {2 /8 P3G N [31]. Sheng Ju 511 5 —TiHf 5L K B, miR-210 H)idfERiL FE ATGT.

LC3-1/LC3-1 F1 Beclin-1 [JRIARERAL, FENREANN B Ve &3 T BEMERH[32]. BT LA L0500
MIRNA-210 7 fififes 40 i o () 845 50 AL AL, Bk 2 A S SE 4 iE T AS[FEANE T miRNA-210 7K
L2 Wi A e, DA E miIRNA-210 S& A VE N ERAR I AE bR £ . SR, X282k I3 15 FIIESE
R, X Meta 0BT L E i E miRNA-210 it B Il 2 i . ZE12H Meta 2347,

miRNA-210 /) DOR 95% CI 4 8.42 (95% Cl: 6.03~11.77). It4F, AUC J3: 95% Cl 25 0.81 (95% ClI:
0.78~0.85), % M miRNA-210 £ 5l h A B iz Wi (i . 7 Hr28BM4H o0#r s, J& T SYBR
IR 7T DOR 4 9.91 (95% Cl: 6.52~15.06). 52 AUC 4 0.83 (95% CI: 0.79~0.86), XFWIE/Hr2kM |
THE S HET, — 2o EYbs B OGRS T 5 i r A, 40 CA-125. CEA.

CYFRA21-1. NSE 4. #RT, XECHAAVAR BV R BEEFR G B, BR&) 7 S WremitE. Mah
A/ 11 FCE AT LUE H, miRNA-210 75 it 5 I PEER i s o] ARscE il 2, B S5 xR A A
BEZR, XU miRNA-210 AT LA/E A I A ) I3 AR bR 54 o 5358 Mtoes F40 s A A 00 388 s A 75 22
F—f miRNA, &7 ELZH miRNA (44 . ik, miRNA-210 A58l 2 Wik 75 54 40 ED
brEMaE G, W2 RIERTE. &%, K Meta W REELL R UANRRYE: 1) FikE A
A, NOREFs—. gl 2l Meta 708 £ 2 EMAR AR, Fik, EESMHRH, B2
BRI FEAE BOZ PR 2R 5200 . 2) KRR AT RESA MMM R, (ARSI EEN,

XA RS FEEHRATEEA L. 3) BATHUCRI LA L, AR IEAMIE S I E. 4) AR
RN, R 11 DAL, X TR AT T Fo g R T Stk DRtk HREE Z W2 H A,
BT R AIREA RN 08 1 B R ISAE G IR M mIRNA-210 7l (i Wi e . 5) QR sees 2w ik
PEHEAT TNM 73 . HZER A P Eie . WSS B R IE, RATH Meta 20 AT BiE AT I IE A T
BRI, 7EHE T RMUFER, BATATRES XSk T 2 s i s 7L, DR EERS R, a2,
BATH Meta 43 B 25 R B M miIRNA-210 45 45 2 RN - AT 2 W i — Rl B AE bR 5. X
ANRINAR KA NSRS I2 W R i — 0 R iR it 7 BRI . 5 et SE AT B Sk
T B RS AR B 70855 B 115 B miRNA-210 76 530 itz 12 W b A 8

SE
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