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Prognostic value of miR-210 in breast cancer: A meta-analysis

Chen Hui, Mo Lin, Xu Xiaofan,Gu Jun”®

(Department of General Surgery, Jinling Hospital , Nanjing University School of Medicine ; Nanjing General Hospi-
tal of Nanjing Military Command ,PLA ,Nanjing 210002, China)

[Abstract] Objective:To summarize the predicting role of increased miR-210 expression for survival in patients with breast cancer.
Methods: All of relevant studies were identified by searching PubMed, EMBASE,Web of Science and CNKI. Pooled hazard ratios
(HRs)with 95% confidence intervals (CIs) for overall survival (OS),recurrence-free survival (RFS),and disease-free survival (DFS)
were calculated by Stata 12.0 software. Results: A total of 585 cases from 6 eligible studies were involved for this global meta-
analysis. For OS,the pooled HR of higher miR-210 expression in breast cancer was 2.29 (95%CI:0.89~5.91,P= 0.086). And for
DFS/RFS, the pooled HR of higher miR-210 expression in breast cancer was 2.81 (95%CI;1.35~5.87,P=0.006). Conclusion: This

meta-analysis suggests that high expression of miR-210 may predict poor survival in patients with breast cancer.

[Keywords] breast cancer;miR-210;high expression ; prognosis; meta-analysis
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Table 1 Characteristics of the eligible studies

TEH KFAE BAERDE M s BEVIRE AN (H ) ARASKRTR miR-210 #0535 Iy FHYE HR

Carme Camps!™* 2008 i[E 1~3 219
Francoise Rothe!? 2011 YeE 1~3 89
Jelena Radojicic™®’ 2011 w5 1~3 49
Stefano Volinia®' 2012 ESES| 1~3 58
Tatsuya Toyama!® 2012 HA 1~3 58
Athina Markou™ 2014 75fiff 1-3 112

120 FH 2R qRT-PCR PR JRSCHRGE
120 TR qRT-PCR g RESCiRE
116 FH 2R qRT-PCR PO BUH AR
184 FEeH 4 qRT-PCR PO BUH AR
149 2L qRT-PCR =AriEC JRSCHGE
149 A qRT-PCR RO EOSUHRGE
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Table 2 Summary of outcomes in eligible studies
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Figure 1 Forest plot for the association between high
miR-210 expression and overall survival (OS)
of patients with breast cancer
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2.81(1.35,5.87) 100.00
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Figure 2 Forest plot for the association between high miR-
210 expression and disease/recurrence free sur-
vival(DFS/RFS) of patients with breast cancer

3 it i

e T MR B DR T 4 S PRIAST



- 242 - Moa BB R o R

5 36 55 2 0]
2016 42 1

W HEBUS B EEE L, miRNA 7] DL7EZH Sl ik
WK IR E A AE, IEAE Z R0 M h 8 3R
T [ B G 0 R ey O A6 DRI A Sy 20 e e g
WIS FIWT e A ik, Ho, miR-210
S —FhB A S miRNA | 7548 0 s AR rh 22
IR S R (HIF) B89 1T 2R, I 7T 58 2o
PIHIBRARE T (ISCU) |, BRFARR I S &2 A 4 (SD-
HD) it R EALE S 1 10(COX10) 55 S5 K
O3 A R LR A A R 937 40 i 107 i SR fA
B0 F A, miR-210 BERTAE A 3L | AR
Jep K R, o Y R 7 9 E2F3 . RADS52 SDHD |
HOXA1 EFNA3 S ZF LRk 2 5 s 40 i i
225734 DNA B AR RZEREFL LS 4
A AR R S T R Y S

AL BE 6 kT miR-210 & & kX 7L
P 0 R () SCEREEAT meta 43T, L 6 TR ST Y
X535k W LR AR P s TR 2 AR T
PR B  HER-2 BHPE a3 B4 1 45 43 4 2 B 3L
Wi BIFFEN RBA T, 80, A BIEE R I A
AT B HEZIRYT Z HTAREL, miR-210 46 45
HEBR TIRIT TR, AUOLTUSH8 R E B Il
P ARG HERR T B R 4 B IR T 1Y SCik AN
s, PR AE B AE EA5 258, BRI B 58
WL HE R B miR-210 /55 3R 8 5 4 BRI 5 3L
B SR BUS R AR TR REA RIT I EZ
SNEY AT & e asE] I H A ABFSE A SCER 15
“miR-210 [ RBMFLIE B E TR 2E" MEER,
ZIE KR T Z IR 50, S I T AR meta 53 H7
M5 T

AR meta 43T & B miR-210 Y 5 235 %7 FL IR
i OS AIRE R N AAIK R, (B IF A C S i 7a
S, TR AT R T B FEORIE TR A R
KIS, BEWF5E (4518 2 miR-210 (R Rk &7
W OS AR A5 RA Goit2# 2 ., Sk
T ERSFHRIENIR )G, Ha 0S &IfF HR=
1.46,P=0.009, 25 5 5IB% B0 98— . IRtk , fBUs%
PR IS5 78 - miR-210 Y7 2535 7] e 2 FLIR
TR IGIRES R OS MARIIR R, i TGl DFS/
RFS Y SCHRAFAE S 0, DRI SR FH ML A8 A X ik
15534, 0 miR-210 A5 Rk 2 FLRIE DFS/RFS
B A A F- (HR=2.81,P=0.006) , 45 % B A 45 2
B, TR ST SR S MR R A SCER S
&7 HR=4.10,P < 0.001, 4518 5 meta 73H7—3%,

HIZ meta TS5 IBEONERE , AIRES IS5 AR5
S5 RIFASE AR, 2012 4F Hong 451 meta 4347
53R 7R miR-210 mRILEH 0S BIA I HR {H N
3.39 (95%CI:2.04~5.63,P < 0.05), {HiZ3CHiw¥
Toyama 5 fff 5% () DFS ) HR {H & 3 A 0S 1 ; Jf:
HARSCHIN T Z2 8508 0 SRR RE, I 1 12 L
THREIEATE I, WML R S5 Hong A
[[], 2014 4E Wang %[“E/‘J meta M7 & - miR-210
BRI EFLIRE OS EM TS MH £ (& IF
HR=1.63,95% C1.0.47~5.67,P = 0.443), W AHELE
U FL I DFS B (& JF HR=2.03,95% CI:
0.90~4.57,P=0.088) , H FIZCH AW EE R 1~4
B AR AR EAE L RS0 1~3 B I
SR LA,

Camps 5% SLFLEREE L 210 miR-210 F ik
SR RN 5 IR R A4 miR-210 AR
N, 73— B R HER-2 BH % i L A
B MVETEE miR-210 & B0 Rk 1 4%
R H k22 | B N i 2 Bk B BTA T i B IR 7 B A
JEPEREZEPY, Toyama % IHFSY 7R - 78 = I3
BgET , miR-210 R &= B & T ER(-)/HER-2(+)
PIFLIRIE . 22350 miR-210 %o 3L 3 FiUS 1Y
ARSI R RSV EE N

SR F LA T AR L, FEARR S
RAEAE—E W RIBRTE . O TR I TR
H SOOI S, At R AR DG BIF 53 00 25 4 220w 1AL g ]
RESZ I T BORMIY 2T ;. QK N & W98 I FE A
KA, HR4E miR-210 #9235 317441 19 I
FHEW AR, W52 B AR RR IR E 4 — 43 4L %k
{EFRVE, TTRES M miR-210 i I 7L B9 45 = 1Y
e ; @mIR Egger K50 I A &k B B RS (P >
0.005), 1HHTFRFHE N AbRER SCERE R, IF
HA M SCHRES e R I8 TR R4, BTk
A OHBR R . B2, B TFAMIRZEREML LS
BRVERIAETE,, AR meta MHTIOZE IS IR TR B H £ K
A Zhua ZRE &R G KRB R i —
HAIESE . A JE ¥ 4k 22 % U1 G I miR-210 Rk R H
53R B PG C R WSk S A T
WA TR, E T HIZ RGN, DB
IERf B 25ie
[B&3Hk]

[1] Yeo B,Turner NC,Jones A. An update on the medical
management of breast cancer[J]. BMJ,2014,348 . ¢3608



55 36 55 2 10
2016 42 1

=
M 2 5

R ARIEIL, 45, miR-210 75 25 5 FLRE BUS K R 9 meta 2047 [T].
F A R (A AR , 2016, 36(2) :239-244

. 243 -

(2]

(3]

(4]

(5]

(6]

(7]

(8]

[9]

[10]

[11]

(12]

[13]

[14]

[15]

Bartel DP. MicroRNAs genomics, biogenesis , mechanism,
and function[ J]. Cell,2004,116(2):281-297

Hagman Z,Larne O,Edsjo A, et al. miR-34c is downreg-
ulated in prostate cancer and exerts tumor suppressive
functions[ J]. Int J Cancer,2010,127(12):2768-2776

Li L,Yuan L,Luo J,et al. MiR-34a inhibits proliferation
and migration of breast cancer through down-regulation of
Bel-2 and SIRT1[J]. Clin Exp Med,2013,13(2):109—-
117

Lee KH,Lin FC,Hsu TI,et al. MicroRNA-296-5p (miR-
296-5p )functions as a tumor suppressor in prostate can-
cer by directly targeting Pin1[J]. Biochim Biophys Acta,
2014,1843(9) :2055-2066

le Sage C,Nagel R,Egan DA et al. Regulation of the p27
(Kipl)tumor suppressor by miR-221 and miR-222 pro-
motes cancer cell proliferation[J]. EMBO J,2007,26
(15):3699-3708

Zhang J,Han L,Ge Y, et al. miR-221/222 promote ma-
lignant progression of glioma through activation of the
Akt pathway[J]. Int J Oncol,2010,36(4):913-920

Xia X, Yang B,Zhai X, et al. Prognostic role of microR-
NA-21 in colorectal cancer:a meta-analysis[J]. PLoS
One,2013,8(11).:e80426.913-920

Wang Y,Li J,Tong L,et al. The prognostic value of miR-
21 and miR-155 in non-small-cell lung cancer;a meta-
analysis[J ]. Jpn J Clin Oncol,2013,43(8).:813-820
Teixeira AL, Ferreira M,Silva J,et al. Higher circulating
expression levels of miR-221 associated with poor overall
survival in renal cell carcinoma patients[J]. Tumour Bi-
0l,2014,35(5) :4057-4066

Chen J,Wang W,Zhang Y et al. Predicting distant metas-
tasis and chemoresistance using plasma miRNAs[]J]. Med
Oncol,2013,31(1):799

McCormick RI,Blick C,Ragoussis J,et al. miR-210 is a
target of hypoxia-inducible factors 1 and 2 in renal can-
cer,regulates ISCU and correlates with good prognosis
[J]. BrJ Cancer,2013,108(5):1133-1142

Ying Q,Liang L,Guo W,et al. Hypoxia-inducible mi-
croRNA-210 augments the metastatic potential of tumor
cells by targeting vacuole membrane protein 1 in hepato-
cellular carcinoma [J]. Hepatology,2011,54 (6):2064 -
2075

Qu A,Du L,Yang Y,et al. Hypoxia-inducible MiR-210 is
an independent prognostic factor and contributes to
metastasis in colorectal cancer[J]. PLoS One,2014,9
(3):€90952

Eilertsen M, Andersen S,Al-Saad S, et al. Positive prog-

nostic impact of miR-210 in non-small cell lung cancer

[16]

[17]

[18]

[19]

(20]

[21]

(22]

(23]

(24]

[25]

[26]

[27]

(28]

[J]. Lung Cancer,2014,83(2).:272-278

Lai NS,Dong QS,Ding H,et al. MicroRNA-210 overex-
pression predicts poorer prognosis in glioma patients[]].
J Clin Neurosci,2014,21(5) :755-760

Cai H,Lin L,Cai H,et al. Prognostic evaluation of mi-
ctoRNA-210 expression in pediatric osteosarcoma [J].
Med Oncol,2013,30(2) :499

Mei Y,Gao C,Wang K, et al. Effect of microRNA-210 on
prognosis and response to chemotherapeutic drugs in pe-
diatric acute lymphoblastic leukemia [J]. Cancer Sci,
2014,105(4) .463-472

Camps C,Buffa FM,Colella S,et al. hsa-miR-210 Is in-
duced by hypoxia and is an independent prognostic factor
in breast cancer[J]. Clin Cancer Res,2008,14 (5):
1340-1348

Markou A, Yousef GM,Stathopoulos E,et al. Prognostic
significance of metastasis-related microRNAs in early
breast cancer patients with a long follow-up[J]. Clin
Chem,2014,60(1) :197-205

Stroup DF,Berlin JA,Morton SC,et al. Meta-analysis of ob-
servational studies in epidemiology:a proposal for report-
ing. Meta-analysis of Observational Studies in Epidemiol-
ogy (MOOSE )group [J]. JAMA,2000,283 (15):2008 —
2012

Fu X,Han Y,Wu Y,et al. Prognostic role of microRNA-
21 in various carcinomas:a systematic review and meta-
analysis[J]. Eur J Clin Invest,2011,41(11).1245-1253
Tierney JF,Stewart LA, Ghersi D, et al. Practical methods
for incorporating summary time-to-event data into meta-
analysis[J |. Trials,2007,8(1):16

Rothe F,Ignatiadis M,Chaboteaux C,et al. Global mi-
croRNA expression profiling identifies MiR-210 associat-
ed with tumor proliferation,invasion and poor clinical
outcome in breast cancer[J]. PLoS One,2011,6 (6):
€20980

Radojicic J,Zaravinos A, Vrekoussis T,et al. MicroRNA
expression analysis in triple-negative (ER,PR and Her2/
neu)breast cancer[]J]. Cell Cycle,2011,10(3):507-517
Toyama T,Kondo N,Endo Y, et al. High expression of
microRNA-210 is an independent factor indicating a poor
prognosis in Japanese triple-negative breast cancer pa-
tients[J]. Jpn J Clin Oncol,2012,42(4):256-263
Volinia S,Galasso M,Sana ME, et al. Breast cancer sig-
natures for invasiveness and prognosis defined by deep
sequencing of microRNA[J]. Proc Nat Acad Sci,2012,109
(8):3024-3029

Chan SY,Zhang YY,Hemann C,et al. MicroRNA-210

controls mitochondrial metabolism during hypoxia by re-



55 36 B4 2 ]

. 244 - Mo E R 2016 £ 2 A

[31]

pressing the iron-sulfur cluster assembly proteins ISCU1/

Biophys Sin,2014,46(3).:220-232

2[J]. Cell Metab,2009,10(4):273-284 [32] Hong L,Yang J,Han Y,et al. High expression of miR-
[29] Chen Z,Li Y,Zhang H,et al. Hypoxia-regulated microR- 210 predicts poor survival in patients with breast cancer:

NA-210 modulates mitochondrial function and decreases a meta-analysis[J |. Gene,2012,507(2):135-138

ISCU and COX10 expression[J]. Oncogene,2010,29(30) [33] Wang J,Zhao J,Shi M, et al. Elevated expression of miR-

4362-4368 210 predicts poor survival of cancer patients:a systematic
[30] Puissegur MP,Mazure NM,Bertero T,et al. miR-210 is review and meta-analysis [J]. PLoS One,2014,9 (2):

overexpressed in late stages of lung cancer and mediates €89223

mitochondrial alterations associated with modulation of [34] Jung EJ,Santarpia L,Kim J, et al. Plasma microRNA 210

HIF-1 activity [J]. Cell Death Differ,2011,18(3):465-
478

Huang X,Zuo J. Emerging roles of miR-210 and other
non-coding RNAs in the hypoxic response[J]. Acta Biochim

levels correlate with sensitivity to trastuzumab and tumor

presence in breast cancer patients[]J]. Cancer,2012,118
(10) :2603-2614
(KFBH] 2015-07-19

)(..+..+..+..+..+..+..+..+..+..+..+..+..+..+..+..+..+..+..+..+..+..+..+..+..+..+..+..x

ATRBEZNEEZEZNESED

18144

(1R BT DD 3 R WS b R R I 28 S A i 5 A
R I AT B T Sl

(2) T ST — MR 20 45 S AT 4,

(3) B304 I 15 PSR B X5

(4) 0 S PR A PRI 5 ) A A5 SRR I s 2

2 M B AN T AR
(1) SCEEHRR A PR B 4 O SCTE SRS B AR bRk
WEH S BT T

(3) G ST ZE b B 5 TR SCIRIRE A 24 SHESIIY | 56k e 44 )5, A4 Bk
KG , HAF /NG | il Zhou Ping, Shi Honglei;

() VEF AL T5 10 2 FR (bR 2] sk = G, an e pg st B R R 2455 — B IE 25 e O Y
BE m R RS A L AR E B RA TR S S F R ) I A MR A

(5)%F T4 H 4 ST e SCREE R 0 58 AR AT 5 n EAns « 7 JFZEIR SCE T R #b
FIEEAFR G, LIRS 5T A E-mail ,

(6)FRAXS T A TR B ) SCFE — AR E TR



