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Abstract

Objective: To investigate the difference of MMP9 protein expression in benign thyroid nodules and
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thyroid cancer. Methods: Case-control studies on the relationship between MMP9 protein levels
and thyroid cancer by searching PubMed, Web of Science, CNKI and Wanfang databases before
December 31, 2020. The literature was selected and relevant data were extracted according to the
inclusion and exclusion criteria, and the methodological quality was evaluated using the Newcas-
tle-Ottawa scale, and the extracted data were statistically analyzed by Stata 12.0 software, and the
I2 test was used to evaluate the heterogeneity of the articles. Results: A total of 10 eligible articles,
including 554 patients diagnosed with thyroid cancer and 337 patients with benign thyroid no-
dules were included. MMP9 protein levels were significantly higher in the samples from patients
with thyroid cancer than in the group with benign thyroid nodules, with a statistically significant
difference (OR = 9.80, 95% CI: 5.77~16.62, P < 0.05). Meta-analysis by dividing thyroid cancer into
multiple subgroups by different clinical features showed that high expression of MMP9 was asso-
ciated with larger tumor diameter (OR = 3.37, 95% CI: 1.36~8.34, P < 0.05), the presence of
envelope invasion (OR = 13.95, 95% CI: 4.13~47.09), lymph node metastasis (OR = 6.05, 95% CI:
3.28~11.15, P < 0.05) and higher TNM stage (OR = 5.03, 95% CI: 2.40~10.56, P < 0.05) were closely
associated. Conclusion: MMP9 protein is highly expressed in thyroid cancer tissues, closely corre-
lated with tumor diameter size, envelope invasion, lymph node metastasis, and clinical stage, and
is expected to be a new therapeutic target for thyroid cancer.
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R BRI (TC) 2 B DL iR 2 —[1]. BT N DR AR B 25 178 (kA Bk FUIR IR R %
BAE LTF[2] [3]. FOIRARIE (0 R HLER G Rr 7 20 e B o DRI, 5005 FRODR B9 1100 R A6 R R Je v FE MR SR A
T HUR s 1 2 WA ye 7 IR B 4], B4 ) B 1 (Matrix Metalloproteinase, MMPs) & — %
FIERAB KA, SMHREK. RBAEBSEZEUIMKG] [6]. 354 ARG AT AR AR 40 5
(Extracellular Mtrix, ECM), 0] DAF il e M8 R 7]. EATA V2 A, MMP-9 JE i Ji i % i A
22— EASMIF TR, 421 MMP-9 2 7K P LR S AE HH R A 36 0 [8] [9] [10]. [FIA K & STk 3 R MMP-9
75 FUR g b A B R IA K [11] [12]. SRT0, IXUERFFE IR RAR /DN, s e S0 B it —
ARt Bk, BET T BATH Meta 2087, DARZE MMP-9 & [ R IATE UK BRGPE R 5 ) M IR AR
SR ES KR,

2. RIS
2.1. XHkieE

i E 4 43 k2 PubMed. Web of science. CNKI A5 75 Bdiw 2 . W FT A Bl N4 T R R H 5%
MMP9 & [ 3iA 5 HURIEAHSCHIB 7T, B2 7 5] 28 = A Ve . R RIT e EA @ Dok R
2020 4F 12 H 30 H. ki MMPI, EFiEjmE AN 9. FUREIEME ., PR, RE

W&: (MMP9) or (i< & & E g 9)) and ((FURECEIEMIE) and (HUREVE)): SE3Ck R y: MMP9
[Mesh], Matrix Metalloproteinase 9, Thyroid Neoplasms [Mesh], ThyroidCancer*, Thyroid Carcinoma*, Thy-
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roid Adenoma*, Thyroid tumor*, 2% N: ((Matrix Metalloproteinase 9) or (MMP9)) and ((Thyroid
Neoplasm) or (Thyroid Carcinoma) or (Thyroid Adenoma) or (Thyroid Cancer)). )5, FaItERMHKSH L
BRA 2 B,

2.2. N HEBRER)

2.2.1. NI
1) WFFENT GO FUIR AR R 3 MMP9 2R (AR SR IA IR AT s 2) 47 FUIRARA 5 995 BE2 W ol FEOIR BT
Jo ol R M DR R 1 AR HOIR IR BRIRE 202 3) SR e 2H UMb 25 7 VA A 44 MMIPO B (1 IR 3R B 7K

2.2.2. HippdmifE
1) WFFNE GO EE AR 2 BB R AT 52 HAth a7 i 70;  2) Bl = sliE FEA R A L 20 BT ;
3) AEABEHALEAGTH LR MMPO FE A RIZRIEK T 4) ARSI, kit L L EE KRR .

2.3. CHRTHIE K SRR

PR A 2 R SC R R . AN A SR RO F U, A SCEBIRA —BUS S = A A
LPRE o RGN SCHIRIEAT TR ARSI IRIMARERE: © CEARRMEL, H—EE. AR,
WS TBER; @ BHEFEAR. MMPI KiK. IR/, ZEMBERGIE. £EMHREL
F&. TNM 203 SR Fe 8 A4 . s 3L 90N 10 f% SCRiR[13]-[22].

2.4, REFMHN
KHUAH R /R - 8K He i % (Newcastle-Ottawa scale, NOS) P4/ 44 A F SCHR 5 B[23] . 1§ 44 1 3 7 3

MALTER GRA BB =AAEE RE . VI B EEER LR TA. LB Tk S
BB TT % TENFRHEILTE 9 700 PRMIRT 6 0 AR E S, " T EEET 6 0 Dy i S .

25. GiitFE4LE

BT 48+ M40 F) Statal2.0 . P AEAT 12 20 HT a9 NBIFFE R S R, 25 &0 95 1) A AEAE St
2R R (P > 0.05, 12 < 50%), & 5E R BB R AT Meta 7047 ; 45 5% WF 72 B AEAE Se it 7 R (P < 0.05, 12>
50%), FEALRNARLBEIT Meta 04T, X GN SCRRBEATBBUBE 0 LR SR 0. B, Egger’s /&
B0 P2 5 AT R R o
3. &R
3.1. ANSCERRISRIR R B ASFHE

FR A SCHR AR IR AR (] 1), IR 10 R SCRRIATR BT BRI 7T, B4 1 5T SCSCHk AT 9 e
fike GINIY 10 5 SCERIHRIE T MMPO 7F R R BRSS 17 5 HFUR BB MR A b R iE Z 5, Hk
T MMP9 5 FUIR BBt i BLAR /N R I SCHR 3 F, MMPO 28 [ 3280k 55 BEOIR e 1 i g s 6, AR 0
KR ISCHR 4 Fs, MMP9 2 5 BOIR B firb g bk B2 45 36 82 6 R ISR 8 5, MMIP9 25 [ 5 FUIR i s
JifEE TNM 43 B35 & 1 SCiik 6 45 (5 1)

3.2. Meta TR
3.2.1. MMP9 7£ FRRBR B P 4R 40 &2 FRR AR R M B AR PRI

YN 10 Joaf SCRR/ELHE DR B 14 geg 554 51, R HUIRIRZE T4 4R 337 . T &t FE IR AEfESe it
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Figure 1. Meta analyzes literature screening and inclusion flowcharts
B 1. Meta 53 3Bk R M RAZE

Table 1. Basic information about the included literature

= L AANTEERFR

i MMP9 (BH /550 E HA(5I%)
G ﬁﬁsﬁ PR RRIRE R FRIREME AR el TS
i3 P2y i3 a5 i3 a5

iK% 2007 2432 8/30 39 22-60 9/23 10/20 6
k&I 2008 32/50 17/45 57.6 27.4 20/30 12/33 6
L)) 2009 29/48 2/18 18~64 17~78 12/36 5/13 7

& iubia 2010 52/60 10/40 48.5 NA 27/33 NA 6
i 2012 40/56 12/40 54 51 24/32 17/23 7
R 2012 51/53 11/20 37.53 NA 10/43 NA 6
TR 2012 46/56 11/30 53 NA 18/38 NA 6
Xian ying meng 2014 61/66 8/40 45.8 421 31/35 13/27 7
Xk 2015 72/85 14/26 44 43 30/55 9/17 7
fEife 2018 37/48 9/48 44 43.15 16/32 18/30 7
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Overall (I-squared = 58.1%, p = 0.011) 9.80 (5.77, 16.62) 100.00

NOTE: Weights are from random effects analysis

Study %
ID OR (95% Cl) Weight
i
k4%, 2007 —oi— 8.25 (2.64, 25.74) 9.75
4T, 2008 —_— i 2.93(1.27, 6.75) 12.32
i
¥F77, 2009 —i—o— 12.21 (2.52, 59.26) 6.88
R, 2010 E—o— 19.50 (6.94, 54.76) 10.60
1
JA%, 2012 —o—i— 5.83 (2.39, 14.22) 11.82
2R, 2012 —io— 20.86 (3.95, 110.27) 6.44
T, 2012 —0—5— 7.95 (2.90, 21.80) 10.79
Xian ying meng, 2014 i —————— 48.80 (14.75, 161.45) 9.31
xiuk, 2015 —o—i— 4.75 (1.80, 12.54) 11.12
i, 2018 —é—o— 14.58 (5.42, 39.19) 10.96
<
1
1
]
)
I

T T
.00619 1 161

Figure 2. Meta-analysis of MMP9 expression in thyroid cancer tissues and benign thyroid nodules

2. MMP9 7E IR BRIE B AR R M FRARBREE T h 3R1AH0 Meta 4R

3.2.2. MMP9 ZE R BR BB PRI S A RIBARFHER X R

FATHE 2073 MMPO 75 BRI A4 I8 o 1 2k 5N AR RAFAE ) 8 &, ARYE MR BLAR /N,
AL WELER . TNM 30 AN TEH. 56T MMPY i H IRIE 5 FORBGE LM BAR I K &R
SCHERH, LG 95 i IR IR IR AR KT 1 om UK 53 9 HUR IR PE MR BLAR /T 1 om R . &
WA ) ANAEAE S PE(P = 0.285, 12 = 20.4%), Meta 73477 [ 5 R AR (1] 3). 455 2R, MMP9 &
FRIESHEART 1 om [ FUIR AR R 25 DA 5% (OR = 3.37, 95% CI: 1.36~8.34, P < 0.05), T MMP9
(122325 15 HE R I P e A BSAR AR 1R D% R STk, A0 119 91 HR IR IR AR AU 1 B3 A& 106 51 T8 FEOR
AR EARIU I 3 . S BFFT IR TG S LI (P = 0.922, 12 = 0.0%), [RIFEIE [ & BN A (1] 4). 45 B,
MMP9 & [ iR ik B H %5 5 R A BRIZIE(OR = 13.95, 95% Cl: 4.13~47.09, P < 0.05). J<F HUAR JIR% 1 fih
JEH A MMPY 130k 5k 47 0 R SCIIIE S, B A RSB B3 202 4, TTikEEHE
B 243 1], ARHE BB FT 1A AAEAE SR ME(P = 0.227, 12 = 25.3%), % FH [ 5E BN AR R HE4T Meta 2341 (14] 5)
25 FE 7R, MMPO 75 bk 00 25 5 7 1) FR R Jt o0 2 e 8 2H 43 ¢ 1 B 155 (OR = 6.05, 95% CI: 3.28~11.15,
P<0.05). fxfa, HURBEENEMIEHLH MMPY FIZRiAE TNM 2r IO RSk, A4 TNM 238 1~11
W 218 1, 1I~1V B 58 147 Bl ST S0 ASTEAE TP = 0.957, 12 = 0.0%), K FH [ 1 RN 5
AT Meta 73 H7 (141 6). Meta 23745 3 R, MMPO & (A m KI5 5 S MR S, ZRE4
127 Y (OR = 5.03, 95% Cl: 2.40~10.56, P < 0.05).

3.3. RS

BAVZE— B BREE— RS I SRS AT BB b o SRR IR 45 AR ZE AN K, IX T PH Meta 2) #T4h 51
(A 7).
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Figure 3. Meta-analysis of the relationship between MMP9 expression in thyroid cancer and tumor diameter size
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Figure 4. Meta-analysis of the relationship between MMP9 expression in thyroid cancer and tumor envelope invasion
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Figure 5. Meta-analysis of the relationship between the expression of MMP9 in thyroid cancer and lymph node metastasis
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Figure 6. Meta-analysis of the relationship between the expression of MMP9 in thyroid cancer and tumor TNM stage
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Figure 7. Sensitivity analysis of MMP9 expression in thyroid cancer tissues and benign thyroid nodules
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Figure 8. Funnel plot analysis of MMP9 expression in thyroid cancer tissues and benign thyroid nodules
8. MMP9 7E FIRBR R LE A B R 14 FIRBREE T R R th RIA VIR HE 73 47

4. ¥hig

Bt AT B R AR AN DA 5 Rl i e A ) A, HOIRARSE 1Y () A IR BB
RS . IXEEHURIRGS TTRLIA 10%~15% ] L2y ORI [24]. BT, E GRS . 8. BUH
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PERZ 2 AR A RS R S LR G VAT, AR — e R R B AR IR B2 W R M, (B 2 10%~30%
(1 B E AR A2 Wi [25]. [l A A1 FOIR B Fi R S0, FFOPR R 48545 8 FPOHR IR 1B 2 ol 200 5 it A 0 e
ANREHIZ AT R o TR SR LASE Ers WidEfa 1, W BRAF. PTC. TPO %5[26] [27]. KIS RET 1
TELE ) FOIR B 2> TR B8, 5T FODR B A 0 AE R P B8, T00 RO Bt ZE 02447 0, BABCT SR
AR T G T #E S BAR U N E L. MMP K=& — & 20 2NN R 1B A R P JORR 5K %

B 5 4 R R Y SR A0 T 43 R B PR S DS R SSRVA A B L T 0 A 2 R Y R R R R T A 28]
e R A P 240 A2 2 AR R e v R EE LA T B MMIP-9, R 2 R SR E AR —, HT
ZERFH MMPY FIEFLRE ., FiEMEN AT FERERESBEEARS S, JFRdTHERSREEA
fif 5 HL A1) DR 7 22 B PRSP 5% 28 R FE AR T [29] 41, MIMPO K] 32 3238 11 p38/MAPK [30]. PIBK/AKT [31]
[32]. ERK/MMP [33)2:(5 SR mi o g o3 ss . Bkl it . T IR R BEEE, —RPUEA
STOF R ERAERE T . B AN K ERF AR, MMPO KB In 2 (e it & A, @i is MMPY 2 (8L
MMP9 15 530 %230 R 3 . Yu 25 N & B SDF-1/CXCR7 Al p38/MAPK il # iR ik, 1
p38/MAPK JIfi|71) SB203580 TiAbH Al B &[4 MMP-9 [()3ik . iX# W] SDF-1/CXCR7 i#il p38/MAPK
BARIEIT MMP-9 541 55 51 S5 40 (1112 28[34] . Min 45 AR B FITM3 JE D R 23 A% MMP9 1) 2%
ik, AMHIETE R AR . KRB IFITM3 83 p38/MAPK 24213 MMPY [()3%ik, HIhfedciiuks) 1
JIF 968 ()12 28 PE N6 R 1 [35] - Liu 2 AR Bl TAMs @i 43 MMP-9 % S b # %, MMP-9 it
PI3K-AKT-Snail il %1% 5 I 7 — (8] 78 B AL (EMT)REFE o )5 A MMP-9 J5 B 1) 771 v S 25 38 i 197 25901
AE, WM R[36]. Lin 58 AR CRKL B R E@E T i MMP9 FIRIAFIHGE ERK B2
E T A0 B 2 [37]. FRATTBIB SR I, MMP9 2 178 FODR ST fif g i A 23 rb ) 2 BH 6l vy T R 46
WU, HLBEA HR SRR A AR EBARIC . R ELARRIIE R TNM 23 S IR 38 i 78 HOIR
R IR 2 h RIA I I . 25 G AR, BATWIE Y s k] IR i 40 i MMPO 8 ISR IA
Z 2 PSS @B AT, L MMPO A I HUR IR 10k R, X S BLJE ORI a7 SR T — A
(77 18] o AHFFLILN N 10 G SCRRANAAAE S i 1, 383 2 VR = B & Egger’s #5960 1IE B AN E R R Aoy o
AR FAER I EAIAAAE—Le R R PR K2R STk 5 BR T 96 S BN TSSOk, TREAFAE
—E M. 28 BRI, MMP9 & F7E HURIEPE MR A R s 3208, B FORIEAE o8 1)k e 25 1)
FHOG, B RCNIRTT FOR BB I8 (B S s o AR T B M A N SCHR IR ot B Je 0, T S A M 4R =
I PR 52 i o

EE U H

X4 HARB RS H (95 81902702); 1144 kPR 5 S LR H @ ST H (4R 5
20110731250).
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