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HE . BH ®AL2F microRNA-374b—5p (miR—374b—5p) K-F-3 % L4045 B350 L T UK bk f
H(DVT) ML, FiE  #®IR202051 A—2021 4512 A Bifd EF RS W B B IR 609 1926 § K45 B54E
ABRIT S, RAERTFRTHDVIH L4+ LDVT EFEADVT, $ A4 EDVT BEEATIRA, 5
AV 63, 1204, WA M E L FH . AL A EFRK(BMD FA PRI FIAR, 54 D-=FA(D-Dimer) .
Y8 R (FIB) | 4F 4% & JR & % 7 4 (FDP) | %% oo B JR B 18] (PT ) | 75 AL 36 o %% ofn 76 B 0 18] (APTT) B
DMATE(PLT ) S dndg AR, i81E 52 0 0 T A BsE KR A P40 % 2 fo 7 miR—374b—5p 69 K3k, H473
5 &G RIgFRAGAR M, 1Bit $ B E Logistic &2 547 2% miR —374b—5p 2 & A % A A5 3 XA DVT #94k £ E e A
. W 2RF TEHFE(ROC) W5 H miR—374b—5p &+ % K45 B4 FF L DVT 69 FRmlacse, &R DVT4A
ISS#4 . FTAUREH &, D—Dime 83287 (P <0.05), DVT 4L miR —374b—5p A5t & ik T8 AT L3
(P <0.05), miR—374b—5p % & A ZLA F AR 4. FDP& miR—374b—5pikk ik 203 (P <0.05), % H# Logistic
WA LR BT ISS [6R=1.123 (95% CI: 1.031, 1.223) ]. D—Dimer [6R=1.193 (95% CI: 1.061,
1.340) ] Z miR—374b—5p [OR=1633.912 (95% CI: 142.683, 18 710.451) ] KF2 % ZA5H X DVT ¢ %
H# (P<0.05), ROCHEMTLEREF, miR-374b—5p & AUC, #BMERZ, 314 0.901 (95 CI: 0.839,
0.963), 84.1% (95 CI: 0.714, 0.900), D—Dimer#J455H& &, #100.0% (95CI: 0.971, 1.000), it &
miR—374b—5p K-F> 1.22 8 T4 8) A FFUM % A A5 A DVT 49K, BFRM L AEAL T D—Dimers

FER . R 5 344 ; miIR—374b—5p 5 fuiF 5 FiKE TARS AR &
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The value of serum miR-374b-5p level in predicting the risk of
lower extremity deep vein thrombosis in patients with
multiple trauma*

Xu Rui-min', Gan Hui-ling’, Dai Wei-hong', Liu Li-zhu'
(1. Department of Emergency, 2. Department of Transplantation, The Second Affiliated Hospital of Hainan
Medical University, Haikou, Hainan 570100, China)

Abstract: Objective To explore the predictive value of serum miR-374b-5p level in the occurrence of lower
extremity deep vein thrombosis (DVT) in patients with multiple trauma. Methods A total of 192 patients with
multiple trauma treated in our hospital from January 2020 to December 2021 were selected. According to the
presence of lower extremity DVT, they were divided into DVT group (multiple trauma complicated with DVT) and
control group (multiple trauma without DVT), with 63 and 129 cases in the two groups, respectively. Demographic

characteristics such as age, sex, and body mass index (BMI) were compared between the two groups. The levels of
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D-dimer, fibrinogen (FIB), fibrinogen degradation products (FDP), prothrombin time (PT), activated partial
thromboplastin time (APTT) and platelet count (PLT) were analyzed. The expression of miR-374b-5p in serum of
two groups of patients was detected by quantitative real-time polymerase chain reaction (qQRT-PCR), and its
correlations with clinical indicators were determined. Multivariable Logistic regression analysis was used to
investigate whether serum miR-374b-5p level was an independent risk factor for multiple trauma complicated with
DVT. The diagnostic value of miR-374b-5p for multiple trauma complicated with DVT was explored via receiver
operating characteristic (ROC) curve analysis. Results The ISS, the frequency of lower extremity fractures, and the
level of D-dimer in the DVT group were higher than those in the control group (P < 0.05). The relative serum
expression of miR-374b-5p in the DVT group was higher than that in the control group (P < 0.05). The frequency of
lower extremity fractures and the level of FDP in patients with high expression of miR-374b-5p were higher than
those in patients with low expression of miR-374b-5p (P < 0.05). Multivariable Logistic regression analysis revealed
that ISS [OAR =1.123 (95% CI: 1.031, 1.223) ], the level of D-dimer [OAR =1.193 (95% CI: 1.061, 1.340) ] and the
expression of miR-374b-5p [ OAR =1 633912 (95% CI: 142.683, 18 710.451) ] were factors affecting the
complication of DVT in patients with multiple trauma. ROC curve analysis demonstrated that the sensitivity and the
area under the ROC curve (AUC) of miR-374b-5p for diagnosing multiple trauma complicated with DVT were the
highest, with them being 0.901 (95% CI: 0.839, 0.963) and 0.841 (95% CI: 0.714, 0.900), respectively. In contrast,
the specificity of D-dimer was the highest, being 1.000 (95% CI: 0.971, 1.000). Conclusions Serum miR-374b-5p
level is independently correlated with the complication of DVT in patients with multiple trauma, and it may predict

the occurrence of multiple trauma complicated with DVT with the cut-off greater than 1.22, the performance of

which is even better than that of D-dimer.

Keywords: deep vein thrombosis; multiple trauma; miR-374b-5p; serum; ROC
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> b B Sumte. MERVERE WEEZ —, 2
R BB AEZ R AR T Ok, BB s KA A i I &
SiE A9 RURS: AR 7 L 2 B0 24 i s 1 A T Y 3 2 D A
Z—W, N R ER K 142 (deep vein thrombosis, DVT)
J2 DRLUR K I A 0L 9 S 56 45 3 S50 Dk 1t 4 BHL 2
T 5 | & 00T JHC R i ok [ 9 s i, 0 )5 3 R AR
Sy 5| R B ke FE MR IS 2R AR A S R B R
B B BOHE AN BOER R I A 2 SR, TR
DVT FLHTAE AR 3 B2 8 ik 0] 90 AS 1 5 S8000 JRE 1 i
Ji PR T S B S SO B I R A
RCHEA], R DVT (9 519992 Wi B 7 e B2, B 5 3 B
T2 BRI R B B T 2T R A S
B3P R IOk LA ) G 2R (H gl = R 0T RS0 R e DK
IR 8 1 SR BS W i, it — 20 BRI T T Bl 5K
T

MicroRNAs (miRNAs) & —J5/INAY | 3F 4 B 1) BR
% RNAs. miRNAs il i #8390 ) 25375 5 mRNA [
e R 45 2 Sk e B 1 A, AE AP E I miRNAs L
JEH R K AR, © R 25 Fh i oA W51
e AL AR R T, SR, miRNAs 7 i #4898 1%

A 45 5 T W SR AT AR AR > o A BIE SE HREE L miR-
374b-5p Y& N AT oL JE AR 10 B SRRk
HEDVT WIE %, 7T VE N DVT (7 Rl 18 12 Wi &
AT HE T A TR R DR e A 5% v 28 3 A6
T miR-374b-5p 1£ £ & A5+ & DVT & g 3
K, DLERT A T 22 & 1k 40 9F & DVT XU Hh
HrE .

1 ARSI

— g R

VEHL 2020 4F 1 H —2021 4F 12 H 78 i 5 & 2 Bt
55 IR E B k2 1Y 192 1] &2 Kk 15 B AR N BIF 5T
X4, MEE S IF AT B DVT ¥ £ & 15 91 & DVT
BEME N DVT YL 2 & G3dE DVT B34 1E b X IR AL,
Oy WA 63,129 ] . DVT 4 6 105 /™ & #2 i oF 43
(injure severity score, 1SS) 41 9 ~ 39 73, *F-#4 (20.67 =
937) 4. MAMRHE: OFER=> 182, @£ ki,
GAPBE 14 d WHEFT>2 IR (0 2 3% ) 1 75 ke 4 (38
LIRKEETEABESRS 3 ~ 7 K, W ATEMIZESS 8 ~ 14 K
AT G SR 2 ) , DVT 2 WiAR 1 T JH i Ik af 47 s oy
FEAE ST D75 5 8 Sk P 8 Jk I 457 A BB 08 BN
RE R A 8 4 PAT 5 L 358 A7 R €8, B ik o 22 5 4 ke
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) =2 8 ok & BRI o 1 22 A8 e @245 24 h I3 A
Bt o &N GETt2 R B R 56 B0 175 8. o8 5 .
HeBRAR e : QA< 18 % . QBEA:A il et pe i B
RrERIT . QA BEMES BB R . @F %
PR G R . ORI L. @ T
TR AT, b7 BE AR 0 1SS PEAL R 1 A4
JEE R

1.2 FHik

121 Eabdgirieal  BETABGES 1 RIER
25 AR AR R MK I, F 4 °C LA 3 500 r/min
B0 10 min, ¥ FVEF R E EP A b, -80 CUKA 4
FEREDN o SR 1 2 o 98 50 Ol 1 A I V9 2 S8 2 i v
D- "R AK (D-Dimer ) ZKF-, 32555 £ 0 FI /e ot 2 A2
PIRHE IR A B2 W1 5 2R FH R 1130 A6 I o 375 95€ i 7
Ji B} 8] ( prothrombin time, PT ) 17 £k 55 43 ¢ 1L 1 Mt
i} 8] (activated partial thromboplastin time, APTT ) 7K
- R & A AL TR AR A B AR A R A
K B A g i AR W T AT 4 R AR
(Fibrinogen, FIB)*ﬂZ?Zﬁ%EElﬁﬁgfﬁ%(ﬁbrinogen
degradation products, FDP) 7K -, 5 il 1265 & W [ |
TR A= AR A R A R 28 A 5 R Sysmex €S 5100 42
H 3 1 43 B AR DU i /s B 1 £ (platelet count,
PLT).

1.2.2 TR

5B R E 2 R A B 4% R & (quantitative

real—time polymerase chain reaction, qRT—PCR ) # ]
miR—374b—5p A8 2t & ik & B 1.2.1 W 0fi ¥ £ A
TRIzol Reagent ( 32 [E Invitrogen 23 &) ) 2 7 £#2 B &L
RNA. ffi /] PrimeSeript RT Reagent Kit ( H 4% TaKaRa
P20 2 4k ) B B RNA 5% 5%y <DNA |, fifi J§ SYBR®
Premix Ex Taq ™ T ( H 7% TaKaRa # = & 41 ) #F
ABI 7900HT Fast PCR Real-time System ( 3 [E Applied
Biosystems /A ] ) I #47 qRT-PCR JZ i , )z v 2% 1 -
95 °C Wi ZZ M 10 min, 95 CAE M 10 5,60 Cil k20 s,
72 CHEAR34 s, H 40 MEIF . LLUGHE NS, R
27489 miR-374b-5p AHXT R A =L G Y H
ATAY TR FERGARAF S . 51975
W1,
1.3 oA

MR 45 miR-374b-5p Al X ik i 1Y AL E K 2
& i It & DVT J8 # 43 8 miR-374b-5p X % ik 41 |

#3345
xz1 s5l9F75
EIE7RS
A 5751
JE/bp
miRe  IE[l: 5-TCAGCGGATATAATACAACCTGC-3' 23
374b=5p  [Z i : 5S-TATCGTTGTTCTCCACTCCTTCAC-3' 24
R : 5-ATTGGAACGATACAGAGAAGATT-3' 23
U6
1] : 5-GGAACGCTTCACGAATTTC=3' 19

miR-374b-5p & F ik 41, 4354 3132 49, LI 4
SR I RS bR A 22 57
1.4 SitER*

BOHE 43 BT K FH SPSS 21.0 Fil GraphPad Prism 8 4
TR, T PR A £ bR 25 (x 2 9) FoR L I
BT K5 5 THBCTRE DI A L B3R (%) 3o, TR
H XK 5 5 2 il 52 38 F T AE R 1E (receiver operating
characteristic, ROC) i £& ; #H 5¢ 14 43 #7 2K i Pearson
¥ SR PR R 3 A R 2 R Logistic [ IR R
P <0.05 hZEFAGIFE L.

#HR

DVTAEXRAREIRAZMLE
Wi 41 5 & vE B AE % BMI L FIB . PT , APTT . PLT
WA, 2 e 3 xR e, 22 57 RG22 L (P >0.05) ,
Wi 2H B8 1SS PE 43 A TG R Bl 4 b [ L D-Dime |
FDP [0 32, 2 R A it 2 L (P <0.05) , DVT 41 1SS
PESr A F B 4 e . D-Dime . FDP 45 %) B8 4H 1 o
W32,
2.2 WHEEMFEmMR-374b-5p X RiLBLLE
X R DVT 4H £ 35 1L miR-374b-5p AH X 3
KT (1.01 £0.15) . (1.57 £041) , &t K, 22
S G 5 X (1=13.730, P =0.000) , DVT £ %% %}
M2 o
2.3 AEmiR-374b-5p FRiXABEIGKERILE
miR-374b-5p fIk & ik 41 5 miR-374b-5p & F ik
20 B FPE R AR BMILISS 743 . D-Dime . FIB . PT .
APTT \PLT AL, 28 ¢ Bk 30, 22 57 4 it 22 B X
(P>0.05). PIZHAJTCT BT FDP ILER, 2 R A58
P12F 3 (P <0.05) , miR-374b-5p i3 £ i A F K
B Pr & . FDP # miR-374b-5p ik % 1k 4 & .
W23,

2

2.1

- 76 -



B

8 1 PRI, 55 LT microRNA=374b-5p /K SF TN 2 A P 13 A6 T MG i Ik e SRS ) 441 (L

*2 DVTAESMRAZBFIRAIHILE

poiisEe| 129 75/54 41.10 £ 8.01 22.57+£4.32 18.87 +6.26 59(45.74) 70(54.26)
DVT4] 63 40/23 42.21 £8.32 23.33+3.22 2543 +7.97 43(68.25) 20(31.75)
/X E 0.505 0.890 1.238 6.217 8.618
P{E 0.532 0.375 0.217 0.000 0.004

papiie) 8.22+4.35 2.82+0.76 17.80 + 6.61 14.95 + 1.77 31.16 + 4.08 34.87 +3.89
DVT4] 12.08 +7.81 3.01£0.83 20.52 + 8.99 1542+ 1.83 31.96 + 6.12 35.64 +3.64
t/xH 4.012 1.578 2.369 1.708 0.155 1.315
P{H 0.000 0.116 0.019 0.089 0.913 0.190

£33 AEmMiR-374b-5p RiIABEEIRKEIRILE

miR-374b-5p Kk 31 19/12 42.15+8.78 23.50 +3.28 7.81+3.28 16(51.61)  15(48.39)
miR-374b-5p mFiE4 32 21/11 42.27 +7.99 23.16 +3.21 6.34+3.12 27(84.38) 5(15.63)
/¥ 0.128 0.057 0.416 1.823 7.800
P 0.797 0.955 0.679 0.073 0.007

miR—374b—5p1EH§5i§E 12.28 £ 7.95 3.03+0.93 18.03 £ 8.45 15.20 £ 1.88 35.70 £ 4.08 35.70 £ 4.08
miR-374b-5p ik 11.88 £7.79 3.00+0.73 22.94 + 8.96 15.64 +1.78 3558 £3.22 35.58 +3.22

t/ X2 1H 0.202 0.143 2.236 0.954 0.130 0.130

P{E 0.841 0.887 0.029 0.344 0.897 0.897

2.4 EE&k{GHEZDVTHIZEZE Logistic B1J3 T i (area under curve, AUC)  BUBME: fe 1 , 4351 4

S

VIR IE & DVT AR A2 &, LLISS ¥4 A T
N B 3 . D-Dimer . FDP & miR-374b-5p 1E K A 28
IR (L% 4) . #1472 H K Logistic 111 537 , 45
55 1SS T4 [OR=1.123(95% CI: 1.031,1.223)].
D-Dimer [0 R=1.193 (95% CI: 1.061, 1.340)] 5 miR-
374b-5p [OR=1 633.912(95% CI: 142.683, 18 710.451)]
IKVREZENIHR DVT IR R (P<0.05), W3S,
2.5 miR-374b-5p Xt & & 5 7 & DVT i) Fi il 3¢

0.901 (95% CI:0.839,0.963) ,84.1% (95% CI:0.714,
0.900) , D-Dimer 17 5 1 45 5 , 7 100.0% (95% CI :
0.971,1.000) . & B IfiL 7% miR-374b-5p & ik /K F >
1.22 % £ % 45 9F S DVT ELAT 8 = 14 7300 2L fig .
WLIE 16,

2.6 THXMESH

Pearson FH SCPE 73 A 45 R W7, LT miR-374b-

5p57F & DVT S IEA 3 (r=4.141, P =0.000),1SS ¥

BESTHR
ROC i £& 73 b7 45 5 /R , miR—-374b—5p A i £&

4% .D=-Dimer 53 % DVT JoAH KM (r=1.541 ,5.210,
P=0.161.0.854) .



rh E A A Ak o533 %
4 MER Ho =
-
0.8 [
AR v (E] /
1SS T4y TR LA g 0.6 ’IA//
i 'g )
AT T A4 #=1, £=0 B 04 — miR-374b-5p
N 57 Bl D-Dimer
D-Dimer SR 02 F _ e
FDP SERRI R 00 , , , ,
miR-374b-5p SRR 00 02 04 06 08 1.0
14551
B 1 miR-374b-5p il & & {5 FH & DVT BEH
ROC %k
*®5 MEBEGHEZDVT E2EM S EZE Logistic @ A4 S5
. 95% ClI
A b S, Wald x* P{H OR
TR R
ISS T4y 0.116 0.043 7.121 0.008 1.123 1.031 1.223
BT HeEdr -0.613 0.597 1.052 0.305 1.845 0.572 5.950
D-Dimer 0.176 0.060 8.759 0.003 1.193 1.061 1.340
FDP -0.033 0.043 0.583 0.445 0.968 0.889 1.053
miR-374b-5p 10.080 1.904 28.033 0.000 1633.912 142.683 18710.451
%6 miR-374b-5p X & LG FH A& DVT HIFN S BE S 4L
~ 95% CI R/ 95% CI FE S 95% CI
eIzt TR {E AUC
TR RR % TR BR % TR BR
miR-374b-5p 1.22 0.901 0.839 0.963 84.1 0.714 0.900 94.6 0.892 0.974
ISS PS> 28.54) 0.731 0.655 0.806 39.7 0.285 0.520 94.6 0.892 0.974
D-Dimer 16.41 mg/L 0.627 0.535 0.718 31.8 0.216 0.440 100.0 0.971 1.000
3 T SEAR, S BRI A DVT B9 & %Rk 11.8% ~

B3 5 A Tk e A XU 38, TR
Jik a4 1 Sk 1453 S5 0 — P e K B A 0 O R RE, T
BRI E R IR MBOR R, U K i
ZRATE R, LEHAM, m Tz BRI IR
PRAEFLAER , DVT IG5 R vk AR 4 % . 40
P R Pk B e e B 4R IX G o AE — BTG IR A
15 R K iR R R, R (6 2 i S A
AT RE A B, BRI T 2 0 1 A 35 TR Ik ol 4
TR o W 1 A A R R ik v R AR AT SR AR
JEHERR DVT iy pe e PR &, Bl T & 5
R FARARANE KK A 9% AR, PR
TR BeAh, B I R ARRAE £ A AN AT
FEM, BEBEN R A A S DVT AR K — &6 43 G

65.0%"" . E IR B 1y I I OR B BT R 5 A
5 P R I L A 1 5 AR, (E Bk = B TR AR bk
I v e S RIS W T i, dE— B BRI T B R
W% . ER D-Dimer & H AT DVT PEA% o R H 5 ) 32 1)
AR EY, HIR R ER AN REAE U DVT 594k
SEAZWIARAE . B 4 SO AR A= B S A5 R
LRy, FTLADVT BE SR R AR ik
miRNAs 7525 M5 P AR A Rl 19 A= P b 35
Yy B, o w7 AR M TR R SR
miRNAs #9 JLA G 50T B Al B 1 & AT 52 0 i A Jat
P w5, A TR O Ak 3 A T e S
Argonaute2 £ |1 Fl 5 % B2 IR 25 145, miRNAs 7E Il
I DR AR 2 A s B PR AN AT A I s R, IR
miRNAs R G fi] 8 LR AVERNAR; fem, HAR%
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Ty W L e O B A B X R A . e 3 A B AR
EZUF B T miRNAs /E b DVT 12 Wibr 259 11 i H 1E
TE32 B M Z i 6 . DU PR 5E T miR-21 Af
ik B 1) FASLG 175 3 PN B AH 200 1 4 58 R ofn 4 AR
S R KO A T B — AN W AE B TS bR AR .
JIANG ZEH 36 6 # miRNA-320a/b 5 D-Dimer 45 &
P 5 VR R KM A 3 02 W ME A P . XU APV E
T miR-125a-5p .miR-223-3p Il D-Dimer [ 4% £ I
Ry — T Y TR KA TR B A W AR R .
Rodriguez—Rius A il 1 A= {553 M F-F B 7E DVT i 22
IR 4 B2 miRNAs (miR-194-5p . miR-885-
5p. miR-192-5p . miR-126-3p) , JE 116 T HAE N
DVT T A 1 7 S5

AW 5T 45 R KB, DVT 40 miR-374b—5p A Xf %
KT IR, Z I K Logistic [ 9 5007 45 51 R
miR-374b-5p J& £ K 1)i 3+ & DVT B2 0 K % . miR-
374b-5p 1E £ K A%i I DVT I 1t b (6 9 45 178 FH AL ot
AN Bk R 22 B UE A R I, 4% RTUR K ot A4
T IAT 5 o AR AE 21 i PR 1 3l Ao 2 2 R o s A
U, R ERRE BB B o /N
EL 448 A L B T 227 /N Al A R/ 2 200 L b {1 56 4%
R & SEIR (Wb A NS ESTRIEA Y /3
R AT TG E T B N BCDVT & AR Y R
LW, 2 WAL T D-Dimer™ . A BFSEHIE , miR-
374b=5p BN AT N AR A 2R 10 19 3R 2ROk AR
HEDVT HIE . e AME 5T HGH | 76 4 B 1 90
P 1, miR-374b-5p I £ J& T 50 11E AH OC J DX A
%, FIBE 5 T ™ A ST M A G SR A
miR-374b-5p W] fi 3 i 5% W R A N AE 2 ki A
DVT ¥ i & a2 4 H

2k LTk AW S5 B, 17 miR-374b-5p
K5 L2 K0 K& DVT BAG 7 4 G, Hakakk
F->1.22 B AT 4 By FH T 0 22 & 45 1 % DVT B3 1)
SRS, T30 %% BEAE T D-Dimer. A< BF 5% 14 Jmy B 4 1n
TS A A A T AR AT BN R A B KT
RESsHISS eIt . T2 MR AN IS 08 I 35 25 7
AT SRR . U, B AT R DT, R E U A
A FE , SZ R FERTR] R B IRIT SR 2 IR E R
SR L3 [R] — R O AR BB B IR T T S AR k2
WA E LR, M, A5 AWFSE T miR-374b-5p,
S5 T RS AT DL 2 AN W] A9 miRNAs 3 75 48
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