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HE. BY R LE microRNA-206 (miRNA—206) 5 k548 F g L 4k B AT 2 A AUk il 4 %
BRERGNE, ik BIR20205F6 A—2023 56 AEAREMNKFRBEELSF —ERLLERLPE
AR 0 SFAURGE AR H 1024, RIBRALE R AR, KM, AR BAEE bR miRNA-206. %
U RE 3 AR R — AT KA % B E R Y Logistic B ELR 47 % F bl 4 8 AR R PaR £, %
B X H TAEHAE (ROC) W&o e ¥ miRNA—206., J5 A48 7 I5 LT 4k 2 4k B F% A 2 % Uk 18 2L 8 &
WAL RATMMAL, ER 10246 BERAIK M EH 33.33%, HRIAULE, RKARHIIEFEFE (DTF),
L& E (DE). f23 miRNA-206. @%@ (Alb) K-FEMK (P<0.05), BILKGEE (DCV) Imbk
(P<0.05), MILERPFRIZH (DRSBD) . &t A 22 F A BoksL# 0 1 (APACHE 1) #4. FHA
EMTFESEE (P<005), FEHKA (P<005). $BEEY Logsic MASHEREF: F# [OR=
1.089 (95% CI: 1.041, 1.139) ]. APACHE I1#% [OR=1.079 (95% CI: 1.029, 1.131) ]. miRNA-206
[OR=0.663 (95% CI: 0.502, 0.876) ]. DTF [OR=0.587 (95% CI: 0.389, 0.887) 1. DE [OR=0.744
(95% CI: 0.584, 0.947) ]. DCV [6R=1.213 (95% CI: 1.059, 1.389) ] #=DRSBI [6R=1.931 (95% CI:
1.029, 3.622) ] AZFIRBAEZRNE RN HHEE (P<0.05), ROCHEME R TR, mRNA—
206, DTF. DE. DCV. DRSBIFM & FHAKE A & F HUss Rog RAEBBE S 7 4 0.50, 34.36%. 9.60 mm,
1.50 em/s. 1.90 &/ (min-mm), #BEMLHF) 4 73.53% (95% CI: 0.556, 0.871). 67.65% (95% CI: 0.495,
0.826) . 61.76% (95% CI: 0.436, 0.778) . 70.59% (95% CI: 0.525, 0.849) . 64.71% (95% CI: 0.465,
0.803), #F M4 % H70.59% (95% CI: 0.583, 0.810). 73.53% (95% CI: 0.614, 0.835). 75.00% (95% CI:
0.630, 0.847). 72.06% (95% CI: 0.599, 0.823). 79.41% (95% CI: 0.679, 0.883), W& F&@4 (AUC) %
40709, 0.715. 0.645. 0.742, 0.719; BEATAM 69 BB A 97.06% (95% CI: 0.847, 0.999), K
69.12% (95% CI: 0.567, 0.798), AUC % 0.851, Z5it o f miRNA—206 F& Ik 55 48 7 fa L) e ad & L
ARAA AL H ROILLE R AR S e TR ME,

FEE . MURAB A ; AL R ; microRNA—206 ; FEA 5 il #t
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Abstract: Objective To determine the value of plasma microRNA-206 (miRNA-206) combined with
diaphragmatic function by bedside ultrasound in predicting the outcome of weaning from mechanical ventilation in
elderly patients. Methods A total of 102 elderly patients undergoing mechanical ventilation in the emergency
intensive care unit of our hospital from June 2020 to June 2023 were selected. They were divided into success group
and failure group according to the outcome of weaning from mechanical ventilation. The plasma level of miRNA-
206, indicators for diaphragmatic function and general data were compared between the success group and the
failure group. The multivariable stepwise Logistic regression model was applied to analyze the factors influencing
the outcome of weaning from mechanical ventilation in elderly patients. The receiver operating characteristic (ROC)
curves were plotted to analyze the values of plasma miRNA-206, diaphragmatic function by bedside ultrasound and
their combination in predicting the outcome of weaning from mechanical ventilation in elderly patients. Results
The rate of weaning failure among the 102 patients was 33.33%. Compared with the success group, the
diaphragmatic thickening fraction (DTF), diaphragmatic excursion (DE), and levels of plasma miRNA-206 and
albumin (Alb) were lower (P < 0.05), the diaphragmatic contraction velocity (DCV) was greater (P < 0.05), the
diaphragmatic rapid shallow breathing index (DRSBI), the Acute Physiology and Chronic Health Evaluation II
(APACHE 1I) score and the proportion of early tracheotomy were higher (P < 0.05), and the age was older (P < 0.05)
in the failure group. Multivariable Logistic regression analysis (inclusion of variables with P-value < 0.05 and
exclusion of variables with P-value >0.10) showed that age [OAR =1.089 (95% CI: 1.041, 1.139) ], APACHE II score
[OAR =1.079 (95% CI: 1.029, 1.131) ], plasma level of miRNA-206 [OAR = 0.663 (95% CI: 0.502, 0.876) ], DTF
[OAR = 0.587 (95% CI: 0.389, 0.887) ], DE [OAR = 0.744 (95% CI: 0.584, 0.947) ], DCV [OAR =1.213 (95% CIL:
1.059, 1.389) ] and DRSBI [OAR =1.931 (95% CI: 1.029, 3.622) ] were factors affecting the outcome of weaning
from mechanical ventilation in elderly patients (P < 0.05). The ROC curve analysis demonstrated that the optimal
cut-off values of miRNA-206, DTF, DE, DCV and DRSBI for predicting the outcome of weaning from mechanical
ventilation in elderly patients were 0.50, 34.36%, 9.60 mm, 1.50 cm/s and 1.90 time/(min*mm), with the sensitivities
being 73.53% (95% CI: 0.556, 0.871), 67.65% (95% CI: 0.495, 0.826), 61.76% (95% CI: 0.436, 0.778), 70.59%
(95% CI: 0.525, 0.849) and 64.71% (95% CI: 0.465, 0.803), the specificities being 70.59% (95% CI: 0.583, 0.810),
73.53% (95% CI: 0.614, 0.835), 75.00% (95% CI: 0.630, 0.847), 72.06% (95% CI: 0.599, 0.823) and 79.41% (95%
CI: 0.679, 0.883), and the areas under the ROC curves (AUCs) being 0.709, 0.715, 0.645, 0.742 and 0.719. The
sensitivity, specificity and the AUC of combined detection of the above indicators for predicting the outcome of
weaning from mechanical ventilation in elderly patients were 97.06% (95% CI: 0.847, 0.999), 69.12% (95% CI:
0.567, 0.798) and 0.851, respectively. Conclusions Plasma miRNA-206 combined with diaphragmatic function by
bedside ultrasound has a high predictive value for the outcome of weaning from mechanical ventilation in elderly
patients.

Keywords: mechanical ventilation; outcome of weaning; microRNA-206; diaphragmatic function by bedside
ultrasound
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P 58 i AN 5l 458 1 BN L R R 1 25 O K
AiE , TS B M. A BTSRRI, > 20% B A7
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microRNA-206 (miRNA-206) J& — Fl 2 5 & 8 Il &
H . HEAE AR 515 52 1Y microRNA (miRNA) . A #IF5Y
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TIPS
HIF B P 326 X 2020 4F 6 ] —2023 4F 6 J 15 R 5
B B R B T THE 22 5 — B2 B =12 EE W 4 = A B
(¥ & 47 HLOE R 102010 o, Bk 60 1], 4o
P 42 5] 5 4F % 60 ~ 80 %/, F-1(71.45+3.49) % . K
WE5E 28 B e A L 2 D1 23 it e, J8 8 Bl oK s 1 45 28
(CEb=S e
1.2 MNSHERIRE
121 gk OFF S MR, BIH A a0
TR e , oW Rl R, Jo i LA 1 25 ) 4 £
ML ;b A B R RE ST, o 6 B 259 fh
JUL P BELHE 25900 5 . L5 R0 N R B3k 23 00 00 1)
AE )1 d. A R SRS RE T, BV IR AOR IE TR I <
8 cm H,0, &l JJk Il % 43 J& (arterial partial pressure of
oxygen, Pa0,)/W¢ A % & FE 43 %X (fraction of inspired
oxygen, Fi0,) = 200 mmHg, FiO, < 0.4; e. H & 24511
WA AE ST, BRI A5 R < 35 Y /min, pH > 7.25, 3 ik
1t — %4 fk B% 43 1 (arterial cpartial pressure of carbon
dioxide, PaC0,)< 50 mmHg; @4 %> 60 % ; QL E
U] > 48 h; @1 IR Z LI
122 Hrdrcg OFFEC M CE UK R SR
I 5 (2 I 1K 368 W JE 5 BEL 28 5 (3D MG JUTL i ) B F) 445 4 1
o e S 5 (D f AR s, ) IR K S
Jik s @)™ HH R e 5 4x B M S8 IE SN 25 A IE ;s ©™
) 5 i B 5 D™ R s B TR R @)
IR R BOEAE TR : @B 20K BB B0 R
B
13 EMRAETEERAEHER NG MR
miRNA-206

OO AR 4R 2B H BRI S mL, BT & EDTA
PUBEAS P B0 15 min, IR BV 3 T 1.5 mL
BOLETH, BT -80 CUKM A HEMA . RH
miRNeasy Mini Kit 27 & £ Bl 5 £ RNA , miSeript
II RT Kit ( 78 [ Qiagen 2 7] ) #4713 #% 5% , miSecript
SYBR Green PCR Kit ( 1 [& Qiagen N A ) AT 58 B
7 B R A M BE K N (quantitative real—time

1.1

polymerase chain reaction, qRT-PCR ) , A U6 i N &
FEH . miRNA-206 1E [1] 5| ¥ : 5'-CCGAGGCCACAT
GCTTCTTT-3' ; JZ In] 5] ¥ : 5'-CACTTGCCGAAACC
ACACAC-3', 5 WK B ¥ 24 23 bp ; U6 IE ) 51 4 -
5'-GGGTTAACTGGACAGACGGG=3' ; JZ [ 5| ¥ -
5'-AGAGGTTGAGTGCTCGCTG-3", 5| ¥ K J& ¥ K
24 bp. PCR JZ I 1 & « BURE #% R 44 8} 10 L, £
e DNA 2 pL, 10 wmol/L 1E J5Z 8] 51 1 45 1 L, A
WK 2 BARFL20 pLo N 554 : 95 °C Bl A%
15 min, 95 C AP 15 s, 60 °C ZE ff 1 min, 3404
PEFR . R ] ABI Prism 7500 4 23 Hr B die , 27240 9%
15 miRNA-206 X #3545 .
1.4 KREBERALTHEER T

OB A AE AT IR 2% 8 IR LT Re R . 2k
CX50 % (8, 2238 45 75 2 WA (fif 2= 258 CORIRT L+
NGIDI o S s = ) N R )
ARG T8 B 35 3 AW WA R A B0 38 R R
A F Ry 3.5 ~ 5.0 MHz, 413 £ 35 A N RT R T 7
P TED B, K JFF R A 75 8, R 00457 58 A Shy o8 7 R
Jiml, RS 700, o HE RISk BB E T S
07, T R T g S B RS 2h )y 1) T B O
Wiz 2y, 15 B W SR 5 PSR NS LAY 3 B R, B
& WL 31 2 (diaphragmatic excursion, DE) o 3158 i@ L
i@%(diaphragmatic thickening fraction, DTF) , H
X DIF=(T, -T, )/T, % 100%, o T, W<
KB T, MR OR R B iR L W g o
(diaphragmatic contraction velocity, DCV ) , BER/NS Wy
DCV= DE/, Horbr v g Wi 4 ] 18] 5 1% AL e P i i 415 %4
(diaphragmatic rapid shallow breathing index, DRSBI) ,
HS 50N DRSBI = RR/L, Horb RR R 8, ¢ Ry
W e B A o AR M2k b A R A 2 R A R 2
VA1 N 5 e A 3] e AU T 5 1 R I O H B 2494
R 4 AL 2 5[] R EF 5K BT 3 55 0 B2 B E) (E-T)
HA KR E-T=t—t,, Horpoy Rl i8], v,k &7 5K
]
1.5 —RERE
T 2 A 9 A R — BB, AL AL
W ACHT : PR AR A BT 545 2L (body mass index,
BMI) | 2Pk A= B 22 Fpe vl Bk &0 2E 0 1T (acute
physiology and chronic health evaluation II, APACHE
) iF 4> . 1% H (Albumin, Alb) B PR 9% . 25 I
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e B LAE A8 R B e IR S Dk ks RERE AR PR O ER 1.7 Gt EFEAE

CLATR B8] FR e 0 ) 58 [ 1 1 HL 2 28 Jils < B4 43 B R A SPSS 23.0 G 1 o T EOEE R
(chronic obstructive pulmonary disease, COPD) . i 2 DI % a8 R (9% ) Fw , e XZ@QI/\TJ 1T PR
e U A3, SURE S50 s L O, S 2 R DASHLC = bR 22 (x 2 9) R, LU e K 96 52
YEMNA] A UIIE s BUOBLI - PacCO, 15 PaO, HLAK AR X HR I 22 M 3032 2 Logistic [F1H ALY , 222 i)

A ] =ik FH T AF 55 fF (receiver operating characteristic,
16 HHZER ROC) £k, P <0.05 4254 Gt 8 o

Lol ApuRing OBHREFE, OF T 5 pm
W S5 L PR RORRE s @B 4 2RI 5 ORILIL
RER SRS A £, TRk 21 AIIAS KA Mm% mRNA-206 & IR AL

WA T RE S . BELE B
162  Foaukne  DOPFERSHZRS 35 % /min 8 < 8 YK/ 102 15 F & P, JOPL A 2D 68 141 (66.67% ) VA Rl

min;@PaOz< 60 mmHg 5, PaCO,> 50 mmHg;@/l}$> Yy, e 34 51 (33.33% ) VE MR WA . B 52k
140 YK /min 5 < 50 ¥ /min ; @YK 45 > 180 mmHg s < W ZH miRNA-206 .DTF .DE .DCV .DRSBI [ 4%, 8 t £5
90 mmHg ; G Il 4 1 Fl < 90% ; @ &5 LB i uli b 50, 22 R YA GE it 22 8 L (P <0.05) 3 2K WA i 3
LRGSR ORE WY Z R R EARER;  miRNA-206, DTF . DE it 7 M 21 4 , DCV tR T 1 2
@I W 30 ST W D5k K QRMLIS 48 h R [ 41, DRSBLf TN, PIdLE-T HUAE, 2 0 Ko, 22
PLESET . HBLLL AT R — IR B RO SRGHFE X (P>0.05), WHEI,

F£1 WWHAME MRNA-206 RIRALINEELLE: (x+s)

20 5] n miRNA-206 DTF/% DE/mm DCV/(em/s) DRSBI/[¥X/(min*mm)] E-T/(em*s)
I 68 1.02+0.19 39.51+433 1257 £2.64 142 +£0.31 1.65+0.29 0.98 +0.12
ERVE] 34 0.48 +0.12 31.62+3.95 8.34+1.29 1.96 +0.34 1.85+0.46 0.93 +0.14
t1H 15.113 8.926 8.816 8.029 2.681 1.875

P1H 0.000 0.000 0.000 0.000 0.009 0.064
2.2 MINEASKYAE—EERILER JE= 1), 4% . APACHE T ¥4} . Alb. miRNA-206 .

I 5 M 4L AE R  APACHE 11 3F4 . Alb7k  DTF . DE.DCV . DRSBI (¥ {8 Ry S PrAE ) hy A 78 i
LA, o K, 22 R H G L (P<0.05); AT 2 R B A Logistic 115 73 4 (51 A K #E Ny
G WL ARG K T I 4L, APACHE T4 85 F D 0.05, HEBR K 0.10) , 45 5 B 7% - 4F [ OR=1.089
2, Alb KPR T o 4l . B 2D 45 2 M 4 3 < (95% CI:1.041, 1.139)]. APACHE Il 343 [OR=1.079
U EDRILE, KK, 2565 T%E X (95% CI: 1.029, 1.131)]. miRNA-206 [ O R=0.663
(P <0.05) ; R W20 B 8 VT H 20 %08 T Lo (95% CI: 0.502, 0.876)]. DTF [ O R=0.587 (95% CI:
ZH . PRLLPER BMI B R 50 )E BRI 12 0.389, 0.887)]. DE [ O R=0.744 (95% CI: 0.584,
Ve R0 R & (COPD A b il M55 . 0.947)]. DGV [0 R=1.213 (95% CI: 1.059, 1.389)] i
OHE B 07 B v AR A MEZE % M) . DRSBI[OR=1.931(95% CI:1.029,3.622) /& ZAE ALK
PaCO, . PaO, AUIHIE SHFF] LLAS , 28 e 8 xR 3, 22 Gl SURE RWLES Rz I R (P<0.05) . W& 3,

ST L (P>0.05). W2, 2.4 [ % miRNA-206 Bk & P& 55 8 7 iR AL Th & T3l

2.3 ZENWBSEERVNERNZWERE N ZEVMHBSBERNERHONE
DARIOLES R (i = 0, 2k W= 1) R IRAR &t ik ROC &5 #r 45 3 i /R , miRNA-206 . DTF . DE |

LRAGEEXIRE . RIS VIT(F=0,  DCV.DRSBI I & 4 LA 8 458 2 DL 45 5 10 i
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x2 MAHABRE-MAHILR

I 68 38/30  70.52+£4.23 2341+2.02 17.58+3.65 3225+4.11 9(13.24) 19(27.94) 14(20.59) 6(8.82)  8(11.76)
S 34 22/12 7332+3.05 23.62+2.14  20.05+3.98 28.67+3.96 8(23.53) 12(3529) 8(23.53) 5(14.71) 9(26.47)
X/l 0.729 3.435 0.485 3.126 4.197 1.729 0.579 0.116 0.815 3.529
P{H 0.393 0.001 0.629 0.002 0.000 0.188 0.447 0.734 0.367 0.060

W 15(22.06)  12(17.65)  10(14.71)  13(19.12) 8(11.76) 10(14.71) 19(27.94)  36.65+5.33 89.65+10.14 4.95x0.97
R 9(2647)  7(2059)  5(14.71)  5(14.71)  4(11.76) 4(11.76)  17(50.00) 38.49+6.10  88.35+9.68 5.02+1.33
t/ X8 0.686 4.830 1.565 0.620 0.302
P 0.984 0.028 0.121 0.537 0.763

®3 TMEZENMESBERNERPZEERZE P Logistic TS SH

A 0.085 0.023 13.658 0.000 1.089 1.041 1.139
APACHE 11143 0.076 0.024 10.028 0.004 1.079 1.029 1.131
1M1 miRNA-206 -0.411 0.142 8.377 0.001 0.663 0.502 0.876
DTF -0.532 0.210 6.418 0.005 0.587 0.389 0.887
DE -0.296 0.123 5.791 0.009 0.744 0.584 0.947
DCV 0.193 0.069 7.824 0.000 1213 1.059 1.389
DRSBI 0.658 0.321 4202 0.000 1.931 1.029 3.622
WAL -18.632 3.752 21.651 0.000 0.000 - -

A B I8 {43 510 0.50 . 34.36% . 9.60 mm, 1.50 em/s.  Cl: 0.614, 0.835) . 75.00% (95% CI: 0.630, 0.847) .
1.90 ¥/ (minmm) , HUBAE 2> 5 K 73.53% (95% Cl:  72.06% (95% CI: 0.599, 0.823) . 79.41% (95% CI:
0.556, 0.871) . 67.65% (95% Cl: 0.495, 0.826) . 0.679,0.883) , AUC 733124 0.709 ,0.715 ,0.645 ,0.742 |
61.76% (95% CI: 0.436, 0.778) . 70.59% (95% CI 0.719, I & 19 UM 97.06% (95% Cl: 0.847,
0.525,0.849) .64.71%(95% C1:0.465,0.803) , ke 5#PE  0.999) , %¢ 5 M B 69.12% (95% C1: 0.567, 0.798) ,
43 9N 70.59% (95% CI:0.583,0.810) .73.53% (95%  AUC K 0.851. WFK4FME 1,

&4 M3 miRNA-206. [R5 B 5 RALIH L B M K BX & Tl 2 FAUMIB S B E WIS REIBEED T

miRNA-206 0.50 73.53 0.556 0.871 70.59 0.583 0.810 0.709 0.611 0.795
DTF 34.36% 67.65 0.495 0.826 73.53 0.614 0.835 0.715 0.617 0.800
DE 9.60 mm 61.76 0.436 0.778 75.00 0.630 0.847 0.645 0.544 0.737
DCV 1.50 cm/s 70.59 0.525 0.849 72.06 0.599 0.823 0.742 0.646 0.823
DRSBI 1.90 X/(min*mm) 6471 0.465 0.803 79.41 0.679 0.883 0.719 0.622 0.804
Bty - 97.06 0.847 0.999 69.12 0.567 0.798 0.851 0.766 0.913
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WP WG e oy 2 G T 18 4 Bk s 5 B Ak
TR, RBA PaO, FEMREL PaCO, THE, B A
TAE PR 2R A BE B BB R T LR AR
WU EEAYY F B, AR W EEEER R
RHER ) 2 A B R T AR JERIVEER LA T IE 4R
PR, OB 3k R 3 b AR 5 R0 B O 5 A R TR U
IS L) i e i 2 i K s ] AL B 5 0 I L 285
¥ R Dy e AR, EBERION IR L ZE 46 47 4k Ak IR
8, R AL R 58 4 W, 2 0A R 5 WL 1
B SE SN R L B e D | 2ok A T R
s i A5 R 2R AH G, 2 5 BUROL IR A 1 B RN 2
U2 R T N R PN R AR B R P
BEL 3 3, s JULEE S 08 /b 5 35 & 4 B B8 Jm) 3 4% 0 S
N, 9 E 240 M DR R S o, ) AR A BT
HEHC R, AT 5 3500 WLZE 46 5 38 0 3% vk 40 28, T
TR S R SR i DR I UL 200 S 235 Ay, 30 T R
W) 185 JUL 200 i 23 fi B ARt 5 400 o B AL . 1 e K -
LR AR S e, S EE A RN R
15 B A A B AR 2 AL PP A A I ML S
BHE RN REXT T4 S AL R A HEE L.

A 5T HRODL R W% A 33.33% , 5 K 3k AR
[ 31.82% — 5. AN, ARWFIE 4 2 R %A Logistic
6] 4 43 #7 % B1 , miRNA-206 . DTF . DE . DCV , DRSBI
LA HLRE SR OPLES s . LA
G| I LI P P 22 4 2 I L2 B I A & A=
() i DR E % ok R R AR R R A B, T
miRNA |72 2 5 FE P 5% 5% 5 8757 . miRNA-206 /2
— b JUL P R SR e 5 miRNA , © 8 iF SE7E B 35 LAY

ik 2545 Ja ik & B AR RIS 5 B L R Al
222 F RS S, miRNA-206 76 18 LI 105 /s & b
EE VR AT R 5 AR LR L. MUAGE T R 8
JIE L miRNA-206 2 35 9, 1F 1t 52 Wi I W% JUL A 466 i
T3V 32 M AR e B8 ARSI Oy, BB R T 5 3K
miR-206 BH & T [, ELIfL 3% miR-206 T & 5 #L ik il
SR IR WL BE B AIG 2 15 AH 5%, 4578 miR-206 1 fE
A R T5000 A L) 6 R PLES Jy i F6 A . DTF 35 27
P 1R J& 30 e, i LA 2 B 3 A AR i R A AR
Z IR JE i AR A 5 D RE AR A B IR B =2 L, T
e fi UL P9 WA 45 R O B 25 4 AR DY, DTF i 4
IS UL 4 fi ) b i | 25 46 2 B IR . DRSBI 8 7€
T 0 v g A B R I R S BRI R 2 L
A2 e £ 3 P WA 7 i A T A % HL (I 15 A AR
W A A /0N I IR 005 A s, T AL 1 T e
PEBER . BRI SE R 5E K B, A LU ROPL R B |
ML) DTF &5 , RSBL /N, H W6 35 B4 7000 B A 38
SR EROLSE B AUC SR E B 29 5 48 B B
1o DE 35 I8 IUFE B R W AR i RS A 7 8 25
A S e LA 528 3 B, b o] T DA A UL %) 56
AN 77 o DE B R, IR NLAZ 2J) 1 288, 56 2 R
JIEEE . A2 E A BOL R AL R E 1Y DE A AIK
TRV AL, A QI HUAGE <R & WLES R
Mg R R, SAM RS R 5™, DCVIEDE 5
Wi A HSF () (1 EAEL, T Jiz B i JUL 174 050 4 35 3 % 57 i
JE |, VLIS MR A 1) DOV ™. A ik it £
PR 22 (A1 U9 43 47 32 B, 1% DE & /85 DCV 34 K L 2 i
(R 7 FE 6 PR 2, T A R T R 3 RO 5
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