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A& & AR AL = BX & NT—proBNP
T AL B SEL R R E

Ao oF ox* oM 3%

(il K22 R 28 \ERE, )& I 518000)

(8 E) B&: FEHFRE . RIRF RS R K% 4 KTk (NT—proBNP ) F7m U8 S AL K a8
1A, Fk: thN 20194 10 A £ 2021 5 10 AP L KFWEFH ANERIEH 90 4 25835 MBS > 48 h 49 &
4, BEZ FRiKE (SBT) JF45)6 4 5 H R 548 5 M 2 Midr A8 5375 (LUS) | WL B o 3 (DTF) JfF#ih f ik
NT-proBNP, s #iit SBT 1 h 89 & FEK kA E4EE, R EZ WAL B A LUS, DTF. NT—proBNP #7514,
R 0085 ETF, 684 (75.6%) BART, 22 4 (244 %) Fhk k., =it logistic =32 #7327 LUS. DTF,
NT—proBNP ¥ 5 48 & % FHALK KA X (P < 0.05) . XA TH4F4E (ROC) ¥ 27 LUS, DTF, NT—proBNP
FRM HAU LA & T @47 (AUC) 251 4 0.73, 0.87, 0.82, FRMBHUE M9 F1E 5 %] 4 LUS = 18 4. DTF < 32 %,
NT-proBNP = 1374 pg » mL"', = FBAFUMBA LM AUC 4 090, R ERIGHRE S, EZHBEH 9 %, 4FFAE
H T8 %, #ib: M FE | R F A NT-proBNP AEA AT 69 TR LK M, = A0 TR A L 2R 2 35

(REIF ) AURIB A; MRILIE B2 MRERAR 5 5 SR AR 5% I A Ak AT iR

(HESFES ) R459.7 ( XHkFRIREE ) B

The Value of Lung and Diaphragm Ultrasound Combined with NT—proBNP in Predicting Mechanical
Ventilation Failure

ZHOU Jun, LI Hao™, TAO Zhen
(The Eighth Affiliated Hospital of Sun Yat-sen University, Guangdong Shenzhen 518000)

(Abstract)]  Objective To evaluate the value of lung ultrasound and diaphragm ultrasound combined with N terminal pro B
type natriuretic peptide (NT-proBNP) in predicting the failure of mechanical ventilation withdrawal. Methods 90 patients with
endotracheal intubation mechanical ventilation > 48 hours treated in the Eighth Affiliated Hospital of Sun Yat-sen University from
October 2019 to October 2021 were included. After the start of spontaneous breathing trial (SBT), the lung ultrasound score (LUS)
and diaphragmatic thickening fraction (DTF) were measured with bedside ultrasound, and the NT—proBNP was detected at the same
time. Patients who successfully passed the SBT for 1 hour were removed the endotracheal intubation and observed, the outcome of
weaning and the predicted values of LUS, DTF and NT—proBNP were observed. Results Among the 90 patients, 68 cases (75.6%)
were successfully deactivated, and 22 cases (24.4%) were failed. Binary logistic regression analysis showed that LUS, DTF and NT-
probNP were all related to the withdrawal failure of patients with invasive ventilation (P < 0.05). Receiver operating characteristic
(ROC) curve showed that the area under the curve (AUC) of LUS, DTF and NT-proBNP for predicting disconnection failure were 0.73,
0.87 and 0.82 respectively. The thresholds for predicting disconnection failure were LUS > 18 points, DTF < 32 % and NT-proBNP
> 1374 pg » mL"', respectively. The AUC of the three indexes was 0.90, which was higher than that of the single index, and its
sensitivity and specificity were 91% and 78% respectively. Conclusion Lung ultrasound, diaphragm ultrasound and NT—proBNP
can predict the failure of weaning well, and the prediction efficiency of the combination of the three is higher than that of single.

(Keywords)  Mechanical ventilation; Diaphragm thickening score; Lung ultrasound; NT—proBNP
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20 % ~ 30 % HUAHGHE UEFE AT RE AN E BRI E S
BAHLRMG, T E AR (8] SBALIG IR TS, Rt
SHOHLEE DL AR 3 B 50 e Shaobl 28 o 3 . 5] S RL 2k
PIBLEI S %, HAT M AR TE . BTk, TRIVLIIRE.
it 34 3 OIR A B A = B 7k T g S T RS A L4 R Y
Wi 7S RO AE SR BE 2 B B N H SO AT 2 0 2
KA P A A RN FIAT 7 5. ASHIEFE L 90 1l A B AL
BB SR E AR R, RIS RS RS
2, 3 K Uit 0 A0 BK BT 8 (N terminal pro B type natriuretic
peptide, NT—proBNP) FHIMHAL W A8,  LUHA D9 I
PRABAILI AL $hE 1R (2%

1 #EREFE

L1 —f& 4

BEHL 2019 4F 10 H %2 2021 4F 10 H A AF A il K =
Ja 5 )\ = e BELAE R 22 B 2 A UE R E AT I <> 48 h
5 90 ZONWHTTX R, Wl BFE R —RER, dEE
. AERS. JERPBOR . SRR 5B MR RIS (acute
physiology and chronic health evaluation II, APACHE 1D)
HUBE SR EAE . A WEFT CAF 20 bl R M e 28 )\ BE B
TR R 2 i (2019-046-02)

PNARE: (1) MBS ] > 48 hy (2) A
FIRE<40%; (3) MAERIEER< 5SemH,0; HATEE
> 200 mmHg: (4) FEEARE < 30 X » min™;  (5) 4k

WAKT 37.5°C;  (6) 15 M & & Y254 H i sh 77 %
FasE: (D) WK, RIRGEJI IR  (8) AT Z2ikE
KW AEE . FEbrbrdE: Zd. @l ER. 5
DhReA A, Al Wt sn . M gs 35 A Bt &
HHTE L TESR AR R R .

1.2 MRELHF*®

1.2.1 2% KA S9 Hi B =i
Wi{X Sz GE LOGIQ E Zie A AR (Ul A2 i, TiE % R #0
I RER Sk SR R m R Sk, RERAE N 3 ~ 5 MHz,
7 ~12 MHz.

122 B ERFIORE B RE AT R Dk F
& R IR AERS, JT a6 34T B XSS (spontaneous
breath test, SBT) , A & KHFSESEIEE+ET)
S FEF R 0 (continuous positive airway pressure + pressure
support ventilation, CPAP + PSV) , FRIEHLSH X & :
PSV 4 10 cmH,0, IS K IE 5 emH,0, W %K &
40 %. SBT HiIIjE | h PR < EMHE .

123 JRULEG R 70 B0l & K Sk 48w 20° ~ 400,
10 MHz 2[5 A 4R L DA M B IR R 2658 8 ~ 10 1)
Vi) 850 32 2 W 22 4 0 IR JUL AR o R B I A A7 IRt R
I JULJE B AR A, 7 175 465 1 LR rh il B SO R L)

(diaphragmatic thickness at end-inspiration, DTi) KIS,
K IEWLE E (diaphragmatic thickness at end-expiration,
DTe) . RE/NEFENE 3 ~ 5 PRI A THE-F iR LS
JE43#0 (diaphragmatic thickening fraction, DTF) . DTF =

(DTi — DTe) /DTe X100 %.

124 kSRS &IFS fTH 3 ~ 5 MHz (N FER
SRR XU fls B Ji 2R 4T V20 o AR 55 2k L IRCRT 2
WG B RS EAE N 5t FRiG 5 A, . )5
3B BB N B RS, PSR 12 5 B B
ITHE. AT B Zo ML K H ) IE {42 57 55 IS H
() B R V85, )57 Bk, JE S AT R
127)); B A HEFEE S 5 IR AR A 2 2% 2 1 1
I 2. flEE =34 (lung ultrasound score, LUS)
P B 1 AMRBIEFE A, BAS/NT 3R B £
2 MREPERA, A3 %3 KU EERBZ; 3 54K
KEEBE, HL%4IENE B 2k; 4 0 RRMMSEAS; 5 4
REESAR IR . 12 MBS PR N 12~ 60 536

1.2.5 [Ifilj& NT—proBNP #il] SBT 0.5 h 5B iH 4
ik I 3 mL XK 3 R, NT—proBNP /KR H 2 K4 H
AL RO RIS T RGEDGE -

1.3 #HARR

1.3.1  SBT RMihstt (1) FRUATEE > 35 K » min”
B <8 emin; (2) 0F> 140 UK« min” 5% 4 fk >
20 %, ECEBUHTRKOAENRE:  (3) ki A A <
90 %; (4) HAPURPUL IR M, Wi, KT ECE BB AERE;

(5) W4s &> 180 mmHg (1 mmHg ~ 0.133 kPa) 1{ 47
7K << 90 mmHg.

1.3.2 PR McbsdE  SBT kI, B4k 48 h W5
ECER=1 WEAID G e ¥

1.4 “%itdzik

K SPSS 22.0 FAFBEAT 3 T, THE TR x4 K
N, R RS, BRI E SRR, RS
4. Pomit-biserial correlation £ 3% % K] 25 % AL 45 J&5 1
FHOGHE,  RF 5 ER 28 43 M i oA 2 3 e O AR B DA S Bl |
W\ T L 45 R A & e 1) 78 B g N 2 TR 3R logistic 8] 15
BERLEAT 08, P <0.05 AZREAGIHFE L. K&
AT R 25 J H A A 22 ) 32 TARRHIE (receiver
operating characteristic, ROC) #2k, 115 fh 2k T A7 (area
under roc curve, AUC) F195 % CI ¥4 2 HLI01F8 br A1 41
B TR FR XS TR TG T K e

2 8% R

2.1 #MLER

90 4 i, WHLET) 68 B (75.6 %) , RN
22 5 (24.4 %) , Hrh 10 % B RiAedEd SBT, 4 %4 &



YT PEE LS & 445 2022 4F 2 A% 32 4545 4 W

TRE 48 h WHRLANES, 8 L EE EREE

22 BRI LG R rn B 6 E E AT

Pomit—biserial correlation & % &% K & ST # M 45 )5 7Y
O, P EE SR, YA, APACHE ITi¥5r. ML
A E L, RS E L (P> 0.05) ¢ 1
PR R I 5 %0 (rapid shallow breathing index, RSBI) .
LUS. DTF. NT-proBNP tb %, ZR EH G it &8 X
(P <005, W&EIl.

E- B N RRESEN IS ALLSEN LS P

ES WAL WWUshd e P
(n=22) (n=168)
PR /n (%)
5B 14(63.6) 42(61.8) 0.03  0.88
S 8(36.4) 26(38.2)
T Ix+g, & 6173+ 1629 5643+ 1906 —1.17  0.24
APACHEIy+y5, 2373+ 872 2509+ 736 0.72 047
9y
B I et (1] 545+ 299 565+ 28 027 0.79
Ixts, d
RSBU/y+g > 8500+ 2624 6356+ 2196 —3.79 < 0.01
VK min” . 1!
LUS/x+5, 4% 1905+ 326 1628+ 284 -3.83 < 0.01
DTF/x+s5, % 2795+ 496 3724+ 722 6.76 <0.01
NT—proBNP 3966644355821 1594.04+127023 —3.07 < 0.01

/x+s> pgemL’

7£: APACHE Il — 2t/ B3 518 M B4y RSBI — kiR
WERE R R, LUS —JliiBE A ISy DTF —HaAL 5 0 8, NT-
proBNP — % 3 7 bt ki #4 K: Hi 7

23 HbLL Bey % W& Logistic @12 4541

% [A % Logistic [0l 9 4 #t 45 3 & 7R, LUS. DTF,
NT—proBNP Ay i #L45 J5 M s R 25 (P < 0.05)
W 2.

#£2  FWLERIIZEZE Logistic A1 4347

= B SE  x P OR 95 % CI

DTF 0.318 0.096 31.347 0.001 1.374 (1.137,1.660)
LUS —0.412 0.142 10.735 0.004 0.662 (0.501,0.874)
NT—proBNP —0.084 0.029 11.446 0.004 0.920 (0.869,0.974)

. LUS — &k B vF oy DTF — RS E /04 NT-
proBNP — G J R Ui i $Y K AT 4

24 LUS. DTF. NT-proBNP s#ihuss &y a4 TRl 2 R

ROC Hi £k 7> #1 & 7x: LUS. DTF. NT—proBNP J% =
T TR RO 26 W i) AUC 43 %19 073 0.87. 0.82.
0.90, WK 1. Hrh LUS WBIMEN 18 75, REEN 59 %,
RSN 75 %; DTF KIBIME N 32 %, REUE N 87 %,
F5 1% N 77 %; NT-proBNP [ B4y 1374 pg » mL”,
TR 50N 95 % A 66 %: = BEA I R B
JEE R S5 B 45 0 9 91 % 1 78 %. 1B LUS = 18 4.
DTF < 32 %. NT—proBNP = 1374 pg » mL™" I #H1 26 M

e 15

RIRTRETEROR, 3 MBI AL RE I B, T =H KRG
T A R I £

1.0 N R ke
0.8 o H
r ~
[
I/
0.6 o —
ﬁ //
I'K By
04| [ — - NT-proBNP
s 7 LUS
g --- DTF
7 ——=EBA
02|/ SER
j
0.0
0.0 0.2 04 0.6 0.8 1.0
1-BRE
W LUS — B3B8 A 14y DTF — RSG5 53 % NT—proBNP
— R AR i o A4
K1 LUS. DTF. NT-proBNP J = B TR I W i
ROC 2

303t i

ROV Ik 2 2 VK 52 A B U T BB TR AR B, AR
B RS ES 2 fa KR IR RORE, T BAR 2 e R
BAEWNLIS JLR A TR S BT ZE B Ol LaE <, DA,
1B V)75 EL 5 2 (MR R B4 B 4 (0 AL O 2 LA b
HOHL 2R WORE O 1) R R AN BB T R 3 K. F 2 0 70K
T BUHL RIS B — TR0 R R R AL FE bR AL,
5 H AN IR IR B — A2 W\ B TR O 2K D7) 4
U T By B 4 S SBT, {H B fd A X — 5 B 9F A
BE TR WOR F 6 0 KB FC A 4R T4
G EZMA S EITIEILLE =, Hob SRR R gk
o O sEmigemel by FAIEHZE)  IRVLThBE RS
OINREA A2 EL A S BRI R A

it 2876 P A — e TG A B 5 T4 A ) R A I v
AHIE TR FH P s 3586 7 43y m P T VP At 4 () 2 A
A RNRR S, FELENUME SRR I ) S i S 4k 2 2k
il S PR . AEAHE Meta 3 M e, il &8 75 VA0 A T
TR R T HMERER Y. Soummer Z 4 7t &
8, SBT 5 LUS 147 < 13 73 5 LRI 22 23k B A %,
ifi LUS $£43> 17 2 TN, R R e .
X5 ARHF FEH LUS = 18 43 T FUHL 2K 1) 235 SR AR
LUS By, $aom il i < sk 2k )™ =1, DA S JRODL 2R i
JLEHK

HE U f 2 B ORI L, K A BIF 5 E S T AL Th
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BE PR RS AL e 2 AT S Bk B0l R o P A 00 g AL
INREM TGN IR, X £k, BEIRE I, R LR
&, AR, Bl RIS, AT EE SR A A AR LR 7R O
B D Rg VLD Re 16 = 207 k. F IR LA P FR s el
RIS MR LI JE 70 %, e AR LA 7 52 21 4n
RS I E. N RSB R, A FE P
Forp 2 SO, TR VLG S 23 O A BE AT SE . Dinino
2 U@ A I 63 A HLMGE S B H MRS, R
DTF = 30 % FRIN LR D A HE R, R B50%E ARy e i
88 % Il 71 %, AUC N 0.79. A W5 &7~ DTF < 32 %
PERBNURMO LA =, AR A4 R & o

BT 1 TS i K=o N = R o 15 R (1 =7 L =4
PERERIIG N, B ORTE A TR, EE AR TE
ECThEESEE, MR AT RS BB . EEERAA,
oS 2 SR 4G Th Rl rs, SBT 2kl 5 /45 & 47 9K 1) g [ b5
RSt S g B IO AT SR IO AR A B BL AR O S
AR ZEER . B EZ R BA. OEEAE, it E
LI E 3948 (computed tomography, CT) . ki 3EdR.
%Mk (brain natriuretic peptide, BNP) £, Il & N %
& A 7E B AR R AT I RGO JUE R 75 F BNP, H A
o JIE P N T ke B 2 A L O T B /T Ik e R
A3 Ty -, AN | U PSS 1/ T - A i
TR TR SR E R R 2%, IR HE
WA= A R E IR ZEOR, P SRR &
A Z D SRS, BNP R FE T+ & 5 OB~ & oA
% 9, NT-proBNP I BNP I A& B2 F 4 8 4 461, 3L
JKAF X AT R I e LD RE A FE AR T, 50 )39
P FR AR OC, {H BNP 3 AV 20 min, H kil 25 R
S EL 2 BNP 255 m, BRI 5 TRl 5 E 1
NT-proBNP fX# BNP il A | HIEARM QbR & . At
Forf, LRI NT-proBNP &35 w1 i Ih4l, 55k
HRE Y TS R — 8.

BN — N 2R 0 2 A 3 S OB sk B, IR R
A Wb 2B 45 B IR PR i B AN 2% 0TS 4 2 B e LT
Kl BB ROREE AR R 2 N, 2 AR
FEERA & P AE AR AR B © & — M8 . Aoty
A IR A . RBALEE 7 . NT—proBNP n] 5 FrLIGUHE b 5
B B FRUDN FORL R e, 1 DR I A 7 1) 5 ST 7 SR N GX
S 2R I A B TOUL 77 %6 R e LR ) 2

(&% 3k )
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