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VA 2023—2024 FAEEEIA N A4 F Al K L EAARGE AR T3 Bl EF AT S, WEEL—
P FAE, WL % et 35 44 ( Rapid Shallow Breathing Index, RSBI ), 454 J& ( Procalcitonin,
PCT) . #hhkfE 5 /& (Blood Oxygen Partial Pressure, PaO,) . *FRik % ( Respiratory Rate,
RR) & R454%, B £"FRXF ( Spontaneous Breathing Trial, SBT ) 30 min &, i#id#8 5 3F4F
R L 5E AR AEAALLE By 5 A BAUR Ty 405 K M 28,35 ) Logistic =1 )3 941 B F RbLeg e B &,
B M AR TR AR, SEA R b T AR5 4E W 25 (Receiver Operating Characteristic,
ROC ) 5 M7 A AL TR MR, 45 R & PR - AU Ty 2064 i L3 3 b ( Diaphragmatic Thickening Ratio,
DTR) 5haM#%3h % ( Diaphragmatic Excursion, DE ) ¥ & T4 M40 ( P<0.05); RSBI. PCT,
DTR. DE. #UMB A1 (1) ¥ ARG Fra B % (P<0.05); Logistic B2 dAAF Jz it K & 4
AT BEA ) In(P/ (1 - P)) =16.107 — 0.828¢ — 5.304R,; — 0.258 R,y +5.132D,,, +9.532D,,, ,
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60 mmHg B A A HE50< 150 mmHg ), ik 3 &4
B, IFIUES>48 h; (4) FFE LR HLAGE ShrifE
B FYERE RS E B S (ORI IRME, RR<25
W/ min, MAMHAE Sp0O,=95% ).
1.1.2 Heptr
(1) H24E Thiesul i sh 14 A Fa e
(2) FAAEP IS RGAH R s 241035 (3)
2 IR FA . MR s &-5dr; (4) Bk
FEAFAENS 4 BH ZEM4: Al ( Chronic Obstructive Pul-
monary Diseases, COPD ) siflilicfF4ifb®; (5) 4
IR L (6) BFFTIHE AFT HBEEE
1.1.3 4 Widrk
FOAEM RARYEES 9 B C IRRF ) P rig i,
T e ELA il R MALFER , AL FEIZIK | %R L KA
Z I R R, AR b, APEPRAES T 1
T F LS MR EE 3 TR ZEARE , R ai2 Wk 8
Wi, FEARE: (1) A TERE I IGE
IRIT; (2) MEEREMR e BRI IR Z 55 , 157
M2 R YT o I EARHE: (1)RR =30 K/min,
AATRE<150mmHg; (2) ZfiimziE; (3) &
THBREAT O W] R 5 (4) IR %= A =20 mg/dL( 7.14
mmol/L ) ; (5) Wi E<90 mmHg, LR A
RS T8, IEAh, AR M4 SR i PR 2 IR0 85 ™
HREAZWRIE, PRI . Il X £
K Al RIS . AMER . SO B
FEEEWAK, LA RIS CT Kty B XU IZ A7 7
RIBVESSR . BERRE . SRR N FEERI, #ar
RILAEA 25 . BRI . W ZEIE S S R
TS HAh R 2R A2 T .
1.2 Fik
Jir A AL A 1CU s s N2 BERE M,
LG AE AT IARAE W . WP AT B A5 HLIR YT
FERURIRYT IR K00 o W AR AR B 3 B s IR,
THEAARTTE 5L (BMI), [RIETSEA T4 B B gL AH ¢
PE#N B DIRERE M TF4) ( Sepsis Related Organ Failure
Assessment, SOFA ) . 2§ A4 8 & Tl R,
47 SBT ik . ABF5EY SBT iR AR /K V- He
T3 FeE, BIRSBON 134+ 5 emHL0, FS
KIEFE 5 cmH,0, AWK ERRHEE . SPLATRAE B
BRI AT o3 A, i sl ki 45043 e
(PaO, ). shikiil =4 ks & (PaCO, ), FFit5H:

AATeE. 16 SBT iH 30 min IF, LAA AR K
FE TR, HCSEHCEE. RA B
NI S, MBI IR g E L (DTR)
KGN shEE (DE ), HARLE RS ey 6 e —
BIZWHYL, i UL B P BR, JF i W —1
LA EIE R LEAh, BRI A Hih R Es
U S AL e, LI R B DX i e R A 45 R I AS
I
1.2.1 MR i 7 ik

P RE L TANEMY. ORSIR S 30°~45°) |, 7E
B @M, B 8.0~12.0 MHz =4
ANERK B T IATZ S M h 2 2 a1 5 8 356 9 1T
(B Al , RIS AL M BE 58 B IX ek, I LUFFEAE
AR AL DLEE 75 14 o 3 0o 2 7 MG mT T b
NIBNEETEA, IR T2 280 — 2 SRR A
] P 2 ), I % 9 )2 s 1] S 2 s g FE R
FEE, o AR S ks P B R B SRR A A RS A
FEALIT, 192 o o i 2 ] ) e s B A g L
B CE ) o FRIRLE S TROFRURES, Bl
EHGIEIWS , Koy M AL AR,
SN LS B 5 3 %) sh 2828, 0 AR WL e
R B A JE R PP S AR s )RR, 9 DA e e
AR (2 FE 3) o IR A S
FE 3 AR FE A TR IR AIUR AR, B 3 IF3Y
THAE A T 2 25 5

2 MBREXTHRSEERIEENE =
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3 M BEXTHESHURIEENES
1.2.2 M sh Eie & 7 ik
W RE L TIEME, (I B BRI AR,
A% 1.2~5.0 MHz 4™ PR ICE T I e sl B
5SS R, DUHIE R B AL

AT o BRAERHRSK S m I SO B ul, {5
7o MR ST PR T, DA b S
2R (18 4) o PRI E S, VI MO
A, MOBBRELR R E TIRL, SRBURILEZ s
IR FE— P oE BN, MO IR iz sh
B3 1 e v - R AU T ) B 5 B i LA 8l
(FE5) o BEMERARLALE AR 3 AP0 1 gL
B AR, UL 3 UOF RV e M 4525

E 5 M@&ENXT DE HlES
1.3 WEIA
1.3.1 HbuAnk

(1) FEOF 5 vy L = DR A 5

bk, BPJCRPIRNE; (2) BEAARES R,
AAETEE =150mmHg, Fi0,<40%; (3) MiRsh
TG AR, RO PRI e, JCRs A T i 4
WA, SRS BN YT LAY
(4) HAT H EMFLRE
1.3.2 HAH) & R 3R

W SBT k5, HIFALUG 48 h PICTHATA 4
Bl A4, ARE AT TR B R DR R SRk
i, Ailid SBT ik, siblE 48 h A BT
AR MEFERR R, W E BTSRRI
B S B8 T A IR AL 48 B AR AL T

XTPRALBR AR . M. BRAS S . B IR
&R AR (TV) | HUEESA R (¢) | ICU
EBERT IR . (REHE %L . F3hIkE (MAP) | I
WA AR AR . RIEMA E (PO.1) | B4
R, C &M (CRP) | shlikif &5 . shltk
I AR | SRR IR R L SRR
B SERPR I T 0T AL
1.4 %itF o4

I3 FH SPSS 27.0 F1 R-Studio 4347 A3 5 . 4H
[ LR, ARSER BT IEAS MG, W Rkl
Mann-Whitney U i, £F5 1B A0 BT HEEHE
DIPPRpRfEZE (xks ) Fn, AEIESM T EEdE
DR FE H S 85 8% DU 43S TRLEE M(Q,, 0,) R 432
R AR RS, TS DREORE S Ak
N, ERREZE P e A SR L (P<
0.05) MASEAE R AAR R, DAL & s R A
i (J2/H=1/0), BHZKZE Logistic [IIH53#r
5 TR LS D (A ST S MR R 26, A A TS
R, UL P>0.05 FlE ABRILE BE R AT, T ik
o LA SO TSR O SR | S I 4%
FRBEEFERR, 220 ROC MiZk, JH1TE ROC & T
M FH ( Area under the Curve, AUC ), DL P<0.05 K
Z5, HEREERAGIFE L,

2 H#R

21 REFLERSH
2.1.1 — ARG AR FTA R

AL 73 BB, HERR S BUSNTE
W 2 4, BZhHBE 16, B2 70 B, $R R
ML R e, WAL Shd B 55 61 (78.6% )
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BN AL R 15 1) (21.4% ) . AALEBRFH T
396, Ltk 31 6, FREBENE L. P
B — G AT B anbE B | ARl . BMI, BEFESE L
SOFA WA Z-tRbrtg Lg% (P>0.05) , 1H
LI L A LA B PRI B LS I A S, R
HZ A EGT 2R (P<0.05) (£1) .
2.1.2 AfuIgAR IR

FERBLET 4 H 0 IR 5 B8 sh ki i 261 726 1k
FEbRAbss, 45BN, VLA A AL 7E pH

Pa0,. PaCO,. F4MfIIT4L. CRP 4545 g1t
225 (P>0.05) , HEALKIGLA PCT W& T
MURIIA, Z5 A5 E X (P<0.05)(F£2),
2.1.3 SBT X% 30 min B 49 4R AE 3847 Ho 4

1E SBT i 5 #E47T & 30 min I, WL E Y.L
RO EIKE . SpO,. RR K VT ZRFr L4
SR (P>0.05) o EAAILAR MO 1 12 DR 5 4
(RSBI) @& THRWLEIIA, ZRAAGIT#FEX
(P<0.05) (%£3),

F1 BYVBINASKMANEREMKBE IR

28 FHLRIIA (n=55) HWHLEMA (n=15) t u X’ P

A (Bi) 31/24 8/7 0.044 0.834
AR 64.45+11.23 69.80+8.56 1.709 0.092
BMI/(kg'm™) 23.4443.18 24.14+3.36 0.746 0.458
e T 21 (382%) 6 (40% ) 5291 0.130

1 34 (61.8%) 9 (60% )
- T 14 (25.5%) 5(33.3%) 0370 0543
o 41 (74.5% ) 10 (66.7% )
SOFA #43° 4(3,8) 5(3,7) -0.461 0.645
HUbE <Al /d 7.5242.24 9.1742.65 2.428 0.018"
ICU {Epz/d 10.80+2.82 12.4042.95 1.931 0.058
W ORGESIUE; QREAIEMERG O S HBY R T IiEsRITY; *P<0.05, BAGIHEY, FTER.
F2 BVEINASKMARNEREMK BEENISIRILER

SR ALK (n=55) PRI (n=15) t u P

pH 7.40+0.05 7.42+0.05 1.682 0.097
PaO,/mmHg 91.50 (81.50, 103.70)  88.60 (70.80, 108.00 ) -0.787 0.431
PaCO,/mmHg 40.30 (37.3, 42.5) 41.20 (38.00, 44.00) -0.623 0.533
AATEHmmHg 262.00( 241.00,309.00)  260.00 (240.00, 282.00) -0.107 0.914
CRP/(mg-L™) 16.34 (13.26, 20.13) 19.82 (16.43, 24.18) -1.911 0.056
PCT/(ng'mL™) 2.78+0.51 3.12+0.39 2.330 0.023"
Mg o’ Ly 13.24 (11.17, 15.36) 14.85 (13.72, 15.45) -1.882 0.060

£33 RYVEINAS KMARNEREMK BE EMEIES EIRIEIRIL R

S8 HWALR A (n=55) LRI (n=15) t u P1a

AR/ 36.50 (36.40, 36.70) 36.60 (36.50, 36.80) -1.545 0.122

/(K -min™) 86.00 (76.00, 95.00) 94.00 (79.00, 103.00) -1.704 0.088

SpO4/% 99.00 (98.00, 99.00) 98.00 (97.00, 99.00) -0.896 0.370

EHE K E/mmHg  94.87 (88.81, 102.63) 90.02 (86.30, 102.91) -1.214 0.229

PO.1 3.43+0.86 2.95+1.07 -1.856 0.068

VT/L 0.58+0.11 0.54+0.09 -1.469 0.147

RR/(YX-min") 21.18+6.11 24.19+4.55 1.769 0.081
RSBI/(¥X-(min-L)™) 36.56+8.21 45.77+8.61 3.812 0.010"
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2.1.4 SBT X% 30 min B} 6948 5 3547 135

WiZH e 7E SBT 036 30 min I Y B LR 75 45
RER, VUSRI RISER (DTR) S5iEAL
BohfE (DE) ¥ & TR MA . BIAmS,
FHUR A BAUREE )= ( DTR{H 1.39 vs 1.17 ),
EHEE K (DE {8 (1.43+0.39) cm vs (1.17+
0.32 )em ); H[A] 2= KRl A BA Gei 272 L P<0.05)

(£4).

22 3AFERSHN
22.1 % B % Logistic 471k 2% a1 H %

PURHLES SR AR 2 (LSRN 1, il
BURIGZ Sy 0), XHEREZRHrA G L
FeFRIEFTZ IR K Logistic [BIJT20HT, HBHLUAGHE <}
[6]. PCT, RSBI, DTR. DE SZ{EAE N [ 2 44
AR ZE0 DL R ARAR S Ry BRI A MLARE
SEBERHLSIN B E R (P<0.05)( £ 5),
222 Ak Hoh B E 6o

SRS ST S B R 2 S LA, SR 2 (el iy
WXR, W ROC Zid#H TAEMZ, 253 &L
MBS E] . PCT. RSBI. DTR. DE Y45 fiiill 4
i (£ 6FIE6),

1.0 - - r — —
1
0.8 -
*’7/—/-5;//
el o \
E:(] ’ HUA IR <A ]
8 04 —— PCT
L1 — —— RSBI
—] — DTR
02 F (= — DE
—— TR
0t
1 1 1 1 1 J
0 0.2 0.4 0.6 0.8 1.0

G
BE6 KBy HINESRENEREE ROC HZ
2.2.3 BEA-FRM AR 64 TR MAME 45 R o7
DI S R (Bl 1, RIEChH
0), FAEMT AR BB RAILES s 0 ST s K25k AR
i, RIEZHRRLGEE, L Logistic B0 HrI4 1
DN B I 4 S8 M g LA = g XSS o A 75
In(P/(1—P))=16.107 — 0.828¢ — 5.304 R, ., —0.258x
Rygg +5.132Dp, +9.532D,, , MR A LR KE
K '=0.653, P>0.05. HEARAHLLER AUC Ky
0.965 (95%CI: 0.925~1.000 ), & 96.4%, HF
FEIE 86.7%, I RZVEHEECH 0.831 (£ 6 A1 6 ),

R4 BBINASKKARE SBT ik 30 min FHARAE S FSFRILE:

2 HHLELHA (n=55) BRI (n=15) t u P1iE
DTR 1.39 (1.35, 1.48) 1.17 (091, 1.30) -4.083 0.010°
DE/cm 1.43+0.39 1.17+0.32 -2.384 0.020"
x5 HBAERE logistic AN TEEMK BEHBVHESHMIIHmMEZ
LSS LEY PR Wald 7 OR {4 P
BB E BT[] -0.828 0.371 4.994 0.753 0.025"
PCT -5.304 2.539 4363 0.335 0.037"
RSBI -0.258 0.101 6.570 0.875 0.010"
DTR 5.132 2411 4.529 3.192 0.033"
DE 9.532 3.684 6.696 7.387 0.010"
xR 6 FHEIMITRNNEZE RS NIRRT SEERM B RV NTNMNE
B AUC YIBFEEL I & U /% PR % 95%CI
B < st 1] 0.683 0.412 8.652 745 66.7 0.523~0.843
PCT 0.687 0.418 2.910 61.8 80.0 0.583~0.836
RSBI 0.771 0.394 47.870 92.7 46.7 0.641~0.901
DTR 0.685 0.370 1.240 63.6 733 0.540~0.831
DE 0.845 0.655 1.305 85.5 80.0 0.733~0.958
Bk T s 7 0.965 0.831 96.0 86.7 0.925~1.000
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3 Wit54ie

CRP. PCT VENEEM A S0 A PR “1
R, HH P 5 4R K- S E AT AR 40
FIECT , S MG OB Kt PCT, ffiK
SEaRThE, B PCT X i B2 W 5wt
FEEE LR A EA ELA R e O AR ST IRIL
KW BE PCT /K- FRPLRIIA, X58H
PRAE SNV | AT 53 I BEHET R it o S
BN O, T S SR L R L. A Bt
f i, CRP ACETF R R SIS OCHK
EAMFR R CRP AKCFIJCH 25 5, HENA AT
Ae- S IR 2507 43 2% . shlikam <o SR o fig
WAL ET B I AR, ABAEAB SR G,

HUAGE IR YT B0 H AR 2 SE B TR AL
AR o ARG B, WAL M AL
SR N 151 T N 2 A VP I B 5 3 R 2 R
R G | R E AN BN, SR LZ R4 A=
i RTE PR A AL, SRS DR AR WU 4k A b
IR, mZas BURNUILIA R ZE 461005, LR
14 Schepens ZE I BFSE AL IEIRE B, HLAGE
S5 R RS 40 HA B (R AR, B A s T
K, WIS, TRETRBRA, & LS
e IRREHE H VT, RR, PO.1 5480 K PEAS L
gh)m, (Hiksedgtrz THRERR, HfeRtEz,
BRI BB AZBR  RSBI 454 T RR 5 VT 4R,
Bz W TR RRLEE 5 o {2 RSBI 1Al Y 2%
IRIEIRURE, and & AR IR LY BERERS:, L4 B
W IUAT AR SR A AT AT f RSBI b 1E % Y,
AT 38 AR LR 3Rt B 2% . BEAEAF 5T 2 DA RSBI<
105 AL FEPR, A5 2 s LA M 1
RSBI BUE & B LI &, (HY/NF 105, 201
ISR MR R 25 5. Sassoon ZEIFFEIA
9, 4 RSBI<60 B X b1 F g ) feft . (A
SCEESRN R RSBI<47.870 I}, Z5HRIFERIFEE
BN, IR AT 45 SR AL 134T IS4 -

MR LVE R s 2 A EZEALAL, AR 70%
PAEMT S L R v, AR Ly 5 R 47 Ay
() PRSP, B DR 19 2T R 0 T PR A 5 202
BRI R K . EANE B 8, RLAT
TR LD R B0, ATV R dE IR IR 2R I

BEYIA R A LS IR B A S S TAl ik,
A H AR EEEE, fescntRatigiLacE | B K&
WNEEGEE, OB IR E ik, it
At R0 W P R S R AR T T T BRI

I LIS B RE et R B AR LU A I e 5 3, mT A
JAEBIIEAGHERRY, DTR AR S, BREH
A (B SMEN) SRR B A Ve
{H DTR KEK W] RESZ2 Wi iR L) RE R A 24 1 52 1 4
PLEE R N ERR A 7 0 R T LU B, ARFSE
BMLENZH DTR 54 1.39, £541E% TR 1.20,
HEWLIEEBE RGN, A% 0> )7 S 3580, WP 1) RE VK S i e,
LR A PO MR W2 DTR {820 1.17,
AT RESE P T AL, ML AR A A 2
A3, DRI epsir D, T8 RILEF4Esgin, [R)as
PEREE IR TR 50, AR LIS s BE ARG, i
151 KL ot — 5T & B, 24 DTR>1.24
iF, X ECAE AT 4 BB RS R HLAT B AR RE
455 Bhatia 25 PSS AMAST, £ T DTR
AT SEPE S A RN . DE [RRE S BUiR ILA W4 T RE
HASHHUS IR AR, A i,
SEFAIEIZ I ) DE {88 1.3~2.1 em. A4S SCRIMLESY
2] DE {H°~ 1.43 cm+0.39 cm, 4 TIEH X ] Mk
ML 4H DE (EAR T IEH /K, ATRESEH iy
AEPRINRERESS , PP IR, IR IS v ik
SIERA I MAC AR N, W LR Sh AR R, 1 R
iliz Shig g A /NP A5 A4 % 1 DE {EXHHLAY
SRR BE 2 i T HA AR R (OR=7.387 ), EN4H
55250k DE S s LIS 47 £h B il 56 4 R
R, WENIG AL 2R, BRI S
TG FAEIEE D 1.0~1.4cm, ASCH DE I FHH
A 1.305 cm, Tl EEAE Ml R R A LA SR A AUC
H0.845, HURE | FEREY & T HAMAENR, BY
Saravanan'® | Elshazly 2525y 25 AT, M
UET DE $8AR7ERMLH A M A . 25 1, IRNLE
A4 (DTR 5 DE ) 0] JyEiE il 52 & Lz
HWE WSS, A BT R TR

A G IR B — T T R il R ALAGE SR
BRIP4 ROC 43 &3, ML
WM. DTR. DE. RSBI. PCT ¥ NFiHHL
S5 Ry R TR0 PR o pR A2 EORE AR 4R
AELEA TR, il ZH8hRE A AR =,
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R I A G TN AR I A R OIS R 2T
AR K, AUC 4 0.965, AR S5HUSIEA
TR —TONFER o 45 HEFRBHA S i 1 p
XL IR UL B P A7 fef SR BRI DG 2R L RERS I IR
[ Ui 4 T A RO LRURS: , Bl B RS J5) .

g5 FRTIR, IENUE S AR R TS L3 2 Bl
s AE L RE R EEAR T H . 24 DTR>1.24, DE>
1.305 cm B, $&/RIRILNCER J13chs, mTAE A T
HLR I RAFHE R o R A Z R R8RS N
2P 58 2 ML A ) T A AR, T I8 vy T
RUAE, WTEAENTR BE RO A8 58 .
{E DR 75 i, e SRATh 2 O E T 1k
PISEIR 5 A, AR KPR AR, JFIATE
ZIIm RSP — 2P S8 A | B UEA W] R T
BETEAG BRI, DASETHIG R SE R

SE Ik
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Diaphragmatic ultrasound predicts weaning in severe pneumonia patients

YU Qin, HU Zhansheng
( The First Affiliated Hospital of Jinzhou Medical University, Jinzhou 121000, China )

Abstract: This study aims to analyze the predictive value of diaphragmatic ultrasound in combination with other
clinical indicators for weaning from mechanical ventilation in patients with severe pneumonia, and to construct a
predictive model for successful weaning. A prospective study was conducted on 73 patients diagnosed with
severe pneumonia requiring mechanical ventilation from 2023 to 2024. General clinical data were collected, and
clinical indicators such as the Rapid Shallow Breathing Index (RSBI), Procalcitonin (PCT), Blood Oxygen
Partial Pressure (PaO,), and respiratory rate were observed. Diaphragmatic function was assessed using
ultrasound during a 30 minute Spontaneous Breathing Trial (SBT). Patients were divided into successful and
failed weaning groups based on the outcome of the weaning. Logistic regression analysis was used to identify
factors influencing weaning in patients with severe pneumonia and to construct a predictive model for the
successful weaning. The predictive value of the model was analyzed using the Receiver Operating Characteristic
(ROC) curve. The successful weaning group had significantly higher Diaphragmatic Thickening Ratio (DTR)
and Diaphragmatic Excursion (DE) as compared to the failed weaning group, P<0.05. Mechanical ventilation
duration, PCT, RSBI, DTR, and DE were identified as factors influencing weaning in patients with severe
pneumonia (P<0.05). The logistic regression model for predicting weaning success was formulated as follows:
In(P/(1-P))=16.107 — 0.828f = 5.304R,; — 0.258 Ry +5.132D 1 +9.532D,; . The model’s goodness-of-fit
test showed x?>=0.653, P>0.05. The Area Under the Curve (AUC) was 0.965 (95%CI: 0.925-1.000), with a
sensitivity of 96.4% and specificity of 86.7%, and a Youden index of 0.831. The results demonstrated that this
predictive model incorporating multiple indicators provides significant guidance for weaning in patients with
severe pneumonia, and it can provide a reliable reference for clinical judgment on the timing of weaning from
mechanical ventilation.

Keywords: severe pneumonia; mechanical ventilation; diaphragmatic ultrasound; predictive model
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