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L ICU AR AEBSRILR 28 d At ). R S9N 163 HIHLMGETHE , Hrh HFOT 41 80 4], PSV 41
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[Abstract] Objective To evaluate the application efficacy of a spontaneous breathing trial (SBT) based on
high-flow oxygen therapy (HFOT) during the weaning process in mechanically ventilated patients. Methods A
randomized controlled trial was conducted. A total of 163 patients undergoing invasive mechanical ventilation admitted
to the Department of Critical Care Medicine, Zhongda Hospital, Southeast University, from September 2024 to July 2025
were enrolled and randomly assigned to the HFOT group (80 cases) or the pressure support ventilation (PSV) group
(83 cases). The HFOT group received SBT based on HFOT, while the PSV group received SBT based on PSV. Baseline
data were collected and compared between the two groups, and adverse events during SBT were recorded. The primary
outcome was the success rate of extubation within 48 hours. Secondary outcomes included vital signs, sputum grade,
arterial blood gas parameters measured before SBT and 30 minutes after SBT initiation, SBT success rate, and prognostic
outcomes [duration of mechanical ventilation, length of intensive care unit (ICU) stay, hospitalization costs, ICU mortality,
in-hospital mortality, and 28-day mortality]. Results A total of 163 mechanically ventilated patients were included,
with 80 in the HFOT group and 83 in the PSV group. There were no statistically significant differences in baseline data
or prognostic outcomes between the two groups. The SBT success rates were 100% (80/80) in the HFOT group and
98.8% (82/83) in the PSV group, and the 48-hour extubation success rates were 87.5% (70/80) and 80.5% (66/82),
respectively, with no statistically significant differences (both P>0.05). At 30 minutes after SBT initiation, the heart rate
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(HRy5) and the decrease in HR (A HR5) in the HFOT group were significantly lower than those in the PSV group [HR5:
87.10£ 12.73 vs. 94.28 £13.60; AHR,5: 0.0 (-3.0, 2.0) vs. —=1.0 (=5.0, 1.0); both P<0.05]. No significant differences
were observed in other vital signs, sputum grade, or arterial blood gas parameters between the two groups. No safety
events occurred in either group during the trial, indicating good safety. Subgroup analysis showed statistically significant
interactions between intervention modality and both age and duration of mechanical ventilation (both P<0.05). In patients
aged =65 years, the ICU length of stay in the HFOT group was significantly shorter by a mean of 83.12 hours [95%
confidence interval (95%CI) was —151.28 to —14.96] compared with the PSV group. In patients with mechanical ventilation
duration=24 hours, the ICU length of stay in the HFOT group was significantly shorter by a mean of 157.40 hours
(95%CI was —254.60 to —60.20) compared with the PSV group. Conclusions SBT based on HFOT is safe for weaning
mechanically ventilated patients and offers certain physiological advantages in improving HR. In elderly patients
(=65 years) and those with prolonged mechanical ventilation (=24 hours), HFOT-based SBT can significantly shorten

ICU length of stay, but it does not show a clear advantage in improving the 48-hour extubation success rate.
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JE BT HFOT 8 3245 47 18 AR i A7 7 28 AE
HbrA e
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BB AE A , ST S8 INAL , R N w5 8 58
it SR WO N B A R H A TG I b
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Bzt PSV £H (83 f5i]) HFOT 4H.(80 1)) iil-Hft P f&
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zv;(o,,QJJ (573,758)  (620,763) Z2="1.256 0210
B Cem, 170.0 165.0 _

M(Q,,0,)) (1630, 172.8) (160.0, 172.3) Z=-182 0.114
BMI [ kg/m?, 23.93 23.44 _

M(Qy, Q) (21.62,2628) (2092,25.65) Z=—0892 0.373
A ICU 26 (1] (%)) X =4.538 0.334

DEFAR 40(48) 40(50)

I 6 71 9(11) 18(22)

Jiti 5 10(12) 12(15)

COPD 4(5) 2(2)

HoAth 19(23) 8(10)
APACHE T 43 150 16.0

M0 0] (110,180)  (12.0,203) Z="0:649 0516
SOFA PF43 7.0 7.0 .

(44, M(0,,00) (50,90)  (50,00) Z=706660.505

T SBT [ BRI, PSV S HE ) SRRl S, HFOT it
R MUK MR AR 0, 1GU S T WP B , COPD Sy bk B 2E
PERPER, APACHE TT h 2R B S MG BRSBTS T, SOFA
o P BB RERIT
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ICU JRAER AEBERRIEFR N 28 d FRILRBEAL T PSV
A AR FINIGH R L (3 P>0.05),
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2.5 I ZEEIEOHE « AL A e
R IR e R e R AT

2.6 PN ICU {3 B B[] A9 4120 B (3R 4) - P4
) ICU 4 B i) [] 22 S5 B 4 122 & L (P>0.05),
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HFOT 41 1CU I B s} [A] 4 PSV 41°F 2145 45 83.12 h
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()% PSV 2H P44 % 157.40 h(95%CI g —254.60 ~
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PES3 A1 SOFA 11435 T Uy U 58 BAE I Ge 12
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3 W i
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ARGFSE R, HFOT 4184 1) 48 h A i m T
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Giit o RFEWREE « O WA )T 5 SRR g
M AL, . LR IRAS e 4352 HFOT Bl

®2 ETAFREE SBT MATSEMRENMBSBENEBIERILE

4151 BPEC A8 h R IR HLAHGE S ] 1CU fEBET i fEBEES  ICUMRSER  (EBSRSER 28 d st
() (% (f1)) (h, M(Q,,Q5) (h,M(Q,,Q,)) [AIE,M(Q,0.)) [(%B)) (%)) (%))
RN 162 84.0(136) 18.0(9.0,6275)  37.0(20.0,106.5) ~~ 3.91(1.89,8.69)  0.6(1) 0.6(1) 8.6(14)
PSV 41 ° 82 80.5(66) 15.0(7.0, 67.0) 26.0(19.0,91.25)  3.66(1.54,8.10) 12(1) 1.2(1) 11.0(9)
HFOT 4L 80 87.5(70) 20.5(14.0,61.2)  475(23.7,110.7) 4.28(2.29,9.07) 0(0) 0(0) 6.2(5)
SRl x=2.39% Z=-1476 Z=-1.920 7=-1.278 - - x’=0.625
PAE 0.122 0.140 0.055 0.202 1.000 1.000 0.429

TE < SBT Jy [ NP, PSV S IR JISHRE <, HROT A ik 07, ICU SHEAE N 55 5 * PSV 414 1 IR SBT MRk A SR 2551

AT SRR TN 82 B3 5 — 7 Fisher K04

®3 ETARERE SBT MATSEBREVMESEE SBT SLHE 30 min /54 G A1E . RS R MS 54 LB

) A RAE PR (4] (%))

i) z’% HRy;*  AHR (W /min, ~ SBRy"  ASBP,’(mmHg,  SpOys — RRys" [(Wmin,  ppee  pued e

(K /min,xts)  M(Q,Q;))  (mmHg,x%s)  M(Q,,Q5)) (M(Q,,Q5) M(Q,,Q5)) - - -
YN 163 90.73+13.62  0.0(-4.0,2.0) 130.85+15.63 -1.0(-6.0,3.0) 0.98(0.97,0.99) 17.0(16.0,19.0) 117(722) 45(27.8) 0(0)
PSV 41 83 94.28+13.60 -1.0(-5.0,1.0) 130.07+1597 -1.0(-6.0,3.0) 0.98(0.97,0.99) 17.0(16.0,19.0) 60(73.2) 22(26.8) 0(0)
HFOT 41 80 87.10£12.73  0.0(-3.0,2.0) 131.65+1533 0.0(-6.0,3.2) 0.98(0.97,0.99) 17.0(15.7,19.0) 57(71.2) 23(28.7) 0(0)
it 1=3.477 7=2.198 1=-0.644 7=0.578 7=0.759 7=0.355 x *=0.009
Pl <0.001 0.028 0.522 0.564 0.448 0.723 0.922

Bk <o Hr
43 ﬂ% pH fH Pa0, " Pa0,/Fi0, A Pa0,/Fi0, 5 PaC0, " APaCO,, 5
[M(QI’Q3)] [mmHg,M(Ol,Oaﬂ [mmHg,M(Ql,Q3)] [mmHg,M(Ql,@)] (mmHg,xis) [mmHg,M(Ql,Q3)]

JEYUN 163 7.42(7.39,7.45) 115.40(97.00, 142.90) 288.50(242.50,357.25)  9.50(-24.00,68.00) 3599+5.17  1.10(-2.48,4.45)
PSV 4H 83 7.42(7.39,7.45) 118.85(99.12,144.65) 297.12(247.81,361.62) 3.12(-24.75,50.56) 35.99+594  0.85(-2.08,4.25)
HFOT 4 80 7.42(7.38,7.45) 114.65(93.33,139.28) 286.62(233.31,348.19) 18.50(-20.69,76.31) 36.00+4.28  1.45(-2.70,4.55)
et 7=0.398 7=0.667 7=0.667 Z=1514 1=-0.012 7=0.181
Pl 0.691 0.505 0.505 0.130 0.992 0.856

1 2 SBT N [ EFFIGRES , HR 00K, SBP WYL, SpO, KL AEILFIE , RR IR, Pa0, NEhIKIILE ST, PaO,/Fi0, HEA
FEH, PaCO, Bk " EALBRSE 5 1 mmHg=0.133 kPa; * &-46%5 SBT 520t 30 min J5 AL ; P &4555 SBT 520t 30 min J5 19 FAAE 5 © T
PEBATAHGKIA BRI W8 5 PR S IR To e, TEA% B8 5 VT BEBOMAI IR LE | BERSIRUSE , Wil J5 A R ORS TEB B 1, (L5 T
KRR 5 O MRS LL TR TE R, T AE 2 0 (A ml sk (0, B BUR W A W Rt e R TE BB A B K VAN S T e T
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Fx4 ETAREKREEH SBT MATSEBREVMIEBESEBEER ICU Fixht B H S #T k%

g ICU fEBERS ] (h, 2 +5) e
T4 (i (%)) PSV 41 (82 fi]) HFOT 41 (80 fi]) (BTG P AL
A 0.004
<65 % 63(38.9) 54.12+100.22 115.59+143.47 61.47(1.03~121.91) 0.051
=65 % 99(61.1) 159.04 +233.94 75.92+81.10 -83.12(~151.28 ~ -14.96) 0.019
APACHE T ¥4y 0.957
<254 143(88.3) 100.00+ 197.15 75.51+90.37 —24.49(-74.88 ~25.89) 0.342
=25 4% 19(11.7) 227.40+ 156.49 207.00+ 167.51 -20.40 (-166.08 ~ 125.28) 0.787
SOFA T4+ 0.077
<84 87(53.7) 68.72+143.33 80.95+118.47 12.23(-43.42 ~ 67.89) 0.668
=8/ 75(46.3) 175.36+237.16 100.13+98.07 ~75.23(-156.23 ~5.77) 0.073
ML T [ <0.001
<24h 100(61.7) 26.53+17.26 29.40+17.33 2.87(-3.98~9.71) 0.413
=24h 62(38.3) 318.48 +260.19 161.08+ 126.58 -157.40 (-254.60 ~ —-60.20) 0.002

T SBT O A EMFGRES, ICU SHIRE MY R 5, PSV R S HEEA, HEOT Mt 27, APACHE T1 o 2tk A #ilaf S p P: fe FReR i

PEA T, SOFA AT 38 15 H=EWE43, 95%CI 2 95% E {5 X (1]

Tl S48 FTREDR N T SBT BB T e 4 5 45
ANT ARG IR 2. AR, KE
TR F NIV 58 HENC. 1] R AR Ay XU T 2
PHZH 354232 U 53 SCRF R, SBT A B i 22 5 X
A LE R AT REREEN 55 . @ DIEFAR B
P AFAE AR N . ASHFSE rP R AR B
£ PSV 41 M1 HFOT 2075351 5 48.2% .50.0%. 12
KB S el ) R A e, ARORIL G T S5 ok K v, T
SBT 5 M 157 BE 15 2 448 i PR o, (i 20 [i) 22 5
MELLB I, R RS R R 2E R G2 E
S, H HFOT 3 8t 2 0 mfe 3 . @ el 8 A K&
VIR LA, HFOT 3 it 72438 B PEEP 0 |
PR SRR AR AL | AT B A T AR T s @ R
TFR RIS AR, 37 °C L 1009% AN A AR AT
AL SGE I bR AR AP B FE R T RE ; B 2
BE T Z M RETIE RS, HENG £ 478 =, AL
R AR T R /D . HRT3EF HFOT 1
SBT Ji s 5 B 4 o gt —FbrifE , M VLHEE SBT Hi Y PEEP
IR | RIE T 4 2R — B0, AT 5 K o O e O
H 30 ~ 50 Limin "7 R, bR RTA D HR AT AE
SEHHFOT 415 PSV 2 7E F BL45 5 ik = 22 5%
P, T BT AR A RCT HAIE S 2 ] A

3.2 A4 ICU A B i 18] A9 V.2 437 « &4 #ir v,
P4 1CU Bt ] 22 S o Ge 24 3 XA P {E#ER
0.05, X — &5 I ek WA U 2 245 ],
77 A2 52 W TG 201 ) 4007 ] BE A7 AE 35 57 k. IR
(<65%) &, HFOT 4 1CU {3 Bt [a] S 28 K
PR (=65 2) BH REHMES (=24 h) &
ZH, HFOT 20 1CU A Be st [a] S & 4 kg , AR 7 T 11
BN TE AR AT A LRI , T B R S 2 R T

GuiteF S AR AL Y 2 S HLAA B 0 AE A L
ittt AT FECE P LA 48 ) BB A7 S 14 R4 71
iR, HE SIS MO, WLE 2 B L
95 AE NRERRE G AN, P AU 2 2 T
B HFOT jl s #244E 30 ~ 50 L/min Y8 iR DI
WAL, AT O RGBT IR L) | f2 it
PRUHE S, DT (I PR 57238, 46 0 TCU {3 Be B[]
AR B TP AR RS BE ) R4F, PSV BN A &
WP 2 55 B o AP LR SR TR /D R b 28 A
PSV L ICU {E Rt [ 8 F HFOT 4. KAUkiE <8R
T A 0 PR 2 40 A 57 IR A il
HLJG W DI REK 2 2212, J2 UL I i) s 7 A
HFOT fig 4 fhR5 Zefa e 1) 08 1E s SRR, By 1k il
205, AR P , PR A E K MLAGE S R ICU
FEBERT R 22 52 Geit i o AT UG <R I
W Ty R bt 03 4 e, O AR, P FPasopL Jr =0 g
SR B FHRCR R ICU A8 B iR 2% S e 4 327
=X, W RR, 5 SOFA 1770 ( =8 73 ) i
HFOT 44775 1CU A B st 8] 4 J 1) 34, X S5 K AL
MmOV 2H A 45 SRAHE B 5 APACHE TT 43 V. 2H &
RIEZE HAE, W RE S AR R /INIL 19 1)) A7
K, B T2#A e AN 1T e P BUR B PESS

3.3 T HFOT /) SBT X+ HR A5 : HR /& SBT
B WS AR . ABFSE 7R, HFOT 4145 PSV 41
SBT 52 30 min J5 (9 HR,s Fl A HR, s 22 54 Giit#
B, X—25RE L SEGNAAYE, PSV {2
Ht 8 emH,0 1Y PS FI<5 emH,0 A PEEP, 3it I [t
ALV RS HROT HLA7 ¥ 53 () - i A Bh AL
{BH: HR LM% T HFOT, JRA AT fEJE . D SBT
1) B AR BB 5 1 A EPFICRES iR P
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KA Y S 55, PSV 415 HFOT 418 4% SBT J7
AA[E,H PEEP &0 J FEARE s [R] 5 @ HFOT H
ARE RS DR AU | s CO, TERR L AR
OB IR THETIE B A BEE Y s B HFOT ] figiE
it BEAR RS IR 22k T, AR R S e, T A 400 I A
R ER . B LAEN HROT 4 SBT i ELA [WRERL
B RN 7 5 FNET 38 B ] RE A
3.4 T HFOT By SBT X IS 53 B S 8 T 73 9 A
R . HEHTE] PaO, ., PaCO, Fil PaO,/Fi0, 225331640
AR X, T RES HFOT A] il A= BRICRLE | Jdi DI
W IUASC S, I3 A 2% oo T o AR A — K
PEEP 800, A ) il i &2 5 A AR s e BT 7=
5 PSV MBI RCR A5G, P4 [E] SBT 55 30 min
JE W 5y R 2 S TG 2F 0 S, — 5 T AT REIE R T
HFOT JI ¥ Ak 0 350 [RIAEAT A5 =l R E )
fE ), 55— 7 T AT BE -5 SBT S o 15 A . %o
TR Z IR/ N o IR ISt 7 e T B FH I
WEAILA HAS HROT Tifg, S0 SBT I JoRs k1524
AMLAT HF TAER, 0 H e R ] 5
AW FAFAE—E SR BRYE « O Hduly RCT ; @ #
AR Q) RXEIR AL TR AT 5 @ it
I FRICE S IR B A B AAAE TN B D a5
25 BTk, HFOT ALY A R etk 5
PSV ZUAHAL, AT LAIK B IR SBT 2K, L HE HR
T AT A S, SR, HFOT JEAEE A BT A Jt
ML, HAR S E BRI B AF R E (=65 %) M
KHUGEE S ( =24 h) ABER, GBS W E 46 kd ICU E
o Fsf [, 1717 7 4 2 2 3 R ML R P, PSV
T2 % A AR YLy e 26T PSV 11 SBT 1 g
AT IS L AR, HUAE S LA e ke T
PP ZH 38R R A e A i, AR RS AR AU L
R4 BT HFOT 4 SBT AJ LLR TR .
FlzEZe AR AR 25 nh
R BRI ot . PRSI | SRS . R AR 4
BT/ SR | L SCEE | S SCEE (S PO A HE B B G
ST ARHUBIFST 2 3% 5 XS0 « SERERIFSE . RAEH SV / ARG |
S SR B IR P VAR TR 0 ) 45 | S Tk 5 20958« 9
FEFSE  RAEHAR 46 % STk, S T8 R AR
SEHGERFSE . RAERH | ST ; T SCH - TR . 40T / e
B S0 B S P A TR B L ST L 95 % SRR
SOk s T : SR /SRR L VT AMPT . SRR ST 5 AL ¢
SERGERFSE  ATHC AR SRR R, S R ST 5 B« RERR AR
SEB, SRR, % SCEE 9 1 P A VLR o b, 3O 5T 2
P ATHC BB 46 %, SR
5% ik
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