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R P45 AR AR 0 22 52 5 SR FH 22 I 2R Logistic [FIH AT HENC IR T R WA fa s R 2R, X 45 fa B R 2R Al
VAR A TS BN IA YT I M B0 T 2R AR LR (ROC) b, R FLa A 99 I, Bt 61 491,
HAFAERY 67.0(57.0,76.0) % . HFNC ®ILEIAITIH A 50 (50,60) L/min, WA E K EE (Fi0,) 24 0.50(0.40,0.60),
718 B 3 (18.29% ) HENC 67 2. 5 HENC W2 440 Hb, HENC 28 04 P 5 2% B 2538 343 (SOFA ) B
w4y :4(3,5) 0 2(1, 3), P<0.01 ), 3477 R Il B %A 44k (BNP) /K F 5 55 ( ng/L - 647.2(399.2, 1331.3) b
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(1 mmHg=0.133 kPa) : 104.3 (101.7, 110.7) [t 92.3(88.3, 97.7), P<0.01 J, ‘& &45% (PaO,/Fi0,) K [ mmHg :
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[Abstract] Objective To investigate the characteristics and failure risk factors of sequential high-flow
nasal cannula oxygen therapy (HFNC) after weaning from invasive ventilation. Methods The patients who received
sequential HFNC after weaning from invasive ventilation admitted to surgical intensive care unit (ICU) of Peking
University People's Hospital from June Ist 2016 to May 31st 2018 were retrospectively analyzed. Clinical variables,
respiratory therapy parameters, respiratory variables, cardiac variables and outcomes were reviewed and analyzed.
Treatment characteristics of HFNC after weaning was analyzed. Patients were divided into HFNC success group
and HFNC failure group according to the failure of HFNC, and the differences between the two groups were compared.
The independent risk factors of HFNC treatment failure were analyzed by Logistic regression analysis. The value of
predictive treatment failure of risk factors and regression models were analyzed by receiver operating characteristic (ROC)
curve. Results A total of 99 patients were included, 61 men, and the median age was 67.0 (57.0, 76.0) years old. The
medianinitial HFNC flow was 50 (50, 60) L/min, and inspired oxygen concentration (Fi0,) was 0.50 (0.40, 0.60). Eighteen
patients experienced HFNC failure (18.2%). Compared with the HFNC success group, the sequential organ failure
assessment (SOFA) score in the HFNC failure group was higher [4 (3, 5) vs. 2 (1, 3), P < 0.01], B type natriuretic peptide
(BNP) before HFNC therapy were significant higher [ng/L: 647.2 (399.2, 1331.3) vs. 127.2 (55.2, 369.5), P < 0.01],
and respiratory frequency (RR) and heart rate (HR) were significant faster, mean arterial pressure (MAP) was significant
higher, oxygen index (Pa0,/Fi0,) was significant lower after 30 minutes HFNC treatment [RR (times/min): 26 (22, 28)
vs. 19 (17, 21), HR (bpm): 105 (97, 107) vs. 85 (77, 90), MAP (mmHg, 1 mmHg = 0.133 kPa): 104.3 (101.7, 110.7)
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vs. 92.3 (88.3, 97.7), PaO,/Fi0, (mmHg): 207.3 (185.8, 402.8) vs. 320.2 (226.2, 361.5), all P < 0.05]. It was shown
by multiple Logistic regression analysis that the SOFA score [odds ratio (OR) = 2.818, P = 0.022, B8 = 1.036], BNP
before HFNC treatment (OR = 1.002, P = 0.033, 8 = 0.002) and HR after HFNC treatment 30 minutes (OR = 1.140,
P =0.032, B = 0.131) were independent risk factors for HFNC treatment failure. It was shown by ROC curve that
the area under the ROC curve (AUC) for the prediction of HFNC failure was 0.840, 0.859, 0.860 and 0.962 for SOFA,
BNP before HFNC treatment, HR after HFNC treatment 30 minutes, and regression model, all had good forecast values
(all P < 0.01). Conclusions HFNC is one of the commonly used oxygen therapy methods in the ICU, but not all
patients who are treated as a sequential therapy after invasive mechanical ventilation weaning can benefit from it. SOFA
score, BNP before HFNC treatment and HR after 30 minutes HFNC treatment were independent risk factors of HFNC

failure. Each independent risk factor and regression model can predict the success of HFNC treatment.
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BEfSBEZE Bt 24t ifE (A LS < 2016PHB004-01 ),
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2.3 HFNC I 5 RSP R T (£ 1)
231 — IR RFE bR - HENC 2820 SOFA 143 i
B T HFENC 20 2H (P<0.01), 1M W 20 4F % . 1
S APACHE I1 43 R P Bl e | i i B bR
o I ek Co o S BB AT 0 SRR AR 22 R Rt L
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2.3.2  WPWEIA YT A OCFE b o AL A QLA S
JEALETEY PS. PEEP K HENC )44 VA7 B B 37 34 Al
Fi0, 25 ¥ Jgt it X (34 P>0.05),

233 IPWA AR SCHEHR : HENCRYT 30 min, HENC

J2H RR B35 T HFNC 3040, Pa0,/Fi0, 3%
i F HFNC s 2h4H (¥ P<0.05), i P41 [d] HFNC
JRITHIAY RR, Pa0,/Fi0, . PaCO, . pH {H . HCO,” LA K
HFNC JA77 30 min f PaCO,. pH {f . HCO,” %1
JegiteEE X (¥ P>0.05),

234 JEFAEEFERR . HENC 20040 HENC 3697 /i
BNP 7KF-LA J HFNC J3¥7 30 min ) HR Fl MAP #
3 5 F HFNC B2 41 (¥ P<0.05). 17 P 41 [A]
HFNC J& 97 Hi HR, MAP 1 Tnl 2 5 ¥ G124 E
X (# P>0.05),

2.4 HFNCIRIT R K 2 A &K Logistic 7115 53 Hr
(£ 2): L HENCIRIT R R AR 7 (V) B R 2R 45
Mrh 25 A g2 2 LRFER, 40 SOFA 143 (X)),
HFNC {677 Hij il BNP 7K (X,), HFNC {647 30 min

x1 BHUEFR HENC &7 A S K MASME ICU MBS EE S THERM L E R LR

S YL HFNC S22 HENC 22 Uly Pl
(n=99) (n=81) (n=18)
SR (2, M QL Qy)) 67.0(57.0,76.0) 67.0(53.0,76.0) 67.5(64.5,69.5) 0.759 0.384
BPEH] (%)) 61(61.6) 50(61.7) 11(61.1) 0.002 0.961
APACHE T (43, M(Qy, Q)] 15(12,21) 15(11,21) 16(13,22) 0.584 0.592
SOFA (43, M(Q,, Q)] 2(1,3) 2(1,3) 4(3,5) 21.021  <0.001
WEAH s (] (%))
e I 57(57.6) 45(55.6) 12(66.7) 0.744 0.388
e ) 19(19.2) 15(18.5) 4(22.2) 0.130 0.718
Wb 20(20.2) 16(19.8) 4(22.2) 0.056 0.813
18 PRI SN 6( 6.1) 5(6.2) 1( 5.6) 0.010 0.921
PS [ emH,0, M(Qy, Q)] 8(6,8) 6(6,8) 8(6,8) 0.649 0.421
PEEP [ emH,0, M (Q., Q)] 5(5,5) 5(5,5) 5(5,5) 1.258 0.262
HFNC #IRIRIT S5
W [ Limin, M(Q,, Q) 50(50, 60) 50(40, 60) 50(50, 60) 0.573 0.539
Fio, (M(Q., Qy)) 0.50(0.40, 0.60) 0.50(0.40, 0.60) 0.50(0.40, 0.60) 0.649 0.421
HENC JRIT RIS 5
RR (% /min, M(Q., Qy)]) 18(16,21) 18(16,20) 18(17,20) 0.508 0.476
PaCO, ([ mmHg, M(Q,, Q,)] 30.6(28.6,33.9) 30.2(28.2,33.5) 31.8(30.4,33.9) 2336 0.137
Pa0,/Fi0, [ mmHg, M (Q,, Q,)] 350.0(237.8,419.8) 349.8(241.8,415.3) 385.0(202.3, 424.8) 0.865 0.352
pHE(M(Q,, Q)] 7.4(7.4,75) 7.4(74,7.5) 7.5(74,75) 2.282 0.131
HCO;™ (mmol/L, M(Qy, Q)] 22.3(20.7,24.7) 22.2(21.1,22.8) 25.4(19.7,25.7) 1.033 0.310
HR (R /min, M(Q., Q,)]) 87(78,91) 86(76,90) 87(83,93) 2.659 0.103
MAP [ mmHg, M(Q,, Q)] 90.0(83.0,94.3) 89.7(82.0,94.3) 92.5(88.0,93.7) 0.743 0.389
BNP [ ng/L, M(Q., Q)] 178.0(64.5,459.5.2) 127.2(55.2,369.5) 647.2(399.2,13313) 31.030  <0.001
Tnl (pg/L, M(Qyp, Qy)) 0.012 (0.005, 0.042) 0.012 (0.005, 0.040) 0.012 (0.008, 0.062) 0.866 0.352
HFNC 477 30 min 3%
RR (X /min, M(Q,, Q)] 19(18,22) 19(17,21) 26(22,28) 25324  <0.001
PaCO, ([ mmHg, M(Q,, Q)] 34.2(30.5,36.7) 34.4(30.8,36.5) 33.8(29.5,39.4) 0.463 0.496
Pa0,/FiO, [ mmHg, M (Q,, Qy)) 310.2(187.3,375.3) 320.2(226.2,361.5) 207.3(185.8,402.8) 4.510 0.043
pHE(M(Q, Q)] 7.4(7.4,75) 7.4(7.4,75) 7.5(74,75) 0.623 0.430
HCO;™ [ mmol/L, M(Qy, Qy)]) 22.6(20.6,24.3) 22.4(20.6,24.1) 23.2(22.1,255) 0.807 0.369
HR (W% /min, M(Q., Q,)) 86(77,94) 85(77,90) 105(97, 107) 22760  <0.001
MAP [ mmHg, M(Q,, Q)] 94.0(88.7,101.7) 92.3(88.3,97.7) 104.3(101.7, 110.7) 20423 <0.001

T - HENC N R AYT , ICU NERE 4R}, APACHE 118 &tk AL B2 g v (@ REIR TS 1T, SOFA ¥ BHER B =BT, PS h
JEJI3CHE, PEEP I URIER, FiO, WAL, RR WIFIRSIE, PaCO, Agilik il — L7 IE , PaOy/Fi0, JAE A 185, HCO,™ AHRAR
SR, HR 03, MAP S -3 3lifik %, BNP g B BURIEHAK, Tnl USRI 15 1 emH,0=0.098 kPa, | mmHg=0.133 kPa
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i) RR (X;). PaO,/FiO, (X,), HR (X5) Fll MAP (X;) &
HAs i, HE1T Z & Logistic [MH43H7, 45 8 BN,
SOFA P43 . HFNC J397 1 BNP /KF 1 HFNC 397
30 min ) HR 24 HENC I8 7 2% W% 4 7 F B R 3
(¥ P<0.05), [EIEAAE . Y=-20.715+1.036X,+
0.002X,—0.085X,+0.006X,+0.131X5+0.01 1X,, 8]
iR ¥ *=56.97, P<0.01,

Fz2 SRICU BEFUHHBESBRIERFR

HFNC 877 R MK % E 2 Logistic ElJF9 %7

ARt B1H OR {4 P{H
SOFA 43 1.036 2818 0.022
HFNC J5J7HT BNP 0.002 1.002 0.033
HFNC J4J7 30 min HR ~ 0.131 1.140 0.032

VE 1 1CU W TELE24R}, HENG W2 E i U7, SOFA T
B SRS, BNP S B AR, HR J.0%, OR WILHL
2.5 450 ST A S R ZE 6 HENG 2% I B4 1900 4 {1
(153 3) s fE G & SOFA 43 HENC 3R
JYHI BNP 7KF- . HENC 337 30 min 1Y) HR Fl Logistic
[l 9 A5 780 95044 43900 1647 ROC #2643 #1, L ROC
i £ 5 m AL (AUC) 23 5124 0.840., 0.859., 0.860 Fl
0.962 , B HABAF B E .

1.00
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0.80 /—/
0.60 /|
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& /
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/ — Logistic[al I 79 Fi i &
HFNC{&YT HiBNP
020 — HFNCi&$730min HR
: — SOFAJsy
1 1 1 1 J
0 0.20 0.40 0.60 0.80 1.00
1 —He 5

1 ICU EAEE AL, HENC FZ4 & 5807, ROC 12k
IR TAERHEMZE, BNP S B BUFIGAIK, HR M0,
SOFA W A8 E Rl P4y
B 1 S G R ZE A Logistic [HERERI AL (E 00 46 ICU
A RIHLIGE <R G IR 5T HENC 3877 KR ROC Hhik

RIS 1 .

ARWFFE BN, SR ICU A QAL E < ] =
24 h, BEHLJG F# 5T HENC 3697 /9 99 f l & b,
18 5l HENC JAY7 M, K6 18.2% ., 18 il 21K
BEAH 77.8% N TRIMGE S, A N A 4
MUMGES . HFENC WIh4] 5 0 M2H 235 ML RTIE i
HLAAE T HENC W16 97 5 o2 5, Ui 4
B EELIRTT KR — 8. HFNC RLE 2 3
TN RSB FO, | sPRISERE | P2 R IE R
BN A I B AR A I AR R TE 1CU HR A
MORAR 7, A BINLWGE SIS e BRI T
iz — O BRI A R AL G TR I R
I (RCT) S 2526 43 B W] HENC I TA&E 48 4
I7 ., RS FRAWIGE T BRA 17 &1y , IF
ANIEFTA I AR RE M HENC PR3k 25, HENC JF AR
REVE R TCRI R 2 T B, IS R BE 2 2810 L
AIHUME . Kang 25" Y — T [0] 51 BF 5 S 7%
HFNC @1t 48 h J5 S8 A AT HFNC 48 h
DI FR A TCU R FE R o i, PR D R AL,
ULIAASA 2 1) HENC W] REAE D% B 5 S, 33K
P AL, Roca 2 AYHBIFTT 2 W, XoF T 34 il 42
B, HENCIRYT R IB ik 28%., I, HFNC iR
J7 RUFRAT T ZEN EOPAL BB BT S R A YT
PAB; HENC 38972,

HFNC J2 50K fiff b P L 4E R E O | 3 vk B 4R
AR A 4 AT, AR BT AR 2 A 3 A
Ko A THOLBMIEORUE T 50 A (R
RS AEECR 50 Limin), 38 SN B8R I B 38
W13 2%, RR TR, A Ak, M, AN
HFNC J5 AL S8 F 300 W 38 (RR fnR . HR
BTN, PaO,/FiO, TRE), FEAE B HIR AT IR B30 538
AT, AR T RE R il 5 il = 200 0 45 A AR s Fe i
R ECE IR RN . T ELIXRR RIS HR A
TINAR AT E 8 A</ 1l (V/Q) Fu ) A Ay, i EE IR
W B T R A BRI

x3 FBIMIEHREZRH Logistic @ AEE B A E SN ICU BEF SINMESBHEHUEF 5 HENC j877 K KL MHE

sk i ST Pl R HURE R rm mr& ISH'& Bﬂﬁ

(%) (%) WME  BUNE S RALE UKL
SOFA P43 0.840  0.744~0.936  <0.001 3 77.78 71.60 0.733 0.763 2.739 0.310
HENC JA¥7 T BNP 0.859  0.761~0.957 <0.001 3498 94.44 72.84 0.777 0.929 3.477 0.076
HFNC 477 30 min HR 0.860  0.730~0.990  <0.001 96 83.33 92.59 0918 0.872 11.250 0.180
Logistic [MIITRBAIFfE(E 0962 0.927~0.998  <0.001 94.44 87.65 0.884 0.940 7.650 0.063

T 1CU NEAEPEERL, HENC 285 i i 0T, SOFA ST BHa BT oy, HR S0, BNP O B BRI, AUC h32id TARRFIE

HHER R IIEL, 95%CT 2y 95% W] {5 X [a] ; 25 A4S IC LI
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AWFFE BN, 5 HFNC T4l A, HENC 20K
24 SOFA PF43 . JAIT AT BNP K 6V F 41 (30 min)
RR. HR #1 MAP ¥ & & 7t &, ¥ 97 5 1 (30 min)
Pa0,/Fi0, BERRL; ZHE Logistic (B =538
SOFA 143 I6Y7 1T BNP FAY7 30 min HR 24 HFNC
BT R A ST FER 2R . Ui DL O HEST 5K D g
Bk FE BB IIRE AR 40 HFNC IAYT R £ 2
o AT TRERL, X6 0 ) A v | RS O TSP T 7K i
TCANAUAE PR AT IE AT A (8 X6 D i 67 £ 11
WEARAE FH, AT LA B R 38 L R IR e
TC AL S BB W IR — . BAR R R R
7 WAE S —E 1Y PEEP, {B R K. 16
HL RO R RAFH A IS LT 7= A2 () PEEP /NF
5~8 emH,0 ", I B IR 5 RSl R 7
A58 o B HLAT I 1R 8 emH,0, PEEP Ky
5 emH,0), It HXF EAE R E — AR OB 5S4
A HA AR REMERE , P AR XES 246 201 PEEP,
BNP 2 S5z B0 fIE 67 5k 07 P A T B R b 2 — , AR
WF5E 2R W], BNP & HLAE < RE AL Y 2 100 45
i, - REAR f- b 2% B RO WLET 5K T BB R I 5 3501
WRIAEEML . HR 2 st O i DI E B A Rk
) T T AU A AEHT . BNP 5 HR [RIB R0, W4
FEE D UE DB H A2 O 2 57 sk S RE B i fin &, B
B VIQ J A i KIEIN TUE R bR . AWFE R A%
EIIREAN 4 BER X AR AR LI o 1 AR &
HENC IR PRI AR | SE AT hnit A HENC
WITRMIGER N " SABEIES: A

AW FEAFAE— 2 B SRy BRAE , Sy s [ o 2 A
58, 3 BN B M IR AE R, WA 18 1k il
TP 1) LA, FATTF — 2 315 IF e i s P AF
I8 F v R RS, T AR 7R A R AR R
b, LR HENC 187 38 S

25 I, HENC BAARAEHE, 2 1CU # Y 4EsT
FBZ— AR A R UGE <R LS
HRRE T SIRTT Ak £, IR O T EAS 42 R
H WAL RE, i SOFA 43 . 16T I BNP FIIGYT
30 min HR A HIAT7 RIG A AT fa ks R 2R .
FlzEze A RS R AR R3S whe
SZ 3k
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