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[AE] a4« KRGS ESiERIbasT (HHFNC) MIGAIERES (NPPV ) 1EM2PERLZEME¥% (COPD )
A3 2 RPFIOEE B E S EMERE RN TSR Z &t F A 72 Gl THE S RS E R
COPD &I/ 2 RINPI peug iz, 4% 1+ 1t BEdL o HHENC 4181 NPPV 41, 5341 36 fl, X HLial
HIEIRITHT . IRIT AR E RFEI AL (20 120 24 h) BARYFES R0 M Hrdahs . PEIRATR | (0% SF3 80 ik
B, FOEER . SEVIIPR, EERTRE B SRR ANRFELAERAGET RNES . 4 & HHFNC 43577
24 h BRI pH . 67 2 h 5 12 h BRSNS E (Pa0,) KiAJT 2 h 5 12 h BT A 46550 (PaO,/FiO, )
T NPPV 4, TiiGyr 12 h WEAYhikin =284k E (PaCO,) . IGIF4 WA (2. 12, 24 h) AYIPIRHAR K4
J7 12 h 5 24 h BFAERBGT NPPV 4, 2R 5IHE L (P #4<0.05) . MABEFRGER, LEUHE
e T WP 5 B i ] ) 22 S G i 2 L (P #9>0.05) , HHFNC 41N B FE R R4 ANl 52 KAEZR
B W Ik SR A R IR & ARSI T NPPV H, 27050024 L (P <<0.05) . P EHILT- 2T TLH
PeER L (P>0.05) . #4#% HHFNC X} COPD &3 2 BUIREIE e 2 S A IR 08 o i a I6 ) 7 RO Fn 2 4k
f:F NPPV.
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Efficacy and safety of humidified high flow nasal cannula in chronic obstructive pulmonary disease complicated
with type 2 respiratory failure patients after extubation: a randomized controlled trial
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[Abstract] Objective To compare the efficacy and safety between humidified high flow nasal cannula (HHFNC) and
noninvasive positive pressure ventilation (NPPV) in patients with chronic obstructive pulmonary disease (COPD) complicated
with type 2 respiratory failure after extubation. Methods Seventy-two patients with COPD complicated with type 2
respiratory failure were enrolled after extubation and were randomized into HHFNC group and NPPV group at 1 : 1 ratio,
with 36 patients in each group. The blood gas analysis index, respiratory rate, heart rate, mean arterial pressure, reintubation
rate, incidence of tracheotomy, intensive care unit stay, incidence of adverse events and mortality were compared between
the two groups before treatment and 2, 12, 24 h after treatment. Results The pH at 24 h, partial pressure of oxygen in artery
(PaO,) at 2 h and 12 h, and oxygenation index (PaO,/FiO,) at 2 h and 12 h after treatment were significantly higher in the
HHFNC group compared with the NPPV group (all P<<0.05), while partial pressure of carbon dioxide in artery (PaCO,) at
12 h, respiratory rate at 2 h, 12 h and 24 h, and heart rate at 12 h and 24 h after treatment were significantly lower in the
HHENC group compared with the NPPV group (all P<<0.05). There were no significant differences in reintubation rate,

incidence of tracheotomy or intensive care unit stay between the two groups (all P>0.05), while the overall incidence of
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adverse events, intolerance rate, flatulence rate and aspiration rate were significantly lower in the HHFNC group than those in the
NPPV group (all P<<0.05). The mortality rates were not significantly different between the two groups (P>0.05). Conclusion The
short-time efficacy and safety of HHFNC are better than NPPV in treatment of COPD complicated with type 2 respiratory failure.
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M PEBH ZEPE M %% ( chronic obstructive
pulmonary disease, COPD ) J2&—F# Ul it FEng
Ry, HEWRERE 40 L EAHEP &
ik 8.2%"?. COPD & JEFIFIIH Ik 2 MNP
vy, BCETERE I ST RE RS, IR R A
I SR YT & A B0k KO AU AR R AR =5 I R
AR 2SR A QA L Bl AT LA
G R PR, (B3R A5 AT A A ik
JuRseeEtl . WUJBES . WIRRE ) 25 R FERF I
WIRENOL, T EMTIRAERIRIT . RS AT K
T RERE G IRTAROR 2%, 558 BRI
TREmXELAZ Y, RF T ECE R R, el iE
3“5, ( noninvasive positive pressure ventilation,
NPPV ) FIBGESE S, 2IERIkRR A, 2 0tE
srieAl, EHERE R 2, JF Bl R B ik
SR R TEIRLREY, 4R R

( humidified high flow nasal cannula, HHFNC ) g
Rl B TC RN E T T, ISR . X
ANARFES IR . e H AT S AP S OEE
RO BAATZ N TR . A SRk
HHFNC 7858 A2 JLIPIRE 30 25451k S IR AR 8 &
BA RIFARITRCR, (AT SCHkHE HHFNC 76
COPD I 2 TN e vy S 4 A FR R 5 I
PRIEFHRCRE, ABIFSE B 76 g HHFNC 1 NPPV
X} COPD 457 2 UMW by S 5 USR5 1)
TSR A

1 FRFFTE

1.1 AR f AR NI 5. 9
A 72 B1F 2016 4E 11 1 HE 2017 43 A 1 HEE
HE PR A [ B 5 2 B B T s o B B I
N B EEAE W3 e AT HLIGE <R YT COPD &
I 2 RINFN g R . TR AL 2
k1 COPD 49 2 RN zEis!", sdised [ PR
( spontaneous breathing trial, SBT ) J5ikBRA &1
B, FHAEUTTASRIE: (1) FiR=18 2

[Acad J Sec Mil Med Univ, 2019, 40(9): 989-994]

(2) RENPIEIEAERE (Glasgow W43=13 7)),
FETEA RN M S F—E IR RE 1, AILARER
U6 W/d; (3) KNG 24 h B HIFIIA
e, PRI >30 YK /min, 850480075 shibk i 42 7 s

(‘partial pressure of oxygen in artery, PaO,) <60 mmHg

(1 mmHg=0.133 kPa) , s{&ESTE%L [PaO,/MA
K& i (fraction of inspiration oxygen, FiO,) |<
200 mmHg, m%ahfkii 4 bk (partial pressure
of carbon dioxide in artery, PaCO,) >50 mmHg H.
pH<7.35; (4) FEAMEFH IR & 148 15 1 25 4
AL E R E [ BRI 8 <0.05 pg/

(kg *min) , ZEEHHE<S pg/(kgemin)], H
To B  (5) JRE=0.5 mL/ (kgeh) | IfiLZT
% (hemoglobin, Hb) =80 g/L. HEMhni: (1) A
NPPV i HEEZIE" ", (2) i sh F2e A FasE ()
R4 <80 mmHg BGOHL K s CLBR if, ™5
DR ES) ;. 3) tEATELINREA S (/i<
25%) , sCoBE PR (4) RERFRRT . A P
S5 1R (5) BRMGE R PER  ANRESE 2 TH R LIk
TET I R B I 22 ANREHA T AL
%5 (6) I HABAR ET DI RERRAT (WS JHILIE %
AL i A B RSP A5 ) 5 (7) IR, Ak
AU (8) RIEREHEAE S, I AR T e (nse
[ HHEE) FiO, A 50%. 2% 15 min I, PaO,/FiO,>
200 mmHg""", AR5 AR PR R R
W B EC DU BE BEAR B 2 DL 2 AL M, T A AZH
BHBHE A S F R RS,

1.2 Mduymdyx RAXARYLL %, BUX
AR 4, 4% 1 : 1 LLHPR B FEYL A HHENC
4 (n=36) FI NPPV 4 (n=36) . FEHLIFFCFER
HAZ S BE S RCR G BLkIE, BEAL
HORH SAS 9.0 BfF (SE[E SAS BRI ) 4=
o BTSSR A B T 5L R
WEEHLT B, IR RE—sKEEAL R s A2
GRS, FHE A EARERERS . BEMAD
G, BHOSIUT TS, SRS AR5 B b
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G51R73 e N O D VA P S 3 e 2 N
(HHFNC 41 ) FIxf 4l (NPPV 41) .

1.3 =Py HHFNC A RBEHE G
K FHNEIIR AT AL [2R 5 IR BT ORpiE (M)
ARAFE] 5EHEESEHITIFRIGT . S8
WE . Wi 30~60 L/min, FiO, 30%~80%, &
IREE 37 C, JHKHE B & OB LI T 4.
NPPV 41 A SRR A o N AR A R V6o
TCRIFIRHL [ CRNE (P E) A RAR] #17
IEFEA, R S/T 85, A HE 10~14 cmH,0
(1 emH,0=0.098 kPa) , "M J& 4~6 cmH,0,
FiO, 30%~80%, WS4 12~16 K/min, WITF
to1:1.5~2.5, J&J) EFHEE] 0.8~1.0 s, MHRIEA
J7 RO B R T A7 R AR R T S IR
JFtRJG, 4 6 h #4 SBT, Pa0,/FiO,>200 mmHg
H HHFNC £ <30 L/min 5 NPPV 5% fi7k
<5 ecmH,0. Fi0,<45% HIFIAi#k <25 Y/min
A BVAYY, PaO,/Fi0,<<200 mmHg # M| 4k454
¥7 o RURBTBBRIZIR . BhEE . HE AR sk,
PIREERIRYT, FRRIS I e vl N NS5 4n
RITITE], HEMIIERIT . BT Rl
T, s BT R AE, IR T R AR,
IR AR AR AR W S 25 BT, 3T A
A AR RYT

1.4 RfEIRAF SRIPHERANAYTRT . WIS
AFEIREA (2, 12, 24 h) FIBTFas Rt it i <43
Mrigbr (pH. PaO,. PaCO,. PaO,/FiO,) . PFIEJ
B SN VIR G )] A S Tab U E G R € K =R
SAEVIIFR . EAE VAR BT R ] R RS
(A3z . B RIREE ) KA MIET K,
1.5 %itsa KA SPSS 22.0 #M (£H
IBM /A ) Ml GraphPad Prism 7.01%k4 ( 35
GraphPad ) ) #4743 Ao B i, 3t
HHORIL X+ R, RAMISIEEA ¢ K56 A
(]S (] s P 2 ) £ R A i 22 55 SRS 7
TR I L A FEpn AE AN RIS [R] s 22 5. M
(i) 1) 2 5 S B (B RZEL M B 58 BAE o T HECORHA
UORTE R, ARCECRIT K5 Ira
IR MRS, KrgeKiE (o) R 0.05,

2 # R

2.1 BFZA KK HHFNC 4lEHEFERN

(62.4+10.1) %, B 24 i %@ 12 #i, 24
AN M i R OLPE A5 1T (acute physiology and
chronic health evaluationIl, APECHEI ) 15 H
(28.61+2.8) 47, [y 188 H =i fliit (sequential
organ failure assessment, SOFA) -4k (15.941.6)
4%, 9 AT i R s 8 B Stk Bl kb 0 T s
g5 Bl ERGes 1 BlESR Ms, 4 B K
JE B s, 25 IR WE S . NPPV 2 B3 AR 04
(63.5+11.2) %, 55 21 5l % 15 ], APECHEIITT
434 (28.5+3.4) 43, SOFA P43 (15.84£2.2) 4%,
11 A mim R s 7 A el R Sk O L 4 5]
AR R s 1 BN, 3 A R R s
22 BRI . PRZH R IR I AR R 25 I 05
TR E X (P >0.05) .

2.2 PMABEH AT PRIAE SR L P H Sk
JEE HHFENC 2405 NPPV 4L S35F5 . FFR A
B SN | B 3B RS 1L At U B 1 VAL = SN
t IR LR R, HHENC 2835751897 24 h B
pH{H. J497 2 h 55 12 h IfAY PaO, KiAy7 2h 5 12 h
) PaO,/FiO, 5T NPPVAL, 2 R A S ¥
X (P F¥1<0.05) 5 TMyAYT 12 h By PaCO,. IRYT
KBTS (2, 12, 5 24 h) BFRYRPIRAR R IG Y7
12 h 5 24 h BFACR LT NPPV 41, 2 RIA
GiileFE L (P #<0.05) . PidLEREFHEIKE
TEIRITHT . 09T SARIT R 2 S ¥ g it X
(P ¥>0.05) . VI ES5HEKY] HHFNC %f COPD
I 2 BURPIR vl B SRS OE TR M RLRCR
#:F NPPV,

AN W Z 0 d R BN, pH A .
PaCO,. PaCO,/FiO,. “F¥5hJikH#F HHFNC 45
NPPV W] RG24 E L (F=1.765,
P=0.188; F=1.220, P=0.273; F=3.535, P=
0.064; F=1974, P=0.164) , {HFLHEMFA] 5 22
SWEGEE Y (F=213.512, P<0.001; F=
242246, P<<0.001; F=889.128, P<<0.001; F=
59.402, P<<0.001) , HJ[alFNZHHIAY2E HAE IR
HGitE X (F=4.413, P=0.010; F=9.030,
P<0.001; F=8.685, P<<0.001; F=0.657,
P=0.523) ; PaO,, WPWZHIAR | .00 3 AE P 4 [A]
(F=21.872, P<<0.001; F=23.637, P<<0.001;
F=11.670, P=0.001) MM HE L (F=
1 964.820, P<<0.001; F=275.203, P<<0.001;
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F=300.076, P<<0.001) ZR¥E5I¥%E XL,
BFIE) AT ZH 9 ) 22 HEAE WA S it2E X (F=
20.785, P<0.001; F=13.915, P<<0.001; F=

7.432, P<0.001) . VI 458 E—430] HHENC
TEUGE BA MSIEbS . PEIRAIR | O AP sl ik
JEJT LT NPPV,

®1 MABFRTH. BT PRIATERMMSIER. FFREE. OEMEHTHEKELLER
Tab 1 Comparison of blood gas status, respiratory rate, heart rate, mean arterial pressure between two groups before,

during and after treatment between two groups

n=36,xts

Index Group Before treatment Treatment for 2 h Treatment for 12 h Treatment for 24 h ~ Post treatment

pH HHFNC 7.26+0.03 7.31+0.03 7.34+0.03 7.35+0.04 7.3540.04
NPPV 7.26%0.03 7.3040.03 7.3340.03 7.3240.03" 7.3540.03

PaO, p/mmHg HHFNC 56.8412.77 68.1943.66 80.2842.33 81.3142.00 81.58+1.68
NPPV 56.92+2.89 66.14+3.77 74.36+3.55" 81.11+1.91 81.36+1.68

PaCO, p/mmHg HHFNC 73.5616.90 70.14+8.58 59.8148.00 57.031+8.45 57.08+8.77
NPPV 73.5046.23 70.14+7.09 66.11+6.47" 59.78+7.20 57.1449.54
PaO,/FiO, p/mmHg HHFNC  158.17£23.74  201.331+18.92  224.14+21.64  255.81%17.14 278.67+28.70
NPPV 159.114+20.08  192.25+18.73"  201.89+15.06" 252.67+12.22 277.36+16.54

RR f/min "' HHFNC 32.0+4.4 26.6+3.4 21.0+32 19.043.2 17.6+3.1
NPPV 33.0+4.3 292+4.4" 26.1+3.9" 20.6+3.5 182+32

HR fimin~"' HHFNC  105.61%6.96 88.924+10.52 79.39+7.96 72.75+4.18 72.03+3.27
NPPV 104.00+9.39 92.81+8.57 88.33+6.94" 78.14+6.04" 72.78+3.70

MAP p/mmHg HHFNC  114.00+9.04 109.03+7.97 104.78+6.59 103.89+5.89 104.47+6.42
NPPV 116.42+10.14  109.53+7.61 106.83+6.72 106.61+6.90 106.92+5.37

1 mmHg=0.133 kPa. PaO,: Partial pressure of oxygen in artery; PaCO,: Partial pressure of carbon dioxide in artery; FiO,:
Fraction of inspiration oxygen; RR: Respiratory rate; HR: Heart rate; MAP: Mean arterial pressure; HHFNC: Humidified high flow
nasal cannula; NPPV: Noninvasive positive pressure ventilation. "P<<0.05, "P<<0.01 vs HHENC group

23 HABRFZRREER, AEWMAEFERELE  F,
I om A% G e A ik HHENC 44 1 BB EH
WHRA , TR VI, FAE WY o fs B
% (10.2+3.4) h; NPPV 44 1 il HKAH

2 PlEBRFAAEYITT, EAE N b 15 B B Ry
(10.9£3.2) h, PIdLEBEFUIEE R, EVIT
RN EAE W0 s 15 BRI ) 22 SR R Ge iR X
(P>0.05, £2) .

*2 RMABREEXREEER. SEVIAE, EEXPREEERE. TREGAERRILTEILE
Tab 2 Comparison of reintubation rate, tracheotomy rate, intensive care unit stay, adverse event incidence and

mortality between two groups

N=36

Index HHFNC group NPPV group P value
Reintubation 7 (%) 1(2.8) 1(2.8) 1.000
Tracheotomy 7 (%) 0 2(5.6) 0.473
Intensive care unit stay #/h, x£s 10.2+3.4 10.9+3.2 0.371
Adverse event 7 (%) 5(13.9) 27 (75.0) <<0.001
Intolerance 3(8.3) 14 (38.9) 0.002
Flatulence 2(5.6) 9(25.0) 0.022
Aspiration 0 4(11.1) 0.040
Mortality n (%) 3(8.3) 2(5.6) 0.643

HHFNC: Humidified high flow nasal cannula; NPPV: Noninvasive positive pressure ventilation

24 HUEZRREHARAAFRETREREK

2R HHFNC 43 5 % (13.9%) BEREAN

BFEM, Hb 3 Bl A2, 2 68 E Bk
NPPV A 27 1] (75.0% ) BHKERNRHM, H
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o 14 BT SZ, 9 B B, 4 BRI .
HHFNC 4IARFALRAR, Az kAR, B
PR A R R A KT NPPV 4, 2257
WG (P#<<0.05, %2) . HHENC 4
BT 3 19 (8.3% ) , NPPV ZHAET- 2 4l (5.6%) ,
W B EILT R 2RI E XL (P>0.05, F#
2) o P bWFoREs R3] HHFNC X} COPD & 2
RUNER vty (8 S R TR IR YT I e T
NPPV.

303 i

COPD £ 1 [ i == 2 i U2 1 2k i
A T B . AN AR IR R R A
P (1 R R ILAE , S8 NPPV U R AR
BF, EE T LLESREE, 15 BT QIR T HLE
Bl A, FEIRIT R R AR, sl A M
TIRIT IS, KBGO AL . SRR AE,
R BREERE, LA LA ST R 1Y
KA A R R A B NGRS IR
I, —ERE LIE T RENIRTRCRE

HHFNC £ —Ffopr B el &y =, S51%
G207 O SUM Ee T AR R R i AR, b
SRR A e, o b T R T BE O 42 i v o
B, PFENG R BB Tz N R s F
AU A T HHENC F1SC Fr B i 280 3 a4 iR
BHWE G I T AR, 4558 &3 HHFNC X)
O WP R R S IR T BUSCR A TS R L
W fin s E T HHFNC 454 NPPV JA97 54
F NPPV 897 A LIP30 25 A AR YT 8 5 &
4o, 453 HHFNC 454 NPPV 1974505 5]
NPPV S, (B LT 5 NPPV., 4L
LML 45T HHENC 5 NPPV X Ilifs At 52 & fifi e i
IR, RPAREST NPPV, HHFNC A] A3 50
oAt 7 F T R AR AR TG . TR Bias
T HHFNC FRE8E ARSI T /5 COPD B I
IR b AR B B 22 5%, R B3 Ak
AT L, HHFNC 7] 3003 COPD &
P D RE A GBI AL OR . DL A gR A SRR
HHFNC X 22 o 55 10 0PI SRRl ol 2 4
PEOL TAE S0 897 Ml NPPV . SR 11 H R I R | JC
FHR ) HHFNC i RV RSk 48 pe . JF HA G
HHFENC 5t COPD & 31 2 HUNT0G 3E08 B 5 S 454

B TG 0 RCR RN 22 Sk B e 18R Bk =
IR0 45 T HHFNC 5 NPPV 7E COPD
B SR R B E RS 12 h AR, &
B HHFNC B8P @23 COPD & KE F A
AR | R P A A 0 4 A WP A
BIta], (HAZAF IR g AR R . R,
HHFNC %} COPD &3 2 HUNPng w5l i & < 4
A G AR RSO % v ST NPPV A
WEHRATIAA I o

N1 H# HHENC 5 NPPV 78 COPD &3f 2 !
I 187 5 vy S U A A R I DR A5 R 2 4
P, AT T R BEYLA ST, dE ik
P, HHFNC 5 NPPV # b o] BieaE 535 pY S 0] 1<
FEbr . FEARPEIRAT AL R, R R E AN R
P&, FKW] HHFENC %} COPD &3 2 AUNEY
TR R IR 5 B IR, | EER SRR
REZEMENT NPPV, AIREMIEIE . (1) 5
NPPV i, HHFNC n] RIS RS i) S0 B 5
MBS RRIIAE, I T S B M A ORI R
RF VAR S (2) FEMH NPPV JRY7
AR, REAELRTOKIEE . NEEE . R
EAZ Y TR R T Sk ok B R R A (]
B, BRI AZ B ARG, SR YT AR
R BB TRES KAEANRFEM, Hik HHFNC
() T 8% B % VR T NPPVI, A58 &
BB E TEIR T 45 R IS Mg« PRI
LR Y KEER TSI R, T
PR R . KB VITFR | FAE WP b 15 B i [a)
MFET R 2 FIRB TG 2# 3 Lo Al RE Y I PR
P BB RS2 IRIT e, K BB S —
B[R] 9 BT I B3R 7, ASUH S AR A PR A
SV E T, HIIRIT 45 U P 4L
W SR D BE A A

Zi L rik, HHFNC X} COPD &3 2 AUNF
W R U A RS S IR R N 4

PEIEF NPPV., AP A —LAE: (1) AU
FHERPAT 72 G, FEARR/N, TREREIRST

AL (2) AWFFENABIKREL > K AEH
X, Alfigs PR E AT, M Ee oM.

P, AOFTEA R T AT ML Z ORIk R
BENLX B UE— PRI
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