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Therapeutic effects of high- flow nasal cannula oxygen therapy versus non-invasive positive

pressure ventilation in patients with type I respiratory failure

ZHAO Haiyun, PENG Simiao, OU Jin'nan, LI Lezhi
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Abstract: Objective To compare the clinical effects of high-flow nasal cannula oxygen therapy (HFNC) and non-invasive positive
pressure ventilation (NPPV) in patients with type I respiratory failure. Methods A total of 160 patients with type I respiratory
failure who were treated in the Second Xiangya Hospital of Central South University from April 2016 to June 2018 were enrolled
in the study and randomly divided into NPPV group and HFNC group, with 80 patients in each group. Duration of no ventilator
during hospitalization, tracheal intubation within 28 days, 30-day mortality and total hospital stay were analyzed between two
groups. Moreover, the respiratory rate and oxygenation index at different treatment time points (from 0 to 48 h), and pain,
abdominal distension, swallowing function, nutritional support routes in two groups were monitored. Results The results of water
swallow test showed that the swallowing function of HFNC group was significantly better than that of NPPV group (P<0.05).
The number of patients treated with tracheal intubation within 28 days and 30-day mortality in HFNC group were significantly
lower than those in NPPV group (P<0.05), and the total hospital stay was significantly shorter than that in NPPV group (P<0.05),
while the duration of no ventilator were similar in two groups (P>0.05). There was no statistically significant difference between
HENC group and NPPV group in nutritional support route (total oral feeding, oral feeding, enteral/parenteral nutrition, total
parenteral nutrition) (P>0.05). The incidence of abdominal distension was 5.50% in HFNC group, significantly lower than 22.50%
in NPPV group (P<0.05). The respiratory rate of two groups decreased gradually with the prolongation of treatment time, and
at different treatment time points (6, 24, 48 h), the respiratory rate was significantly less than that at 0 h treatment (P<0.05). As
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the treatment time prolonged, the oxygenation index at different treatment time points (6, 24, 48 h) was significantly greater than

that at 0 h treatment (P<0.05). Meanwhile, the respiratory rate of HFNC group at different treatment time points (6, 24, 48 h)

was significantly lower than that of NPPV group (P<0.05), and there was no significant difference in the oxygenation index
between two groups at different treatment time points (6, 24, 48 h) (P>0.05). Conclusion Compared with NPPV, HFNC in patients

with type I respiratory failure has a lower incidence of abdominal distension, and less effect on swallowing function. The

comparison of NPPV and HFNC also shows that after the treatment of HFNC, there are fewer cases of tracheal intubations in

28 days, lower 30-day mortality, and remarkably improved respiratory rate and oxygenation index. In conclusion, HFNC has

high clinical application value.

Keywords: high flow nasal cannula oxygen therapy; non-invasive positive pressure ventilation; respiratory failure; respiratory

rate; oxygenation index; swallowing function
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i, 217 KA A TR IR RGeS e AR R R
TR COER 40 1 AL I RURPWE 5wy, Horr |
YR8 2 A Il L 2L, T 2 ) R85 VP W R S Y
B IIRE g T W SR R AR A . BEAE
HUGE U5 231 R B 2 ™ F T e , A HLAH
T 58 55 ki 49 , Wl R = Ui 25 0 Se e 4% o B 1
J& 1 <, (Noninvasive Positive Pressure Ventilation,
NPPV) , P W ATLAR A it 58 1) & A die o B B 5%
M A1 2 2 I R P A ABE 2 A1 I (R I WA S 5
X HILAGE BB R O™, AR kR 1 =
Uit & 1 1k % ¥7 (High Flow Nasal Cannula Oxygen
Therapy , HFNC) 1] LA 5 S8 i 12 5 R 2, 3 HL R4
PN AL 5 1E R A 1 I i 52 5K TR TP RICR .
AFRPIERE 1 AL VEIPIOE 5T, [LALNPPV 5
HFNC M5 25 I RS, T o 43 X P I G 407
B, I RS BEARSC RS (R 28

1 BREFAE

1.1 —fRER

VEHL 2016 4F 4 H 2 2018 4F 6 A 78 1 g K I
TR BERESZIARTT I 160 191 T Y Sk v g v R
PAFRE: (D) T BTS2 g 1Y
ZWiHEES , Pa0,<60 mmHg™ ; (2)FEIE AT R>25 K/min,
26 4% G W AT A 48 B (Pa0,/FiO,) <200 mmHg,
PaCO,<45 mmHg"™'; (3) 1 AN & tEiRE . K8
ZBIMERE D B AR B ZE 0 S, HE
BRARIE : (1) KEPFIGE 28, B RE S35
(2) MBI 2FATE I E O EH Q) AR
MOEAEHE S (DB I EN RN H
(5 BRERL, ARSI A 4 (6)F Bk (X
I 445 B P W B B A8 S iE B 5 (7) R 51 Y 1<
Ji o ¥ R FEHLEC T35 55 A NPPV 41 5 HENC 41, A4
80 5], HFNC 415 NPPV £H (2 3 I AR IS PR3 445
AR A (BMI) (WA (PRI AT AR 03 PaCO, . PaO, .,
A EARBE (FiO,) 55 LA, T2 L (P>0.05,
T, HARERAT M,

R1WEBE—AREREEBLFI(%) ]

Tab.1 Comparison of general data between two groups [cases (%)]

2131 no AR B WS/ BMUkg m? PFEEAREE/K cmin'  00F/K-min'  PaCOy/mmHg PaO/mmHg  FiO,
HFNC#4 80 56.32+£523 42/38 24 24.24+3.11 32.25+4.52 102.54+9.44  37.36+3.74 8523821 0.62+0.24
NPPVZ 80 55.86£6.35 44/36 21 24.54+3.63 33.11+4.76 103.1549.88  38.09+4.05  84.33+8.75 0.59+0.27
X/l 0500  0.099 0276 0.561 1.171 0.399 1.184 0.670 0.743
P 0.618 0752  0.276 0.575 0.243 0.690 0.238 0.503 0.458

HFNC : i s 1AL 807 s HPPV : TRAIE Rl <,

1.2 BT A&
HFNC 4 : F254 3 h IN4%3Z Airvo2 BUINTEIRAL = 7
RS B4 B A E T IR ML G 22 2R B IR se A ) ) S

RS, WIS E 100%5EHREE , AR 50 L/min,
10 min HREASIC T HGE , 4EFF I EURAIEE(Sp0,)=92%
Sk (Sa0,)=88%, 448 ho B3EY 7 e
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T A A8 PR 2 TR A Qa5 . R
P FIRFRIEHEE FiO,, 24 FiO,<0.5 , H 48U <20 L/min
BF, 45 HENC 64 73558 (IR 1t 407 , 1 2~4 L/min,

NIPPV 41 : /44 3 h 9432 11 & i 22 5 V60 AU TG
-1 ML (faf 2% Philips Respironics ) 4 B P 0 # =X,
$& ST RO R SR <o R IE R (IPAP) SE A
S T LR IAHE 2 = 240, MUK IE R (PEEP) 4B M 2 FFAR 1
% 3mSR MR N 5~10 L/min, e <
1£ 7~10 mL/kg, PEEP 4 5~10 cm H,O(1 cm=0.098 kPa),
SpO:=92%, & R4 FiO, PEEP, 45748 h, #5Sp0:<92%
SPIAE>40 YR /min, WG ZEHEA TUAEHH S A AE S
16T 3 4L 3 % 4 L/min, IPAP<12 cm H,O, PEEP<
4 cm H,O, WA 7538 (R I & 80T , 134 2~4 L/min,
1.3 HEEIEIR

A3 AT PR 2R A A e B (] AN P IR ATL 1 B ]
28 d AT AR BIEL 30 dAET- R AR Be ] ; [7)
ik 00 £ 0~48 h P A A 4R E AL, LK
AR, FHIIRE B RRERIE . RAEIT
() 1 35 2 1 R (FPAS-R) ' 5 4L 58 45 0 3 73 6
(VAS)"'PFAk B 38 PR AE O0 , P43 0~10 43, PF 43 1
T B o SR FHEEE HE AR OK S B0 ™ DAk B 10 7 i i
TRARDL , 43R 1~5 G, G0 B e b ™ B[] o) A 9 4
ZH R EAE AR 1] 55.(0.6 .24 .48 h) 1Y IR AT 5 5 46
A8 (PaO/FiO,) ALK
1.4 Fit=EFH=*E

K SPSS16.0 21 A4 X Bl e A7 e v 2243 Fr L 31
i ORI B ME 2 IR AT KR5S, TR R
FIR AT X KR, P<0.05 HaR A G FE X,

2 88 B

2.1 MAEFMRINEELLER
HENC 20 /94 TR D g HE AR K 5256 43 29 BH A
T NPPV 4 (P<0.05,72),

2 MABEERKIE A RIEREEREI(%) ]
Tab.2 Comparison of the results of water swallow test between two

groups [ cases (%)]

HE AR SE58 7%
12 1673 IIES IV %

HFNC 4 80 45(56.25) 22(27.50) 10(12.50)  3(3.75)

20 51| n

NPPV 4 80  32(40.00) 20(25.00) 20(25.00) 8(10.00)
X E -2.600

P{H 0.009

2.2 MABEIGKUEISIRILE

HFNC 41 28 d AT A 155 30 dFET- %
] WA T NPPV 41 (P<0.05) , A% Be i |) B & 4 T
NPPV 4 (P<0.05) , Ifii P 2 7F A7 IF WAL B4 B[] Ll 452
TG i=5 L (P>0.05), W3,

3 MEBEEIRARVRIERRB LR

Tab.3 Comparison of clinical observation indicators between two groups

415 o ARSI/ 28 d AT AU RS/ S et a)/d 30 dFET-3R/f)
HFNC 24 80 7.57+1.95 12.50+4.14 4
NPPVA 80 7.18+1.73 16.49+5.15 12

t/ x* i 1.338 5.129 3.505 4.416
P8 0.183 0.023 0.001 0.035

23 MAERIHERJEREEERELE
HFNC 241 5 NPPV A 755 5 g ie (e a4 H
R AT R mNANE SR SEEmINEFR)IE L
Fe#, Gtk 2 L (P>0.05) , 1 i K & 4= R Ky
5.50% , B i i T NPPV 41 1) 22.50% (P<0.05) . WL
%4,
2.4 WMABEARRESMERNER, RS
VR 2L S5 A P W 00 3 B A 3 7 i 1] S 8 i
5%, ZEAS[R] S E] 15 (6,24 .48 h) By I A5 R B g /N T

1RYT 0 h(P<0.05) 5 11 5 & 8 BBl 2 1A T Biof [ 22 4 5%
Wi BT, FEAS TR E] 45 (6,24 .48 h) B AA TR K
KTIAYT 0 h(P<0.05) ; [A] i HENC 2H 75 A~ [a] B[] 5
(6.24 h) [ IF WA % B B /NF NPPV 41 (P<0.05) , 11
W 2H 75 AN [N R] 5 (6,24 .48 h) A S48k b e gt
P L(P>0.05), WLFES,

R E  DRES R i SE AR i A
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Tab.4 Comparison of nutritional support route and abdominal distension rate between two groups [cases (%)]

B R
215 n ik
SEEZ O [EZInpiiscy M /ANE TR TEamINE TR
HFNC 4 80 35(43.75) 30(37.50) 9(11.25) 6(7.50) 6(5.50)
NPPV 4 80 28(35.00) 24(30.00) 16(20.00) 12(15.00) 18(22.50)
X 18 5.404 5.425
P{H 0.144 0.019

®5 MEBENERESIFRIE EEHEHEER(r+s)

Tab.5 Comparison of respiratory rate and oxygenation index between two groups at different time points (Mean+SD)

IS/ UK - min'!

HATREY/mmHg

2415 n

0h 6h 24 h 48 h

0h 6h 24h 48 h

HFNCHZH 80  29.29+5.17 24.56+4.24* 21.50+3.84*  20.87+3.12*
NPPV 41 80  30.56+5.25 27.16+4.69* 25.49+4.05%  22.49+3.67*
A 1.541 3.536 6.394 1.522

P{E 0.125 0.001 0.000 0.130

133.04+21.67 166.11+33.53* 175.50+28.54* 178.50+33.14*
131.22+23.55 162.16+32.69* 167.494+30.05*% 173.49+34.05*
23.55 0.754 1.728 0.943

0.611 0.452 0.085 0.347

*. 5YAYFET O h AL, P<0.05

FOE A B R TR A " U AR Y A A
GG AEFED . IR 2 R 8 AT s
T v S S it AR TR S AR T TR P b R
I EEMRIT FB & T B . SR, LA
S R | B | BT A =D s e E O N = W o
15 L/min, 1 76 % F R 2 F 338 A/ e K &R =
30~40 L/min, I BYPFIE 5EuE 35 5 5 70 L/min, R
5 550 A s 1 A B AR AR AR G R R A L
B3 S22 DR P WAL A 56 1 I 2 i 5 | A 548 15 19 5 4K
R TR 2 B G 1 R A R AR SR A I A
D5 AURAE e , MR R R AR
NPPV 7 2V IF IR R iH Y7 Hh & 5 A £, ]
DABi s FR 3 1 S A TRE Bl NV U A R AR
A — R bl R B s T RO LTI AN
AR I R AE , £5 2 5 R A ) B L 3 R R
JAUBSE . HENC S 3 4F A8 1 5807 75X, RE RS RG 4%
il A SR BRARAIE 37 CCAHXHIEREE 100%11
SR, FHEE BRI 5 IE RROR ke <0l T,
HeFFRRAT B RG0S FBAE W - WA T BE , A Al 0
SRR, ANUAT DL S 1 A RT3
AR, BHA R 32 1, 38 00 87 35 RS R
3K AR S UIF ST K B HENC 3697 fili 45 12 5 P 15 32 08 £
HFETE R RN 32 P55 NPPV S 4 i Ik & A= 2 Fil

SEPAL, IEIAYT)E 12,24 h Y RREGGE BB B, TR
7 )5 48 h R I/ RR HLd oA i 25 5%, [MIRHA Y7
Jii %5 5} 8] 5 1Y SpO, . Pa0, . PaCO, . PaO,/FiO, 65 HL#LE
I B 225, UL F#E78 HENC 5 NPPV IAYT B 1
7RO Y (B B G A T 30 T A A2 1 L IR ik & R R
Al SRR, A IARRAC RR DA . 225
S5 B HENC 15 NPPV X 2 M 807 T 187 8 0 1
HSIR , 45 5 R HENCIBYT B3 19S8N B
W 5 NPPV 5/ | AL SR B Bk, VAS 1T
A3 A, DL B HEZR HENC 1T LR 7 B 3 A i 1, ik
BRI AP R o IR E T4 GE HENC 5
NPPV 677 18 14 BH ZE 1 it s & I Sk b B 11
W SE 3 FR o, %2 B HFNC 5 NPPV (1116 PRI 7 850k 24,
{H HFNC BRI 2 PE AT SR I PRI F 22 B A
PR B R, AR SR s HFNC R
7 HRH 0 TR 3 A T AR OK S8 4 9 A T
NPPV, 28 d TS FilS 30 dAET R @K &
Az AR, A B R [R) B L P o T R R I
IOl B & s 37 X e v oY W by N 2y W B
& NANE SR S eRINESR) TG 2E R
[i] BF AN ) B[] A5 (6,24 h) (%) o 18 41 R B 3 T
NPPV , [fij 7 e 7B AN [ i i) 5 A A P 8 L 5
Gl
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L5 LT iR, HENC ¥R 7 201 W I 5 o f8 % 55
NPPV HA7 B AR A RS K & A2 2R, ELXG 25 A T fig 5 i) B
/N, 28 d AT BIECE /D, 30 dAET R AL, 7]
IR AR 5 48 A 8 B B B s , B B Y I
PRI FHHHE
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