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A Comparative Study on High-flow Nasal Cannula and Noninvasive Positive
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ABSTRACT Objective: To investigate the clinical efficacy and safety of high-flow nasal cannula (HFNC) and non-invasive positive
pressure ventilation (NPPV) in the treatment of type 1 respiratory failure. Methods: 60 patients with acute type 1 respiratory failure admit-
ted to our hospital from September 2016 to December 2017 were randomly divided into the HFNC group and the NPPV group according
to the order of admission, 23 patients in each group were treated with HFNC and NPPV treatment respectively. The arterial blood gas pH
value, PaCO,, PaO,, oxygenation index, respiratory rate, heart rate were compared before and at 2 h, 24 h and 48 h after treatment. Results:
There was no significant difference in the pH value of arterial blood gas before treatment and at 2 h, 24 h and 48 h after treatment
(P>0.05). The PaO, and arterial blood oxygenation index were significantly higher in the two groups at 2 h, 24 h and 48 h after treatment,
and gradually increased with time (P<0.05), and at 48 h after treatment, it was significantly higher in the NPPV group than that of the
HFNC group (P<0.05). The PaCO, values at 2 h, 24 h and 48 h after treatment showed no significant difference from those before treat-
ment (P>0.05), while the PaCO, values in the NPPV group at 48 h after treatment were significantly lower than those in the HFNC group
(P<0.05). The respiratory rate at 2 h, 24 h and 48 h after treatment was significantly lower than that before treatment, and gradually de-
creased with time (P<0.05), and the respiratory rate of NPPV group was significantly higher than those of the HFNC group at 2 h, 24 h
and 48 h after treatment (P<0.05). The heart rate at 2 h, 24 h and 48 h after treatment were significantly lower than that before treatment,
and gradually decreased with time (<0.05). Conclusion: The clinical effect of HFNC and NPPV is comparable in the treatment of type 1
respiratory failure, but HFNC may be superior to NPPV in improving the comfort and tolerance during treatment.
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Table 1 Comparison of the distribution of the Basic disease between two groups [n(%)]

Basic disease

NPPV group(n=23)

HFNC group(n=23)

Acute pancreatitis 4 (17.4%) 3(13.0%)
Acute attack of chronic bronchitis 3(13.0%) 3(13.0%)
Aspiration pneumonia 2(8.7%) 2(8.7%)
Cataclasis 3(13.0%) 3(13.0%)
Contusion of lung 2(8.7%) 3(13.0%)
Coronary disease 2(8.7%) 3(13.0%)

Heat apoplexy 2(8.7%) 0 (0%)

Cerebral infarction 0 (0%) 2(8.7%)

No obvious underlying diseases 3(13.0%) 1(4.3%)

1.2 FRBIMNIRAE

T4 1 RINPIE 2B S Wibn il . PRIRABIR >25 IR / 41, 3
Jik il 453 R << 60 mmHg, s RS T A8 40 <300 mmHg,
ALY <45 mmHg,
1.3 iR BIHERR AR

T BAITRERE RS R sh 2= AR e R (il
FH A8 TSP 25 B 5 Bk Ak 43 R > 45 mmHg; Bk
B A AR RS R R
1.4 |RFE

ST N S5 Ha e R DR R VR T TR T R Ak
B ARIESGE /I HE RIS | A TR B SR . T
HEATAHRLIAYT R , 56T 18 52 4, TR 6 L/min, 52507 44, 15 min,

WE A AFERUB L, 5 PaO,/FI0,<300 mmHg, NPPV 4. %H
Drger Carina, #1515 B4 BIPAP #i, #S & 8-10 ml/kg,
FIO, 50-80 %, J& J1 %73 10-15 cm H,O, HFNC #H ; 3% Jf] Fisher
Paykel AIRVO,, ¥ U1 & i 45 L/min, 40k 60-80 %, &
WIS BB ST, ARG A AT B BT IR S8, 4l i 4R
HIFNBETE 92 % % LA I
1.5 WMEIEHR

MEVRYT T XIRYT I 2 h.24 h 48 h B8 ik <. PH {H .
PaCO, .PaO, A A TaE WA 0 FEEHRH Ak
1.6 Git=7iE

FFAEAE SPSS 19.0 Zit R AT S ab 3. T Bk
DABIR G BRifE2s (et ), 55520000 5080 FH R o 520 0 ek )y 22 4%
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Br(Repeated Measures ANOVA)HATSE . BB LECRA 2.1 MAELERIMILE

MSEREAS tAG . THECTOR ISR 11 70 3(%) R , AL L PIALARME . PR SRR A A, Y677 RTRY Sk < pH
BERHRITRE . P<0.05 H255 BAGEiH# 5 L. {H . PaCO, Pa0, S 5 FE P 03 B LB 48 TE 48
) pEE AR (P1>0.05), L3 2.
%2 MABERE AR R0-23)
Table 2 Comparison of the baseline information between two groups of patients(n=23)
Project NPPV group HFNC group
Ages 64.91% 18.65 67.13+ 17.97
Male/Female 19/4 17/6
pH 7.41% 0.07 7.41% 0.07
PaCO, 34.31+ 6.56 35.72+ 5.35
PaO, 55.57+ 3.44 56.29% 2.49
Oxygenation index 123.41+ 7.67 125.08+ 5.55
Breathing rate 26.57+ 2.46 25.57+ 1.83
Heart rate 101.35+ 10.48 103.17+ 13.29
22 WARNRKNS pH ERILLE 1 3 22 S (P>0.05), FIALIRITEIR YT HT AYT7 /G 2h.24 h 48 h

PREIRYT R JAYTIS 2 h 24 h 48 h Sk IS pH (EHLATE  shlbkiln < pH {B FLACTE .35 22 54 (P>0.05), L3 3.
R 3 WARTRIAATER R SENS pH BRIt 5)

Table 3 Comparison of the arterial blood gas pH value between two groups before and after treatment(xt s)

Groups n Before treatment At 2 h after treatment At 24 h after treatment At 48 h after treatment
NPPV group 23 7.43% 0.07 7.42+ 0.04 7.42+ 0.04 7.41% 0.04
HFNC group 23 7.41% 0.07 7.40+ 0.04 7.41% 0.03 7.41% 0.03
2.3 WAKMS PaO, EHILLE JABIT G 24 hPaO, B AL B #E22 53:(P>0.05), MIAYT 5 48 h

PIZHIRYT G 2 h.24 h J% 48 h PaO, (B4 8 2 & THAYTHT, 1Y PaO, {H NPPV 41 2.3 % T HFNC 41 (P<0.05), Il % 4.
HL B ) 2K 2 8 T 5 (P<0.05) ;s B 1A YT R IAYT)E 2 h
* 4 WARTRIFETEAER R PaO, MR (vt s,mmHg)

Table 4 Comparison of the PaO, value of arterial blood gas between two groups before and after treatment(x+ s, mmHg)

Groups n Before treatment At 2 h after treatment At 24 h after treatment At 48 h after treatment
NPPV group 23 55.57+ 3.44 66.43+ 6.56" 79.63+ 14.72% 96.38+ 18.56**
HFNC group 23 56.29+ 2.49 64.78% 6.44" 73.42+ 8.73% 80.57+ 10.29*

Notes: Compared with the HFNC group, *P<0.05; compared with before treatment in this group, “P<0.05.

24 MAFKNSESIEHMLE T RIS 2 h J3AYT)E 24 h shlfkii < A Fe 5 LB TG i 25
WAIRYTIE 2h.24 h K 48 h ik KA ST EIIRER 5 (P0.05), [MiiAYT)5 48 h (1) PaO, {H NPPV 4 i & & F
FIRYT AT, FLRf 2 B R] 0 2E K 2 i 17 (P<0.05); TR R VAYY  HFNC 41(P<0.05), IiL3& 5.

x5 MARTRIFETEAEN SN SESERNERGE 5)

Table 5 Comparison of the arterial blood oxygenation index between two groups before and after treatment(xt s)

Groups n Before treatment At 2 h after treatment At 24 h after treatment At 48 h after treatment
NPPV group 23 123.41% 7.67 147.05+ 15.75 175.08+ 33.81% 214.35% 41.51*
HFNC group 23 125.08+ 5.55 143.26% 16.13" 163.43+ 23.2* 179.38+ 24.54"

Note: Compared with the HFNC group, *P<0.05; compared with before treatment in this group, P<0.05.

2.5 FABRKIMS PaCO, ERY LR ) PaCO, {H HL TG . 3 1 22 7 (P>0.05), TR YT 5 48 h Ay Pa-
W4LIAYTIE 2 h.24 h & 48 h ) PaCO, [H-S5IRITRI LI TG CO, {H NPPV 41 B # Ik T HFNC 41(P<0.05), .3 6,
P F(P>0.05); FRAHMIEITHT AT S 2 h IIRIT)E 24 h
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*® 6 WHARTTRIFIAST B ER & PaCO, [ERILLE (vt s, mmHg)

Table 6 Comparison of the PaCO, value of arterial blood gas between two groups before and after treatment(vt s, mmHg)

After treatment After treatment After treatment
Groups n Before treatment
2h 24 h 48 h
NPPV group 23 3431+ 6.56 34.95+ 5.10 36.7 3.17 35.85+ 3.35%
HFNC group 23 35.72+ 5.35 36.83% 4.12 37.64% 2.65 38.47+ 1.90

Note: Compared with the HFNC group, *P<0.05; compared with before treatment in this group, *P<0.05.

2.6 FIAEMRITRMLLE
W4LVAYT )5 2 h.24 h J% 48 h IRIG S0 % 1 I B T8 )7
T, HLFf 2 B )2 IR (P<0.05 ) ; T 2B [R1 &7 Ai P IR AT 32 AR 4,

AT B 2 5 (P>0.05) ,7RY7JG 2 h .24 h % 48 h [0 450
& NPPV 41 i 225 F HENC 41(P<0.05), W36 7,

7 WERTRIFIEST BAR B S R IRSRE A LR (vt )

Table 7 Comparison of the respiratory rate between two groups before and after treatment(xt )

After treatment After treatment After treatment

Groups n Before treatment 2h o4k 43h
NPPV group 23 26.57+ 2.46 2430+ 1.99* 21.96x 1.40% 20.87+ 1.14%*
HFNC group 23 25.57+ 1.83 22.87+ 1.94* 20.48+ 1.75 19.35+ 1.34*
Note: Compared with the HFNC group, *P<0.05; compared with before treatment in this group, “P<0.05.
2.7 MALENLE FRF 18] F) 22 1< 2 R AR (P<0.05) s AL TEIYR Y7 AT IRV TS 2h 24 h

PIATAITIA 20 24 h e A8 h DR B FHR TR T, HLREEE

J2 48 h (LR LB T B P22 5 (P>0.05), I3k 8.

* 8 WABTHIETEAER SO EMLERGE )

Table 8 Comparison of the heart rate between two groups before and after treatment(xt s)

After treatment After treatment After treatment
Groups n Before treatment
2h 24 h 48 h
NPPV group 23 101.35¢ 10.48 94.83+ 11.817 88.00+ 8.50* 81.09+ 8.34*
HFNC group 23 103.17+ 13.29 95.04+ 11.93* 88.39+ 9.74* 82.83+ 7.11*

Note: Compared with the HFNC group, *P<0.05; compared with before treatment, “P<0.05.

3 Ptk

25 ol 5 PR S5 S P P I ) BEAS 4 5 B0 I S v 2 TCU
LB , HLAR G SR 1 A8 TR0 FRONR 7 MR, AN K
S 2 TE AR S LAE | o 5 B0 2 R R e iy A T M I o, B
T ] BRSO S B NE AR D REREAS . NPPV 2R T A B A
PEIFIR ShBE T8 A 2 T-B (2 NPPV 47 20 I 5 7 5
% /b 10 em HO YIS K TE 38 <, (positive end expiratory pres-
sure, PEEP) A RE {2 # 43 PaOy/FiO,, [l Il 5. < LA b JE 47 i
FZER 22N R AT RERA M T PEEP S 1 SZ Rk B IR, )

ST NPPV PR, AR, SIS R KB
NPPV RENGE B HIRAEAR,

HFNC 2 — R B9 IO A IR S 4507 3, Aok B 22 1 s
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FEWG AR, XoF Sk A0 14 e 75 JC AU RE AR B e A L b 1
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AR, HENC $24EE B g A A, RS
ETAL, s SERRA B R G IIRE, (R T KR4 W, i
SIE TIPSR , R IR HE I A HE L, w7 IR LA
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TLSE 184 B ZE P HiliPE i (chronic obstructive pulmonary disease,
COPD) K43 Bl - AR I S HR AR YT o W I RN FH 28 50 11 34
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5 NPPV Z W7 PaO, A G+ 5L T WA e Jy i 2 ) 22 = B
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7225, HENC 5 NPPV [y PaO, X E &6 HAEIRITE 48 h 17



DREMESSHE  wwwbiomed.cnjournals.com  Progress in Modern Biomedicine Vol19 NO.21 NOV.2019

- 4059 -

e 25, U] IR I (L 48 h, NPPV M3 A 1Y T

KA 7R 2 h J2 24 h iR TR 2 o FRATTIE A I

IBIT A 3 AN ) 5, HENC 20 f 0 I 431 32 1) W 25 {0 T NPPV

41, #&/R HENC Mg P iR i8R I T NPPV, X A E

HENC 676738 R L 7 EAN RO AR X 5L/, 9 B 5 i

52 09T AR PR BF S5 2 A K
25 Tk  HENC BRYT Bl gtk 1 RPN o 0 4 A i

PRECRS NPPV AR 24 (EAER AT 32 B 1077 BRI R ESE 7

AT REELL T NPPV . PRI, fEMSE R AR YT b, N6 PR

L] HENC, LA/ PRI SE IR i ] HFNC B HENC Y577 2 IO

TE R S AR JTAE HENC [ 3 e b ™4 WL R i R

FEIR P A TR RN AE L, BT AR I T SO S 5 i 2 AT

AT

£ % 37 ik ( References)

[1] Jolley S E, Moss M, Needham D M, et al. Point prevalence study of
mobilization practices for acute respiratory failure patients in the U-
nited States[J]. Critical Care Medicine, 2017, 45(2): 205-215

[2] Wang M T, Tsai C L, Lin C W, et al. Association Between Antipsy-
chotic Agents and Risk of Acute Respiratory Failure in Patients With
Chronic Obstructive Pulmonary Disease[J]. Jama Psychiatry, 2017, 74
(3): 252-260

[3] HE Ying. Elderly patients with acute respiratory failure treated in the
adjuvant treatment of noninvasive ventilator [J]. Clinical Journal of
Medical Officers, 2017, 45(3): 262-264

[4] Oh H, Kang S W, Choi W A, et al. Motor Neuron Disease Presenting
With Acute Respiratory Failure: A Case Study [J]. Ann Rehabil Med,
2017, 41(2): 328-331

[5] Wang J, Ma X H, Li L, et al. Effect of high-flow nasal cannula oxygen
therapy on type [ respiratory failure [J]. Chinese Journal of Modern
Medicine, 2018, 28(14): 65-70

[6] Rochwerg B, Brochard L, Elliott M W, et al. Official ERS/ATS clini-
cal practice guidelines: noninvasive ventilation for acute respiratory
failure[J]. European Respiratory Journal, 2018, 50(2): 1602426

[7] Chen W, Wang W, L1J H, et al. Clinical value of high-flow oxygen in
patients with chronic obstructive pulmonary disease complicated with
respiratory failure [J]. Chinese Journal of Lung Disease, 2017, 10(3):
263-266

[8] Beng L L, Wei M N, Wei F L. High flow nasal cannula oxygen versus
noninvasive ventilation in adult acute respiratory failure: a systematic
review of randomized-controlled trials[J]. European Journal of Emer-
gency Medicine Official Journal of the European Society for Emer-
gency Medicine, 2018

[9] Song H Z, GuJ X, Xiu H Q, et al. The value of high-flow nasal cannu-
la oxygen therapy after extubation in patients with acute respiratory
failure[J]. Clinics, 2017, 72(9): 562-567

[10] Li X. Research progress of respiratory support by nasal high-flow
oxygen therapy[J]. Chinese clinical nursing, 2017, 9(3): 271-274

[11] Zhu Z F, Liu Y H, Wang Q X, et al. Preliminary evaluation of se-
quential therapy by high flow nasal cannula oxygen therapy following
endotracheal tube extubation in mechanically ventilated patients [J].
Chinese Critical Care Medicine, 2017, 29(9): 778-782

[12] Zhao L, Huang T. Clinical value of humidified high flow nasal can-

nula oxygen therapy for acute hypoxic respiratory failure [J]. Chinese
Medical Equipment Journal, 2017, 38(9): 61-63

[13] Zhang X M, Wu H'Y, Sun X J. Application of non-invasive ventilator
in the treatment of acute heart failure merged with respiratory failure
in ICU [J]. Journal of Hainan Medical University, 2017, 23 (4):
109-111

[14] Zhang W, Qu S F, Liang Q. Therapeutic effect of noninvasive ventila-
tor combined with bronchodilator on patients with type II respiratory
failure [J]. Journal of Guangxi Medical University, 2017, 34 (11):
1636-1639

[15] Pirret A M, Takerei S F, Matheson C L, et al. Nasal high flow oxygen
therapy in the ward setting: A prospective observational study [J]. In-
tensive Crit Care Nurs, 2017, 42(4): 127-134

[16] Lyu Z, Tan B, Wang Y H, et al. Advances about application of
high-flow nasal cannula oxygen therapy for adult emergency patients
[J]. Chinese Journal of Integrated Traditional and Western Medicine
in Intensive and Critical Care, 2018, 25(1): 108-110

[17] Chen G J, Chen L, Xu H'Y, et al. Application of high-flow nasal can-
nula in respiratory failure patients after lung transplantation[J]. Practi-
cal Journal of Organ Transplantation, 2017, 5(5): 340-342

[18] Yu Onodera, Ryo Akimoto, Hiroto Suzuki, et al. A high-flow nasal
cannula system with relatively low flow effectively washes out
CO2from the anatomical dead space in a sophisticated respiratory
model made by a 3D printer [J]. Intensive Care Medicine Experimen-
tal, 2018, 6(1): 7-16

[19] Ye Z, Wan Y. Application value of high-flow nasal cannula therapy
in treatment of acute hypoxemic respiratory failure [J]. Nursing of In-
tegrated Traditional Chinese and Western Medicine, 2018, 4 (4):
195-197

[20] Prieur G, Medrinal C, Combret Y, et al. Effect of high-flow nasal
therapy during acute aerobic exercise in patients with chronic obstruc-
tive pulmonary disease after exacerbation: protocol for a randomised,
controlled, cross-over trial[J]. Bmj Open Respiratory Research, 2017,
4(1): 000191

[21] Ito J, Nagata K, Sato S, et al. The clinical practice of high-flow nasal
cannula oxygen therapy in adults: A Japanese cross-sectional multi-
center survey[J]. Respiratory Investigation, 2018, 56(3): 249-257

[22] Wang X, Zhu G Z, Li D M, et al. Effect comparison between heated
and humidified high-flow oxygen therapy with nasal catheter and
non-invasive positive pressure ventilation in treating patients with a-
cute type | respiratory failure [J]. Journal of Clinical Medicine in
Practice, 2018, 22(9): 24-26

[23] Brainard J, Scott B K, Sullivan B L, et al. Heated humidified
high-flow nasal cannula oxygen after thoracic surgery - A randomized
prospective clinical pilot trial [J]. Journal of Critical Care, 2017, 40
(23): 225-228

[24] Teng H'Y. Application progress of nasal high-flow oxidative humidi-
fication therapy[J]. Chinese Journal of Medical Device, 2018, 31(10):
197-198

[25] Yue W G, Zhang Z G, Zhang C Y, et al. A meta-analysis of the thera-
peutic effect of nasal high-flow oxygen therapy on patients with respi-
ratory failure [J]. Chinese critical illness emergency medicine, 2017,

29(5): 396-402 (TH55E 4087 TT)



DREMESSHE  wwwbiomed.cnjournals.com  Progress in Modern Biomedicine Vol19 NO.21 NOV.2019

- 4087 -

[8] Karunanayake C, Rennie D, Ramsden V, et al. Bronchitis and Its Asso-
ciated Risk Factors in First Nations Children [J]. Children, 2017, 4
(12): 103-113

[9] Qin L, Lan Y, Sun J, et al. A Chinese herbal medicine (Modified
Guomin Decoction) Influences the differentiation of CD4+ T-cell
subsets in OVA-induced asthmatic mice [J]. Neuro Endocrinol Lett,
2017, 38(3): 187-198

[10] Jonakowski M, Zioto J, Kogwin M, et al. Role of IL-15 in the modu-
lation of TGF-B1-mediated inflammation in asthma[J]. Experimental
& Therapeutic Medicine, 2017, 14(5): 4533-4540

[11] Clapp P W, Jaspers 1. Electronic Cigarettes: Their Constituents and
Potential Links to Asthma [J]. Current Allergy & Asthma Reports,
2017, 17(11): 79-98

[12] Chen L P, Cai Y M, Li J S. Medication rules of famous veteran tradi-
tional Chinese medicine doctor in treatment of chronic bronchitis
based on implicit structure model [J]. Zhongguo Zhong Yao Za Zhi,
2017, 42(8): 1609-1616

[13] LiJ, Zhang Z Z, Lei Z H, et al. NMR based metabolomic comparison
of the antitussive and expectorant effect of Farfarae Flos collected at
different stages[J]. J Pharm Biomed Anal, 2018, 150: 377-385

[14] YangJ. Observation of the effects of the Suhuang Zhike capsule on a-
cute bronchitis [J]. J Biol Regul Homeost Agents, 2017, 31 (2):
453-457

[15] Stefanie N, Marlene M, Zou H, et al. Metabolic Profiling of the Tra-
ditional Chinese Medicine Formulation Yu Ping Feng San for the I-
dentification of Constituents Relevant for Effects on Expression of
TNF-a, IFN-y, IL-1B and IL-4 in U937Cells [J]. Journal of Pharma-
ceutical & Biomedical Analysis, 2017, 145: 219-229

[16] Chen L P, Cai Y M, LiJ S. Medication rules of famous veteran tradi-

)

tional Chinese medicine doctor in treatment of chronic bronchitis
based on implicit structure model [J]. Zhongguo Zhong Yao Za Zhi,
2017,42(8): 1609-1616

[17] Zhang R, Luo W, Liang Z, et al. Eotaxin and IL-4 levels are increased

—

in induced sputum and correlate with sputum eosinophils in patients
with nonasthmatic eosinophilic bronchitis[J]. Medicine, 2017, 96(13):
€6492

[18

[t

Rafeeq M M, Murad H. Evaluation of drug utilization pattern for pa-
tients of bronchial asthma in a government hospital of Saudi Arabia
[J]. Nigerian Journal of Clinical Practice, 2017, 20(9): 1098-1105

[19] Cheng Y, Tu X, Pan L, et al. Clinical characteristics of chronic bron-
chitic, emphysematous and ACOS phenotypes in COPD patients with

frequent exacerbations [J]. International Journal of Chronic Obstruc-
tive Pulmonary Disease, 2017, 12: 2069-2074

[20] Feray S, Mora P, Decavele M, et al. Plastic bronchitis: An unusual
complication of acute chest syndrome in adult [J]. Respir Med Case
Rep, 2017, 21(C): 93-95

[21] Sacco O, Capizzi A F, Silvestri M, et al. Recurrence of Protracted
Bacterial Bronchitis in Children: What Can We Do [J]. Chest, 2017,
151(4): 940

[22] Kim M J, Lee H S, Sol I S, et al. Increased sputum levels of thymus
and activation-regulated chemokine in children with asthma not
eosinophilic bronchitis [J]. Allergologia Et Immunopathologia, 2017,
45(3): 220-226

[23] Qin L, Lan Y, Sun J, et al. A Chinese herbal medicine (Modified
Guomin Decoction) Influences the differentiation of CD4+ T-cell
subsets in OVA-induced asthmatic mice [J]. Neuro Endocrinol Lett,
2017, 38(3): 187-198

[24] Wul R, Liu S, Zhang X M, et al. Danshen injection as adjuvant treat-
ment for unstable angina pectoris: A systematic review and
meta-analysis [J]. Chinese Journal of Integrative Medicine, 2017, 23
(4): 1-6

[25] Zhang Y, Chen J, Ji H, et al. Protective effects of Danshen injection
against erectile dysfunction via suppression of endoplasmic reticulum
stress activation in a streptozotocin-induced diabetic rat model [J].
BMC Complementary and Alternative Medicine, 2018, 18 (1):
343-355

[26] Lai K, Chen R, Peng W, et al. Non-asthmatic eosinophilic bronchitis
and its relationship with asthma [J]. Pulmonary Pharmacology &
Therapeutics, 2017, 47: 66-71

[27] Cho J, Choi S M, Lee J, et al. Clinical Outcome of Eosinophilic Air-
way Inflammation in Chronic Airway Diseases Including Nonasth-
matic Eosinophilic Bronchitis[J]. Sci Rep, 2017, 8(1): PA3543

[28] Zhang R, Luo W, Liang Z, et al. Eotaxin and IL-4 levels are increased
in induced sputum and correlate with sputum eosinophils in patients
with nonasthmatic eosinophilic bronchitis[J]. Medicine, 2017, 96(13):
€6492

[29] Svenningsen S, Nair P. Asthma Endotypes and an Overview of Tar-
geted Therapy for Asthma [J]. Frontiers in Medicine, 2017, 26 (4):
158-168

[30] Li D, Wang J, Sun D, et al. Tanshinone IIA sulfonate protects against

=

cigarette smoke-induced COPD and down-regulation of CFTR in
mice[J]. Scientific Reports, 2018, 8(1): 376-388

(3% 4059 TT)

[26] Zhu Z, Liu Y, Wang Q, et al. Preliminary evaluation of sequential
therapy by high flow nasal cannula oxygen therapy following endotra-
cheal tube extubation in mechanically ventilated patients [J].
Zhonghua Wei Zhong Bing Ji Jiu Yi Xue, 2017, 29(9): 778-782

[27] Wang X Y. Analysis of Effect of Invasive and Non-invasive Sequen-
tial Mechanical Ventilation Treatment of Acute Respiration Failure
Caused by the Chronic Obstructive Pul-monary Disease [J]. World
Journal of Complex Medicine, 2017, 3(2): 66-68

[28] YuY, Qian X, Liu C, et al. Effect of High-Flow Nasal Cannula versus

Conventional Oxygen Therapy for Patients with Thoracoscopic
Lobectomy after Extubation[J]. Canadian Respiratory Journal Journal
of the Canadian Thoracic Society, 2017, 2017(4): 7894631

[29] Mauri T, Galazzi A, Binda F, et al. Impact of flow and temperature on

[}

patient comfort during respiratory support by high-flow nasal cannula
[J]. Critical Care, 2018, 22(1): 120-128

[30] Shi Y X, Zhu G F. Efficacy and safety of noninvasive positive pres-
sure ventilation in the treatment of acute respiratory failure due to dif-
ferent etiologies [J]. Journal of Cardiovascular and Pulmonary Dis-

eases, 2017, 36(2): 96-101



