Advances in Clinical Medicine Ifi/KEE %3/, 2025, 15(11), 791-798 Hans )l
Published Online November 2025 in Hans. https://www.hanspub.org/journal/acm
https://doi.org/10.12677/acm.2025.15113162

=i T8 EEESHMRER

MRoesk, EBEA
HREERER MR 58 R S8R, HK

ks HiA: 20254F10A6H; FAHEM: 20254F10A31H; KA H: 20254115 10H

=

FBIE i8S (Noninvasive Positive Pressure Ventilation, NPPV{E A& | 1B PR ZEE M EETH T,
IERERRRME. BHPRERRHIIE T EEFTH. R, HFZNPPVIER) BB FRERD
EESAESCOME BN, THRAETERBRIE. FPRIKEHE T RREIKESEEPRTIERER.
LR, &9 ESA]IE K& S (High-Intensity Non-Invasive Positive Pressure Ventilation, HI-NPPV){E N
— PP SRS SOE T A . ERABFAUREL, HI-NPPVEEEIT RN S E SIS E, QRN EEHRILE, %
&PaCOIRE, W/ OIFRAERIERIE, MERFERER., R T IS RHI-NPPVFIF R T,
PLR HAE R RBIR (BFE B e SUEINES. FPRIEE K& S ORI S R AR .

XK
FRELA ERES, RIEEEMMER, WRIRIE, PR3

Research Progress of High-Intensity
Non-Invasive Positive Pressure Ventilation

Xiaodie Chen, Xiaolong Wang*
Emergency Department, The Second Affiliated Hospital of Chongqing Medical University, Chongging

Received: October 6, 2025; accepted: October 31, 2025; published: November 10, 2025

Abstract

Noninvasive Positive Pressure Ventilation (NPPV) has emerged as a crucial intervention for acute
and chronic respiratory failure, demonstrating significant efficacy in various related conditions in
recent years. However, conventional NPPV often fails to adequately address hypoventilation and
CO2 retention in some critically ill patients, showing limited effectiveness particularly in cases of
severe hypercapnia, reduced respiratory drive, and nocturnal hypoventilation. In recent years,
High-Intensity Non-Invasive Positive Pressure Ventilation (HI-NPPV) has emerged as an innovative
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strategy. Some studies have found that HI-NPPV, by increasing inspiratory pressure and tidal vol-
ume, can rapidly correct hypercapnia, reduce PaCO: levels, decrease ventilator-associated compli-
cations, and improve patient survival rates. This review consolidates relevant research on HI-NPPV
and its application progress across various diseases, including stable and acute exacerbation
phases of Chronic Obstructive Pulmonary Disease, respiratory failure, and acute cardiogenic pul-
monary edema.
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1. 518

Jo A1 IF J& i# < (Noninvasive Positive Pressure Ventilation, NPPV)H 20 g 80 A% N F Tl R LAK,
CL IR A 18 M I o g P e B (R T Bz — (1] (2]

1£4; NPPV RAMKSREE W E, RIS AHSIE I K (Inspiratory Positive Airway Pressure, IPAP) N 12~16
emH 0, EIRAESAR B BB U IE SRS, AR IX P DR <7 SR W6 X 12 1 [ ZE 1 it i & I 18 M v Bk TR
IIE P I 32 35 (Chronic Hypercapnia Respiratory Failure, CHRF) 85 35 11l PRORE IR 5038 K 30 7 i B3 24 47
E—ENE[3] [4].

T 753 568 5 G Al 1E & 38 < (High-Intensity Non-Invasive Positive Pressure Ventilation, HI-NPPV){E N —Ff
B RIS NGB T AR, N IR B 2215 ], BImPRHE (6] (7], A IEEFRHEN RNRTT T-B, 104,
HI-NPPV ¥ & 5 3 F LS 0 25 3k FE (8]

RSk, HI-NPPV W PR B A TG 1 2 ek, TALRIA 5 7E 88 A 45 HI-NPPV B TTit e,
NGRS R L — 5%

2. NPPV BREINEE

NPPV Zd - HEKIE, CRONIAIT F RIS s E 2 TR, JUH R LS 1 PH 2 it
(Chronic Obstructive Pulmonary Disease, COPD)E35 17677 L, B PR R AT H 5%,

SR, %48 NPPV AIAFAERR A2, IR X COPD & F g MUE i A IE AR A IR, X2k
PR SR B SR AT P R G AN, IR SR A AN IS5 45 . A BTFE[9]13 B, £ 20%~30% 112 1 FH
& M i 95 2L 00 8 (Acute Exacerbation of Chronic Obstructive Pulmonary Disease, AECOPD) & 3 X il
NPPV V7 RURAEE, B2 ATREFE A NPPV 167 RO IS 1, 48 5% e A A 3 7 I [)

1M HI-NPPV [ HH I g ik Se RS 3R (1 OR 34101, #870IF Fe 38 W e e JE I 58 v )Ll s 03
T R, SEILE A RO IRLEN A, (RIS R PaCO,, IR SEBL R (ML < IE# 1L

3. HI-NPPV RY#BE2

HI-NPPV ¥/ FH 8 [E %35 Wolfram 5 A[111$52H, A I7ERF 70 Ak i B2 i <% I (IPAP JE
>20 cmHO) R HITE 34 1f] PaCO, IEF AL, T J5 221K 2 WUFAAL O B SEEG[12]-[ 1481 — IR T HI-NPPV
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2. 1B R T P E . RN, WABFF[15]E 78, HI-NPPV iLgEM:E COPD & MK
T ZEFAE BHTFIIG R AF 7T AL, 23 Dreher M 25 A [16] 85 P32 H 7 HI-NPPV fIE X X2
—FHLASEIL PaCO, IEH LN HARIE S AN, HEERHEAFRE IPAP 20~30 cmH 0, HARES & 8~10
mL/kg (BRAEARER), &R 14~16 X/ ESHE
SEFR b, HI-NPPV FEAS AR AR BRI SR S AT BRI B —Fh R S EA BeMCy “mfE” o BT
A58 NPPV [1) TPAP b, SRR AL, 55 B 2 75 BEAR R A [ 55 2 i 52 1 R 1 =< s o
RGPSy, BRI AH H ARSI 52 R

4. HI-NPPV HHEEE

&4t NPPV )5 ZAE AL S v i R AT a8 S 5, (LR A I8 SRR AEAS A2 A ™ H
(130 RS , JUHAE B A7 AR ™ F et 78 PR X Bl ek 55 BN LA R0 BRSO R 1897 RORA R [16]

MHZF, HI-NPPV fEL T E RIS AR b, H9RE IPAP BE A R COy, TR
e R BR A I e AR BE ORI, N IE R, I SGE AR R OL17]. [, A BTAT18]
R LR E IR B, s B R R IRl EMG JRIE TR, T R R LS B TSR
PERIPRE, BRI 7B H IR D7 - T M KITIUS MRS, EA25E 1) COPD & I i B IR ML i
B, HI-NPPV AMUBE R 35 BRARTE T UKL, (R I3 5 250 F A 0 A0 B

5. HI-NPPV HIRI /R
5.1. 18PEFHES EHA(Stable COPD with Chronic Hypercapnia)

HI-NPPV M EANAE T 2R, H 2 T KIWE . Windisch W 25 NWRFFefa H[11], 78
COPD fE i3 & I, HI-NPPV MY AR FFK PaCO,, WFFBETIHI 3 AN H W B IS B 7R
ek, AT B AR TS B 1 Dreher MR FE[ 1714048 H, % TR e Y SRR IURE COPD i3,
HI-NPPV AW AT LASE 7 b i B 535 0 0] S8 A el B L, Dk P R R B, I BRGNS Ri2 Bl e
71, Kohnlein 25 ABFFC[19] 5 2R, HEMIGITHILL, HI-NPPV e SRR MR e A 10 3 R0 R
FHXTBEAIK 22%

T FEIX LRI 72 I SCRE R, B e B RR E B0, COBsi e it 3R [20]: GOLD I~V 24
HIE PaCO, > 55 mmHg. H S NE 5 Feam iR E AR T 4 R, MRS [EJE 3 HI-NPPV A
IT
5.2. B4 EEYRHERSEMEAECOPD)

HI-NPPV 7t AECOPD & HiR 7 IMAWAAERIZ L2 T, 2 BFENLIN B SLI8 9538 0E T HI-NPPV
1 AECOPD H#FH FFIIT 34211, 2024 £ —F K RAE JAMA _EIIBENLRTHE M 7C[22]99 N 300 B4%%Z 6 h
{iK38E % NPPV J& PaCO, 1/} > 45 mmHg ] AECOPD H#, ¥ HEBENL D i H < & B Ar 10~15
mL/kg)5 4k SRR 41(6~10 mL/kg), 45 F o o o E 4 ik 3 TS0 4 i b A 1) Ll 91 B o

{EEAFE R I, HI-NPPV BARAEFHRAT & BB E AR LG, (2 W20 0 S Br i i 28 FL s It
To i 25, X ] e RN 7E o VR 5 21 5 75 T8 B AR i o8 XU R s B IR T . A8 1
PR . XK R EIE AR E AR SEIRIEE ” IR, B E T RIS HI-NPPV [ 5 2.
KPR R, AN EEREH ML R R ARG SENSEWRE, BREM a7 RImER" , i
T AT T
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REIE, “SRPE” AOPRTHIE R ke E AR SURI 8, T T 452 mBiIR MU ) AECOPD i, M
TH HI-NPPV R 2 25 BEARIA T R TR .

5.3. AECOPD & H ™ & 5 iklg M1 fiE

IR EEHE A ER T #(pH < 7.25), JBT NPPV IGJ7 I “HKOMayr” , BEAEIRK E— B NZ
NBER 5 R, A CAE S n] BB A2 G B B AR, RIMSERETT, AUz R e,
SR, LRI FE[23 15 0Bk T IX — WA

SRR AW FT[24] 08 T @ 1 S5 % /1 NPPV %F AECOPD & 7™ I PRI B 08 ()7 28, 45
REIR, mEJATENEE PaO,. FEK PaCO, FLOF 7 T B T 5 HUE J1 4. — DTk [ = KRR
{14 [ 2 975 051 %o FELBIE [ 25 140N 194 5] ABCOPD &5 Jf: 7 5 11 Y WPl 3 oy £8 3, 3@ b A i) 17 23 DT B /5 43 AT
7~ HI-NPPV B E 5 AU TR B E BRI, MAEM <% 7710, HI-NPPV 467 f5 24~48h /5,
BEMA ET R, 10 PaCO, A8 12 HT A% -

TMIXLERF TR, ST IX M fe B )R H 25 A8, HI-NPPV B ] Ji i PRk oot i <, AT
BAAR 38 T E T R A

5.4. AfhEm ERIR A : ARDS/ILTR/AE R IR TS S BRI 14 B BRis

5.4.1. 2R EIBLE S E(Acute Respiratory Distress Syndrome, ARDS)

HI-NPPV £ ARDS H1 R H MAEE S, S AR R B, B B2 ARDS B i) 3535 1 m
1T1E[26]. IXTTREZ KN ARDS BE W E WG E. A A2, BEMMIN M % K, NPPV I ResE i< &
P, H T BRAE R 2 8 CE SIS < IE 27

Ferrer M [{JHIF 5[ 2814 55 5 {1 80 P R IR 72 35 (PaO,/FiO, < 200) 1ML T, K BB BEHL /i A NPPV 41
JOHEMEIT A, 75 NPPV A, 4EFF RIFIES, T BEEH T80 IPAP (22~26 cmH0) ! PEEP (8~10
cmH0), MR TR, NPPV AN G PRI 7 R0k B 1 ICU fEBEt [a], A HEAN 238 n B 5
AR RN, XKW, 7E/2% N, HI-NPPV X /) B E KA B3 (AR 2 ARDS)WAZIE —Ef
Rtk

DRI, 7RI R 525G BRECEF IR L 4i E E 0L T, 22U A HI-NPPV 1R A VR T7 v Rl — &
W, (HFEEF RS F VSN EF A E(H AR <8 mL/kg BARAE) KA K.

5.4.2. 1L RB(Heart Failure, HF)

7E HF JUH O K B35, NPPV EAR S tH Ry (1) S FHANMEL[29], 12 B /T 5% HI-NPPV [
FIE T — D80T AR BOHRST T NPPV X T O IR MIREm, B 50 KL, ELARIESIE He ) A = R
SRS RE S EURE Ot E S T, (EA IR AT AR IO, Ses 08 S .

[FIEf A L3145 R, R HI-NPPV S8 00 T Ml & 735, (HIRGEEHHEROIhEE T
B, o g B Eon A O I s, X ERRIZIGTT TER IR IR 8 1 24 Fa 2 AT HE B & 2241,

TX AN ] ORI 5 SR S O P A T S AR, HE T 5 L), 7EH NPPV — B[]S,
FUENIRAK P2 R, DRV A s, BB EIIA A28, Wi Rk w7 R E T
K I NPPV XF 0 Dh e AIG R 45 J5 i RE o

KK THEEH— DI FAF NIV B, R (R ) DL SRR 6 O AR B 152 e, R 31 A
MR E AR O A IREME LR .

5.4.3. FEIRALEE 5548 X &R
HI-NPPV SR EE N T COPD NI ZE 0k, 1E 2 FiH2 2 1 22 e v I VL% 575 1 AR BE 22 ML L,
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WA IHTE, a0 2 UL 55 R ) e 10 3R 0 45

WZE45 M Z i 4k (Amyotrophic Lateral Sclerosis, ALS). M EEEF, R[22 R4 T
B R A CIHUGE S AE ALS FIESE, BF 4S5 RAE NPPV GESGE A7 SRR, (BRI 70 0 4 FH A 1R 5 %
Jt, BIEFUAE R0 S B RS BT B 22 e ATD AR R B — A I R

X ] g AR RO TEIZ P00 H = 5 B NPPV [ 5 COPD W 7t A 1 i ot B W SR 1E s BAZY P vy
TRIR MR A ERR FEA 82— 3, B9 ALS/H 50 e i 2 2 v od S S 308 AR 98 i 7 Sk Mk i 8,
FR) A R D R AR TRl ST AR P LA 4H . {H AN HI-NPPV A By BRAE 932D IR LA Dy 10 A= 24 4 B2 ok
B, ARSRIIHE T [t SOZAEIX — 5 T — IR .

M Windisch #1 Dreher [#1FA$2 tH HI-NPPV #5%, Fila AN Y FERTBL, #£% HI-NPPV f£ AECOPD
RN, B8 E AR S I I A R, B e LI R SR e, LA ST IR I B B VR T M B
THMTHE R T HI-NPPV HF 78 AL 5 30 PR I 96 0E 1 56 3 R e IR (LA 1)

Table 1. HI-NPPV clinical research progress
3 1. HI-NPPV IGRIFTHE R

G WL H F 78 & it WA TRy KL R
L o e B R INRE . TR [EIK PaCO2,
& e | e A N2y
2009 Windisch W 48 RTHEMETTA COPD % HI-NPPV 597 BT 3 A A I
U e W i R I RE HI-NPPV vs B Lt BR A R] CO2 MR
faran N 5
2010 Dreher M %% REHLIZ A% COPD % (IR NPPV S A, B I 2 6 )
2012 Lukdcsovits 1% /LTS COPD % RIRIT vs g e NIV (02 FE L 58
o NIV
2014 Kéhnlein T 22 ZHubkEyl  FER COPD & 9f HI-NPPV vs HI-NPPV 1§ 3 4EFET- AN}
S HE AR 56 T B R I b WA FEAG 22%, W& BeEKPIEER
o " . AECOPD J5 . RE K RE NPPV 7E A INE 5
2014  Galli JA % I AR 5% Y X i NPPV 1 F b2 e
o e . . AECOPD &7 SEJINPPV vs  mEiEJJHAENE PaO2. PR
2008 RIERE WAL ey e s BHUE S NPPY  PaCOL FULRITT £ E (
o HI-NPPV vs I&4iF HI-NPPV 7 AECOPD
ot AR I &
2022 Luo Z % BE ML PR IR LG AECOPD % (34 [ NPPY Y 7 28

SR vs RO A BT U AR R

At BRI 251
2024 Luo Z S5UAMA) BEPULATHEGSE 300 Y AECOPD % e Nppy L falsif, 3008 S HIBFSE 320t

2004 - B E 194 ) AECOPD &3 HI-NPPV vs HI-NPPV HAE R
MRS TE O AR s R WA asESTE A

6. HI-NPPV By 5 BR M

HI-NPPV Jiifig TAE G To 6 IE Rl <, BARAFAEE T N HE 77, (B8R TC 1238k 5 NPPV A B ) —
SCRERRIE, BRI EAORIAN RS, Blan R s, B RAESE, FR, G R E AT R
Ft BRI, BN L IR A5 AT 0 AR, G T I I s S At i 1) S5 5

AHFFEFRA[33], H FIFRIKANL SR ARF B H NPPV B, AT RE S B0 KBl LA <&,
HAGG, WFFCE I TR AR AR AR, T NIV RS S S Rk B R B IR T R A
(Patient-Self Inflicted Lung Injury, P-SILDFId 8 . iXTCEEXT NIV IR SE R OB &R, W78 N RTE SES
IRATHRI , DA ZRU T P SR 0 A it R 2
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UbAh, A NPPV WA S i 52 PR AT AMLIED M, ISR B AR A i 2 e B = R 259,
ESERR AR T FSE, 4 Meta Z0HT[34]48 H, NIV H[a)E A E 259 vl GEX N B Z A0 K. 1]
REATLA) A2 Jb 58 A5 0 1) P O ) LR R e S5, 8 S 1 A 5, IR TR T I AL

R H AT AR AL R B3R 56 3%, BAEX o) E ol S I8 FH F Bt R R, (HAEIGIR b«
B JE3 )77 AT A 8 71 A R P SR ) 8, AR — 1K1 A\ REE HI-NPPV 7458 B fr K3k 26, 1 i A8 R I ¢ HI-
NPPV kb, b2 HEEFREmE?

i R B R R R T B YRR SRR AN B AR, T I RS B JCBE R R S I e T T
Mlo AWFFC[3STRTHE ML 1R I 230U 0] 3, 48 X AECOPD B J5 S 3 A e 7y )2 & G, e s e d
TORBY BT Bl e (W BB ERT 7L [36], S5 i B E B3I EE NPPV FifY “{@REEuL” , dnddd i E A
B EREREEE, DA B TR0 R LG 25 g AR TR A AR . X R B AR T I R A S L
oA EE, SEEIN H-NIV B S LA AL 5 .

7. HI-NPPV BYK KRR E

NPPV B 7o 45 s M HII IR R, B m) 7 anfalfifk NPPV (R FH, 78 2 FhBei i S 5 221K,
A B SREA S O, XR M IE IR TT MRS VR T R IR, bR NIV SIUE0EW e A
AR ST B o

1M HI-NPPV {EA{EAL S8 NPPV Jehifi bR e R FBniE g, @il s <UR I T8, ReE2
DA TR R IILRE Ay 3= 1) P W 3 3 15 T Hh B A R PR AR PaC 02 IR R AL A7 L A — R R b A1 B 3 4
EREHETIR, EIRIEAY RS NIV AT KR 2 —, XA K 58 e As,
W MR 7 EE N BBz B ESTI AR RS, T A R TR
NPPV S{ESHBIIGYT, MR S8 WA A 10 25 B8 H AR —— B e AR B b S0 A8 W U LA o e Rt i
B — ALK -

BRI UESE, B 2T RCT. RUEMERTFL R BB A F3 1 | HI-NPPV 7EF € JH s BRI LS
COPD 5 AECOPD &35 H it L F B, (R 75 B AL, 22 Hhot (R 72 oK B i HI-NPPV (1) S 58 S |
et BENKIER SAEFSEER, DLUAE AR o i S 15

M, B R 2 o DR B RE, WGP L H a6k = o B AER I TR B R NIV JR 97
FRIBCRICR BE, TARIEE ) mA RS A ImRRE., AR5 o, Miiwss. R
A 2EFNER T ZH 500, R R MLAS 2 TR0 T8 e i A S oA o 1) T AR

A A B 206 e L — 5, ELR HI-NPPV 5 SR J), (H “Z @A 2687 LA AR Y g B
WABBUHAT MR 5, R Z G —hritE . TR R AL UL & R /) Q@S G, ANUAFED &
FEORIT RN SECEE NG R R R Frbh, RSAETEAL PRI IRZ) . R e e B R P R R ARk
AR TR ) K4

T B & I T R AR 628, HI-NPPV AP —Hf “ 2%k ” B “Hfeh” SRng, ooy
W SCRFAIIE R — AN IR SE IR e BN IR YT TR, )T R IRIR G R A R L AT TR
Ji5 RIVEE g O R A

EEWMHE
R TT AR E BRI H 2025)sstg012.
SE0Ek
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