<812 - 2025 46 5 IEREZS DERERS

doi: 10. 3969 /j. issn. 1674 - 1242. 2025. 05. 028

VR 5 e T TS 7 R BB S I E R T
508 7 0 IE FE i S T 7R 0 K I W12

IAE, FHEE, KITM
(FpMN K FH B FRN P S E R A, FTEFRM 450007 )

[EE] B STREm I Zr 5 HE T WS nE £E 12 Bl ( Chronic Obstructive Pulmonary Disease, COPD ) a4 Jii &1 i
FA7 5w oA 1E il R, ( Non-Invasive Positive Pressure Ventilation, NIPPV ) i R HECR . 3% #EH 2022 46 H
22024 4 6 AN K 2ABHE AN FPUO BB GA K 116 1] COPD Ak s s e Mgt 4, MRAE T 10 28 AR ) 50 i i
A CYBHER ) FIRE A (WO S AR ) % 58 (], HeRMZH B RO IRE . o Mrdatn . s 3hie )y, i) A
KeABbR, AR, &R W14 K5, WYL 1 #PH SIS A N (Forced Expiratory Volume in One Second, FEV,) . H
JIfliG e ( Forced Vital Capacity, FVC) /KFFHEy, MR EMEFEEL (modified Medical Research Council, mMRC) #4334F%
i (P<0.05) ; HECA FEV,. FVC /KPR THMA, mMRC IFAMETHMA (P<0.05) o PIEIKINESE (PaO,) |
MAAMAEE (SpO,) AKFH Tk, shliki — &Lk (PaCO,) /K FHIREML (P<0.05) 5 HIKAHUL PaO,. SpO, KT
HWHLA, PaCO, KPR THMA (P<0.05) o MZH 6 7084715 (6-Minute Walk Test, 6MWT ) ¥JF15, Borg fit & iF/34
FEIE (P<0.05) 5 HIKEY OMWT & TH 4L, Borg BFIFMETHMAL (P<0.05) o BRI A | HLATHE
ATE] AR TR T HAL (P<0.05 ) o PRZLME BEATTAL ( COPD Assessment Test, CAT ) [Al4&PF43 344K ( P<0.05) ,
HECGHALTH A (P<0.05) o &5t PSR SHEEE T HUORIE FT A 205 COPD 2 PN AT S5 NIPPV (35 (1) it )
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[ Abstract ] Objective To explore the application effect of respiratory training and sputum removal intervention

strategies in patients with acute exacerbation of chronic obstructive pulmonary disease (COPD). undergoing high-
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intensity non-invasive positive pressure ventilation (NIPPV) intervention Methods A total of 116 patients with acute
exacerbation of COPD admitted to Zhengzhou Central Hospital Affiliated to Zhengzhou University from June 2022
to June 2024 were selected as research subjects and divided into conventional group (physical sputum removal) and
combination group (respiratory training combined with physical sputum removal) according to different intervention
schemes, with 58 cases in each group. The lung function, blood gas analysis indicators, exercise endurance, time-
related indicators, and quality of life of the two groups were compared. Results After 14 days of intervention, the
forced expiratory volume in one second (FEV,) and forced vital capacity (FVC) levels in both groups increased, and the
modified medical research council (mMRC) scores decreased (P<0.05), the FEV, and FVC levels in the combination
group were higher than those in the conventional group, and the mMRC score was lower than that in the conventional
group (P<0.05). The partial pressure of oxygen (PaO,) and peripheral oxygen saturation (SpO,) levels in both groups
increased, and partial pressure of carbon dioxide in arterial blood (PaCO,) levels decreased (P<0.05), the PaO, and
SpO, levels in the combination group were higher than those in the conventional group, and the PaCO, was lower than
that in the conventional group (P<0.05). The 6-minute walk test (6MWT) in both groups increased, and the Borg scale
scores decreased (P<0.05), the 6GMWT in the combination group was higher than that in the conventional group, and the
Borg scale score was lower than that in the conventional group (P<0.05). The disappearance time of rales, mechanical
ventilation time, and hospitalization time in the combination group were shorter than those in the conventional group
(P<0.05). The COPD Assessment Test (CAT) Questionnaire scores of both groups decreased (P<0.05), and the scores of
the combination group were lower than those of the conventional group (P<0.05). Conclusion Respiratory training and
sputum removal intervention strategies can effectively improve the pulmonary function and blood acid-base balance of
patients with acute exacerbation of COPD undergoing high-intensity NIPPV, improve exercise tolerance and quality of
life, and promote patient recovery, with good results.

[ Key words ] Respiratory Training; Sputum Removal Intervention; Chronic Obstructive Pulmonary Disease
(COPD); Non-invasive Positive Pressure Ventilation (NIPPV)
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GERE RN AZ R, ™ 50 A A A= 355 o AT
J& ", COPD 2 248 3 th B H ki
AIFFEE RN, A E A A E o s il Re
iR, AR ABET RS P, JERIIE S (Non-
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B=020 (KiI0ALHE =80% ) , I PASS 15.0 Giit#k
PR R R TR REA R 2000 52 6, HIER 2
10% HIVE R, BZ AR RY KE 58 6, &
FEA RN 116 i, i M4 55 38 il ¢ 20 fil;
AFY 59 ~ 78(69.15 + 9.06 )3; JiifE4 ~9(6.15 + 2.32)
ARy WIS A 42, TG 16l wIE: A 15,
JC 43 19, MBI A 8 i, JC 50 Hl; el A 6 fil,
o 52l WG AL 43 ). L 15 65 AR 57 ~ 79
(68.12 +11.25) % L 3.5 ~ 10 (7.05 +2.82)
ARy WRAHER . A 4845, G 10 s LR A 18 4,
TG 40 ), MERSE: A 10 1, TG 48 Bl O
A S5BI, JCS3 Bl LR . PEA]. RRE . IR
KA IRENT M ZERABA G2 R X, BA 0k
(P>0.05) o AMH5ECEABEAC I T2 A (H
#5: ZYYY2022139) .
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Medical Research Council, mMRC ) P43, Rk
ARG R EURER
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PR IEERIE . 6 SR R E R
57, AR ERBR TR EE U GR g e e R A
fe 245, B BF 98 3 R e PP AG T BACR , JF &
XTI SRy AT (g mill Zhai e . I
ZRIfIa) ) o A EE S 5 BE B AR B R 40 (Hospital
Information System, HIS) Xf4%, #ifg THic#5S
7R3 6/ P23
1.5 MERiEHR
1.5.1 BhThEE
43 3T T FURT S I A B R FEV, .
73 i 3% & (Forced Vital Capacity, FVC) ; il i
mMRC PPl I R A XEFREE . mMRC
WIRER 0 ~ 4 43, PFo55 0 R e ™ B AR A 5
AR ™,
152 S 3HriEtx
3990 1 T S R B WA ER A Y S Ik i bR AR
2mL 4G, WSk (PaO,) | kil —
SRR R (PaCO,) , Jfll%E: SpO,.
153 EEIfih
3T R A 6 2 AP T IR 5 ( 6-Minute

Walk Test, 6MWT ) . Borg &I B A& Kz
g1, 6MWT RIS 6 /4 N AE— 451 BB iR HL
ROTRe AT iR B 2, At 375m AR il
INREIE H a4t ', Borg T S T i Z Xz shik
FER EWEAZ, BAHEEE 0~ 10 40, 80 5izg
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Bt Fy . BFRIAHSCHE bR . AR TR i ) F xes A,
DAY ¢ R BG EA T AL 25 5 g, DABCXT ¢ K 3 it
TN T BTG 22 5 Led; THECseERk Clndk o).
WS ) DISIAR . R, DL e T
] 22 S Ha . T ARG RIZR AL 24> T H 4t 5
184n (Anffizhfiedsbr FEV,. FVC fl mMRC, i<
4 Mr 645 PaO,, PaCO, fll SpO, ) #4T T £k GiT
K, AEEE 124515, SR H Bonferroni 15X} i 2%
PEACEHEATRGIE,, X F LR[S B e b HLA
W K ERE 2 0'=0.0167 (0.05/3) . a=0.05
R K U
2 #R
2.1 FiIhEetbi

+ #il J5, W 40 FEV,. FVC /K *F ¥ T+ &,
mMRC P4 FEAE (P<0.05) ; HIEA4H FEV,.

FVC/K T T2 , mMRC IS MIE T HIZH( P<0.05 ).
W4T TRT FEV, fll FVC 7KF . mMRC 14322 5% 0
Goiti L (P>0.05) o HAREERIE 1 FR,
22 M55 HIEFRELER

THi5, M4l PaO,. SpO, /KF-HFHE, PaCO,
KFEIEAR (P<0.05) 3 HERG 4 PaO,. SpO, 7K
PR AL, PaCO, KRR AL (P<0.05) .
WiZH iRl PaO,, PaCO,. SpO, /KF-273 G112
B (P>0.05) o HAABIEMZE 2 PR,
23 BN IEbE

T jE, W4l 6MWT 4 F 5, Borg = 3 i
S BIREAL (P<0.05) 5 HEXAZH 6MWT & T % #L
4, Borg RN TH A (P<0.05) . WA
T AT 6MWT ., Borg & £ P47 25 55 TLH 11247 5
(P>0.05) . HAREIHER 3 Fs,

F1 FARINREELER (Y E+s)
Tab.1 Comparison of pulmonary function between the two groups (x X s)
- FEV,/ ( %pred ) FVC/L mMRC/ 43
T T R THE T THE
A 58 53.45+722 77.41+£5.16 1.53+0.27 2.91+0.42° 3.28 £0.46 1.48 +0.32°
WL 58 55.35%8.12 72.45+7.28" 1.49 +0.38 222037 3.21%0.54 1.88+0.41°
A — -1.332 4.233 0.653 9.388 0.752 -5.857
P{d — 0.186 <0.001 0.515 <0.001 0.454 < 0.001
TE: %pred: SHUHERETIL; SFEATHHETILE, P<0.05,
F2 WEMSSHERLR )
Tab.2 Comparison of blood gas analysis parameters between the two groups (X = s)
13 ) PaO,/mmHg PaCO,/mmHg SpO./%
T THE T THE T THE
A 58 54.18 £5.28 79.85 + 8.85" 80.37 £9.63 51.28+6.11° 78.74+6.15 93.16 +5.08"
HAAL 58 53.82+4.89 72.49 £9.43° 79.86 £8.97 6623 £7.18" 77.64 =5.69 88.49£4.17"
i — 0.381 4.334 0.295 -12.077 1.000 5.411
P{d — 0.704 <0.001 0.768 <0.001 0.319 <0.001
T ST, "P<0.05.
®3 WASHm AR L)
Tab.3 Comparison of exercise Endurance between the two groups (x * 5)
6MWT/m Borg w5/ 41
415 n
TR T R i) THE
G 58 245.36 £29.56 400.15 £43.17° 6.17+1.27 4.07 £0.46"
HAAL 58 251.49+32.58 352.28 +45.68" 5.98 +£2.03 4.88£0.79"
t{H — -1.061 5.800 0.604 —6.748
P — 0.291 <0.001 0.547 <0.001
T ST HE:, P<0.05,
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2.4 BYE)HEKIBFRELER
A 2H A i M5 25 T R A 1) . MLARGE SRSk ap A
BBt ] 3478 Far 4l (P<0.05) o EAREEE N 4
Ji7s
F 4 FHAREEXIEIRLLE (K, X9

Tab. 4 Comparison of time-related indicators between the

two groups (d, x=*s)

2151 n SIS OCH ] ALGE ] FEBET ]
REed S8 6.23+2.18 7.14£1.56 13.67 £4.28
HAL 58 7.24+2.79 9.13+£2.25 16.12+5.59

15 — —2.172 -5.535 ~2.650

Pl — 0.032 < 0.001 0.009

2.5 CAT iFsEEss
THJE, M4 CAT W4 R (P<0.05) ,
HIBFESAMRTHMA (P<0.05) . P4 THiRT CAT
WA 2ZR G FEX (P>005) . BAAEdEINE 5
iy
=5 PHYH CAT QLR (4, Xt 9

Tab.5 Comparison of CAT scores between the

two groups (scores, X = s)

CAT ¥F43
21531 n — -
P THi)E
A 58 19.26 +5.84 12.67 £ 4.15°
HRAL 58 20.03 % 6.27 15.10 + 5.69°
1 — —0.684 ~2.628
Py — 0.495 0.010

E: S4BT, 'P<0.05,

3 e

WS, Wit 2030 4 COPD ¥ i 5L e
ZRIETTIRA M, COPD B4R s AE T AN 0] 38 A
ZMR, ETHIEENZE . PO R 2E ) T
SIS TE RAE IS FRREE 2 EY, WS
ZUREAL, BRI R %P 2 RER,
PR s £ 3 AR TG e, ey R Y, AR
Sk, WRRRRAE T A5 2 Al 25 T B i DY LA

TERHR R BE . B ARSI AR I3 2 21 T
JRZ R

AT TR W  Z5-5 HEE T IR 45 i
COPD ZMEME B FH AR, WUAT T R4l
RRCR . WEFRE R Eon, BRGU FEV,, FVC K

T H A, mMRC PEAMETH AL, $ERrF i
SR 5 RS T TR M BEAT 50235 COPD 2t fin 101 78
HIGTIRE . PyEEHERS REHS Bl i bR IR 38 P ¥ B8 1
PRWANHAD MY, W OB PHZE , (R AR,
[ 422 4 P T 34 003 </ AL ER B, R UE B R R
Pt U JE IR R4 s T ] 3 5 i F T R AL
BEUGEMPI A, (EUERENER ", A BT
IR S NGRS R A S, 2k
SRS, St s E ek A m . IRLERTHI
SRR A% 1 34 5 R LA A B8 T 2 v LA E R
S5 R, (TR AR R LI A5 B v AL,
DN/ e f I FE, BRI R A far, B I IR AR
R RS R, BEA 4l PaO,. SpO, /K
FT R AL, PaCO, KPR FH AL, FIAMEII
SR 5 R T TR v A 50k COPD 2t fin 2 10 78
HI B ECIR L . FE LR, AT RE R I PR BT 15
DLl BB AR B A 0L fs il X Sk AR 8
WIS SRS RSt # e, P AR
TAEARBRHEICSCR,, T PaO, . SpO, K-,
AR PaCO, /K-, 24 R LR SR ER B, et
i A S5 18

AT EAE s, BEA4 oOMWT & T8 L4,
Borg T R AME T8 HLAL, $ER P Il 2k 5 HE e
T 95 5 s 7] A RCHR R COPD 2 M fin 1 30 % 1Y is
shifit fy, SIS D MR A R — R, bk
FT R LR THUN S5 45 fes 08 v $52 T 08 AL 17 )
51t 77, FRARREIL TAERRERE, k00 ) i B
SIS IS L, A B4 s s i A SR
TR R, AR EHE ok RE . I8 T e
R I I T A1 S R 5 1 I, 3 B S AR s B
() B G M P, BRI, B <,
SR R M I TR BRSSO RELR i W L%
95, REHCGEMFIEMEYE, WU RERERE, $2THE
S ETE BEFEE A T, AR AR R, BA
Y AT T G s 1] L LA A a] A BE s (]2
T HAL, RIS HERE T 1S ] 4
COPD 2 e W i 5 M R R . ABFFE IR |
Y507 A8 BTG B IR, B <,
D IPI RER,  CE A AR/ I EO A, R e A
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E—ia R, AL, ARSI T & 5] 2R
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