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CEEMEBRENRNE S LR NIPSV 2@ AT
B K E KR8 AECOPD & FEMERR 52 58 41 &l

aRAEfE  ZEIRH, JRIEER, T, REDE
(R MM TAREREREEFH, 8 MR 231400)

(HZE] HIY 5 CBEEDERR 25 AR AL & TS B IR B ) S 438 S (NIPSV ) A58 2l i ] 37 S 8 R AE
RN IR YT 0% P B ZE 0% S M I (AECOPD) & 3 S i bl . s 02020 4F 2 A £ 2022 4F 12 AF
TR T AN REEBEHZ ) AECOPD A - MP I 3 i 2 it 80 4, ARAEIRTT /AR N L E A (n =42) K
X HRAH (n = 38), SEEGZH SR I AINE UL AL NIPSV B A 2 W1 R &R 55 Ak A, X BEZH SR TC A1 I 2 411
NIPSV 20, XLk 2 VAT anfa iiThag: wdsss 1 A IFRAR(FEVLD)., HJiifER (FVC). FEVI/FVC; Il
SAEFR . BhKINE SR (Pa0,) BBk AL Bk (PaCO,) . Il M AIE (Sa0,); MLIEFEAR: A E-6 (IL-6).
TEMFEE I A(SAA). C RWEM(CRP). THEAEIFE(CD3 . CD4*, CD8*) /K-, HLEIAYT B EAS B M
R, G VAIFIESLEA FEVL, FVC, FEVI/FVC K- W5 Txf B4 B IaIr i (P < 0.05); JAYF)E 52
K4 Pa0,. PaCO,. SaO, 7K Tt B KIBIT T (P < 0.05); A7 )G K4 11-6. SAA. CRP KA T X} HE 4
FORITHT(P<0.05); JAY7G 240 CD3*, CD4VKF-¥Fm, T & TX R4, CD8 /K FREML, SZardifik T%f
MEZH(P<0.05); SCHHA BN & ARE BT RHA(P<0.05), §58  AECOPD & F M 3535 & & JC e
WAL NIPSV BRI G £ D 22 R T A\ 2o 815 SR e S I NVRYT Ja , BEA SR R g, SR Tl e & %
JEE ) BE Y R B 0 JR 3 Y M S FE A o

(SRR 18k PHZEVE Mg vk, PO, TCRINFRHLE ) SRR S LB DR
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The Mechanism of Acetylcysteine Aerosol Inhalation Combined
with Non-invasive Ventilator NIPSV Mode in the Treatment of
AECOPD with Respiratory Failure by Regulating
Immune Inflammatory Response

ZHANG Weihua, QIN Shanshan, WEN Sicong, WU Pingyu, SONG Zhaoguang
(Dept. of Critical Care Medicine, Tongcheng People’s Hospital of Anhui Province,
Tongcheng Anhui 231400, China)

[Abstract] Objective To explore the mechanism of acetylcysteine aerosol inhalation combined with non—
invasive ventilator pressure supported ventilation (NIPSV) in the treatment of acute stage of chronic obstructive
pulmonary disease (AECOPD) complicated with respiratory failure by regulating the immune inflammatory response.
Methods A total of 80 patients with AKCOPD combined with respiratory failure who were treated in Tongcheng
People's Hospital of Anhui Province from February 2020 to December 2022 were selected and divided into
experimental group (7 = 42) and control group (n = 38) according to different treatment plans. The experimental
group was treated with NIPSV mode combined with acetyl cysteine atomization inhalation. The control group was

treated with non—invasive ventilator NIPSV mode. The pulmonary function of the two groups before and after
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treatment was compared, including forced expiratory volume ( FEV1), forced vital capacity ( FVC) and
FEV1/FVC. Blood gas index: arterial partial pressure of oxygen (Pa0,), arterial carbon dioxide (PaCO,), and
blood oxygen saturation (Sa0,); Serum indicators: Interleukin—6 (IL-6), amyloid A (SAA), C-reactive protein
(CRP), T lymphocyte subsets (CD3*, CD4*, CD8") levels, and the incidence of adverse reactions during
After treatment, the levels of FEV1, FVC and FEV1/FVC in experimental
group were significantly higher than those in control group and before treatment (P < 0.05). After treatment, Pa0O,,

treatment were compared. Results

PaCO, and Sa0, levels in the experimental group were higher than those in the control group and before treatment
(P<0.05). The levels of IL-6, SAA and CRP in the experimental group after treatment were lower than those in the
control group and before treatment (P < 0.05). After treatment, the levels of CD3* and CD4* were increased in both
groups, the experimental group was higher than the control group, the CD8* level was lower in the experimental
group than the control group (P < 0.05). The incidence of adverse reactions in experimental group was significantly
lower than that in control group (P < 0.05). Conclusion AECOPD combined with non—invasive ventilator NIPSV

and acetylcysteine inhalation can effectively reduce the inflammatory response, improve lung function and immune

function, and improve blood gas indexes in patients with respiratory failure.

[ Key words] Acute phase of chronic obstructive pulmonary disease; Respiratory failure; Non invasive

ventilator pressure support ventilation; Acetylcysteine

12 P4 BH ZE 1 ifi ¢ % ( chronic obstructive pulm—
onary disease, COPD)J& TP IE M2 ME 2 FEPEBN
ZRATHRE, BT AT RZ R EE
R IR, T e R AR AR &
P o 0 12 1 B % M il 95 9% (acute exacerbation of
chronic obstructive pulmonary disease, AECOPD) &
I W 3 iy I )l SR P O T, X IR R G
WK, W AR B LR IR P, Tl
I 1 HL 1E 7K 38 IR 7 (noninvasive pressure support
ventilation, NIPSV) AJ{R B4 B E Uiih . A WA HE 1 1Y
[ B 9 i A A vy, AR AU T ) SR T B i B
(101 A o WA [ L D | R N I L 2
W g . LMD ERR 7T ARG BERRWORE B, A
EdEHE RRCR, & B PUAEN . HA DR
BRW, CE B R R G B E A
HEHEIEGAITME. BT, AR BERTERA
TCBINFIEHL NIPSV I 5 25 AL A L BEF E
FRIAYT AECOPD 5 I M W 50 8 (14 1l PR i PRI 728
SR B WU R AL, BARIE AR

1 #AREFIE

1.1 —fE&ER

PEHR 2020 4F 2 A & 2022 4F 12 A Pl A
[ B sk i2 1 AECOPD 4 Jf: WP 1% 5% ol i 3 4t
80 7], MKIEIRIT I BAIE 4y F LI (n = 42)
XTHEZH (n =38), WARME: (1) FFHAECOPD 4
KAZWIARIES!, I KRR BN 12 VLI . I TR X

S5 ()M a5, T el e RGRAEE ;
) RGERLTEHE . ARWFFE AT LR i AR
B= I 1 B 2 W A% 4L 1 (TC-KY20230928), H 4 Al
T HEBRBRIE : (1) ABEREA B . i
PEAEPIRE 5 (2) B I NESR T REAS A 2 A K
P s G)BRTEAMFIR RS T RS | IG5
(4) Xt LWt B 2R 25 ) LAy s 8 5 (5) e
R AR v
12 HRAE

Xof HRZH AR B AR I 155 45 1 S T (BT g
BI7 . GUERAIRTT . MR BOMER) Rl 45
T MR, BRIPR . R I SR
Yy o S5 5 20 AE X B AL T i O B R R BL
NIPSV #ExX, FRUEHL (ALt Fsiol B P RHE Ry
BT, HFE E-20A-0), SH0ER NIPSV,
FiO, & : 0~ 1hFiO,: 100%, 1~3hFi0,: 75%,
3~24hFiOy: 35%. WPIRMRN 15 W/min; IFS
RIEE: 5em Hy0o BRE SMEF MRS (A4
J"K: BAA ZAMBON S.PA., S HZY
HEF HJ20150548)70 me/kg AL AIGTT, 1 R/d,
2AERYT 2 A
1.3 WEIEHR

(1) 2 iRy 7S i e K P Lu#e, SR
il S REA (DY PET T 520 w)) I e I T BE, R A6 50
1 #5325 B (forced expiratory volume in the
first second, FEV1). 3 J1Jifi i &= ( forced vital
capacity, FVC), FEVI/FVC; (2) %} b2 4R 97 A
JE AT bR, 1e sk 2 4R IRIT RS 2 ki
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A1 (Pa0,) . sl ik i — 4 ALk (PaCO,) . Il 44
TR (Sa0,); (3)2413RY7 AT A B 8Fs, SR
J7 TS R & Pk 25 1€ 1. 5 mL, 3000 r/min &
L2 10 min J5 BB, R MR fe g8 W Bf i ( 56 ]
B K152 5 One Lambda, Inc) A% -6 (I1.-6) .
TEMEER 1 ACSAA), R F 9% Lh vk (7 30 i
AR BRA FDME C RN (CRP) K-
(4)X%FHe2 RSP RTIG T WREL A0y i, dE =X an
JHLASCARS: 0] 6 2 T bk O 4 S B (L vl B A W B
R BEAR A B2 H]) CD3*, CD4*, CD8*; (5) % k2
HARR RN AR, idx2dEE. o, A
W0 I K g o) M A5 e AR R
14 Sit=FaeE

TEFH SPSS22.0 G 1127 B Ak X A4l i 17 ab 3L
THEPORML TS 2 AR DI REFE b . ILTEHE AR . 1L
S MTAE AR . T UK EL 4 B R A LA BB+ b o 22
(x+£s) RN, AN LBCR M AR cf s, [F
ZH N HEBCR BB REAR B0 TR BN B
NEHERLL (%) Fw, HRIHEAT x2RE8,
P<0.05 AZESAFIFE L,

2 &R
21 BEEZHER

STEGHARERS 58 ~ 78 %, F14(67.39 £3.59) % ;
B 226, 200 K3 ~15a, FI(1029+
2.58)a; WEWG AR . 1 AY 184, 117 24 ),

X B AF iy 58 ~78 &, F-1J(68.67+4.27) % ;
B214], 176]; 3 ~15a, (1049 +
3.29)a; WEWGERFERE . 1A 1045, T 19 f),
2 ZHHEAR TR L 22 5 e g2 & L (P> 0.05),
W31,
2.2 XFEESBITRIG 2 AR BEIERR

JRIT G SLE 40 FEVL . FVC. FEVI/FVC K
B i X A SBY7 AT (P < 0.05), R 2.
2.3 3tk 2 ABFTRIE MRS HTIER

BIT R IR 4L Pa0,. PaCO,. Sa0, & T X
HIIRITRI(P<0.05), W33,
24 2 BT MLEIBAR

IGITHT IL-6. SAA. CRP ML R4 (P>
0.05); JRIFIG LK 4H TL-6. SAA. CRP /KR T
X IR K367 R (P < 0.05), WL 4,
2.5 Xtk 2 AigrEIE T K E 40T B

2 4L FIRYTHT CD3*, CD4*, CD8KF-AH b
TR 2Z5(P>0.05); GI7 )5 241 CD3*, CD4*
KB TR, LKA T XTI, CD8 K F-FEAIK,
SR T XTHRA1(P<0.05), WL 5.
26 XfLb2 ARRRME4ER

S 2 AN R RO A A EE I I I TR R (P <
0.05), W36,

i#

3 it

COPD J2& W W B UL A 22 K s, 2 B HRAIE

F12ABEELTM(x+s)

Tab.1 Baseline data of patients between the two groups( X+ s)

IR e iy T i
4151 n IR () it (a) ; — 0
SR 42 67.39+3.59 10.29+2.58 18 24
pagiiseic) 38 68.67+4.27 10.49+3.29 19 19
1y 1.456 0.304 0.409
P 0.150 0.762 0.522
%2 MLLEITRIG 2 AMIIBEIEIR (X s)

Tab.2 Comparison of pulmonary function indexes of the two groups before and after treatment( X+ s)
- FEVI(L) FVC(L) FEVI/FVC(%)
Ha n . ; s ; . e

Y Eg:! Vg P Eg:D! IEVIgE] Y Eg:l (Vo]

SR v 42 0.70+£0.19 1.59+0.324 1.394+0.22 2.2340.41% 50.3543.69 71.30+5.39*
pagiicE::) 38 0.7240.15 1.20+0.35% 1.38+0.25 1.86+0.43% 51.27+4.56 64.51+6.38%
t 0.518 5.206 0.190 3.938 0.996 5.157
P 0.605 <0.001" 0.849 <0.001" 0.322 <0.001*

P <0.05; SRR AL, “P < 0.05.
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xR 3 2AHEBTEIRMSIEIR(X£s)
Tab.3 Blood gas indicators before and after treatment between the two groups(X = s)
- Pa0,(%) PaCO,(mmHg) Sa0,(mmHg)
= n N .. N N .. N N . N
MEERgill BITE MEDRRl RITE TRIT R RITE
SERA 42 66.67+3.49 86.29+6.05% 36.53+4.39 45.04+3.494 85.61+6.59 95.21+6.56"
papilsaih 38 66.97+4.28 71.01+7.08* 36.69+4.18 39.67+4.58% 85.68+5.72 90.28+5.374
t 0.344 10.405 0.166 5.931 0.050 3.654
P 0.731 <0.001" 0.868 <0.001" 0.959 <0.001"

P <0.05; SIRYTHTHLEL, “P < 0.05.

R4 2HBTARIFER(X£s)
Tab.4 Serum indicators before and after treatment between the two groups (X =+s)

13 i IL-6(pg/mL) SAA(pg/mL) CRP(mg/L)

TRITHT BITE TRYTHT RITE JRITHT BITIE
SEEGH 42 31.59+4.23 8.19+1.56% 156.37+15.49 32.49+4.69* 13.59+2.49 7.69+1.59%
X HE AR 38 30.86+5.63 15.49+2.46% 154.34+12.09 43.43£5.61% 14.59+3.27 9.86+1.63%
t 0.659 16.005 0.648 9.493 1.547 6.023
P 0.511 <0.001" 0.518 <0.001" 0.125 <0.001"

"P < 0.05; 5iRYHT AL, P < 0.05,

K5 b2 HBFFRIE T HEHABMITE (X+s)

Tab.5 Comparison of T-lymphocyte subpopulations before and after treatment between the two groups

13 . CD3"(%) CD4"(%) CD8" (%)

TRITHI Mevag ] IBITH bepag=t IBITHT bepag=t
SEREH 42 52.43+4.89 63.49+4.19% 36.57+2.49 49.46+3.49 36.57+3.41 28.49+2 .46
pagiisEic) 38 53.46+4.27 55.49+4.97% 37.43+3.27 37.49+4.58% 36.49+4.57 32.46+3.38%
t 0.997 7.807 1.330 13.221 0.088 6.046
P 0.321 <0.001" 0.187 <0.001" 0.929 <0.001"

P <0.05; 5IRYTAT LA, 24P < 0.05,

F6 ML 2BAFRRRMEEE n(%)] WG ey, fo KB, HitZ R KR ES R

Tab. 6 Comparison of the incidence of adverse reactions Y5 AECOPD & FF-WFE 32 3 IR YT s, BI7 AL

between the two groups [n(%)] ZBANE, aRBETREZAME, HIRITHEHh
B o B BL HEUIE MRS SRE JRBR© AR, TOA IR BILIZ T R I2 YT Y
KA 42 000.00) 1(2.38) 1(2.38)  1(2.38) 3(7.14) 11, SHQIFRHAALL, BAIM/N . BRYRAL
XL 38 3(7.89) 2(526) 2(5.26) 3(7.89) 10(26.31) P N (HARSE AR SCHF S B, COPD 1Y A&
7 5.388 AT VT PRI ME SR, R IR WAL 1) [] i
P 0.020" EHREEZWIRIT, SN IR B A R0 i 8

P <0.05,

HIFRRE ST, BCA PR ML S, BEA R il
A T AR TAR B

NEZIR, H LA RIS RO 8 SR A R
A, MR, ANTERLERRK, &
 COPD & 9% M = 190, COPD & ALl &2 4%,
e PR3 38 DA R W | B OR SRS A

7, COPD Fa e 1 A0 35 38 SR AR 0% 7 X
W Dh e B AR 25 MG YT, — BB AECOPD,
BEEN AR T B co, 8, nTAIf

30 BEMIEESTMEAER

FEV1. FVC. FEVI/FVC ¥ 52 i & % 1 0 il
WAHEER, IRIRPRIEAR, UL R AR T
REH SRE SRR A, R XELLRBUCA R, &
KA AR, K Pa0,. PaCO,. Sa0,
AR TR 1280 AP S5 R Won, 16775 S5
FEV1. FVC. PEF 7K~V i 5 T X B4 SR dT
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G5 TR AR 55 AL AT & TCQIRE AL NIPSV A5 it 1835 i e e SN 16T
AECOPD 5 W g 385 Y L] 117

i (P<0.05), {6754 PaO,. PaCO,. Sa0,
T T IR BRI AT (P < 0.05), X —45 R 2
1 >f e S R 55 AL W A LA T A I AIL NIPSV AR X
1BYT AECOPD S IFIFI g 5, < Hehris 2
T I VN P B B N T S R R S 7=
AIEER ARG, HAE D | AR RN,
o W SEP T OB R 1 2 A RO RO, FRD
A IR AL NIPSV A IR 238 S e iy,
PRI, L[] T 7K 2 1 IR IR B 1Y, L NIPSV
BARTERH A EMPRIRE MR T, A E
P 40 58 it T i B I 485 A s
3.2 EBEMmMFERIRKTFE

AECOPD 1) & i ML 5 AL ST E A0 Fn 5 5 A
THRIEA X, 1L-6 Fl CRP A i@ i 5 SRR A 12 iF
rRP R 2 ) AR GE R ST RS, PR ARG
S RPER N, RAESIE LR REEY, SAA
A S RAE R R, IR R PE R T, AR
WH9E HAYT G 528 4 1L-6. SAA. CRP K FEET
Xt HRLH BIAITRT (P < 0.05), %X —45 48R, 2
E R W AR S TCRF AL NIPSV #EY7 )5
AERER A 1L-6, SAA, CRPK¥., XEHETL
i > ik 2 R EL A P AR A RN S Bt S R R A
AL ARG, RENS I K IR B4 TH R B 25 ik
B, dEm R FERE AR AR, BRIR R PR K
T FRIk
33 EBET HEHEITE

TR 0 D) g M AU R B ) R, A5
MU 15555, CD3*. CD4*. CD8YJ& T kL4
MOEAE, WIRIPAG e 5 AR AR, 2= a2
W5 R, AR s BRI R S e A B A T
M BB B TIfE . AR HIGIT G 2 41 CD3*,
CDA7KE T8, S 2 T REZ, CD8 /K
FEAR, SCERALETXIRAL(P<0.05), X —45 3
B, BB R WA LA TR AL NIPSV A
K¥RIT e, BeRE TR E S ThRE . I R
JE ER D Sy 2 Tk 2 Il 20 1 i st B 484 7 SV A
[] Fsf 12 14 8 W AR TS 3R, — 20 B s 1 A2 4k 2
(] Fsf G A W W2 AL NTPSV 482 X i A 5 A3t A0 AT 3 m T
I E A0 B 5 R B, IR A R e R R . B
AR LI, AN BN & AR B AT
YR (P<0.05), £ LBEMARW AR ST
BIRFIZHL NIPSV J6 7 B AT A RUBEAR R H AN B
RV B

2 TR, AECOPD 4 I W0 55 o (2 324 1
ST I 2 R W A BE & TC A N W HL NIPSV AR

A VY G S AE SO AT R I AR B, i v Al
IRE S BEUfe, FAT B A I R R {E
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