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FAL AN ERTR eI T 5 A PR A2
TR PG PRI RAEOR B X B i s RIS 155 *
A ¥ R & SOt REH B8
GRS R DU R S BE T BE27Fh 4738 5 A5 830000)

BE B AR BALBA R R A5 88 LB PR R R IR AT K 208 7 v B AUAR 2 M AT 3 9 20 R Boxt B e B 35 AR Ae KR B
Fe%rh, ik AIAR S 2020 5 1 A 3] 2023 4 1 A Kb 69 98 Bl vFRpLAR A M K B AR AR R L, R R T AR

H oAt (n=38) MK A (n=30)5 WK B 44(n=30), *FRRLE AT ZIEHa#iiEiE, JLaa A s in b
SKI3 mL 388 Tt B R BRI R BALEN WL B e 3T R4 E ah bR I 6 mL 3R T F B RUBR IR LB, AT =40 B

F s RS A AT R E TR ARR R L AR, R AE B AU A WiG7T SR M FEY DA, AILE B 4
BT BAEYN R G TR A L(P<0.05); =48 % &% 7 7 3 bk = AL B 5 & (PaCO,) | ) Bk e B4 /& (PaO, ) K -F 3§ bb 7
R EF(P>005),% 552884 Pa0, I35 BAE B AR A AR TS Tl WR B 4S5 TR A 4A(P<0.05),
PaCO, ¥ Ak LA B 28/ A A 000 BAK T2 MR 28, WL B 284K T LR A 28 (P<0.05); =28 % %74 77 37 & 8 i3+ 3 (WBC) |
P A I E 5 (GRA) 45 % R (PCT) .C K% @ (CRP) 3T (ESR ) A& R-F 2 B B £ F(P>0.05), %7 6 =4 %4
WBC,GRA \PCT.CRP ESR & ik /K-F ¥ HAk, B B AA LI A % BAK T3 RBAL, WAR B 405 FTHE A 41(P<0.05); =41
BERRR LA FISIAA R ZF(P>0.05), i shefomputn & r it £ B 2 KA FAL RN 28t Lok 3 b R B AR R A T R
FEEAFAREHE 2RI 6 mL Al FaBik—F & BH TRk, GARE F AR K BT RRKF, B AR,

SEERIE): LB 5 2B L e R BRI TR F 2w R ALAR 52 P AT X
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Effect of Atomization Inhalation of Different Doses of Acetylcysteine
Hydrochloride Solution Combined with Amikacin in the Treatment of
Ventilator-associated Pneumonia and Its Influence on Blood Gas Index

and Inflammatory Factors*
SHENG Di, CHEN Miao, LIAO Guang-chong, YUAN Guo-xiang, WANG Tie-zhu

(Department of Intensive Care Medicine, The Fourth Afftiliated Hospital of Xinjiang Medical University, Urumqi, Xinjiang, 830000, China)

ABSTRACT Objective: To explore the effect of atomization inhalation of different doses of acetylcysteine hydrochloride solution
combined with amikacin in the treatment of ventilator-associated pneumonia and the influence on blood gas index and inflammatory fac-
tors of patients. Methods: 98 patients with ventilator-associated pneumonia admitted to our hospital from January 2020 to January 2023
were selected as study subjects. They were divided into control group (n=38), observation group A (n=30) and observation group B
(n=30) by random number table method. The control group was treated with intravenous infusion of amikacin injection. The observation
group A was treated with aerosol inhalation of 3 ml acetylcysteine hydrochloride solution on the basis of the control group. The observa-
tion group B was treated with aerosol inhalation of 6 ml acetylcysteine hydrochloride solution on the basis of the control group. The clini-
cal efficacy, blood gas index, inflammatory factor level and adverse reaction rate of the three groups were compared. Results: The total
effective rate of observation group B and observation group A was higher than that of observation group A (P<0.05); There was no differ-
ence in the levels of arterial blood partial pressure of oxygen (PaO,) and arterial blood partial pressure of oxygen (PaO,) among the three
groups Pretherapy (P>0.05). Post-treatment, the levels of PaO, in the three groups increased, and the levels of PaO, in group B and group
A were higher than those in the control group, while those in group B were higher than those in group A (P<0.05), PaCO, was lower in
both observation group B and observation group A than in control group, and observation group B was lower than observation group A
(P<0.05); There was no significant difference in the expression of white blood cell count (WBC), percentage of neutrophils (GRA), pro-
calcitonin (PCT), C-reactive protein (CRP) and erythrocyte sedimentation rate (ESR) among the three groups Pretherapy (>0.05). The
expression of WBC, GRA, PCT, CRP and ESR in the three groups decreased Post-treatment, And observation group B and observation
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group A were lower than the control group, and observation group B was higher than observation group A (P<0.05); There was no differ-

ence in the incidence of adverse reactions among the three groups (P>0.05). Conclusion: The efficacy of aerosol inhalation of acetylcys-

teine hydrochloride solution combined with amikacin in the treatment of patients with ventilator-associated pneumonia is significant, but

the dose of 6ml can further improve the respiratory function of the patients, reduce the expression level of inflammatory factors in the

patients, and the safety is high.
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I HLAH 24 il 4% (Ventilator associated pneumonia, VAP )
EEARAENUGE T 48h Z )5 sk A 5 48 h I BLAYAG 2, J& T
& BEARAT PR i % 1 — A BB W, R, MIMGE SR H
VAP BYRHFRLYN 5%~28% , S A UGE U ) A 52
IFI], FE T30 A 24%7, DIEIG IR BXFT VAP Z2 2R B A 2y
YIREIK LS 25697 (B R S PR X TC A R4 259 2
SUEERITRCR . W AIRITREUS I 25w 4R TUA, i
SRR YR BERE = B 20~200 fi5 A AP, AT RS FRIIW SR IR
KR EIRYT VAP LA M ) 5 = [ RS O, 32T+ VAP
IRITRCR . A BRI, X VAP BETEX BT YIRTT
BLflt BXGMERRR LM DL R I T 25 AL R AT A 0k
7 VN N 97 N 0. i 7 Sy S e L e O
VWS TR B i TERf VI 18, R X TR 1R e~ e 2

PR 175 T8 25 A AN 551 8 T AR — 2 Al BRI, Ry T 42
FHIRBE VAP BRI RCR , ABIF ST BUIR BE 2020 4F 1 A %
2023 4F 1 H YA 98 {5 I W HLAH 5 P il 46 £ & V8 R iF 52 %t
5 HEHE AR AAS RIS R R R 21 e 2R 7 T A o
KA IR YT VP WALAR S i 2 (10 38R Bkt B 35 1l A8 A A R
i T R, BRHGE I .

1 BREHE

1.1 —RE#

TEHFRBE 2020 4F 1 7 5] 2023 4 1 HGA Y 98 BRI AL
AROCHER A B FAE A FEXT G, 107 FH BEATLE 7 b 43 Ay v
MR (n=38) W5 A 4 (n=30)5MM% B 41(n=30), =4 HH—
R TEH B2 R (P>0.05) , N3 1 ik, AR ER:
I A 2t

&1 —RAR

Table 1 General Information

Course of disease

Groups n Age (year)

Diseased region
Time of cough (d)

Left side Offside
Control group 90 621+ 1.21 821+ 2.24 1221+ 241 42 48
Observe Group A 90 6.27+ 1.26 8.53% 2.36 11.87+ 3.16 45 45
Observation Group B 90 6.72+ 1.52 8.28+ 2.27 12.14+ 2.52 47 43
x/F - 0.519 0.464 0.295 0.591
P - 0.597 0.630 0.745 0.746

1.2 HEiRfE

ANABRUE AT G AL ST 2 2 Wibr i (HLBGE < 4 h
ZJa B X L2 BUBR R ey e, LT 2
AMEREA L, 0 BRPERFIGE 7> 3P s 0 AR s 0
PRI T 38°C )W 4RI > 18 %7 5 8 2 BRI s AT ST R0
IHEZF .

HEBRARE  XPABESE B 25 Wi 0 5 3 01 [ S P i =
RIS W HE2 7 5 L A0 R FH e B SR S e e 2R 285 )
LSRR s B R RGP E 5 G I WP I 208 45 I A
SEH s B IFATE IREA 23
1.3 ik

Xof L R BT AR B (AR 7 Al B IEEE — 2R AR 21
B BRA T E 25 HET . H31022090 )7.5 mg/kg i, 0.9% 100 mL &
AEERIE PRI, B H 1R, IESRIRYT 2 A

WEE A . FEXT B2 EEfl_ A7 07 R R £ Bt P iR i
W (A 774l : ZAMBON S.P.A.; FEJJHIE- % : H20110405 ) 5516 %
AIBYT, ¥ 3 mL ERhER L BEE LA BRI R S5 T A A S 1
At BR 2K ESHRYT 2 i WEE B 4H¥ 3 mL $hAR £ 1t
PRI 6 mL, BER 1 IR, LRI A
1.4 IZRAEHR
141 MEHEER (1) MR WEIFid 5% =4 B FIBIT T
5GI7 IR B0 shbk i — AL Bk 43 % ( Arterial carbon dioxide partial
pressure, PaCO,) . 8 ik Ifil %53 J& ( Arterial partial pressure of oxy-
gen, Pa0,) FiEKF-,

(2) BAEE F : 43 M AETRTT R S5 TR YT Ja s JE i Ik i Ao
T 1 40 155 White blood cell count, WBC) . ki 4 il 15 43 1
(Percentage of neutrophils, GRA )  [%4% % i (Procalcitonin, PCT) |
C S % & [ ( C-reactive protein, CRP) . Ifil J/T.( ESR ) Fik /K,
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(3)MEEI L PR YT 1] IS B R AE B
142 FTRFIERRE  JTRHEARME: 16 ASRER I Wiz, i
T X 5 WL H il 5 RE B S SN Bk I PACHE R AR 8 g
e, B X R W 3 iliT 5 AE B RZ i > 50 Yo A . ATk
FI|_FaRARAE SRR N B h TEAK . B SR = BACR + A RURY,
L5 git=FHiE

MG T30 SPSS 23.0 XA Bl #7700, 1148k
PORHLBIEL / B Ay e (0/% ) 3R, HEAT «2 K56 AR A IR S 1Y)

THEFORHHEEE i 22t $)F0R R tER5; LA P<0.05 2y
ERAGIHFE L.

2 R
2.1 IBRIT AT
WLgE B ALFIULEE A 41307 A ORI BT IRAL,  HgE

B 4IAYT BA SR B T A 4H(P<0.05), 405% 2 iR,

R 2 IR (n, %)

Table 2 Comparison of clinical efficacy (n,%)

Groups n Significant effect Effective Invalid Total efficiency
Control group 38 9(23.68%) 13(34.21%) 17(44.74%) 21(55.26%)
Observe Group A 30 11(36.67%) 13(43.33%) 6(20.00% ) 24(80.00% )*
Observation Group B 30 13(43.33%) 16(53.33%) 1(3.33%) 29(96.67% )**
IS - - 18.170
p . - 0.001
Note: compared with the Control group, *P<0.05; compared with the Observe Group A, *P<0.05, the same below.
2.2 MiEHERRRTEE B 5 T A, ISR B ZH i TULEE A 2H(P<<0.05),PaCO,
S BFIRITHT PaO,,PaCO, KFXF LW 225 (P> FERE W% B 4TRSS A 4] AR TR IR, W% B 48T

0.05),if¥7 )i =41 PaO, ¥y71 i, HLEE B IRINLEE A 41

WEL A 4H(P<<0.05), 1% 3 iR,

R 3 BRIt )

Table 3 Comparison of serum indicators (xt s)

PaO, PaCoO,
Groups n

Pretherapy Post-treatment Pretherapy Post-treatment
Control group 38 51.35+ 5.61 62.25+ 7.52* 55.16% 3.35 52.46% 3.83*
Observe Group A 30 51.58+ 5.25 75.52+ 7.25% 55.19+ 3.26 4825+ 2.72%
Observation Group B 30 50.62% 7.93 81.52+ 6.37*% 55.73% 3.12 45.83% 3.11%"

F - 0.109 4,680 1.269 23.085

P - 0.896 0.001 0.285 0.001

Note: compared with Between the same group and before the treatment, *P<0.05, the same below.

2.3 RREREFRFXTLE

=H HBEVRIT AT WBC GRA PCT ,CRP ESR ik /K -4}
TG B B 2 5 (P>0.05) , J3 97 5 — 4 & % WBC.GRA PCT,
CRP ESR Fk /K- HIFEAIG, HWZE B 2 MINEE A ZH R AR T
XPHRZH, WSS B 4 TWES A 41(P<<0.05),413% 4 R .
24 NRRR3TEE

SHAEANR RN AR EER (P>0.05),10
5 imm.

3 318

VAP {1 PR - UL A il S R R s 1) — R, R T
WEPR B R A Z 1, Y ETIG R FXET VAP (935
7 2 AU 3, B 9 2 3 B ROR L BT
FLLEEZE A0 Jorh ok 2R T a S b 2 % T

RGCHANKT R AIEFTE R S AT AN Sh AT B
JE RIS TEAT T I 55 2 80 VAP B0 40 1 BAT Bk it 7 M
ThIR Tt DEE R R 15 A DU H Kb 20 A R 1, Thi 45
I H O R R I 255 D RE S B AL 1 B SR R P S, ERS
DBFEIT - K AR A O R B, B AIRAILAA S E /K. A
FEA R, ER R £ DB 28 R VR VT T 3R 7 RO P i 5 475 A
WERAILA A 4 BAT RAFS PRk NI, AR WFTE BT RS 3B VAP
RGN B R R £ 1 ~F Jhe 2 B 3 K5 Bl R oK A2
I7, A BERERE I RIS B

AWFFEEREN], WEE B 4IFIILEE A LLIRYT BA RCR
TXTIRLE, WSS B AIRYT SRR I TS A 41 (P<
0.05) 7R LI A SRR £ Tt Db 2 IR VA WDk 45 BT oK A2 e
BEHETH VAP 1IsRIGIFACR , 5 Qin JP 509 SREEAEIRFFEAN
o Qin JP SEMFTEFRM, IR R A AT 22 Bk R i pi R
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F 4 RFEETFREIFLLGE 5)

Table 4 Comparison of inflammatory factor levels(xt s)

n WBC(x 10°L) GRA(%) PCT(ng/mL) CRP(mg/L) ESR(mm/h)
Groups Post-treat- Post-treat- Post-treat- Post-treat- Post-treat-
Pretherapy Pretherapy Pretherapy Pretherapy Pretherapy
ment ment ment ment ment
Control 90 2523+ 16.62+ 82.83% 66.26+ 1.43% 0.62+ 31.36% 13.26% 5547+ 32.73%
group 3.35 3.24° 7.37 9.42* 0.36 0.16* 7.47 337 3.73 337
Observe 90 2511+ 12.25% 82.31% 53.51% 1.36% 0.46% 31.25% 10.62+ 55.10% 25.26%
Group A 4.52 3.32% 8.36 8.37% 0.22 0.11% 6.83 3.73% 3.26 4.73%
Observation %0 25.68+ 9.34% 81.08% 42.44+ 1.45+ 0.25+ 31.46% 7.65% 54.83% 19.01+
Group B 3.26 2,67 3.56 6.23*" 0.25 0.04*"= 5.53 1.24%#= 5.68 3.19%
F 0.381 126.544 0.256 194.136 0.015 236.565 0.060 79.337 0.174 290.156
P 0.705 0.001 0.799 0.001 0.988 0.001 0.952 0.001 0.862 0.002
F 5 ARREXTLE(n,%)
Table 5 Comparison of adverse reactions (n,%)
Groups n Stomatitis Nausea/vomiting Erythra Total efficiency
Control group 38 0 2 0 2(5.26%)
Observe Group A 30 1 1 0 2(6.67%)
Observation Group B 30 2 1 1 4(13.33%)
2 - - 18.170
P - - 0.001

O Z AR R0 VAP PR . X EER R, BK
R AT ORI IIZ)0 2 h, TOIRET AT KA 30 h, e i
KR S5EALE 21 AR MR ES, FE, PRR-R AR
SETUHDH 30S WAEEES A, FHWTAH 1R 28 1 BT i A 2P0 v 1R
F, AT — 2 WG R A P 5 R G VAP BB I I PRAE IR, 5
SEEENIIR R M A SRR 2 E B S R VA T A S BB
AT O R IATURE G 98 R0 8 AR I DRI, TP Al . X F R
B, i S5 AR AR AR IR 2061 i S PR AN e AT
AT RAENRAL , HE— 2R RTE LT B 12 ), MR, s
VR, AR ESE S I HE S D S TE BRARE, — Ok ik )
FERIRITRCR I H 22, F54h  EhiR L Bk it b &
HISHEE AT AR T 2 OBl A 1 22 IR BT 2, BRI T B, 1K
TIRITAURPY AR 45 S R B, SR F 55 16 R A R R 2 B
R R S WA DK R R RE U i — D s VAP BF 1Y ftiDi6e
IR, $i R R SN P, S TR TR R SR S AR IR R =
Y PaO, ¥y ThiEr, H WL B 4LMEE A 4100 Wi T % iR
20, %% B s TSRS A 41 (P<<0.05),PaCO, ¥IFEL H X E B
ZHAIIEE A 1R RARTXTIREE , UigE B 4UIRTFHIEE A 21(P<<0.05),
FEORTERDR R BIG YT HEA R 38 mss AL A EE R 2 Bt bt 2
B 6 mL BEMS U R DI AE o X R O R Sl
ISRV TR B TR N, S5 AR A Z G, (e R i 8 i A
HITE A, 0 RE RS B s v AR I R G 4, SRR R BT
BT B EAMER Pk B A GEE AR BT R
=21 H# WBC .GRA PCT CRP ESR 35K F-FEA%, H W
22 B AU AIINEE A ZHBH B ARTF X0 IRAL, W4 B 21 s s A 4
(P<<0.05), HANMLEAAR Y h—FhlE R EZ 0400, B FyE

UIfg , EHUARBIH R G0 EE A R 7. — Bk, WBC T
i, 24N RN T REAE AR B , UM TRy 3 o ki
MAE R EHATA IR AR A5 — TE R ZR , ok 20 b B 25 [
A AR RE T , AT LI WO g K O O AR RSB T B 2L 4 M, O 7
T 5 R A A IR R TR 8 25 20 53 A RIS R P, 3 ot
SPHTAME I GRA , SERESE X A A AE S SR AL , thne 2ok
YDA PR (I 55, GRA 25 B S A3 v o (ELR: , FE e 7 JR%
el i, GRA BB T [ . Kharel S ZEPRF57 3287, i@ 3T 4
BT GRA, i REXTps A (OIS JELAE 1 RS T, [+ B S U £ 2 T
JETH L BFSE R IR, PCT A Ry 480 R — A b A= i
PR I R BT 25 5 , Wi ELASAA B I HET . CRP 22245 1) 2
P BURG BHLIAR SZ RN YL 2 J5 , 76 2K 2 v e A 1) — b bk
B, ARSI TR A W20 M A A A Y O AMA T R A i B
PSRRI B B S T 4545 P AN 2, X e il i
ARIPER o T2 AU R S AN S O b, R
TREAHBLERRE L TS, AR E T ASRETS ) S — B DD A e
I PR I H e WL SR R TR (A5G XU S e e S 44 T
PIFbaE . WigE B 41351897 )5 WBC.GRA PCT CRP .ESR %
SEACOEHAE, IER T RE 6 mL LR 2, lh 2 e R 1A
B Pk L AERSUE— B0 VAP BIAIF R =4RER
BRI & AR R FE A 2% % (P>0.05) . DIfEIRIR EXF T2
A SR BRI IIE YT 2 R 3 mL &, MiAHFo
BB 6 mL RSO, R A R4t A T AR A
At /DR R — R, BIE T B S e A i i
TTREER AT

L5 LTI, KRR HLAE DGR il 48 8 R 25 LR AR R &
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M1 e RV R 5 PR R A TRCR 3%, [H2RHX 6 mL 5
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