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[Abstract] Objective To explore the protective mechanism of inhaling ambroxol hydrochloride solution combined
with airway clearance technology on airway remodeling and lung injury in severe artificial airway patients. Methods The
subjects of this study were 85 severe nerve patients with tracheal catheters from Zhujiang Hospital of Southern Medical

University and People’s Hospital of South China Sea Economic Development Zone, all of whom had artificial airways es-
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tablished. The study period was from June 2021 to June 2023. According to the random drawing method, they were di-
vided into control group and study group. 43 cases were included in the control group and 42 cases were included in the
study group. Patients in both groups were treated with airway clearance technology. The control group was treated with
intravenous ambroxol hydrochloride injection, while the study group was treated with inhaled ambroxol atomization inha-
lation. Both groups were treated for 7 days, and the therapeutic effect was statistically measured after 7 days. The time
of mechanical ventilation, length of ICU stay, readmission or emergency department were compared between the two
groups. The changes of cough intensity, secretion volume and viscosity before and after treatment were evaluated and
compared between the two groups. The contents of C-reactive protein (CRP), serum amyloid A (SAA) and procalcitonin
(PCT) before and after treatment were compared between the two groups. The contents of matrix metalloproteinase 9
(MMP-9) and tissue inhibitor of metalloproteinase 1 (TIMP-1) in sputum of the two groups before and after treatment
were compared. Arterial blood gas analysis was compared between the two groups. Results The mechanical ventilation
time, ICU stay time, readmission or emergency department times in the study group were significantly lower than those
in the control group, with statistical significance (P<C0. 05). The scores of cough intensity in the study group at 2d, 3d,
4d, 5d and 6d after treatment were significantly lower than those in the control group, with statistical significance (P<C
0. 05), but there was no significant difference between the two groups at 7d after treatment (P>>0. 05). The score of se-
cretions on day 1, day 2 and day 5 after treatment in the study group was significantly lower than that of the control
group, with statistical significance (P<C0.05), but there was no significant difference between the two groups on day 7
after treatment (P>0.05). The scores of sputum viscosity in the study group at the 1st, 2d, 3d, 4d, 5d, 6d and 7d after
treatment were significantly lower than those in the control group, with statistical significance (P<C0.05). After treat-
ment, CRP, SAA and PCT in the study group were significantly lower than those in the control group, and the difference
was statistically significant (P<C0. 05). After treatment, the contents of MMP-9 and TIMP-1 in study group were signifi-
cantly lower than those in control group, and the difference was statistically significant (P<C0.05). After treatment,
PaCO,, HCO; and FiO; in the study group were significantly lower than those in the control group, with statistical sig-
nificance (P<C0. 05), while PaO,, SaO, and OI in the study group were significantly higher than those in the control
group, with statistical significance (P<C0.05). Conclusion Ambroxol hydrochloride solution for inhalation has a good
effect on patients with severe artificial airway after airway clearance technology, which can help shorten the time of me-
chanical ventilation and ICU stay, improve prognosis, relieve symptoms such as cough and expectoration, and help delay
airway remodeling. reduce lung injury and improve lung function.

[Key words] Ambroxol hydrochloride solution; Airway clearance technique; Severe artificial airway; Airway re-

modeling; Lung injury

Jigi S5 28 L A O A S R S O B S A AR
I H P A — TR A R TR A P S RE R L 2
TSR Rl A b 25t B T T e DA B R AR R A
O+ R DR b o83 5 A S N AT 4 R R R
A L LB L 2B A o N TR Y
AR UIT L g 0 R AR A L H G IR MR AP N T E
ST AR 2 S BV WGE /Y A 2R 2 RE B B A D) BE
S A SR AC AN R AN S I B FE 43 A5 AR 0
] BT TR Ty 0 R /N YRR SE AT AR S R
{1 A PR g ) S BORCTE R R A A
L g kA elHE % U A R EDAE SRR 9 RTE
HIPROCTE B, I BRI B A 25 Ak
2y 75 15 B HE L ACE 2 W 08 R 5 A
FKIFRAE . B TEEENTERMA T 2 1R
B 7 4P RN 0 R 2 RE . £ 6 i Bl a5 . 2 IRORG R
JEE ST S BCHEDE R ME i B 98 E S R A 4 T E A
BB T R0 T AR IR I e — R 2 L

FORS W WA B 390, T 1 4F B A2 S AR A EHERR
SRR H AR B 25 . BRI R B TR
iR 2 TR R 25 07 I F I D AR BF SR R T T A
ER R S0 TR 2R WO S R R S EE N TAE R
HRCTE T R AR A AR LD B S I

1 #ER5HE

L1 — R AR R KT 2021 456 H—
2023 4 6 H F 7 2 BE K 2% BR VL B B RN R I 22 5 T K
XA REEBE 85 il <45 T 45 ph & HAE IR # L i A1 iR
HHEST N TAGE . AR S BE AL 2y 200 o i R 4l
43 B A I A 42 ). g A bR AE - O PRI A1 45 3506 1
AN B IR T M d S N TRGHE B M 2 EORE R
H . QBEA A B ] <6 min; B FAER AN T 18
% . OEMmMIERa e R E ., ©BERE A
WAFFE A BB MG R Z A5, HEBR AR . O %% 1
VLI A A% A AT | S 5 = K A A5 A B R 0 I A
i T BE R A 0 R . O B A SR O R TR >



e 56 HEEF 2025 F 1 A % 37 %% 138 Med ] West China,January 2025, Vol. 37,No. 1

6 min, @ TE AR 1A IT i B AR AT AR ARG
FY s 58 45 R B . @ 1 IR B R AN IS S
S N TERE AIFMEERENEE . Of
HERNERMSBHEI M L., AREXEHEZERST
A 3 I AR RS AR B (NY021-0120)

L2 J5E WHBEIITERERAR, HARERAE
W OEALG] I - 38 38 2 0 AR R H 2 R
i S P9 ) Sl A5 AR e L M 1A L 8 o VR R SR
WY, @0 N - 3 B A0 A A s b7 L 3R
57U B A AAIR R e FH v 45 5 B B AR e AR 2 Y
JiHE B SE Y LA 40~50 /A A, iR & B
i H R BIR 10~15 min, [A] B 48 5 B H WSS H
JINEHER . @WK I S5« (8 F b T BN 3R 9T I T
CAE BB E R AL R R R R = R A
WP o 4 1 28 0% WA 3R 7 IR T A& 2 1y ) & ) |
] LA L B AR 3 M P A DA 5] R k. D P R A o
A R8BS RN CRA AR AL IR T TR T A R
FE BN b SR T 518 18 b e S PR R R B Y
RS AL B S #E L R R R S AR RN, &
P ISR HE I AR . Y%K 10 min/ik, 2 W/ H . #fR
A FEAREEL A B T R BUE IT IR T o 72 b
SFE IS BV S WG YT . % B 45 T 3 R s
FVE SR WK 5 7 R AR T (R K2 A BR 2
Al L5 . H20193359, #l#% : 2 mL:15 mg) . KA T
0. 90 S ALEN 15 mL £ R 20 IR 28 1 5 WA e I v
— KWK, WA 4 T W A R R 2 8 RV W 55 1k
W AFEAT IR T (il 26 24 o A PR | L it 5 : 20190023,
A% 2 mL.15 mg) . HIR & N ABEEEK 2 mL &Rk
AR BRI 15 mg, (A% 4 75 A 5 2\ 19546
FAEHL, — KR . 6T 28 B2 5% UJ O T 8 3 1 K
N PR B R YT T d TR SRITIT AL

1.3 WgZHEtr OXT Al BAERED 3 N H, W
A R E W IR 45 R 46 B o AL HLGE SO )L ICU A Be
BHEL.3 AN AR S 2 KE. OB E
WITHIIGIT G 24 hoWBIT R 3 dViRyr e 7 d W
APACHET #F4r. OMIECEIE B H B BEH R L
AL PR AL T 4L R A T TS A N R L i

A5 ) T O R B B TE ) 0~5 4 RE K BE g T I AR
P A KURS PE 20 4 0 40 R 20 43 38 A ALk . 1 20
84 T 0T 2 A ARz ) (BN AT [ R 2 )
k55 LB AT ) RZ 0K 5 3 43 A AT ) R K s 4 43 o AT ) i
WK ;5 ool 2 IR SRR E M, O BETEIRIT TG .5
JE R AR KL 3 mL, 28 B0 AL B AR B R I3, DL v
2 AUS800 4 [ gl 4 A 43t AL 22 47 C i [
(CRP) | IfiL7E VE B FE 35 11 A CSAA) K- iz AL 22 &
JEAREA (DL 38 S P SR uniceldxi800 K1) |- Il 5 [ 45
RIF(PCTHYKY-. @K ELISA 30 & W41 &6
TS P T 4 JE B i 9 (MMP-9) (& @ 1
fitg 20 240 ) B -1 (CTIMP-1) % 5 3R & 3 W /- sig-
ma A . 5554 5 RAB0372.RAB0468., ® R4
ST A B 5 X6 G A TR B Bl Ikt . O A 3l ik i < o3
ML G B PL2000PLUS) #E47 2l ik I 48, 43 F (PaO,) |
Bk i — AL BR 43 JE (PaCO,) Bk R &k (HCO,) | 3l
Jik i S84 A0 EE (SaO.) W AR BE (FiO,) VR A 18
(OD T4 & -y (INF-y) . 4 fd 4 -5 (1L-5) & &
)R

1.4 ZEit#srtr SR SPSS 23. 0 F k17 g1t
AT RAF B IE A4 AR A 22 55 M R T o TR R 4
(] 20y 7 RE A ¢ A 56 RN PN TR RE AR ¢ R I R A A
K HAES BRI s THECBERER T o K3 s 45 ORRER
FRLRIR R . DL P<<0.05 WESHGIT¥%E X,

2 BR

2.1 PR R L WAL 22 B, ok 20
] AR 32~70 % B3 (51, 46+19. 89) %, 5 & s
SR ep I S0 15 4] g I 5 R A SR 27 L N TRGE
A R DIIE 30 6], & LA 12 ). 2tk
A P NG P A B IR P 4 1T CAPACHE [ ) 13~
21 43P ¥ APACHE I ¥¥43 (17. 55+4. 36) 43, Xf i
2H BB 25 ), Lo Pk 18 6] AR S 36~70 %, 44 (53, 12+
17.93) 4, fiw &M 18 ), i ifi 47 & A0 = 44 25 1], AT
B g P AE I 29 B, 2 VRS 14 B
SOk AR KNS T AR B g R IR B PE 43 1T CAPACHE 1)
12~20 43, ¥ APACHE [T ¥4 (16. 74+ 4. 22) 4y,
WA B3 22 5% g2 L (P>0.05), W% 1,

1 RARZLERERGxEs

Table 1 Comparison of baseline data between the two groups
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Table 2 Comparison of clinical outcome indicators between the
two groups
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t 0. 870 3.576 5. 311 5.524
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Table 4 Comparison of cough intensity scores between the two groups of patients
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Table 5 Comparison of secretion volume scores between the two groups
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Table 6 Comparison of sputum viscosity scores between the two groups
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Table 7 Comparison of serological indicators between the two groups
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Table 8 Comparison of airway remodeling between the two groups
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XHHRZH 43 619.37+124.17 353.18445.50  706.54+112. 85 299. 7484, 36
WFoE4l 42 605.44+130.61 218.24437.81  719.204105.08 224.31477.57
¢ 0. 495 14. 605 0.526 4.214
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Table 9  Comparison of inflammatory factors in sputum between the
two groups
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Table 10 Comparison of arterial blood gas analysis between the two groups
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