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Protective Effects of Large-dose of Ambroxol Hydrochloride on Lung Tissue: Meta-analysis
PAN Zhen', LI Jia-wen®(1.Guangzhou Red Cross Hospital, Guangzhou 510220, China; 2.College of Pharmacy,
Jinan University, Guangzhou 510632, China)

ABSTRACT OBJECTIVE: To evaluate the protective effects of large-dose of ambroxol hydrochloride on lung tissue systematical-
ly, and to provide evidence-based reference for clinical use. METHODS: Retrieved from Cochrane library, PubMed, EMBase,
CBM, Chinese sci-tech periodical full-text database, CNKI, RCT about protective effects of large-dose of ambroxol hydrochloride
on lung tissue were collected, and Meta-analysis of included RCT were conducted by using Cochrane systematic Rev Man 5.0 eval-
uation method. RESULTS: A total of 20 RCT were included, involving 1 266 patients. Meta-analysis showed, compared with con-
trol group, large-dose of ambroxol hydrochloride decreased the incidence of atelectasis [OR=0.31, 95%CI(0.13,0.76), P=0.01],
the incidence of lung infection [OR=0.29, 95% CI(0.15,0.57) , P<<0.000] and the duration of mechanical ventilation [MD=
—4.91, 95%CI(—6.99, —2.84), P<<0.000], while increased arterial p,(0.) [MD=11.06, 95% CI(8.95, 13.18), P<<0.000] and
Pa0./Fi0, [MD=28.55,95%CI(22.82,34.47,P<<0.000]; besides, the effective rate of therapy had been improved [OR=1.71, 95%
CI(1.05,2.80) ,P=0.03]. CONCLUSIONS: Large-dose ambroxol hydrochloride plays an positive role in lung protection. However,
due to methodology limitations of the included trials, large-scale, multiple-center and prospective RCT are required.
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Tab 1 General information of included studies

PAEHEREFAEN HE P R Y BRG] B2 Tk S, A LERERT

ik 3%(2003) wgg 22 5115 15/7 ARDS HBRAR 20 mg/ (kg )+ HIAIT 7 ®
R4 20 504464 14/6 ARDS HHRRIT 7 ®

# - 8(2005)° A 28 416 103 FYidil B RN 500 mg/d+H HIAYT 7 06
XHHAAH 26 41.6 E=Y e it R 7 BDE

AT (2004)1 W4l 38 4234231 o9 AR AR 1 000 mg/d+ 3 HIATY 7 Q@
g 37 423+23.1 Skt {5 HHRIT 7 0]

BALF-(2005)™ R 30 42+7 15/15 ARDS IR IR 450 mg/d+HHUIATT 7 ®
XA 30 4147 18/12 ARDS WHNAST 7 ®

RFIHE(2006)" W 24 62+11 16/8 COPD R IR 20 mg/ (kg d)+HHLAIT 7 ©
AL 30 64+ 10 19/11 COPD HHLAIT 7 ©

T %(2007)" RN 6l 725+5.0 38/23 COPD HTRAIRE 150 mg, qd+ 3 HUATT 7 ©
X4 6l 713442 40/21 COPD HHLARTT 7 ©
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Continued tab 1
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Tab 2 Quality evaluation results of included studies
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Experimental Control 0Odds Ratio 0Odds Ratio

Study or Subgroup _ Events  Total Events Total Weight M-H, Fixed, 95% Cl M-H, Fixed, 95% Cl
4% 2008 4 30 10 30 447% 031[0.08,1.13] — &

BEF 2009 0 27 127 76% 032[0.01,8.24] —
Az 201 2 40 5 48 223% 0.45[0.08,2.47) - 1

Figk 2012 0 30 130 76% 0.32[0.01,8.24] —
955 2012 0 40 3 40 178% 013[001,265) ¥~

Total (95% Cl) 167 175 100.0%  0.31[0.13,0.76] -

Total events 6 20

Heterogeneity. Chi? = 050, df = 4 (P = 097); = 0%

Test for overall eflect: 2= 257 (P = 0.01) oo 0 ! 0o

Favours [experimental] Favours [control]
Bl WABREMAKE LR Meta 51 ZR M E

Fig 1 Forest plot of Meta-analysis of the incidence of atel-

ectasis in 2 groups

Experimental Control Odds Ratio Odds Ratio
Study or Subgroup _ Events Total Events Total Weight M-H, Fixed. 95% CI M-H, Fixed, 95% CI
¥ 2008 5 30 1130 262% 0.35[0.10,1.16] — 7
HRE 2011 2 20 8 20 205% 0.17[0.03,0.82] L
TEE 2009 2 27 5 27 132% 0.35[0.06, 2.00] - 1
45z 2011 1 40 2 48 51% 0.59[0.05,6.75] - 1
g 2012 2 30 4 30 107% 0.46[0.08,2.75] - 1
R 2012 2 40 9 40 244% 0.18[0.04,0.90] -
Total (95% ClI) 187 195 100.0% 0.29 [0.15, 0.57] -
Total events 14 39
Heterogeneity: Chi* = 1.45, df = 5(P = 0.92); " = 0% ‘am 0'1 "0 mo'

Test for overall effect: Z = 3.61 (P = 0.0003) Favours [experimental] Favours [control]

B2 WHBEMBRELERN Meta 3T FRAE
Fig 2 Forest plot of Meta-analysis of the incidence of lung
infection in 2 groups

Experimental Control Mean Difference Mean Difference
r Subgre n | Wei dom, 8 m, 95% C
9 2012 784 55 30 656 46 30 221% 1280[10.23,1537] .
3% 2003 9% 139 22 879 13 20 56%  8.10[0.04,162¢] -'—
* F 201 925 46 20 851 49 20 200%  740[445,1035] -
K 2010 8 14 20 7212 2 58% 1400(6.08 2192 -
S 2004 9% 23 38 79 13 37 53% 1900[1057,2743] -
5 2005 95 11 30 85 15 30 77% 1000[3.34,1666] -
# % 2002 789 35 28 68539 26 254% 1030832 1228] .
4492008 987 103 18 852 86 15 81% 1350[7.0519.95] -
Total (95% CI) 206 200 100.0%  11.06[8.95,13.18] ‘
Heterogenety: Tau? = 3.56; Chi? = 13.10, df = 7 (P = 0.07); P =47% I-ma o 510 10(;

Tt o overah et 7 - 1025 ¢ <0.00001)
B3 PHEEp.(0.) K Meta FHTFHRIRE
Fig 3 Forest plot of Meta-analysis of p, (0,) of the pa-
tients in 2 groups

Favours [experimental]  Favours [control]

Experimental Control $Std. Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95%CI 1V, Random, 85% CI
27 2012 220 324 30 197 05 0 108% 4300[27.08 5692 —
#% 2011 2B 46 20 25 49 2 61%  2500[261,4739]
ek 2010 182 38 20 158 26 2 75% 24.00[4.12, 43.88] -
BT 2004 467 54 38 451 41 37 65% 16.00[-566, 37.66] T
# i 2002 4013 146 28 3683 142 26 267% 33.00(25.32 40.68) -
EHE 2008 2814 48 15 251 42 15 424% 2530[22.07, 2853] =
Total (95% C) 151 150 100.0% 28552262, 447] *
Heterogenety: Tau* = 18,87, Ch* = 8.36, df=5 (P = 0.14) = 40% e a— P =

Test for overall effect: Z =9.44 (P < 0.00001) Favours [experimental] Favours [control]

4 TLEEE PaO./FiO.H) Meta 2 H1 2R K B
Fig 4 Forest plot of Meta-analysis of PaO./FiO. of the pa-
tients in 2 groups
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ARDS S35 (5 TINF IR AILHEA T AL S )

2.3.6  COPD B EIRIT AR SIMFTIRkIE T COPD 4
BITARCE, BT 448 B3 KRS M TG R0
P (P=0.24,1°=28% ) , R JT [ & RO A R 73 B, 3 LI 6.
Meta 53 Hrai A s, AL B FRTT A R0R [hA 22 A et
2 Y [OR=1.71,95%CI1(1.05,2.80) , P=0.03], 5t W K5 Eh
PR IR T HiL 85 COPD B 387 A R
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Experimental Control Mean Difference Mean Difference
Study or Subgroup _ Mean  SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
K 2010 143 25 20 20575 22 390% -6.20[-952,-288] =
5 2002 141 76 28 194 65 26 303% -5.30[-9.06,-154] =|
T 2008 85 55 15 114 65 26 307% -290[-6.64,084] -
Total (85% CI) 63 74 100.0% 4.91[-6.98, -2.84] ¢

Heterogeneity: Chi = 1.73, of =2 (P = 0.42); P = 0%

Test for overall effect: Z = 4.65 (P < 0.00001) -1oo S0 0 0 foo

Favours [experimental] Favours [control]
5 FABEVMESH EE Meta 531 7R K E
Fig 5 Forest plot of Meta-analysis of the duration of me-
chanical ventilation in 2 groups

Experimental Control Odds Ratio Odds Ratio

_StudyorSubgroup  Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% Cl

s 2010 52 70 40 70 286% 217[1.06, 4.43) ——

K 2006 24 1430 162% 097[033,284) I

% 2007 43 6 31 61 272% 231[1.10,487) ——

A 2011 23 16 3 164% 270[083,785) —

52008 20 3% 30 34 115% 055[0.15,209] —T

Total (85% Cl) 22 226 100.0% 1.71[1.05, 2.80) N g

Total events 158 131

Heterogenety: Tau? = 0.09; Ch? =555, df = 4 (P = 0.24); = 28%

Test for overall effect: Z = 2.14 (P =0.03) oot o1 ! 10 100

Favours expermental] Favours ool
E6 WZHCOPD BE AT AMEM Meta TR E
Fig 6 Forest plot of Meta-analysis of effective rate of lar-
ge-dose of mucosolvin for COPD
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16T
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-100 100

E7 PaOJFO.LYEIRE
Fig 7 Funnel plot of the effect of high-dose mucosolvan on
PaO./FiO;
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