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Meta-analysis of the efficacy of ambroxol hydrochloride combined with
expectorator and large dose ambroxol hydrochloride combined with
bronchoscopy in elderly patients with severe pneumonia

Peng Lu, Yan Zhu

(Department of Respiratory Medicine, Zhangjiagang Second People's Hospital,
Suzhou, Jiangsu 215631, China)

Abstract: Objective To compare the clinical efficacy of normal dose ambroxol hydrochloride combined with
expectorator and large dose ambroxol hydrochloride combined with bronchoscopy in the treatment of senile severe
pneumonia. Methods PubMed, the Cochrane Library, Web of Science, CNKI, Wanfang database, Weipu database and
China Biomedical Literature Service System were used to search the relevant articles. The articles were retrieved from
the database until May 2019. Two authors screened the documents and extracted the data according to the inclusion and
exclusion criteria team. Meta-analysis was carried out using RevMan 5.3 software. Results 27 articles were finally

included in the analysis after literature screening. Meta-analysis showed that high-dose ambroxol hydrochloride combined
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with bronchoscopy could significantly reduce ICU hospitalization time (MD = 1.84, 95%CI: -2.21 ~ -1.48), ventilator
use time (MD = 3.93, 95%CI: -4.17 ~ -3.69), mortality (OAR =0.42, 95%CI: 0.33 ~ 0.53), APACHE II score (MD = -0.67,
95%CI: -1.05 ~ -0.29), incidence of multiple organ failure (MOF) (OAR =0.41, 95%CI: 0.32 ~ 0.53), C-reactive protein
(CRP) concentration (MD =-10.35, 95%ClI: -11.29 ~-9.41), blood procalcitonin (PCT) concentration (MD = -0.37, 95%ClI:
-0.40 ~-0.33), while improve the arterial partial pressure of oxygen (PaO,) (MD = 4.85, 95%CI: 3.83 ~ 5.86), percutaneous
arterial oxygen saturation (SpO,) (MD = 6.47, 95%CI: 5.65 ~ 7.29), oxygenation index (OI) (PaO,/FiO,) (MD = 31.88,
95%CI: 29.21 ~ 34.54). Conclusion Compared with conventional treatment methods, high dose ambroxol hydrochloride

combined with bronchoscopy is safe and feasible for the treatment of severe pneumonia in the elderly. The new method

has certain advantages in the measured indicators, and it is expected to become a preferred choice for the treatment of

severe pneumonia in the elderly.

Keywords: Meta-analysis; ambroxol hydrochloride; bronchoscopy; vibratory expectoration; senile severe pneumonia
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221 ICUAETe R4 A7 11 R Sk Hedse 17 fp
J5 VLR AR TR I 28 SR ICU AR Be KRB , s
BWFFE A F MR K (P=0.001, I*=66%), %
PRGNS R AR R AT A0 . 4598 KRR
TRRES S BRI ICUAE B KB B/ T
R ERPR AR R G HIRAGRITAL, ZRAGIEE
X (P=0.000, MD =-1.39, 95%CI: —1.98 ~-0.80) .

Experimental Control

Mean Difference
IV, Random, 95% CI

K FG—HEA A A TRUS M b, 4525 R S ik
W95 87, 9. 16 F121 B 3CHk. HIBRIX 4 5 SRk
J&, FRRGEAT Meta 5387, & B4 20 18] T W] 48 o
(P=0.120, 1*>=40%), >R F & 8500 A5 B it 17 43
Bro GRERY . SR EEERAR RS XERIR
J7 20 TCU 3 52 KAt /> T 1E 3 70 it h R 2 TR R B
HHRRAGRITH, ERA G E S (P=0.000,
MD = -1.84, 95%Cl: 221 ~-1.48), WK 23,

Mean Difference
IV, Random, 95% CI

Study or Subgrou Mean SD Total Mean SD Total Weight
14 168 31 144 187 42 140 11.2%
16 18.73 3.25 45 19.02 3214 45 2.9%
18 1744 1.2 28 18.36 1.69 27 1MT%
20 16.87 2.31 40 1872 3.24 40 8.9%
21 1863 3.05 53 1846 447 41 T1%
22 17.02 222 50 19.86 4.68 50 7.8%
24 17.03 2.32 34 19.91 471 34 B.3%
25 1647 1.9 45 18.25 2.04 45 11.5%
27 17.01 2.01 50 19.29 211 50 11.5%
7 185 441 49 188 4.3 49 6.8%
9 18.6 3 72 184 45 70 2.8%
Total (95% CI) 610 591 100.0%

Heterogeneity, Tau? = 0.62; Chi*= 28.73, df= 10 (P = 0.0009); = 66%

Testfor overall effect: Z= 4.61 (P = 0.00001}
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-2.28 [-3.08,-1.47]
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-0.30 [-1.62, 1.02]
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0.20 [-1.06, 1.48]

* 1l““1++1+

40 5 0 & 10
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ICU {£ B it ] Eb B2 o 7R WK ]

Fig.2 Forest plot of comparison of ICU residence time

Experimental Control

Mean Difference

Mean Difference

Study or Subgrou Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI

15 169 31 144 187 42 140 18.0% -1.80[-2.66,-0.94] T

18 17.44 1.2 28 18.36 1.69 27 22.0% -0.92[1.70,-0.14] T

20 16.57 2.3 40 1872 3.24 40 8.8% -215[3.38,-0.92] R

22 17.02 222 50 19.86 4.68 a0 6.5% -2.84 [4.28 -1.40] Twr

24 17.03 232 34 19.91 471 34 4.3% -2.88[4.64,-112] TR

25 16.47 1.8 45 18.25 2.04 45 201% -1.78[2.59,-0.97] i

a7 17.01 2.0 50 1929 211 a0  204% -2.28[3.09,-1.47] T

Total (95% CI) 391 386 100.0% -1.84[-2.21,-1.48] +

Heterogeneity: Chi*= 9.89, df= 6 (P = 0.12); F= 40% oo + S t S

Testfor overall effect: Z=9.90 (P = 0.00001}

Favours [experimental] Favours [control]

3 HERRYRS57.9.16F121 ISCAk/E ICU E Rz it i Eb 3 Y R bk
Fig.3 Forest plot of comparison of ICU residence time after excluding the study No.7,9,16 and 21

222  wRORRLAE A BF T A 195 SCER LR T
Ty Y X6F A A T Ml 9% £8 3 WAL FH s () F 52 e
RS WA R R FPER K (P=0.000, 12 =84%),
F RPN T /0. SRR . SRl Ehig
RIRRGA SR E BRI T AT LA FH A ] B 2> F
IEF IR AR R G HRRIGATH, ZRBA5
2 L (P=0.000, MD=-427, 95%CI: -4.84 ~
-3.69) o KHZ —HEA LA THURNE T, 45 R
SERHERIE T4 M3, 4. 11, 18, 19F126 A 3CHK.
BRI 6 SCHRIG , FRRIEAT Meta 53HT, SR AT
HIA LB SFEE (P=0.160, I*=28%), FHEE
RONA AL 504 o S5 SRERWT . Kt R IR 2 IR R Bk

G S REGERYT AL WAL R[] B Sk 20 1 0 R
BRAR RIS HRAGRITH, ZRAZIFEX
(P=0.000, MD =-3.93, 95%Cl: -4.17 ~-3.69), Ul
Kl 4F15,

223 gy R e & HE 1R SCER R T
Fp ot BAREAE M R B SE TR, 43 HT B
B G AR ESR T (P=1.000, I?=0%), X
FHIE B RVAR RIS T 08T . G553 . K bR
IRREA LA EEIBITH 28 d BT R ] AKX T 1E %
R R IR RIS HIRIORITH, ZRa 5ty
Y (OR =042, 95%CI: 033 ~053, P=0.000).
L6,

.64 -



%84 Bl 45 ERRREIRERIEA HERAL S KA B R 2R R & BEXT AR FLENT 52 T7 45 Meta 5387
Experimental Control Mean Difference Mean Difference
Study or Subarou Mean SD Total Mean SD Total Weight V. Random. 95% Cl IV, Random. 95% CI
11 1035 321 42 1624 515 42  40% -589[7.73,-4.04] ==
12 79 31 44 121 32 44 50% -4.20[552-2.88) e
15 83 21 144 12 31 140 B2% -3.70[-4.32,-3.08] ==
16 8.61 245 45 1208 316 45 53% -3.48[4.65-231] T
18 819 195 28 1564 237 27 53% -7.45[8.60,-6.30] —=—
19 1046 301 46 1659 484 46 43% -B13[7.78,-4.45] T
20 829 214 40 1203 242 40 56% -374[4.74-274] %=
21 1024 351 53 1334 487 41 41% -310[4.86,-1.34] =
22 7.28 2.26 50 1222 268 50 5.6% -4.94[5891,-3.87] ==
23 81 13 41 126 15 41  63% -450[511,-3.89] =
24 733 225 34 1224 267 34 53%  -4.91[6.08 -3.74] ——
25 8.25 092 45 11.90 136 45 B4% -373[4.21,-3.25) =
26 887 26 39 1456 328 39 50% -569[7.00,-4.38) ——
3 74 28 42 126 34 42  48% -520[6.53,-3.87] —
4 8 11 31 96 26 31 56% -0.80[1.79,014 =
] 1145 305 43 1589 408 43  46% -444[596,-292] e
7 78 29 43 113 28 43  53% -3.50[4.63,-237) =
8 85 26 37 12 25 34 52% -3.50[4.68,-2.31] T
a 86 27 72 118 2B 70 58% -330[4.17,-243] ==
Total (95% CI) 925 903 100.0% -4.27 [-4.84, -3.69] L 4
Heterogeneity: Tau®= 1.28; Chi*= 111.16, df= 18 (P < 0.000013; I*= 84% Em 5 5 5 10’
Testfor overall effect: £=14.52 (P = 0.00001) Favours [experimental] Favours [control]
E4 FERLE LR E B AR R
Fig.4 Forest plot of comparison of time of ventilator use
Experimental Control Mean Difference Mean Difference
Study or Subgrou Mean SD Total Mean SD Total Weight IV, Fixed, 95% Cl IV, Fixed, 95% CI
12 789 31 44 121 32 44 33% -4.20[5.52 -2.88] = =
15 83 21 144 12 31 140 151% -3.70[4.32,-3.08] g &
16 8.61 245 45 1208 316 45 42% -3.48[4.65,-2.31] R
20 8.29 214 40 12.03 242 40 58% -374[4.74,-274] Ay
2 1024 351 53 1334 487 41 1.9% -310[-4.86-1.34) —=
22 728 226 50 1222 268 50 61% -494[591,-3.97] =
23 81 13 # 126 15 41 156% -4.50[-511,-3.89] 1.1
24 733 225 34 1224 267 34 42% -4.91[608,-374] o=
25 825 092 45 1193 136 45 251% -373[4.21,-325 -
f 1145 305 43 1589 408 43 25% -444[5096-297) T
7 78 28 49 113 28 49 45% -350[-463,-2.37] o=
g 85 26 37 12 25 34 41% -3150[-469,-2.31] T
9 86 27 72 118 26 70 7E% -330[-417,-2.43] e
Total (95% CI) 697 676 100.0% -3.93[-4.17,-3.69] +
Heterogeneity, Chi*= 16.63, df=12 (P = 0.16); 7= 28% _150 5 5 5 150
Testfor overall effect Z= 32.05 (P < 0.00001) Favours [experimental] Favours [control]
E5 HER4S 4 3.4.11,.18.19 7026 MY Tk /5 FEIR AL HLET 18] Eb B R FR AR B
Fig.5 Forest plot of comparison of time of ventilator use after excluding the study No.3,4,11,18,19 and 26
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Experimental
Total Events Total Weight M-H, Fixed, 95% CI

Study or Subgroup Events

Control

Odds Ratio

Odds Ratio
M-H, Fixed, 95% CI

12 14 44 23 44 7.9% 0.43[0.18,1.01]
15 48 144 TE 140 258% 0.42 [0.26, 0.68] s
16 20 45 27 45  7.5% 0.53[0.23,1.23] T e B
18 7 28 14 27 54% 0.31 [0.10, 0.97]
21 17 43 22 41 8.5% 0.41 [0.18, 0.945] SRR
23 ] 41 14 41 5.5% 0.54 [0.20, 1.458] e
25 10 45 15 45 T4% 0.39[0.16, 0.98]
4 2 M g H 3.8% 0.20[0.04,1.03]
7 16 44 27 48 91% 0.40[0.17, 0.90] R T
g 12 34 19 34 B2% 0.43([0.16,1.14] B
9 24 72 ] 700 129% 0.42[0.21,0.83] BT
Total (95% CI) 586 567 100.0%  0.42[0.33, 0.53] L 2
Total events 179 287
e . Favours [experimental] Favours [control]
E6 RTHEET R ILBRAFRKE
Fig.6 Forest plot of comparison of mortality during treatment
Experimental Control Mean Difference Mean Difference
Study or Subgrou Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI
15 121 1.8 144 141 23 140 161% -2.00[2.48,-1.52] o3
16 1247 321 45 1354 345 45 12.8% -1.07 [-2.45,0.31] |
21 12,49 1.46 93 13.05 1.64 41 157% -0.56 [-1.20, 0.08] 2
25 12.08 1.47 45 1442 168 45 1567%  -2.34[-2.99 -1.69] P
] 1587 4.25 26 18.93 512 26 81% -2.96[-5.52 -0.40] T
g 136 1.5 aj 123 14 24 156% 1.30 [0.63,1.97] iz
] 124 15 72 13 16 70 161% -060[1.11,-0.09] -
Total (95% Cl) 422 401 100.0% -1.05 [-2.06, -0.03] L 2
Heterogeneity: Tau®= 1.60; Chi*= 83.91, df= & (P < 0.00001); F= 93% a0 = 5 - T
rastiarnvaralliEee.Ee 1 0aR= i) Favours [experimental] Favours [control]
E7 APACHE Il ¥4 tbRAIFRME
Fig.7 Forest plot of comparison of APACHE I
Experimental Control Mean Difference Mean Difference
Study or Subgrou Mean SD Total Mean SD Total Weight IV, Fixed, 95% Cl IV, Fixed, 95% CI
16 1247 3.21 45 1354 345 45 7E% -1.07[2.45 0.31] =l
21 12,49 1.46 53 13.05 1.64 41 353% -0.56[1.20,0.08] -
5 15.97 4.25 26 18.93 512 26 2.2% -2.96[5.52,-0.40]
9 124 1.4 72 13 16 70 550% -0.60[F1.11,-0.09] L
Total (95% CI) 196 182 100.0% -0.67 [-1.05, -0.29] L
Heterogeneity: Chi*= 3.59, df= 3 (P=0.31); F=16% _150 5 3 5 150
Testfar overall effect Z=3.43 (P = 0.0005) Favours [experimental] Favours [control]

E8 HEER%4S 4 8.15%125 B3 HkfE APACHE Il 143 Eb BRI FR MK E
Fig.8 Forest plot of comparison of APACHE 1I after excluding the study No.8, 15 and 25

225  MOF & £ & S 11 RSOk T AP vk
XF B AFFAENT AR B MOF AR IRE, T R4
AT T (P=0.970, 1P=0%), R
TERONARAIIEA T 08T . ARERHT . IR bR IR
WA S AU BRIRYT 41 MOF & A= S B AR 1F & 771 i
R AR REK S AR IORITH, EZRA G FES
(OR =041, 95%CI: 032~0.53, P=0.000). WA,
2206  CRP#E A 135 SCHR LR T RIR T
Xif B AE FE Il R BB E CRP IS, S0 Hr /R 45 5T
A SF R (P=0.000, I*=100%), K FREHL
RONAHIBERT 500 . SRR SRR ERIR A IR K

IS4
5

66

BV BTIRYT 4 CRP #e B I AR T 1 70 R R
HMRB S HIRBOAITH, BRARITFEX
(P=0.000, MD=-925, 95%Cl: -11.50~-6.99) .

KB —HEA LA T UM b, S5 R Bk
TSR3 5. 9. 12, 23 F125 (1 3CHk. HFRiX 6
R SCHRIG , FRRIEAT Meta 20T, R ILASHIESEALIBIASAE
TESFE (P=0.120, IP=41%), R ER R
3T AEREW]: KRR AR R A L E IR
JT2H CRP ¥ B2 W AR T 1E % ) B 3h R 2 IR R K 5 HE
RIGRITH, EZRAGIH2E L (P=0.000, MD=
-10.35, 95%CI: -11.29~-9.41), WK 10F111,
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Experimental Control Odds Ratio Odds Ratio
Study or Subgrou Events Total Events Total Weight M-H, Fixed, 95% CI M-H. Fixed, 95% CI
15 72 144 96 140 23.5% 0.46 [0.28, 0.74] =,
16 22 45 24 45 7.2% 0.53 [0.23,1.23] d
18 14 28 18 27 5.4% 0.32[0.11, 0.97]
21 26 53 28 41 T.8% 0.45[0.18,1.05] ]
22 15 a0 | a0 10.58% 0.26 [0.11, 0.60] T
23 14 41 20 41 6.4% 0.54[0.22,1.33] e
25 20 45 30 45 2.0% 040017, 0.94] e
4 3 N 10 x| 4.4% 0.23[0.05, 0.92]
7 24 49 34 45 8.4% 0.42[0.19, 0.97] |
8 16 37 24 34 6.9% 0.32[0.12,0.85] T e
9 36 72 48 0 11.7% 0.46[0.23, 0.91] TR
Total (95% CI) 595 573 100.0% 0.41[0.32,0.53] L
Total events 259 368
Heterogeneity. Chi*= 3.32, df= 10 (P = 0.97); F= 0% I t t |
G 0.001 0.1 10 1000
Testfor overall effect Z=7.20 (F < 0.00001) Favours [experimental] Favours [control]
9 MOF &4 Z bR AR R E
Fig.9 Forest plot of comparison of MOF
Experimental Control Mean Difference Mean Difference
Study or Subgrou Mean SD_Total Mean SD Total Weight IV, Random. 95% CI IV, Random, 95% CI
1 4563 B6.58 35 55096 274 34 TT7%  -10.33[12.70,-7.96] =%
12 4013 029 44 5623 029 44  85% -16.10[16.22,-15.98]
15 41 72 144 514 71 140  81% -1040[1206,-8.74] =
16 4208 314 45 5521 778 45 7F% -1312[15.57,-10.67] e
18 3983 7.81 28 5034 803 27  BE% -1051[14.70,-6.32] ===
19 41.03 7.1 46 5083 7.93 46 7.3%  -9.80[12.88,-6.72] =
20 408 73 40 515 B8 40 73% -1060[1369,-7.51] )
21 4587 6.47 53 5327 613 41 7.6% -7.40 [-9.96, -4.84] o
23 57.43 432 41 3525 368 41 81% 2218[2044, 2337 ==
25 41,685 531 45 5678 649 45 T.7% -1513[17.58,-12.69)] e
3 386 05 42 574 03 42 B5% -18.80[18.98,-18632)
5 4208 345 26 5523 779 26 T.2%  -13.15[16.38,-9.92) e
] 459 B.74 72 533 B.31 43 7.8% -7.40[-9.75, -5.09] = =
Total (95% CI) 661 620 100.0%  -9.25[-11.50, -6.99] L 2
Heterogeneity: Tau®= 15 64; Chi®= 2813.33, df=12 (P = 0.00001); = 100% -2:0 _1=D 23 1=U 2:u
Testfor overall effect: Z= 8.04 (P = 0.00001) Favours [experimental] Favours [control]
10 CRPIKELLBERIFWE
Fig.10 Forest plot of comparison of CRP concentration
Experimental Control Mean Difference Mean Difference
Study or Subgrou Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
1 4563 B6.58 35 55496 274 34 15849% 1033 [F12.70,-7.96] o= A=
15 41 7.2 144 514 74 140 321% -10.40[12.06,-8.74] =
16 4208 314 45 5521 7.78 45 148% -1312[-1557,-10.67] e
18 39.83 7.81 28 50.34 8.03 27 51% -10.51[14.70,-6.32]
14 41.03 711 46 5083 7.93 4B 9.4% -9.80[12.88,-6.72] T
20 409 7.3 40 515 6.8 40 9.3% -10.60[-13.69,-7.51] T 7
| 4587 647 53 5327 613 41 135% -7.40 [[19.96, -4.84] =
Total (95% CI) 391 373 100.0% -10.35[-11.29,-9.41] <
Heterogeneity, Chi*= 1016, df=6{FP=012); F=41% _150 _‘5 o é 1=D
Testfor averall effect: 2= 21.53 (P = 0.00001) Favours [experimental] Favours [control]
11 HEBR4R S5 3.5.9.12.23 #0125 f 3Lk /5 CRP iR B LL L I FR R B
Fig.11 Forest plot of comparison of CRP concentration after excluding the study No.3,5,9,12,23 and 25
227 PCT # & MATIB3RSCERILE TR ITE  SRIETSS 93, 12, 23F125 Y30k, SIRRIX 45 5C
XPEAFEREM A B PCTISEI, S-Hr R idl WS, FRRGHEAT Meta 00T, & LA D58 41 RN AEALE
[ 5 BRI (P=0.000, I?=100%), KHFEHLAL SEPE (P=0.120, I*=37%), >R H B 8500 15 Y
H =% 2y = y M 4 =% 2y = S
NI AT b . G5 R ERH] . I mIR AR #1700, 45RERW .. KA EHEBRAREKRKE X
= 4 N2 Y A x| - A 7 7
BIAEBEITAPCT RN WAL TIE R R i AU SR YT 4 PCT W B2 W] AR T 1 7 4 2h iR
= N Y Ky AYY o=y R A1) o=y
[IRRIEAHREAGRITA, Z2RA%¥EL REBKSGHEERENBITYH, 2R %128 X
(P=0.020, MD=-0.39, 95%CI. -0.73~-0.05) . (P=0.000, MD=-0.37, 95%CI: -0.40 ~-0.33), U,
KB —HEA L AT U 4 B, 453 R Kl 12113,
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Experimental Control Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
1 0.61 0.25 35 083 052 34 TE%  -032[051,-013]
12 0.58 0.28 44 146 041 44 TT7% -087[1.02,-0.77 R
14 061 02 144 101 041 140 7.7% -040[0.48-0.37 o
16 0.61 0.01 45 094 024 45  77% -0.33[0.40 -0.26] b
18 06 0.28 28 0.99 044 27 76% -039[0.59-0.19] T
19 0.62 0417 46 115 037 46 77% -0.53[0.65 -0.41] T
20 0.61 0.8 40 1.02 0.34 40  7.7% -0.41[0.53 -0.29] &5
21 058 0.21 53 087 042 4 TT7% -028[042-0.14] =
23 0.91 0.05 41 042 0.01 41 7.8% 0.49[0.47, 0.51]
28 0.53 0.09 45 0895 012 45  7.8% -0.42[0.46 -0.38] e
3 06 02 42 16 04 42 77% -1.00[1.14,-0.86] T
5 0.6 0.02 26 085 026 26 77% -0.35[0.45 -0.29] Tea
9 06 022 72 0.9 0.46 70 77%  -0.30[0.42-0.18] S
Total (95% CI) 661 641 100.0% -0.39[-0.73, -0.05] eSS
Heterogeneity: Tau®= 0.38; Chi*= 3541.06, df=12 (F < 0.00001); = 100% = e 5 P2 :

Testfor overall effect 2= 227 (P=0.02)

Favours [experimental] Favours [control]

El12 PCTRELILEHIZRKE
Fig.12 Forest plot of comparison of PCT concentration

Experimental Control

Mean Difference

Mean Difference

Study or Subgrou Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
1 0.61 025 35 093 052 34 34% -0.32[-0.51,-013]

15 061 02 144 1.00 041 140 221% -040[-0.48,-0.33) e i

16 0.61 0.01 45 094 0.24 45 255% -0.33[-0.40,-0.26] ez
18 0.6 0.28 28 099 0.44 27 33% -0.39[-0.59,-0.19] TE—
19 0.62 017 46 115 0.37 46 91% -0.53[0.65,-0.41] 2 T

20 061 018 40 1.02 0.34 40 B.8% -0.41[0.53,-0.29] =
21 059 0.21 53 087 042 41 6.4% -0.258[-0.42-0.14] Tt
5 06 002 26 095 0.26 26 125% -0.35[-0.45,-0.25] —
] 0.6 022 72 0.9 046 70 B8.9% -0.30[0.42,-0.18] A
Total (95% CI) 489 469 100.0% -0.37 [-0.40, -0.33] *
Heterogeneity ChiF=12.74, df=8(P =012}, F=37%

Test for overall effect: Z=20.40 (P = 0.00001)

-1 0.5 0 05 1
Favours [experimental]l Favours [control]

BE13 HEBR4RS 4 3.12.23 125 MLk /G PCT iRk B L BRI FR PR &
Fig.13 Forest plot of comparison of PCT concentration after excluding the study No.3,12,23 and 25

2.2.8  PaO, AT 195 SCHR FLAE T AP 0 AR
T Ml A A PaO, B , 43 BT S 7s 25 BIF 9 4L 1) 5
MK (P=0.000, 1%=89%), % RaHLA N #
RIS 00T 255 3R KON ERIR TR RIS LR
EHEIRYT 4 PaO, Bt &5 T 1F & A i Eh IR 2R R &
HER AR IT A, 22 5% A g1t % 3 L (P=0.000,
MD =5.63, 95%Cl: 3.50 ~7.76) . FHi&E—HArik
THIUBME AT, S5 R BRI RE T a5 2., 4.
6. 9. 14H117 Y SCHR . HIFRIX 6% SCER 5, Rk
7 Meta 73 #7 , & B 45 WF 58 41 18] AN 7 78 5 ot
(P=0.140, I*=30%), RHHEERNFERIIEFT50H7 o
ZERI]: KA EIRM AR RS X EHEBITAH
PaO, It 5 F 1E 5 7 3 R SR R B A HER AR YT
M, ZRAGI¥E XL (P=0.000, MD=485,
95%Cl: 3.83~5.86), VLI 14 7115,

229 SpO, A IRISCERILEL T WRN Iy 20 2 AR
FE i A FR A SpO, HIFE I, 43T b 7 25 B 9 40 I S
FPERR (P=0.000, 12=99%), RHREHLR N 1R

ST, SRR O AR L
BET 41 SpO, BT 55 T 1E 9% ) it Hh R IL K A+ 41

RAGR T 4L, 25 BAA %8 L (P=0.020,

MD =7.36, 95%CI: 1.06 ~13.65)., F/HZ&—HEdr ik
AT HUBAE BT, S5 WoR SRR Ta s 1,
2. 4FI6MSCHR . BIBRIX 455 3CHkE , FRRIEIT Meta
SrNT, RIBLABEGR AL N AR S B (P=0.810,
P =0%), KM EERNBARIHAT T, S5R R
K R PR 2 IR R IR S R BEIR YT 241 SpO, W b &
TIEF R RN KK EHIRGRTH, E25A5
P2 & L (P=0.000, MD=647, 95%Cl: 5.65~
7.29), WEI16F117,

2210  OI 353 (PaO,/FO,) A 185 CHk b T
PR 7 6 AR AR I 48 R O (PaOy/Fi0,) (52
M, AT S R 45 5T 4L TR) S5 o R AR (P =0.000,
P=96%), KRR T /31T, 45980

FARERIR IR A L EFIRITAL 0L (PaO,/FiO,)

WIS T IEE Rl R 2 RS HPRAGRT A, 2

- 68 -
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Mean Difference

IV, Random, 95% CI

Experimental Control Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight [V, Random, 95% CI
1 9362 547 35 8564 739 34 5.7% 7.98[4.91,11.08]
10 96.46 1357 39 8844 1412 39 43%  B.02[1.87,14.17]
11 96.32 359 42 89043 1041 42 5.6% 5.89 [2.56,9.22]
13 91.25 561 25 87.34 4 25 58% 391 [1.11,6.71]
14 9267 902 54 8367 988 54 55%  9.00[5.43,12.57)
15 91.5 58 144 875 114 140 BA% 4.00[1.89,6.11]
186 9348 1359 45 9041 1548 45 43% 3.07 [-2.94,9.09]
17 91.33 841 46 8341 456 46 B1% 7.92 [5.88, 9.96]
18 9205 1037 28 8634 918 27 47%  5.71[0.54,1089]
19 92,24 1143 46 8421 994 46 51%  8.03[3.6512.41]
2 85.21 93 40 9215 1126 40  50% -B.94[11.47-2.41]
20 91.4 57 40 874 103 40 54% 4.00[0.35, 7.65]
21 91.42 249 53 90.34 1083 41 56% 1.08 [-2.21, 4.37]
23 9235 11.03 41 8995 10258 41 50% 2.40[2.21,7.01]
26 9239 1167 39 8487 9.6 39 49%  7.52[2.78,12.26]
4 913 16 31 837 25 M B4% 2.60[1.58, 3.64]
5 93.51 1257 26 8542 1449 26 36%  8.09[0.72,15.46]
B 11442 878 43 8979 11.01 43 52% 24.33[2012 28.549]
9 92.4 25 72 904 106 70 59% 2.00 [-0.55, 4.59]

Total (95% CI) 889 869 100.0%  5.63 [3.50, 7.76]

. *~|'|\\*|I}H |

Heterogeneity. Tau*=18.22; Chi*=160.70, df=18 (P = 0.00001); F=89%

t
Testfor overall effect Z= 4518 (P = 0.00001) =i

E 14 PaO,lt&HFRHKE
Fig.14 Forest plot of comparison of PaO,

t
-10

i]

+
10

t
20

Favours [experimental] Favours [contral]

Experimental Control Mean Difference Mean Difference
Study or Subgroup __Mean _ SD Total Mean _ SD Total Weight IV, Fixed, 95% CI IV, Fixed. 95% CI
1 9362 547 35 8564 739 34 109% 7.98[4.91,11.0§ e
10 96,46 1357 39 88.44 1412 38 27% B8.02[1.87,14.17]
1 96,32 359 42 9043 1041 42  93% 5.89[256, 9.22) T
13 91.25 561 25 8734 441 25 132% 391 [1.11,6.71] T
15 915 58 144 875 114 140 231% 4.00[1.89, 6.11] ——
16 9348 1358 45 0041 1546 45 208% 3.07[2.04,0.08 IS
18 92.05 1037 28 8634 018 27  39% 571[0.54,10.89
19 92724 1143 46 8421 994 46  54% BO03I[3651241) e
20 91.4 57 40 874 103 40 7.8% 4.00[0.35 7.65) et—
21 91.42 249 53 9034 1053  #1 95% 1.08[221,4.37) =
23 92.35 11.03 41 8985 1025 41  49% 240[221,7.01] o
26 9239 1167 39 8487 96 39 46% 7.52[2.78,12.28)
5 9351 1257 26 9542 1449 26 1.9% B8.09[0.72 1545
Total (95% Cl) 603 585 100.0% 4.85[3.83,5.86] +
Heterngeneity Chi*= 1718, df=12 (P=0.14); F= 30% -z:u -1:u 5 1:n 2:0

Testfor overall effect: Z= 9.35 (P = 0.00001)

E15 HiBRHRESH2.4.6.9.14F117 BTk G PaO, th B ZR R E
Fig.15 Forest plot of comparison of PaO, after excluding the study No.2,4,6,9,14 and 17

Favours [experimental] Fawvours [control]

Experimental Control Mean Difference Mean Difference
Study or Subgroup Mean _ SD Total Mean SD Total Weight [V, Random, 95% CI IV, Random, 95% CI
1 95374 B84 35 B479 0B4 34 112% 10.58[8.31,12.86] T 5
14 97.22 377 54 9021 322 54 11.3% 7.01[5.69,8.33] o
18 0608 882 28 894 T3 27 108% 6.12[1.85,10.39] e
19 9631 337 46 9048 402 46 11.3% 583[4.31,7.35] e
2 88.03 31 40 9656 321 40 113%  -B53[9.91,-7.14] i
24 96.51 1356 34 8845 1413 34 101%  B.06[1.48 14.64] Te—
26 95,42 314 39 9006 388 39 11.3% B.36 [4.77, 7.95] o
4 867 1.2 3 933 14 N1 4% 3.40[2.75, 4.09] ®
1] 12313 3058 43 9567 4 43 11.3% 27.46[25.95, 2897
Total (95% CI) 350 348 100.0%  7.36[1.06, 13.65] R
Heterogeneity. Tau®= 90,62 Chi*= 1278.64, df= 8 (P < 0.00001); = 93% e a8 5 47

Testfor overall effect Z=2.29 (P=0.02)

B 16 SpO,Lt&HFRME
Fig.16 Forest plot of comparison of SpO,

Favours [experimental] Favours [contral]
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o506 %

s HAGET

— D SHe
MEESEME (P=0.230, I*=20%), RARBEHENE. 18 F119,
Experimental Control Mean Difference Mean Difference
Study or Subgrou Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
14 97.22 377 54 9021 322 54 386% 7.01[569 833 &
18 96.08 8.82 28 B996 7.3 27 37% 6.12[1.85 10.39]
19 96.31 337 46 9048 4.02 46 29.4% 583[4.31,7.39] +
24 96.51 13.56 34 8B.45 1413 34 1.6% 8.06[1.48 14.64]
26 96.42 314 39 90.08 3.98 39 26.7% B.36[4.77,7.99] .
Total (95% CI) 201 200 100.0% 6.47 [5.65,7.29] ¢
Heterogeneity: Chi*= 1.59, df= 4 (P = 0.61); = 0% e i b P B
Testfor overall effect Z=15.43 (P < 0.00001) Favours [experimental] Favours [control]
E17 HiBR4S A 1.2.4 506 BISLHERE SpO, Lk BRI R E
Fig.17 Forest plot of comparison of SpO, after excluding the study No.1,2,4 and 6
Experimental Control Mean Difference Mean Difference
Study or Subgrou Mean SD Total Mean SD Total Weight IV. Random, 95% Cl IV. Random. 95% CI
10 32369 2012 38 28246 2524 38 AR%  4113[31.00,51 26]
1 32034 2067 42 28856 2136 42 57%  31.78[22.79,40.77] a4
14 32155 1099 64 20321 2045 54  58%  28.34[2215, 34.53 = o
15 320 205 144 2908 S04 140 57%  28.20[20.20, 38.20] 7l —
18 32368 2102 45 28347 2325 45 57% 4011 [30.85,49.27] 7l
17 31845 204 46 24678 1957 46 57%  71.67[63.50,79.84] e
18 308417 2138 28 281.02 2465 27  55%  27.15[14.894,39.36] T
14 32129 1931 46 291.25 2012 46 57%  30.04[21.98,38.10] o
z 289143 2012 40 32269 1953 40 57% -31.26 [39.95,-22.56] T
21 31356 2243 A3 ZJE604 5064 41 52% 27 47 [1083, 44 1] ——
73 28753 4937 41 37125 3963 41 50% -3372[5310,-1434]
24 32367 2034 34 28242 2519 34 5E%  41.25[30.37,52.13 T
25 32146 3558 45 296.37 3012 45 54%  2508[11.47,38.71] ==
6 3217 1879 39 20234 2017 39 57% 2036 [20.71,38.01] 2o
4 2745 113 31 2621 113 3 58% 12,40 [6.77,18.03] =S
5 32367 2103 26 28349 2324 26 55%  40.08[28.03,52.13 ZHl—
6 310.04 4066 43 28018 5146 43 50%  20.86[10.26, 40.46] s
9 314 234 72 290 507 70 55%  24.00[10.85, 37.0§] —e
Total (95% CI) 868 849 100.0%  26.12[15.38, 36.85] -
Heterogeneity: Tau® = 505.04; Chi*= 379.84, df= 17 (P < 0.00001); I*= 96% I t t |
Test for overall effect: Z=4.77 (P = 0.00001) mUFavours [ngerlmental] UFavours [co:ttll'oll 100
E 18 OI(PaO,/FiO,) Lk ZR#R &
Fig.18 Forest plot of comparison of oxygenation index (PaO,/FiO,)
Experimental Control Mean Difference Mean Difference
Study or Su Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
10 32350 2012 39 28246 2524 39 B.9% 41.13[31.00,51.26] —RS
11 32034 2067 42 28856 2136 42 88% 31.78[2279, 4077 i
14 321.55 10899 44 29321 2045 54 18.5% 28.34[22.15 3443] Dy
15 320 205 144 2908 504 140 8.8% 29.20[20.20,38.20] T
16 32358 21.02 45 28347 2325 45 85% 40.11[30.85 48.27] e o
18 30817 21.38 28 28102 2485 27 4.8% 27.15[14.84, 38.36] T
19 321.29 19.31 46 291.25 2012 46 1089% 30.04 [21.98, 3810] =
21 313.56 2243 53 286.09 50.64 41 26% 27471083, 4411]
24 32367 2034 34 28242 2519 34 B.0% 41.25[30.37,52.13] R
25 32146 3558 45 296.37 3012 45 3.8% 2509([11.47, 38.71] —i-—
26 3217 1879 39 39234 2017 39 95% 2036([20.71,38.01] e !
5 32357 2103 26 28348 2324 26 49% 4008[28.03, 5213 =
6 31004 4066 43 28018 5146 43 1.8% 29.86[10.26, 49.46]
9 314 234 T2 290 507 70 42% 24.00[10.495 37.09] T o
Total (95% CI) 710 691 100.0% 31.88 [29.21, 34.54] ]
Heterogeneity: Chi*= 16.30, df= 13 (P = 0.23); F= 20% e R 5 e R

Y (P=0.000, MD =26.12, 95%CI:

1538 ~36.85) . RHHE—HEA LI THUSHE T, 2550
HRFFHRIE TS 2, 4. 17 M23 B3k, Sk
X AR SCERE , FRREET Meta 38T, & R4S BIFFT 4118]

BT M o

SRR KRR

Test for overall effect Z= 23.44 (P = 0.00001)

Favours [experimental] Favours [control]

E19 HERR%S A 2,4,17 7123 BJ3C#k/E Ol (PaO,/FiO,) LL B I ZR bk
Fig.19 Forest plot of comparison of oxygenation index (PaO,/FiO,) after excluding the study No.2, 4, 17 and 23

AR RIS LR
%%%‘J’ﬁﬁéﬂ Ol (PaOy/FiO,) W5 T 1E % ) i Eh

WERBAHRMRITH, 2R EA5%1
(P= 0.000, MD =31.88, 95%Cl: 29.21 ~34.54).,
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2.3 KFRE

K IHEHE Meta 3 W20 A RIS Bt /D, 25530
TR RE ) R, AT Tk AN X B g L
St MR Cochrane T, 4l IR <} Bl 1T &

0 0

FARMBIENIE, S IFHEFR Meta 20798 A BIRFFEEON A
BT 105, XFPa0,. OI (PaO,/Fi0,). FRAHLEHHLIE
MOF DA FFET AT, ISF B R A FR H A
AT, UEHARIR Meta SMT &2 RN UL 20,

0.0

SE(MD) SE(MD) SE(MD)
g o\
1 4 P 0.2
M{, /r’%o §
2 9 8 {0 04
e '
3 12 0.6
4 ] o, 16 , 0.8
5 P MD 0 L MD o MD
-100  -50 0 50 100 -100  -50 50 100 =100 50 0 50 100
A B C
0.0 . .
SE(logfOR]) 00 SE (loglORY) /;
0.2 "" .\‘ 02
3" / \
0.4 ; ;a 0.4 .
ji Al ;%
0.6 PO 0.6 joo
o ’}
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L0 j \ OR o } OR
0.001 01 1 10 1000 001 0.1 1 10 100
D E
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20
Fig.20 Funnel plots

3 it

FIAT, PUEAEAT RAEEAFRHA TR A B0, &
A 16 A NAR A WAL 2 — o EAFR, #hIR
SRR N EAT R I IAEAE F AR A e A i ok
JRZ LT B A (I RIR T T . A IFTERIER I,
KA i BT R A r By fE A . HER
MR R HERRE B 2%, W HIGY 7T il & YR shHE
PRASGHATHEB AL - TR BhHEERASOGF P T R AL R
WOEBRBE I B2: , SBURWIRE , Mo 5k — UK
oo AAESCTEBIRES A AT UL T X 7 syt
TG R, I RE S h X = B il 5 i g A8 47 A
W, B AR AL S R R T TR —

LR Meta 2} AT AOA5 2R, AR SCHE FH A H5 R 4h
PR, R R A IR A S U B T AR
AT IEH AR ERR AR RIS HRRAL, o 1A
TE RO . Sk — 2D P DR B R PR 2 IR R
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