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Abstract: Objective To evaluate the efficacy and safety of ganglioside combined with naloxone in the treatment of neonatal with
hypoxic ischemic encephalopathy (HIE). Methods The randomized controlled trials(RCT) related to ganglioside combined with
naloxone in the treatment of HIE were electronically searched PubMed, EMBASE,Cochrane library, CBM, CNKI, VIP and Wanfang
Database form establishement to March 2019. Meta-analysis was performed by RevMan 5.3. Results Fifteen RCTs involving 1 116
infants with HIE were included. Meta-analyses showed that, compared with the control group, the treatment group of the effective
rate was higher (RR=1.25, 95%CI=1.18 — 1.33, P < 0.01), the NBNA mark was improved (MD=4.24, 95%CI[=3.72 — 4.76, P <
0.01), conscious recovery time was reduced (MD=-2.13, 95%CI= - 2.54 — - 1.71, P < 0.01), the reflex recovery time was reduced
(MD=-2.14,95%CIl=-3.31 — - 1.56, P<0.01) and the muscle tension recovery time was reduced (MD= - 2.46,95%CIl=-3.99 —
- 1.13, P < 0.01) and with lower occurrence rate of sequelae of nerve system (RR=0.23, 95%CI/=0.11 — 0.46, P < 0.01). Subgroup
analysis results were basically consistent according to different interventions in the control group. Conclusion Ganglioside
combined with naloxone in the treatment of neonatal with HIE can effectively improve NBNA score, shorten the recovery time of
clinical signs and reduce the occurrence of sequelae.
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Table 1 Basic characteristics of included studies
YN\ Sk Hiulo il F- o4 it JPREd AR
X JEA7,2017 ot & 38 HEIBITHANIEET 0.1 mg/(kg-d) 7 0OQ®
R 39 HHUAST UK 0.1 mg/ (kg d)+HIIZ T T IE 20 mg/d
FEEETE, payit 60  HHLIBIT NN 0.05~0.1 mg/(kg-d) 2 O@
2013 L6 60  HOIBIT+NEEH 0.05~0.1 mg/(kg-d)+# £ F5E 15 20 mg/d
JEE R, 2011 it 44 EBIRIT 0 O®
e 44 HEIRITHONEER 0.1 mg/(kg- A+ T HF S 20 mg/d
A H1,2013 pagict 35 HEHIBITHANIEET 0.1 mg/(kg-d) 7 OB
N, 47 HEPIARITHONEER 0.1 mg/(kg-d)+AZ T S 20 mg/d
KBEENI, 2012 XE 40 FHLAIT+HANIEER 0.1 mg/(kg-d) 0 O
s 40 WHLAITHNIEER 0.1 mg/ (kg dD+HZ T IR 20 me/d
R FH,2017 PO 25 EHEIT 9N 0.1 mg/(kg-d) 14 @6
L 25 HHLAIT+HANIE TR 0.1 mg/(kg-d)+# £ F5 15 20 mg/d
2= 21,2014 i e 31 CEHRYT 0 0@
e 31 HHUBIT NS TR 0.05 mg/ (kg A+ F AR 20 mg/d
Bk#At,2012 X 27 CEMUAIT 0 0@
A4 28 HHLAIT+HENIEER 0.05~0.1 mg/(kg-d)+HP 4 T AE 20 mg/d
TEHAN,2013 of & 30 CEHLAYT 7 OQ®
i 30 HHBITHANIEEH 0.03~0.05 mg/(kg-d)+HZ T IR 20mg/d
FERIE,2015 i e 52 HIBIT+ANER 0.1 mg/(kg-d) 10 020
I 53 HIBITHENEEH 0.1 me/(kg- )+ £ T5E IR 20 mg/d
XEHT,2015 i e 34 HEMBIT 10 O®
L 34 HMIBITHNERH 0.1 mg/(kg- D+ £ T IR 20 mg/d
M FE",2017 it 34 CERHLBIT NS 0.1 mg/(kg-d) 7 O3
A5 34 CHHUBITHONIEER 0.1 mg/(kg-d)+HP 2 T AR 20 mg/d
it B 27,2013 A 30 WY 0 0@
(Y 30 HHBITHANIEEH 0.05~0.1 mg/(kg-d)-+HZ T IR 20 me/d
EAKHD, 2013 X 46 WHUAIT 10 0@
Y 45  HHAIT+HONEER 0.1 mg/(kg- D +AHZ 51 20 mg/d
BAEIE,2018 it 25 CEHLAITHNIERER 0.1 mg/(kg-d) 14 OO
s 25 HWHLAITHNIETR 0.1 mg/(kg- )+ £ 51 IR 20 mg/d
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Table 2 Quality evaluation of included studies
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Risk Ratio
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Risk Ratio
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1.1 FEIIHIT

2011 40 44 30 44 F.a%
ZEfE 2014 jed-] 21 21 21 5.5%
B ERZ01 2 26 z8 17 27 4 6%
EFR{E 2013 jek:] 30 22 30 5.8%
ARREER2015 21 34 23 34 6.1%
FEEDE 2013 29 a0 23 a0 B.1%
=FkEEZ013 40 45 33 46 5.6%
Subtotal (95% CI) 242 242  44.5%
Total events 223 169

Heterogeneity: Chi*=11.28, df= 6 (P =0.97); IF= 0%

Test for overall effect: Z=6.00 (P = 0.00001)
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PSS 2013 54 &0 43 B0 11.2%
FEEIE2013 43 47 30 35 9.0%
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Test for overall effect: Z=4 .54 (F <= 0.00001)
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Fig1 Forest plot of Meta-analysis in clinically efficacy between two groups
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235 ARRMEER R R SCEE P H
AN RN R A 2T 3 22 5 FL AR SR A R R
AN RN
24 ERREMEST

LI R A 280 2 F b 2 4500 < BT (BT 4D, B
AT EAE R 3550 43 A TR BR8P RS O3 H
U AT TR U = BTG, (A ) B s R S

WEsE izt Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI
241 EHiRT
2014 198 149 K| 146 1.7 K| 3.7% 5.20[4.30,6.10] -
$hA<ER2012 17.8 2.3 28 148 1.7 27 7.O% 3.00[1.93, 4.07] -
FEE2013 109 4.2 30 73 36 30 4.4% 3.60 [1.62, 5.58] -
¥EERE2015 123 1.5 34 85 1.7 34 9.4% 3.80 [3.04, 4.56] -
phED2013 1.2 27 30 78 23 30 7.0% 3.40[2.13, 4.67] -
=AaE2013 16.3 1.7 45 121 16 46 9.8% 4.20[3.52, 4.88] =
Subtotal (95% CI} 198 198  A7.2% 3.95[3.33, 4.58] |

Heterogeneity: Tau®=0.33; Chi®=11.83, df= 4 (F = 0.04}, F= 58%
Test for overall effect Z=12.39 (F = 0.00001)

2.1.2 FRRITNEERE

AETE2017 225 35 39 173 34 3| 58% 5.20 [3.8B, 6.74] -
ST 2013 192 22 B0 135 2 B0 95% 5.70 [4.95, 6.45] .
2013 153 23 47 10 21 35 8.4% 5.30 [4.24, 6.25] -
Sz 201 2 251 1.4 40 216 1.8 40 97% 3,50 [2.79, 4.21] .
SEE2017 a1 37 25 56 38 25 41% .50 [1.42, 5.58] -
ERA§2015 12 26 53 86 26 52 B8.3% 3,40 [2.41, 4.349] -
Ry 2017 143 48 34 101 47 34 3T7% 4.20 [1.94, 6.45] -
FRE2018 154 43 25 1041 45 25  3.3% 5.30 [2.86, 7.74] -
Subtotal (95% Cl} 323 300 52.8%  4.52 [3.68, 5.35] |

Heterogeneity: Tau®= 0.95; Chi®= 27.01, df= 7 (P = 0.0003); F= 74%

Test for overall effect Z=10.56 (P = 0.00001)

Total (95% CI) 521 507 100.0%  4.24[3.72, 4.76] |
Heterogeneity: Tau== 0.61; Chif= 41.76, df= 13 (P = 0.0001%; F= 59%

Test for overall effect Z=15.86 (P = 0.00001)

50 -25 0 25 50
Favours [experimental] Favours [control]

Testfor subaroun differences: Chif=110.df=1 (P =020, F=9.3%
E 2 74 NBNA iF 4 hn{E Meta-53 17 B9 R R E

Fig 2 Forest plot of Meta-analysis in increase of NBNA scores between two groups
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Table 3 Meta-analysis in recovery time of clinical signs between two groups

s B AE R SR PERS L6 Iy bt Meta-73-#1 25 SR
PlE "% MD 95%CI PlE
BEIRmME stisar 1] <0.01 91 i AL A% A -2.13 -2.54~-1.71 <0.001
RS St 719] <0.01 95 B LA 7 -2.14 -331~-1.56 0.008
Wik e st <0.01 99 B AL A5 70 -2.46 -3.99~-1.13 0.002
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PED {2013 2 26 5 22 14.6% 0.34 [0.07, 1.58] e —

Subtotal (95% CI) 9% 83 52.5%  0.23[0.09, 0.60] ~al--

Tatal events a 18
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Total events 4 17

Heterogeneity: Chi®= 0.56, df= 1 (P = 0.45); IF= 0%

Test for overall effect: Z=2.85 (P =0.004)

Total (95% CI) 185 164 100.0% 0.23 [0.11, 0.46] "

Total events 2] 35 . . . .

Heterogeneity: CThit=0.91, df =4 {(P=092), F=0% 'IZI.D1 0:1 1 1'0 100'

Test for overall effect: Z=4 14 (P =0.0001)

Fawvours [experimental] Fawvours [control]

Testfor subaroun differences: Chi==0.01. df=1 (P=092 F= 0%
B3 WHREELREEN Meta-53 Hi R E

Fig 3 Forest plot of Meta-analysis in incidence of sequelae between two groups
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