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Validity and safety of hypothermia combined with EPO in the

therapy of neonatal HIE : meta-analysis
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Abstract: Objective To systematically evaluate the validity and safety of the mild hypothermia combined with erythropoietin
(EPO) in the therapy of neonatal hypoxic ischemic encephalopathy (HIE).Methods PubMed, Embase, the Cochrance Library,
CBM, CNKI, Wanfang database were searched and random controlled trials were collected.The bias of literature was evaluated by
Cochrane system.The data were extracted by Revman 5.3 software for meta-analysis. Results Finally, 12 articles were included,
though the quality of methodology was not very well.The results of meta-analysis showed : the therapy of the mild hypothermia com-
bined with EPO compared with the mild hypothermia therapy alone: the concentration of S100 and NSE decreased significantly.
S100 concentration MD =-0.34,95%CI : -0.43--0.25, P <0.000 01; NSE concentration SMD =-1.74,95%CI: -1.96--1.51,P <
0.000 01.Compared with the mild hypothermia alone, the therapy of the mild hypothermia combined with EPO could increase the
NABA score (SMD = 1.64,95%CI:0.97-2.31, P <0.000 01).In terms of safety assessment, There was no significant difference in
mortality and adverse reactions between the two groups (P>0.05).Conclusion The therapy of the mild hypothermia combined
with EPO in neonatal HIE can reduce the concentration of NSE and S100, increase the NABA score and the level of neurological
function, and it has better safety meanwhile.

Key words: Hypoxia-ischemia, brain;  S100 Proteins;  Phosphopyruvate hydratase; Infant, newborn; Meta-analysis; Hypo-
thermia;  Erythropoietin
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1 QA SCHRIEASRHE
e B GRYG L/ % FEH ) Tt (EPO+V AR ) POt = R N o ]
(5] 1922/25 Ay SRR 1000 U/kg 300 Urkg (149 th-EPO,B& R 1 1% TAGR 15Kk O@
(6] 13/15 U T ST EPO 300 Ulkg, B H 1 Uik 54 TAGE 15K OB
[7] 16/24 PR B T AT EPO 300 Ulke, I H 1 YR Ik 4F TR 15k Q@
[8] 25/19 FIKIESS rh-EPO 1000 Ulkg, FER 1 ¥ TRE 14Kk @6
(9] 24/24 ST th-EPO 200 U/kg, iR 1 ¢ DIZ 1S NI ) 6))
[10] 42/42 ki EPO 1000 Ulkg, B H 1 1k TAGRE 18k OB
[11] 41/41 B F AT EPO 300 Ukg, 8 H 1 Uik 54 TALRE 15Kk O3
[12] 42/42 KT th-EPO 1000 Ulkg, FRR 1 1% WARE 15Kk Q@O
[13] 34/34 B T AT EPO 300 Urkg, F H 1 Ui ik 54 WARE 15k OO
[14] 19/19 B T AT EPO 300 Ulkg, i H 1 Uik 54 TAGR 15k OO
[15] 24/26 % 1,2,3,5,7 Kk EPO 1000 Urkg WRE 7Kk @6
[16] 24/112 51 KKES 2 K EPO 10000 Ulkg, 55 3 K .. TARE 8K @G
TE1:rh-EPO - T JELLAN A A 3R s DI NSE K5 @I S100 7K ONBNA 43 @IET s QA R FfF R 2L
T2:% 2% [ 453K 250 Urkg, 556 K500 Ulkg, 257K 1000 Ulkg, 55 8 K 2500 Urkg, ¥ ik
Experimental Control Std. Mean Difference Std. Mean Difference

Study or Subgroup  Mean SD Total Mean SD Total Weight IV. Random, 95% CI IV. Random, 95% CI

2.9.1 il ht

chen2014 3821 132 13 37.33 1.29 14 13.7% 0.65[-0.12, 1.43] N

deng 2014 3833 111 22 308 194 25 114% 4.61[3.48, 5.74] —m—

guo2006 37.8 1 16 364 1.1 24 14.3% 1.29[0.59, 1.99] -

jin2016 3821 13 34 3602 111 34 150% 1.79[1.22, 2.36] ol

yang2017 3821 047 41 3664 123 41 154% 1.67 [1.16, 2.18] -

Subtotal (95% CI) 126 138 69.9% 1.02 [1.02, 2.81] -

Heterogeneity: Tau? = 0.90; Chi* = 33.82, df = 4 (P < 0.00001); I* = 88%

Test for overall effect: Z = 4.20 (P < 0.0001)

2.9.2 Kalht

deng 2014 344 14 19 315 229 25 144% 1.40[0.73, 2.07] S

xue2015 36.57 534 42 3328 405 42 157% 0.69[0.25, 1.13] B

Subtotal (95% CI) 61 67 30.1% 1.00 [0.30, 1.69] &>

Heterogeneity: Tau? = 0.17; Chi? = 3.05, df = 1 (P = 0.08); P = 67%

Test for overall effect: Z = 2.82 (P = 0.005)

Total (95% CI) 187 205 100.0% 1.64 [0.97, 2.31] EoS

Heterogeneity: Tau? = 0.70; Chi* = 47.54, df = 6 (P < 0.00001); I? = 87% ' ' ; ;

Test for overall effect: Z = 4.77 (P < 0.00001)
Test for subaroun differences: Chi? =252 df =1 (P =0.11). I = 60.3%

E1

(1000 U/kg) FlZN5 V.2 (200 ~ 300 U/kg) S100
JE 5T R LU A Gt 2 S, LN B
I MD {8 4> % 4 -0.38 (95%CI: —0.45~-0.31, P <
0.05) F1-0.30(95%CI: -0.41~-0.19, P < 0.05) ,

232 P iENSE & 75 SCERIRGE TR
IS EPO 5 5 AR YT X HIE 5 LI i NSE
SZMR AR ST , ARARIEN DL IR 2., SRR 18] S5 S 1 A 06 2%
WA P=0.11,F=43%, iz FH [E 78 %500 A 543 Hr
Meta 43 BT 45 B 7% . SMD = —1.74 (95%CI : —1.96~
-1.51,P<0.000 01) , #&/R ZRT7 JE AR YT 4L NSE
WeBE IR T XTI . KGRI 41 (1 000 UZkg) F1 /)
#8341 (200 ~ 300 U/kg) 5% BR 4 LA 344 Se it
25 X, [ RN AR LA I SMD B 43 51 - 1.55
(95%CI : =1.90~—1.20, P < 0.05) F1-1.87 (95%CI :
-2.17~-1.58,P<0.05)

233 NABA#4 75 SCERIE TECAIRIT A
WA ZH NBNA P45, AR E DL 3, SCRik ] 5 5T

4 2 0 2 4

Favours [ {7177%] Favours [IE{EHELA]

M7 S 10027k &

PG 6 245 5 . P < 0.000 01, 2 = 87%, i AL A5
BT IR 155 Meta 0 AT45 57K : SMD = 1.64(95%CI :
0.97~2.31,P<0.000 01) , & /R ZIGY7 Ja Bk A iR TT 4l
L BEZL NBNA 150 A B 88 & . 3ok, 4l o i
ZEHIR, KA EZH (1 000 U/kg) FilZINEHIE4H (200
~300 U/kg) 5 X HA LA 22 S A Gt t27 5 L, SMD
{5 53 5 4 1.00 (95%CI: 0.30~1.69, P<0.000 01) £/
1.92(95%CI:1.02~2.81,P <0.000 01) .

234 &AMWIEy SEIIGE TEAIRITAS
AR T LR AL, FRAR R DL I 4, SRk HLAT TR b
SR FH 18 5 355 07 A5 7 AT Meta 43 BT, 45 SR 7R OR =
0.51,95%CI:0.20~1.27, Bt & 3R 97 415 WAR IR 41 1Y
WPEF 2 LG F 5 L, P>0.05. F34h, 25 3¢
HRHRGE T 3697 A S M40 8 A Hb | i/ PLT (348
b, BRI ILIE 5, 32 FBEALALN BT A0 B 45 R YT
5 AU 22 5 5 6 BR AL TE 4 12 2 S, MD (B 4351l
H 6.54 (95%CI: - 26.76~39.84, P>0.05) F1 7.04
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BE5  XTHIERJLIAYF A Hb PLTSZ W0 ) FRAR A

Experimental Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV. Fixed, 95% CI 1V, Fixed, 95% CI
2.10.1 Alhk
chen2014 15.3 6.42 13 2241 463 15  75% -1.25[-2.07, -0.43]
huang2017 16.82 4.06 19 22.36 4.62 19 10.3% -1.25 [-1.95, -0.55] "
jin2016 15.25 5.01 34 253 412 34 138% -2.17 [-2.77, -1.56] ™
tian2017 2164 288 24 2937 342 24 88% -2.40[-3.16, -1.65] *
yang2017 1621 471 41 2333 312 41 176% -2.01[-2.55, -1.48] -
Subtotal (95% CI) 133 58.0% -1.87 [-2.17, 1.58] <
Heterogeneity: Chi? = 8.34, df = 4 (P = 0.08); I? = 52%
Test for overall effect: Z = 12.45 (P < 0.00001)
2.10.2 Kt
xue2015 1748 299 42 2628 7.76 42 214% -1.48[-1.97,-1.00] ==
yan2006 174 26 42 235 46 42 206%  -162[-211,-112 —;—
Subtotal (95% CI 4 4 42.0% -1.55 [-1.90, -1.20
Heterogeneity:nChz’ =015, df=1(P= 0.?0]; 12=0% 8 ’ 185 [ 1:20]
Test for overall effect: Z = 8.75 (P < 0.00001)
Total (95% ClI) 217 100.0% -1.74 [-1.96, -1.51] ¢
Heterogeneity: Chi? = 10.45, df =6 (P = 0.11); I = 43% , ) ,
Test for overall effect: Z = 15.15 (P < 0.00001) 4 2 0 ; 4
Test for subarouo differences: Chiz = 1.97. df = 1 (P = 0.16). I* = 49.2% Favours [ {3777i)] Favours [ {iCik
B2 Mg NSEZRARIE
Experimental Control Std. Mean Difference Std. Mean Difference
Study or Subgrou Mean SD Total Mean SD Total Weight IV. Random, 95% CI IV. Random, 95% CI
2.9.1 /Al
chen2014 38.21 1.32 13 37.33 1.29 14 13.7% 0.65[-0.12, 1.43] N
deng 2014 3833 1.11 22 308 194 25 11.4% 4.61[3.48,5.74] -
guo2006 378 1 16 364 1.1 24 14.3% 1.29[0.59, 1.99] -
jin2016 3821 13 34 36.02 1.1 34 15.0% 1.79[1.22, 2.36] =
yang2017 3821 047 41 3664 123 41 154% 1.67[1.16, 2.18] T
Subtotal (95% Cl) 126 138 69.9% 1.92 [1.02, 2.81] -
Heterogeneity: Tau? = 0.90; Chi? = 33.82, df = 4 (P < 0.00001); I? = 88%
Test for overall effect: Z = 4.20 (P < 0.0001)
2.9.2 Kilht
deng 2014 344 14 19 316 229 25 14.4% 1.40 [0.73, 2.07] =
xue2015 36.57 534 42 3328 405 42 157% 0.69 [0.25, 1.13] .
Subtotal (95% CI) 61 67  30.1% 1.00 [0.30, 1.69] <>
Heterogeneity: Tau? = 0.17; Chi? = 3.05, df = 1 (P = 0.08); I = 67%
Test for overall effect: Z = 2.82 (P = 0.005)
Total (95% CI) ) 187 205 100.0% 1.64 [0.97, 2.31] L 2
Heterogeneity: Tau? = 0.70; Chi? = 47.54, df = 6 (P < 0.00001); I = 87% ' L + '
Test for overall effect: Z = 4.77 (P < 0.00001) -4 0 4
Test for subaroun differences: Chi? = 2.52. df = 1 (P = 0.11). ¥ = 60.3% Favours [l {717iL] Favours [MFIGHL2]
B3 NABATTSF Y ARARIE]
Experimental Control Odds Ratio Odds Ratio
Study or Subgroup __Events  Total Events Total Weight M-H, Fixed. 95% CI M-H, Fixed, 95% CI
deng 2014 1 20 1 25 6.4% 1.26 [0.07, 21.54]
Larry A. Bauer,2012 0 24 0 112 Not estimable
1in2015 0 25 0 19 Not estimable
yan2006 5 42 9 42 60.2% 0.50[0.15, 1.63] —
Yvonne W. Wu2016 2 24 5 26 33.4% 0.38[0.07, 2.19] i
Total (95% Cl) 135 224 100.0%  0.51[0.20, 1.27] -
Total events 1
Heterogeneity: Chi? = 0.50, df = 2 (P = 0.78); I? = 0% B 501 051 ; 150 1050
Test fi Il effect: Z = 1.45 (P = 0.15 . - .
estioroveralefiec ( ) Favours [f%717i%] Favours [IEiKii%]
B4 HIERT LRIER A ZRARIE]
Experimental Control Mean Difference Mean Difference
Study or Subgroup __Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI
1.3.1Hb
in2015 -1 30 44 0 46.89 41 326% -11.00[-27.87,5.87] —&T
deng 2014 -18 2246 19 -41  16.39 25 36.1% 23.00[11.03,34.97] ll
Subtotal (95% CI) 63 66 68.7% 6.54 [-26.76, 39.84] -
Heterogeneity: Tau? = 522.31; Chi* = 10.38, df = 1 (P = 0.001); I = 90%
Test for overall effect: Z = 0.38 (P = 0.70)
1.3.2PLT
in2015 24 gggs 44 92 11053 41 159% 8.00[-35.02, 51.02] .
gongi2014___ 1494 76 19 2097 7147 25 154% 6.03[-38.16, 50.22] —
Subtotal (95% CI) ) 63 66 31.3% 7.04[-23.78, 37.87] -
Heterogeneity: Tau? = 0.00; Chi? = 0.00, df = 1 (P = 0.95); I = 0%
Test for overall effect: Z = 0.45 (P = 0.65)
Total (95% CI) 126 132 100.0% 6.91[-15.12, 28.93]
Heterogeneity: Tau? = 312.75; Chi* = 10.46, df = 3 (P = 0.02); I*=71% . , F | ,
Test for overall effect: Z = 0.61 (P = 0.54) 200 100 6 100 200
Test for subaroun differences: Chi? = 0.00. df = 1 (P = 0.98). P = 0% Favours [II.{7ii117#1] Favours [ {lLi#1]



% #% E 2 Anhui Medical and Pharmaceutical Journal 2020 May,24(5) + 853 -

(95%CI: -23.78~37.87,P>0.05) , MAb, H 3553
RS SRR 5 B AR T AL AN AR IR A 2R T AR
KAV AR, SCR EA R B, 4P >0.1,
iz FH ] B AR R A A, B DR (OR = 0.59,
95%CI:0.19~1.77) JHYJ eI F (OR = 1.33,95%CI :
0.69~2.55) . ‘# %% 4 #l (OR=1.09, 95%CI: 0.56~
2.14) 4 B &Y (OR=0.48,95%CI:0.13~1.79) . £L.
Y M 22 9E (OR = 1.15,95%CI: 0.35~3.75) A% IfiL &
(OR=0.87,95%CI: 46.00~1.63) J ¥t Ifil f% i (OR =
0.64,95%CI:0.28~1.45) , 5%} B2 LA ¥y 22 3 48
EE L, P>0.05,
3 it

FRAE 2011 R T JL it A Sk i A4 i o 416 1T 97
F6 0 X F HIE S JLRR T =348, = XHE " By7 ik
A AR LT ¥ S M — HE 7E 1Y Bl 2 LR B R T R
it HJE HIE i & AR AR AL e s g rh i 22
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PRI A KU B 2 509 . H R N A EL 20T
UR T WA 5 At b 22 O 40 T A R 9T A5
EPO 7E# A LI 5 473 HhmT £ 328 pf 28 B 240 R 7
FERN oAb, B 32 400 ) B8PS i 2815 R B o b 42 1) o
SHIER " ARG, R 2 A8 8 A e 47 3h 4%
Pl i) LA N TEE AT AT SR RE % 1 gl 22 n Al
REAVR MG 540 403 PO AR B R it LA T s ™.
M (5 FH 7 3G, B TR N EPO Ve At 7E 2%
P2 A, I AT R SR B KR 4 (3 000
Ulkg) B A ARLTAH AR 00 L LA R 2 421
AEREICT S E AR F LA,

AHFFE R F Meta 73 BT 850 WAR IR K5 EPO X
HIE 5 JL I3 NSE \S100 85 11 M DI REPE 53 S R
F A 5 ERMAR AT A LU, Bk
VAT R L PR HIE 5 LT NSE #1S100 &
FIATHREE , $2 15 NABA PF43.  IfiLif NSE .S100 £ F11E
R A A3 R 25, HK T 8 e AR R S 4 3 1) 31
BRI ™ B R B ACHIF5E R WIS R YT A XS HIE
i LI i P R e 3 OF HA B T s 2 oie
K, BA M YER .

FIANRBFFEAAL ST HT T P& A i YT RL,
IRV T I R AN R &L, EPOTE
AT AR A7 %) [RT R A T I AE P Bz A, i
ZTAARL | It/ A R A T B B A B 212
M e ABAHIESY & IR AR T A AT &
ML/ IIEY Y HT 5 2208, 21 A0 i 20 1 & R
Bl AR IR VAT A L RS L, H
AR R F R AR, GG B P T AL,

JF D RE 0 BRI D RE R0 ARG 1 s 5 % R 2 2
S AN, DL R -5 B T AR 67 A LR B iR
FTAIEAHTIA R FFR KA

ARWFFATIRAFALE AL - (1) 7k i A
15, R FERARIE KR AR B, HAR 3 S
N B MFFEFERIOOUE , PRI 6 45 D 5 R0 52 it £
LA I 52 MR AE 5 45 2R ) LSS R AR S
it S 22 B i, KBRS 1 F 5 4 3L B 52 43 19 Uk
# 5 (2) 8l JRdabr NABA VT3, 2 th A= JLEE I PTE
ZANBETT A5 EWEECR, 73 4 EPO (1977
i, I RO AR R o i R Bt T 3K
FFEEMT 0] 8522 50K, 1X A BEJE Meta 704 5 SR R A7
TE R SR, HLIR YA SCHRASCR 520, ARGt S i
KR, WU B — A R A R e R, SR
WG BR AT A T 5 (3) A0 A SCifik e /022 i 11
BEVT , X T HIE o L4 B0 A= 30 i o > RE T i
28 RGO IR B/ TR 5 (4) A 3 Sk
T AT RESRELRAN BRI, AT B 22 R A BE RIS
MRS I AR T IR R 22 2

25 b ARIRI & EPO BRI T 7R TR
J7 HIE Ll RACR S, R % 2nlfThy. H
1 T 32 AR T i o i BRI, AN R GE PPN 45
AMERYEA fr it — R i, W Bt — 20T BT
A HIREAL IR, D AR B & EPOIRYT HIE fY
J7 AR AR .
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