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[(FHE] BH MR WATEAAROAEERE (thEPO ) XHRALH AR E L (VLBWI) #4568
KBEMIGRIT A, ik EEVLBWI 78 fil, R4 ILACHEIERE 53K thEPO IR 4L (=35 ) S5XFIRA (n=43) .
IRITHENT 4~5h WA T thEPO (250 IU/kg, BEJH 31k, M 4 J8) o SIEREE 40 JEBHATHTAE LR 24T A Al
(NBNA) , &fiIEMGEY 3 AL 6 A, 12 AT Gesell & BRI, IF LA IEIKRE 6 AR TiE &0 (ABR)
Kk B AR R, R IRITHSIERRE 40 K NBNA P43 5 TX R4 (P<0.05) o IBIFH MR IA 3
H B R38N RE AR IRAL, lIERR 6 ARTERIZEsh . sERES . #HacRe XA, AlENRE 12 Aty
Kigzh. WERife)) . KEHEhE . #aghe )y, IEE R TR, 25 EAGITFE L ($)P<0.05) . BT
HAIENGRE 6 AR ABR 52958 . ki B AR ST % R BALT XA (P<0.05) o &it FH thEPO IRIF AT LA
PEit VLBWI #8 RGO R I , des BULRINAL, B3 MOEFRES), WMERGEE A —E i ER .,
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Effects of recombinant human erythropoietin on neurointelligence development in
very low birth weight infants

CAI Yue-Ju, SONG Yan-Yan, HUANG Zhi-Jian, LI Jian, LV Jun-Jian, WANG Xiao-Jie, QI Jun-Ye. Department of
Neonatology, Guangzhou Women and Children's Medical Center Affiliated to Guangzhou Medical College, Guangzhou
510623, China (Song Y-Y, Email: yansong841@126.com)

Abstract: Objective  To evaluate the clinical effects of the early use of recombinant human erythropoietin
(thEPO) on the neurointelligence development in very low birth weight infants (VLBWI). Methods  Seventy-eight
VLBWI were divided into thEPO treatment group (n=35) and control group (n=43) according to the choice of their
parents. Neonatal behavioral neurological assessment (NBNA) was performed at 40 weeks of corrected gestational
age. The Gesell Developmental Schedules were used for neurodevelopmental evaluation at 3, 6, and 12 months of
corrected age. The abnormal rates of auditory brainstem response (ABR) and cranial ultrasound were evaluated at 6
months of corrected age. Results  The rhEPO treatment group had significantly higher NBNA scores at 40 weeks of
corrected gestational age than the control group (P<0.05). The adaptability at 3 months of corrected age, the gross motor,
adaptability, and sociability at 6 months, and the gross motor, adaptability, fine motor, sociability, and language at 12
months were significantly better in the thEPO treatment group than in the control group (P<0.05). The abnormal rates of
ABR and cranial ultrasound in the thEPO treatment group were significantly lower than in the control group at 6 months
of corrected age (P<0.05). Conclusions Early use of thEPO can promote the early recovery of neurological symptoms
and improve the cognitive, motor, and language abilities in VLBWI due to its protective effects on the nervous system.

[Chin J Contemp Pediatr, 2013, 15(12): 1064-1067]
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B oy RAETE WS VRN e, S O 2 2 A
AR, I EEGSEN R, n] SR IRE sz i,
s VLBWI 1 5.0% ~15.0% KK 8 8 A ™
PR RGUREE , Hoh 109 2045 R A ik R,
25% ~50% RPN A T BhT, TEE R
JLIEgl . WA= RE ) P nAEsk, BRI
PRLLANAEAE BLZR (EPO ) XA iR 2 R G HA Ry
FAEEAER, AT R0 I REZ A, BEE TS,
REAROi5R R B, (HR SRS - BRI E s ) S5
DT, i RATE TS B, AT 58 A i S
BF5E VLBWI A J5 0125 T B2 A M 204 A iR
( recombinant human erythropoietin, thEPO ) JAJ7,
WL FO T 7 e b3 S8 LR 22 R L T RE 2 45 1A
o

1 ARSHE

1.1 RS ESE

& B 2008 4F 1 A Z 2011 4F 4 A 78 3 Bi
A JF T B A L W B L (NICU) {3 B /9
VLBWI 78 il gkt 4, 55 42 ], 36 f4l.
A BIJLALE NICU JE7E i A A TATAT SR 4K 2 H
<7 B BEAE 5 R KT thEPO 67 AR [ 25451,
G ARG LA 248 2R G0 2 45 7 1 R T
MR, SN ANTE . VLBWI & Ak
Pk JRUBS: , o547 i 3 X FR LGS, thEPO X
Hi 453453 14 17 V6 B2 thEPO B9 %241, K A
Ve, A=A rhEPO E 5 HIRITA (35641))
AR HE XTI (43 61]) , PR EkAs
P B = 2A AR H 2 Dy S HEUE I h A28 AN ) 0
o AR . AR Apgar P4y, AEBEIE]
BHHE L 22 R TG T L (¥ P>0.05)
WL 1,

PARRAE: (1) FERBEHAE, EF2h N
AMENICU; (2) MR <34 ; (3) HAEkE
>1000 g H<1500g (4)HBRILT Wl HEEE.
SERMERTIE | ARG S5
1.2 Fik
121 R FE AR LHE BT X
SE X HE, IRIT AL E B LA NICU J5 2~3 h (4
J& 4~5h) PRI I 46 i B chEPOT IS B2 15 (
) A= 2450 A B2 w00 A e, 2 o
S20010075]250 1U/kg, #ibkESF, AR 3 ¥k, 34
JE W, B ] W i 21 1 < 220 o/L,
122 FHERE  THEBILAER 40 T
BE LA ZAT AN NBNA ), 2ERGH#E 3 H .6 1 .

12 H 730 51T Gesell & & R 1AL, 21EG
6 J IS 3 5| e B 4 B8 LI 75 & HL 47 Cauditory
brainstem response, ABR ) A3k fiil B #8 5 % % (W
SR AFTE IR 2 N MR IR S 4 e, il = GO
=46 K IAUKSE ), I LB @ NBEVT = 1%,
1.3 SitFES

I FH SPSS 16.0 X BRI TSEH 0T, TR
BLHMWME « briE2E (xxs) Fon, PRI ELL
BORM ka5 THEBORER T A 705 (%) 3R,
LRI LLBCR o K8, P<0.05 22 A 4eit
FEXL.

F1 MABJILERBEREE (x=5) H[F (%) ]

amiieEa YEYTFY
kb L P v e
i CJE) 301+1.5 298=+15 068  >0.05
AR (g) 1306+ 108 1297+ 107 034  >0.05
Apgar P43 (43)
1 min 79+13  81x12 071  >0.05
5min 8606 88x06 1.63  >0.05
HLAHE < 25(58) 20(57)  (0.008) >0.05
A BEI ) I
NEC 5(12) 3(9) (0.005)  >0.05
NRDS 22(51) 1543)  (0.534) >0.05
BPD 8(19) 5(14)  (0.259)  >0.05
PDA 14(33) 1029)  (0.144)  >0.05
PFO 15(35) 12(34)  (0.003) >0.05
IVH/PVL 6(14) 411 (0.11)  >0.05
W it i 5(12) 3(9) (0.005)  >0.05
HA AT ZAL 31(72) 25(71)  (0.004) >0.05

H: NEC: B JLRBeM/NmLE 7 %5 NRDS: i JLITmg
FILEAAE; BPD: A MIA T AR PDA: kT4 KM ;
PFO: BIFIFLAMT ; TVH/PVL: % P H I / B2 & B s dab

2 #R

21 BILEFERBERER

AT AR L BRI ZET: 1 6, FETZJR AN
NEC (TT3) , XA ApeImzeT- 2 fil; HEEE
REE W7 = fE LT 2BV B2 B RIS 3 A R RJL
A7 72451, i 3 (IRYTL 1], WFRRAL 2 5] ) 5
ZU B 6 A, Kili6 6] (IGI7F4 3 #), g
M3 ) ; BANEMRE 1 20, i 106 A7
45, XTHRAL 6 ) , FTIABRIEA SET R
2.2 NBNAEHZER

4] 1E i 1% 40 J8 IR 97 41 19 NBNA F 43 8
3841248, X M4 }367+09 4, HIT 4
NBNA 501 i i3 T IR, 2R BA G H¢E L
(t=5.57, P<0.05) .
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2.3 ABRWELER

A IE R i 3 H BHA YT 41 ABR 55 K R 49%
(16/33) , X HAH K 51% (2039) , R LG
H2E B L (£=0.056, P=0.81) ; ZIIE ik 6 A
BFIETT 4L ABR S5 % 0 23% (7/30) , XFHE4L N
47% (17/36) , ZFBEGFHI¥E X (=401,
P=0.04) .
24 fBEBER

BITHLERR I 6 A rE k5 BB SH RN
30% (9/30) , X HE4H Ky 58% (21/36) , =R H
FGtFmE L (=529, P=0.02) .,
2.5 Gesel EBEXRIENIEFR

A IE BRI 3 H BSR4 035 W BE 14 T X AR
4, ZRAGIHFEL (P<0.05) ; YiEfEE6 A
R RKizsh, iGN RET . #H32HE I F 0 B4,
ESRINEHAGI 225 (¥ P<0.05) 5 YIEJRE
12 AR Kizgl ., W EETT . FEA3E. #H2che
N OEFHBMATRA, 2R HEAZIHE (Y
P<0.05) , W% 2~4,

*R2 WALERF 3 A Gesell EffELE
A0 B Kigdh GERRRS REENahE #tacAiTh BT
YR 39 74+17 66+19 75+16 70+19 74+16

(x+s)

WRIT4l 33 77+12 78+9 76+ 8 73+13 74+6
tHE 0.78 3.04 0.24 0.79 0.17
PiH >0.05  <0.05 >0.05 >0.05 >0.05

%3 WHLEF 6 A Gesell G ELER
A5 I Kassh ENRES KEAEE xZtTh EE
XHHEZH 36 88+10 83+16 80+23 89+12 94«11
VBIF4H 30 95+13 95+18 82+4 98+13 92+12

tH 229 267 0.50 2.89 0.74
Pl <0.05 <0.05  >005  <0.05  >0.05

(xxs)

=4 TALES 12 B Gesell 4 ELE

(x+s)

A B Kizgh dENRET) KEANEhE #EAT N IR

XHEZH 30 92+14 93+13 87=+8 94+10 98+13
AITAL 26 102+13 10617 96+7 106 + 14 109+ 13
RN 3.01 3.50 4.70 3.65 3.27
P <0.05  <0.05 <0.05 <0.05 <0.05

26 XEFFE1EAANNIES. AHBERER
AR 1 R, B3R5/ 7 RIMLEH .
YRR 22 RS E L (¥ P>0.05)
IR L 2T AR 2205 .
2.7 FAMMERE. MEBLSERILR
IRIT AR LM S 22 (ROP) KRN

23% (8/35) , Hirh T I ROP 4 5], T ROP 3 i,
M ROP 1 f7l; XFREZH A 28% (12/43) , Hifr 1
B ROP 5 4], T ROP S5 %I, MM ROP 2%,
HB KRS E R B S LG FE
(I P>0.05 ); JRI7 AL &R0 9%( 3/35 ),

STRRZH K 2% (1/43 ) , 225 T80H ¢ X ('=0.53,
P=045) .
3 it

VLBWI t T4/, HAEKREAL, B EAT
AR, HoZEENEIM R R, &
YRR, e A R A SR AR R R A R L
A ILES, IR L R A Z R G620,
T 51— R I M2 5 i i & A, M 9T 3
W, R R L BT ORI G A I 2T Xt
HRX 22 R G0 =R R R B, I, AR AR
B VIBWI, RIS & Al i 4 ih gL, 7E 4
IERREY 40 AT, MELAHEAT TSR, BURY B
TRIT BT T ik A e LA US4 N B R

AR R, K 1 3l W A R F 58 & B EPO
bR TR A& T, T TR ILR A iR
Ah, ARSI 7R Ge 0 HOR R p 28 R g b oA
AP R VE T Brown % MO G X A fR R
<1500 g, fifikt < 30 JE1% 366 ] VLBWI #F 474
MEARFSE, EREMT EPORIT 5B Ak EE
B (MDI) EEA I, AR 3 d PR
LRI T N EPO, W58 H X H = LA 24 R 500
PRy R, LR YT s i ELA A Bt 1 1%
A B B AR ", [FEE, Neubauer 25 1 %}
WAE 1AL AR E L (ELBW ) 457 EPO
RIT, JFAE 10~13 S B 5XT A 1T e 8 BE &
B, LB EPO IGIT LR B K T 1AL 2 80
W T AR (55% vs 39% ) o AW HIGIT A
) NBNA 23508 5 W) ABR A3k f5i B 846 Ar 45
Py e T RR 4L, UiHH thEPO REfRUE L2
RGN R IR E , WD SO 2 R G,
MBS WRITAMIERB3I AL 6 . 12 AR}
() Gesell & B ¥F43 ¥4 %F FRAL B i, 4278 thEPO
Al ks VLBWI AL, iZsh MaB FRE T, (iR
ILEREM AT, MMARGHA —E MR ER,
SERSMCSCRRIRIE AR, Y, Ak, BT I LFERE
Vil e IF A & B0 1 BIRE R L, iR LK R
AR AR = S B A R fe (PVL) 25380 L
T B E R R R, AR TP P4 L & A 45
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TEZS T vhEPO 5, PR LA TS S 1R W
W LT YUY 9 () & e, 3R thEPO TR L
HA—Em%att, B4 SCEIRIE EPO AT fE &
HEL= )L ROP AR B &%, Ohlsson 25 " i
9% &I thEPO 233411 ROP A% & A2 3R K
FHARE (=) , WA thEPO Ik &
PLXLEff AL, {H Brown 55 " HITA R i F thEPO 1)
A IE)RR G, & A ROP AU XU R, A58 i R 4]
257 thEPO JGY7 5, RIS X RELL R ROP &
R A5 ROP AR LI 2 R TG 248
Jr PRI AT B 5 FH 245500 i SRy I Rl 2 A7 G . Zaffanello
2 VSTt 3 B L= JLZA T 3 5 4 Y thEPO JAYT IR
FIEILEAE T AR, HALH TS e i i
L FE Ik EPO Z44&, EPO EA L M4 A= K A
BN B A0 L B A A A G EEARTEFE T, R
7 2L I 5 TR 1) A ) B0RE Z2 T X IR, (H kb
BRI AR X, i H i T R 2L
SR LI I A RAERT AR, HAER =L ke
ST 139", B AR XEDE A 1M 45 R A& i EPO 5]
Y,

Mz, BRI thEPO 7] B 5 2% VLBWI /Y
e, WO BORRM ARG FRIEN kKA. BAR
WG AR WL AN RN, {H EPO VBN —F i)
MZEIFRITY), BT L0, KEEAMIGIK
W52
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