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Clinical study of iron protein succinylate oral solution for preventing and treating
anemia of prematurity

XING Yan, TONG Xiao-Mei. Department of Pediatrics, Peking University Third Hospital, Beijing 100191, China (Tong
X-M, Email: tongxm2007@126.com)

Abstract: Objective  To evaluate the efficacy and safety of iron protein succinylate(IPS) oral solution in
preventing and treating anemia of prematurity(AOP). Methods Sixty premature infants less than 35 weeks of gestation
were randomly divided into IPS(#n=30) and polysaccharide iron complex(PIC) groups (#=30). Treatment began at two
weeks after birth. The infants received IPS or PIC in addition to recombinant human erythropoietin. On days 14, 28,
42, and 60 after treatment, hemoglobin(Hb), red blood cell count (RBC), hematocrit(HCT), percentage of reticulocytes,
serum iron, and serum ferritin were determined. Liver and renal functions were evaluated before and after treatment.
Results There were significant differences in the changing trends of RBC and HCT between the two groups(P<0.05). In
the IPS group, RBC and HCT gradually decreased after birth, but began to rise gradually on days 28 and 42 of treatment;
in the PIC group, RBC and HCT kept decreasing from birth to day 60 of treatment. On day 60 of treatment, the IPS
group had significantly higher levels of Hb, RBC, HCT, serum iron, and serum ferritin than the PIC group(P<0.05).

No notable adverse events occurred in either group. Conclusions

in preventing and treating AOP.

IPS oral solution has good efficacy and tolerability
[Chin J Contemp Pediatr, 2013, 15(12): 1059-1063]
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FA DAL & R, DR, ZEZERIR L
i B JLHE R RS ML T Y P AL AR B S,
HAERTIR AOP Iy P RO % S VEAR B HF A Z UL
AWEIE B 1E LR A BR MR BB i AOP BT AL,
HE bR B G IR, E H ATk
FATT BTG AOP Z o8 H L, H AR Z [ T HI4b
BReGWnity, NIk, ABFFOR LR IR -2 & 2os
RAFARACR M SR &1 (I2RRRIE ) 1R
o FEPEXT IR 25, FTE PR HOWEE T 8 H B FAIR ER
Bijif AOP HYJ7 R K 321, A N e R S 1 24
2
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1.1 HxRX%

WEFEXT 4R 2010 4F 10 H & 2012 4E 5 H KB
B L Wi AR B AR = L. ALRRIEN
(1) k<358 (2) 4fE 2 I RETIGYT
I I A R B, WS (3) BN
MEFRRSUE , KAEHE IE 5, JCHA WXt I8YS il |

JE IS AR TEREIR s (4) AP IhEEIE® . HERRAR
WA (1) A2 sl s, ABO ¢ Rh Il 7

NE LG ZAE;  (2) FFREFNAIT IR A
PIRIARIT BN A RS, PN faE; (3) &imR
Gigidi; (4) WFEINRERH; (5) fAEHER
IRFEANTZ 5 (6) AR EHAE 25 Y i o
FAR T BB YFIRENLXT &7 R A 245
1.2 BITHIE

P45 A AN bR E R = LEEAL o i d . &
B AR ERIA T LM FHIRIT 4L, A4 30 il
BEMLIL 7 iR a0 s . A5 S A dLbRifE = L,
Fie BEAE B 4 Ja 7 EAT HEF X BLHET 25 R B
LB F R I TREDLIL A0, SRS H RE B LAk 1 25
Wikfrordl. TR 2 I RIGTY, WA LE
HHLN ) rEpo( 25 LB, JLBH =Rl 2500 |l 7=,
BER 250 Ulkg, —J8 2 Wk, HRiko e T g, 97
Fra i), HAEZEE (10megd, HIR) M4ed:% C
(50 mg/d, AR ) B4 AOP RYFERE b, 43510
EABERE (IR D RER, R
A, BEH 1.5 ml/ke, FIRDEEGE ) FZ gk
BEY (R, EEPIRRYT 4=, 4
H 4 mg/kg, FIARBCE ) #7697, J7HE 60 do
1.3 HMEHR

130 AARAE RITET . T T

e s B LR . 0%
BERIT TG A AT ARNE AR AL
132 fwwH FTEFNAITAET. RITE 14 d.
28 d. 42 d J 60 d B # ik 1 0.5 mL, K H 52 [
Beckman COULTER A 7] AUS400( 432553 VCS 75 )
MEMLIEA (Hb) . ZL40003%0 (RBC) | 41
M ER (HCT) . L4l (Ret) A7k
133 hiFs%kBR%EG TIRITHI GAITE 14 d,
28 d. 42 d F 60 d Bk ifi 1.5 mL, U2 1M g4k ( 55
[ Beckman COULTER & F] AU5400, 2575 ) K&
MEREF (EEP [KAT] Cobase601, HLLZFA
k) .
1.3.4 AFBZhaE  IBIT R IR A R A R R
JLI IS TH & R L 55 ol (ALT) | BHZ &R
(TBIL) . HLEF (Cr) FRZFESR (BUN) .
1.3.5  x#rdetd % e He B LFEIR YT it A rh
AR R, BRI MR AE RN Y (1) FRMIChE
KRB HCT<20%; (2) ZAUMFH HCT<30%, B
FLMAR SRR AN 2, PRI PRI X . PRI BT 455 . o0
gl et g% . S RMER N 225 (3) AL
FE HCT>35%, Fi0,>40%
1.4 FITESH

K H SPSS 17.0 etk A4 75307 %Ok
R + bR (x+s) Fom, PHYLEIM ST RE
A HEBE R FH MRS LY ¢ K TTHECTORE R
(%) Fom, KA KK, B2 NETRR AR
SR BT 225387, P<0.05 HESA G5 X,

W AT R AR,

2 #R

21 BIIL—mER

WAL ELER] . IRie . AR EN2ZR TS
T S (P>0.05) , UL 1. 4309 6 H fe /)
Ja s A 27 JH, KR R 35 J8 5 Bl A= i
980 g, HARHAMRE N 1750 o

1 AABIL—MBREE 0=30)

S5 1% L R R
j (i) (xxs, JH) (xxs,g)
Z R 30 16/14 300+ 1.6 1325+230
HOSRHmRELAL 30 13/17 30922 1366+ 224
PaGXL] 0.601 (1.875) (0.703)
P 0.438 0.066 0.485
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2.2 Hb, RBC. HCT. Ret T{LI1ER

EE W I 0 BN, JGY7 )5 Hb A HCT
Bl H i 3 02 8 A, Ret B & H 8 35 hn &
W w4y B F=21.655. 14.340 F1 4.545,
P<0.01) ; PiZ[E Hb Fil Ret 28k a3 2% B 501
AR (45 F=3.658, 0.000, P=0.061, 0.993) ;
{HF4LE] RBC F1 HCT ARk a#is R Geit2#E X
(43591 F= 7734, 6.957, P=0.007. 0.011) , Hrh
T HBEIAMR R4 RBC 1 HCT 2 [ 4 J5 B A,
B3 5N 28 d i1 42 d 8] 255 SFF iR Tl 7t
MR RBC A1 HCT ¥ A A5 5 BLE #i AR Y
A, W4 ] RBC A HCT 2R AR AR H , W2,
Bl 1. FERRFRIF AR (YT fE 60d) , SEABE
MR ZH Y Hb. RBC. HCT ¥y T2k, 2
SAEGHEE L (P<0.05) , W33, Ak
[)°F-35 Hb \RBC , HCTA/54b [ H #8591 H E TN

2.3 HABEHER

HAZ Iy 2000 s, LT AR if v Bk R
P 349 Bifi B (1] 7= AR AR Ak (4300 F=2.962., 24.205,
P=0.021, <0.001) , Hrigek A4 5 29005
T EUEE G SOZE IS kR, miEs&EH AL
Joi S IR B R S R 2 [R] I TR Ak R I Bk
HE AR E T IG A L (439 F=2.819,
0.185, P=0.099, 0.669) . UL 2. TEEFIIHIT
R (JRITIE 60d) , FE BRI 2k 40 1Y 1 v
R E AN E T2, 2RA5%01FE XL
(P<0.05) , W% 3.
2.4 HimiER

B R FIR R AR 2 B R AL AE IR 7 1
w1 YR 4300 A S ORI 8 YR, TR A A 51 vk
)22 R TG 24 X (£=0.884, P>0.05) .

xR2 WMARTHIEERES Hb, RBC, HCT, Ret, MiFEH%RHKELMELE (xxs1=30)
EERHIYE =t 7 IBITT 14d 28.d 424d 60 d
LR
Hb (g/L) 132+23 120 + 19 115+ 18 112+ 16 109 = 11
RBC ( x 10"/L) 3.6+0.6 34+0.6 3.4+05 34+05 34+05
HCT (%) 0.38 + 0.06 0.35 £ 0.05 0.34 £ 0.05 0.33 +0.04 0.32 0.03
Ret (%) 26£15 33+2.0 39+18 41+24 3.8+1.38
MEER (pmol/L.) 9.8+4.6 10.5+3.6 104 +2.7 11.4+24 10.1+22
MEERE A (pg/l) 178 +98 127 £ 76 112 +48 91 +36 79+6
EREE Gl
Hb (g/L) 136 + 21 124 + 20 121+ 11 116+ 11 118+ 10
RBC ( x 10"/L) 38407 3.6+0.6 3.6+0.5 37+1.0 38405
HCT (%) 0.39 + 0.06 0.37 +0.06 0.36 +0.04 0.34 +0.04 0.35 +0.03
Ret (%) 33+2.0 35+19 35+1.9 39+19 35+15
ML ((pmol/L) 10.5 + 4.1 10.1 £3.4 11.4+27 12233 11.8+2.3
MIEBEE (pg/l) 153116 115 + 87 107 + 59 93 + 41 89 + 40
19 —— Al 0.4 - o AL
3.8 \—/ T PR 0.38 - —m— EEIRHRR A
3.7 A
g 3.6 g 0.36
g . \\’—"’\ ;
@ 34 4 0.34
33 1 0.32
3.2
3.1 v T v v 0.3 y
0d 14d 28d 42d 60d 0d 14d 28d 42d 60d

H i

i

B 1 #4H RBC 1 HCT & I kiER (L& RBC, £7E HCT)
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*®3 MWMABTHERE Hb, RBC, HCT, RET., MBFHRHKELRMLILE (xxs)

205 n Hb (g/L) RBC ( x 10"/L) HCT (%) Ret (%) I (pmol/L) #FEMH (pg/L)
EZ 28 30 109 + 11 3.4+0.5 0.32 £0.03 38+1.8 10.1+2.2 79+6
EHBERA 30 118+ 10 38+05 0.35+0.03 35+1.5 11.8+23 89 + 40

i 3.447 3.408 3.870 -0.775 -2.879 1.040

P i 0.001 0.001 <0.001 0.442 0.006 0.030

2.5 HFETHESME

251 AekiE PR JLTEIRYT I AR PRI
() A A PR AE S AR AR, PR ] I He g 25 57 T
Gt o W BILAEA T 58FRIT R
HIHE, Gadinyr s B A B

252 FEHTA P UEHERAA |
I FE IR YT 45 A ALT T8 %8 77 U/L. JR97 i
P4l ALT. Cr M BUN ¥ 7€ 1IE & 95 Bl 4, TBIL A
R LIIE RS RN . B &7 2001 BoR,
ALT. TBIL. Cr %% BUN ¥t [a] =4 284k, 1697
Ja ALT &8 3% & FIR Y7 AT, TBIL. Cr & BUN JA YT
Je BUE A BRI AT B RRAL (¥ P<0.05) 5 P4

* 4 WEBITEIE ALT, TBIL, Cr, BUN BIELER

[B] ALT. Cr & BUN B fb#a#22 R G it 55 XL
(¥ P>0.05) , {H#Z (] TBIL 25 fk#as Sh 5
TR X, AR TBIL 723597 5 T 2
FEMR T 200 N IR (46.6% vs 78.2%,
P=0.002) . WL 4,

253 F st m B H BRI R kAR 2 4
R AR BRI YT R R e AR iR 24 e K e A5 K853l
h 8 A 10 5], PHALERR I K A R T 22 53 050
TR (=0.317, P>0.05) . FARZY ) RIT H
PRI R BAN A, AERREEtE, HIETRE S Rk
A 5 MALFEIRYT YA & A BIETE;
PR ZH 34 HH B PRI IR e R V5 45 245 A 61

(x+xs)

.- IRITHT RIT A

- " ALT TBIL Cr BUN ALT TBIL Cr BUN
EZ & 30 62+4.1 101 +33 59+16 89+20.8 120+135 22+8 36+ 7° 26+1.2°
AR 30 53+£23 118 +52 48+21  6.1+99 8.7 +4.5" 63 + 48" 33+£12°  47+83"

a: SIALAITHTHAE, P<0.05.

3 i

WRC B T 24 AOP RAEMER N,
W MALREAC T . G A L B YR 2k I 45,
7 RURT HE T B 33X B8 G 16 P 2R 3 AE ., B rEpo
RN TR AT 2B iR AOP By H 24K it 7,
FELH TR, #NIRERGRYT L e, X
B L HUE VLBWI F ELBWI 26 F036 97 1 - ik
FRFIE] . 7o L 90 7R Ry R A A O (R U TG 48— 1Y
168, TR AWIISE . HArgksn#h T iy 2 4E
259, WAL EC s, B b REFLES I, 24
YIRS TR . EKRILA 5 =R P sk
JULPA) T kAN AT 3 e AR BESE, {0l T AL
PRV S 1) Jra R A 0 A5 IV P DA R i kb 4k | A g
Ji e SR A S S B B A7 AE O (A5 TR
BN EE R BRI A Y R I
PRIGIT SRR T AR AR FIREME &
BRI D, (B4 B IA AOP URIEIF A Z L,
JOH R BRI 1 IRIA W, L, AWFoT ik
PR MR TR 2 W5 R A W AT 0 IR 5

IRERFIB iR AOP HYAG RCME R 2e 41k

AWESE BoRTERES EPO 16T M Hifh 42 &34
SR R SR b, 28R LA SR B T B EA IR Ak A
Z W A )5 H Hb BE 48 R5 A R 2 1 K,
TEI6 Y7 60 d J5 B LI Hb, HCT. RBC 4 5 7£ 7]
G . [A) H A% 0K, I R AR &R R
PR IR W K. BARACHIE 5T AL 1R 7= LG i
TR/, HodrZ o VLBWI, {HAE#b 784550 I 121 4
HABEERF 7R IE 5 K, 722 3 H IR E R & A 7%
Ifilo Berglund 25 " A F 5 AR I 7% 4 0] b 7 1] v 2>
8 A= A ER L & A Rk e A 0 i XU 5 0 R il —
T Meta 43 #7745 5% S 7s 4 FE 500 mT DASR e i = JL AN
I AR R T LIRS A SC I MR 2 FE A, BRI ER
Bl = FER ST A O R O BT, Bk
FhFE AT el L LG VIBWI A EACHPR AL
REARR R B 0 1 2 A XSS o

AR AR R, #hFe A B HIR RN £ b
B2 A] 4 B LAY Hb 78 8] H # 59 1F 5 7K F .
Hb, HCT. Ret K IiEERYIBERS ] = A A8 Mk, B
i Hb F1 HCT A 5 28 e, X557 ILAEE4
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YA A B AR AR S 08 AR
FEEXT RBC Al HCT 2B # W2 AR, 1 7E
R FR YT 60 d iF RBC A1 HCT YKV T 5 #
X Hb AR {3 g 22 5 B8 24 L, vTRE
SREARGIEC A O B BE R R A Z M0 i
HHRMBRE AN ZES TG 2F R X, Widlin
HE A G W, $ER B AR bR
M — 30 . BRRAYT 60 d B AR 1 3R AR Bk
2H 1 R A LTS AR B FH A & Hb, HCT, RBC
WEE T E2kRE, B e ek FIE R
F2ES . MTE N, KEROK, FE MK
P, ToMR, ARUIEh 2 W R AR B BR 25 25 )
2R — R REY) 1/40, FHXTRARS M S, B
AT B IsE, RIREAT R IR2E, HRHm Jds T
T2 B B PR AT e 2 06 1 28 = A i, IR
XPFRPILM T, PRSI T, RAHE
HIEFARREK LU IR 2R S i

Hre )L P& BRI E S WA T
AR, TEBERRER T ST 2 A R
WG 57w P2 AN R A 1 9 B E R T 4
BT ALT JhE 2 77 UL, {HE W 5 R 24
YT, JRYTHTINAL TBIL (B8 1E % IR 5 5=
LA G B R AR A . B AR
ST ALT. Cr & BUN 28k a3 i 50 G B 2
PSS, R EXFE IR TC 22 . B
RG24 T4 R B R ALT. TBIL. Cr 2 BUN 2
BitiFst [B) & A= A8 Ak, B 1 BE AR R N 2 B AE TBIL
Asfprp B B 25, (H R X SR bR (EFE I H
JE RN HARUEZE 80K, oS PRIl PRI Lo EAh,
W2 AEIR T 34 o B0 DR IX e % 5 1T 45 24 )
B, IEI7 & A R R A A, T PR K i i 45
5L, T — T SE FL R T S R AN 2 A
RN, 455 R & A B8 A 0% B IR AR A
RN e/, HagA b BREE A 3Rk, A~
R N & M 3R 85 S v X R B AR I R R
A, HIEER, FEABEIARE A KRN &4
AT REAXHIR T HAl 3 A A ki zx) 1,

B2, AWE S 56K L E 4 B R R4 E
BRRCR I Z B2 S e, W T BRI
BREGIT RO ZE 4, A SR P RP R 390 5 4 7 3
FIEIVE AR BERE b, 28 T8 A BRI IR
Y7 — 22 IsF (8] Ji X AR R AL 9 2 6 s 1 o 3 T
HARSE . HiE, HTFAMREARSGEAEK,
PTG A3 T st A B LI R A, T LA
BRI A R, L, AP A RE S 2 HERR
YIRS HAL TR 2, It i s 5w 75 o ik —
A AR5 A BRI
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