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Study on the Effect and Safety of EPO in Perioperative Period of Liver Transplantation
JIA Peng-fei', YUAN Li%,ZHAO Li-peng’,ZANG Yun-jinZ XUE Xint
(Department of Anesthesiology?,Department of Organ Transplantation? Affiliated Hospital of Qingdao University,Qingdao 266003,
Shandong,China)
Abstract: Objective To evaluate the effect and safety of recombinant human erythropoietin (RH)in the perioperative period of liver

transplantation.Methods 89 cases of orthotopic liver transplantation from September 2015 to December 2016 in our hospital were
retrospectively analyzed,including laboratory examination,drug use and perioperative blood transfusion,excluding secondary liver
transplantation patients,dead patients,and patients with intraoperative blood transfusion>50 U.According to whether or not to use
rHUEPO during perioperative period,the EPO group and control group.Group EPO was subcutaneously injected with rHUEPO 10000
U/,1 times/d or 1/2 d,and the control group did not use rHUEPO after admission.The comparison of hemoglobin,red blood cell count,
reticulocyte count and blood transfusion after operation was observed in the two groups.Results EPO group of patients after treatment,
postoperative 3 d (T,),7 d after operation (T,),15 d after operation (T;)and 1 months after surgery (T,with preoperative value(T,),Hb
changed little,there was no statistically significant difference (P>0.05)the control group Hb;T,,T,TsT, and T, significantly decreased,
the difference was statistically significant (P<0.01);EPO group at T, Hb was significantly lower than the control group,the difference
was statistically significant (P<0.01),in T5T, at Hb was higher than the control group,the difference was statistically significant (P<
0.05). @EPO group of patients after treatment, T, T, T5 T, and Tothere was no significant difference between RBC count (P>0.05);the
control group RBC T,,T, T T, and T, decreased,the difference was statistically significant (P<0.05);control group T, T,T;T, at RBC
lower than the EPO group,the difference was statistically significant(P<0.05).(®After treatment,the time of reticulocyte count (RET)T,
and T, in group EPO was significantly higher than that in the control group (P<0.01).Compared with TO in EPO group,there was a
statistically significant increase in RET and RET (P<0.01).There was no significant difference in RET,T,, T, T; and T, between the
control group and T, group(P>0.05).In group comparison,the time point of T; and T, in group EPO was significantly higher than that in
the control group,and the difference was statistically significant (P<0.01).Conclusion The hypodermic injection of rHUEPO in
perioperative period is better than that in the control group at 1 month after operation.It indicates that rHUEPO is safe and effective
for severe patients with anemia after liver transplantation.

Key words: Recombinant human erythropoietin;Liver transplantation;Anemia

FAWH 75T H FEIHER LIS : 14-6-1-6-2d2x-12)

FEHZ T B € (1991.5-) , 55 INAR T B N AT AR  AEBE R, A58 05 ) - 2% B RS AERR IR

TWIRVER : 32 #0(1969.1-) 2o, IWART By A i, FATEEIN, BHE) AT 05 X AT, AR5 1) 45 B RSARRRIBE , .o 1145 R I

74



BE# {5 6L 2018 4F 3 J155 31 4545 5 ]

Medical Information. Mar. 2018. Vol. 31. No.5 J

[ A SR A PR REAR (orthotopic liver trans—
plantation, OLT) J& &3 il AR A7 75 I 1 ol oot
I, ZE A R FAR L o RIS T4 B R RN 45
TSR 2R VT TR R G, B 1 4 e R, Bl
ML ZR M ASBE 7= A R () B 8L, 920 T P R A2
2140 AE 2R (EPO) 73l EEE £ 1 F EPO J&
D 2L LT A 5 T 3G @ RS AR R AR BT R
PN TR &1 EESG R, 7RI Be s A A8 8
AR M ELTE 1 (Hb)<70 g/L, 7857 1LY [ i 23 25 7 5
ZH 2T 40 B AR B 2 (rHUEPO ) A YT , SR T %t T EPO
FEIE S S IO B0 2 G A A ORRIT ST o TR
A5 38 2ok [0 5T ATy 3R B FFF R AT R824 P I DR B 46
X EPO T JFFRS AF I AR I 22 11 A8 5 1 1 FH S8R A2
MRS, BRI T .

1 BBESH®

11—kl UgE 2015 4F 9 H~2016 4F 12 A 1fEFk
Bt [ b SR JELAL AT RS AT 89 191 25 () IIfe R0k, A0 455
A A A L1 40 M AE 2R (rHUEPO) 2% il
KIS O . AT T RA BB 2
e, HEBRPRUE A REARI S E R
FH IETTHRAE AT HENINS50 U . HRE AR
N FH rtHUEPO 43>k EPO 41 i A 4H

1.2 )51k FERHMZTE FH (Hb)<70 g/L #5345 A
Myay7 b, A rtHUEPO (RS il 44 - 5 LU B PR RH = A=
257 FR 2 &, BEA% - 10000U/ , it 5 20150132),
10000 U fz T4, 1 w/d(qd)sk 1 ¥k/2 d(qod); ik
EREN TR E R A TR, AR MLLE H (Hb) (20
A% (RBC) . MR 2T 4 i 80 (RET) %5, i gE

rHUEPO FHZG I [a] Kot . AR S i 20 1 4l i 21
Y B B A R . 00 rtHUEPO JRYT R B 24
YIS R, A48 & A SRR 2 DG 292 R
ES ARV

13 Git b3 RAG R AF SPSS19.0 1481t
SEOYHT AL LR ¢ K56, 2 N E SR T 224)
Br, P<0.05 A& S A4 TT2EE L.

2R

2.1 —BORE 89 i A i HERR NS AR AL TR
H AP >50 U FE S 5 6], SCFR 84 il AL
8T . AL — ORI LR TG 2 5%
(P>0.05), L35 1. EPO 41(42 i) ¥R &M A 3k
A Kk G B AR TE B AN R
Vi, EPO 4 (42 i) AHi Hb<90 g/L # 16 i, /5
38.00% ; XfHE 21 (42 4] )Hb<90 g/L & 8 #i, /5
19.00%.,

2.2 MiZH# ¥ Hb .RBC.RET # WZH 5 R4k
R (To) AJG 3 d(T) AJF 7 d(T,) AR5 15 d(T,)
KAJG 1 A(T,)Hb .RBC &% RET 454 L3 2 K 1.
i R0 A1 (DEPO 41 & 2R Y7 5 , HUAR T, B 1
Hb Jhr, (B T, T . Ts . T 5 To Fods , Hb AR fb 25 5+ 0
Giit2E B X (P>0.05); X 4] Hb T,. T, .T..T. 5 To
A B I BRI, 22 55 A it 2# 8 L (P<0.01) s 41 [H] Lt
8 ,EPO 2 T, i 5 Hb BARAIK TR, 2RAS
P17 L (P<0.01) , £ T,.T, i 55 Hb B {2 & % A8
H, EFEG 2 X (P<0.05), QEPO 4 H &G
JTJE T T Ta To 5 To HA RBC 14048 {22 % Tt
GiitEE L (P>0.05), XL RBC T, . T, T . T. 5 To

R 1 AARBEZE BRI LR (xes,n=42)

20 71 A IENpiR e Child-Pugh #F43 ARk AR difi A AR AR FAR ]
(%) (kg/m?) (4) (ml) (v) (ml) (h)
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Xf R 2] 3.58+0.5 3.27+0.5 3.33+0.5 3.09+0.5% 3.29+0.6"
RET(x10%/L ) EPO 4H 8.3x3.1 6.9+2.9 8.3+3.3 13.2+3.77% 15.2+4.0"#
X HRZH 7.5+2.9 7.7+3.1 7.9+3.2 7.5+3.4 7.6+3.2

T 2H ] AT P<0.05, " P<0.01 ;5 T, b : #P<0.05, #P<0.01

75



.
| & #F BEA(5 8 2018 4E 3 45 31 &4 5 Medical Information. Mar. 2018. Vol. 31. No.5
- 130 T - gy = Cirl
gu 3 T e RET i
— 120 = a8 :ﬁ. P i e
1104 x X s J
T 18
100
#04 04 104
B0 254 LE
Th . . . v . 28 o - - T T v
L] T ™ T2 ™ T4 o To T2 T A 6 To ™ T2 T3 T4

1 H4HEE Hb RBC RET Tk EkEk

FLER AR, 22 A Geit 22 L (P<0.05) s A1 1] Hh A,
XFHBAH T,.T,.T5. T, i 5 RBC ik T EPO 4H, 2974
it L (P<0.05), @EPO H & 23677 i, 4
CEANM AL To To, X HRAH I i T}, 2 A 4e it
2R X (P<0.01); T, T, BG5S T, FL#,RET FHE A
BEH2ZEF(P<0.01) XA RET E T1. T, T2 T, 5
To bR, ZRHG#R L (P>0.05), 4lE i,
EPO 4 T, . T, 5 T, i 5 RET B i i T- X B 4H , 25
A4t E X (P<0.01),
3Tt

[F) oo S5 A JHF B A T R 8 8 3 Sl R0 i AR
H, oA IR R L IE A i s T e TT i RT LA
5 AN [RIRR E A A 00, S I D REAR X4 22 , AR A
K, M RME, RJG5 L. i B L% Y]
AHIE , A ICU B[] A g st [ ok 2 B 4, B i 2R
FHCT SR JUHOR G H A, BRI A FE 1R
TN R ZHCEH ML H (Hb)>70 g/l 5 20A Flk
I, A2 G SR R A A AR T I 54 s ) 7 2%
ARIL, B R AR

EPO N A7 1A 3= A B B 1) 35 1 T 248 i v A7
fitt, MR P R TR A L TS EPO K, 41
2 B 1 A BT LGP 4R R 10 A5, rHUEPO 21 H
S TREHE ARG B —Fh oMY EPO, EIANZ AN
IRARIE , PR R 2R R 3853 R Al R S8, Bl
% ML 3 ™ T A I A M A A R A A i, A AT H BE
T AP FE R rHUEPO, — B 1] 5 H 3 R A
1%, IEWT T rHUEPO A RCHERS, I 4F2k rtHUEPO 7E
HNERREIF A BB 3 o i R AR Bz B rHUE -
PO JEFEI TR Al o 51 21 4n M 1) 2 24 Bh 254, JL I
SEPTETAR rh A i A6) %) 8 25 8 rHUEPO, J2
B S A 10 s S A LA RO R . FRATT R
TEBFESMRHA AR I TFR , AR Hi rtHUEPO At & 1
SRS 5 rHUEPO AU FIVE T A2 2140 A Y
FeATBh 5L, AR B 5 SR AT AR 2T 40 Y, R

76

TR EEE R

ABEFE, P BB AR I 14 BT 5 45 £k . Child -
Pugh 373 AR AR I AR P 240 A I
At S TR B] F T i 2 P 25 5 (B2 EPO ZHR
AT Hb<90 g/L # B (38.00% ) HH & & F Xl A 20
(19.00% ), H EPO ZHAKRHij Hb(102+15.1)g/L B Ak
FXF AL (112+14.3)g/L, 4118] Fb 3%, P<0.01, $7R E-
PO ZH HF 7RI = . 42 {] EPO £ 48 H kb
H Bz F{E4+ rHUEPO 10000 U, {2 fdi5h Bt FAR S 1Y
LA R GE, $ETHEF AT R AR A B
WM IRE , H LT A MLAE 2 AR rhIF RIS NS Y
B IERHARITRCR . SR BoR HEARE 14
H ,EPO 4H ) Hb (107+12.5)g/L 5%} HE4H (93=
11.4)g/L AH H B 2 7w, 41 08] LA, P<0.01, ik A
T rHUEPO %%

J341  EPO HA —E By B P4 D BEM, XL
PR EUIR I A 15 B 2L 0 4R T L EPO A 5 T K
AR S A4 R CRAP R0 A R ke 1P T 45
e, B sl B T AR I A SR R,
JE— T4 B PR DR A PR G M PR 2, AR TR IR
R R B v 0 £ 4 2% v oo DA S
TERCEERIVE I B

gi BRSO RS AR R R
JH rHUEPO {2 HELLANMIsN b, 5550 IRZH LUK Py
ARG, BA B TARRE 14~ A 20 e W ekt , 32
7 THUEPO XoJ RS A %% Il () FE SE  &e 4 A A0
S 3K
[1]De Santis GC,Brunetta DM,Nardo M et al.Preoperative vari-
ables associated with transfusion requirements in orthotopic liver
transplantation[J]. TransfusApherSci,2014,50(1):99-105.
[2]A& % #] B & AR T &, % EPO 8 6 RAT Rt [ HiHED
22 &,2011,41(3):74-77.
Bk T F ALt £ RFEELET EZ R b7 PRI RA
B A WA [I] 4 B E 57,2013,26(3):492-494.
[4]%k 5. £ 22 3 [M]. 5 6 B 4b A R T A i #a ik, 2004:53.



BE# {5 6L 2018 4F 3 J155 31 4545 5 ]

Medical Information. Mar. 2018. Vol. 31. No.5

[5]Posluszny Jr JA,Napolitano LM.How do we treat life—threat-
ening anemia in a Jehovah's Witness patient [J].Transfusion,
2014,54(12):3026-3034.

[6]Garcia JH,Coelho GR,FeitosaNeto BA,et al.Liver transplanta-
tion in Jehovah's Witnesses patients in a center of northeastern
Brazil[J]. ArqGastroenterol,2013,50(2):138-140.

[71de Araujo Azi LM,Lopes FM,Garcia LV.Postoperative man-
agement of severe acute anemia in a Jehovah's Witness[J]. Trans-
fusion,2014,54(4):1153-1157.

[8]Brunetta DM,Kaufman J,DeSantis GC,et al.Severe Acute
Anemia After Liver Transplantation in an Elderly Jehovah's
Witness Treated With High —dose Erythropoietin and Ferric
Carboxymaltose:A Case Report [J].Transplant Proc,2015,47 (8):
2548-2551.

(O£ /29, & 3%, %) S & AL LL 4m L A R 42 TF PR3 Bk g % 1)
ARG Bk d P 64 5 ) BOR[I]. £ K B 57,2017,46(3):394—-396.
[10] M 8, £ 45 &, 5. T AR L0 4m o & R R RLER T4k
Z Rh PR &R & & F R P ahls R R A []. F 4 5=
P4 5 6 97 4 % ,2017,31(3):284-286.

[11]Weltert L,Rondinelli B,Bello R,et al.A single dose of ery-
thropoietin reduces perioperative transfusions in cardiac surgery:

results of a prospective single—blind randomized controlled trial

[J]. Transfusion,2015,55(7):1644—1654.
[121% 348, £ 51, % 7, % EPO st 44 5 FHm A B A3 54k o
E R Aok e B 08 % oa [l B K 3 E 3 1R 4 4R,2015,51(5):
517-520.
[13] R Ve *e, 3 4], T 5% 5 B A 0 A4k A Fo R 20 2w I 4 R
sHaf B F R E XYk I BAEEFRFIR,
2014,35(4):316-318.
[14]Lund A,Lundby C,Olsen NV.High—-dose erythropoietin for
tissue protection[J].Eur J Clin Invest, 2014,44(12):1230-1238.
[15]Nangaku M.Tissue protection by erythropoietin:new find-
ings in a moving field[J].Kidney Int ,2013,84(3):427-429.
[16]Greif F,Ben—Ari Z,Taya R,et al.Dual effect of erythropoi-
etin on liver protection and regeneration after subtotal hepatec-
tomy in rats[J].Liver Transpl,2010,16(5):631-638.
[17]Shander AJavidroozi M,Nagqvi S,et al.An update on mortali-
ty and morbidity in patients with very low postoperative
hemoglobin levels who decline blood transfusion (CME) [J].
Transfusion ,2014,54(10):2688—-2695.
[18]Fischer JW.Landmark advances in development of erythro-
poietin[J].ExpBiolMed,2010,235(12):1398-1411.

Wik H 399:2017-10-16; f& 1l H 11 : 2017-11-15

Sl AR

7



