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Risk Factors for Development of Posttransplantation Anemia Following
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Abstract: [Objective] To investigate the incidence and risk factors for posttransplantation anemia (PTA) following kidney
transplantation. [Methods] A retrospective cohort study reviewing the medical records of the patients who received a renal transplant
at our center from January 2004 to June 2008 was performed. All possible risk factors for PTA were recorded. Outcomes among the
patients with PTA were compared with those without PTA using i-test and chi-square analysis methods. Logistic regression analysis
was done to rank the relative risk of potential variables and calculate the 95% CI. [Results] Prevalence of PTA in our center was
31.0% (hemoglobin <120 g/L or Het < 0.38 for males, < 110 g/L or Het < 0.35 for males). Univariate and Logistic regression
analysis revealed that the risk factors for PTA after kidney transplantation were female (RR = 8.738; 95%CI 2.558 ~ 29.853; P =
0.001), creatinine level (RR = 1.035; 95%CI 1.018 ~ 1.052; P < 0.001) and acute rejection (RR = 19.827; 95%CI 2.056 ~
191.19; P = 0.01); [Conclusions] PTA is a frequent complication after kidney transplantation. Great attention should be paid to
this complication considering its negative effect on graft function. Female, impaired renal function and acute rejection are risk
factors of anemia in kidney transplantation recipients.
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1.1 BRI

YARRIE. A 2004 4F 1 H % 2008 4 6 H7E
ARHA T[RRI E RS AR LK 30 e J B 17 14
o HEBRARE . Z RIS B A A R R TCTRE
BAHAR G I ARDF 6 A H LA RA B 5% i
o5 1135 ) an b M JBE e 1 AR | 1 R T AR TE H I A%
I PRERE S A3 40 2o 142 ) 5 3 ok AT 5%
g R e B /N ER Y 26 109 ], A BRI E 11
B, B LR AL 9 B, 29 8 I, IRIEHF & 3
], e i H PR A 2 5 o B¢ 78 ] Lotk o4
B, 40y 18 ~ 78 % V¥ 43.4 (S = 13.1) % ; i
IFE]N 6 ~ 42 (27.2 £ 12.5) D H . IS Wibsif
R BUFE B R IMAT 8 1 (Hb) < 120 g/L 541
4 AR (Het) < 0.38 Bl A%t Hb < 110 g¢/L
8¢ Het < 0.35 Z2Wi h#31M; Hb < 60 g/L W2 WL
SHE BTN He FEUE A KA K B E 434 PTA
AR PTA 2H (BARTERILER 1),
1.2 ®REMEHFTR

WRIEARATPEAL PerE & 15 R R 5 16T,
W55 07 58 AR v B 46 8 FH e e A\ iR 4 Bk
HHAZ IR (B T 5 EPER) 1.5 mg-kg -
A GEH S ~ 7 dRAFER A(CsA) B fth e 55 H]
(TAC) . BFM R IR SOWE Rz I R — Bk S e 1 il 4
FEE ARG 3 RIFLR AR CsA 5% TAC, CsA 2
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J1.0 ~ 2.0 g/d,
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(angiotensin converting enzyme inhibitory , ACET)
o I A B 5K 2 11 32 AR F5 417 (angiotensin receptor
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L4 HIHFHE

itk PTA 53E PTA 41T 4 (8 5 ARl M
Sl A A PR/ AR ) | B g 0 1 5 ) 2K
(CsA/TAC) 215 5 B A 1) 2 fig Sk 3R 1k 52
(delayed graft function, DGF) & MEHEF 24 LG
K | B4 9 5 (cytomegalovirus, CMV) 8 % |
ARB K ACEI 254l 1i§ 40 \HLA BCAFRRE | FEAE
AJEHEIRIE (posttransplant diabetes mellitus, PTDM)
SRR, R SPSS Guit AR (13.0 b)) 24T 4Ei 1
ST THEEBOR 25 FOR, SEXT A SHGH TR
AT, THE ORI R AR L3 Students’ ¢ 45
5, THECRORME T X KSR f B R R A b P B
< 0.2 A E YA Logistic 2 K 2 [FIH4#71,P <
0.05 BN W BHA G255 510 % Logistic ZH %
[ U1 73 #r J 9 AEDG A B B2 (RR) 1 95% AT A5 X 1)
(95%C1)

2 % X

A 142 ] B S A2 05, Forf PTA 41
44 9], 4E PTA 24 98 1] ; PTA 7EF% .0 b B & A R
J 31.0% ,PTA 205 4F PTA 4 5 # # Hb {H 5> 5
M(91.3 + 17.2) ¢/L M1(135.4 + 21.7) g¢/L(P <
0.001); EEEEFTIMEH 6 B, i 13.6% ; IE AR
Il 37 1511 (84.1%) , /N A PE R 0L 5 1911 (11.4%) , K
AUREPESEIM 2 4] (4.5%) ; PTA RA T HPEEE S
23.1% (18/78), KT LM EH H 40.1% (26/
64) ; FRRZ b WoR SAEF M AH L, ot B
FE A2 E ARG M R e (P < 0.05) , DGF
WMILT 18 B, 5 12.7%, &4 T PTA 4154k
PTA 2HAY LA 25 (45K (29.4% vs. 8.9%,P < 0.05);
A 22 plEH M S EH R, E4%E R 15.5%,
PTA 419k PTA 4 L 5 (41.9% vs. 10.1%, P <
0.01) ; FEAH B D) RE 2 1 Al i B B8 A AR Ji5 22 B 92
I — > 8 25 25, PTA 47 3 LK F & T
4 PTA 4P & (120.7 + 35.1 vs. 94.1 + 31.0, P
< 0.001) ; i 58 %5 5K 2% % 1 il 400 ) 590 B8 1M 487 5 5k
£ ZARFEDUR AL P4 bl L3 b, o
R 95.5% K 96.0% , P 4H HL 58 2 AN I (P =
1.000) ; M FF ARSI R Prikif S el
HilA AP 2 CHLA S5 HCFE B CMV BG4 1E 0 LR
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Table 1 Comparison of potential risk factors in patients
with and without PTA

Risk factors PTA Non-PTA P

(n=44) (n=98) value
Age (year) 4450 + 12.67 42.86 +13.36  0.492
Sex(M/F) 18/26 60/38 0.029
Donor type(C/L) 1743 5/93 0.666
Immunosuppressant 30/14 69/29 0.844

(CsA/TAC)

Antibody induction(Y/N) 5/39 21/77 0.169
DGF(Y/N) 10/34 8/90 0.027
Acute rejection( Y/N) 13/31 9/89 0.005
Creatinine level (pmol/L) 120.7+35.1 94.1 £31.0  0.000
ACEI/ARB (Y/N) 4272 94/4 1.000
CMV infection(Y/N) 5/39 9/89 0.763
HLA mismatch(0~3/>3) 23/21 61/37 0.275
PTDM(Y/N) 10/34 12/86 0.134

C: cadaver; L. living; TAC: tacrolimus; DGF; delayed graft
function; PTDM: Posttransplant Diabetes Mellitus; variables with a

P value < 0.2 were used for the multivariate analysis

PEAR R0 P < 0.2 iy78 5. &Mk DGF . &
PEHER P UK BUiR 5% S PTDM 94 A
Logistic Z A R M H 73 M7 f5 & 8. &P (RR =
8.738; 95%CI 2.558 ~ 29.853; P = 0.001);F 1
WUEF/KFE(RR = 1.035; 95% CI 1.018 ~ 1.052; P <
0.001) L1 K &2 HEF (RR = 19.827; 95% CI 2.056
~191.19;P = 0.01) %5 3 WK EZ5E PIM &
W R 5 AR B AR S AR PiikE R

R AN E CHLA B ECAE B CMV G 1S B | 1L
A B B R B A AT 7 5 M A R K R T 32 AR
PR \DGF DL K RS REA I Wl PR 1) e e A5 15
DLAEPA Z Y 22 R A ST R A R G i B
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3 i #

O M58 I K RE S 18 M 15 ) BE % 35 ( chronic
kidney dysfunction, CKD) AFFIREBEBAHEA G A
REAETo R SR A FIFFEUE R 22 1M 5 | W A A
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T MU ) S 0 A5 AU S R A AR S T Y A ST XL
745 1 1 A s = S 115 1V R R E 5 R W
JI AR R A 78 il O ) 508 AT i A% A 40 S AL
I SE e — ZR 8 52 2% ) HIL A 451 PR SR I
HUNE 18] 2 4L 25 TR BE SR R A ' D) fE
e, D, PRI J5 22 1l (postiransplantation
anemia, PTA) G HER X T HE SRR E
AT , I8 A I RRE A R A BAT B X

BEFEXS PTA s Y il 22 50K, 290
20% ~ 60% , FPET T ML E S FEAEARSS
el LUBE ARG S 6 A~ H Mim A s Al PTA
I3 AT, FRAT PR PTA S8 A T
TR EFZIER WG BAIREZ N RESFEAR G
Y PRSI, 9140 . CKD RESN e £ 40 M AE R 1Y
FAAEREIRE (PARK ML TR BRI T X e
ZLANMI AR R BT RS MR R 22 U il A
A SEAE T EL i TR AR R D RERS LA FRAT
S FRLH S CKD AR RS PTA fEF ol
AN 31.0%, HILAT UL PTA 2B RHA G
—IGH WL AIERAE T AT R g E A
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Table 2 Multivariate analysis identifying risk factors that predispose to the development of PTA

95% CI for EXP(B)

B SE Wald P Exp(B)

Lower Upper
Cr 0.034 0.008 16.943 0.000 1.035 1.018 1.052
Sex(F) 2.168 0.627 11.960 0.001 8.738 2.558 29.853
DGF -0.140 1.040 0.018 0.893 0.869 0.113 6.673
AR 2.987 1.156 6.674 0.010 19.827 2.056 191.185
PTDM 0.898 0.755 1.417 0.234 2.456 0.560 10.779
Constant -6.252 1.186 27.784 0.000 0.002

AR: acute rejection
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£95.5%F1 95.9% i) F & {4 1 ACEI 5% ARB 1E N
FERNE R 2%, FEIEH ARE ACEL 5{ ARB 2824
Y RE R 2T 40 i e AT H S 2l 38 EPO YR T
RO R Ee EA SR AT RE, SR, AT
X IR /8 ACEL 5 ARB 2454 i -5 %% ifi () 41
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