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Purpose: The aims of this study were to review the result
of kidney re-transplantation in comparison with first kidney
transplantation, and to identify the prognostic factors affect-
ing long-term outcome at a single center. Methods: Between
April 1979 and January 2006, the total number of renal
allografts was 2,495. Among these, 159 cases received
second (155 cases) or third (4 cases) transplantation. Demo-
graphic characteristics and clinical outcomes of both groups
were compared. And we examined the risk factors affecting
long-term outcome in re-transplantation recipients. Results:
The mean duration of previous graft survival in re-transplan-
tation group was 86.1£51.4 (0~215) months. Major cause
of the previous graft failure was chronic rejection (n=88,
55.3%). One-, 5-, and 10-year graft survivals of the re-trans-
plantation group and the first transplantation group were
94.1%, 88.9%, 76.0% and 96.0%, 84.8%, 69.1%, respecti-
vely without significant difference (P=0.2203). In uni-variate
survival analysis, acute rejection experienced group, elderly
recipient more than 50 years old, and female gender group
showed significant inferior graft survival rate compared to
control group. Previous graft survival duration didn't cause
significant graft survival difference. Multivariate survival an-
alysis also confirmed that the episodes of acute rejection
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within 12 months after transplantation (P=0.035, Odd ratio=
2.514), elderly recipient more than 50 years old (P=0.002,
odd ratio=3.734), and female gender (P=0.005, Odd ratio=
3.692) were statistically significant independent risk factors
affecting graft survival in kidney re-transplantation. Conclu-
sion: Long-term outcomes after kidney re-transplantation
were not different from that of first kidney transplantation.
Therefore, renal re-transplantation could be the treatment of
choice even in recipients with previous failed renal allograft.
(J Korean Soc Transplant 2006;20:73-78)
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Table 1. Clinical characteristics of renal transplant recipients

First transplantation (n=2,336) Re-transplantation (n=159) P-value

Recipient age 36.9+11.6 40.0+9.6 0.001
Donor age 36.1£11.2 35.2+10.5 0.359
Recipient sex (M/F) 1,561 (66.8%)/775 (33.2%) 123 (77.4%)/36 (22.6%) 0.006
Donor sex (M/F) 1,408 (60.3%)/928 (39.7%) 98 (61.6%)/61 (38.4%) 0.739
Donor type 0.000

LRD 1,255 (53.7%) 53 (33.3%)

LURD 1,020 (43.7%) 79 (49.7%)

Deceased 61 (2.6%) 27 (17.0%)
HLA-DR 2 Ag mismatch 166 (7.2%) 12 (7.5%) 0.809
Acute rejection within 1 year 721 (30.9%) 33 (20.8%) 0.007
ABO identical 1,897 (81.2%) 125 (78.6%) 0.464
Main IS 0.000

CsA 2,028 (86.8%) 123 (77.4%)

Tacrolimus 188 (8.0%) 36 (22.6%)

AZA 120 (5.1%) 0
Induction IS

Anti IL-2 receptor antibody 176 (7.5%) 56 (35.2%) 0.000

Anti-lymphocyte antibody 33 (1.4%) 6 (3.8%) 0.024
Cause of graft failure 724 (31.0%) 26 (16.4%) -

Chronic rejection 295 (40.7%) 7 (26.9%)

Acute rejection 39 (5.4%) 3 (11.5%)

Primary non function 3 (0.4%) 0

Graft thrombosis 3 (0.4%) 1 3.8%)

Infection 9 (1.2%) 1 (3.8%)

Glomerulonephropathy 38 (5.2%) 2 (1.7%)

Non compliance 41 (5.7%) 0

Drug toxicity 7 (1.0%) 0

Patient death 275 (38.0%) 11 (42.3%)

IS cessation 4 (0.6%) 0

Others 10 (1.4%) 1 (3.8%)

LRD = living related donor; LURD = living unrelated donor; IS = immunosuppression; CsA = cyclosporine A; AZA = azathioprine.
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Aol FAME 6291(39%) A HIIAA F= &
(& IL-2 receptor A 56|, & YT A 601])7% A-8-3F
o, gz} o] Al 2099 (8.9%, ?ﬂ IL-2 receptor 34 1764,
g Fx g A 3349} vl E o =2 AMSNEE
At FHIIA A Z tacrolimusE AFE3F o 7} A o] A E&
22.6% (36/1594)Z L2} o] A9 8.0% (188/2,3364)°l H
sted frofshAl E=3kth(Table 1).

Aol Aol A o)A Z 11d ool AT FAHAFEE
WSS 20.8% (33/1594)E ol Ut oA 30.9%
(721/ 2,336 2.t} -2 3HAl WA THP=0.007). A o] 4] Tl A
o] 441 A4le] Q1L o] A4l 75E FAIE el Ao &
A1), BEAREETA) B FAATEEEA) ]
TO 2 U} o] 27 H Bluste] xfol7h §lUTh(Table 1).
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Table 2. The causes of previous graft failure in kidney re-trans-
plant recipients

Cause No. (%)
Chronic rejection 88 (55.3)
Non-compliance 12 (7.5)
Glomerulonephropathy 8 (5.0
Acute rejection 6 (3.8)
Drug toxicity 3 (1.9
Graft thrombosis 2 (1.3)
Unknown 40 (25.2)
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< E {AtHFig. 2)(P=0.0038). 2
9 043310] soxﬂ o]l A 11, 5 d 2 10 o] A4l AE
&o] 747} 85.6%, 77.2%, 50.6% =, 504 W] 96.0%,
91.6%, & 83.7%°l ®l&| BAZHCoE F& AELS XA
(Fig 3)(P=0.0077). F4 A A 14, 599 2 104 ©]4
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Zpol & Ho|A| ektth(Fig. 5)(P=0.2937).
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Fig. 1. Graft (A) & patient (B) survival rates after first and re-transplantation.
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Fig. 3. Graft survival rates in re-transplant patients according to Fig. 5. Graft survival rates in re-transplant patients according to

recipient age at transplantation. previous failed graft survival duration.

Table 3. Multivariate analysis of risk factor affecting long-term graft survival after re-transplantation

Variable Reference variable Odds ratio 95% CI P-value
Deceased donor Living donor 0.225 0.024~2.072 0.188
Transplant year>2000 Transplant year <2000 0.457 0.071~2.965 0.412
Female recipient Male recipient 3.692 1.475~9.240 0.005
HLA mismatch<3 Ag HLA mismatch>3 Ag 1.387 0.610~3.150 0.435
Induction IS (-) Induction IS (+) 0.346 0.053~2.254 0.267
Recipient age>50 Recipient age <50 3.734 1.594~8.747 0.002
Acute rejection (+) Acute rejection (-) 2.514 1.068~5.919 0.035
CsA based IS FK based IS 1.647 0.166~16.310 0.670
Donor age>50 Donor age <50 3.235 0.914~11.450 0.069
Female donor Male donor 1.161 0.458~2.941 0.753

CI = confidence interval;, IS = immunosuppression; CsA = cyclosporine A; FK = tacrolimus.



ot

o

O : AlZ MolAl gtRtol ol & QlRF 7T

]
M

3
B{2EE A

FAZ FH/, oA F 1d W B FAAFEE,
Ask gorel 9% % 9, HA AT A%, 5 Helel
Ao 55, 223 WelelAlAl fE 24 4% 58 919
Q1A= Z+5+38}L Cox proportional hazard modelS ©] -85}
124 AEgd o ths 2AE st o4 ¥ 1d
Wl FAAFES S, 504 o)) A}, aElal oA
2 7B7F Ao] 2] & o] A4l AEE Y JFS WA=
T3 ZHAASAH(Table 3).

1]

o

oN

P Aol A 9] o] Mty oz Ishe] A}
of Hlg) Wthe Bauso] lou23) H EofM=
fo] 2] & o] wol FHo] dAF o)z} F
b o] A AESO] RuH Yth4-7), B TN
Ap o] A3 Aol AT Fholl o] AEE B A AE
o] frolgk zto]& HolA| GFgkor, Aol o] 4
1d ol A FAAFREE2] M7t A} o] TR
? SkTH(Table 1). 53] Ajo] 4ol 434 SAE
A3t vlas] B o] HES] FEFS WA
AFQl a1 9] ?@XM HARAE Alo] 4 Wl go] §
5 EolX= Ael7t gl o
ﬂﬁ*—?oi 2FF8ke] 3 IL-2
& FERYOE AMESHAY
A A = A}J%P Hl&o] =9k
A ﬂ]ﬁ“‘fﬂ]
153k w7t 3
A5t o=
=31, HLA-DRI- S
Z 2L Aol
A= 15% £3

o 44 AE

> 2
oN > >

w

>~
>
o

Z o o
mnﬂiﬁ‘
> e o

o

fqF do fF 1S §L o o no
ol o
=
2 o
1>
;-')4

2
9

A2 7o

N oy §
JLge
o &
g

4o
)

12

3 £
2 o
22t g

1%

_[N

} }

[kl

-

‘Erﬂ ook

s L2 = 18w k

7] wjZolth Ao] 2
3t E o] §
ATH(3,8,9) Eﬂacﬂ
B itof Hlste] A 2l 01
) o] dAsEs =Y
% HLA-DR¥-9lo] 257 UA|8}A ¢b=
skl gk o] A7 vl =% £ES FABHA
£°| HLA-DR ©] FQa¢ 9&s viive dde By
(10-12)5 7t olgjs =
=EE Ao AT oAl AES Pl TS WA
Aol
Aol 2 Ao BEE FFS A= AFAAE HFHE
Thed ok B AFoAE o4 & 1id Well §4AF
o]l HAYH 4, T(#XH A o] 504 o] A+,
a3 48R Ao W o] AELS HATh
a8y 2 A ﬁﬂrOﬂHE Apol g HolA| FEA T gwt
Ao g2 AA o] 97t HALA o] A HTh Ajo] A4l
AEEO] $48 o HIuHI 9 =

(3)9] Hiro] ojstH

15
e ot N

EEEA
b

foli ©

&
mlm e

in

2,

> =

Lo

o rr
2

o
1

o o,

ol
o
38
&
i1k
2L

(

o rlr

s

= rE

_—

At}.(1,3,813) Rigden 5
, Aol 2ol A 51 o] 24 AEE o]

A o] A B 64% =, HAAL o] 4 9] 50%°l M3 ETh
o Stk 3 Ao]Ho] AA Bl A Aol o
F7h ARG BA o4 Bl FFRAA Fe A
Al o]/\l)oﬂ 016‘]:2 H]— ] _‘.:.q_—/ E_J_o]—oﬂE]-(j(?) 1:1:3 oq
2] FEolA Aol A HAA Hofg A} 01*‘*
o AEAIZr] Ao AEE FFL WAL Fo
a3zt Haudta Jvh(3,814) Hirata2} Terasaki (8)=
Aol A2t} Y} o] A4l E7|ZEo] 1270wkl 7%
Aol 4j4le] AEgol 12719 o4 Wi Reha sge.
™, Rigden 5(3)2] Ho] wp=2H L3} o] xle] A&7
o] 46 o]st¢l Aol 51d o] A WEELE 40%=E viF-
wskow, AEIZke] 44 ol4el AgelE 53 AE Lol
w9 $-3te] 84% = RSt 1 & AFdAE
S 0|48 B Aol GE Al 3
£82) Aol g HolA B, o B AT HAT &
4 A o144 Ashe] 99 FolH FAAR o] 66]
(.8%)% St3k7] W&ol

4 =

2 A7oA 4% A4 B A3k Aol 4 § Aol
| 84 2 ol 4A FE&A FA% 2ol gich. ha
qol 4 ol4 F 19 o) WAF FHARESY 7, 5
Ae) Azo] 504 o), 181 AHBATE Aol 4 F o]
A AEEY P94 B

2

>

1> & Ae

REFERENCES

1) Tejani A, Sullivan EK. Factors that impact on the outcome
of second renal transplants in children. Transplantation 1996;
62:606-11.

2) Ossareh S, Ghods AJ. Results of second renal transplants.
Transplant Proc 1999;31:3122-3.

3) Rigden S, Mehls O, Gellert R. Factors influencing second renal
allograft survival. Scientific Advisory Board of the ERA-
EDTA Registry. European Renal Association-European Dialy-
sis and Transplant Association. Nephrol Dial Transplant 1999;
14:566-9.

4) Stratta RJ, Oh CS, Sollinger HW, Pirsch JD, Kalayoglu M,
Belzer FO. Kidney retransplantation in the cyclosporine era.
Transplantation 1988;45:40-5.

5) Coupel S, Giral-Classe M, Karam G, Morcet JF, Dantal I,
Cantarovich D, Blancho G, Bignon JD, Daguin P, Soulillou
JP, Hourmant M. Ten-year survival of second kidney trans-
plants: impact of immunologic factors and renal function at
12 months. Kidney Int 2003;64:674-80.

6) Park YK, Yoon DH, Shin YH, Im KJ, Suh KD, Gam BK,
Jang ID, Kim MS, Kim JK, Lee SR, Hyeon KH, Kim S, Yoon
CS, Park YS. Clinical outcome of kidney retransplantation. J



78 uistolAlstal Xl s M 20 # M 1S 2006

Korean Soc Transplant 1999;13:87-92.

7) Kim MS, Kim YS, Kim YS, Kim SI, Oh CK, Chung KY,
Kim SH, Lee KY, Lee HY, Han DS, Park K. Kidney retrans-
plantation in the cyclosporine era. J Korean Soc Transplant
1995;9:59-64.

8) Hirata M, Terasaki PI. Renal retransplantation. Clin Transpl
1994:419-33.

9) De Meester J, Smits JM, Offner G, Persijn GG. Renal retrans-
plantation of children: is a policy ‘first cadaver donor, then live
donor’ an acceptable option? Pediatr Transplant 2001;5:179-86.

10) Thompson JS, Thacker LR 2nd, Krishnan G. Human leukocyte
antigens DR and AB and kidney retransplantation. Transplan-
tation 2003;75:718-23.

11) Najarian JS, Migliori RJ, Simmons RL, Ascher NL, Payne WD,

Dunn D, Sutherland DE, Fryd DS. Effects of HLA matching
in cadaver renal transplants. Transplant Proc 1988;20(3 Suppl
3):249-56.

12) Jones JW IJr, Gillingham KJ, Sutherland DE, Payne WD, Dunn
DL, Gores PF, Gruessner RW, Najarian JS, Matas AJ. Suc-
cessful long-term outcome with 0-haplotype-matched living-
related kidney donors. Transplantation 1994;57:512-5.

13) Jirasiritham S, Sumethkul V, Mavichak V, Jirasiritham S, Chie-
wsilp P, Leenanupunth C, Kochakarn W. Renal retransplan-
tation. Transplant Proc 1998;30:3112-3.

14) Armndorfer JA, Meier-Kriesche HU, Ojo AO, Gruber SA, Cibrik
DM, Lake KD, Kaplan B, Leichtman AB. Time to first graft
loss as a risk factor for second renal allograft loss. Transplant
Proc 2001;33:1188-9.




