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Purpose: Shortage of donor organs is one of the major bar-
riers to transplantation worldwide, especially, in countries
where cadaveric organ donation is still limited. To overcome
the donor kidney shortage, living unrelated donor renal
transplantation should be one of the options fo solve this
problem. However, the data on the long-term results after
unrelated donor renal transplantation and potential risk
factors affecting the graft survival are scarce worldwide. We
designed this retrospective study to report the long-term
results of 967 renal transplants from unrelated donors in a
single center. Methods: From 1979 to June 2002, 2115 kid-
ney transplantations were performed at Yonsei University
Medical Center. Among them, a total of 1945 living donor
transplants, excluding 55 cadaveric transplants and early 115
transplant who received azathioprine plus prednisone, were
identified as a study cohort. The minimum and mean follow-
up periods were 12 and 87.8 months, respectively. Of these,
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978 transplants received living related donors (LRDs), and
967 patients underwent kidney transplantation using living
unrelated donors (LURDs). For the analysis of risk factors
affecting the graft survival, a couple of each demographic,
immunologic, and clinical variates were included. Results:
The actuarial graft survival in the LRD and LURD recipients
were 88.26% vs. 83.4% at 5 years, and 72.31% vs. 66.9%
at 10 years, respectively. The 10-year patient survival rate
for LRD and LURD transplants were 82.6% and 84%,
respectively with no significant difference. On the multivariate
analysis of LURD recipients, history of acute rejection, re-
cipient age over 55 years, preoperative history of diabetes
and hepatitis B viral infection were identified as a significant
risk factor affecting the graft survival in LURD renal re-
cipients. Conclusion: Excellent long-term patient and graft
survivals were achieved among LURD kidney transplant
recipients. Long-term outcome of transplants were not di-
ffered by the kinds of kidney donors. Renal transplantations
using LURDs should be considered as an alternative way
to increase the number of available donors. (J Korean Soc
Transplant 2004;18:155-163)
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Fig. 1. Overall and death censored graft and patient survival rate in living unrelated (A) and related donor group (B).
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Table 1. Causes of graft failure Table 2. Causes of patient death
Cause of failure No. % Cause of patient death No. %
Patient death 132 44.6 Infection 55 41.7
Chronic rejection 114 385 Cerebro/Cardio-vascular disease 33 25.0
Acute rejection 19 6.4 Malignancy 13 9.8
Non-compliance 9 30 Hepatic/Gastrointestinal failure 11 8.3
Glomerulonephritis 13 44 Accident/Trauma/Suicide 5 38
Drug toxicity/Cessation 1.7 Other/Unknown 15 11.4
Others 1.3
Total 132 100.0
Total 296 100.0
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Fig. 2. Graft survival rate by episode of acute rejection within post-transplant 1 year (A) and after post-transplant 1 year (B). AR = acute

rejection.
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Table 3. The graft survival by the demographics (univariate analysis)

95% CI Graft survival rate (%)
Variable N Risk ratio
Lower Upper 1 year 5 years 10 years

Recipient age

35~44 320 1.0 96.55 85.36 69.71

<25 78 .846 526 1.361 100.0 86.65 72.16

25~34 233 .896 .653 1.231 98.28 85.98 69.28

45~54 252 1.126 .831 1.527 94.42 82.49 65.09

>55% 84 2.134 1.459 3.123 86.83 67.99 48.08
Donor age

25~34 479 1.0 94.98 83.08 67.72

<25 106 1.068 746 1.529 94.34 83.50 62.89

35~44 262 .883 .660 1.182 96.54 84.86 70.32

45~54 104 1.232 .831 1.827 99.04 82.87 58.99

>55 16 1.834 .859 3.916 100.0 72.50 59.32
Age match

YR-YD 559 1.0 97.49 83.84 71.28

OR-YD* 288 1.491 1.163 1912 91.27 78.17 60.95

YR-OD* 72 1.607 1.043 2.476 98.61 80.04 57.79

OR-OD 48 1.497 .865 2.592 100.0 83.99 61.65
Recipient sex

Male 640 1.0 96.71 82.94 65.6

Female 327 .802 .624 1.031 94.18 84.27 69.35
Donor sex

Male 707 1.0 95.88 82.98 66.16

Female 260 .826 .626 1.087 95.76 84.59 68.89
Sex match

Male to female 233 1.0 93.56 80.03 66.79

Male to male 474 1.079 816 1.426 97.03 79.36 65.84

Female to female 94 613 .366 1.028 95.72 88.45 75.64

Female to male 166 1.082 754 1.552 95.78 80.78 64.92
Types of donor

Distant relatives 54 1.0 100.0 91.8 77.5

Spouse 43 2.035 977 5.435 97.67 83.13 4433

Exchange 86 1.073 421 2.731 96.51 85.48 85.48

Volunteer 784 1.773 943 3.335 95.39 82.52 66.11

*means P < 0.05 in Cox proportional hazard model by each variable. YR-OD means young recipient (age <45 years old)-old donor (age
>45 years old) pair. 95% CI =
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confidence interval under the 95% probability.

FAARNSE DA Y A o 44 GERANA §
o4 gk ul v (Table 4, 6), 2 T 7ol S8 A
& Ao)7} Qiiek(Fig. 28).

(3) WA A A 2] FFell W& o g2 microemulsion cyc-
losporine® MMF (mycophenolate mofetil)S AF-&3F 450
Al oAl o)A A BEE o] FTH(Table 4).

(4) ABO B3] 2] 9124 9} Afo] 4l of B o] 414l A
Zgo) fol8 AeFS vlA) EelgirhTable 4, 6).
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Table 4. The graft survival by the immunological risk factors (univariate analysis)

95% Cl Graft survival rate (%)
Variable N Risk ratio
Lower Upper 1 year 5 years 10 years

HLA mismatch

0~2 Ag 52 1.0 98.50 87.04 71.76

3 Ag 499 1.009 617 1.649 94.94 83.51 69.66

4~6 Ag 416 1.207 751 1.939 96.12 82.83 64.39
Acute Rejection (AR)

Free 603 1.0 98.34 89.04 72.80

1 Time* 294 1.524 1.183 1.963 92.12 77.95 59.29

2 Times or more* 70 2.811 1.971 4.009 90.00 58.29 46.72
Late onset AR

Free 883 1.0 95.46 87.05 71.05

After 1 year AR (+)* 82 4.635 3.499 6.139 100.0 47.45 22.87
Main immunosuppression

Conventional CsA 435 1.0 95.39 76.58 54.80

Microemulsion CsA* 498 318 241 419 96.37 89.75 83.46

Tacrolimus 34 554 554 4,009 94.12 88.74
Immunosuppression regimen

Double 786 1.0 95.28 82.08 65.87

Triple with MMF* 181 495 280 762 98.33 89.87
ABO bood type

Identical 767 1.0 96.60 84.18 66.62

Not identical 200 1.139 .864 1.501 92.98 80.34 68.10
Retransplantation

Primary 899 1.0 96.21 83.00 66.34

Retransplant 68 497 234 1.054 91.11 89.47 78.29

*means P<0.05 in Cox proportional hazard model by each variable. 95% CI = confidence interval under the 95% probability: CsA =
cyclosporine-A; MMF = mycophenolate mofetil.
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Table 5. The graft survival by the clinical characteristics (univariate analysis)

95% CI Graft survival rate (%)
Variable N Risk ratio
Lower Upper 1 year 5 years 10 years

Pre-transplant diabetes

DM (—) 922 1.0 96.19 84.24 68.22

DM (+)* 45 2.998 1.934 4.649 88.76 64.07 28.92
Pre-transplant HBV

Negative 854 1.0 96.12 85.32 69.62

Positive* 25 3.292 1.982 5.470 88.00 58.39 33.56

Unknown 88 1.669 1.215 2.293 95.45 72.62 53.48
Pre-transplant HCV

Negative 542 1.0 94.18 87.72 56.55

Positive 35 1.502 .885 2.548 100.0 70.29 41.27

Unknown 390 489 382 628 96.92 90.16 77.18
Transplant period

~1989 183 1.0 93.42 78.02 56.24

1990 ~ 1994* 466 742 572 963 96.56 81.99 67.67

1995~ 1999* 250 461 .304 .698 95.98 88.89

2000 ~ 68 .245 .060 1.007 97.06

*means P<0.05 in Cox proportional hazard model by each variable. 95% CI = confidence interval under the 95% probability, HBV =
hepatitis B virus, HCV = hepatitis C virus.
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Table 6. Risk factors affecting the graft survival (multivariate analysis)

95% CI
Variables N Risk ratio
Lower Upper
Recipient age
35~44 years old 320 1.0
<25 years old 78 .807 497 1.311
25~34 years old 233 821 .593 1.136
45~54 years old 252 1.033 757 1.410
>55 years old* 84 2.482 1.684 3.657
Donor age
25~34 years old 479 1.0
<25 years old 106 1.192 .828 1.717
35~44 years old 262 842 .623 1.137
45~54 years old 104 1.351 .908 2.011
>55 years old* 16 2202 1.007 4.818
Main Immunosuppression
Conventional cyclosporine 435 1.0
Microemulsion cyclosporine* 498 329 230 471
Tacrolimus 34 .801 220 2918
Triple with mycophenolate* 181 .874 441 1.730
Pre-transplant diabetes (+)* 45 2.819 1.789 4.442
Pre-transplant HBV infection
Negative 854 1.0
Positive* 25 3531 2.086 5.977
Unknown 88 1.339 .962 1.863
ABO blood type, not-identical 200 1.194 905 1.576
Degree of HLA mismatch
0~2 Ag 52 1.0
3 Ag 499 1.100 .668 1.810
4~6 Ag 416 1.125 .694 1.826
Acute rejection within 1 year,
Free 603 1.0
One time* 294 1.532 1.183 1.984
Two times or more* 70 2.858 1.978 4.131
Acute rejection after 1 year* 82 4.045 3.002 5.452
Transplantation period year
~ 1989 183 1.0
1990~ 1994 466 870 .660 1.147
1995~ 1999 250 1.234 .673 2.262
2000~ 68 717 140 3.683
*means P <0.05 in Cox proportional hazard model.
AYEI} A deh} Welstael xlo] uist old) B Al ASSE A7\ o449 B] ALEo] oF 10%
g TARY Y Bfele A S HF Foig das AR FAEgche Bag g MEto g WA £
Aok & Aojetm Pzt L4% vt sl Aleh26). Z22f1} tacrotimus7h o] 9]
F o o A 4| & microemulsion cyclosporineg A-&-¢+ 74 © QATE HA FgE AL 2 gAY v go] Ao

$ 7122 cyclosporine & A48 R} o 44 AZFol  H3 3470l g Aol AAPrin Azksieh medel
FolebA ARt o) Aol azathioprine & F Wl ALHE AT Sol MMFSL 2w} AT AL Wl o
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