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Evaluation of Independent Risk Factors Affecting Renal
Allograft Survival by Transplant Era
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Department of Surgery, Bundang CHA Hospital, CHA University College of Medicine®, Seongnam, Korea

Background: Using long-term (more than 30 years) data from a single center, this retrospective study evaluated changes
of independent risk factors affecting renal allograft survival by transplant era.

Methods: Of 3,000 cases of kidney transplantation, 2,708 (90.3%), including their follow-up observations, were reviewed.
Transplant era was classified according to immunosuppressive regimens as either early group (transplant serial No. 1~1,500)
or recent group (transplant serial No. 1,501~ 3,000).

Results: There was a significant difference observed in pre-transplant clinical manifestations between the early and recent
groups. The number of elderly recipients and donors, number of deceased donors, and cases related to pre-transplant
diabetes, pre-emptive transplantation, and retransplantation were differed relative to transplant era. The short- and
long-term graft survival rate of the recent group improved significantly, and the effect of human leukocyte antigen
mismatching and living donor type disappeared in the recent group. Moreover, pre-emptive transplantation and
retransplantation were effective only in the recent group. However, non-immunological factors such as elderly recipients
and donors, and immunologic factors such as episodes of acute rejection and types of immunosuppressive regimen were
persistent independent risk factors affecting graft survival rate.

Conclusions: According to the retrospective survival analysis of a large number of recipients in a single center, risk factors
for kidney transplant patients differed by transplant era. However, the independent risk factors associated with elderly
recipients and donors (non-immunologic), and episodes of acute rejection, and types of immunosuppressive regimen
(immunologic) persisted regardless of transplant era.
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Fig. 1. Clinical application of immunosuppressive agent by
transplant era. Abbreviations: AZA, azathiopurine; CsA, cyclo-
sporine-A; mTOR-I, mammalian target of rapamycin inhibitor;
EC-MPS, enteric-coated mycophenolate sodium; ALG, anti-
lymphocyte globulin; ATG, antithymocyte globulin; IL-2, inter-
leukin-2.
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Table 1. Clinical manifestations of 3,000 cases kidney trans-
plantation

Early (%) Recent (%)

Clinical manifestations (n=15500) (n=1500) P-value
Male ratio, recipient 69.9 62.5 <0.0001
Male ratio, donor 62.9 54.9 < 0.0001
Mean age, recipient 36.0£11.2 39.8£12.0 <0.0001

(mean=*SD)
Age group, recipient < 0.0001
<15 2.7 2.2
15~24 11.9 6.8
25~ 34 33.0 253
35~ 44 28.1 29.0
45~54 19.0 24,1
=55 5.3 12,5
Mean age, donor (mean®SD) 35.3%11.2 38.5%11.4 <0.0001
Age group, donor <0.0001
<25 16.1 11.3
25~ 34 39.5 28.7
35~ 44 22,5 28.7
45~54 14.2 21.7
=55 7.7 9.6
Donor type <0.0001
HLA-identical, LRD 8.7 10.6
Non-identical, LRD 38.9 47 .4
Non-identical, LURD 50.8 30.7
Non-identical, DD 1.7 11.3
ABO identical ratio 79.7 81.8 0.151
Pre-transplant dialysis <0.0001
Pre-emptive 2.6 15.2
Dialysis, 1~11 mo 55.0 40.1
Dialysis, 12~35 mo 26.6 19.6
Dialysis, =36 mo 15.8 251
Retransplantation ratio 2.6 10.9 < 0.0001
Pre-transplant diabetes ratio 33 9.4 < 0.0001
Pre-transplant HBV infection 3.0 2.7 0.662
ratio
Pre-transplant HCV infection 2.6 1.5 0.040
ratio
Induction with IL-2 receptor 0.0 39.1 < 0.0001
blocker use ratio
Main immunosuppression <0.0001
Azathioprine 7.9 0.0
Cyclosporine 76.0 0.9
Microemulsion cyclosporine 16.1 59.6
Tacrolimus 0.0 39.1
Use of mTOR inhibitor 0.0 3.1 < 0.0001
Anti-metabolite < 0.0001
None 88.3 21.3
Azathioprine 11.7 1.1
MMEF/EC-MPS 0.0 71.4
Mizoribin 0.0 6.1

Abbreviations: HLA, human leukocyte antigen; LRD, living related
donor; LURD, living unrelated donor; DD, deceased donor; HBV,
hepatitis B virus; HCV, hepatitis C virus; IL, interleukin; mTOR,
mammalian target of rapamycin; MMF, mycophenolate mofetil;
EC-MPS, enteric-coated mycophenolate sodium,
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Table 2. Transplantation outcomes of 3,000 cases kidney trans-
plantation

Early (%) Recent (%)

Clinical manifestations (n=1500) (n=1,500) Pvalue
Fellow-up loss rate 13.9 5.6 <0.0001
Delayed graft function, 0.0 2.1 < 0.0001
yes ratio

Acute rejection within 1 yr <0.0001
None 63.9 79.0
One episode 28.5 17.9

>Two episodes 7.6 3.1

Cause of graft failure < 0.0001
Primary non-function 0.3 1.8
Acute rejection 4.2 11.9
Chronic rejection/CAN 44.6 19.0
Graft thrombosis 0.5 0.6
Graft infection 0.8 4.8
Urological complications - 0.6
De novo/Recurred 4.7 0.5

glomerulonephritis
Non-compliance 4.6 8.3
Drug toxicity 1.5 -
Patient death with 36.1 423
functioning graft
Cessation of 0.6 1.8
immunosuppression
Others 2.2 2.4

Cause of patient death 0.953
Infection 427 44.0
Cardiovascular disease 8.5 8.0
Cerebrovascular accident 9.9 9.3
Hepatic failure 6.5 8.0
Malignancy 10.9 6.7
Suicide 1.7 1.3
Accident or trauma 2.7 4.0
Others 7.2 5.3
Unknown 9.9 13.3

Abbreviation: CAN, chronic allograft nephropathy.
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Table 3. Incidence of acute rejection within post-transplant 1
year by HLA matching and transplant era

Acute rejection Early (%) Recent (%)

HLA matching episodes  (n=1,500)  (n=1.500) Pvalue
HLA-identical, LRD None 88.5 91.2 0.154
One 9.2 8.8
>2 2.3 0.0
Non-identical, LRD None 64.8 79.6 <0.0001
One 28.0 17.4
=2 7.2 3.0
Non-identical, LURD None 59.7 74.4 <0.0001
One 31.5 21.9
>2 8.8 3.7
Non-identical, DD None 40.0 77.5 <0.,0001
One 52.0 17.2
>2 8.0 5.3

Abbreviations: HLA, human leukocyte antigen; LRD, living related
donor; LURD, living unrelated donor; DD, deceased donor,
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Fig. 2. Graft (A) and patient (B) survival rate by transplant era.
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