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A Preliminary Study to Revise the Marginal Donor Criteria of
KONOS in Deceased Donor Kidney Transplantation

Wooseong Huh, M.D.

Department of Medicine, Samsung Medical Center, Sungkyunkwan University School of Medicine, Seoul, Korea

Background: The Korean Network for Organ Sharing (KONOS), which was established in December 31st, 1999, is a nationwide
system of deceased donor detection and distribution. From its inception, KONOS has defined marginal donors and used this defi-
nition for over 15 years. However, this definition should be reevaluated to determine if it requires revision. This study was conducted
to confirm the feasibility of the main study for revision of the marginal donor definition in deceased donor kidney transplantation.
Methods: This study is a retrospective meta-analysis of 786 patients who had deceased donor kidney transplant from six centers.
After the data validation process, multivariable analysis was conducted to evaluate whether the marginal donor criteria of KONOS
or UNOS expected adequately in terms of graft survival and delayed graft function (DGF).

Results: Neither the KONOS or UNOS criteria affected graft survival. Expanded criteria for donors of UNOS was a risk factor for

DGF. However, KONOS criteria did not affect DGF.

Conclusions: Based on this preliminary study, there is a need to conduct a study to revise the marginal donor criteria of KONOS
in deceased donor kidney transplantation. Such a study should have large scale and long-term follow-up data.
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Table 1. Baseline characteristics according to donor status classified by KONOS criteria

Variable Standard donor (n=598) Marginal donor (n=188) P-value
Recipient characteristics
Age (yr) 41.7+10.8 41.7+10.6 0.9771
Male sex 319 (53) 118 (63) 0.0233
Donor characteristics
Age (yr) 36.0£14.0 42.0%+16.0 0.0001
Male sex 422 (71) 137 (73) 0.5432
Hypertension 91 (15) 50 (27) 0.0004
Diabetes mellitus 16 (3) 10 (5) 0.0771
Cause of brain dearth (no of CVA/no of others) 298/300 99/89 0.4989
Cardiac arrest 0 (0) 42 (22) 0.0001
Serum creatinine (mg/dl) 1.17+0.56 1.89+1.35 0.0001
Albuminuria (=2+) =2 episodes 0 (0) 78 (42) 0.0001
Transplant related characterisitics
Cold ischemic time (min) 323+180 331 £159 0.5450
Delayed graft function 60 (10) 28 (15) 0.0653
Acute rejection in first year 80 (13) 27 (14) 0.7315

Data are presented as mean+SD or number (%).

Abbreviations: KONOS, Korean Network for Organ Sharing; CVA, cardiovascular accident.
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Table 2. Baseline characteristics according to donor status classified by UNOS criteria

Standard criteria donor

Variable

Recipient characteristics
Age (yr)
Male sex
Donor characteristics
Age (yr)
Male sex
Hypertension
Diabetes mellitus
Cause of brain dearth (no of CVA/no of others)
Cardiac arrest
Serum creatinine (mg/dL)
Albuminuria (=24) =2 episodes
Transplant related characterisitics
Cold ischemic time (min)
Delayed graft function
Acute rejection in first year

Data are presented as mean+SD or number (%).

Expanded criteria donor

(n=680) (n=106) Frvalue
41.2+10.7 45.34+10.5 0.0002
372 (55) 65 (61) 0.2023
3444133 56.7£6.4 0.0001
492 (72) 67 (63) 0.0533

75 (11) 66 (62) 0.0001

16 (3) 11 (10) 0.0001

318/362 79/27 0.0001

34 (5) 8 (8) 0.2781
1.31£0.84 1.54+£1.08 0.0375

72 (11) 6 (6) 0.0982
323174 335+184 0.5501

66 (10) 22 (21) 0.0008

85 (13) 22 (21) 0.0212

Abbreviations: UNOS, United Network for Organ Sharing; CVA, cardiovascular accident.
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Table 3. Baseline characteristics according to donor status classified by KONOS-UNOS criteria

Variable SD-SCD MD-ECD SD-ECD MD-SCD Pvalue
(n=544) (n=52) (n=54) (n=136)
Recipient characteristics
Age (yr) 41.4%+10.8 45.6+11.0 45.0+10.2 40.2+10.1 0.0018
Male sex 288 (53) 34 (65) 31 (57) 84 (62) 0.1250
Donor characteristics
Age (yr) 342+13.5 60.3+7.2 532%£25 35.0+12.6 0.0001
Male sex 391 (72) 36 (69) 31 (57) 101 (74) 0.1197
Hypertension 57 (11) 32 (62) 34 (63) 18 (13) 0.0001
Diabetes mellitus 13 (2) 8 (15) 3 (6) 2 (2) 0.0001
Cause of brain dearth (no of CVA/no of others) 252/292 33/19 46/8 66/70 0.0001
Cardiac arrest 0 (0) 8 (15) 0 (0) 34 (25) 0.0001
Serum creatinine (mg/dL) 1.15£0.55 1.78£1.37 1.31£0.61 1.93+1.34 0.0001
Albuminuria (=2+) =2 episodes 0 (0) 6 (12) 0 (0) 72 (53) 0.0001
Transplant related characterisitics
Cold ischemic time (min) 324+182 362 +203 306159 319+138 0.3920
Delayed graft function 46 (9) 8 (15) 14 (26) 20 (15) 0.0003
Acute rejection in first year 70 (13) 12 (23) 10 (19) 15 (11) 0.1071

Data are presented as mean+SD or number (%).
Abbreviations: SD, standard donor defined by KONOS criteria; MD, marginal donor defined by KONOS criteria; SCD, standard criteria
donor defined by UNOS criteria; ECD, expanded criteria donor defined by UNOS criteria; CVA, cardiovascular accident.
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Table 4. Multivariable analysis of risk factors for graft failure

Mutivariable analysis 1
Risk factors

HR 95% CI Prvalue

KONOS marginal donor 1.098  0.74~1.629  0.6437
UNOS expanded criteria donor - - -
KONOS-UNOS - - -
SD-SCD - - -
MD-ECD - - -
SD-ECD - - -
MD-SCD - - -

Female recipient 0.637 0.45~0.901 0.0109

Donor hypertension 1.668 1.123~2.479  0.0113

Delayed graft function 2018 1.278~3.186  0.0026

Acute rejection in first year 2276 1.529~3.386 <0.0001

Mutivariable analysis 2 Mutivariable analysis 3

HR 95% CI Pvalue HR 95% CI Pvalue
1.195 0.708~2.015  0.5046 - - -
- - - Ref -
- - - 1.486 0.766~2.881  0.2409
- - - 0.955 0471~1933 0.8976
- - - 0.967 0.606~1.544  0.8893
0.639 0.452~0905 00116 0645 0.455~0914 0.0137
1.598 1.041~2453 0.0320 1.589 1.589~2.448  0.0354
1956 1.222~3.132 0.0052 2022 1.261~3.244 0.0035
2252 1.514~3.349 <0.0001 2233 1.498~3.327 <0.0001

Abbreviations: HR, hazard ration; CI, confidence interval; SD, standard donor defined by KONOS criteria; MD, marginal donor defined
by KONOS criteria; SCD, standard criteria donor defined by UNOS criteria; ECD, expanded criteria donor defined by UNOS criteria;
KONOS, Korean Network for Organ Sharing; UNOS, United Network for Organ Sharing.

Table 5. Multivariable analysis of risk factors for delayed graft function

Mutivariable analysis 1
Risk factors

HR 95% CI Pvalue

KONOS marginal donor 0.919 0.512~1.651 0.7775
UNOS expanded criteria donor - - -
KONOS-UNOS - - -
SD-SCD - - -
MD-ECD - - -
SD-ECD - - -
MD-SCD - - -

Recipient Age 1.026  1.004~1.05 0.0223

Cause of brain death (CVA) 1.669 1.038~2.688  0.0343

Donor serum creatinine 1.54  1.258~1.884 <0.0001

1.911

1.023

1.516

Mutivariable analysis 2 Mutivariable analysis 3

HR 95% CI ~ Pvalue  HR 95% CI  Prvalue
1092~3344 00233 - - -

- - - Ref -

- - - 1147 0477~2762  0.75%

- - - 2969 1474~598 00023

- - - 1091 0.549~2.167  0.8030
1.001~1.046 00441 1024 1.001~1047  0.0391
127~1809 <0.0001 1519 1237~1.866 <0.0001

Abbreviations: HR, hazard ration; CI, confidence interval; SD, standard donor defined by KONOS criteria; MD, marginal donor defined
by KONOS criteria; SCD, standard criteria donor defined by UNOS criteria; ECD, expanded criteria donor defined by UNOS criteria;
KONOS, Korean Network for Organ Sharing; UNOS, United Network for Organ Sharing; CVA, cardiovascular accident.
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