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Factors Affecting the First 3-year Quality of Graft Function
after Live Donor Kidney Transplantation

Myoung Soo Kim, M.D.™". Yu Seun Kim, M.D."", Soon Il Kim, M.D.""
Jang 11 Moon, M.D."", Kyung Ock Jeon, B.S.
and Kiil Park, M.D.""

Departments of *Surgery, Yonsei University College of Medicine and TWonju College of Medicine,
TResearch Institute for Transplantation, Yonsei University, Korea

Purpose: We designed this study to identify the risk factors affecting the quality of graft after live
donor kidney transplantation. Methods: The study cohort included 259 adult patients who had been
followed up for an average of 37 months after transplantation. Cyclosporine (CsA) and steroids were
used as main immunosuppressive agents. Seven variables [HLA match, numbers of acute rejection (AR)
within post-transplant 1 year, blood type compatibility, use of anti-lymphocyte antibody, age of donor
(DA), age of recipient, and the donor kidney weight to recipient body weight ratio (KW/BW)] were
examined by multiple regression analysis during the first 3 years. Serum creatinine (Scr), creatinine
clearance rate (Ccr) and the 24 hours urinary excretion of protein (24 UP) were used as parameters.
Results: AR, DA, or KW/BW independently affected the quality of graft function. Scr, Ccr, or 24 UP
at post-transplant 1 year was strongly correlated with AR (p <0.0001, p=0.002, or p=0.002, respectively).
However, Scr, Ccr, or 24 UP at post-transplant 3 years was strongly affected by KW/BW (p <0.0001,
p <0.0001, or p=0.008, respectively) or DA (p<0.0001, p=0.001, or p=0.039, respectively). Conclusion:
Non-immunologic factors independently affected the graft function through the study periods. The impact
of non-immunologic factors on the function of the graft increased year by year. During renal allocation,
KW/BW and DA should be included as reference indices to improve the long-term graft function.
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AHA] AlolA], (4) iRzt Fuel A BY 7ty
vfelgjs RFz) -9, (4) FH7Z F o]44l 4
HollA AFAAA £2do] YAHAY Ao|az2AE
d AF5Ae] #Ad AL, 6) Aol RH F FoAA
o] ARAFA FR2A7 FHD A, (6) TRt o
g FHz=A7 BrbgstAY 19 vl A$E A
g 2590 & B AFHY2E sich oidgAE
< JAsEHNY F FAAY ARTAE AgHo
2 ZH3ld KWBWE zAst. $EE Ao
F2LXNE FHAAAANE ALees 23 Koz
BAEYT 2u|Rol) FE 3F(A)ARAE, A
HZol=9} ofAle]l 2 F ¥ F-2 mycophenolate mofe-
til) HAAA g AJPct. FAA LSS A
8¢ ZH|Z 0] =7}e}Q ¥(methylprednisolone 500 mg
x4 days)& AlPstem ol ytgo] gl A$
4}2] X 7414 (anti-lymphocyte  globulin, OKT3 *-&
anti- thymocyte globulin)& A}-8-3}¢c}h.

oj4Alg AA g JeL4dR FAHo ARt
o AT AR ALE olAA £4R FAAE
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ofzte] ¥, (1) KWBW Fo2 443t 7 2zt
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2 A3t
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Fig. 1. Distribution of KW/BW (donor kidney weight to
recipient body weight ratio).

9] HF MBS 575495 kgoE HF KWBWE
3.93+091 gmkgo]glth KW/BWS] ¥ & ArwHm
KW/BW7} 3.0~4.5 gm/kgZe] 171)(66.0%)2 7}
weotor, £azte] AFel ulstel 4ujdoz 22
o)) Ale] AFH 3.0 gmikg o8}l Feo| 334(12.7%),
Adidoz & ol44le] AFH 45 gmkg o]
Fo] 554 (21.2%)0| et Fig. 1).

2) OlAd! MERN JE= OIxl= elxk: Cel
X} % EHIR MEEY

ol4l F 1, 2d | 39 A A AEEL
z}zt 98.8%, 97.5%, 97.5%9]%lom 72 7|7ke) o)
A2 PEEe 7z} 95.0%, 94.1%, 93.1%0]14i

oA MEgol S vAE AHAAE B4
7] 98 AR AEEAL WY A, o)y F
19 o] lell A FAATNZ ko] o] 44
AERe AgE vIAE FET AHIAR 4diA
ol Y E(odd ratio)x= 2.39 (95% AlZ]F74=1.17~4.87)
o] cHp=0.0165). Tzt 2AHPFUL] IAA
X, ABOENY ] AXNAE, FZ7 A9 A8
g 5o oAl A, Foizte] A, Foizt
A%, KWBW 52| ujHeqgzel Uzt o444 A
E&oll ot & XA dskeH(Table 1).

olgl gt vhIAtE A Avte A AEEAAE
22 A#E dg F Qlol, FAATNE BE 0=
759 33 o|A4l AEEY 8I%E FAHAATE
v AE Fn=184)2] 96.7%2} ul2sle] FAIHEFH o=
2l AolE K cHp=00014)(Fig. 2). W KW/BW



792 oiEke|}etE)A) - Al S8 Al 6 3 2000

Table 1. Risk factors affecting to the graft survival rate by multivariate analysis (Cox regression)

Confidence interval (95%)

Risk factors Odd ratio p-value
Lower Upper
Acute rejection episodes 2.3906 1.1725 4.8743 0.0165
within 1 year
Degree of HLA match 0.5946 0.1179 2.9998 0.5290
ABO compatibility 1.7670 0.4821 6.4761 0.3903
Use of anti-lymphocyte 2.3666 0.6801 8.2353 0.1757
antibodies
Recipient’s age 1.0157 0.9632 1.0710 0.5660
Donor’s age 1.0013 0.9502 1.0551 0.9621
KW/BW 1.0247 0.5812 1.8067 0.9328

KW/BW = donor kidney weight to recipient body weight ratio

1.00
no AR* within 1 year (n=184)
o 951
el
g
T 907
3 [ I— .\
= AR* within 1 year (n=78) L.
5 .85
p=0.0014
-80 T T T T L) 1
0 6 12 18 24 30 36

Post-transplant months

Fig. 2. Graft survival rate according to the previous epi-
sodes of acute rejection within post-transplant 1
year. *AR = Acute rejection

U Foqzte] el whE o]4Al AEEle FAY
Al Xo) & HAY 7t YAHAZ p>0.05)(Fig. 3).

3) 243 oAl JIE HARIN

o4l ¥ 1, 29 o 33 Ao o)A Ale] HFE
3 Qe BAe 9% FelolEldsEE 247 123+
0.35 mg/dl, 1.19+0.37 mg/dl, 1.19+0.35 mg/dle]lt}.
upFA 2 22 A1 24417 273 A el A A
obeld A48 77t 70.56+24.55 mi/min/BSA, 70.28
+22.85 ml/min/BSA, 73.75+25.75 ml/min/BSAc|g] 2.
v, QuiwulEae 7tz 048+0.80 giday, 0.52+
0.78 g/day, 0.66+0.75 g/dayo|1c}.

olAlAl Z1EAA F & AAY dF ZuotEd
5v A4 (bivariate correlation analysis)-d
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otk 4BBAE 7HA JACH B A S, Pearson
correlation coefficient (y)=0.525~0.373, y >0.3¢] 7
T+ F T B AREATE v >0190 By 4
BEBATL Q1S A¥h(p<0.000D). § ¥ 23
oteld Fxot Fdoteld HaEE AE FAAT A
T vebisich i 8% Feloleld B € &
i@t 1A 29 A/ E FAGHe s
% 4RRATE e, 3delAe FAYH
2 fo3rle stev Al 019022 4
Hog fo=e 4 E=0022)Fig. 4). ol ¥©F
Zdoleld FEU Fdloteld Hodo] duiste
vt gebwuEgo] onjsle w7l A2 Ael7} Q)
& uEle ez E drelAe ol44l 7w
FEE vXe Aol B GFFHAHEHAA TFF
ol4Al 7lE ¥ SxtiEHE EF FdoteEd 5
Eu Zdloteld ALgde Tt £4sAt

4) ojAdl JIE0 FEE OIX= elX: COHEH
FEM

ol # 1d, 2 ° 339 o|4A slen FuA
Ag 7HAE AAE HdztnA oGFAEHE o
A AEEAF vpAAA R T7EA Y QIAE HHQ
A2 AAstel AWsigich & 2 AWYAS A
A%, ABO €NY] AHPHE, 1d W FAAT
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Fig. 3. Graft survival rate according to the donor kidney weight to recipient weight ratio (KW/BW*) (A) and donor

age (B).
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Fig. 4. Correlation between serum creatinine level and creatinine clearance (A) or urine protein (B) at post-transplant

3 years. *: ymeans correlation coefficient.
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Aol A%, sozte] AP Fol 7 AlHL e]4Al
7)eell FARHoE FAY gL vASAEF
< ABBAE A AE) 243
ZtE o] 44l Zlwedl 4% wRE Al B
AL A, FAATES FYE 28 v
A AAY FAY AH I} KW/BWE o4
F oA Jlsell FARH R Fol¥ 4UVAE
HE & Uk 53] vl AR KW
BWL Foizte dF $2 14 <44l ZergE
3d o4l Jledt Ho FA% FUBAE AR
/}‘Xit“‘ b 1d ol ¥ FAATEEe] Y
g o] 44l Zl53 B fo3 4uAAE 7R

I YUick(Table 2). 71t & A F =2=HGY}
o] HYHYE, ABO Ny AL, YP=F
Aol AgR, TRt A% T o]AH4l JF
Ie ANz Fod 4RAST Uit

1 HE 3Yoleld sk JOEIlY HAR:
KW/BW, Fozte] |47 9 F4AFNEe 3 5
< "% Zdoteld 29 Adoteld gl F
Ao AT d%s vAHA & AYRA-
near correlation, R, AAAF)E Holn glr}. o)
S UAHE =gl E KWBW, Foze] 98 F
9l Y A FEUAE =M o
A9 o]A4l 71E)E AYE F e FHE 9y
gk & R™=0.3580)e} & FHTe W 47
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Table 2. The significant factors affecting to the renal allograft function at the post-transplant 1, 2 and 3 years (muitiple

regression analysis)

A. Serum creatinine level (Scr, mg/dl)

Factors Post-Tx 1 year (n=245) Post-Tx 2 years (n=217) Post-Tx 3 years (n=144)
KW/BW <0.0001 <0.0001 <0.0001
DA <0.0001 <0.0001 <0.0001
AR <0.0001 0.001 0.025
R*=0.358 R%=0.243 R%=0.300
p <0.001 p<0.001 p <0.001
Scr=1.13 Scr=1.20 Scr=1.16
Summary —0.124 X (KW/BW) —0.13 X (KW/BW) - 0.12 X (KW/BW)
+0.013 XDA +0.012*DA + 0.013XDA
+0.191 X AR +0.155*AR + 0.119 X AR

B. Creatinine clearance (Ccr, mi/min)

Factors Post-Tx 1 year (n=245) Post-Tx 2 years (n=217) Post-Tx 3 years (n=144)
KW/BW N.S. <0.0001 <0.0001
DA 0.031 0.001 0.001
AR 0.002 0.001 0.028
R’=0.089 R*=0.190 R?=0.265
p=0.002 p<0.001 p <0.001
Cer=84.17 Cer=73.75 Ccr=64.66
Summary —0.37 XDA + 6.95 X (KW/BW) +10.28 X (KW/BW)
—7.35 AR —0.50xDA —0.62 XxDA
—0.81 X AR —8.71XAR

C. Urine protein per day (Upro, g/day)

Factors Post-Tx 1 year (n=245) Post-Tx 2 years (n=217) Post-Tx 3 years (n=144)
KW/BW N.S. 0.028 0.008
DA N.S. N.S. 0.039
AR 0.002 N.S. N.S.
R*=0.070 R*=0.020 R*=0.073
p=0.014 p=0.039 p=0.005
Summary Upro=0.115 Upro=0.697 Upro=0.523
+0.319 X AR —0.14 X (KW/BW) —0.203 X (KW/BW)
-+0.012xXDA

KW/BW = donor kidney weight to recipient body weight ratio; Post-Tx = Post-transplant; DA = Donor age; AR =
Numbers of acute rejection within post-transplant 1 year.

N.S. = Not significant
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Fig. 5. Correlation between the donor kidney weight to recipient weight ratio (KW/BW) and creatinine clearance at
post-transplant 3 years (A) and between KW/BW and 24 hours urine protein (B).

o] Eaufo| o 358% AE AgddE AL
oju]gtch(Table 2A, B). 2&v} o4 F Aol whe}
A 7t Jxte] Aol chagke] Xeolg Ho] o]
A F 1 AHe] ¥5 Asloleld sl AwolE
J o H4age FAARSS A" kg ™S 4
BBAE 7wk KWBWU Foizte] d#as
Adid ez vt 4FAB[AE 713t o]ol] Hbelod
ol4] % 2 9 3y AHe €F Adeled TR
Felobeld HLELS KWBWY Fozte] d# e
A AR[AE 7HR] ubd FAANRS A
F Ao g Jg ARaAlE HgcHTable 2A, B).

(2) 24A|2 2bliE THel2k KW/BW, Foizte] o
o o FAARNSe AY 5o axkuulEgol of
3 AYuAE $e FER <ODoIF oY A%
22 % A4S vAE Aoz eyt o
Al nd Aol ackhufEke o7 FAARNS
9] 7Adn 4BRBAE Bgo) o4 F 2d 4 3
W A9 et KWBWLY Foizle] 4
S ulHggH AR fol dSaAlE B
53] KWBWE 2 g 39 A)H9 ackwujEaa)
713 FEs ARAAE EcK(Table 20).

5 olAAl JIs0l g¥E OiXlE XHE: He
7 EM U HiREM

() Boidl AMSHY & £0ixt MBA0l2] bl
BEWBW): L HLA4 F-FoiAzts) AA &

T8 A=z A4% KWBWE 1 A3 8% =3
glofeld Fxe 23 Y 3 AJHS BE o]44] 7
3 FAIGHZ RO 4ABAE JHET 53
KWBW= 319 AHe dF Adoled FxEu =8
oteld AL&3y £ 4RB[AE EAcHFg
54). o}gdl AYPAY AEE ForkR'=0043) 3
W Ao extuiEgns BASHoE %
AB[AE B Hp=0.012)(Fig. 5B).

KW/BW7} o]414l 7]5l wlX& da A7y
& KWBWo wald] 219 A Fol ulsle] 4
Hoz 2 o]4l4le] AlFH 3.0 gmikg ©]skal
FKW/BW 1F), KWBW7} 3.0~4.5 gm/kgZ(KW/BW
2 3 Adidez & ol4Ale] AFH 4.5 gm/kg
o]l Fog whlslo] ZhEef oAl 7)5e] Aol
E AHEE B Felgle] Aol KWBW7L Hg4
£ A 7 9F zZdetede] FEw fo3tA
FobA, KW/BW Iim=15)2] 3y A4de] ¥F =4
olely ¥EE 1.3820.265 mg/dle) Hlml KW/ BW 2
Tn=104)7} KW/BW 337(n=26)2] Z#oleld FE+
Z}7b 119140362 mg/di9} 1.062+0321 mgdiz 2zt
Eelle FAgHo2 F9% Zolrt $iichp=0.02)
(Fig. 6A). 13 24 A1del Zaloleld A4 &L
o #FL ol et KWBWrL HE4§ Yo}
A )€ Beew 3d AH AsoleEd H4
£& KWBWJH g §28 Xol& HrHp=0.01)
(Fig. 6B). KW/BWol| w2 24A17F QxiufjulZafo]
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Fig. 6. The serum creatinine level (A), creatinine clearance
(Cecr.) (B) and 24 hours urine protein dosage (C)
according to the donor kidney weight to recipient
weight ratio (KW/BW). *p-value calculated by
ANOVA.

ol FTAIRHLE FFEL oo, KWBW7L
HErE achiuiEsgo] Fvlsle FAE KA
(Fig. 6C).
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Fig. 7. Correlation between donor age and serum creati-
nine level at post-transplant 3 years (A) and
between donor age and 24 hours urine protein at
post-transplant 3 years (B).

et F347)17%0] S/, E FEE dudez
FhchFig. 7A). Wb Foize] A¥L 4 e
WujEgas FASH0E §9% AUBAE WA
¥ 7F AUk p=0.052)(Fig. 7B).

252 FART =46, FAx}te] A o] 404 o]
AL B9 oA F 1d, 29 Y 39 HF ¥F
adleleld & Zhzh 1.465+0.365, 1.353+0.388,
1.387+0.313 mg%2 2 &F(n=115, Foiz}e] %
o] 404 u]gkel )2l 1.18+0.325, 1.149+0.355, 1.136
+0.346 mg%oll ulzte] FuAl E=UrH(Fig. 8A).
vB7A 2 3 A1 9] Asloteld HAgAE 2
Ho] ToIRAFL 65.175124.87 mlmin/BSACZ ul
Z79] 7599+25.613 mimin/BSAc]| H]ste] §-2Js}
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Fig. 8. The serum creatinine level (A), creatinine clearance
(Ccr.) (B) and 24 hours urine protein dosage (C)
according to the donor age. *p-value calculated by
Students t-test
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Fig. 9. Correlation between rejection episodes within post-
transplant 1 year and serum creatinine level at
post-transplant 1 year (A) and between rejection
episodes within post-transplant 1 year and 24
hours urine protein at post- transplant 1 year (B).
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ance (Ccr.) (B) and 24 hours urine protein dos-
age (C) according to the history of acute re-
jection (AR) within post-transplant 1 year. *p-
value calculated by Students t-test

+0.458 mg/dlE thZEF(n=179)2] 1.17840.282 mg/dl
3 ul@stel H% Rolg Bl wh(p=0.001), 21
% 3d Agelde FANHE Fo8 Hol g
A% S7b YTHFig 104). 24417k Lckaul ol
AE 19 AL FAAREE RAFo] 0705
£105 gdayd) Wl NEFFAARLS w17AD)

£ 040210672 g/day® F T2 fold o)t
E b (p=0.029), 29 B 3 A" = $93F
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T AR YAl JY @ ATl
AE FAAFES AYE 7HE Z2EYE 4daR
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F 2 9 39 oA ZEAHANAE AdHes
g2 g Hdvdn A9d 2 ey, 1|
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28] FAARNETE oA Al AFE g Slol4
FAATNE v AT vt ok Yo} §
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&9 By FAARNSY] gt Al RE
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Zhehsichs olEidl FA42 sl weld o] 44l
150 vlAe FAARNEY g Bl §714
o2 #gelsleid £ Aok 22 FAAREY ¢
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W& e RiollA AHszn Urh(1820,22)
a# el FojAtel] ojzted A|FE & A4 (nephron)e]
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M7t ddlH ez Hol Foizle] oA QT &
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o4 F 1d AL BE o] ¥ 247 3 AHo
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g A vE Foixte] dFe] YuiHor oy
AAJA(r =018 71Aol EHFeln EPPog
o] Al Zlgoll F¥E wXe ALE AAsta Ut
198113 Alzke]l Flojz} 714 (hyperfiltration theory)
(423)0] A71S o], Foizte] MAo ulsle] Y F
e Aol AFH S olAA AEFo] A=A
u} o)Al FlgAtell7) ghe] WY JAHAE A}
19901 o] ¥ Ero] HmEam 9lrh.(24-26) e T}l
o8&t o] 44l £4bo] o)A A ME G g v A}
£ RIE ofs APHoZ UNOSAEOA L P&
&2 ZolF B3sla glow,(25) i wd)
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ol 44l Jlg B3l El¥A L o4 F 1| AjHe
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ol AA JEAe] Ao|HE TAZ w4 A%
A Age] wimHAeAg] AR Y LeiA 9F
Hi Arh(23) TRzt A EYX HELE
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-godz7kel M EwiE o] 2}o),(25,27) size-mismatching
index (SMI, Foiztel MEF/5odate] AA, ke/md)
(25) B-g F-rodAzte A(gender)(24) To2 i
A Agstd et Foa A AA Fe 235
Ak Foizte] AF wl&23205 AL4H 2 Ak
AFAES a7 19943 HE] AloAapy F o] 44
o AAFAE FHsle] F-Foizte] AHEYA
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7F ol4 F 1d " 31 A9 e)AAl Fl5ell g3
< "AE Bag wbrt QIgIrh(5,6) oM ARE o]
218 KW/BW7L ole] 7}x] Q1#te} d7] zhgsle 4
Q) AA 4R o)A A J5ol dgg viAE
AL #APse 2AYe g AHAEL oz EHo) 3
otA] G =79 #af(kol Ale)4], HARL Ale)

A, AL FE A" AFA A4, AolazaEd]
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€ FApol] oisto] wRlAEY 9 FHALEAE A
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€ TTHREHAE o)y F 2d 9 33 A
o] EE oAl Jleate FAIRAHeE fott g
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€ 97 53 FAAFES FFelu =AY
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T At
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