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ARdolgith. 23y 1980 Fukol¥ $-eluete] Al
Zol4el AF7t FFF FUtEA SEvEelAR
dd7ldel e el ezt 1,0004E BFete 7]
go] A HAk ool AREL $udtel A
FolHe AR Hoslas} AjolaZAXAL FAEY
QAAZ MAY 1,0434] At BATZ]Y oE
Bdeg I A BAEA o4l ATgd I¥E
olAlE dFQIAE Yol Buz B GTE Ay
c}.

CHat 2 Wy

1984328 19949 9€71A At uR L HE
T2 oA Alo]AZAXYE FAGAAAZ A
g AAolddE 110542 1 F 2549 A4 Ro]
2], 2109} ApA} Ao]Aa} 326]9] Ao} 4lo]d) (e}
9] vpol7t 16A] ©l3hE AL§ 1,0434E dFoide
2 3ok

FoAtet FoAi7re] ABOY Y] AHE3sln F=
T BASAAME S48 AS Ao g A3z
o FAxtz A 3§ HAF one-haplotype?
& o3 A4, wEahte F¢ DRI¥YC] IMEE
I o) HgsAY A+BAY] 47hF 2AEE 1 9]
4 A AS AFeldE Agsiye. ey 24
(0.2%)l e E7198HAl o] f3d oYy HEE
A= A

Aolaz2 A¥ YL x7] 12~14mg/Kgo2 %3}
o GUdAZYAE ol&F TABEHAAE HHU S
Ao|a2AXUFEE & F &7 250ng/ml Y
92, & ¥ 1do] A FolE 150ng/mlE FAFA
a9l AH|Ro|= Methylprednisolone 1,000mg
o2 {8 ¥ Ha 7B {2 Fo| prednisone
0.2mg/kg(10-125 mg/day)d AL =43t 34
ARurgo]l gig Alds 2HZo= ZHEIRY
(Steroid pulse therapy) B& AHZo|Z £@ 7
Ta¥g Aldsgen old uwgol gl AfdE
OKT3(Orthoclone anti-CD3 antibody), ALG
(Anti-lymphocyte globulin) %E+¥ ATG(Anti-
thymocyte globulin)5% AH&-3Ach

EAZ=239y BMDP 1L& o|83t9 Kaplan-
MeierdHol 23 BEEE Feon Bolg 21§

" 7ol 4EE9) AolE Mantel-Coxol o8 44

Z 0.05°1312 HFe dold gty wixy
Z}ol= Pearson’s Chi-squareyt Yates' Chi-square
2 #FFE 0052 HEU s BMDP
2L (Cox Proportional Hazards Model)S o]£%
Z} Bigzte] vin Y =(Relative Risk)2 2481
o 2zt Wy FoFF L stepwise regression
methodell 2JAs Tt

ojyle] 71Fste A 87 AlRE A=
ol4A AAZ HF}H o Y H& FH7TL
12719 el %ic)

| 1}
1. A dojAjExte &y

ZF  1,04394F 41490(39.7%) =
(60.3%)c HIEAZ Ale)yolUct

gl olaEn  HEAR oA ERte] FARY
FodAle] AREXE v BA F Fg E Fo)
7 &S ¢ F ded, 843t oo 2H
(50A] ©]/d9]) FA u]go] 31.4% 2 v o]4
9] 35%9 vl& &< BE(p<0.01), B[P AL o]4
oA e 2o oAt vlgo] 17.0% 2 A Y
79 58%80h ¥ITHP<0.01). AFEX SloHx
AAH oz FARI} Fox} RFAA gate] QlEzt
oy, 49 o4TU A A7 AN A F
At A4l HEAT olAEY H$ EAt AR
dA Fdsts AUt ddAez gtk o4d B
Y 29 e I vE D od Yy ¥nE
T FAjolel] 2 xpolst glitH(Table 1).

2. dojAR MY

B 5327099 FAH=zAL A3} 188<§(18.0%)9
ol2jale] &4} 8244(7.9%)9 A PG o7} #EF
so] o]AF 5d o4l AEFEL 822%, A AE
£ 920%°lAth ol4F 154, 1/14E 149U
FARGEe GNEE Z4Z 11.0%, 23.0%%
33.9%0°lth. Az ol4e ¢ 5 o]H AEE
o] 82.4%0°lom wAAZL o]49] P4 8l6%E
% k9] ztole A tHTable 2-1).

AH o]AAl A4delF 7601(40.4%)E AR

YA, 6294
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Table 1. Demographic Comparision between the Related and Unrelated-donor Group

factors Related-donor Unrelated-donor Total p-value
Recipient’s Age > 50 24/ 414 (58%) 107 / 629 (17.0%) 131 / 1043 (12.6%) <0.0001
Donor’'s Age > 50 130 / 414 (31.4%) 22 /629 (35%) 152 / 1043 (14.6%) <0.0001
Recipient’s Sex (M:F ratio) 3:1 2:1 23:1 0.0042
Donor’s Sex (M:F ratio) 1:1 3:1 19:1 <0.0001
Pre-Tx" DM. 6/ 414 19 / 629 (3.0%) 25 / 1043 (2.4%) 0.10

Pre-Tx" HBsAg(+) 13 / 414 (3.1%) 19 / 629 (3.0%) 32 /1043 (3.1%) 091

* . Pre-Tx : Pre-Transplantation

Table 2-1. Overall Results after Primary Renal

Transplantation
Parameters Results
o 1-year 96.2%
Graftt sirvival 3-year 89.8%
rate 5-year 82.2%
R I-year 97.2%
al xczn surviva 3—year 94.2%
rate 5-year 92.0%
Early reiects < 1 week 11.0%
arl y.dreJeC on < 1 month 23.0%
incidence < 1 year 33.9%

Table 2-2. Causes of Failure after Primary
Renal Transplantation

Cause of failure No.
Graft patient death 76

rejection 97

non-compliance 8

recurred/De Novo GN* 6
Patient infectious dis 50

cerebro-/cardiovascular dis 13

liver dysfunction

cancer

others 11

* GN © Glomerulonephritis

1% o]2 4l A4(patient death with functioning
graft)ellem, 974(51.6%) AL VAL
ol 2] ol2ile] A2 oj4te] 271x] fdgle <]F
ol4Alel ado] HA o]l A9 90%ol 4L 3}
ATt 82 Alge] 98 dHEE P o
AR50, 61.0%)7 AFY H¥y Ag g A}
(134, 159%)9] <7} 714 Bdth 2UHA ge
ARG 2J3te] o]yal 7)50] LA o] WA

Table 3. Risk Factors Affecting the Graft
Survival Based on 1,043 Transplants
(Multi-variate Analysis)

Risk factors Relative Risk p-value’

Recipient’ Age > 50 219 0.0001
Rejection within 1 year 1.94 0.0000
ABO not identical 1.66 0.0023
Donor’s Age > 50 1.64 0.0109
Rejection within 1 month 0.98 > 005
Recipient-Donor relation 1.09 > 005

(related vs. unrelated)

* ! p-value was calculated by Stepwise regression

AE T FHagos AL Axsigoy &
e 34 A%Fo 24, FA9 YoFdwrs ¥y
2 AR 82471 6ol ANen oA oA
He] AU ARpgoz Apdel dle slglFes
75t cHTable 2-2).

3. M| O|AQ OJAlA MER HEHE OlXE
2IxE '

% 104348 ez old AEEo| J¥L n)
Az JAE GRHFEAG AT, Foiate] Uo](504]
olgz S04 ol3h), 1duiel FHARUL] s
ABOEAY ] A3, Fodzte] Yol(504) o] 43} 50
Al olghTol o)A MEE] AFL nHE oJujg)
T ARSI Fodatt FARte] BA(H A0
AP)E EFENE DUFEN B Q&g
FHE UAA Gtk 171Y ol FAHARS
7198E SRS EAAE p-valueZt 0.010]512 o
7 A vdged, dRFENAE 1dW FAAR
59 Z1Rel nHlE B71HQ o] AN AEE wx
T I¥Fol AdiHez ot thASEA A
B A7k Hol o A ¥ E(Relative Risk)7t
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A FHTE BY EYY ST AEELS T
A= vlmaed us dASA B e
EA 51 Table 3, 4).

4. TOXIQ Joixt| WHBAHIOIRH T2 OlAlM
YERC JEE 0|XEs X R0

HA olHelg FHZ olH T HEAZ o4
2 ro} ko] AgelA oAl AEE 9%
o XE AAE gHsFEMez i B 23, ¥d
ol AT ME 1d ollie FAHARNEY 799

ot o

Table 4. Risk Factors Affecting the Graft
Survival Based on 1,043 Transplants
(Uni-variate Analysis)

Risk factors S5yr GSR'(%6) p-value

Recipient’'s Age Age<=50 834 <0.0001
Age>50 722

Rejection No 85.3 <0.0001

within 1 year Yes 76.2

ABO Identical 849 0.0007

compatibility compatible 722

Donor’'s Age Age<=50 83.1 0.0027
Age>50 759

Rejection - No 84.1 0.0006

within 1 month  Yes 762

Pre-Tx DM. No 825 0.0055
Yes 744

Pre-Tx HbsAg  Negative 83.1 <0.0001
Positive - 52.7

Recipient—-Donor  Related 824 0.76

Relation Unrelated 81.6

* 5yr GSR : 5 year Graft Survival Rate

ABO¥ Yo HFEY FAzle vo]F o] o] A
E89 4 A AAR] NHE, v]EAE Aol
7o AfodMe Fo429 ol 1744¥ olule §4
AFurge] 7198 Fo] o244l QEEA YL vlX
= ¥RolATHTable 5). o1FA VFI ol F
7} 9 EAZE o] A FAM Y HPRARTL A2 Folf o]
e T 29 9¥YE AEEEI XA Folrt Q)
7l o ¥ £ AUY B uHe F
oxprt Bk A oA Tl Tzl rhels}
1ol Fart HUd v o] oxiyt gYd
HIE Azt o[ AFe] A9 Feixle] iho|7l oA A&
o 4% vlX = A= FE3Th

FAARNS B R HA 0|4 Tl v
" ol BFAA ofAA BE g JFE A
F8 ggdxtolglet. obg7 ol FAARNE
719NN EE 19 FAAENEY 71949)
GRiFEAqME 25 ojaile] WEEN 4L

% FAARENEe] 7igE P Fr] BEE]
BAARGEe] v uld #HASA dut
(Table 6).

z7 Ag3tgol Av¥Kone-haplotype match)olyd
A Gzt AojAe] F9- ABOYRH e Ay
E olael AEE & 9L A ABOEAH
SAYA T oAl 53 MEE0] 87%c o] WA
F¥715% ABOEAY H|UATE 65.8%4 &3}
AtHp<0.01). HEAL MolAFAME ABOHE LY
Hgeo wZ olA4l 5d YEEL ABOEAY ¢
AU Fo] 83,4%Z ABO¥ Y wAxF9] 73.3%
o H& ta B FAYL AU rHpositve trend)
EAA o2 ou= glNtHp=0.14)(Table 6).

o 2 ¢

2

Table 5. Factors Affecting the Graft Survival according to the Recipient-Donor Blood Relation

{Muti-variate Analysis)

Related donor (n=414)

Unrelated donor (n=629)

Risk factors

Relative Risk p-value Relative Risk p-value’
Recipient’ Age > 50 249 0.0000
Rejection within 1 year 2.26 0.0010
Not identical ABO 2.44 0.0009
Donor's Age > 50 178 0.0217
Rejection within 1 month 1.73 0.0096
Degree of HLA match 1.36 >0.05 1.05 >0.05

* . p-value was calculated by Stepwise regression
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Table 6. Risk Factors Affecting the Graft Survival according to Recipient-Donor Blood Relation

(Univariate Analysis)

Related donor (N=414)

Unrelated donor (N=629)

Risk factors

5 yr GSR(%) p-value’ Syr GSR'(%) p-value’
e Age<=50 829 0.84 84.1 0.0000
Recipient’s Age 4 be>50 85 696
Rejection No 86.2 0.0001 84.0 0.0167
within 1 year Yes 735 715
ABO identical 87.0 0.0000 834 0.14
compatibility compatible 65.8 73.3
Donor’s Age Age<=50 8.3 0.0057 81.9 0.07
Age>50 7.2 73.3
Rejection No 84.6 0.0227 835 0.01
within 1 month Yes 76.1 76.2
HLA identical 92.1 0.0543
One haplo match 80.6
Degree of > A
HLA matching 1- g match 82.1
3 Ag match 80.6 0.94
4-5 Ag match 829

* GSR : Graft Survival Rate

Table 7. Graft Survival Rate and Incidence of Acute Rejection According to the HLA Matching in

Related Donor Transplants (n=414)

Graft survival rate(%)

Incidence of acute rejection(%)

Degree of matching N

1-year 3-year 5-year 1 wk 1 month 1 yr

HLA identical 82 100 98.7 92.1 12 49 11.0
One-haplotype 332 96.1 90.6 80.6 120 24.1 349
p-value 0.0543 <0.01 <0.01 <0.01

Table 8. HLA-DR Matching Effect in Unrelated Donor Transplants (n=629)

Graft survival rate(%)

Incidence of acute rejection(%)

Degree of matching N
1-year 3-year 5-vear 1 wk 1 month 1yr
DR-0 14 100 92.3 65.9 71 214 35.7
DR-1 575 95.8 83.4 82.4 123 252 37.0
DR-2 40 92.5 834 74.4 74.4 20.0 275
p-value 083 0.33 0.73 048

ZAHPAUHLA) HGEo] WE o4 YEE
o] Aol AHEY FANR WA olAT BF4
A zAHPEY Ao GE o4 ATEY 2o
= A gen tEFENdAE =ALYU
AXNAHET} oj2A HEE nAE ¥ YKo
2 vjsdciTable 5). 53 EAz 4T B+
ZAHgYYe] hHAAF(HLA identical)®] 54 °]

AA AEEo] 92.1%¢2! wha A X F(one haplo-
type)dl A9+ 80.6% 28 oAl AEE] o 10%
9] ol U BAEH oujg Fodlr|E ofH
HH(p=0.0547)(Table 7). otA712 2 w]WAZE Mo
AForiel =& Hgskglol AYEZ(HLA-DREH
%2 HLA-ABDRHE HEx): @H(Table 8,
9)% c}i4E2M(Table 5) ZFA olaale] Mg
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Table 9. HLA Matching Effect(HLA-A+B+DR) in Unrelated Donor Transplants (n=629)

Graft survival rate(%)

Incidence of acute rejection(%)

Degree of matching N
1-year 3-year 5-year 1 wk 1 month 1lyr
1-2Ag M7 95.7 89.0 82.1 14.1 285 40.9
3 Ag 234 9%.6 886 80.6 94 209 321
4 -5 Ag 48 91.7 884 81.6 11.8 248 364
p-value 0.4 0.10 <0.01 <0.01

de AL A ZIA
a a

Alo|AZAX YL FUGAAAS AMEEEA o4
Ale] AEED Ex AFF B2 Aol o] He
o BYME Alo]ZA2AXUE FHAAAAZ A
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Aoz o]AN ANEMAEEY 4% vXE o
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o] o, FAARUEY] J1943, ABOI A HE
Ax, FAe po]Fo] {43 YIS "= Uzt
2 Z43igtt ol FAY FAAIY] =3 A3}
U] AYAZY FoAgRte} Fgxte AT F8
g2 239 olxE] 2 XA (Azathioprine) A
Ao A3 Vote £9¥ 2lols} Utk
Ap|ARAEAE FUAYAAL AHGHe2M 2
Aol PR} o)4A HEEY 9% vl
A AR gairE 23t B =T Ytk
e tr)g AP VdAe 2L 3P
Ax7b olHA AEE YL vIXT AY Fa¥
dapolmd® ” 0|4 27| (UNOSHIME 3719¥%, Euro-
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g4 DREYS ARyl oA Fr|oe 2
#a4de B AgoHrt 2 4% vddn
podm ok 28y olad Ao ANHY o]
Aol ol rlde AL HIR A= IS
Ao BRAANE7L NPE Sd7| @A 9] BaofA
e o3t 2R APz g o2 &
€9 Aol TAY F W= A § =AY
fle] Hgsd W o] HEES Aolrt A9 &
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Fb gAAelde] e ZALFYLe] vIXF
(0-Haplotype matched)?] o]&Al BEgo] 2FH
T3] Huldx]F(one-haplotype matched)ol ¥
& xpol7t gigieon =AMFYAY dXNATI &5
g AL Aoy wmsiME 1 Aol ¢t
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Table 10. Graft Loss in Elderly(age>50) Recipients

1. Causes of Graft Loss

Cause of graft loss Age < 50 Age > 50 Total
patient death 49 (325%) 27 (73.0%) 76
rejection 102 (67.5%) 10 (27.0%) 112
Total 151 (100.09%) 37 (100.0%) 118
p<0.05
Il. Times to Graft Loss
PosttTx ¥1s < 1y 1-2yr 2-3yr 3-4yr 4-5yr > Byr Total
Cause of death
Infection 8 2 2 1 1 4 18
Cardiovascular dis 2 2 0 0 0 0 4
Others 3 1 1 1 1 0 7
Total 13(44.8%)  5(17.2%) 3 2 2 4 29(100.0%)

* post-Tx yrs © post-transplantation years

e AR giREe) vaoA AAstn gloh
ol A dojAe] HAHg ZAHFYU
YA T ulet AHEd A FAYA T
(HLA identical)® A&j3lme o|AA AEE Z
Ztol& HolA] kK Table 6). H|S FAXHYFYY
SAYX T 59 ol4al AEFo] 921%= gl
vl 10%3E EeNTable 7) opREl Q=™
(Azathioprine) S FHIYAAZ A&l A7]g
AEE Aol 21%%d HlHAE A8 P
o BAgHo ouglE AolE Belx gx I
(p=0.0543). HIEAL Alol4e] =AM A
o BE YEEANME FFHFYY DRY HFYE
o. 2 AMEZ(Table 8)¥ Z2HFIY A, BY
DR9 Ao @tZ YEE(Table 9)9] Aol7t B
3 Bolx il g ZAAFLYe HFPxd
o FAARE Wik ojMe xAH e
AYATIE dg 5 F4ARNSY HEst £93
4K Table 7, 9). ol2§ 2AXFaLe] Az
€ FAAREEY Nz Aol UfE EFsn
o)Al AEE] QlojA & zlo|E HolR] ¥ olf
72E 3 AdAAAQU A|AZAXHS FHUY YA
AE AHRIIEA A vE FAARNEe] =Ho]
gols) om” wo Zg WdgAA APy
BAE B HEFoEA A uF FHARN
ol g% Fr)olH4l 249 sMeAo] Bel 7AE
7] wgelch. AA=Z 1980 ] Futo]lF AREsly] Al
25 $PZTFPAN(0KTS, ALG, ATG)E A

L

Ly

ol4i BEEE Bl AT
e HddME o4 t
23§ upt AoH?.

AL Aol oy|g 2AME 2AR § UNOSE
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FEo M 2 9L vAE A FARY o]
2 FAARES] Bzolrt oA Alsd 504
olde] Fedxlol gl o]4al AEFo] Y olfi= 50
Al olde] oAt ofAAl Adel REQRTHF
274, 73%)°] APl oF o]l A4lQ) Abdw
ofgjgt o] 44l Aalo] o]AF Idofje] Ee] Ao
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Graft survival rate (%)Y

[4 1 4 4

2 2
Post-Tx years

Fig. 1. Graft survival rate according to the num-
bers of acute rejection within 1 year,

Table 11. Causes of Graft Loss According to
the ABO Compatibility

ABO ABO Total

identical compatible a

Patient death 15 (33.3%) 7 (28.0%) 22
Rejection 30 (66.7%) 18 (72.0%) 48
Total 45(100.0%)  25(100.0%) 70

p>0.05

AT FEF AAMAsL dPs|ojof dtn o] wgt
AEE9 F71E 7dE + dedztn 4Zdn

FAAREE e 7]4Ee Bl oln| BuE
%Z,B)Q]L} 9‘]%-?_‘1‘8"’“1"1 w3 ,a H]_4,5.14,17)9_} Q‘O]
YBHA o|4A AEF ¥ JFE viAE gy
E JAZ, E dFdME dAFez 1dy FAAR
wg-o] y|gelo] olAAle] JEEY) B FF¥E "3
ot £3 194 $Ase FAAFESL] S5 ot
F7129 o] A Al HEEo] B AolE BUTHE A
(Fig. 1)& S4AR G0l Aoz 7] o4
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= Abstract =

Analysis of Risk Factors Affecting
the Primary Living Donor Renal
Allograft Survival
: A Single Center Study Based
on 1,043 Transplants

Yu Seun Kim"?, Myoung Soo Kim"?
Soon I Kim" ?, Chul-Woon Chung?®
Ho Yung Lee’, Dae Suk Han”,
Pyung Kil Kim", Hyeon Joo Jeong”,
Soo Hyun Kim?, Eun Mi Lee?
and Kiil Park™?

Institute for Transplantation Research”
& Department of Surgery”, Yonsei University
College of Medicine, Seoul, Korea

A total of 1,043 out of the 1,105 kidney transplan-
tations(TLXs) performed between 1984 and Sep-
tember of 1994 with Cyclosporine(CsA) as the main
immunosuppressive agent, excluding 25 re-TLXs, 21
cadaveric and 32 pediatric TLXs, were used as the
subjects of this study to find the risk factors which
influence the graft survival of the primary living
donor TLX recipients in a single center. When the
potential donor was living related, at least the HLA
1-haplotype matching relative was selected, and
when unrelated, at least DR-1 or A+B2 matching
was required for selection. Living unrelated donors
(n=629) were available through the swap program
among the family members of the potential
recipients or fully motivated healthy volunteers as
well as spouses. CsA and low dose steroids with or
without azathioprine was used for maintenance imm-
unosuppression. Primary induction with anti-lympho-
cyte preparation was not used. For the treatment of
acute rejection, steroid pulse, steroid recycling or
various kinds of anti-lymphocytic preparation were
used. The minimum follow-up period was 12
months. During a mean follow-up of 53.2months,
there were 188 cases of graft loss, and 82 recipient
deaths. No donor death related to surgery or do-
nation occured. The 1-, 3- and 5-year graft survival
were 96.2%, 83.8%, and 82.2%, respectively. No graft
survival difference among the identically related
(n=82), Il-haplotype matched related(n=332) and
unrelated donors(92.1% vs 80.6% vs 816% at 5-
year, p>0.05) was seen even though a positive
trend was noted in the HLA identical pairs. The
sigificant risk factors for the related TLXs were the

ABO compatibility, episodes of acute rejection within
1 year, and the old age of the donor{above 50), but
in unrelated pairs, the old age of the recipient(above
50) and episodes of acute rejection within 1 month
influenced the graft outcome significantly. In con-
clusion, living related and unrelated kidney donation
must continue as an important source of kidneys for
patients with end-stage renal failure because we
have ascertained the high graft survival rates with
negligible donor risk. Living unrelated donation from
spouses or through the swap program under the
auspices of non-profit national organization are to be
encouraged.

Key Words : Living donor, Kidney transplantation,
Graft survival, Risk factor
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