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The Effect of Hypercholesterolemia and Hyper-
tension on Long-term Renal Allograft Survival

Min Ro Lee, M.D., Min Young Kim, M.D., Jongwon Ha,
M.D. and Sang Joon Kim, M.D.

Purpose: In kidney transplant recipients, chronic transplant
nephropathy is the major cause of graft failure after the first
posttransplant year. Because histological features of chronic
transplant nephropathy closely resemble those of early ather-
osclerosis, the importance of hypercholesterolemia and hy-
pertension, which are the risk factors of atherosclerosis,
have recently been emphasized. In this study, we investi-
gated the effects of hypercholesterolemia and hypertension
on long-term renal allograft survival.

Methods: A retrospective analysis was performed on 218
renal transplants from the 261 renal transplants between
1992 and 1997, excluding 14 with early graft loss (<1
years) and 29 whose data were unavailable. The serum
cholesterol level and systolic and diastolic blood pressures
were recorded at the time of transplantation, and 1 and 2
year after.

Results: The recipients with hypercholesterolemia (=240
mg/dl) at the time of transplantation (n=12) showed lower
5 vear graft survival rate (83% vs. 99%; P < 0.01) compared
with that of the normal cholesterol level recipients (n=97).
A multivariate analysis confirmed that hypercholesterolemia
at the time of transplantation was an independent risk factor
for long-term graft loss (P=0.04). But hypertension did not
show a statistically significant relationship with long-term
graft survival.

Conclusion: Hypercholesterolemia at the time of transplan-
tation is an independent risk factor for long-term graft loss.
Correction of hypercholesterolemia from the pretransplanta-
tion period may improve long-term graft survival. (J Korean
Surg Soc 2002;63:493-497)
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FE-g WA dvh(4,5) Aol shatoll A nAE S ¥
oh2 & Al B 5, A Ze] A9l cyclosporin,
prednisone 5-¢] WA A A A, A7) F o4, G, Tl iz, v
R, ho] 2 A1, 351 8qHA) 2 AH-§E1E propranol, o] =
Al ol Fedgieka G A 3L Qlrt.(6) Alo] 4] Fhzbof| A 9
TEFe] e EE o4 AT FA, A A4 Al
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H AL k(7)) = AETA Azle] Alol4 3t #
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7ot Alo] Al Aol A A EF 1l ¥ gk o]
LTS AJBAl A= YH=A &

Z

AR o .
Adtgo] HiEl i glch. Hamar 5(8) o4 A 314

5
P

2
w2 gk

L

o K

2
2y
ko
ro r.
o,

£
)
ro,
©
o
1>
)
32 to
T o
~N

>

O

=-

i
of

ot
Vgom_\%
= = oﬁ,mﬂ
%oﬁiﬁr‘l
> o
Nj‘%ﬁé
2% ofy 42
oy o b 19 o

2



494 [HsKRIUSISIKI - MI63# H6E 2002

Zo| o| A Al £AF B o] glubal B a}el aL, Opelz 5
@2 o4 ¥ migol ol 44l £Ae] SYHel SRRt

31 KBarslgle). v Markell 5(10)& 2AEZE3} #7] 0] 4

A ARl ABBAIL glekz Harstgict. oo A}

& of4] BA] gl o4 Fo] mAHE gl ¥ ste] o[ A4l

o] 7] AEell ofwq FFg XA Fotlu £ A
£ AlAsksict

TR

19921d 19 XRE] 1997y 129Y71A] A&
Aol Alg AJgPukoltd 2614]1¢] o575
Esto] o] Al A °l o)A X 1nd 2139 ¥ 2]
Ex)9} "gtoll gt R E i) o] & s
7] BAEEN X ddg B ¥ FE U 2 E
T g, FA ARNS 53 #Ae] o Aoz
whs = 1 ool o] A4l £AE A 14619 7] F A
7l 27153 2961 S A 93k 218402 E &L
2 Agteh A" Fa ke Ve 2
Bl &%) 240 mg/dl o] 37| "k 14
"<} 90 mmHg o] 4 VIF & 331, 284 FF7]
2¥3ke} o]y mPHE vrol EAE et Fal L
X AR o 2 g4 1 g Aol A 13] A% A
S AR sto] 2 AR AZTH aAYF TR B
sk Lol A= 1996 o]* ofl 4 o] A 3kA}ol| A 14|

120 Fe4E QA A7HYA AA H X 57} o] Fo
ek kol st AR EE A A Aol A
13] 248 A& TAZ slod o AH Y F4Ta st
To 2 EFeeh Al o] Algkatol| A s gtel] w3t X &
£ A7 ol A RE] Al E L, Foke] G & AY
o] oFEg Agela detzAoe] AEA ko] S-S F
TN AY & Ald e FEZE vhro] Agsadt. o4
2 8ol % z¥glo] A4 Aol 27}1A] o]49] Alde
B Ao Foletalct dudshAle] Sk 14 o]
dgto] & 24" wf] FEEHE HA Fo|L 1 b

b FPeGch nAYF Aok LMo A%
XA ol 1996 o] o] 3, 8 tAle] FF} eAul

23 $abell A £ A 7)ol weh ko] Z7be] glo]
TFolAE FALEA U A 44
512) gkokeh. o A4l A Q] A e thA £4E A F
Fo2 shgch Felzu S Wl olal Al o]
9 ol gl of4] BAI Al ol F& AV
o4 F2] A7l vhA] o4 F 1, 2d o & 1ol

g} 3 o4 PAl, o4 F 14, o4 F 24
Ak BEAE At A VEd AAET Y 2L
kel Z1Eoll TAB] BT FIAH Y 2ALFL,
TH e ngehToR Rk Zhzhe] AlfelA 1A

ol ntb M W K Jﬁmfo&rfmﬁlrﬂ—ﬁmﬁﬁ.ﬁ
filo
i

Q23 1agte] o 44 5l A7] AT gl vH L e
& 2Asgle

EASA U og Y=§

O

Al Aol = Kaplan-Meier®
ol &slyg, ¥ w7+ AME B X v+ Log rank testi
AR st 28l i B4 ol Cox-Regression mod-
elg ALslct. FAGA G242 P-valuer}t 0.05 v]wke
2 sgom, RE B4 SPSS (ver 10.0) TE 1L AL
stk

J,oro

E ot
1) A 2XEo| S4(Table 1)

o4 Ao ozt H A 30495, TR
Hi AL 38AIGTE Foite] AP dAt 1484, o7}
707013, Foize] AL Wl 110, o372k 1087 0|3
oh Folats 47 AAEATF oA 1639, AAMEAT
o14) 16%, A |4 397 o]k 0|4 & wlodelalAl
cyclosporin, azathioprine, prednisolone 32} 2. ¥-& A8+ 7
97} 16300921, cyclosporin, prednisolone 24} & ®-& A
B3t 497} 550k B AT ol 218409] o] A ¥ HF
FAZIZHE 711199093, o] A A9 59 H T AEEL

o449 AANYE WAL DR AGAAE B
Wk B4 WO W Folel AR GSAl ol skt 554
23h) 9 A, Tl 2] AH(G04] o218} 504] %3}
e oA s PEEe] I AA Sk

wejolal Wy W HLA 4349 ARG Hna )
o14) FE o449 5 YE ol JFE mAA sk
ch A ol 4ol AAl ol YRk, F4 A Sl X

Table 1. Patient characteristics

Number %
Recipient Male 148 67.9
Female 70 32.1
Donor Male 110 50.5
Female 108 49.5
Donor source Living 179 82.1
Cadaver 39 17.9
Immunosuppression  Double* 56 34.6
Triple ' 162 65.4

*Double = cyclosporin+ prednisolone; f Triple = cyclosporin+
azathioprine + prednisolone.
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Tol F4 ARNEE AR R} ol a9 53 A=
&ol Bgorl EAHA §942 edslthz2 P-006,

P=0.26)(Table 2).

ol A7) £2Q) 1A YZ3} ol thalA L o)A
B4 2 o4 % 1d, 24, o] 4 GAloll4] 2d7kA o] W
&g ol E4sta mdete] gAE 237 0w
43 ol 9] BRLE Yrol A Basksich 47 Syl
A5 Y AL ) o] 4 RA9 AP E Foll4
1A 519 AEFo| Fola7 2AsYEHP<0.01). o]
4 F IALZ0L, 2T % o4 FARY o)A ¥
27449 F kol 2AZFE T2l Hkes 22 A
4T3 vl aeke] o] 4419 5 WE ol glof EAH ez
FI% Aol & HolA ghshrh. 4:%7] 9 ol 97| mu gL

o14 B4, 014 F(1d, 24), o] 4] G| g of
A BEG RFAA ol Al 59 AE g
WX gkskehTable 3),

A WP B F Paluer} 025 ofshal Fof
o A1), Foi 2] 4 (oA, Fol 49 vho] (504]
&7), ' o A W (37 99), HLA 5814 o] N3
UIR, FolAke) BRALA ol4)), o4 PAY nAYZ
T, o4 ¥ 230 IAWEE, o4 ANE o4 ¥
29744 B F gl ZAWZS 7)ol ek 73t 9
ol e 3gE B A o4 A9 F27] nyY
TE THF 24U A o4 XY nA¥ZE i
o] 59 o] 441 &9 APARZ LhkehP-0.04)(Table
4)(Fig. 1).
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Table 2. Univariate analysis of general risk factors for 5 yr graft survival

Risk factors No. of patients S yr graft survival (%) P-value
Recipient age (<55 vs. >55) 209 9 94 89 0.30
Recipient sex (M vs. F) 148 70 96 91 0.20
Donor age (<50 vs. >50) 167 51 95 90 0.24
Donor sex (M vs. F) 110 108 96 93 0.25
Immunosuppression (double* vs. tripleT) 56 162 96 93 0.11
Donor source (living vs. cadaver) 179 39 96 86 0.06
HLAT (<3 loci vs.2) 78 140 94 94 0.19
Acute rejection (— vs. +) 177 41 95 91 0.26

*Double = cyclosporin + prednisolone; TTriple = cyclosporin -+ azathioprine + prednisolone; THLA

= human leukocyte antigen.

Table 3. Univariate analysis of the effects of hypercholesterolemia and hypertension on the 5 yr graft survival

No. of patients

Risk factors 5 yr graft survival (%) P-value
- +

Hypercholesterolemia at the time of Tplx* 97 12 99 83 <0.01
At 1 yr 91 33 97 94 0.69

At 2 yr 119 28 96 93 0.14
Average (0~2 yr) 84 13 97 92 0.16
Systolic hypertension at the time of Tplx 113 102 95 9 0.57
At 1 yr 144 69 96 94 0.29

At 2 yr 152 59 95 97 0.70
Average (0~2 yr) 153 55 96 94 0.51
Diastolic hypertension at the time of Tpix 94 121 95 94 0.71
At 1 yr 90 123 94 96 0.41

At 2 yr 86 125 95 96 0.53
Average (0~2 yr) 105 104 94 98 0.59

*Tplx = transplantation.
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Table 4. Multivariate analysis of risk factors for 5 yr graft survival

Risk factors OoR"  95%CIT  P-value
Recipient sex (female) 1.2 0.14~6.2 0.82
Donor age (>350) 19 0.17~214 072
Donor sex (female) 11.8 0.61~2294 0.09
Immunosuppression (triple) 23 0.20~27.1 046
Donor source (cadaver) 6.7 0.46~969 0.13
HLA matching (<3) 0.8 0.12~55 0.99

holesterolemi
Hypercholesterolemia 39.1 173~887.7 0.04
at the time of Tplx*

Hypercholesterolemia at 1yr 0.8 0.01~684 095
Average hypercholesterolemia
(0~2 yr)

Systolic hypertension

03 0.01~87.3 0.96

1.5 0.18~13.4 .67
at the time of Tplx 3 06

*Tplx = transplantation; TOR = odds ratio; TCI = confidence
interval.
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---- Hypercholesterolemia at the time
10 1 of Tpix (+)(n=12)
0 T T T T T T T T 1
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Follow-up duration (yrs)

Fig. 1. Hypercholesterolemia at the time of transplantation and
graft survival.
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