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ABSTRACT

Analysis of Monitoring and Adverse Effects
on Immunosuppressive Multidrug Regimen
in Renal Transplant Patients

Hae Jeong Kim
Advisor :Eun Joo Choi, Pharm.D., MSPharm.

Department of Clinical Pharmacy,
The Graduate School of

Clinical Pharmacy, Chosun University

Multidrug combination of immunosuppressive agents have been used to achieve an
optimal immunosuppression and prevent adverse effects of immunosuppressant in
kidney transplant patients. Cyclosporine and tacrolimus are mostly used
immunosuppressive drugs out of preferred immunosuppressive regimens for the
prevention of rejection after kidney transplantation. Due to variable pharmacokinetic
profiles and frequent adverse reactions with immunosuppressants such as
cyclosporin, tacrolimus, and mycophenolate mofetil, the studies related to therapeutic
drug monitoring (TDM) of immunosuppressive regimen have continuously been
researched. The aims of this study were to analyze monitoring and adverse effects
on immunosuppressive multidrug regimens in renal transplant patients. Medical
records of 58 patients who were performed renal transplantation and selected based
on inclusion criteria between January 2002 and July 2013 were reviewed
retrospectively. Data of 20 patients were excluded from analysis for various reasons;
changed immunosuppressive drugs (n=11) and withdrawn medical records (n=9). The
included patients were divided into two group: cyclosporine (CsA) + mycophenolate
mofetil (MMF) + steroid group (CsA group, n=28) and tacrolimus (TAC) + MMF +
steroid (TAC group, n=10) group at 12 months post-transplant. As a result, the
triglyceride level of the CsA group was significantly increased compared with that of
the TAC group at 3, 9 and 12 months (p=0.008, p=0.007, p=0.033, respectively).
The dyslipidemia complications of CsA group were higher than that of TAC group at
3, 6, and 12 month after transplantation (p=0,044, p=0.043, p=0.048, respectively).



The AST level of CsA group was significantly increased compared with that of the
TAC group at 3 month (p=0.002). This study also showed that TAC regimen tends to
increase a glucose level during 12 months. Therefore, this study reassures that
patients treated with CsA regimen needs to be closely monitored regarding lipid
profiles and liver function test, and patients treated with TAC regimen needs to be
cautiously monitored about blood glucose levels to prevent complications by adverse
effects during immunosuppressive therapy. Further prospective studies with larger
number of patients in multi-centers and longer follow—ups are needed to confirm
this study in a single tertiary hospital and to optimize the therapeutic effects of
immunosuppressive multidrug regimens with safety and efficacy to prevent transplant
rejection.

keywords : immunosuppressive agents, monitoring factors, adverse effects, kidney
transplantation
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This table was modified from reference 5.
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A5 HE0| gl 22 LM UL 0lAAS Jis Bils else EHES HEHAII
0 22 0(sulfonylureas)= AEXCZ Q&g 2HIE FXMAM 88 2 A=
SYES ZAAIDIH 2K EZL 22 0t2! glipizide, glyburide, glimepiride S01
0l AHEEZIH S3l, glipizide= 2022 ADE ©IDJ1 20 &A1D1s Mo SX0IA Al
220 9590| ASH 22 32 4d¥oz AELL MEYsS 229|122 =20t
ZQBICH Meglitinidess ZE Al2H0l #2D ™S B 2H =IMI
repaglinide®t nateglinidedt U0 AMO HIZ =EotH HEHES 22Il= EIEIL
SOF AOIA BRUAM 35 2 AF Y 240 SUE00 F2 2H0AM AIZE 2
MIIS0| ZAS S HEGHH AFRE 2 ACH ThiazolidinedionesS Ql&gl 2=
a2 SUAIIl= LHMZ pioglitazonedt rosiglitazoneOl ALSH 2+ =& L 2 AlFE
AMH 2 A2 CHAHN &2 =X 2L0F AESH AIBE = JA2U, =2 MNFIt A
2 2 Qo ARM L 224 BF BXNUAMs AIRE 2 gt Glucagon-|ike
peptide-1 (GLP-1) =&l F&HIQl exenatide= MELES &0 S NS2L St

OF J2LE AIDIs0l <80 ml/min 28 BL0= AIEGHA 220, |& 2 X6
AEg 9oz £ JAD dipeptidyl peptidase IV (DPP-1V) M AIQ! sitagliptin,
vildaglipin, gemigliptin, linagliptin & GLP-12 E&SIAIIl= LNZ &= A2
SSIEMAZ 0.6~0.8% 3G ZAACHY Metformin2 20N & A&

O Ms &4 St ALt MAs2 ZHI0 2o CHAIEI 22 AlDJ|s0|l 2406t0

i
Z = AN Sk 0ldez sl ZaE FR2 AMSAse etE

OIMXIZES0 ol 22 XZE AIZGH| MOl ME2A i @¥s AAlst=0d
=

B2 3ME Al & SHAHIE0l 200 mg/dL OIAOIHLE LOL SHIAHIEO0! 130
XI2E AAGIH X£I| 222 AEEl(statin)22 stCh.*)
°olgt B2 cytochrome P450 CYP3A4 L= CYP2C9
= U2 YEA ABES EEF s5I =0tHM 2=2Y S (nyopathy)2l 24 2[& 0

tH CYP3AAE & HISt= 2= 2= amiodarone, azoleHlE2| & &lH

nio
e
2
ol

>

Aoz FO6H0F ©
M, cimetidine, cyclosporine, gemfibrozil, macrolide, nefazodone, diltiazem,
verapamil, protease inhibitor? SAICZ= X220 U0, CYP2C9S A Hiots <=2

amiodarone, fluoxetine, fluvoxamine, azoleH & & &M, metronidazole,
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=
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= =
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o
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H rosuvastatine ol& 5mg2 N
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= —
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2 AlEcot= 210]

[¢]
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e
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ol
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=
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1. d0d=Z2 GHE0 OE X 25

AH T2 24F0IALH. MOIZ2AEE
A oA MAZJA=0, AHOIZ2Z2AZE 0
A+ 3%, OHOIZHI=HIOIEJH 2elC
oA

20lE

i
|0
HU

= & 10Z0IATH.

o017

ST} 582 ZOIAM 120" SO &m0

HZE+00IZH =0 E+AHIZO0IE Z2 34Z0I” LD

i

HERHE =8

[

I8 20l

Et3Z22fAZ2 HIAANME

58 enrolled

N

y

!

34 Cyclosporine
+MMF+Steroid group

24 Tacrolimus
+MMF+Steroid group

| 4 changed drugs
3 CsA->TAC
1 MMF->Bredinine

2 withdrawn

7 changed drugs

4 MMF->Rapamune
3 MMF withdrawal

A4

7 withdrawn

A 4

12 month

28 completed study

Figure 2. H320& & EF

10 completed study
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2. dxtg=2 0

ik

SR

14

ol
—_

Jm

=

HAACH&A A 38F = CsA=0l 28HO0IAUL,
T

39.50£ 10.29AI A 1)

uge

Cholesterol, Triglyceride =Xl & &

(Table 6).

Table 6. GITIHAIZO OJAIN AMN S

Hemoglobin £Xl= & & 2t9 XH0I2F UACHp<0.038).

TACZ Ol 100l
ACZ2 45.10+£7.49MIRULCH. 48 S ¢
TACZE2 982z & & 2t2 SHE2=Z =gt X0t SIUALE.

g2 S 2 219 X0IJF YD WBC2H Glucose =Xle & &

9

CsAtMMF+Steroid TACtMMF+steroid p-value'
L+Ol 39.50 + 10.29 45.10 £ 7.49 0.124
dg g(g, %’ 15(53.6) 9(90.0) 0.059
+=ZI |82 (mmHg) 128.64 = 17.21 137.00 £ 21.11 0.222
02 I8 & (mmHg) 80.00 £ 10.54 85.00 £ 14.34 0.250
WBC (10°/uL) 7.91 £ 4.69 7.23 £ 2.66 0.667
Hemoglobin(g/dL) 10.68 = 1.79 12.04 + 1.47 0.038
Glucose(g/dL) 108.86 + 57.27 95.34 + 18.47 0.472
BUN(mg/dL) 45.14 + 16.63 41.86 £ 17.68 0.601
Creatinine(mg/dL) 8.53 + 4.58 10.20 + 3.06 0.296
AST(U/L) 19.65 + 10.18 17.52 £ 7.42 0.550
ALT(U/L) 2417 £+ 36.66 16.49 + 4.35 0.517
Cholesterol (mg/dL) 158.60 + 46.22 162.50 + 39.86 0.830
Triglyceride(mg/dL) 138.00 £+ 120.20 143.25 + 125.91 0.915

T :S&t-test, ¥ : fisher's exact test
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X0
oJ

A

t

f

=

13 (46.4%)

KIO

Al

0
ol
il

0l

o)

4l
IS
<
X0
oJ

uy

Ko

il

=)

(89.2%)

11014101 25

X

O Jt

(70.0%)

A7 =g JIN

Table 7.

TACHUMF+Steroid

CsAHMMF+Steroid

o

1 (10.0)
7 (70.0)
2 (20.0)

1(3.6)
13 (46.4)
13 (46.4)

Klo
<
X0
B

A

.

00

Klo
<]
X0
ol
il
_Ih_

1(3.6)

by

]
oJ
od

25 (89.2)
3 (10.8)

10 (100.0)
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4, HAANAN OHYEN OE 2UEE &4

=)
iy
1
Hi

CsAZ 1 TACT 2t2l AIRH(7Y, 3HE, 60HE, 9HE, 1201&)2 S50
g8l Hat= 226 X010 JAACHP=0.031). CsAZUM = AlZtoll [E

S0 0I2D €29 Hate RS XH0IJF AALD TACZUH A= AlZH0 [HE

B4
i
S

Hi
S

=]
o
E
g

S22 (p=0.008)1 OI2J1€(p=0.038)2 Bst= 124 St =) 2t

(132.5+12.9 vs. 127.6+11.6 mmHg) 1t 3JH&(129.5+11.2 vs. 121.949.4 mmHg) Ofl
TACZ Ol HIStH &&otfD TACZS ==IIE22 baseline(141.1+£17.6 vs.
128.6+£17.2 mmHg) 0l CsAZ 0l BIGHY &M&SGHACH Table 8, Fig. 3). AlOIA = 12J1&
SO CsAT 2l 0l2)| g2 72(83.5+9.7 vs. 80.1+5.3 mmHg) 2t 30HE (81.6+£9.0
I CHTable 8, Fig. 4).

==
_O'ﬂ
2
0|>
ol

vS. 79.7+6.6 mmHg) 0l TACZ O

145

> 140 =
= 5,
[0 /\
< 130
CsA+MMF +Steroid
$ 125 Sty = TAC+MMF+Steroi
o \._/'/ \. eroid
[&]
E 120
Z
& 115
110 | I I I |

Baseline  7days 3 months 6 months 9 months 12 months

Figure 3. AHOI224LXE 21 B2 RL =9 =FJ|EE Hlu

Abbreviations: CsA, cyclosporine; MMF, mycophenolate mofetil.
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90
88
86
84
82
80
78
76
74
72

Diastolic pressure (mmHg)

——CsA+MMF +Steroid
-=-TAC+MMF+Steroid
h J

Baseline

Tdays

3 months 6 months 9 months 12 months

Figure 4. AIOIZ22AXE 2 EITIZC|FRA 22 O/2J/1E€E HlW.

Abbreviations: CsA, cyclosporine; MMF, mycophenolate mofetil.
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Table 8. A10JA! BHXI0IA 2 HID 24

2LIHY ) - - - - t
T Group basel ine 74 3HE 6o P =] 1293 p-value

F=FJ| CsA 128.6 + 17.2 132.5 + 12.9 129.5 + 11.2 126.4 + 11.3 131.6 12.4 127.1 £ 10.3  0.280

=hkely 0.031

(mmHg ) TAC 141.1 + 17.6 127.6 + 11.6 121.9 £ 9.4 124.2 + 10.2 126.7 7.5 122.6 + 9.4  0.008

o121 CsA 80.0 £ 10.5 83.5 + 9.7 81.6 £ 9.0 79.1 £ 7.8 80.6 8.9 77.8 £ 8.2 0.125

=hely 0.159

(mmHg) TAC 87.8 £ 12.0 80.1 £ 5.3 79.7 £ 6.6 79.4 £ 6.4 80.0 4.6 80.0 £ 5.8 0.038

CsA = CsAtMMF+Steroid, TAC = TACtMMF+steroid

1.

. repeated measures ANOVA
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) H
AOIAIE 12JHE2F AIZH(7L, 30HE, 6OHE, 9HE, 12HR)S SE0 2 Haa
o5t XtOIJF UAUCH. CSAROA= AlZH0l (12 BHE D 0| B3}

S0
TT —
LA LD AlZHO [HE A €Eo Hats

(7.46 + 2.01 vs. 6.50 + 1.82 10°/uL)2 QIR (7. 6 2

10°/uL) Ol TACZOl HIGHH ArS5HACHTable 9, Fig. 5). AlOIAl & CsARQl EAAE
OlAl & (baseline 10.69 + 1.71 vs. 11.95 £ 1.62 g/dL)0ll TACZOI HIGIH 22 U
| 2A6H 10 6OHE(13.01 £ 2.18 vs. 12.20 + 3.48 g/dL)0il TACZOll HISIH It
StASLE 12JH&(13.04 £ 1.90 vs. 13.68 £ 1.50 g/dL)0ll TACZOl HIGHNH <23l 2
A0tACHTable 9, Fig. 6). &lOIA = 12)HE SOt TACZS EYE 72(149.3 +
24.6 vs. 135.4 £ 69.1 g/dL), 6IHE(109.7 £ 18.6 vs. 99.3 £ 35.0 g/dL) 2t 1204
2(105.8 =+ 14.1 vs. 99.4 £ 16.8 g/dL)0ll CsA=20l HIGHH &&SEHACHTable 9,

~

- A\
S 8000 ~
2 e e
E
8 6000 ——CsA+MMF+Steroid
) .
2 4000 -=-TAC+MMF +Steroid
<

2000

0 T T I I 1

Baseline 7days 3 months 6 months 9 months 12 months

Figure 5. AIOI2Z24LXE 21 HHIAZCRL 2o WE S + Hluw

Abbreviations: CsA, cyclosporine; MMF, mycophenolate mofetil, WBC; white blood cell.
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16

14
* [/——t—<:
o 12
2
> 10 M
=
S 8 = CsA+MMF +Steroid
& & = TAC+MMF+Steroid
£
T 4
2
O I I I I I 1
Baseline  7days 3 months 6 months 9 months 12 months
p-value : 0.038 0.719 0.999 0.528 0.354 0.224

Figure 6. AIOIZ22AXEE 2t EIIZ2RA 2o €44 HlW.

Abbreviations: CsA, cyclosporine; MMF, mycophenolate mofetil.
* p<0.05 compared with CsAtMMF+Steroid group.

160
140 /N

122 '7 \'\‘\‘\_;:—*

‘ b S v

80 —CsA+MMF+Steroid
60 -=-TAC+MMF +Steroid

40
20
O T T T T 1

Baseline  7days 3 months 6 months 9 months 12 months

Glucose (g/dL)

Figure 7. AIOIZ2E2AXEER 2 EITZECRA 22 € HlL.

Abbreviations: CsA, cyclosporine; MMF, mycophenolate mofetil.
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Table 9. &lO[&) BHXIOIA ®HE R, S84, 8L HLW &4

2ugd

te Group basel ine 72 3N ! = 12002 p-value'
G CSA  7.75 + 554 957 + 3.80 7.36 + 2.74  7.46 + 201  7.91 + 1.50 7.80 + 2.32 0.305
0.116
3
(IOW) a0 708 + 266 843+ 271 649+ 1.8 650 « 1.8 675+ 2.70 7.41 + 2.65 0.109
" CsA 1069 + 1.71  9.93 + 0.97 11.89 + 1.40 13.01 + 2.18 12,57 + 2.71  13.04 + 1.90 0.000
(g/dL) <0.001
g TAC 1195 + 162 9.75 + 0.62 1140 + 1.42 12.20 + 3.48 13.44 + 1.62 13.68 + 1.50 0.036
Glucose A 1104 502 1354 4691 1111+ 282 993 +35.0 10194205 994+ 16.8 0.0
0.002
(g/dL)

TAC 9.3 + 18.5 149.3 £ 24.6 117.3 £ 22.1 109.7

H
©
o
IS
o
_I_

+ 248 105.8 £ 14.1 0.000

CsA = CsA+MMF+Steroid, TAC = TACHMMF+steroid, Hb = hemoglobin
T : repeated measures ANOVA
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3) &JIs XNE Hn &4

AOIAIS 1202 CsAZ 2t TACZ 2l AIZH(7Z, 3JHE, 6OHE, 9HE, 120HE)2 &
S0l [E BUNZt creatinine ==XI2 Hsl= J2otAH X010t JUALCH. &I0IA]
O] BUNS 72 (26.5 + 15.9 vs. 37.0 £ 24.1 mg/dL)0ll TACZ O HIGHH 24
QHE(20.8 + 6.8 vs. 17.9 = 3.4 mg/dL)0il TACZ Ol BIGHH SItotA D 1290 (20
+ 6.6 vs. 20.2 + 6.4 mg/dL)0il TACZ1t R AIGICH(Table 10, Fig. 8). &lOIA =

SA

C
%o

HJ

o
T

ol

N

1208 S0t CsA=9| creatinine2 72(1.58 + 1.20 vs. 2.15 + 1.26 mg/dL) 0l TAC
=0l ot ZrASIFSULE 12JH&(1.37 £ 0.31 vs. 1.32 £+ 0.28 mg/dL)0ll TACZ1t
SAOIHCHTable 10, Fig. 9).

50

0 L ——CsA+MMF +Steroid
-=-TAC+MMF +Steroid

w
o

N

BUN (mg/dL)

O I I I I 1

Baseline  7days 3 months 6 months 9 months 12 months

Figure 8. AIOI22AXE 2 EIFZ2L|2A

A 2o EEQ4EA HII

Abbreviations: CsA, cyclosporine; MMF, mycophenolate mofetil, BUN; blood urea nitrogen.
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12

10
3
> 8 A
E )
@ 6
= \\ ——CsA+MMF+Steroid
g 4 -=-TAC+MMF +Steroid
O

2

=g - o- —
O T T T T

Baseline  7days 3 months 6 months 9 months 12 months

Figure 9. AIOI22AXE 2 EITIZC|FRA 22 I OtEIY HiW.

Abbreviations: CsA, cyclosporine; MMF, mycophenolate mofetil.
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Table 10. &10J&! SHXIOIAI ADISOl CHEH HID 24

2ugd

te Group baseline 7Y 3Ha 602 P! 1200 p-value’

BN CsA 44.0 + 15.8 26.5 + 15.9 22.6 + 8.9 19.8 £ 5.9 20.8 + 6.8 20.2 6.6 <0.001

(mg/dL) <0.001
g TAC 41.9 + 17.0 37.0 + 24.1 20.9 + 8.3 19.6 £ 5.9 17.9 £ 3.4 20.2 6.4 0.005

o CsA 8.33 £+ 4.54 1.58 £ 1.20 1.36 £ 0.31 1.36 £ 0.41 1.33 £ 0.30 1.37 £ 0.31 <0.001

(mg/dL) <0.001
g TAC 10.20 = 3.06 2.15 + 1.26 1.35 £ 0.32 1.40 £ 0.28 1.37 £ 0.26 1.32 £ 0.28 <0.001

CsA = CsAtMMF+Steroid, TAC = TACtMMF+steroid, BUN = Blood urea nitrogen, Cr = creatinine

T : repeated measures ANOVA
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4) 20Jls XN#E H &4

CsAz 1t TACZOlA AlZ2HOl (HE AST2H ALT ==X P
OlAl= 32l AST ==Xl= CsA=2(20.9 = 5.9 U/L)OI TACZ(13.1 + 2.76 U/L)ELCH
SOIGHA =gACHpP=0.002, Table 11). &I0IA = 12)H8 S¢t CsAZ2 AST +=Xl= 9
2(19.9 £ 6.7 vs. 16.3 + 3.9 U/L)t 120H&(23.6 + 20.9 vs. 17.9 £ 6.8 U/L)0Il
TACZ Ol HISIH =AM ZaHS UM EXt SIt6HACHTable 11, Fig. 10). A0l
Al 2 12)HE 3¢ CsAZ 2 ALT +=Xl= 3H&(25.6 £ 18.7 vs. 13.0 £ 5.9 U/L)1t
12942 (28.3 £ 35.1 vs. 16.9 + 5.2 U/L)0Il TACZ Ol HIGIH =AM &R et
N BX EIt6tACH(Table 11, Fig. 11).

rir

Sol8t XHOIJF SAALCH. &l

T
tol

30
- Aﬁ\
*% /
20 — =
- v
5 . \ e il
- N —CsA+MMF+Steroid
< qp -=-TAC+MMF +Steroid
5
O I I T I I 1
Baseline  7days 3 months 6 months 9 months 12 months
p-value: 0.550 0.726 0.002 0.205 0.094 0.488

Figure 10. AIOIE2Z2ZAXE 20 EIIZ2/RA 29 AST Hl
Abbreviations: CsA, cyclosporine; MMF, mycophenolate mofetil.
** p<0.01 compared with TACtMMF+Steroid group.
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30 A
32 A
gig F \ / "’\r/_ ~—CsA+MMF+Steroid

bl -=-TAC+MMF +Steroid
10
5
0 | \ \ \ \ \
Baseline  7days 3 months 6 months 9 months 12 months
p-value: 0.517 0.815 0.098 0.281 0.328 0.414

Figure 11. AIOIE2AER ZU EtI3=C|RA 2 ALT HiW.

Abbreviations: CsA, cyclosporine; MMF, mycophenolate mofetil.
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Table 11. &10JAI SHXIOIAl 2150l CHEH HID 24

PLHE . - - - - +
T Group basel ine 7L 3ME 61 P =] 1293 p-value
AST CsA 17.3 £+ 7.4 21.3 £ 7.2 20.9 £ 5.9 19.9 + 4.3 19.9 + 6.7 23.6 £ 20.9 0.297
(/L) 010
TAC 16.7 + 7.4 24.8 + 15.4 13.1 + 2.7 17.5 + 6.1 16.3 + 3.9 17.9 + 6.8 0.204
p-value” 0.550 0.726 0.002 0.205 0.094 0.488
CsA 25.5 + 40.4 26.0 £ 17.9 25.6 + 18.7 19.4 + 7.8 20.6 £ 14.0 28.3 £ 35.1 0.678
ALT
(u/L) 0.400
TAC 16.1 + 4.4 34.9 + 33.2 13.0 + 5.9 23.3 £ 17.2 15.7 + 5.3 6.9 + 5.2 0.158
p-value’ 0.517 0.815 0.098 0.281 0.328 0.414

CsA = CsAtMMF+Steroid, TAC = TACtMMF+steroid

T : repeated measures ANOVA, *

: student t-test
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AOIAZ 1220 2E AIZHOl HE cholesterol Xt triglyceride #=Xl= CsAzlt TACE
2t 2oI8h XHOIDF AU AIRH(7Y, 3HE, 601, 9ME, 1201&8)2 S80 e
cholesterol @t triglycerid e ==Xl H3dl= R2GHAH K01 UACHP=0.001). CsAZ
OlAd= AlZHOl HE cholesterol @t triglyceride ==XI< t= =

(p<0.001) TACZOIM= AlZtOl (HE cholesterol 2t triglyceride XIS Blat=
gt XIOIJF SIRUCH. &l0IAZ= 3IHE (p=0.008), 9= (p=0.007), 12IH=(p=0.033)2
triglyceride ==Xl= CsAz=0| TACZECI R2GtH =UCH Table 12). &l0IAl = 1204
2 S0 CsAzT 2 cholesterol ==Xl= 72(173.7 + 41.1 vs. 184.6 = 34.6 mg/dL)Oll
TACZOI HIGHH SQASLE 129HE(195.9 + 42.1 vs. 178.9 + 35.1 mg/dL)0il TAC=ZOfl
HIGHH =UACH HAHP oA X SItotACHTable 12, Fig. 12). &l0l&l &= 12
HE SO CsAz2l triglyceride #=Xl= 30H&(201.7 + 86.5 vs. 138.2 + 35.9
mg/dL) Ol TACZ Ol BIot HAHSR OlAZ 219 UH =A1D 9ME(165.2 £ 94.4
vs. 116.8 = 29.9 mg/dL)2 12JH&(186.6 + 128.6 vs. 120.7 + 36.1 mg/dL)0l TAC
0l HIoHH =AM EX SItotACH Table 12, Fig. 13).

=

rir

tol

250
— 200
1
=2
= ./'\1*-<;
£ 150 ;
g —+—CsA+MMF +Steroid
@ -#-TAC+MMF+Steroid
w 100
o2
[}
o
© 50
0 | | [ [ | |
Baseline  7days 3 months 6 months 9 months 12 months
p-value: 0.920 0.438 0.749 0.829 0.645 0.310

Figure 12. AIOI22A X 2 EIIZCIRA 229 SZSdAHE Hl

Abbreviations: CsA, cyclosporine; MMF, mycophenolate mofetil.
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250

200 ~ B

§ /\/
g 150 v
\q—)/ .<./\-\‘——-___.
O
5 100 _
g ——CsA+MMF+Steroid
> - -=-TAC+MMF +Steroid
|_

0 i :

Baseline  7days 3 months 6 months 9 months 12 months
p-value : 0.957 0.092 0.008 0.268 0.007 0.033
Figure 13. AIOIE22AXgl 21 EIAZ2RfA #2o S4XY Hiw.
Abbreviations: CsA, cyclosporine; MMF, mycophenolate mofetil.

* p<0.05 compared with TACtMMF+Steroid group.
** p<0.01 compared with TACtMMF+Steroid group.
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Table 12 &IO|A! &XH0OIA XIEO|A0 Cist HlW &4
2LHE . - . o o t
T Group basel ine 74 3HE 61 P =] 12903 p-value
CsA 165.6 £ 36.9 173.7 £ 411 199.4 £+ 41.3 187.7 £ 33.2 187.7 £ 33.2 195.9 £+ 42.1 0.000
Cholesterol
0.001
(mg/dL)
TAC 162.0 £ 35.5 184.6 £ 34.6 199.3 £ 53.7 187.8 £ 34.9 184.8 + 32.1 178.9 + 35.1 0.119
p—value* 0.920 0.438 0.749 0.829 0.645 0.310
. . CsA 135.1 £ 120.83 157.8 £ 100.1 201.7 + 86.5 149.9 £+ 89.5 165.2 £ 94.4 186.6 + 128.6 0.055
Triglyceride
0.403
(mg/dL)
TAC 135.6 £ 112.2 125.3 £ 35.9 138.2 £ 39.7 134.4 £ 55.3 116.8 £ 29.9 120.7 £ 36.1 0.592
p-val ue' 0.957 0.092 0.008 0.268 0.007 0.033

CsA = CsA+MMF+Steroid, TAC = TACtMMF+steroid
T : repeated measures ANOVA, *

: student t-test
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6) 8 AMM AE =& HW
12018 =S¢t CsAZ2 AIOIZZ2AEE
XI5 150-300 ug/dL) 2t 120H&(194.6 +

[LH. TACZ S EIAZ2RA €3 =

ug/dL) 0t 120H=&(5.45 £ 3.36, X!

, &R

3-8 ug/dL)oll & Xt

3ME(255.9 £ 113.5 ug/dL, &1
100-200 ug/dL) Ol & Xt 2+ At
+ 4.5 ug/dL,
2 AGHACH Table 13).

8-10

Z X,

Table 13 AlO|4&! S XA HEARAM S & H A
ZLIHE
Group 74 3 61 Bl E=! 1294
=z
- CsA 379.6 + 170.3 255.9 + 113.5 169.8 + 82.9 164.6 + 97.4 194.6 + 103.2
&S T
(ug/dL) TAC 15.60 + 3.64 8.11 4.57 5.76 + 2.35 4.94 + 2.60 5.45 + 3.36

CsA = CsAtMMF+Steroid, TAC = TACHMMF+steroid
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5. IHOK CIRIRHN [E A8 HE 24

CsAZ 1t TACZ AROION E2&s, DEE, XNEOld, dEa, 24Ed 242 BEE
Aolal= 74, 30HE, 6IHE, 9HE, 12HEE=Z dluwotAT. &lola= 3HE
(p=0.044), 60H& (p=0.043), 120H& (p=0.048)0 A CsA=0l TACZELH X014 FHS

Bl HIZE0l =20 =D A0IA= 72, OHE WA CsAZ it TACZ 2tel XIZE 0|4t
SA8 P& HE2 X0IJt SULH. CsAZUM = AlRHT7L, 30HE, 60HE, 9HE, 12

AOIA = 12008 St €2 &5 ElEE= CsAZOIA 3OHE (14.3% vs. 10%) 1 1200
(17.9% vs. 0%) 0l TACZOIl HIGHH =AM HX SIHoULH. DE Y Bl = TACE
HlA 7 (50% vs. 28.6%), 3IHE(30% vs. 17.9%)2t 120H (20% vs. 7%) 0l CsAZ Ol Hl
Ol =D A2t SS0l et EX 2ASHACHFiIg 14).

=
o 30 - CsA+MMF+Steroid

150 \ = TAC+MMF+Steroid

i Te) = =

B \
10

il
\/ \
0 I I I 1
7days 3 months 6 months 9 months 12 months

Figure 14. AIO|Z22AXe 2 EITIR2IRA 2o EE 2AE UIE Hl .
Abbreviations: CsA, cyclosporine; MMF, mycophenolate mofetil.
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A0IAl = 12JHE S XNEO0I4 A8 BT = CsAZUA 3003 (67.9% vs. 30%), 694
2(46.4% vs. 10%)1 1200 (60.7% vs. 30%) 0l TACZ Ol HIGHH 22 UA =UACHFig
15). A1E42 BIE= CsAZ 2t TACE AOION XIOIDE SIAD 2tEAS] BlIE = CsAZ

Ol 9IHE(10.7% vs. 0% 129H(14.3% vs. 0%) 0 TACZ Ol HIGHH =UCHTable

80
70
£ 60 /\ 2
5 / \ ¥ /
fj 50 / Ly
%m 40 - CsA+MMF+Steroid
- TAC+MMF+Steroid

<0 30 / &
e LN S
S G

0 T T T 1
7days 3 months 6 months 9 months 12 months
Figure 15. AIOIE22A X ZW EIT3=2e|RA Z9 XEO0I&

Abbreviations: CsA, cyclosporine; MMF, mycophenolate mofetil.
* p<0.05 compared with TACtMMF+Steroid group.
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Table 14. A AdAA A8 Ho| WE F2ZE& NE 74
CHBH g 888
[mz]
Group 2 (%) p-value*
7 33 60 & P = 1270 &
CsA 4(14.3) 4(14.3) 1(3.6) 2(7.1) 5(17.9) 0.150
EAas
TAC 0(0) 1(10.0) 0(0) 1(10.0) 0(0) 0.558
CsA 8(28.6) 5(17.9) 2(7.1) 3(10.7) 2(7.1) 0.062
LEe
TAC 5(50.0) 3(30.0) 2(20.0) 2(20.0) 2(20.0) 0.051
CsA 2(7.1) 19(67.9) 13(46.4) 15(53.6) 17(60.7) 0.000
NESROIR;
TAC 1(10.0) 3(30.0) 1(10.0) 3(30.0) 3(30.0) 0.545
p-value® 0.999 0.044 0.043 0.278 0.048
CsA 1(3.6) 4(14.3) 0(0) 3(10.7) 4(14.3) 0.224
2tE4A
TAC 0(0) 0(0) 1(10.0) 0(0) 0(0) 0.255
CsA = CsAtMMF+Steroid, TAC = TACtMMF+steroid, T : Fisher's exact test, ¥ : Cochran's Q test
SHAMEO Aol HHAl £=FI| 20| 140 mmHg OlAMOIALE OI2D[& 201 90 mmHgOlAH, DNEEO AMO|: LYo YHEH| e AMBUHAM sEl
= FFRE YoM AE, XZ0IAS Ho: ZZ2HAHEZSO0| 200mg/dl OlA0IHL LDXES X=H AlE, b4 FHOol: ASTLE ALTOL
401UL/LO| A



6. N2= A7 UyNE 24

58F 2 A SO0A AIOISZ2AXEEH0I0IZH = 0IE+AHZ0IE 22 34E0IU

D B AZ2RA+0I0IZH=SA0IE+AHZO0IE 22 24F0IULCH. AMOIZ22AEE 0
grel S0 38(8.8%)2 CI2E0] LM5IH MOI22AXEE S EIA22RAZ
HPGIA2H 18(2.9%)2 S=2A4M =S|ZE22 IO0IZHs=H0EE Edidd
(mizoribine)22 HHTIULD 2HE 24 HT BE2= HAUAM MAZUCH B2
IM 48(16.7%)2 =2==2AH RAE22 002 H =20l

EE tE(sirolimus) 22 HATIALH 3H(12.5%)2 ASIIH SAE22 0012

A 2 & 20 HAMAM MASHACHTable

H

T

Table 15. A9 AT &AE &4

CH & KF =I| HAATH HIE HAAHK HE AMS

A CsAtMMF+Steroid TACtMMF+Steroid UE2s

B CsAtMMF+Steroid TACtMMF+Steroid U2

C CsAtMMF+Steroid TACtMMF+Steroid UE2s

D CsAHMMF+Steroid CsA+BredininetSteroid ==X

E TACHWF+Steroid TAC+RapamunetSteroid ==

F TACHWMF+Steroid TAC+RapamunetSteroid ==

G TACHWMF+Steroid TAC+RapamunetSteroid ==

H TACHWMF+Steroid TAC+RapamunetSteroid ==X

I TACHWMF+Steroid TAC+Steroid 23 BHEE
J TACHWF+Steroid TAC+Steroid 23 BHEE
K TACHWMF+Steroid TAC+Steroid 23 BHEE

_36_



0 = r
o Ut Ao o
it = < A|_. — L_l_,_l ERTE )
ar T H4 = QW D M H o < [k |
oo WH o O m p ® 0 m T 8T
z Ol o = o = & OF 0 €T W g
T - K = ur rH m = KU A|_ m = 8 33 N
o _ 2 O ® 6 = o 5 o omos MO S B O Moo+
xm___ol)__d___% =] ana EL___uoﬂo > = — M o
Rowow SR o= = Qg , SO wo_ s o oo
r_zAg_rﬂw_ < w O oy | T=s _ ©
ﬁo__HEmM,Dﬁ Wy e - W s
DR ap nf fm W o | e N < < o -
na 7 8 N [F — oy M M — 50 — == oAl
Iog__d__dl.___gﬁ m@oaor,_;.__j < A0 5 = o =
oT = & 0o NI =< Kf TR o o 5o o LA
) o_ou__gmmﬂ n H_T@+oﬁe = = & 3 wW . Ol
..._LA.__LH_._:W_ on ol |l 5 W s = et %05
hlL Yo o 1 3= R o W B d == ® m o w
& — ] ~ I - - —_ 1 =y —
- 2w U oL s R mEme x o o a o Mg
D__A = e 3 U [ o K ol 3 T 2 $H 30 - Ko ) 9'._
N W & 2oy E & o, WU 5 EMe @ R0 + 29
Kl 0 s g M H <+ 0 o wm S (SR - 5 .
%@?Eﬁ&ﬂ;hﬁéﬂ&&% %om_______k =42
8 = o) woR D =t <0 = ~ o3 = W N s o
5 LaRos Yoo ok 2 S t w3~ mE Ol
[ — 3 ol 3 SEICY - O =
. Hm@:gmmmm}iawmw dREZ g
= = n = o 0 o ﬂ S = :oa m = o LT o = __mw 10 m r R M o
- ar = = —| o = = _ ol K SV —
Gy N0 % =W m°-™3Z 5 <l W=
8 g 8f 3 d=a ¥ m < MW =< 2 =2 M =
n_a@ma_;@|m_mxgme = =mwd mﬂoge.@
S o o A mw S e =3 WS S p 50238y
m A s WG m%%o@eﬂAI_mm Sz W
Rr N H < X0 T 5 1<) = = M o T o _ 1l
H%;mg:gﬂo%ﬂ%wgﬂmagmmm@@%ﬁg
ImEor_oxa_dOTmﬁa%__L& 5 = = o] b m o=
S 53 U o ! & = 0l = KO o=
S ) WU oo of arJ| n ouo_ or Wz T 0 H S m < = M =
= oo Dk o1 - ol T NH 20 H = m._ g ol = L 00 = <0 <0
g w 5 Xo = SXmm e W= S oo X <| RO
< N = _mm g RS = e € 4 5 = < oF
Alﬁlwa_uAﬂ.rO|§:|:._L|.o|_ me|ﬂ._H oz 5 = ™ g T — 2
s D w = ® S g =) 1 zremagofpgwa_a
0 =B ol I 8] < H _ K o I
< % ¥ w0 o = e ®s e 1S 255 ° o Toy T
20 ok = 4m RO mu 5 O © < O W3 g 1o 5 KO 8J m
A T s ,5288 Cazrw =
M A a3 % = g 3 g W TR rt
W o s oS < s 2 3
= S <J G umH D'T
£ n

L[FSE

ZHA EI3R2I2A
OFXEXI 2

63%,

el

of
2AL

- 37 -

9.0 mmH
9% 79.7
= "'—'E o1 oo



HH

19)

o

S2AEE Z20M =

HZ0lE 22 42%2 AtO|

A

gl ot

ol

o)

Et3 2

5]

|

00

11

ilo]
ol

OF

ol
il

e

il

00
_uu_
m
<00
<0
ou

il

Uk
i

0l
)
I

il

el SAR ALO

2 81.1%011) Et=Z =2l

ol

lo-

=224

= A0

6IH 2 M

E
0%
M

KO

I.

I.

50.0%= Jt

0l
rH

<l
oF

Et=22cl

28.6%01 12,

0l
rH

I

Ju

ol

ol
)
I
<

il

il

KK
=8

un

Van Duijnhoven &

EI' ' 54)

it

ol

o
EIZZ22RA 20A AIOIZ22

o2

S

f

o

| X I CH e
CH%) = o120 A

= x
= X

—

—

A

o

HUHNECZ BIZ2eRA 29

HEC=Z 2 9= gil,

140

F=Ib HOA

iy
100
oF

il

20
ol
oI
KIO

y

ol

ol
Klo
)

0l

=]
=

Xl

XH0il A Ol

JIJ

180

ol
Rl
[m

J
10

Rr

=
_

=

EALE

=
=

HA 20822 47.8%

HAT0A AHOI

=
S

38

—

[a—

12902 T
Venkiteswaren <

Jtol4d,

o,
Nz Z0A Et222RA Xz 20 8

dIAHIES JIE22 90~95% DHAl

SclAHE0l 200mg/dL Ol HLE DX

Jb 6OHE 0 38E S0 22822 41.3%0(1 12

clAHIZE S

LOL

=
=

SclAHS 0 LOL
£ JIE2Z 80~90%,

AU A=

=
[=)

B
33

1}
1]

KIO
il

~

9)

b

O
il

=
S

12043

tOd

o
12HEm SHE2=Z

H=20lct

Jtot 2|

=<

o

b XIS AIZHO]
X2 3, 60HE,

=l

A

dliABE2

=
=

| che

X

ol c
=T

X
0h* =2 AR0ME AIOIZRAZER 2014 EI2R2IRA 20| bl

ioll
Kl
i

oI
Gy

oL
HH
i

ol

Ok

_38_



[¢]

=

X_IX‘l

FUHES

b

o
[

X 2HA KR O

b

& uoE <o
i E B0 N4 Ul <l 32 o m oMo o
S oy M = g © O a_ moo IR
%A%MMMQ@E E____E%Ewmmﬁﬁmﬁ moMAr WO
nIE ,Am%E:oA_r.A_A_O_anr,&m_____oext &J%ghaamgé
.90535.mmA_o_E:Im:IDlTa_a@, o 3 = S am ST
UiiowMgoKZE._MOEE._aEE_HIU%H%.TN_.A 43Wxaoﬂa.ro__=|
W oo 2 © X um__L____%LO.EnIu:IA_E 5 < =z 9 xﬂzlmwa___#nhlu__pamﬂmj
;mMAgﬂTuwmaAMME_z+EOM@ET@ mg@_q,FMA__o:IQ
leMolmMﬂAmw;mE%M%Lmom& ATMEM%QEEEE_E
zm%mm_@_asnmo%mmgzm ~ T mc_eﬁmmgo_%m%
OM&Md%ﬁ_MSMnﬁJoA+Aﬁzwm @m_xfﬁiiamf_@a
o A = N i e} o i ;
ﬁrﬁo_a|mmmo%._oemf.&m@Maméﬂ Mo_a___mmo_gamwf
L._Ih_lo_u mﬂ.A._bQuLIOuﬁ — M n —_ - ”_”_D._L..rOua ™~
o = S - o X J = K D g = M _N_DE__.A = |_| ) <0 W =
g.m?imi_gol_mzmﬂ_u:_ H o= R S5 oo M Sz R
% g5 o o w B H_aliwm&ewa_eo g Wy R 0 3
S o 83 © = S ol . RE__Oﬂmmwa._ EEW_EQO_E:':I&.I
19} Rr O_PO_lu_m_lu_ao 0 = =2 r H_T.A._
= 3w = Mg < 1&M+o_,go___o| a3 5 oy Wm0
WS o= W x:__.mmmzetouem-ﬂme 2R R o
Mooz W D3 TR =5 0 53 RU 15 m A REA
® © <V 53 e ok Kb o — = <] D K o ol = T ©
S %o o0 o o_ o~ Of W MR o © O o = O3 o R oW
I.m_LmW I U = U_IT._.._. = 0oF 0 Ix_._LJlx_.
5 S A o2 +:I£4+|an w R =0 g 8 LW T &
o &2 S5 oo o 8 @ o F O s o =N 4 - S ®
oD e RN S a5 o MR :IﬂhAfl_am _
rr Jbo 0 % g N M N T 2 Rr ar = 0 < 0H O ol
b KD = = o a) 0O — {0 — o] [N = [0 o m o - = -
R s © Hr a1 o 5 H o H D & g -y o H ol = 7 D
oo W om s 3 o < Ko =) oo 7 o o= o o oWy we o o
0 _A_om_________dmmﬁmo_e mo> = w0 o <l d oy W Moy VX
mHM:IA+acmo%mx:_:_§o|_w_ammo£a 5 ., 5 vop s
|Mo_$aAmmE mo_rmA_o:ur_n|;_§+ ao;o;ﬁ =l
muaﬁlm_ _W%.Tmrr mw__oer__o._f . oF |oé.rA_.
00 iy DTEIE7D._EAIOAO = = o AOHE:I_J._O_H_m_mw [
&o_:_zmaamoz:aogﬁgoﬂm@ctmﬂ%n_&@_o%e;
Q%aegikaﬂuﬁmgg@& gmwﬁggmmaM%mmg
+@E__o_am+_aA|»a L o = ° I
Ko nJ <0 X o o Mo s @ o= — w R o :__.__ < - KU MW 5 or — il
il - -~ ol - = _.,_v._ ~ Tl _.,_v._ W= = ol o M 0] _ (W)
xoTxOmaHEM%Mﬂmgg4m_:m:_:@ooﬂ%mm51aoé:o
ﬂ-ﬁo__EMwA_)____E_:__La Hmagﬁmﬁrxﬁﬁ_auHslATu_aa%EMo
TR I TR oT+49|MJE$OIr_0+gomumgo_g
QOJEA:anmtacmﬂegoigEO_EEaAHo&:IE%M%
dAJZwemuimgﬁmo@_cubﬂﬁmmow_mgj;mo+
H = 8 T 0| Ir 2 r_u_o.g_ @._ 3 00 i) M:ﬂ .A_. ol ﬂ B 8] .x_ur/o n o8 ._M,u
o0 - TN oo B o 2y -
0 KO ok %0 W Of M uv._ﬁ H_m < o & = ddr Kio K = ._M._
sa B =s"= 3l ol
_IJEOU_WW

- 39 -



K

Rl
gl

_40_



o
FD
o

Vi, &

1. Jin DC, Ha IS, KIm NH, Lee SW, Lee JS, Yoon SR, KIm BS. Brief Report: Renal
replacement therapy in Korea, 2010. Kidney Res Clin Pract 31: 62-71 (2012)

2. Song YS, Jung H, Shim GT, Kim H. :Suvival analysis of Korean end-stage renal
disease patients according to renal replacement therapy in a single center. J
Korean Med Sci 22: 81-88 (2007)

3. Bestard 0, Campistol JM, Morales JM, Sanchez-Fructuoso A, Cabello M, Cabello
V, Pallardo M, Grinyo JM. :Advances in immunosuppression for Kidney
transplantation: new strategies for preserving kidney function and reducing
cardiovascular risk. Nefrologia 32: 374-384 (2012)

4. KDIGO clinical practice guideline for the care of Kkidney transplant
recipients. Am J Transpl 9(Supp! 3): S1-S155 (2009)

5. Shaw M, Figurski M, Milone MC, Trofe J, Bloom RD. :Therapeutic drug
monitoring of mycophenolic acid. Clin J Am Soc Nephrol 2: 1062-1072 (2007)

6. Hueso M, Bover J, Seron D. :Low-dose cyclosporine and mycophenolate mofeti|
in renal allograft recipients with suboptimal renal function. Transplantation
66: 1727-1731 (1998)

7. lIslam MS, Francos GC, Dunn SR, Burker JF. :Mycophenolate mofetil and
reduction in cyclosporine dosage for chronic renal allograft dysfunction.
Transplant Proc 30: 2230-2231 (1998)

8. Ratcliffe PJ, OudLey CR, Higgins RAM, Firth JD, Smith B, Morris PJ.
‘Randomised controlled trial of steroid withdrawal in renal transplant

recipients receiving triple immunosuppression. Lancet 348: 643-648 (1996)

9. 205, 8%, 20H, s, 2tHHl, 28 E AE OlAUHAM LR HIEAHA
Z A Tacrol imus@t Cyclosporine2l Hlw. CHSHOIAISHS| K| 16: 84-89 (2002)
10. =S, 2EE, XS, &4, 8ES, g4, 2SE MY AEOIA F A

S8t Calcineurin Inhibitore =20 M2 O0/AM&A Hlu. CSHO|AISSIX]. 18:

23-30 (2004)



11. lIhara H, Shinkuma D, Ichikawa Y, Nojima M, Nagano S, lkoma F. :Intra- and
interindividual variation in the pharmacokinetics of tacrolimus (FK506) in
kidney transplant recipients—importance of trough level as a practical
indicator. Int J Urol 2: 151-5 (1995)

12. Jusko WJ. :Analysis of tacrolimus (FK 506) in relation to therapeutic drug
monitoring. Ther Drug Monit 17: 596-601 (1995)

13. Belitsky P, Levy GA, Johnston A, Levy G. :lImpact of absorption profiling on
efficacy and safety of cyclosporine therapy in transplant recipients. Clin
Pharmacokinet 39: 117-125 (2000)

14. Barama A. Sepandj F, Gough J, Mckenna R. :Correlation between neoral 2 hours
post-dose levels and histologic findings on surveillance biopsies. Transplant
Proc 36(2 suppl): 4655-467S (2004)

15. Borobia AM, Romero |, Jimenez C, Gil F, Ramirez E, De Gracia R, Escuin F,
Gonzalez E, Sansuan AJ. :Trough tacrolimus concentrations in the first week
after kidney transplantation are related to acute rejection. Ther Drug Monit 31:
436-442 (2009)

16. Kaplan B, Srinivas TR, Meier—Kriesche HU. :Factors associated with long-term
renal allograft survival. Ther Drug Monit 24: 36-39 (2002)

17. Spencer CM, Goa KL and Gills JC. :Tacrolimus :An update of its pharmacology
and clinical efficacy in the management of organ transplantation. Drugs 54:
925-975 (1997)

18. Jeong H, Kaplan B. :Therapeutic monitoring of mycophenolate mofetil. Clin J
Am Soc Nephrol 2: 184-191 (2007)

19. Haller M, Oberbauer R. :Calcineurin inhibitor minimization, withdrawal and
avoidance protocols after kidney transplantation. Transpl Int 22: 69-77 (2009)
20. MICROMEDEX, 2.0

21. Danovitch GM. :Handbook of Kkidney transplantation 5th edition, pp 77-126,
Lippincott Williams & Wilkins (2009)

22. Lee PC, Chang SS, Shie h SC, W u ZC, Wang WM, Wang JD, Hung CJ, Lin YJ, Chou

_42_



TC, Chan RH. :Cyclosporine or tacrolimus :which is the better partner for
myfortic or cellcept? Transplant Proc 44: 137-139 (2012)

23. Gaston RS. :Chronic calcineurin inhibitor nephrotoxicity :reflections on an
evolving paradigm. Clin J Am Soc Nephrol 4: 2029-2034 (2009)

24. Steiner RW, Awdishu L. :Steroids in kidney transplant patients. Semin
Immunopatho! 33: 137-167 (2011)

25. Grinyo JM, Cruzado JM. :Mycophenolate mofetil and calcineurin—inhibitor
reduction :recent progress. Am J Transplant 9: 2447-2452 (2009)

26. Pirsch JD, Miller J, Deierhoi MH, Vincenti F, Filo RS.:A comparison of
tacrolimus (FK 506) and cyclosporine for immunosuppression after cadaveric renal
transplantation. FK506 Kidney Transplant Study Group. Transplantation 63:
977-983 (1997)

27. Ferguson R. :Acute rejection episodes :best predictor of long-term primary

cadaveric renal transplant survival. Clin Transplant 8: 328-331 (1994)

U
m

28. zIXNg, AOI&E, &8, &sdl, 5gd, 0128, =XNd, Hd3], 288, 3

= (=] o,

g

& p0lAal BXH0IA Cyclosporine (CsA)+Mycophenolate mofetil (MMF)+steroid®t
Tacrolimus (TAC)+MMF+steroid et Q&9 H €W 0laldl JIsMoHE BHY

otl= HAIXNSOl e W A5, CHEHAIEESI X 26: 610-618 (2007)

124
o
il

29. Haller M, Oberbauer R. :Calcineurin inhibitor minimization, withdrawal and
avoidance protocols after kidney transplantation. Transpl Int 22: 69-77 (2009)
30. Schold JD, Santos R, Rehman S, Magliocca J, Meier—Kriesche HU. :The success
of continued steroid avoidance after kidney transplantation in the US. Am J
Transplant 9: 2768-2776 (2009)

31. Racusen LC, et al. :The Banff 97 working classification of renal allograft
pathology. Kidney Int 55:713-723 (1999)

32. Akalin E, Watschinger B. :Antibody-mediated rejection. Semin nephrol 27:
393-407 (2007)

33. Mesar |, Kes P, Hudolin T, Basic-Jukic N. :Rescue therapy with sirolimus in

a renal transplant recipient with tacrolimus—induced hepatotoxicity. Ren Fail

_43_



35: 1434-1435 (2013)

34. Ekberg H, Tedesco-Silva H, Demirbas A, Vitko S, Nashan B, Gurkan A,
Margreiter R, Hugo C, Grinyo M, Frei U, Vanrenterghem Y, Daloze P, Halloran PF.
:ELITE-Symphony Study. :Reduced exposure to calcineurin inhibitor in renal
transplantation. N Engl J Med 357: 2562-2575 (2007)

35. Kasisker BL. :KDIGO clinical practice guideline for the care of kidney
transplant recipients: a summary. Kidney Int 77: 299-311 (2010)

36. Zhang R, Leslie B, Boudreux JP, Frey D, Reisin E. :Hypertension after kidney
transplantation: Impact, pathogenesis and therapy. Am J Med Sci 325: 202-208
(2003)

37. Hiremath S, Fergusson D, Doucette S, Mulay AV, Knoo GA. :Renin angiotensin
system blockade in kidney transplantation. A systemic review of the evidence.
Am J Transplant 7: 2350-2360 (2007)

38. Vesco L, Busson M, Bedrossian J, Bitker mO, Hiesse C, Lang P. :Diabetes
mellitus after renal transplantation: characteristic, outcome, and risk factors.
Transplantation 61: 1475-1478 (1996)

39. Bloom RD, Crutchlow MF. :New-onset diabetes mellitus in the Kkidney
recipient; diagnosis and management strategies Clin J Am Soc Nephrol 3: S38-548
(2008)

40. Sharif A. :Preventing and managing hyperglycemia in kidney transplant
patients. Curr Opin Nephrol Hypertens 21: 571-557 (2012)

41. Expert Panel on Detection Evaluation and Treatment of High Blood cholesterol
in Adults :‘Executive Summary of the Third Report of the National cholesterol
Education Program (NECP) Expert Panel Detection, Evaluation, and Treatment of
High Blood cholesterol in Adults (ATP I11). JAMA 285: 2486-2497 (2001)

42. National Kidney Foundation. K/DOQI clinical practice guideline for managing
dyslipidemia in Kkidney transplant patients: a report from the managing
Dyslipidemia in Chronic Kidney Disease Work Group of the National Kidney

Foundation Kidney Disease Qutcomes Quality Initiative. Am J Transplant 4: 13-51

_44_



(2004)

43. \Venkiteswaran K, Sgoutas DS, Santanam N, Neylan JF. :Tacrolimus,
cyclosporine and plasma |ipoproteins in renal transplant recipients. Transpl Int
14: 405-410 (2001)

44, Kohnile M, Pietruck F, Kribben A, Philipp T, Heemann U, Witzke 0. :Ezetimibe
for the treatment of wuncontrolled hypercholesterolemia in patients with
high-dose statin therapy after renal transplantation. Am J Transplant  6:
205-208 (2006)

45. Yoon HE, Song JC, Hyoung BJ, Hwang HS, Lee SY, Jeon YJ, Choi BS, Kim YS,
Yang CW. :The efficacy and safety of ezetimibe and low-dose simvastatin as a
primary treatment for dyslipidemia in renal transplant recipients. Korean J
Intern Med 24: 233-237 (2009)

46. Mihatch MJ, Antonovych T, Bohman SO, Habib R, Helmchen U, Noel LN, Olsen S,
Sibley RK, Kemeny E, Feutren G. :Cyclosporin A nephropathy standardization of
the evaluation of kidney biopsies. Clin Nephrol 41: 23-32 (1994)

47. Naesens M, Kuypers DR, Sarwal M. :Calcineurin inhibitor nephrotoxicity. Clin
J Am Soc Nephrol 4: 481-508 (2009)

48. Gaston RS. :Chronic calcineurin inhibitor nephrotoxicity :Reflections on an
evolving paradigm. Clin J Am Soc Nephrol 4: 2029-2034 (2009)

49. Held PJ, Port FK, Blagg CR, Agodoa LY. :Survival and mortality. Experts from
United States Renal Data System 1990 Annual Report. Am J Kidney Dis 16: S44-S52
(1990)

50. Jarowenko MV, Flechner SM, Van Buren CT, Lorber MI, Kahan BD. :Influence of
cyclosporine on posttransplant blood pressure response. Am J Kidney Dis 10:
98-103 (1987)

51. Chapman JR, Marcen R, Arias M, Raine AE, Dunnill MS, Morris PJ.
‘Hypertension after renal transplantation. A comparison of cyclosporine and
conventional immunosuppression. Transplantation 43: 860-864 (1987)

52. Kréamer BK, Del Castillo D, Margreiter R, Sperschneider H, Olbricht CJ,

_45_



Ortuno J, Sester U, Kunzendorf U, Dietl KH, Bonomini V, Rigotti P, Ronco C,
Tabernero JM, Rivero M, Banas B, Mihlbacher F, Arias M, Montagnino G. :European
Tacrolimus versus Ciclosporin Microemulsion Renal Transplantation Study Group.
Efficacy and safety of tacrolimus compared with ciclosporin A in renal
transplantation: three-year observational results. Nephrol Dial Transplant 23:
2386-2392 (2008)

53. Miles AM, Sumrani N, Horowitz R, Homel P, Maursky V, Markell MS, Distant DA,
Hong JH, Sommer BG, Friedman EA. :Diabetes mellitus after renal trans—plantation
:As deleterious as non-transplant-associated diabetes? Transplantation 65:
380-384 (1998)

54. Boots JM, van Duijnhoven EM, Christiaans MH, Wolffenbuttel BH, van Hooff JP.
:Glucose metabolism in renal transplant recipients on tacrolimus :The effect of
steroid withdrawal and tacrolimus trough level reduction. J Am Soc Nephrol 13:
221-227 (2002)

55. Van Duijnhoven EM, Christiaans MH, Boots JM, Nieman FH, Wolffenbuttel BH,
van Hooff JP. :Glucose metabolism in the first 3 years after renal
transplantation in patients receiving tacrolimus versus cyclosporine-based
immunosuppression. J Am Soc Nephrol 13: 213-220 (2002)

56. Klintmalm GB, Iwatsuki S, Starzl TE. :Cyclosporine A hepatotoxicity in 66
renal allograft recipients. Transplantation 32: 488-489 (1981)

57. Lorber MI, Van Buren CT, Flechner SM, Williams C, Kahan BD. : Hepatobiliary
and pancreatic complications of cyclosporine therapy in 466 renal transplant

recipients. Transplantation 43: 35-40 (1987)

_46_



	I. 서론
	1.연구배경 및 연구목적
	2.이론적 배경 

	II. 연구대상 및 분석방법
	1.연구 대상
	2.연구 방법 
	3.이식 후 모니터링 지표들
	4.통계 방법

	III. 연구결과
	IV. 고찰 및 결론
	V.  참고문헌


