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Validity of C, Monitoring of Microemulsion of CsA regardless the occurrence of acute rejection and
Cyclosporine in Early Renal Transplant Period postopergtive dayfh AUCo4 was most cntlcally correlated with
C,on 5" and 19" post-operative days (R >0800 respec
tively). Recipients having acute rejection between 5" and 7"
post-operative day, had statistically lowered AUCo4, Cz, Cs
(P<0.05) compared with patients without acute rejection.
Conclusion: In early post-transplant days, AUCo4 was power-
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(AUCo4) was considered to be superior rather than Co in Tee
predicting the development of acute rejection, and was re-
ported most well correlated with C, in post-transplant period.
The purpose of this study was to demonstrate the correlation
between AUCo4 and each Co1234, and to compare C, with M E
Co in predicting acute rejection in de-novo kidney recipients.
Methods: Fifty- six adult living donor kidney transplants were Ao Z g2 A~ E 2 (cyclosporine A; o]st CsA)yL: ZHE o]4]
followed up 3 months after transplantation. Cyclosporine A & ZAAREL) dulo g Ao Ag ggkA] HH A
(o) doseves il W o Ao s MU0 01 el S LA 1 el
- ) 2 0 .
measured on post-operative 5, 12, 19, 30, 60, 90 days. shek(h) et 5%3 o)A 718N BT 58 Al F5e
Results: Fifteen patients (26.8%) experienced acute re- AR o), F& A& &3 Wesk AFA, 54 59
jection 12.0+10.9 (5~48) days after transplantation. CsA A7k #—’4%50] gk A A okAle) dFwE A7t
absorption pharmacokinetics was different with data based 2 eslA Heh2) 25 EF T2 A 58 ¥
on Caucagian recipients. In more than 60% of patients,l peak 1247+ L:_(tmugh level: o3} Co & B¥ €2 252 A3}
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EHET v & FAZ, YAl AA At A8 A A4
Aest7] ofel-F HAAolct CsA HFEELE F %7] 4417+
QY FE-AIZ FA9 wA(e]s) AUCw)o]l AUCed}
7ha 71 g A BAE PR 1 (9) AUCk FA) ¢
AollA A A-gE7olls FH sl 2 TellE FEE
ZAAEZAN Colrhs CsA 54 2417 Foll 2438 55
Ql Co7F AUCo.9F B 718t 3 BA| & 7EA A o)X 2
719 FAAFUNE A o3 TS Ao o
A7t FF Hu=E3 9doh(0-12)

B Aol BEFL Az AAbo]4]-& HFil microemulsion
CsAE Z7E2 Foifres 34 AUCLE ZH sl
AUCos7} CsA -8 ¥ off A17PH oF 8 ¥F 55 (Coiad®
o] A=A E dob L, AUCLSF Co7b F4 A Fk-2-9
YA AFY AR E HUste] o4 F 27] C, A
7F 71E9 G A EYh &3 E gtz st

Cf E;I

2001\ sYHE] 2002w 29 71A] Al HEkA 9] o)A )3}
oflA] A2 o] AA| Alo]A] F4-& W 154] o|4he] 4al 3
A 56 & o2 AgH AFE st AUCLE ¢4
F 59 199 Ao, G ¢ F 5Y, 129,
194, 30, 60, 90U dll, Coot &7l ZA 3113, AUC,, ™
Ao AL AL 7187 A8l oA A A% E
5 o] &3lo] -3 o] At chFig. 1).

AUCy4 (ng.h/ml) = [ AUCo4 curve
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Fig. 1. Calculation of AUCq..

W A Al2] AE-L VI EJANRE CAL T¢ A o] &
ANE] x£718%F 10 mg/kg/dayZ FFoi 2 Azl m, of
AGFL 7129 Cooll et 2889 ¢ F 453744 &
200~250 ng/ml, 55l A 125714 150~200 ng/mlE A
B EF C FER slo] FAEFE 2A-} 2H o]
E prednisolone % 24 HHE] 1.0 mgkgs 2750
sl9 e, % FUoll¥E methylprednisone 1,000 mg (20
mglke)& A EABAL WA 2ol £8 ¥ 5A8Y
prednisolone 30 mg/day &80 2 A & Az} 2eks)
of & F 3FHNE 10 mg/dayE FAEF 2 s¢iot
Mycophenolate mofetil MMF)2- 2743 A5 =3 Ay}
3 (HLA-identical) 8] Fo A} ZHE] 9] Alo]A] L |93k 2
T AA T F 2dANE 10 giday AEetl,
anti-CD25 antibody (Simulect®)& o] 2], Bakal =3
A3 3 AP EE Kol vlddz A4 o4 T 33
olMut dejH oz Fofsigict
HAARNS S &% 24, o]4H BEN ¢ES B2
WA dA Asolel X7} 712 X9 20% o] 4} A<abd
253 &7o] g AL d4H e Adkeld, 9
A Flcto] B4R ke A5 0|44l A& Ao

X ox 2 o

FAAFRE HA $2E Al7|H R o} 77t AUC,
9 Corzaed BlsLstdch

BE A B4 HAFE] B4 Zgzeol SPSS 10.0%
Agstdeh. F 7o HEX9 HIE Y Ao]E Student-t
test 9} Chi-squared A88}9l, 2 AJ74 CsA €& =%
9} AUCo.4949] 43t #HA]+= simple linear regressiong o] &
sto] T3l

33
1) CHah EXHES| AlOj4 2E I

AT Y &7} 569 F 26.8%<1 150l A FA At
o] wkAlsldch WA A7l ¢% 3 HF 1204109 (5~
48)d 2 139 9] gAollA F¢ F 18 ol el FA A HuL
ol whAslalrh vnA 299 siAle 47 o % 224
L3t 48 ol WFABLSAT) o F 679 e FHAA
22 FH ol uhgelA] e Al ARG o2 wel
A A AL tacrolimusE Hghslch. FAARAES o] w7
I upd AT 2ol o1, A, Alol4] 34, ABO HH3
UX &, 23] A 49 X F, anti-CD25E £33k wodof
AA AL Iy 5o Fo3t ol gllth(Table 1).
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Table 1. Demographics of non-rejection versus rejection group

Non-rejection (n=41)  Rejection (n=15) P-value
Age 40.7+11.1 36.4+9.1 0.188
Sex M : F) 23: 14 i1:4 0.242
Primary : Re-transplant 36:5 14:1 0.554
ABO Matching (Identical : Compatible) 37:4 10:5 0.343
Degree of HLA Matching (Identical : Haplo-identical : LURD*) 9:22:10 1:12:2 0.077
Induction IS with anti-CD25 : 13 2 0.169
Maintenance ' IS (CsA +steroids : CsA +steroids + MMF) 8:33 1:14 0.154

*LURD = living unrelated donor, s = immunosuppression.
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Fig. 2. AUCy4 curve at 5™ post-operative day (A) and 19" post-operative day (B).

Table 2. Incidence of acute rejection by the timing to Crax

Time t0 Coa Rejection rate (%)

1 hr. 2/6 (333)
2 hr. 8/35 (22.8)
3 hr. 3/12 (25.0)
4 hr. 03 ©
Total 13/56

YZ HIX (0]} Coad7} E-& F 24170l Y 2 3
gt 772 gaste U FHichEFg. 2).

Fr s Az 248 As 4 F 594 Con?t
28 & AZAC) YEdE e A 34 F 6
(10.7%)0) A 3L, 2| 7R (C)oll 359 (62.5%), 3AI17HAH(Cs) 12
w(21.4%), 421 7H1(Cs) 39(5.3%) 0.2 R E Coll 1 5
T Coan® UEHTh F5 19949 AUCkoAE Bl et
B2 JePNHCon = Ci: 3H(G.7%), C: 348(65.3%), Cs:
6(11.5%), Cs: 99 (17.3%)]. L&} FFA17He] AAatel
FAAZAE 2] WA E Afolol] BAA AT A

Table 3. Relationship between poor absorber and development of
acute rejection at postoperative 5® day

AUCo4 AUCop4

>3000 <3000 P-value
Non-Rejection
(POD #5~18) m=43) 0 37 7 (53.8) o
Rejection }
(POD #5-18) m=13) | 163 6 (46.2)
Total 43 (1000) 13 (1000) 56

(P=0.693)(Table 2).

T & 55U AUC.S 73k 3671.41+8959 (13705~
5693.5) ngh/ml, 19Y=|E 2534.1+£953.3 (495.5~4769.5)
ngh/ml Aelell whE HAp7L Wk, & 5YA ol vlslo]
19957} ko] ZrAsls Fold HAd & F 5UA
AUCq.oll A 3,000 nghyml o|sle} X & el ¥4 £
A} (poor absorber)oll A FA3 A Hub3-o] wkAio] FAIH
2 §-o5bA Bk ork(P=0.025)(Table 3), +% 199 o] %o
£ FAARNES0] 2ol Al ek Wk AEle) F ERAS F
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A. 5" post-operative day
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Fig. 3. Correlation between AUCo4 and Cy/C2 at 5" post-operative day (A) and 19™ post-operative day (B).

Table 4A. Postoperative 5" day AUCo4 and Co,234 in patients Table 4B. Postoperative 5" day AUCq4 and Coip34 in patients

with or without acute rejection during POD #5 and 18 with or without acute rejection during POD #5 and 7
Non-rejection Rejection g Non-rejection Rejection g

(n=43) @=13) P-value (n=50) n=6) P-value
Co 386.5+139.2 365.196.0 0.608 Co 390.5+137.1 378.0+1234 0.832
C 684.2+317.5 614.4+-258.4 0.473 C - 689.1+312.7 492.7+131.5 0.136
C 1,315.8 +389.6 1,143.7£459.7 0.186 C: 1,317.8+387.2 926.3+456.6 0.025
Cs 1,208.1+399.4 919.7+385.6 0.025 G 1,186.6+398.6 762.31+335.6 0.016
Cy 915.7+285.6 782.31+236.7 0.132 Cy 905.4+271.6 712.0+303.9 0.109
AUCo-4 3,816.0:+856.6 3,262.1+1,018.3 0.056 AUCo-4 3,802.1+851.5 2,732.31+966.3 0.006

AAFUES A Aol FAH ABA S ZIlE ole et H 3H ARHS WA U HWM SRS 7 AUC
3) AUCw2t §FE ST Cop20.909 3t 2 Y Coazaq Hl
AUCos8} Cotzaee T€ F 5Y, 19Yol|A 25 2] 43 T F 18U7A FA AR So] ubAE) 135 7} u)ukAY

FAIE Koy 53] G Cooll Hlste] 8 40 AAE 82} 437 2] AUCos, W ConzseE vl 28] & A FAHAR
Yekick(Fig. 3). HEE A 3a}e] AUCo 9 Cort vk A 3hxbol] wlelod
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& X E ey oy o) AH R FeldtAlE Bk
v, 2818 Cioll A SAH oz fofetAl wkrh(Table 4A).
a2 e F 5904 72 Aolell FAA RS0l A
Y 67 o) FAE vptA 3 50733} Al ko] HILEA
skl AUCos @ G, Co7b FAA RS AT AA EAH
o2 FolaA| Sth(Table 4B). 2ei} & ¥ 189 ol &
o] FAATHEG-9] whAg 1Ql 27 9] $hatellA] AUCos Y
Corzaell Al Smlgle Xpol & LAsHA Xodch

i} &

CsA 4= 743} A ko] Autol] B3E3} cytochrome P-450
(CYP)3Aol| gt A3}k3ba] w4 ol] o] AAH g B 5
231 CsAQ] Folle AR Auta} 7HEAs F3 A9
F5o) el A o] Ayl 7 Fadk A% &b, A A
hol] EAfske A3 we] YF<Q P-glycoproteino] HF
g AR F23 948 243k} (13-17) Humbert
(I8)%} Yee(19) T2 o= Aol vlsl AFd W &
CsA7} Bt o] A& Xolta 37) ik oFA)
Fpoll Wed Awaoele] Holeki vk F S0
Az ol BAEE WAL R & C ZHAS F&4dl B
Aol A FE Al kAl Bgo] AF B& AWt FoFk
o] mrle AFE HashA C 7HA] A} CsAS] &%
& &N § Yeka shgleh & ATl e o] 2 2%
£ ZFola} 154 vt Lo} Fate AR, AT N
A 7|7 Bk B AT FAE Agslden, RE $A4E
of A4 & 2A 7kl CsAE E-&330rh

Lown S(21)& CsA &9 7lel& Xol P-glycoprotein
o) EE ufFo]H o] CsAS Crax Zbo] 2 VrEbdClL 314
o} B o 4k 312} 5 ol F-Eoll 4] Crux?} Johnston 5(22)
o] kol 7ol B8 ¥ 14| 7hol] LpEhEA] gk B-& ¥ 24
ZHCy)o Vet e dAHE Bt Crae 58 F AT
Bl 4A 777 thekstAl vEbdom 4 59 A7 2
o9} FA A b A|AL WA F YA+

Hg & 407 5ok AA FFFS AUCLE EF &
% 9lom, Mahalati 5(23)& o] W& & Fale T4 L ofd
¢} Zro] HbEEGIIL,

AUC4 (nghfml) = 256+C;+09x C;+14x C;
Gaspari (249
AUCo4 (ng.h/ml)=5.189xCy+ 1.267xC, +4.150xC5 + 135.079 or
AUCq.4 (ng.h/ml)=1.542xC, —0.686xCs + 5.384xC; +76.923
2 arEsigloy, 55 30 AR dF 5 fhes 4%
g A geho] 2RAE Fore wAlolgTh & AT
Az3ke 7te) Aol dIYNE A3t vk e A

o7} Veltomg oA Avte] AL 73] A& &

AFoAE 5] A=k ol §3tel AUCKE TFeloict

AUCost= B8 F 44T ¢ 738 Whdste o2

o]y FAARHNL o] utyn Ut FAE HUcka &
th(9-1) A A5 ¢ F 599 1994 AUCo. 3k
2 felHeg o]yt wotor, £ F 5YUA AUCH.7}
3,000 ngh/ml o]ste] F4 EFETATAA FATHLE
SO A e FAAE uk-g-9] ubaYo] AAE| R0l A A
Freke] Asrt FAARSS AQler Az

1999+ Mahalati 5-(4)2 FA A T2 Aol 7ha A
3 ofAloll thak EAJo] 7H4 o2 AUC S 345 4,400~
5,500 nghyml & WE sl ). SR B ool 4] o] el
&3 e £ F 5YACl A3 AUCwellA 93
(16.0%)0l] Eabslda Uwlr] 479 (83.9%)0llA1E 4,400
ngh/ml v]te] 7k-& Helow, & F 19YdlE 29Tt
4,400 ngh/ml o}4+e} kS H4ich

7 5252 A Ao]A] #Ato| A2l Cy2t Co monitoring
o] vz dAFoNE B dF Azel 2 Yo chakdt
Con #EE UEHYoH, T £ C $5F 7IELE

BaslwA B 71EXE ¥E AL FARAC o] 22
AER Q) AA o4 At CsA F Jelg AL
o) ohE A FoA g tEgE ZES HE Y
v, Lindholm(26)3} Schroeder £(27)8] i1, & A& 7+
o] CsAQ] F4 A Sl Zo|7} gom F1%F29 AUCu=
Wil Zof| Hlal 3Rl FFEolEtn & Hie ol & FHHY
Fa ot

Levy §(28)02 Alol4] ¢ & 7[R 53X G 5%
HkEsto] 1 73} Foll= 800 ng/mlo] WAHTET Bglo
LH(Table 5), 2 o1 A3} FAA RG] SRd 3259
BAEF C EE7 FE F 1Yol o|u] o] Bl =3l Sl
dom Y Folle EX 3o Aulel et FXE
AN E8 A A = gigivh A& uhe} o] CsA2)
F ol 9lEA zolr) 9lerm g, o]]d} International Con-
sensus PAETE 3HQl Alo]4] Ao AlE VT FohL
g+ ot

7 B9 Aol4] 4 F 1l ol Bkt g4 T3 &

Table 5. Target C, levels for renal transplant patients: current
study versus international consensus (28)

Time post- International
Current study

transplant (ng/ml) consensus

(months) (ng/ml)
1 833.7+388.9 1,500 ~2,000
2 681.8£283.5 1,500
3 662.5+280.2 1,300
4~6 1,100
7~12 900
>12 800
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ez & C dFellA AA £ 724.7+210.1 ng/mlE
AjA LY ot AUC9te] Aol it <igo] giglor
A o] A 75 A FAEOl i AFEA FA
ARSI BAE FEAE EUct B dAFo4 &
< IHY ¥ A" o)A A J5E B sREY 6] F
TRES 662.5+£280.2 ng/ml2 2 F(29)0] AAIZE 2] Ko}k
w¥oket. :

AUCosv= Coi2342+8] A3 FAlNA oot 74 713 4
B JAE Jdeblich AeolA] g & 279 5YT 18Y A
o] FAAFuRZ-o] vkl $hx}ol| A= wkAPelA] ¢k 3ha)
of] Blaj A Collrhe AUCo 8t Croll Al B-& Xo) () E B
et BAA o4 e LAY = sk kAT G o
A BAA 4] #EE FAEFE FofuiA ¢ 3
£ Uebdich ¢4 F A AUCw F3 U9 593} 484
ZF 390 7Y Aolol] FAA RS9 WhAlE Bl 699 3
Aol = AUCoa9t Gy, C7t BAIH o2 f-olebA]l Yokt
TE F 18Y o] Fol F4 AFubLo] wbAG Szl BF
29 o|glon, o] ERte 2 FAARUL ] W E T Cod}
AUCo4 9 C: Aol BAIH FoA & =37l oed sl

CsA B8 3 A7 A4 Coaoll Esb Al 9kelellA]
C: 49 fFaA 0l oA ZzEH A B A7z}
T b 73 AFARE AHEE feluel A=
CsA 58§ ¥ 2217 A4 Cowoll 222 238 GE
BAo g 3 oI AgAQ] A7 Hasteha o AA
ot kAl F9 AAA A7ERE UEhE Cont B8 3
3AIZE, 4RI B2 11 o] Fol el A GA FT #4)
AL FAATESS dA W=7t o] A= gshen,
AUCos7t 2 F7 £% 840l FAA TS 9] ubAo]
FejstA go] WSl gt ol & ATz F5 A7+ o)
+ FAARNS S H AT ddte] glon, F5 A7 A
AURpH = FAE T CA AA] mF85Fo] 4 v] FAA
Fub3-o] wbAy) oifAo] et HEE U Qi B
AT A3 G AUCo F419 ™ot 714 A A8
7FA ] Alo) A 27] FAAARNL-9 ¢l FaSA Af
2 ¢ vka Az

& g

G5 A% ol 4] Aol A CoAS] F40} AL 215

VS WYL & AT Aol ot A g AR
sAS) FHREET wQlol vla) R 147 AP L
th. AUCos Co Behe C:o} EA9 0.2 o8t
A2 HoAFech ¢ F 5UolA 72 Aolol
97} 25k3-9) 3ol C:7} Cooll v] 8 CsA o)
ESE ARLSUAT Y ARAE oA HojFa 3)
th B 7oA Coll w2} Csae) B 2A] )
Foll o4 ¥ 27AE AR 7] FHBAAA C}

71E9) Cotet FAA RSl Aol ik ol A 7
Yoz Brk felvhe A%E 539 4 9l #E
£ CsA®) §948 248 1B FEATS B2 Hapol
e A7 A3 AUCk 4 £2 2 G 489 754
Soll e AAY D77k dasiohn Az,
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