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Tacrolimus versus Cyclosporine Immunosuppression in
Pediatric Renal Transplantation : Pharmacokinetic Consideration

Jung Sue Kim, M.D.

Department of Pediatrics, Cheongju St.Mary’s Hospital, Cheongju, Korea

Immunosuppressive therapy in pediatric renal transplant recipients is changing consequence of the in-
creasing number of available immunosuppressive agents. The optimal use of immunosuppressive
agents requires a thorough understanding of the pharmacokinetic characteristics, but the information
on the pharmacokinetic characteristics of these drugs in pediatric transplant recipients is still limited.
In general, patients younger than 5 years old show higher clearance rates, therefore the need for
higher dosages in younger patients seems evident. By the therapeutic drug monitoring, trough(Cy,)
and peak level(Cn.x) are measured and the area under the blood concentration-time curve(AUC),
which is taken as being representative of total systemic exposure can be calculated. Cyclosporine A
(CSA) has poor bioavailability, which contributes to high inter- and intra-patient pharmacokinetic
variability. CSA concentration measured 2 hours after administration(Cy) has better correlation with
the AUC than Cun and is an alternative technique that predicts the AUC. Tacrolimus(Tac) has a
great deal of inter—individual variability like CSA but intra-individual variability in systemic expo-
sure is considered to be low. Both CSA and Tac are metabolized by a cytochrome P-450 enzyme
isoform(CYP3A4). We should consider changing the dosages when CSA or Tac is used in combina-
tion with the medicines that inhibit or induce the CYP3A4. In case of steroid-free immunosuppres-
sive therapy, the blood concentration of Tac should be frequently checked and dosage adjustment
may be needed. (Korean ] Pediatr 2005;48:476-480)
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Korean ] Pediatr : Al 48 ¥ #15 & 20054
HHAE AV 139 EF FEE o]&3ste] AUCE dlAlsh
A AN shte] FETReRE AUCE AEsH o5 F
7] Wil FHZedl= 23] WA 43]9] APE &3 AUCE

sz el mAEm o,

Cyclosporine A(CSA)

gto] FZ7e] S-S AAste] 1 71eE vEkIth CSAE

2’3 (lipophilic)¢] e oFEololx] Axutel= 2 A
BT FAAl FEEo] wol Haste EAe] itk FEoR
T A B4 M ZAEEY oS &3 oEH oo &
o] oW Al ARl A, AFFA e et ndet
S zeth 1 oo 4 RFLoRE 54, 1LEET,
% SlE 4% (gingival hyperplasia), 74 #4543 obA
TF APE T Tolth AobllA FHEHE FE &S 12-
15 mg/kg/9eola, o2 7] Amd AL FEE(Con) =
100-200 ng/mLo|t}. AolollAe] &3 AHL AXHAHS o]&
e ol FHHAN AFow Axer|rl AR ow Hiyst

o o ol AHgHh
ool 5713 He Alo] e zo] ofuss ok ]
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Fig. 1. Typical steady-state pharmacokinetic profile of immu-
nosuppressant tacrolimus(Tac), Cmi, - minimum Tac concentra-
tion(trough level), Cmnax : maximum Tac concentration(peak lev-
el), AUC : area under the concentration—-time curve.
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3 2 7]osof & A& CSAE #AFzte] uhekA (inter-patient
variability) #5F olyz} ZAUF-A thA (intra-patient var-
iability) = 1] ¥ FAleM = g W] Hrwte 2= Fhxie] A

BE 538k o Hl;
3 ArbE FE AUCE SAdloF gxtolA F
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Holt ¥, wzby, wEel okE e
olel kgl A
3]

& 3]

TEEES U A & F olrh s 22 Age #@x
oAl BHE zHstnz M oxvt HA AUCE 5% &
AE TEE oY A7AAE T Lolre w ok Fo F
AZE Fo] FEZF P AR ghe zhes Aol RauHn
weba] oldelE HA FEE o|&ste] FE&FE AR A
& o Fo FA $9 wEE FAs AUCE <53l
FoEFS = s Ao FREw ot

o =]y

k. zEy ol d el CSAE IFE s HAF AlF A
HA Fxo W3 glo] Hi TR/ EoAAM e S
AWt CSAE Fo3de wrt AUC/E 45dts Zo] Hay
AP mey 2e FReME A 549 @A FEo]
O EE whEAl Ak Wik oy} Hu vk 54
o 8 f3E FEsbo|oF

Tacrolimus(Tac)

Tact CSASH stelqxe thaxAw, E438H 248 7142
H]523hd] FK506 binding protein 12(FK BP12)gh= immuno-
philin AIE o] F23te] calcineurin GAIZ el sk
P o] F2Auke-g gAY 19909 U =)o) Al
o]F% Tac® Z¥ WAolAAZ Lefx gk Elis &
of Al o]2 Aol A CSASH Tacs Hlwd A5 A3t
t Taco] o] 2o st Wdgnrt £ =31 ~HREoE= &
Fs EY 7 o] APl o =L &9 dokal Baskgih
B3 Tace LS TAol Ha, tprFo] glo] A3l ¥
A Y Fe E9E Boli glo] AVHoR fEd U £&%
7F o Foh mapA Aol A= Tacd] AHEol Ak S7hE AL
o] 20021 NAPRTCS": Tac®l AH&ol 19969 3.6%°1%
Ao v3] 2001 505%= A ALgo] Frheh S K
Atk Tace] AHgol S7FEWA fH X+ F25(Ilymphoprolifera-
tive disease)o] Aoz Husu Yo’ YEy FAFe
Ebstein Barr(EB) whel2l~ &4 #atellq EB ulol#ls ¥4
AFE o)A s Wy EAVF Ha vk 1 99 2R

e A=Y A =Y, P, ABREZ S0l Ak

(SO
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-

o} BAOIN Tace] §9E 3 A4 AL glu F=
ATR Folaim HE 01015 me/ke/d A AP ol

AREE AL 9lar o] 27] HAFE(Crin)e 12-15 ng/mL B%=
2 AR Bgaone KR gt AZA Ex

MMEF$} A 2xQ1t}

Tacol e FE B AAbs Lol A4 7 @
A grovt A A3k FHe wE Uelst Q%9 AolE R
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Fig. 2. Correlation between AUC and mean of Cyp and Co.
The best predictor of AUC is the mean of Cy and Ci(r=0.96);
AUC is predicted by the equation describing the linear cor-
relation : AUC=13.7+9.5(Cy+C2)/2, Co: morning pre-dose trough
level(Cmin), C2:blood level at drawn 2 hours after tacrolimus
administration, AUC : area under the concentration—time curve,
r=correlation coefficient.
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WA S CH(Table 1).

CSA7F =% $=2 oja% 1dztke] z7] o] 4l AES
A ] Al

o 37 FAHAA R, ko] A=A wRe] FrHl o]
AEEL 2 Aok YAtk Tacd Xa7t =99 F 94 AR
9hge] WEsb oF 48% AE el FuGAS] ool
AaEen 8% Zuzus 527 vt W a A
7 zolE sERo|=o] @ HE ZAsYTh dHAEE Tacd
A87F AZE FRE o] ¥ g Wi Py FAFe]
N7} ol a, o} AA B7] AME BRIt §17] wjEd] 47
o]2] A AEge] F7} oHE AEAS 5 Qi

T ookAlE BT AR R Fwrb F3 o] 7R okHw w
olUel SAEE Aadgo] 9] wie] WFawe I we
AF ofE FeE ZAd ok k. ol AT A8 cytor

5
chrome P-450 719] 3A4(CYP3A4) &&E FEsAv oAls)
£ ¥ #AASS] YElU=d|, rifampin, phenobarbital, pheny-
toin, carbamazepin S5 CYP3A49] F#A= zg3le] CSA
Y Taco dF vxE v+l ¥hHo| ketoconazole, flucona-
zole, macrolide, diltiazem, verapamil 5+ CYP3A4E <A}t
o CSA% Tacd FEE Zo|A HERE FA FA% A
CSAUY Tac® &% wFojof g} S22 2= grapefruit
F227F CYP3A4E AT vt olygl w AgdAQl P-glyco
protein®] FAAZ LR oA F 3

A},
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Table 1. Side Effect of Cyclosporine A versus Tacrolimus

Side effect Drug with greater incidence

Nephrotoxic effects Similar
Neurologic effects Tacrolimus
Hypertension Cyclosporine
Hyperlipidemia Cyclosporine
Hyperglycemia Tacrolimus
Hypertrichosis Cyclosporine
Gingival Hyperplasia Cyclosporine
Gastrointestinal effects Tacrolimus
Hyperkalemia Similar
Hypomagnesemia Similar
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Els

2 Tac? interleukin-2 & Z %A [interleukin-2
(IL-2) receptor antagonist]E FH XEAZ 3}l ZHZo|=
Ae] AREEEA e WA e o] ARHAEY WA F
Ane fmsan”.

2Bl o] =32 CYP3A4 &40 FUARZ Taco) tiAtel 24
FER ol2H o7 AHZOIEE AMEEA %S wolE Tacl
=7F b S leB® Tace &% fEEjor oA
s 2ols tde® 3 Aye dA7kA Ak &
oz 2HFEo| =9 Tac
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