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Abstract

BACKGROUND: Documents recorded that the correlation between micro emulsion Ciclosporin peak concentration (C,) and
area under curve was best with maximum individual difference. According to C,, dose of Ciclosporin can be adjusted
individually to decrease acute rejection and Ciclosporin toxicity, which has widely used in perioperative stage of renal
transplanted recipients. However, some transplantation center still used tough concentration (Co) to adjust the dose of
Ciclosporin in stable stage of renal transplanted recipients.

OBJECTIVE: To analyze the efficacy and safety of changing from monitoring Cy to C in stable stage recipients following renal
transplantation.

METHODS: Totally 65 patients with renal transplantation were enrolled in this study, including 31 males and 34 females, aged
20-57 (39.4+15.3) years. Within 3 months prior to this study, all patients did not suffered from rejection, and their serum
creatinine and urea nitrogen were stable (creatinine <180 pmol/L). They were in stable stage after renal transplantation. Their
period of transplantation and function of allograft were recorded. Their Cy and C; of Ciclosporin were assayed. According to
the target C, value 500-600 ug/L, the patients were prospectively and randomly divided into 3 groups. In the high C, group
(n=17), the dose of Ciclosporin was decreased. In the target C, group (n=23), the dose of Ciclosporin was remained. In the low
C, group (n=25), the dose of Ciclosporin was increased. All of the patients were followed-up for 12 months. The grafts function
and the complications of heart, lung and brain were compared.

RESULTS AND CONCLUSION: According to the target concentration of Ciclosporin C,, the dose of Ciclosporin in the high C,
group was decreased by 575.0 mg. The Creatinine and urea nitrogen of 88% patients were stable, while blood pressure, blood
fat and blood uric acid decreased in parts of patients. In the target C, group, the levels of creatinine, urea nitrogen, Cy and C,
of patients were stable, no complications of heart, lung and brain occurred. According to the target concentration of Ciclosporin
C,, the dose of Ciclosporin in low C;, group was increased by 755.0 mg. The creatinine and urea nitrogen of 84% patients were
stable. All of the patients were no complications of heart, lung and brain. It is safe and effective to adjust Ciclospori dose under
C, monitoring according to the target peak concentration (500-600 pg/L) in most stable stage recipients following renal
transplantation.

Zhang Y, Zhang XD, Wang Y, Hu XP, Li XB, Wang W, Yin H, Liu H. Monitoring of Ciclosporin peak concentration in recipients
during the stable stage following renal transplantation. Zhongguo Zuzhi Gongcheng Yanijiu yu Linchuang Kangfu. 2010;14(5):
794-798. [http://www.crter.cn  http://en.zglckf.com]
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JEME A Cos MEAIKARZ G 2 h (215 min) 250K FE1F A
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Table 1 Baseline of serum creatinine, urea nitrogen, tough
concentration (Co) and peak concentration (C,) in
different groups (xxs)

High C, group Target C, group Low C, group

Item (n=17) (n=23) (n=25)

P

Postoperative 930.70+165.50 979.96+175.72 968.24£152.06  0.631

time (d)
Creatinine 120.90+23.90 115.10+23.90 124.84+26.14  0.403
(pumol/L)
Urea nitrogen  10.71+1.34 10.49+1.43 11.09+1.47 0.337
(mmol/L)
Co (Mg/L) 142.86+9.92 138.06+14.10 137.58+8.85 0.286
C2 (pg/L) 708.55+31.31 560.53+24.07 416.30+20.59 < 0.001

GFR (mL/min) 53.69+4.19
GFR: glomerular filtration rate

56.64+4.69 55.67+5.09 0.153

BRG] MYUEF PREFER BB/ NERYE
i R A1 3 Co i 0] 22 73 6 B ME i (P >
0.05); I ECAL A7 H BFMER (P <
0.01).
23 FHCamH Ay mC AR MR
575.0 mg(*F# 33.8 mg/ \)Ji5, CH#4F%4% 500~600 pg/L.
15 B 5 CodN F I, IZTHTCo 5 Ik 24 J5 FBETS 12 A H
I Co2e AT B & M (P < 0.01), ¥k s M 12
ANARCoZE S B MEE X (P > 0.05); BTN, i
JULRE L PRI BN ERIE L S8, W& 2.

2 ECHAIRZRIBEYT 5 MAULET . JREEE. T
FHCoMCA L
Table 2 Change of serum creatinine, urea nitrogen, tough
concentration (Cy) and peak concentration (C5)
after decreasing medicine and following-up in the

high C, group (xts, n=15)
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Prior to decrease After decrease 12 months

Item medicine medicine  after follow-up

Co (Mg/L) 140.7418.41 120.61+10.67 121.07+8.69 < 0.001
C, (ug/L) 710.28432.56  565.93+20.73 564.29+17.17 < 0.001
Creatinine 120.20+25.39  116.874+24.88 127.67+22.93 0.470
(umol/L)

Urea nitrogen  10.71+£1.42 10.01+1.41 11.09+1.62 0.147
(mmol/L)

GFR (mL/min) 53.25+4.21 53.52+3.58  55.80+4.77 0.203

GFR: glomerular filtration rate

2 PR HBTTT: 1 Bl R IR R 35 mg 5 14
JG s HUURTR PR 28 AT PET i, FEAE W 2 3 BEUE S
e s Banff ITA, FAEESRFA L pbili 3d(1.0, 0.5,
0.5 g), MLEFAIIRZ AT B, il LA s Al n
5], LIS R 2 R M R 2R 2 K5 1 s
WFLALIA L E 45 mg 3 JJn, IMLLIEFATER 3 AT VT
L BERAREE TR, IR ST
HIJESR A b 3d(1.0, 0.5, 0.59), MUULEFFIKZE
RN A L SR A A k)] X RIS =
e G LTIV

P A BT IR TC Oy I S5 S T ROIE, 6
WIS e, 2 GIARRIE A0 e . 3 ] &b B s
2y 1B, 2 Bl D TR 2, 3 R
N L 1 SN S R 1 B D79 g N
ASGL G P DL R TR AR S 124> I il
AR AR AN PR R 22 57 e . 2 (P > 0.05), ML 3.

*3 ;.%J;Czéﬂ‘{lﬁﬁéﬁﬂﬂﬁiﬁ)ﬁm&\ Il B AR RN A2

Table 3 The change of blood pressure, blood fat, blood
sugar and uric acid in the high peak concentration

(C,) group (xts, n=15)
Prior to After 12 months
Item decrease decrease
L L after follow-up
medicine medicine

Systolic pressure 132.53+9.90 130.00+8.65 128.93+8.48 0.538
(mm Hg)

Diastolic pressure
(mm Hg)

Total cholesterol
(mmol/L)

Triglyceroles
(mmol/L)

Blood sugar
(mmol/L)

Uric acid (umol/L)  434.17+33.11435.04+32.49 429.81+33.30 0.897

1 mm Hg=0.133 kPa

87.87+3.34 86.53+3.74 84.80+5.60 0.164

5.30+0.50  5.13%0.63 5.09+0.59 0.569

2.21+0.43  2.15+0.49 2.03+0.52 0.590

5.42+0.17  5.40+0.22 5.42+0.19 0.887

i S S T ACRE s MUULRE S R REFLEIA R
CofCohasE, Wik 4.

K4 BERCALBaAT G MUIET . REE. Wl

CoflIC A1k
Table 4 The change of serum creatinine, urea nitrogen,
796 tough concentration (Cy) and peak concentration

(C,) in the target C, group (xts, n=23)

Prior to decrease 12 months after
ltem L P
medicine follow-up

138.06x14.10
560.53+24.07
115.13+23.95

134.91x15.63 0.162
536.49+90.27 0.169
113.96222.39  0.147
10.43+1.24 0.626
56.14+4.65 0.570

Co (ug/L)
Cz (ug/L)
Creatinine (umol/L)
Urea nitrogen (mmol/L) 10.48+1.43
GFR (mL/min) 56.66+4.64

GFR: glomerular filtration rate

25 IKCytnzhFalliiy AKC4L¥G I FLIL Al Z
755.0 mg(*F#4 30.2 mg/ \)J5, C,F+% 500~600 pg/L.
21 BB H CoJRE N, INZiwiCos N2y Ja Mt 12 4~ H
I CoZe St W& i X (P < 0.01), 1fiiinzy s fpay 12
AN AW CoZE St LB EMWR (P > 0.05); By )il AL
BF JREFEFEFBAEE B/ NekpE I K iawe, W& 5. Iy
B TOO W REENERS T AR, M. MR, R A
I pRER TG W 2R 4K

K5 ARCAL ML FBE YT J5 ML JRFEE. HEL LI
#Co MCAZM
Table 5 Change of serum creatinine, urea nitrogen, tough
concentration (Co) and peak concentration (C,) in

the low C, group (xts, n=21)
Prior to After decrease 12 months
Item decrease L after P
L medicine
medicine follow-up
Co (pg/L) 127.20+9.68 139.76+8.59 142.46+7.32 < 0.001
C, (ug/L) 414.90+19.63 525.85+9.57 527.91+10.42 < 0.001

Creatinine (umol/L) 125.29+27.18 123.24+24.69 124.14+20.88 0.964

Urea nitrogen 11.124#1.55 11.03+1.45 11.33+1.41  0.789
(mmol/L)
GFR (mL/min) 60.99£5.63 59.72+4.44 58.67+6.80 0.421

GFR: glomerular filtration rate

4 BIERHAIETT: 1 B B AL Rl 3 35 mg 4
JEJe, MILEFTHZE 220 umoliL, fR %2 18.15 mmoliL,
LRI S RARZ IR FaEh =1 = NG 1S B
W A N2 KS o 3 ) Lot S R A LA R R
25~50 mgJ, HHELOE. ghzE. =07, MUUEFRIIR 2
TR, KA RS, IR R,
I 4 BB TR 2 CofE 356.75~395.23 pglL.

3 e

WA NIRRT, A B A A7 %
SRR, A i 2R, 84 R S
HIERT, B KB M > 258k, $em TR msz K
WIS RAE VG R, — A R M A I .
31 mIUeERIa R AR E R TELEIA R IR
Wi, AR s, A R IR E YRR A e,
MNATIRRG, FEKSERNC R &, Rifi, Co5
R 2R R AL (AUC) RS ME 2, NRg oAt
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SR, T I Co U HE A LA B 7 25 1 5 1) 7 2 Ll e
1, RPIROIIL A (8] 2 (O ZESRAI R R A, T LA 0 B A
MR IE H s U Co A T FL A PR 28 T o, AR5 A2 X
TR B AT H IR T R P2, fase e
FH D Co e R I Co 1 W AT M A i 8 — 2B .
2003 4, Cole5 P45 T — 41 I Co Wil i fe 2 1
SHC M S, 49%IW B Il 5l o, k2l 5 R4y
BABHE G, LIRS IEGE . XA E
W ECR M Z 2| K2F A, & B A FLAL R
fuzR. B KPR IO AN B N ITRE T 5T B %
3.2 FEMEMAHZH G N Cor A W CotY 7T 471
Fog bt WIS R EIR: BARITATE I H Colta
SEAE 100~150 pg/l, ALEEBMIA AR E-E, H
M Co A 500~600 pg/LIt HbR(E NI, iR Co 4 ik /b
A A 575.0 mg; fKCALIE i FLAL Al %
755.0 mg. HCo4l 88%(15/17)11 Hr yak b 1AL AL 40
Fa, MVIEFAR S, 05 B 5 PR 2 G ) s
LG o PRI ILE S5 AN RSN A BTl o

FEH NN BRBE6 MHE, BEHEANTENG
W, B S NIRRT, VAT SR k> G 2 0 5
P2 e LS s KRR s ML, 4 e AR B I s 220,
I AR I A I A L K Cys R 324
PEAMI R o XM IR S A, ] g R B
i R R R . EARAALRFOR AR . R
G EFNRIFIS T S B2 00 M55+ T Sh RESSE 22 PR 22 5 m,
P CoH B 2 B S Iy T O IR I PR R 2 S
WEMER, HOAE RO EIReb A s, A
Uk, WEIAR S R LA IR I 2 Cy, W LU A 2R A
ML E, AR TRAE S SR KR EE, AR
TGO WA RRE, DA DIRE T AT R A

FIRE, A28 R KN AL T X S B kA 2
WENZH, s db o R EEM T, TRl
RABVER M B0, e SRR R P20, Wi
FALIFHIZRCyy 0 LR BN GBI L (15237, Ik
Col IR A &, ST il B K IR AA i (R Rf
HAEERE L. 45, FHEMICAREREN, %
S AL R ThRE, 8 G B YA DR SO S e

ISSN 1673-8225 CN 21-1539/R  CODEN: ZLKHAH

TR FH 3 B A R R 2 o

Pk, EARCMIN 78, X1 A8 W32 453k 1y
FH R IR SARAEAE, (B CUMR M, e ik 3]
P IR Z T 2575 R AL, I T e
BAH G e AN R i, ROE R,
33 TEBTHTHCEAM [FHASGRICE: BRE
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AL TR X HWMEE A T EE S 25, Al
B> 5238 NG & B C, H b#{H(350~400 ugiL),
oS S BRI . X RS 2 £ 2 2k
PRI RIS, (A E . SRR >,
e R B 52 3 Co RS H b

it ARG LA H: IEICHCh HEMIC,, i
e S A 2 H ML A E R AT. %4y, nILh
2D S G BRI 254 Ak, SR B A R
TG TR AR A B K A TG R o (EL 2 AR 195 9] 5
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	Abstract 
	BACKGROUND: Documents recorded that the correlation between micro emulsion Ciclosporin peak concentration (C2) and area under curve was best with maximum individual difference. According to C2, dose of Ciclosporin can be adjusted individually to decrease acute rejection and Ciclosporin toxicity, which has widely used in perioperative stage of renal transplanted recipients. However, some transplantation center still used tough concentration (C0) to adjust the dose of Ciclosporin in stable stage of renal transplanted recipients.  
	OBJECTIVE: To analyze the efficacy and safety of changing from monitoring C0 to C2 in stable stage recipients following renal transplantation. 
	METHODS: Totally 65 patients with renal transplantation were enrolled in this study, including 31 males and 34 females, aged 20-57 (39.4±15.3) years. Within 3 months prior to this study, all patients did not suffered from rejection, and their serum creatinine and urea nitrogen were stable (creatinine ≤180 μmol/L). They were in stable stage after renal transplantation. Their period of transplantation and function of allograft were recorded. Their C0 and C2 of Ciclosporin were assayed. According to the target C2 value 500-600 μg/L, the patients were prospectively and randomly divided into 3 groups. In the high C2 group (n=17), the dose of Ciclosporin was decreased. In the target C2 group (n=23), the dose of Ciclosporin was remained. In the low C2 group (n=25), the dose of Ciclosporin was increased. All of the patients were followed-up for 12 months. The grafts function and the complications of heart, lung and brain were compared. 
	RESULTS AND CONCLUSION: According to the target concentration of Ciclosporin C2, the dose of Ciclosporin in the high C2 group was decreased by 575.0 mg. The Creatinine and urea nitrogen of 88% patients were stable, while blood pressure, blood fat and blood uric acid decreased in parts of patients. In the target C2 group, the levels of creatinine, urea nitrogen, C0 and C2 of patients were stable, no complications of heart, lung and brain occurred. According to the target concentration of Ciclosporin C2, the dose of Ciclosporin in low C2 group was increased by 755.0 mg. The creatinine and urea nitrogen of 84% patients were stable. All of the patients were no complications of heart, lung and brain. It is safe and effective to adjust Ciclospori dose under C2 monitoring according to the target peak concentration (500-600 μg/L) in most stable stage recipients following renal transplantation. 
	 
	Zhang Y, Zhang XD, Wang Y, Hu XP, Li XB, Wang W, Yin H, Liu H. Monitoring of Ciclosporin peak concentration in recipients during the stable stage following renal transplantation. Zhongguo Zuzhi Gongcheng Yanjiu yu Linchuang Kangfu. 2010;14(5): 794-798.      [http://www.crter.cn  http://en.zglckf.com] 
	摘要 
	背景：文献报道微乳化环孢素峰浓度(C2)与药物曲线下面积的相关性最好，个体差异最大，根据C2调整环孢素用量，可最大程度地达到用药个体化，明显降低急性排斥和药物中毒发生率，已经被广泛用于肾移植受者的围手术期治疗。但是对于稳定期肾移植受者环孢素用量的监测，仍有部分中心延用环孢素谷浓度(C0)。 
	目的：探讨稳定期肾移植受者由监测微乳化环孢素C0改为监测C2的可行性及其安全性。 
	方法：肾移植受者65例，男31例，女34例，年龄21~57(39.4±15.3)岁。纳入试验前3个月内，无临床排异反应，血肌酐、尿素氮稳定，血肌酐≤180 μmol/L，临床判断为肾移植后稳定期。记录本组患者移植时间、移植肾功能等病例资料，测定微乳化环孢素C2和C0。按照C2目标值为500~600 μg/L的水平，前瞻性地将受者随机分为3组，高C2组(n=17)：减少微乳化环孢素用量，使C2降至500~600 μg/L的目标值；目标C2组(n=23)：微乳化环孢素用量不变；低C2组(n=25)：增加微乳化环孢素用量，使C2升至500~600 μg/L的目标值。随访3组患者12个月，比较移植肾功能和重要脏器并发症。 
	结果与结论：高C2组按C2目标值减少微乳化环孢素575.0 mg，88%的患者血肌酐、尿素氮稳定，部分患者血压、血脂、血尿酸下降。目标C2组随访12个月，无心、肺、脑等脏器并发症，血肌酐、尿素氮、微乳化环孢素C0和C2稳定。低C2组按C2目标值增加微乳化环孢素755.0 mg，84%的患者血肌酐、尿素氮稳定。无心、肺、脑等重要脏器并发症。提示按照C2为500~600 μg/L的目标值，稳定期肾移植受者由监测微乳化环孢素C0改为监测C2调整微乳化环孢素的用量是可行和安全的。 
	关键词：微乳化环孢素；峰浓度；谷浓度；安全性；肾移植 
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