
 

0.25mg 0.5mg 0.75mg everolimus

Butylated hydroxytoluene (E321) magnesium stearate lactose monohydrate
hypromellose crospovidone lactose anhydrous

ciclosporin

Certican 30
tacrolimus

Certican
everolimus

0.75

30 Certican
1.0 ( 2.0 ) tacrolimus (

tacrolimus )
everolimus tacrolimus

Certican (C0) 3-8 ng/ml

Certican
(

)  everolimus

 0.25 024770

  0.5 024772

0.75 024771

Certican Tablets 0.25 mg
  0.5 mg
0.75 mg

( 18 )
Certican

 ( )
(  65 )

65 everolimus 65
70 (

 )

(  )

everolimus (C0)
(Child-Pugh A)

(Child-Pugh B)
(Child-Pugh

C)
( )

Certican
Certican ( ) Certican

(  )
ciclosporin tarcrolimus (

)
Certican

4- 5 (
 )

Certican
Certican

Certican
everolimus everolimus 3

8 ng/ml - - everolimus
(C0)  3.0 ng/ml

(C0) 3.0 ng/ml
8 ng/ml 12 ng/ml

everolimus
CYP3A4

/ ciclosporin everolimus
( ) everolimus

Certican 4 - 5
(C0) Ciclosporin everolimus

ciclosporin everolimus (
ciclosporin (C0) 50 ng/ml )

Ciclosporin
Certican ciclosporin Certican

ciclosporin A2309

ciclosporin
ciclosporin

Ciclosporin
C0 (ng/mL) 1 2-3 4-5 6-12

Certican 100-200 75-150 50-100 25-50

( )
ciclosporin everolimus

(C0) 3 ng/ml
Certican ciclosporin (C0) 50 

ng/ml C2 350 ng/ml
ciclosporin Certican

Ciclosporin

ciclosporin
 < 60ml/min ciclosporin

2411 2310
ciclosporin Certican (C0)

ciclosporin

Ciclosporin
C0 (ng/mL) 1 2 3-4 5-6 7-12

Certican 200-350 150-250 100-200 75-150 50-100

( )
ciclosporin everolimus

(C0) 3 ng/mL
12 Certican ciclosporin 50-100 ng/mL

(C0) ciclosporin
Certican

tacrolimus
Certican tacrolimus

( Certican
Calcineurin -

Tacrolimus )
Certican tacrolimus

Certican ( ) (C-0h)
3 5 ng/mL

tacrolimus 2 4

( everolimus ) 8.6  9.5 ng/mL
5 6 tacrolimus 7  8.1 ng/mL

5.2  5.6 ng/mL
4.3  4.9 ng/mL (

Tacrolimus
)
tacrolimus tacrolimus

tacrolimus tacrolimus (
Tacrolimus )

 Certican tacrolimus 3 5 ng/mL 
12 tacrolimus everolimus

3 ng/ml cyclosporin everolimus
Tacrolimus everolimus

tacrolimus everolimus

 

 

2239211 TW



Everolimus
T

T (clonal expansion)
-2 -15 Everolimus

T
everolimus G1

everolimus FKBP-12
everolimus p70 S6

p70 S6 FRAP ( m-TOR)
everolimus- FKBP-12 FRAP FRAP

FRAP
FRAP everolimus

everolimus ciclosporin
everolimus ciclosporin

Everolimus T

haematopoietic haematopoietic

everolimus
 (PK)

1-2 everolimus
0.25 15 everolimus
(AUC) 0.90 

(90% (CI) 0.76-1.07)
: everolimus Cmax

60% 16% Certican

 
everolimus 5-5000 ng/ml 17% 73%

74% (terminal phase)  (Vz/F)
342 107

/
Everolimus CYP3A4 P- glycoprotein

everolimus
monohydroxylated hydrolytic ring-open

everolimus phosphatidylcholine
everolimus 100

everolimus
52 59 78  (

)
( 18 )

Everolimus (CL/F) (1 16 ) (0.49
1.92 ) (11 77 )

(CL/F) 10.2 3.0 / / 30 11
19 1 16 0.8 /

( 15 ) Certican ciclosporin
everolimus  (AUC) 87 27 ng h/

0.75 4.4 1.7 ng/

(65 )
( 16 70 )

0.33%

(CL/F)
20% (   )

everolimus ciclosporin
(80%) (5%)

everolimus ciclosporin
4

2-3 Tmax 1 2 0.75 1.5
Cmax 11.1 4.6 20.3 8.0 ng/ml

 (AUC) 75 31 131 59 ng.h/ml 0.75
1.5 (Cmin) 4.1 2.1

7.1 4.6 ng/ml everolimus
(Cmin)  (AUC)

0.86-0.94 (CL/F) 8.8
/ ( 27%) (Vc/F) 110 (

36%) 31%
28 7

everolimus (AUC) 7
(Child-Pugh A ) AUC 1.6 8

(Child-Pugh B ) AUC 2.1
3.3 6 (Child-Pugh C ) AUC

3.6 (Child-Pugh A )
(Child-Pugh B C )

 ( )

( 11-107 / )
everolimus

-
6 everolimus

(
) everolimus

everolimus

(C0) (ng/ml)  3.4 3.5 – 4.5 4.6 – 5.7 5.8 – 7.7 7.8 – 15.0

68% 81% 86% 81% 91%

  (<100 x109/L) 10% 9% 7% 14% 17%

(C0) (ng/ml)  3.5 3.6 – 5.3 5.4 – 7.3 7.4 – 10.2 10.3 – 21.8

65% 69% 80% 85% 85%

 (< 75 x109/L) 5% 5% 6% 8% 9%

30
Certican 5 everolimus 3-4

Certican 1, 2, 4
3 ng/mL 49% 37% 18%

70% 80% 2 12 everolimus
3-8 ng/mL

Tacrolimus
30 tacrolimus

8 ng/mL
Certican tacrolimus 8 ng/mL
30 Certican tacrolimus 3-5 ng/
mL tacrolimus

 12 Tacrolimus - ng/
mL 10 90 percentile

N
(ng/mL)

10 90

4 234 3-5 9.5 5.8 14.6

Certican 5 219 3-5 8.1 4.5 13.8

1.0mg 6 233 3-5 7.0 4.1 12.0

( 1 ) 2 219 3-5 5.6 3.4 10.3

3 218 3-5 5.2 3.1 9.7

4 196 3-5 4.9 2.9 7.7

5 195 3-5 4.8 2.7 7.3

6 200 3-5 4.6 3.0 7.5

9 186 3-5 4.4 2.9 8.0

12 175 3-5 4.3 2.6 7.3

(B201 B251) Certican
1.5 / 3 / ciclosporin

Mycofenolate mofetil (MMF) 1
(

)
Certican MMF

B201
Certican 1.5 / Certican 3 / MMF 21.6%
18.2% 23.5% B251 Certican 1.5 /
Certican 3 / MMF 17.1% 20.1% 23.5%

Certican ciclosporin MMF

Certican Ciclosporin –
ciclosporin everolimus

3 ng/mL
(A2306 A2307 237 256 )

Certican 1.5 3 (
(C0)  3 ng/mL )

ciclosporin
Certican

A2309
833

Certican ( ciclosporin) sodium 
mycophenolate (MPA)+ciclosporin 12

4 basiliximab

Certican 1.5 3
5

( 3-8 ng/mL 6-12 ng/mL) Sodium 
mycophenolate 1.44 Ciclosporin

Everolimus
ciclosporin (C0 C2)

Certican

Certican ( )

A2309 Ciclosporin

Ciclosporin C0

(ng/mL)
1 2-3 4-5 6-12

Certican
MPA

100-200
200-300

75-150
100-250

50-100
100-250

25-50
100-250

A2309 Ciclosporin everolimus

(ng/mL) Certican
( ciclosporin)

MPA
( ciclosporin)

Certican 1.5 Certican 3.0 Myfortic 1.44
Ciclosporin Co C2 Co C2 Co C2

7 195  106 847  412 192  104 718  319 239  130 934  438

1 173  84 770  364 177  99 762  378  250  119 992  482

3 122  53 580  322 123  75 548  272 182  65 821  273

6 88  55 408  226 80  40 426  225 163  103 751  269

9 55  24 319  172 51  30 296  183 149  69 648  265

12 55  38 291  155 49  27 281  198 137  55 587  241 

Everolimus ( Co 3-8) ( Co 6-12)

7 4.5  2.3 8.3  4.8 -

1 5.3  2.2 8.6  3.9 -

3 6.0  2.7 8.8  3.6 -

6 5.3  1.9 8.0  3.1 -

9 5.3  1.9 7.7  2.6 -

12 5.3  2.3 7.9  3.5 -

(SD) Co = C2 = 2
App 1:  4-3-1.5;  14.3-1.7c;   14.3-1.7c

(
)

 A2309 6 12 (ITT
)

Certican 1.5
N=277
% (n)

Certican 3.0
N=279
% (n)

MPA 1.44
N=277
 % (n)

6 12 6 12 6 12
( ) 19.1 (53) 25.3 (70) 16.8 (47) 21.5 (60) 18.8 (52) 24.2 (67)

% (Certican - MPA) 0.4% 1.1% -1.9% -2.7% - -

95% CI (-6.2, 6.9) (-6.1, 8.3) (-8.3, 4.4) (-9.7, 4.3) - -

( )

BPAR 10.8 (30) 16.2 (45) 10.0 (28) 13.3 (37) 13.7 (38) 17.0 (47)

4.0 (11) 4.3 (12) 3.9 (11) 4.7 (13) 2.9 (8) 3.2 (9)

2.2 (6) 2.5 (7) 1.8 (5) 3.2 (9) 1.1 (3) 2.2 (6)

3.6 (10) 4.3 (12) 2.5 (7) 2.5 (7) 1.8 (5) 3.2 (9)

( )

/ 5.8 (16) 6.5 (18) 5.7 (16) 7.5 (21) 4.0 (11) 5.4 (15)

/ / 9.4 (26) 10.8 (30) 8.2 (23) 10.0 (28) 5.8 (16) 8.7 (24)

CI = 10%
(BPAR)

MDRD
(GFR)

/

Certican
MPA

everolimus Cmin 8 ng/mL
Certican ( ) Certican

CMV ( 0.7%
5.95%) BK ( 1.5% 4.8%)

 A2309 12 ( MDRD
GFR) (ITT )

Certican
1.5
N=277

Certican
3.0
N=279

MPA
1.44
N=277

12 GFR (mL/min/1.73 m2) 54.6 51.3 52.2

(everolimus - MPA) 2.37 -0.89 -

95% CI (-1.7, 6.4) (-5.0, 3.2) -

12 GFR  = 0 = LOCF1 
( 1 ( 12 ))
MDRD (modi cation of diet in renal disease)

A2309 /  

( / )

% (n)
(<3.39)

% (n)
(3.39-<33.9)

% (n)
(33.9-<339)

% (n)
(>339)

12
(TED)

Certican 1.5 0.4 (1) 64.2 (174) 32.5 (88) 3.0 (8)

Certican 3 0.7 (2) 59.2 (164) 33.9 (94) 5.8 (16)

MPA 1.44 1.8 (5) 73.1 (198) 20.7 (56) 4.1 (11)

1 / = 8.84 /
TED ( 12 )

(B253) Certican  1.5 3

ciclosporin azathioprine 
(AZA) 1-3

ISHLT 3A
6 12 24 6

 ISHLT 3A Certican 
1.5 27.8% 3 19% AZA 41.6% (1.5

 p = 0.003 3  p < 0.001)

Certican AZA
(  0.5 )

Certican ciclosporin
AZA Certican ciclosporin

ciclosporin
( everolimus

) A2411 A2310

A2411 12
Certican ciclosporin

mycophenolic mofetil (MMF) ciclosporin
176 Certican (N=92)

1.5 mg/day everolimus 3-8 ng/mL
MMF  (N=84) 1,500 mg ciclosporin

(ng/ml)

ciclosporin 1 2 3-4 5-6 7-12

Certican 200-350 150-250 100-200 75-150 50-100

MMF 200-350 200-350 200-300 150-250 100-250

ciclosporin  6
(Cockcroft-Gault ) Certican 65.4 mL/mn MMF

72.2 mL/mn 12 Certican 68.7 mL/mn MMF 71.8 mL/mn
12 (

(ISHLT 3A) ) (Certican
22.8% MMF 29.8%)

ciclosporine

A2411 Ciclosporin * (   SD) 

Certican 
(N=91)

MMF 
(N=83)

C0 C0

4 154  71
n=79

155  96
n=74

1 245  99
n=76

308  96
n=71

3 199  96
n=70

256  73
n=70

6 157  61
n=73

219  83
n=67

9 133  67
n=72

187  58
n=64

12 110  50
n=68

180  55
n=64

* (C0)

A2411:  ( )

(Cockroft-Gault)*
mL/mn

 (  SD)
 

(  SD) (95% CI)

1 Certican  (n=87)
MMF  (n=78)

73.8 (  27.8)
77.4 (  32.6)

68.5 (  31.5)
79.4 (  36.0)

-7.3
(-18.1, 3.4)

6 Certican  (n=83)
MMF  (n=72)

74.4 (  28.2)
76.0 (  31.8)

65.4 (  24.7)
72.4 (  26.4)

-5.0
(13.6, 2.9)

12 Certican  (n=71)
MMF  (n=71)

74.8 (  28.3)
76.2 (  32.1)

68.7 (  27.7)
71.9 (  30.0)

-1.8
(-11.2, 7.5)

* 

A2411  ( ITT )

Certican
n=92

MMF
n=84 (95% CI)

 
ISHLT 3A

18 (19.6%) 23 (27.4%) -7.8 (-20.3, 4.7)

* 26 (28.3%) 31 (36.9%) -8.6 (-22.5, 5.2)

 
ISHLT 3A

21 (22.8%) 25 (29.8%) -6.9 (-19.9, 6.1)

* 30 (32.6%) 35 (41.7%) -9.1 (-23.3, 5.2)

/ 10 (10.9%) 10 (11.9%) -

*   3A , 

A2310 III
Certican / ciclosporin mycophenolate mofetil 
(MMF)/ciclosporin 24

basiliximab
thymoglobulin

Certican 1.5 / 3 /
6 everolimus 3-8 ng/ml
6-12 ng/ml everolimus

everolimus Neoral
4-5
MMF 3 / ciclosporin

A2411 Everolimus ciclosporin

Certican
90

 A2310 Ciclosporin (CsA) everolimus

Certican 1.5 / CsA
N=279

MMF 3 / CsA
N=268

everolimus
(C0 ng/mL)

ciclosporin
(C0 ng/mL)

ciclosporin
(C0 ng/mL)

4 5.7 (4.6) 153 (103) 151 (101)

1 5.2 (2.4) 247 (91) 269 (99)

3 5.7 (2.3) 209 (86) 245 (90)

6 5.5 (2.2) 151 (76) 202 (72)

9 5.4 (2.0) 117 (77) 176 (64)

12 5.6 (2.5) 102 (48) 167 (66)

SD C0=

(BPAR)(ISHLT 3A)
(hemodynamic compromise HDC) (AR)

/ 12

 A2310 (ITT  – 12
)

Certican 1.5
N=279

MMF
N=271

n  (%) n  (%)

99 (35.1) 91 (33.6)

- HDC AR 11 (3.9) 7 (2.6)

- ISHLT 3A BPAR 63 (22.3) 67 (24.7)

- 22 (7.8) 13 (4.8)

- / 4 (1.4) 5 (1.8)

- * 9 (3.2) 10 (3.7)

/
**

33 (11.7) 24 (8.9)

- ** 11 (3.9) 11 (4.1)

13 (4.6) 9 (3.3)

 (BPAR) (ISHLT 3A)
(HDC) (AR) /

* ( )

MMF Certican
thymoglobulin Certican 3

thymoglobulin Certican
3 MMF

Thymoglobulin

A2310 MDRD
(GFR) 12 everolimus 1.5

5.5 mL/min/1.73m2 (97.5% CI -10.9 -0.2)

Baseline everolimus 1.5 GFR 66.5 ml/min/1.73m2 MMF
67.1 ml/min/1.73m2 1 everolimus 1.5 GFR

67.0 ml/min/1.73m2 MMF 78.7 ml/min/1.73m2 everolimus
1 12 GFR -6.4 -13.7 

ml/min/1.73m2 12 study end point everolimus 1.5
GFR 59.2 ml/min/1.73m2 MMF 64.3 ml/min/1.73m2

Certican
MMF (8.6%)

Certican 22%
(0.8%) 2

A2310 everolimus 1.5
Certican

CMV MMF ( 7.2%
19.4%)

24 (core study)
1:1:1 30 Certican

12 36 30
tacrolimus

mycophenolate mofetil 30 70%
80% mycophenolate mofetil

1.5 g tacrolimus 8 
ng/ml

mycophenolate mofetil Certican
1 mg 2 mg LC/MS/MS

3-8 ng/mL tacrolimus
3-5 ng/mL tacrolimus tacrolimus

4 everolimus 6-10 ng/mL
tacrolimus Tacrolimus

tacrolimus 8-12 ng/
mL 4 6-10 ng/mL

18-70 54
70% 89%

C 31-32% C
eGFR 79-83 mL/min/1.73m2

1147 30 719
/ Certican

tacrolimus N=245 Certican tacrolimus tacrolimus
N=231 tacrolimus tacrolimus N=243

89
18-70 eGFR 30 mL/mim/1.73m2

tacrolimus 8 ng/mL

Milan criteria
humun immunode ciency virus

MELD cold ischemia time, CIT ABO

Tacrolimus tacrolimus
Certican

tacrolimus
12 Certican tacrolimus

tacrolimus
Certican

12 (ITT )
Certican (everolimus)

tacrolimus
Tacrolimus

( )

N=245 N=243

n  (%) n  (%)

1

2 22 (9.0) 33 (13.6)

* 7 (2.9) 17 (7.0)

13 (5.3) 7 (2.9)

6 (2.4) 3 (1.2)

4 (1.6) 9 (3.7)
3 18 (7.3) 18 (7.4)

14 (5.7) 8 (3.3)
3 4 (1.6) 10 (4.1)

* (tBPAR)
(rejection activity index, RAI) 3

1 Certican - 97.5% -4.6% (-11.4%, 2.2%)
(97.5% ) -0.1% (-5.4%, 5.3%)

2 12 tBPAR
tBPAR 12

3 12

ITT GFR 12
eGFR MDRD Certican 80.9 mL/

min/1.73m2 tacrolimus 70.3 mL/min/1.73m2

 12 (mL/min/1.73m2)
MDRD

12 GFR (MDRD) Certican (everolimus)
tacrolimus

Tacrolimus ( )

N=215 N=209

( ) 80.9 (27.3) 70.3 (23.1)

*( ) 78.3 (28.4-153.1) 66.4 (27.9-155.8)

 eGFR (MDRD 4) 95% [mL/
min/1.73m2] (ITT -12 )*

*Certican 30
36

Certican tacrolimus (n=106) tacrolimus (n=125)
231 84% 86%

91% 94% 16% 14%
( 24 ) 36

(tBPAR ) Certican
tacrolimus tacrolimus 1.9% (n=2) 2.4% (n=3)

(ITT) ( ) Certican
tacrolimus (11.5%) 36 (tBPAR

) Kaplan-Meier tacrolimus (14.6%)
Certican tacrolimus tacrolimus -3.2% (97.5% 
CI -10.5% 4.2% p 0.3337)

ITT ( 30 ) 12 24 36 eGFR 
(MDRD4) [mL/min/1.73 m2] 12 Certican

tacrolimus (80.6 mL/min/1.73 m2) eGFR tacrolimus (70.3 
mL/min/1.73 m2) eGFR

 H2304 eGFR (MDRD 4) (ITT 12
24 36 )

N LS
(SE)

LSM  
(SE) 97.5% CI P (1) P (2)

EVR+ TAC

12 244 -2.23 (1.54) 8.50 (2.12) (3.74, 13.27) <0.0001 <0.0001

24 245 -7.94 (1.53) 6.66 (2.12) (1.9, 11.42) <0.0001 0.0018

36 106 -4.98 (2.06) 12.37 (2.66) (6.38, 18.37) <0.0001 <0.0001

TAC

12 243 -10.73 (1.54)

24 243 -14.60 (1.54)

36 125 -17.36 (1.88)

1. 97.5% p ANCOVA HCV
eGFR

2. 12 24 36 eGFR (MDRD4) 1) 
eGFR / 2) 6

6 3) 6
6 12 4) 12

12 24 5) 24
24 36 6) 

15 mL/min/1.73 m2

3.  P (1) NI = -6 mL/min/1.73 m2 0.0125
4.  P (2) 0.025

6 36 eGFR Certican
tacrolimus (Certican

tacrolimus tacrolimus ) ( )
Certican tacrolimus tacrolimus eGFR

85.0 78.0 mL/min/1.73 m2 36 Certican
tacrolimus tacrolimus eGFR 15.2 mL/min/1.73 

m2 eGFR 78.7 63.5 mL/min/1.73 m2

:
Everolimus

(
) (

) ( )
( )

( Goxsackie 
)

everolimus
(

)
ciclosporin everolimus everolimus

0.5 /
(5 / )

everolimus everolimus
/

0.3 0.9 / ( )

8.6 0.3

30 

Certican
Certican

Novartis Pharma Stein AG
Schaffhauserstrasse CH-4332 Stein, Switzerland

0.75

1 91

2 8
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