2nd February 2007

Drug Name FK506E
Protocol Number FG-506E-11-03
Report Number FG-506E-11-03-R-PK

In this study it was prohibited to adjust only MR4 / MR4-Placebo without adjusting Prograf / PrografPlacebo or vice-versa (or stopping only one of them temporarily) due to the double blind, double dummy
design.
Lot Numbers:
Refer to the clinical report FG-506E-11-03-R-CR1 for all matters relating to Lot numbers.
Duration of Study and Treatment:
17 months enrolment period. 14 day treatment period.
Criteria for Evaluation:
The primary endpoint was the systemic exposure AUC0-24 of tacrolimus on Day 1, Day 3, Day 7 and Day
14. Secondary endpoints were: Determination of Cmax, Tmax, C12 or C24 (Cmin).
Statistical Methods:
For continuous variables, descriptive statistics (N, mean, standard deviation, geometric mean, median,
minimum and maximum) are calculated. For categorical variables, frequency distribution and percentage
are summarised. All tests were performed exploratively.
The primary endpoint AUC0-24 was analysed for a parallel comparison design in analogy to
bioequivalence procedures, i.e. based on an assumed lognormal distribution, a two-sided 90% confidence
interval (i.e. α=0.10 two-sided) for the ratio of means and an acceptance interval of 0.8 - 1.25. A patient
number of 24 was considered sufficient.
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Criteria for Evaluation: The primary efficacy variable was event rate of patients with biopsyproven acute rejection within the first 24 weeks following transplantation (based on local biopsy
assessment). Secondary endpoints were: event rate of patients with biopsy-proven acute rejection
within the first 12 months following transplantation; incidence of and time to acute rejection and
biopsy-proven acute rejection as well as corticosteroid resistant acute rejection and biopsy-proven
corticosteroid resistant acute rejection within the first 24 weeks and 12 months following
transplantation; overall frequency of acute rejection and biopsy-proven acute rejection as well as
corticosteroid resistant acute rejection and biopsy-proven corticosteroid resistant acute rejection
within the first 24 weeks and 12 months following transplantation; severity of biopsy-proven acute
rejection; and patient and graft survival within the first 24 weeks and 12 months following
transplantation. Safety was assessed by adverse event monitoring, laboratory assessments and vital
signs evaluations.
Statistical Methods: The primary endpoint, incidence of acute rejection proven by local biopsy
within 24 weeks following transplantation was analyzed using Kaplan-Meier methods. The
comparison of both treatment groups was done by testing for non-inferiority. Non-inferiority was
shown if the two-sided 95% confidence interval for the difference was entirely below 15%.
Efficacy analysis was based on two analysis sets. The primary analysis of efficacy data was based
on the Per Protocol Set.
RESULTS:
Analysis Sets and Subject Disposition:
Of the 475 patients randomized to treatment, 471 (99.2%) were in the Full Analysis Set, 237
(99.2%) patients in the MR4 and 234 (99.2%) patients in the FK506 group. The Per Protocol Set
included 360 (75.8%) patients, 182 (76.2%) patients in the MR4 and 178 (75.4%) patients in the
FK506 group. In total, 165 (35.0%) patients prematurely discontinued the study medication. In
the MR4 group, 87 (36.7%) patients were withdrawn, 59 (24.9%) patients due to adverse events.
In the FK506 group 78 (33.3%) patients prematurely discontinued treatment, 58 (24.8%) patients
due to adverse events.
Demographics:
The treatment groups were well balanced with regard to basic demographics and primary
diagnoses.
Study Drug Exposure:
The initial dose of MR4 was double that of FK506 as defined in the protocol. The higher initial
dose in the MR4 arm was maintained throughout the study, even though subsequent doses were
adjusted based on the clinical situation in each patient and on pre-defined target whole blood
tacrolimus trough level ranges. This difference between MR4 doses and FK506 doses became
smaller over time. In the early period following initiation at two different doses, whole blood
tacrolimus trough levels were generally higher in the MR4 arm; however, throughout the study,
whole blood tacrolimus trough levels were generally comparable for the MR4 and FK506
treatment groups.
Corticosteroid and MMF administration as maintenance therapy was comparable throughout the
study for both MR4 and FK506 groups, with steroid withdrawal being performed in a similar
manner for both formulations.
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Efficacy Results:
Primary Endpoint: Event Rate of Patients with Local Biopsy-confirmed Acute Rejection within the
First 24 Weeks
Per Protocol Set
FK506
MR4
(N=178)
(N=182)
Event rate for biopsy-confirmed acute rejection
33.7%
36.3%
(primary endpoint)
Treatment difference†
2.6%
95% confidence intervals
-7.3%, 12.4%
p-value‡
0.512
Full Analysis Set
FK506
MR4
(N=234)
(N=237)
Event rate for biopsy-confirmed acute rejection
29.3%
32.6%
(primary endpoint)
Treatment difference†
3.3%
95% confidence intervals
-5.7%, 12.3%
p-value§
0.354
† Rate of MR4 arm minus the rate of the FK506 arm
‡ Wilcoxon Gehan test for a difference between treatments over 24 weeks
Source: Tables 13.5.1.2.2.2 and 13.5.2.2.2.2

In the Per Protocol Set, the local biopsy-confirmed acute rejection event rates (Kaplan-Meier
analysis) were 36.3% (MR4) and 33.7% (FK506). The difference in the event rates (MR4 minus
FK506) was 2.6% with 95% confidence intervals for the difference of [-7.3%, 12.4%]. The
confidence interval for the difference between the treatment arms was within the pre-defined noninferiority margin of 15%, demonstrating non-inferiority of MR4 versus FK506. The results for
the Full Analysis Set were similar to the results of the Per Protocol Set, supporting the finding of
non-inferiority of MR4 versus FK506.
The 12-month incidence and event-rates of biopsy confirmed acute rejection episodes were similar
to the 6-month results and were comparable for both treatment groups. This was the case for both
analysis sets. The difference in the event rates (MR4 minus FK506) confirmed the findings of the
24-week analysis, with the 95% confidence intervals for both analysis sets being within the
pre-defined non-inferiority margin of 15%, demonstrating non-inferiority of MR4 versus FK506.
The incidence of local biopsy confirmed acute rejections in the MR4 and FK506 groups was
comparable (37.9% and 35.4%) for the Per Protocol Set as well as for the Full Analysis Set (29.5%
and 26.9%).
The 12-month patient survival rates in the Full Analysis Set were comparable in the MR4 and
FK506 groups (89.2% and 90.8%) as well as the graft survival rates (85.3% and 85.6%).
The 12-month difference [95% CI] between MR4 and FK506 in the efficacy failure rate was 0.8%
[-9.2% to 10.8%] in the Per Protocol Set. In the Full Analysis Set, the difference [95% CI]
between MR4 and FK506 in efficacy failure rate was 1.0% [-10.0% to 8.0%].
Safety Results:
The most frequently reported adverse events were consistent with the established safety profile for
systemic tacrolimus. Metabolism and nutrition disorders, infections and infestations and
gastrointestinal disorders were the most frequently affected system organ classes, with
hypertension, anaemia, renal insufficiency, diarrhoea and hyperglycaemia being the most
frequently reported MedDRA preferred terms. There were a number of adverse events with a
difference in incidence between MR4 and FK506 associated with a p-value < 0.05 (Fisher’s exact
test). Therapeutic drug monitoring analyses and scar pain were reported more frequently following
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administration of MR4; staphylococcal infections, intra-abdominal haemorrhage, hepatocellular
damage and hepatitis NEC (MedDRA high level term), hepatitis, biloma were more frequently
reported following administration of FK506. The incidence of all these events was relatively low,
with 12 patients (5.1%) or less being affected with the exception of hepatocellular damage and
hepatitis NEC (MedDRA high level term) which was reported by 37 (15.8%) patients in the FK506
arm and 20 (8.4%) patients in the MR4 arm.
The most frequently reported adverse events assessed by the investigator to be causally-related to
study medication were also consistent with the established safety profile for systemic tacrolimus.
Metabolism and nutrition disorders and renal and urinary disorders were the most frequently
affected system organ classes. The incidence of adverse events was generally comparable between
the MR4 and FK506 arms, with the exception of the MedDRA preferred term of hyperglycaemia
and the MedDRA higher level term of confusion and disorientation which were significantly higher
in the FK506 arm compared to the MR4 arm (p=0.031 and p=0.044; Fisher’s exact test).
The incidence of the most frequently reported serious adverse events regardless of relationship to
study medication was generally comparable between MR4 and FK506 and was consistent with the
established safety profile for systemic tacrolimus. There was a higher incidence of gastrointestinal
disorders NEC in the FK506 group (2.1%) compared to the MR4 group (0%) (p = 0.030; Fisher’s
exact test) and a higher incidence of renal failure and impairment in the MR4 group (12.2%)
compared to the FK506 group (6.0%) (p = 0.024; Fisher’s exact test).
49 patients died during the first 12 months post-transplant, 21 patients during the study and
28 patients following discontinuation from the study. The number of deaths during the study was
comparable for both MR4 and FK506 treatment groups, and there were no clinically relevant
differences in the cause of death between the treatment groups. The most common cause of death
during the study was multi-organ failure, and the most common cause of death following
withdrawal from the study was sepsis.
A total of seven deaths were considered to have a possible or probable relationship to study drug;
four deaths in the MR4 arm and three deaths in the FK506 arm.
There were no differences in the incidence of the most frequently reported adverse events leading
to discontinuation from the study between MR4 and FK506 associated with a p-value < 0.05
(Fisher’s exact test). The incidence of adverse events leading to discontinuation was consistent
with the known safety profile of systemic tacrolimus.
There were no clinically relevant differences in any hematology or biochemistry parameters
between MR4 and FK506 during the study. Incidence of hypertension, hyperlipidaemia and
diabetes was similar in both arms. There were no clinically relevant differences between the MR4
and FK506 treatment groups in vital signs (body weight, diastolic and systolic blood pressure and
pulse) and in ECG results. Other safety observations, including physical examination and
hospitalization details, were comparable for both MR4 and FK506.
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CONCLUSIONS: MR4 was non-inferior to FK506 for the event rate of biopsy-confirmed acute
rejection at 24 weeks (primary endpoint) and 12 months post-transplant, based on the pre-defined
non-inferiority margin of 15%. This was confirmed following central biopsy review.
The incidence of acute rejections, corticosteroid-resistant acute rejections and the histological
grade of acute rejections were comparable for MR4 and FK506. Patient and graft survival were
comparable for MR4 and FK506, and were consistent with previous experience. Efficacy failure
rates were also comparable for MR4 and FK506.
MR4 had a similar safety profile to that established for FK506. In particular, the incidence of
renal-related adverse events, diabetes mellitus and other glucose metabolism disorders,
neurological adverse events, hypertension, vascular disorders and malignancies was comparable
for MR4 and FK506.
There were no differences between treatment groups associated with a p-value of < 0.05 in the
overall incidence of death, causally-related serious adverse events, or adverse events that led to
discontinuation.
Differences between treatment groups associated with a p-value < 0.05 were observed for several
events, some more frequently observed with FK506 (staphylococcal infections, intra-abdominal
haemorrhage, hepatocellular damage and hepatitis NEC and biloma) and some more frequently
observed with MR4 (therapeutic drug monitoring analyses and scar pain).
Clinical laboratory data supported the conclusion of similar safety profiles between MR4 and
FK506, with renal function, blood glucose levels, hepatic function and serum lipids being
comparable between the two formulations.
This double blind study demonstrated that MR4 is safe and efficacious when used as primary
immunosuppressant in de novo liver transplantation.
Date of Report: 21 May 2008
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