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This Phase lll randomized trial examined efficacy and
safety of a novel once-daily extended-release tacroli-
mus formulation (LCP-Tacro [LCPT]) versus twice-daily
tacrolimus in de novo kidney transplantation. Primary
efficacy end point was proportion of patients with
treatment failure (death, graft failure, biopsy-proven
acute rejection or lost to follow-up) within 12 months.
Starting doses were, LCPT: 0.17 mg/kg/day and tacro-
limus twice-daily: 0.1 mg/kg/day; 543 patients were
randomized, LCPT: n=268; tacrolimus twice-daily:
n=275. At 12 months treatment failure was LCPT:
18.3% and tacrolimus twice-daily: 19.6%; the upper
95% ClI of the treatment difference was +5.27%, below
the predefined +10% noninferiority criteria. There were
no significant differences in the incidence of individual
efficacy events or adverse events. Target tacrolimus
trough levels were more rapidly achieved in the LCPT
group. Following initial dose, 36.6% of patients in the
LCPT group had rapidly attained trough levels within
6-11ng/mL versus 18.5% of tacrolimus twice-daily
patients; majority of tacrolimus twice-daily patients
(74.7%) had troughs <6 ng/mL compared with 33.5% in
the LCPT group. Overall, cumulative study dose was
14% lower for LCPT. Results suggest that use of once-
daily LCPT in de novo kidney transplantation is
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efficacious and safe. Lower LCPT dose reflects the
improved absorption provided by the novel
formulation.

Abbreviations: AE, adverse event; AUC, area under the
curve; BCS, Biopharmaceutics Classification System;
BPAR, biopsy-proven acute rejection; Cl, confidence
interval; CMH, Cochran Mantel Haenszel; C,,i,, mini-
mum concentration; CNI, calcineurin inhibitor; DGF,
delayed graft function; ECG, electrocardiogram; eGFR,
estimated GFR; FDA, Food and Drug Administration;
FPG, fasting plasma glucose; HbA1c, hemoglobin A1lc;
ITT, intent-to-treat; KDIGO, Kidney Disease: Improving
Global Outcomes; LCPT, LCP-Tacro; MDRD, modifica-
tion of diet in renal disease; mITT, modified ITT; MMF,
mycophenolate mofetil;, NODM, new-onset diabetes
mellitus; PK, pharmacokinetic; PRA, panel reactive
antibody; SAE, serious adverse event; TDD, total daily
dose; US, United States; UTI, urinary tract infection
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Introduction

Tacrolimus twice-daily capsules (Prograf®; Astellas Pharma
US, Inc., Northbrook, IL) are highly effective in preventing
acute rejection after kidney transplantation (1). As such,
tacrolimus is used as part of the immunosuppression
regimen for the majority of kidney transplant recipients,
both early posttransplantation and as part of long-term
maintenance regimens (2); and is recommended in the
2009 Kidney Disease: Improving Global Outcomes (KDIGO)
Clinical Practice Guidelines for the care of kidney transplant
recipients (3).

Tacrolimus is considered a Narrow Therapeutic Index drug
that requires individual dose titration to achieve a satisfac-
tory balance between maximizing efficacy and mininimizing
dose-related toxicity (4). In clinical practice, drug monitoring
is necessary to facilitate tacrolimus dose titration. Variable
patient absorption, interaction with food and concomitant
medications and the low bioavailability of tacrolimus from
the tacrolimus twice-daily formulation (17 £40%) in adult
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kidney transplant patients complicate the management of
tacrolimus blood levels (5). High intra-individual variability
and variable drug exposure are associated with increased
risk for graft deterioration and loss (6). In addition, multiple-
daily dosing is associated with an increased risk for
nonadherence (7-9), which can lead to acute rejection (10)
and, in serious cases, graft failure (11). Therefore, a once-
daily tacrolimus-dosing regimen could potentially positively
affect patient medication adherence.

LCP-Tacro (LCPT) tablets (Envarsus™; Veloxis Pharmaceut-
icals, Harsholm, Denmark) is an extended-release formula-
tion of tacrolimus designed for once-daily administration. A
hallmark differentiation between LCPT and other forms of
once- and twice-daily tacrolimus products is the proprietary
MeltDose®™ drug delivery technology (Veloxis Pharmaceut-
icals). MeltDose® is designed to improve the bioavailability
of drugs with low water solubility (i.e. Biopharmaceutics
Classification System [BCS] Class Il compounds) (12). Drug
particle size is a crucial aspect affecting drug dissolution and
absorption. The smaller the particle size, the greater the
surface area of the drug and the faster the drug will be
dissolved resulting in better absorption. MeltDose® is a
clinically validated formulation technology that is able to
decrease a drug's particle size to a molecular level; the
particles are broken down into the smallest possible units
as single molecules or what is referred to as a "‘solid
solution” (13). This occurs by heating the active pharma-
ceutical ingredient (i.e. tacrolimus), to create a "MELT"
solution. Using a patented nozzle, the atomization of the
drug occurs and is sprayed on an inert particulate carrier.
The drug and carrier solidifies in a state of "’solid solution”
that results in a granulate. The granulate is then com-
pressed into tablets where the dissolution profile and
particle size remain stable. Phase | and Phase Il trials
confirmed that LCPT enables broader absorption in the
gastro-intestinal tract and sustains consistent tacrolimus
concentrations (14), even in patients that may be poor
absorbers or rapid metabolizers (data on file). In addition,
LCPT showed similar pharmacokinetics (PK) regardless if
administered in the morning or evening (15).

Clinically, Phase Il trials of de novo and stable renal (16,17)
and liver recipients (18,19) showed a steadier and more
consistent concentration time profile over 24h, reduced
peak and peak-to-trough fluctuations for LCPT compared to
Prograf®, with an increased bioavailability of approximately
30%, few treatment failures and a good safety profile. The
greater bioavailability of LCPT allows for once-daily dosing
and enables a lower drug dose to achieve similar systemic
exposure and trough levels as twice-daily tacrolimus. A
robust correlation between area under the curve (AUC) 54
and minimum concentration (C.in) with LCPT was also
shown, indicating that therapeutic drug monitoring of Cpin
as a measure of tacrolimus exposure can be applied to
LCPT. Furthermore, in a Phase Il conversion trial, LCPT
showed noninferior efficacy and similar safety to twice-daily
tacrolimus, with lower doses (~30% less) of LCPT (20). That
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study also demonstrated that LCPT is safe and efficacious in
the traditionally higher risk black kidney transplant recipi-
ents, whom also benefited from lower doses of LCPT
(~15% less) compared to twice-daily tacrolimus.

The primary objective of the present study was to evaluate
the efficacy and safety of LCPT tablets compared to twice-
daily tacrolimus capsules for prevention of acute allograft
rejection in the first 12 months posttransplant in adult de
novo renal transplant recipients in a randomized, double-
blind, double-dummy study.

Methods

Study design and conduct

This was a two-armed, parallel group, prospective, randomized, double-
blind, double-dummy, multicenter, Phase Il trial (ClinicalTrials.gov:
NCT01187953). De novo kidney transplant recipients were randomly
assigned to study treatment in a 1:1 ratio, using a fixed-block randomization
scheme via an interactive, automated system. Randomization was stratified
by site and recipient race (black vs. nonblack). The randomization scheme
was generated before the initiation of the study by an independent
statistician/programmer who was not a member of the study team. The
duration for the entire study was 24 months. However, the primary end point
was efficacy and safety at 12 months. The 12-month data are currently
available and reported here.

Health Authority, Ethics Committee and Institutional Review Board approval
was obtained at each participating center and informed consent was
obtained from all patients. The study was undertaken in accordance with the
ICH Harmonized Tripartite Guidelines for Good Clinical Practice and
conformed to the Declaration of Helsinki.

Patient population

Eligible patients were adult (>18 years) de novo recipients of a living or
deceased donor kidney transplant (except for donation after cardiac death).
Major exclusion criteria included: recipients of another organ or a bone
marrow transplant; patients with a panel reactive antibody (PRA) >30%;
patients with a BMI <18kg/m? or >40kg/m?; patients who received or
expected to receive sirolimus, everolimus, azathioprine or cyclophospha-
mide within 3 months before enrollment; or patients with laboratory
variables that were abnormal (outside laboratory reference range) and
clinically relevant, as judged by the investigator.

Study drug dosing

Patients were randomly assigned to receive LCPT tablets, once daily, orally;
provided in 0.75, 1.0 and 4.0 mg dosage strengths or tacrolimus (Prograf®™)
capsules twice-daily, orally; provided in 0.5, 1 and 5 mg dosage strengths. All
patients also received matching double-dummy placebo to maintain the
blind. LCPT was started at 0.17 mg/kg/day given as a single morning dose.
PK data from a Phase Il study in de novo kidney transplant patients
demonstrated that a starting dose of 0.17 mg/kg/day is an appropriate
starting dose for LCPT. According to product labeling, tacrolimus twice-daily
was started at a total daily dose (TDD) of 0.1 mg/kg/day, given as two equally
divided doses 12 h apart (one in the morning before noon and one in the
evening) (5). The sites were recommended to not do any dose adjustments
during the first 48 h after the initial dose. Subsequent doses of each study
drug were adjusted to maintain trough concentrations of tacrolimus in whole
blood within the target range of 6-11 ng/mL for the first 30 days, then 4—
11 ng/mL for the remainder of the study.
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All patients also received mycophenolate mofetil (MMF; 2 g/day) and an IL-2
receptor antagonist (Simulect™, basiliximab; Novartis Pharmaceuticals, East
Hanover, NJ) based on product labeling, and corticosteroids per local
practice.

Study end points

Primary efficacy: The primary efficacy endpoint was the incidence of
treatment failures within 12 months after the randomization date. Treatment
failure was a composite end point that included any of the following events:
death, graft failure, biopsy-proven acute rejection (BPAR) (Banff Grade >1A,
using Banff 2007 criteria; based on biopsy reading from a blinded central
pathologist), or lost to follow-up.

Secondary efficacy: The incidence of each event (death, graft failure,
BPAR and death or graft failure) within 12 months after the randomization
date was secondary efficacy end points.

Safety: The safety end points at the 12-month visit included: incidence of
adverse events (AEs), serious AEs (SAEs) and discontinuations due to AEs;
incidence of predefined potentially clinically significant laboratory values;
new-onset diabetes mellitus (NODM); incidence of posttransplant lympho-
proliferation disorder; mean change from baseline (Day 30) in estimated
creatinine clearance by using the estimated GFR (eGFR; MDRD7 formula) at
Months 3, 6 and 12; change in clinical laboratories and vital signs at each time
point; incidence of 12-lead electrocardiograms (ECGs) clinical findings at
each time point; mean change from baseline (Day 30) in hemoglobin Alc
(HbA1c) at Days 90, 180 and 360; incidence of opportunistic infections,
including cytomegalovirus; and, any malignancy or BK virus diseases. Mean
dose of study drug and mean tacrolimus whole blood trough level (collected
at each postrandomization scheduled and unscheduled visit) were also a
priori safety outcomes; these results are reported under the results section
“immunosuppression.’” A Central Laboratory used validated methods for
assessing tacrolimus levels in human whole blood using high-performance
liquid chromatography and triple stage quadrupole tandem mass spectrom-
etry. Dose adjustments to maintain tacrolimus whole blood trough levels
were based on local laboratory determinations. As prespecified in the study
protocol, the analysis of NODM was restricted to patients without diabetes
at baseline and to patients with no medical history of diabetes, a baseline
fasting plasma glucose <126 mg/dL, no prior use of hypoglycemic agent for
diabetes conditions, no prior use of insulin for diabetes conditions, or a
HbA1c <6.5% before transplant.

Statistical analysis

Sample size determination: Based on an expected treatment failure rate
of 15% at 1 year, 270 patients per group would be required to have 90%
power to reject the null hypothesis that LCPT was inferior to tacrolimus
twice-daily based on a two-sided 95% confidence interval (Cl) and a 0.10
noninferiority margin.

The study design and vigorous 10% noninferiority margin was decided upon
in pretrial collaboration with the US Food and Drug Administration (FDA).

Analysis method: The noninferiority of LCPT to tacrolimus twice-daily
with respect to treatment failure within 12 months was assessed using a
two-sided 95% Cl based on the difference (LCPT minus tacrolimus twice-
daily) in treatment failure rates between the treatment groups at 12 months.
The 95% confidence limits for the difference in treatment failure rates were
calculated using the Newcombe-Wilson score method. If the upper bound
of the 95% Cl for the difference in treatment failure rates was less than 0.10,
then LCPT was considered noninferior to tacrolimus twice-daily.
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The incidence of clinically suspected and treated acute rejection episodes, and
the incidence of BPAR episodes, was compared between treatment groups
using a Fisher exact test. A two-sided 95% Cl for the difference was
constructed using the Newcombe-Wilson score method. In addition, the
association between treatment and severity grade of the first episode of BPAR
was assessed using the Cochran Mantel Haenszel test for general association.

Differences between treatment groups in time-to-event distributions were
evaluated using log rank tests. Baseline characteristics and treatment
emergent AEs were tabulated by treatment.

Results

The study was initiated on October 13, 2010; all randomized
subjects completed 12-month visit by March 20, 2013 at 68
sites (n =81 US, n=43 Latin America, n =45 Europe, n=4
Asia Pacific).

Patient disposition and baseline characteristics

A total of 601 patients entered the study, of which 58 were
screen failures and 543 patients were randomly assigned to
the study drug (intent-to-treat [ITT] population; LCPT:
n=%£68; tacrolimus twice-daily: n=275); two patients in
the LCPT group and four patients in the tacrolimus twice-
daily group were randomly assigned but not dosed. Overall,
425 patients completed the 12-month treatment period
(LCPT, n=206; tacrolimus twice-daily, n=219) (Figure 1).

Demographic characteristics were similar between the
treatment groups. The patient population was predomi-
nately white (77%) and male (65%); mean age was 45.8
years (Table 1).

Immunosuppression

The mean duration of study drug exposure was similar in
both treatment groups (333.5 and 334.5 days in the LCPT
and twice-daily tacrolimus groups, respectively). The
majority of patients in both groups received study drug
for at least 331 days (78.4% and 80.0% of the LCPT and
twice-daily tacrolimus groups, respectively).

Tacrolimus dose and trough level

In the first week of dosing, TDDs were higher in the patients
in the LCPT group compared with the tacrolimus twice-daily
group, and were similar in both treatment groups from
Day 10 through Week 3. From Week 3 onward, TDDs were
lower for the LCPT group and the difference between the
two groups increased over time. TDDs were 6.9% and
18.3% lower in the LCPT versus tacrolimus twice-daily
group at 30 days and 12 months, respectively. The
cumulative dose over the entire study period was 14.3%
lower in the LCPT group as a result (LCPT: 1659.5mg;
tacrolimus twice-daily: 1935.8 mg).

Following the initial study drug dose, 36.6% of patients in the

LCPT group and 18.5% of patients in the tacrolimus twice-
daily group were within the target tacrolimus trough range of
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Enrollment

Assessed for eligibility
(n=601)

Excluded (n=58)
Not meeting inclusion criteria
(n=44)

Declined to participate (n= 2)
Other reasons (n=12)

Randomized (n=543)

A 4

Completed 12-month study drug treatment
(n=206); Discontinuation prior to month 12
(n=60); reasons:
Graft failure (3);
AE (23),
Unsatisfactory therapeutic effect (1);
Patient voluntarily discontinued (22);
Physician decision (4);
Noncompliance (2);
Other (5)

Figure 1: Patient disposition.

6-11ng/mL; the majority of tacrolimus twice-daily patients
(74.7%) had trough levels less than 6 ng/mL compared with
33.5% in the LCPT group; and 29.9% of patients in the LCPT
group and 6.7% of patients in the tacrolimus twice-daily
group had levels greater than 11 ng/mL. Tacrolimus trough
levels were notably higher in the LCPT group compared with
the tacrolimus twice-daily group in the first 2 weeks after
dosing; thereafter, trough levels in the two groups were
similar through Month 12 (Figure 2).
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Allocation
A 4
Allocated to LCP-Tacro (n=268) Allocated to tacrolimus twice-daily (n=275)
Received allocated intervention (n=266) Received allocated intervention (n=271)
Did not receive allocated intervention Did not receive allocated intervention
(n=2) (n=4)
Follow-Up

A 4

Completed 12-month study drug treatment
(n=219);
Discontinuation prior to month 12 (n=52);
reasons:
Graft failure (1);
AE (27);
Unsatisfactory therapeutic effect (2);
Patient voluntarily discontinued (18);
Physician decision (2);
Other (2)

The analysis of trough/dose ratio demonstrated (Figure 3)
from Day 2 through Month 12, an increasing trough/dose
ratio; reflecting the improved absorption provided by the
MeltDose®™ formulation. The difference between LCPT and
tacrolimus twice-daily was statistically significant (o 0.02) at
all time points, except Week 3. This is apparent over time as
the dose decreases but the trough level remains stable and
similar to that of tacrolimus twice-daily. At Month 12, the
mean TDD was 4.09 mg for LCPT and 5.01 mg for tacrolimus
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Table 1: Patient demographics and baseline characteristics—
modified intent-to-treat set

Tacrolimus
LCP-Tacro twice-daily
(N=4268) (N=g75)
Age (years), mean (SD) 44.8 (13.29) 46.9 (14.26)
Sex, n (%)
Male 174 (64.9) 181 (65.8)
Female 94 (35.1) 94 (34.2)
Race, n (%)
White 203 (75.7) 214 (77.8)
Black 10 (3.7) 15 (5.5)
Asian 10 (3.7) 10 (3.6)
Other 45 (16.8) 36 (13.1)
Previous transplant, n (%) 11 (4.1) 11 (4.0)
Donor type, n (%)
Living 135 (50.4) 129 (46.9)
Deceased 133 (49.6) 145 (52.7)
Missing 0 1(0.4)
PRA (%), mean (SD) 1.5 (5.10) 1.5 (5.98)
PRA <5%, n (%) 243 (90.7) 253 (92.0)
Diabetes at the time of 50 (18.7) 56 (20.4)
transplant, n (%)
Time from transplant to first 34.15 (8.9) 34.38 (9.7)

study drug dose (h),
mean (SD)

PRA, panel reactive antibody.

0 30 60 90 120 150 180

Group Mean (+/- SE) Tacrolimus Trough Level
|
T
I
I
I
I
I
I
mh
Freedom from Treatment Failure (% of Patients)

twice-daily; the mean trough level was 6.50 ng/mL for both
groups. The absorption (i.e. bicavailability) per mg was higher
in LCPT group than in the tacrolimus twice-daily group
(p < 0.0001).

Primary efficacy end point

The overall incidence of treatment failure was 18.3% for
patients in the LCPT group and 19.6% for patients in the
tacrolimus twice-daily group. The treatment difference
(95% Cl) was —1.35% (—7.94% to +5.27%), well below
the noninferiority margin of 10%. No statistically significant
difference was observed between the LCPT and tacrolimus
twice-daily treatment groups for the incidence of all-cause
mortality (p>0.999), graft failure (p=€.821), BPAR
(p=42.900), or lost to follow-up (p > 0.999) (Table 2).

Secondary efficacy end points

No statistically significant treatment differences were
observed in the occurrences of treatment failure, graft
failure, BPAR or lost to follow-up when analyzed by
categorical time of occurrence (p =4€.124). Although, within
the first 3 months posttransplant, treatment failure was
numerically lower for LCPT: 10% versus twice-daily
tacrolimus: 14% (p =4€.195) (Table 2).

No statistically significant difference was observed be-
tween the two treatment groups in time-to-event distribu-
tion during the first 12 months by log-rank test: treatment
failure (Figure 2) (p=4.632) and first episode of BPAR
(p=4.852). Overall patient survival was 97.0% versus

100%

80%

60%

40%

20%

0%
210 240 270 300 330 360 390

Days After Randomization

~—@ - - LCP-Tacro Trough (ng/mL)
LCP-Tacro Freedom from Treatment Failure

Tacrolimus Twice-daily Trough (ng/mL)
Tacrolimus Twice-daily Freedom from Treatment Failure

Figure 2: Mean tacrolimus trough levels and Kaplan-Meier freedom from treatment failure over the study period, LCP-Tacro

versus tacrolimus twice-daily.
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Study Day

Figure 3: Tacrolimus trough level (ng/mL) achieved per total
daily dose (mg) (modified intent-to-treat set).

97.1% (p=4€.982); graft survival was 96.6% versus 96.0%
(0 =4.684); and graft and patient survival combined was
94.4% versus 93.5% (p=4.625), for LCPT and tacrolimus
twice-daily, respectively, during this period.

There was no statistically significant difference between
the two treatment groups in the incidence of patients with
clinically suspected and treated rejections (LCPT: 13.8%;
twice-daily tacrolimus: 15.6%, p=4€.628), the number of
BPAR episodes (p > 0.999), or the severity of the first BPAR
episode (p=4€.984) (Table 3).

Safety

Treatment emergent AEs: Overall, 6,342 treatment
emergent AEs were reported (Table 4), and the mean

LCP-Tacro Versus Twice-Daily Tacrolimus

number of AEs experienced per patient during the study
was 11.7 events in both treatment groups. The incidence of
AEs was similar between the two treatment groups: 260
(97.0%) patients in the LCPT group and 269 (97.8%)
patients in the tacrolimus twice-daily. The most frequently
reported AEs (reported in 20% or more of patients overall)
were: diarrhea (32.0%), anemia (27.4%), urinary tract
infection (UTI) (24.5%), hypertension (22.8%) and consti-
pation (21.4%).

Overall, the majority of patients experienced at least one
mild (88.8% vs. 90.5%) or moderate (75.7% vs. 80.0%) AE.
Sixty-three (23.5%) patients in the LCPT group and 77
(28.0%) patients in the tacrolimus twice-daily group
experienced at least one severe event.

The majority of events (>80%) were not suspected to be
related to study drug. However, more than half of all
patients experienced at least one event suspected to be
related to study drug: 165 (61.6%) patients in the LCPT
group and 150 (54.5%) patients in the tacrolimus twice-
daily group.

The proportion of patients who experienced AEs resulting
in discontinuation from study drug and/or withdrawal from
the study was similar in the treatment groups (12.3% in
LCPT; 12.4% in twice-daily tacrolimus).

Treatment emergent SAEs: More than half of all
patients experienced at least one treatment-emergent
serious adverse event (SAE): 143 (53.4%) patients in the
LCPT group and 162 (58.9%) patients in the tacrolimus
twice-daily group. SAEs experienced by more than 5% of
patients in any treatment group (LCPT vs. tacrolimus

Table 2: Primary and secondary efficacy results, LCP-Tacro versus tacrolimus twice-daily—intent-to-treat set

LCP-Tacro (n=268)

Tacrolimus twice-daily (n =£75)

Primary end point (treatment 49 (18.3)
failure within 12 months), n (%)

Treatment difference (95% CI)’

54 (19.6)

—1.35% (—7.94%, +5.27%)

Secondary end points LCP-Tacro

Tacrolimus twice-daily

p-Value? (treatment difference; 95% ClI")

Individual efficacy components at 12 months

Death, n (%) 8 (3.0)
Graft failure, n (%) 9 (3.4)
Lost to follow-up, n (%) 4 (1.5)
BPAR, n (%) 35 (13.1)
End points at 3 months

Treatment failure, n (%) 28 (10.4)
Death, n (%) 0 (0)
Graft failure, n (%) 6(2.2)
BPAR, n (%) 22 (8.2)

8 (2.9 >0.999 (0.08%; —3.02%, 3.21%)

1(4.0) 0.821 (—0.64%; —4.05%, 2.75%)
5(1.8) >0.999 (—0.33%; —2.86%, 2.18%)
7 (13.5) 0.900 (—0.39%; —6.14%, 5.38%)

9 (14.2) 0.195 (-=3.73%; —9.31%, 1.85%)
5(1.8) 0.062 (-1.82%; —4.18%, —0.06%)
7 (2.5) >0.999 (-0.31%; —3.19%, 2.57%)
6 (9.5) 0.652 (-1.256%; —6.12%, 3.63%)

The prespecified noninferiority margin was 10%.
BPAR, biopsy-proven acute rejection; Cl, confidence interval.

"Two-sided 95% Cls were calculated using Newcombe-Wilson score intervals. For the primary efficacy end point (12-month treatment
failure rate), the difference between groups was assessed via a noninferiority approach with a noninferiority margin of 10%.

2The p-value was based on a two-sided Fisher exact test to evaluate the difference between treatment groups in the incidence of events
defining treatment failure (death, graft failure, BPAR and lost to follow-up).
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Table 3: Severity of the first episode of BPAR and incidence of clinically suspected and treated acute rejection episodes within 12 months

after randomization

Tacrolimus
LCP-Tacro twice-daily LCP-Tacro—Tacrolimus
Parameter (N=268) (N=g75) twice-daily (95% CI)' p-Value
Number (%) of patients with >1 clinically 37 (13.8) 43 (15.6) -1.83% (=7.81%, 4.18%) 0.6282
suspected and treated rejections
Patients with 1 episode 33 (12.3) 37 (13.5)
Patients with 2 episodes 3(1.1) 6(2.2)
Patients with 3 episodes 1(0.4) 0
Patients with >4 episodes 0 0
Patients with >1 BPAR episode, n (%) 38 (14.2) 40 (14.5) —0.37% (—6.30%, 5.59%) >0.999?
Patients with 1 episode 29 (10.8) 32 (11.6)
Patients with 2 episodes 6(2.2) 6(2.2)
Patients with 3 episodes 2(0.7) 2(0.7)
Patients with >4 episodes 1(0.4) 0
Severity of first BPAR episode (Banff criteria), n (%)
Mild 30 (11.2) 31 (11.3) 0.984°
Moderate 7 (2.6) 8(2.9)
Severe 1(0.4) 1(0.4)

BPAR, biopsy-proven acute rejection. Mild is acute T cell-mediated rejection Grade |A or IB; moderate is acute T cell-mediated rejection
Grade IIA or Grade |IB; and severe is acute T cell-mediated rejection Grade Il utilizing Banff 2007 criteria. BPAR events were based on the
central biopsy reading. Events occurring prior to or on Study Day 404 or March 20, 2013, whichever is earlier, are included.

"The two-sided Newcombe-Wilson score Cls are presented.
2p-Value from two-sided Fisher exact test.

3p-Value from Cochran-Mantel-Haenszel test for general association.

twice-daily) were UTI (9.3% vs. 6.9%), kidney transplant
rejection (5.2% vs. 8.0%) and complications of trans-
planted kidney (most of which were delayed graft function
[DGF], 3.0% vs. 6.5%).

There were 16 deaths: 8 (3.0%) patients in the LCPT group
and 8 (2.9%) patients in the tacrolimus twice-daily group.
Causes of death in the LCPT group were cardiopulmonary

failure (2), sepsis (1), respiratory distress due to bacterial
sepsis (1), acute myocardial infarction (1), lymphoma (1) or
unknown (2). Causes of death for patients in the tacrolimus
twice-daily group were cardiac failure due to pneumonia (1),
sepsis (4), cardio-respiratory arrest (1) and pneumonia (2).
None of the fatal SAEs in the LCPT group were suspected
of being related to study drug. Three fatal SAEs in the
tacrolimus twice-daily group were suspected to be related

Table 4: Summary of adverse events (AEs), LCP-Tacro versus tacrolimus twice-daily

Tacrolimus
LCP-Tacro twice-daily
(N=268) (N=275) p-Value'
Number of AEs 3,128 3,214
Number of AEs suspected of being related to study drug 417 465
Number (%) of patients with at least one AE 260 (97.0) 269 (97.8) 0.598
AEs occurring in >20% of patients, n (%)
Anemia 70 (26.1) 79 (28.7) 0.503
Diarrhea 82 (30.6) 92 (33.5) 0.520
Constipation 49 (18.3) 67 (24.4) 0.094
Urinary tract infection 66 (24.6) 7 (24.4) >0.999
Hypertension 62 (23.1) 62 (22.5) 0.919
Delayed graft function, n (%) 19 (7.1) 30 (10.9) 0.135
Malignancies, n (%) 4 (1.5) 3(1.1) 0.722
Number (%) of patients with at least one serious AE (SAE) 143 (53.4) 162 (58.9) 0.196
Infections (any opportunistic), n (%) 92 (34.3) 84 (30.5) 0.360
Cytomegalovirus infection, n (%) 31 (11.6) 25 (9.1) 0.398
BK virus infection, n (%) 24 (9.0) 26 (9.5) 0.883
Number of SAEs 389 415

"p-Value from two-sided Fisher exact test.
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to study drug (cardiac failure due to pneumonia, and the two
sepsis cases).

Potentially clinically significant laboratory values and
renal function: No statistically significant difference was
observed between treatment groups in the incidence of
predefined potentially clinically significant laboratory
measures.

The laboratory result most commonly reported as an AE
was anemia (27.4% of patients overall), followed by
hypophosphatemia (14.4%), leukopenia (13.6%), hyper-
kalemia (12.9%), blood creatinine increased (12.7%),
hypokalemia (12.0%), hypomagnesemia (11.8%) and
hyperglycemia (11.4%). These events occurred in both
treatment groups, and the majority were mild or moderate
in severity and were not suspected to be related to study
drug.

Hematology, chemistry, hepatic profile, urinalysis, vital
signs, physical examination and spot protein:creatinine
results showed that mean change from baseline for these
parameters was minimal for both tacrolimus formula-
tions, and the results were similar for both treatment
groups.

Despite higher starting dose and tacrolimus trough levels
for LCPT versus tacrolimus twice-daily in the early
posttransplant period, mean eGFR (Figure 4) and change
from baseline were similar between the groups. Although
LCPT was associated with a higher exposure, LCPT was not
associated with higher incidence of DGF, in fact the
incidence of DGF, as assessed via a post hoc analysis of
AEs of interest, trended in favor of LCPT (LCPT: n=49 vs.
tacrolimus twice-daily: n =80, p=4.135).
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Fasting lipid profiles showed that mean cholesterol values,
were similar. Interestingly, the triglycerides in the LCPT
group tended to be on average approximately 20 mg/dL
lower than those in the tacrolimus twice-daily group
(p=%4.0578) (Table 5).

There was no evidence of PR interval, QRS complex or QT
interval prolongation and no significant change from
baseline for ECG parameters in either treatment group.

Within 12 months after randomization, 18 of 88 at-risk
patients (20.5%) and 11 of 74 at risk patients (14.9%) in the
LCPT and tacrolimus twice-daily treatment groups, respec-
tively, had developed NODM. The difference was not
statistically significant (p =€.414). Change from baseline in
HbA1¢c was similar for both treatment groups at Months 3, 6
and 12. However, for patients with diabetes at the time of
transplant, the mean HbA1c was slightly higher at baseline
for the LCPT group (7.02 [1.45]) compared with the
tacrolimus twice-daily group (6.85 [1.04]) and mean
(standard error) change from baseline was higher at
Months 3 (LCPT: 0.66 [0.34]; tacrolimus twice-daily: 0.60
[0.21]; p=4.3036), 6 (LCPT: 1.37 [0.37]; tacrolimus twice-
daily: 0.85 [0.24]; p=4.0696) and 12 (LCPT: 1.27 [0.41]);
tacrolimus twice-daily: 1.06 [0.23]; p=4.1506).

Discussion

The results reported here are from the first 12 months of a
Phase Il trial examining the efficacy and safety of once-
daily LCPT MeltDose® tablets versus twice-daily tacro-
limus capsules in de novo renal transplant patients. This
double-blind, double-dummy, randomized study in 543
de novo kidney transplant recipients demonstrated that
once-daily LCPT was noninferior to twice-daily tacrolimus

Tacrolimus Twice-daily

12 14 16 18 20 22 24

Study Month

Figure 4: Renal function over the study period.
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Table 5: Analysis of metabolic parameters

Baseline 12 Months
LCP-Tacro Tacrolimus twice-daily LCP-Tacro Tacrolimus twice-daily

HDL cholesterol (mg/dL)
Median (range) 40.0 (14-97) 38.0 (14-103) 53.0 (21-119) 50.0 (15-136)
Change from baseline, mean (SE) 12.7 (1.14) 13.2 (0.87)
p-Value' 0.8473

LDL cholesterol (mg/dL)
Median (range) 84.0 (20-314) 80.0 (20-214) 103.0 (23-230) 105.0 (3-257)
Change from baseline, mean (SE) 19.2 (2.71) 23.0 (2.77)
p-Value' 0.2528

Total cholesterol (mg/dL)
Median (range) 149.0 (57-454) 140.0 (77-313) 184.0 (94-360) 185.0 (89-370)
Change from baseline, mean (SE) 36.0 (3.19) 41.9 (3.14)
p-Value' 0.1936

Triglyceride (mg/dL)
Median (range) 84.0 (20-440) 86.0 (22-782) 132.0 (42-448) 148.0 (41-1856)
Change from baseline, mean (SE) 57.2 (5.09) 74.9 (9.19)
p-Value' 0.0578

HbA1c
Median (range) 5.40 (4.0-11.4) 5.40 (4.3-10.4) 5.50 (4.4-12.6) 5.70 (4.6-14.6)
Change from baseline, mean (SE) 0.42 (0.08) 0.47 (0.06)
p-Value' 0.6124

HbA1c, hemoglobin Alc.

"p-Value from analysis of covariance controlling for baseline value.

capsules, with similar safety and requires lower doses to
achieve similar trough levels compared with twice-daily
tacrolimus.

Kaplan—Meier analyses showed comparable efficacy
throughout the 12-month study period. Within the first
3 months after transplant, when patients are at the greatest
risk of rejection, the treatment failure rates were numeri-
cally, though not statistically significantly (p =€.195), lower
for LCPT compared to tacrolimus twice-daily. Target
tacrolimus trough levels were more rapidly achieved in
the LCPT group and it is possible that the rapid achievement
of therapeutic tacrolimus blood trough levels may offer
greater protection from treatment failure. Most important-
ly, this study provides evidence that targeted trough levels
are achieved immediately posttransplant on Day 1. This is
clearly different from the modified-release version of
tacrolimus currently approved by the European Medicines
Evaluation Agency/FDA (Advagraf/Astagraf), which have
found that initial tacrolimus exposure is lower for once-
daily, prolonged release tacrolimus formulations versus
tacrolimus twice-daily capsules (21-23). The KDIGO clinical
practice guideline for the care of kidney transplant
recipients specifically states that the earlier that therapeutic
blood levels of a calcineurin inhibitor (CNI) can be attained,
the more effective the CNI will be in preventing acute
rejection (3). Furthermore, the incidence of DGF and eGFR
were similar between the groups throughout the study,
even in the first 3 months, indicating that achieving rapid
therapeutic tacrolimus trough levels with LCPT was not
associated with obvious negative nephrotoxic effects.
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The incidence of treatment emergent AEs and the
incidence of predefined potentially clinically significant
laboratory measures were similar between both tacrolimus
formulations. Specifically, renal function was similar
between the two groups at 12 months, as were the
incidences of malignancy, infections and NODM during this
period.

The study results demonstrated that during long-term
outpatient therapy, LCPT patients required a daily dose that
was approximately 14% lower than patients receiving
tacrolimus twice-daily, reflecting the improved absorption
provided by the MeltDose® drug delivery technology. In
fact, the absorption (i.e. bioavailability) per mg was
significantly higher in the LCPT group than in the tacrolimus
twice-daily group. This result is consistent with data from
Phase Il studies, which showed that LCPT is associated
with an increase in bioavailability (16,17), and a Phase I
conversion study in which the required total daily LCPT
dose was about 30% lower than preconversion tacrolimus
twice-daily dose, while drug levels were stable (20).

In addition to the potential for a lower tacrolimus dose
with LCPT, LCPT tablets have an advantageous once-a-
day dosing. Multiple daily dosing can contribute to lack of
adherence (7-9,24), and posttransplant drug regimens are
often associated with high pill burden. Importantly, lack of
adherence is common in transplant recipients (25-27),
and a recently published paper reported nonadherence
to be a major contributor to graft failure (28) and one of
the barriers to improving long-term kidney transplant
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outcomes. In this double-dummy trial, all patients were
assigned to twice-daily dosing, so as not to break the
blind. Thus, we are unable to examine in this trial whether
adherence is improved for LCPT compared to twice-daily
tacrolimus.

As with all clinical trials, these results and the general-
izeability of these results to the general population of de
novo renal kidney recipients, are limited by the fact that
patients in a trial must meet eligibility criteria to participate
and might not necessarily be representative of the global
population of de novo renal kidney recipients. Additionally,
trial participants are in a highly controlled environment, and
the behavior of the patients (i.e. dose adherence and return
for clinical follow-up) and of the treating clinicians may differ
outside of the trial conditions, affecting clinical outcomes.
Strengths of this trial include the fact that it was double-
blind with a titratable drug.

The MeltDose®™ technology that improves bioavailability,
together with extended drug release has resulted in a
novel once-daily dosing version of tacrolimus. The results
presented here confirm the benefit a lower dose to
achieve target trough levels. This trial provides evidence
that LCPT is an efficacious alternative to currently
available twice-daily tacrolimus in de novo kidney
transplantation.
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