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1. Summary and Recommendations 

Tacrolimus is a calcineurin inhibitor. It was first approved in 1994 under the trade name 
Prograf (tacrolimus capsules), and is currently indicated for prophylaxis of organ rejection in 
liver, kidney and heart transplant recipients. Prograf is an immediate release formulation and is 
given twice daily. Generic versions of Prograf are now approved.  Tacrolimus as an extended 
release capsule formulation dosed once-daily was approved in 2013 under the name Astagraf 
XL (tacrolimus extended-release capsules) for the indication of prophylaxis of organ rejection 
in kidney transplant recipients, and granted 3-year marketing exclusivity.  Prograf and 
Astagraf XL are manufactured by Astellas.  

Veloxis has developed an extended release tablet formulation which is dosed once-daily, and 
will be marketed under the trade name Envarsus XR; the trade name has been found to be 
acceptable by DMEPA.

Veloxis is a 505(b)(2) application that relies on Prograf NDA 50708 for nonclinical 
information.  For clinical and pharmacokinetic data, Veloxis submitted results of multiple 
Phase 1, Phase 2 and Phase 3 studies conducted using Envarsus XR (known as LCP-tacro 
during development).  The results of Study 2017 and Study 3002 in de novo kidney transplant 
recipients and the results of Study 3001 in kidney transplant recipients converted from Prograf 
to Envarsus XR provide evidence of safety and effectiveness of the product.  

Astagraf XL has 3-year marketing exclusivity until July 19, 2016, (listed in the Orange book)
based on the clinical trials in de novo kidney transplant patients conducted with Astagraf XL.  
It was determined that approval of Envarsus XR for the de novo use was blocked. Based on 
additional internal discussions including at the Center Director’s briefing on December 3 and 
5, 2014, it was determined that the conversion use represented a different condition of use for 
Envarsus XR that was not blocked by the exclusivity of Astagraf XL. Following advice 
provided to Veloxis on December 5 (teleconference) and December 12, 2014 (letter) as well as 
January 12, 2015 (advice letters), on June 12, 2015, Veloxis submitted labeling requesting 
approval for the following use:

1 INDICATIONS AND USAGE:
ENVARSUS XR is indicated for the prophylaxis of organ rejection in kidney 
transplant patients converted from tacrolimus immediate-release formulations in 
combination with other immunosuppressants.  

Limitations of Use
ENVARSUS XR extended-release tablets are not interchangeable or substitutable with 
other tacrolimus extended-release or immediate-release products [see Warnings and 
Precautions (5.3)].

2.2   Conversion from Tacrolimus Immediate-Release Formulations 
To convert from a tacrolimus immediate-release product to ENVARSUS XR, 
administer an ENVARSUS XR once daily dose that is 80% of the total daily dose of 
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the tacrolimus immediate-release product.  Monitor tacrolimus whole blood trough 
concentrations and titrate ENVARSUS XR dosage to achieve target whole blood 
trough concentration ranges of 4 to 11 ng/mL.

Three strengths of Envarsus XR tablets will be marketed: of 0.75 mg, 1 mg and 4 mg.  
The overall safety profile for Envarsus XR was not significantly different from Prograf in the
clinical studies. Adverse reactions seen after conversion use are included in product labeling 
Section 6 Adverse Reactions, and clinical outcomes results in Section 14 Clinical Studies of 
the package insert (See Section 8 and Section 7 of this document, respectively, for a summary 
of this information and see the MOR for detailed labeling).

All review disciplines have recommended that the application be approved. Facilities
inspections are acceptable, clinical site inspections recommend the data are considered
reliable. Labeling has been finalized, and five PMCs from chemistry have been agreed-to by 
the applicant, and will be included in the approval letter.

Several issues were raised by this application:

1.1 Deficiencies 
None

1.2 Post-Marketing Studies

Veloxis has agreed in their letters of July 1 and 6, 2015, to a number of post-marketing 
commitments summarized in Section 13.3.  

1.3 Other Issues
Approval of Envarsus XR use in de novo kidney transplant patients is blocked by Astagraf XL 
exclusivity.

2. Background and Regulatory Issues

Kidney transplantation is the generally-preferred treatment for end-stage kidney disease. The
other available management is dialysis, however, studies have shown that survival after kidney
transplantation is improved compared to survival while on dialysis. Because the transplanted
kidney is an allograft, patients need to receive chronic immunosuppressive treatment (drugs or
biologics) to prevent the recipient’s immune system from rejecting the kidney. At present,
there is no treatment that can reliably induce a recipient’s tolerance for the allograft; therefore,
patients with kidney transplants need chronic immunosuppression.

There are a number of approved immunosuppressants available, including calcineurin 
inhibitors (cyclosporine or tacrolimus), mammalian target-of-rapamycin inhibitors (sirolimus
or everolimus), azathioprine, mycophenolate mofetil, mycophenolic acid, therapeutic proteins, 
antibodies, and corticosteroids.  An extended-release formulation of tacrolimus was approved 
in 2013 as Astagraf XL (tacrolimus extended-release capsules) for once-daily dosing.

Reference ID: 3790604





NDA 206406, Envarsus XR (tacrolimus extended-release tablets)
Prophylaxis of organ rejection in kidney transplant patients converted from immediate-release tacrolimus 
formulations
Summary Review

6

inadvertent switching with other tacrolimus products, by providing information in labeling, 
MedGuide and other strategies (e.g., 

The NDA was submitted as a 505(b)(2) application on December 28, 2013, for the indication 
of prophylaxis of organ rejection in kidney transplant patients.  

On September 12, 2014, Astellas submitted a letter to FDA requesting that the Agency clarify 
the scope of Astagraf XL’s exclusivity.  DTOP met with the Exclusivity Board on September 
24 and October 14, 2014, during which time the scope of the Astagraf XL exclusivity was 
discussed. 

On October 17, 2014, the Exclusivity Board sent a letter to Astellas requesting an analysis of
how Astagraf XL (NDA 204096) qualifies for 3-year exclusivity under the Agency’s 
interpretation of section 505(v) of the Federal Food, Drug, and Cosmetic (FD&C) Act as set 
forth in the Agency’s April 9, 2012 letter from Janet Woodcock, Director, CDER, to Thomas 
Doyle, Docket No. FDA-2006- P-0007.11  A copy of that letter summarizing the Agency 
decision on Vancocin was attached to the request sent to Astellas (and archived under NDA 
204096).

Astellas responded with a letter from Covington & Burling, LLC dated October 27, 2014,
(received on October 30, 2014) asserting, among other things, that the Agency had properly 
determined that Astagraf XL was eligible for exclusivity under the relevant sections of the 
statute.  .

On October 27, 2014, an information request was sent to Veloxis for NDA 206406 asking
Veloxis for its position on whether approval of the Envarsus XR 505(b)(2) NDA would be 
affected by Astagraf XL’s exclusivity.  .

In a letter dated October 29, 2014, Veloxis responded that they relied on Prograf for their 
505(b)(2) application and did not rely on Astagraf XL. They further noted their product has a 
different dosage form and different proposed conditions of use. 

An October 30, 2014, Memorandum summarizes the Exclusivity Board’s findings regarding 
the Astagraf XL exclusivity and effect on Envarsus XR approval:

This memorandum addresses the decision by the Food and Drug Administration (FDA 
or the Agency) to tentatively approve Veloxis’s new drug application (NDA) 206406 
for Envarsus XR (tacrolimus extended-release tablets), in light of the existing 3-year 
exclusivity for Astagraf XL, a previously approved extended-release tacrolimus 
product.  That exclusivity expires on July 19, 2016.  Upon approving Astagraf XL, 
DTOP determined that it was eligible for exclusivity for new clinical investigations 

                                                
1 The Agency’s interpretation was subsequently upheld in ViroPharma, Inc. v. Hamburg, 898 F.Supp.2d 1
(D.D.C.2012).

Reference ID: 3790604

(b) (4)







NDA 206406, Envarsus XR (tacrolimus extended-release tablets)
Prophylaxis of organ rejection in kidney transplant patients converted from immediate-release tacrolimus 
formulations
Summary Review

9

Environmental Assessment
Veloxis Pharmaceuticals request for categorical exclusion from the requirement to submit an 
Environmental Assessment (EA) according to 21 CFR 25.31(b) was considered acceptable.

Post Marketing Studies
Veloxis agreed to five post-marketing commitments which are listed in Section 13.3.

Comment: The revised labeling for the conversion use does not impact the CMC information 
in labeling.  The information in Sections 3, 11, and 16 is acceptable, as are carton and 
container labels. The application can be approved from the CMC perspective.

4. Nonclinical Pharmacology/Toxicology

For detailed information, see Pharmacology /Toxicology (P/T) Reviews.

The applicant has submitted a 505(b)(2) NDA application for an extended release formulation 
of tacrolimus, Envarsus XR, and relies on the approval of Prograf capsules (NDA 050708) to 
support nonclinical safety of Envarsus XR. Revisions to the nonclinical sections of the product 
labeling predominantly reflect changes in the safety margins resulting from comparing the 
dose based on body surface area (mg/m2) or exposure (AUC) following oral administration, 
based on the dose of 0.14 mg/kg/day. These revisions have been incorporated in the package 
insert.

The reviewer notes that in its current version, no changes were made to Sections 8.1, 13.1 or 
other sections that required further review from a nonclinical pharmacology/toxicology 
perspective. The current version of the labeling is acceptable.

Comment: The application can be approved from the Pharmacology/Toxicology perspective.

5. Clinical Pharmacology/Biopharmaceutics

For complete information, see the Clinical Pharmacology review. 

Based on the reviewer’s analyses of tacrolimus PK, concentration and dose data from two 
Phase 2 studies and two Phase 3 studies in de novo kidney transplant patients and stable 
kidney transplant patients switched from tacrolimus immediate release capsules (Prograf®), as 
well as Phase 1 PK studies in healthy subjects, the reviewer’s recommendations regarding the 
dosage and administration of Envarsus XR in conversion use are as follows:

 Stable kidney transplant patients
When switching from tacrolimus immediate release (e.g., Prograf) to ENVARSUS® XR, 
use a daily dose conversion ratio of 1:0.80 (i.e., upon conversion, the daily dose of 
Envarsus XR should be 80% of the daily dose of Prograf prior to conversion)
If needed, adjust Envarsus XR dosage to achieve tacrolimus trough concentrations within a 
4 to 11 ng/mL range, and preferably similar to the pre-conversion level.
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Studies in Stable Kidney Transplant Patients
In Study 2011, the steady state AUC-Ctrough correlation lines of Envarsus XR and Prograf were 
superimposable (i.e., the slopes of the lines were comparable, and the data points comprising 
each line overlapped substantially); the AUC-Ctrough correlation coefficients (r ≥ 0.79) were 
satisfactory. This observation suggests that targeting the same tacrolimus trough concentration 
range as Prograf would be appropriate for stable kidney transplant patients switched from 
Prograf to Envarsus XR (at a daily dose conversion ratio of 1:0.8).

In Study 3001, stable kidney transplant patients (30 African Americans/Blacks and 120 non-
African Americans/non-Blacks) receiving stable doses of Prograf twice daily and with 
tacrolimus trough concentration within 4-15 ng/mL at the end of the 7-day run-in period were 
randomized (1:1) at baseline to either continue treatment with Prograf twice daily at the 
current dose, or switch to Envarsus XR once daily. The Prograf-to-Envarsus XR daily dose 
conversion ratio was 1:0.85 for Blacks/African Americans, or 1:0.7 for non-African 
Americans/non-Blacks (slightly different from that used in Phase 2 Study 2011).

The reviewer stated that the baseline-to-Week 1 ratio of mean tacrolimus daily doses 
administered in Study 3001 were 0.8 for Envarsus XR conversion patients and 1.0 for Prograf 
continuation patients. This observation provided support for the reviewer’s proposal to 
recommend a Prograf-to- Envarsus XR daily dose conversion ratio of 1:0.8 (regardless of 
race). After the first month, the target trough concentrations should be 4-11 ng/mL, similar to 
the pre-conversion level. Figure 3 presents the results of the tacrolimus trough concentrations 
in stable kidney transplant patients from Study 3001.

Figure 3. Daily Tacrolimus Trough Concentrations (ng/mL) in Stable Kidney Transplant 
Patients in Study 3001, by Treatment

Legend: ENVARSUS® XR (blue solid boxes with blue solid line); PROGRAF (red open boxes with red broken line); protocol defined
target tacrolimus trough concentrations (black horizontal broken lines)
Source: Clinical Pharmacology Review, page 10
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7. Clinical/Statistical-Efficacy

7.1 Clinical Trials Supporting Approval

For complete details regarding the study design and outcome of the clinical studies, see 
Clinical and Statistical Reviews. The summary below is excerpted from these reviews.

This NDA contains two Phase 3 studies, 12-months in duration:  Study 3002 was conducted in 
de novo kidney transplant patients and Study 3001 was conducted in stable renal transplant 
patients, 3 months to 5 years post-transplant.  The table below provides an overview of Study 
3001.

Study Phase and Design Primary
endpoint and 
objective

LCP-Tacro Prograf Study
Population

3001 Phase 3, open-label,
multicenter,
randomized study of
the efficacy and safety
of conversion from 
Prograf capsules
twice daily to LCP-
Tacro tablets once
daily

Efficacy failure
defined as death, graft 
failure, BPAR or
LTFU at 12 months 
after the first dose of 
study drug.
To show NI.

N=163
LCP-Tacro
0.5, 1, 2, and 5
mg tablets (QD).

Initial dosing 0.7 
of total daily dose
of Prograf being
taken for non-
blacks, 0.85 
multiple for blacks

N=163
Prograf 0.5-,
1-, and 5-mg 
capsules (BID).
Only patients 
taking a stable 
total daily dose
of at least 2 mg
of Prograf were 
eligible for entry
into the study.

Stable
kidney 
transplant 
patients

Source: Adapted from Statistical Review, page 8.

The conversion study 3001 was a randomized, open-label, multinational study evaluating once 
daily ENVARSUS XR when used to replace tacrolimus immediate-release administered twice 
daily for maintenance immunosuppression to prevent acute allograft rejection in stable adult 
kidney transplant patients. Patients who received a kidney transplant 3 months to 5 years 
before study entry and on a stable dose of tacrolimus immediate-release of at least 2 mg per 
day and tacrolimus whole blood trough concentrations between 4 and 15 ng/mL were 
randomized to 1) switch from twice daily tacrolimus immediate-release to once daily 
ENVARSUS XR (N=163) or 2) continue tacrolimus immediate-release twice daily (N=163). 
MMF or mycophenolate sodium (MPS), or azathioprine (AZA) and/or corticosteroids were 
allowed as concomitant immunosuppressants during the study period according to the standard 
of care at the participating site. 

The mean age of study population was 50 years; 67% were male; 73% were Caucasian, 22% 
were African-American, 2% were Asian and 3% were categorized as other races. Living 
donors provided 35% of the organs; 65% of patients received a kidney transplant from a 
deceased donor. Premature discontinuation from treatment at the end of one year occurred in 
13% of ENVARSUS XR patients and 6% of tacrolimus immediate-release patients.
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Study Drug:  Tacrolimus 
In the conversion study, stable kidney transplant patients converted to ENVARSUS XR at an 
average daily dose that was 80% of their tacrolimus immediate-release daily dose prior to 
conversion. Mean tacrolimus whole blood trough concentrations were maintained within a 
relatively narrow range throughout the duration of the study for both the ENVARSUS XR 
conversion group and the tacrolimus immediate-release continuation group. At Week 1 (after 7 
days of stable dosing), the mean ± SD tacrolimus trough concentrations were 7.2 ± 3.1 ng/mL 
for the ENVARSUS XR conversion group and 7.7 ± 2.5 for the tacrolimus immediate- release 
continuation group; the baseline values were 7.8 ± 2.3, and 8.0 ± 2.3, respectively.

Study Drug: MMF
In the conversion study, the average daily mycophenolate equivalent doses were comparable 
between the ENVARSUS XR and tacrolimus immediate-release treatment groups.

Efficacy Results
The efficacy failure rates including patients who developed BPAR, graft failure, death, and/or 
lost to follow-up at 12 months, as well as the rates of the individual events, are shown by 
treatment group in the table below for the modified intent-to-treat population.

Incidence of BPAR, Graft Loss, Death or Lost to Follow-up at 12 Months in Stable 
Kidney Transplant Patients

ENVARSUS XR ± 
Steroids ± MMF, 

MPS, or AZA 
N=162

Prograf ± Steroids ± 
MMF, MPS, or AZA

N=162

Overall Treatment Difference of 
efficacy failure compared to 
tacrolimus immediate-release
(95% CI)a

0%
(-4.2%, 4.2%)

Treatment Failure 4 (2.5%) 4 (2.5%)

Biopsy Proven Acute 
Rejection

2 (1.2%) 2 (1.2%)

Graft Failure 0% 0%

Death 2 (1.2%) 1 (0.6%)

Lost to Follow-up 0% 1 (0.6%)

a 95% CI was calculated using an exact method that is based on the standardized statistic and inverting a 
2-sided test 

Glomerular Filtration Rates
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The mean estimated glomerular filtration rates (eGFR), using the Modification of Diet in 
Renal Disease 7 (MDRD7) formula, were 61.5 ml/min/1.73 m2 and 60.0 ml/min/1.73 m2 at 
baseline (Day 0) and 62.0 ml/min/1.73 m2 and 61.4 ml/min/1.73 m2 at 12 months in the 
ENVARSUS XR and tacrolimus immediate-release treatment groups, respectively.

7.2 Non-Inferiority Margin

Regarding the non-inferiority margin for Study 3001, the meeting minutes from the end-of-
phase 2 meeting for IND 75250 on February 16, 2010, the Division commented that based on 
the information provided in the briefing package, using only the acute rejection rates, the data 
referenced by the sponsor would support a margin no larger than  (See DARRTS entry 
IND 75250 dated 03/12/2010.)

The non-inferiority of LCP-Tacro with respect to treatment failure within 12 months was 
assessed using a 2-sided 95% CI based on the difference in treatment failure rates between the 
treatment groups at 12 months, i.e., LCP Tacro minus Prograf.

8. Safety

The details of the safety evaluation are included in the Clinical and Statistical reviews.

Studies 3002, 3001 and 2017 were also reviewed for safety.  Overall, there were 463 LCP-
Tacro and 469 Prograf patients enrolled in these trials and treated for up to 12 months.

In an open label, randomized, multinational conversion study (3001), stable kidney transplant 
patients on a tacrolimus immediate-release product and concomitant immunosuppressants 
were randomized to treatment with ENVARSUS XR (N=162) or to continued treatment on the 
tacrolimus immediate-release product (N=162) and treated for a duration of 12 months, and 
demographic information is provided in the efficacy summary.  The following information is 
from conversion study 3001.
  
Deaths & Graft Losses
A total of four patients died in Study 3001, three in the LCP-Tacro group and one in the 
Prograf group. One of the three deaths in the LCP-Tacro group occurred outside the 12 month 
study period. In the Clinical Reviewer’s assessment none of the four deaths seem to be 
attributable to the study drugs. No graft losses were reported during the study period in Study 
3001.

Other Serious Treatment Emergent events
SAEs were reported for 36 (22.2%) patients in the LCP-Tacro group and 26 (16.0%) patients 
in the Prograf group. The most frequently reported SAE was UTI (2.2% overall), and this 
event occurred in both treatment groups in Study 3001. Since Study 3001 is a study conducted 
in stable transplant patients the rates of SAEs in both groups are much lower compared to 
Study 3002 conducted in de novo transplant recipients. Overall SAEs are balanced across the 
two treatment groups.
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Discontinuations
The proportion of patients who discontinued treatment due to adverse reactions was 7.4% and 
1.2% in the ENVARSUS XR and tacrolimus immediate-release treatment groups, respectively, 
through 12 months of treatment. The most common adverse reactions leading to 
discontinuation of study drug in the ENVARSUS XR treatment group was cardiac arrest (2 
events).

Infections

The overall incidence of infections, serious infections, and infections with identified etiology 
reported in stable kidney transplant recipients treated with ENVARSUS XR or tacrolimus 
immediate-release product are shown below.

Percentage of Stable Patients with Infections through One Year Post- Treatment in the 
Conversion Study a

ENVARSUS XR ± 
steroids, MMF/MPS or 

AZA 

N=162

Prograf ± steroids, 
MMF/MPS or AZA 

N=162

All infections 46% 48%

Respiratory Infections 26% 28%

Urinary Tract Infections 10% 14%

Bacterial Infections 7% 5%

Fungal Infections 4% 4%

Gastrointestinal Infections 4% 5%

BK virus b 2% 2%

Cytomegalovirus Infections 2% 1%

             Serious Infections 8% 9%
a The stable kidney transplant study was not designed to support comparative claims of ENVARSUS XR 
compared to tacrolimus immediate-release product for the adverse reactions reported in this table.
b BK virus associated nephropathy (BKVAN) occurred in 1.2% (2/162) and 0.6% (1/162) in the 
ENVARSUS XR and tacrolimus immediate-release treatment groups, respectively.

New Onset Diabetes after Transplantation (NODAT)

New onset diabetes after transplantation (NODAT) was defined by the composite occurrence 
of fasting plasma glucose values ≥126 mg/dL, 2-hour postprandial plasma glucose of at least 
200 mg/dL (in oral glucose tolerance test) on 2 or more consecutive occasions post baseline, 
insulin requirement for ≥31 days, an oral hypoglycemic agent use ≥31 days, or HbA1c ≥6.5% 
(at least 3 months after randomization) among kidney transplant patients with no medical 
history of diabetes. The incidence of NODAT for the stable kidney transplant study through 
one year post-transplant is summarized in the table below in the Adverse Reactions section 6, 
and included in the Warnings and Precautions section 5 of labeling. 
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Percentage of Stable Patients with NODAT through 1 Year Post- Treatment in the Conversion 
Study a  

ENVARSUS XR ± 
steroids , MMF/MPS or 

AZA 
(N=90)

Prograf ± steroids, 
MMF/MPS or AZA

(N=95)

Composite NODAT b 10% 11%

   HbA1c ≥6.5% 3% 7%

Fasting Plasma Glucose Values ≥126 
mg/dL on 2 consecutive occurrences

8% 6%

Oral hypoglycemic use 1% 1%

Insulin Use ≥31 days 1% 0%

a The stable kidney transplant study was not designed to support comparative claims of ENVARSUS XR 
compared to tacrolimus immediate-release product for the adverse reactions reported in this table.

b Analyses restricted to patients at risk for NODAT

Common Adverse Reactions

The incidence of adverse reactions that occurred in ≥5% of ENVARSUS XR-treated patients 
compared to tacrolimus immediate-release product through one year of treatment in the 
conversion study is shown by treatment group in the table below.

Adverse Reactions ( ≥ 5%) in Stable Kidney Transplant Patients through 1 Year Post-
Treatment in the Conversion Studya

Adverse Reaction ENVARSUS XR
N=162

Prograf
N=162

Diarrhea 14% 9%

Blood Creatinine Increased 12% 9%

Urinary Tract Infection 9% 14%

Nasopharyngitis 9% 11%

Headache 9% 7%

Upper Respiratory Tract Infection 7% 9%

Peripheral Edema 7% 6%

Hypertension 4% 6%

aThe stable kidney transplant study was not designed to support comparative claims of ENVARSUS XR 
compared to tacrolimus immediate-release for the adverse reactions reported in this table.

Subgroup Analysis
There were very few events in Study 3001 to allow meaningful subgroup analyses. 

Reference ID: 3790604



NDA 206406, Envarsus XR (tacrolimus extended-release tablets)
Prophylaxis of organ rejection in kidney transplant patients converted from immediate-release tacrolimus 
formulations
Summary Review

17

Elevated Tacrolimus Trough Concentrations
As summarized in the medical officer review, there were 26 LCP-Tacro patients reported to 
have tacrolimus overdosing or tacrolimus toxicity, compared to 3 Prograf patients in Study 
3002. This coding was used for patients whose tacrolimus trough concentrations were 
noticeably higher than the target concentrations. In the LCP-Tacro arm, values up to 52 ng/mL 
were reported.  A similar imbalance was not observed in either Study 3001 or Study 2017.  
The PK data related to the tacrolimus toxicity will be included in the labeling.

Medication Errors
Medication Errors were reported during dispensing and administration between immediate-
release formulation and extended-release formulation. For details, the Division Director 
Review dated October 30, 2014 should be consulted.  Of note, information on this topic is 
found in the publically available medical literature and news reports, although it was first 
identified when the Astellas tacrolimus extended-release formulation (Astagraf XL) was
marketed under the name Advagraf in Europe since 2007 and as Graceptor in Japan. 

Comment: The clinical and the statistical reviewers concluded that benefits outweigh the risk 
and recommend approval of this application.

9. Advisory Committee Meeting

The review of this NDA submission for the indication of the kidney transplant indication did 
not raise scientific issues that needed input from the Advisory Committee.

10. Pediatrics

Under the Pediatric Research Equity Act (PREA) (21 U.S.C. 355c), all applications for new 
active ingredients, new indications, new dosage forms, new dosing regimens, or new routes of 
administration are required to contain an assessment of the safety and effectiveness of the 
product for the claimed indication(s) in pediatric patients unless this requirement is waived, 
deferred, or inapplicable.

PREA requirements do not apply to the current NDA submission since it has been granted 
orphan designation by the Office of Orphan Products, FDA. 

11. Other Relevant Regulatory Issues

11.1  Office of Compliance Facility Inspections
The Office of Compliance has issued an overall recommendation of ‘Acceptable’ based
on the satisfactory cGMP status of the manufacturing facilities.

11.2  Office of Scientific Investigation (OSI) Audits

Inspections were performed at one domestic site (UCLA Medical Center) and two 
international sites (Poland and Germany) by the Office of Scientific Investigations (OSI). No 
issues were identified in any of these three sites and NAI letters will be issued.
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The finding of elevated levels is included in the PK section of labeling. The dose of 0.17 
mg/kg/day used in Study 3002 resulted in patients having levels above the target trough 
concentrations; troughs up to 52 ng/mL were reported for the first 2 weeks post 
transplantation, whereas in Study 2017, the dose of 0.14 mg/kg/day was not associated with 
trough concentrations significantly outside the target range.  In addition, a caution is identified 
in the medical officer review related to protocol-specified cardiac exclusion criteria; only low 
cardiac risk patients were enrolled into Study 3002. Patients with electrocardiograms (ECG) 
demonstrating clinically relevant abnormalities (including QTc prolongation, reversible 
ischemia), clinically symptomatic congestive heart failure or documented ejection fraction of 
less than 45% were excluded from the trial. Therefore it is not known whether or not patients 
with high cardiac risk factors exposed to such high tacrolimus levels early on in the study 
would have experienced serious adverse reactions.

In the evaluation of adverse events in the Phase 3 studies, there were no significant differences 
reported between LCP-Tacro and Prograf.  Specifically, the difference in tremors reported in 
the 2-week, one-way crossover Study 3003 was not reproduced in the Phase 3 trials, where 
tremors were reported in a small number of patients and there was no significant difference
between the treatment arms.

Dosing of Envarsus XR, as well as Astagraf XL, Prograf and several other 
immunosuppressants, is based on therapeutic drug monitoring (TDM) and target trough 
concentrations. For the use of Envarsus XR in stable patients, labeling provides the conversion 
factor when converting patients from tacrolimus immediate-release formulation to Envarsus 
XR, and the target trough concentrations.  

Overall, the benefits of Envarsus XR for this use outweigh its risk, and the labeling provides 
adequate instructions for the conversion use of Envarsus XR. The NDA will be approved.

13.3 Recommendation for other Postmarketing Requirements and Commitments

Veloxis agreed to the following PMC’s.

PMC#1: Develop and validate a regulatory X-Ray Powder Diffraction (XRPD) test, with a 
limit of detection of not more than  for determination of crystalline tacrolimus content in 
tacrolimus extended-release tablets. Revise 3.2.P.5 Drug Product Specification accordingly. 
Submit a supplemental NDA to add the XRPD testing facility.

Add XRPD testing to the on-going drug product stability protocol (first three commercial 
batches of each strength or next three consecutive commercial batches of each strength and 
annual stability commitment batches). 
   

Final Protocol Submission:     09/2015
Study/Trial Completion:         04/2016
Final Report Submission:        07/2016
Interim Report:        01/2016

Reference ID: 3790604
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1. Summary and Recommendations 

Tacrolimus is a calcineurin inhibitor. It was approved in 1994 under the trade name Prograf
(tacrolimus capsules), and is currently indicated for prophylaxis of organ rejection in liver, 
kidney and heart transplant recipients. Prograf is an immediate release formulation and is 
given twice daily. Generic versions of Prograf are now approved.  Tacrolimus as an extended 
release capsule formulation; dosed once-daily was approved in 2013 under the name Astagraf 
XL (tacrolimus extended-release capsules) for the indication of prophylaxis of organ rejection 
in kidney transplant recipients, and granted 3-year marketing exclusivity.  These two products 
are manufactured by Astellas.  

Veloxis has developed an extended release tablet formulation which is dosed once-daily, and 
will be marketed under the trade name Envarsus XR; the trade name has been found to be 
acceptable by DMEPA.

Veloxis submitted results of multiple Phase 1, Phase 2 and Phase 3 studies.  The results of 
Study 2017 and Study 3002 in de novo kidney transplant recipients and the results of Study 
3001 in kidney transplant recipients converted from Prograf to Envarsus XR provide 
substantial evidence of safety and efficacy to support approval, for the following use:

1 INDICATIONS AND USAGE:
ENVARSUS XR is indicated for the prophylaxis of organ rejection in kidney 
transplant patients in combination with other immunosuppressants.  

Limitations of Use
ENVARSUS XR extended-release tablets are not interchangeable or substitutable with 
other tacrolimus products [see Warnings and Precautions (5.3)].

Three strengths of Envarsus XR capsules will be marketed: of 0.75 mg, 1 mg 
and 4 mg.  

Reference ID: 3651399
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On October 17, 2014, the Exclusivity Board sent a letter to Astellas requesting an analysis of
how Astagraf XL (NDA 204096) qualifies for 3-year exclusivity under the Agency’s 
interpretation of section 505(v) of the Federal Food, Drug, and Cosmetic (FD&C) Act as set 
forth in the Agency’s April 9, 2012 letter from Janet Woodcock, Director, CDER, to Thomas 
Doyle, Docket No. FDA-2006- P-0007.14  A copy of that letter summarizing the Agency 
decision on Vancocin was attached to the request sent to Astellas (and archived under NDA 
204096).

Astellas responded with a letter from Covington & Burling, LLC dated October 27, 2014,
(received officially on October 30, 2014) commenting that the once-daily regimen represents a 
new condition of use, whereas the Vancocin regimen was judged to be a refinement of a 
regimen.  Astellas further adds that Astagraf  XL’s once-daily dosing regimen was considered 
a new condition of use that triggered the Pediatric Research Equity Act (PREA), whereas for 
the Vancocin approval the FDA acknowledged PREA was not triggered by the supplemental 
NDA.

On October 27, 2014, an information request was sent to Veloxis for NDA 206406 asking
Veloxis whether the NDF 3-year exclusivity listed for Astagraf XL in the Approved Drug 
Products with Therapeutic Equivalence Evaluations (orange book) affects the type of action 
letter than can be issued.  Assuming there are no outstanding deficiencies for NDA 206406, 
the choices would be a Tentative Approval letter if Astagraf XL exclusivity blocks approval at 
this time, or [Full] Approval letter if Astagraf’s exclusivity does not block approval.

In a letter dated October 29, 2014, Veloxis responded that they relied on Prograf for their 
505(b)(2) application and did not rely on Astagraf XL. They further note they are a different 
dosage form, with different strengths, different bioavailability and PK characteristics, and do
not believe Envarsus XR is affected by the Astagraf XL exclusivity. (See Figure 1)

Table 2. Summary of Various Characteristics for the Three Tacrolimus Products
Envarsus XR Astagraf XL Prograf

NDA number N206406 N204096 N050708
Applicant Veloxis Astellas Astellas
NDA type 505(b)(2) 505(b)(1) 505(b)(1)
Dosage Form Tablet Capsule Capsule
Formulation Extended release Extended release Immediate release
Dosing frequency Once daily Once daily Twice daily
Strengths (mg) 0.75, 1, 4 0.5, 1, 5 0.5, 1, 5
Dose adjustment by 
therapeutic drug 
monitoring (TDM)

TDM TDM TDM

                                                
4 The Agency’s interpretation was subsequently upheld in ViroPharma, Inc. v. Hamburg, 898 F.Supp.2d 1
(D.D.C.2012).

Reference ID: 3651399
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4. Nonclinical Pharmacology/Toxicology

For detailed information, see Pharmacology /Toxicology (P/T) Reviews.

The applicant has submitted a 505(b)(2) NDA application for an extended release formulation 
of tacrolimus, Envarsus XR, and relies on the approval of Prograf capsules (NDA 050708) to 
support nonclinical safety of Envarsus XR. Revisions to the nonclinical sections of the product 
labeling predominantly reflect changes in the safety margins resulting from comparing the 
dose based on body surface area (mg/m2) or exposure (AUC) following oral administration, 
based on the starting dose of 0.14 mg/kg/day. These revisions have been incorporated in the 
package insert.

Comment: The application can be approved from the Pharmacology/Toxicology perspective.

5. Clinical Pharmacology/Biopharmaceutics

For complete information, see the Clinical Pharmacology review. 

Based on the reviewer’s analyses of tacrolimus PK, concentration and dose data from two 
Phase 2 studies and two Phase 3 studies in de novo kidney transplant patients and stable 
kidney transplant patients switched from tacrolimus immediate release capsules (Prograf®), as 
well as Phase 1 PK studies in healthy subjects, the reviewer’s recommendations regarding the 
dosage and administration of Envarsus XR are as follows:

Envarsus XR Starting Dosage and Dosage Titration
 De novo kidney transplant patients  

 Stable kidney transplant patients
When switching from tacrolimus immediate release (e.g., Prograf) to ENVARSUS® XR, 
use a daily dose conversion ratio of 1:0.80 (i.e., upon conversion, the daily dose of 
Envarsus XR should be 80% of the daily dose of Prograf prior to conversion)
If needed, adjust Envarsus XR dosage to achieve tacrolimus trough concentrations within a 
4 to 11 ng/mL range, and preferably similar to the pre-conversion level.

Reference ID: 3651399
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Administration
 To achieve maximum possible and consistent tacrolimus exposures, take Envarsus XR 

without food (i.e., at least 1 hour before a meal or 2 hours after a meal), and at the same 
time each day (preferably in the morning).

Therapeutic Drug Monitoring
Monitor tacrolimus whole blood trough concentrations frequently during the first 7 days post-
transplant. When interpreting measured concentrations, clinicians should be aware that the 
time to achieve steady state is approximately 7 days after initiating or changing the Envarsus 
XR dose; however, administration of a higher Envarsus XR starting dosage (e.g., ≥ 0.17 
mg/kg/day) could potentially result in higher than expected initial tacrolimus concentrations 
and/or systemic exposure.

Studies in De Novo Kidney Transplant Patients 
Phase 2 Study 2019 determined tacrolimus PK parameters in de novo kidney transplant 
patients, a starting Envarsus XR daily dose of 0.17 mg/kg/day (regardless of race) would result 
in a 2.0 to 2.6 -fold higher tacrolimus AUC0-24/Cmax/Ctrough on Day 1, as compared to 
Prograf starting at 0.1 mg/kg/day (given twice daily).

In Study 2017, the mean/median tacrolimus whole blood trough concentrations (Ctrough) 
achieved in Envarsus XR patients at a starting dose of 0.14 mg/kg/day were within the 
protocol defined target tacrolimus Ctrough range (7-20 ng/mL), and increased steadily during the 
first 7 days post-transplant. Per the applicant, no patients in Phase 2 Study 2017 experienced 
graft failure or died during the 12-month study; there was no statistically significant difference 
between Envarsus XR and Prograf in terms of the cumulative incidence of freedom from 
biopsy-proven acute rejection (BPAR), and severity of BPAR episodes.

Envarsus XR was prospectively evaluated in de novo kidney transplant patients in the 12-
month Phase 3 Study 3002, comparing Envarsus XR, starting dose of 0.17 mg/kg/day (given 
QD) vs. Prograf, starting dose of 0.1 mg/kg/day (given BID), with subsequent dosage 
adjustments based on the attainment of the protocol-specified target tacrolimus trough 
concentration ranges of 6-11 ng/mL (first 30 days), and 4-11 ng/mL thereafter. The 
mean/median tacrolimus whole blood trough concentrations measured in Envarsus XR patients 
were higher than the upper limit of the protocol specified target range during the first 7 days, 
and higher than that achieved in the Prograf twice daily arm during the first 14 days, due at 
least in part to the higher administered daily doses of Envarsus XR than Prograf during the 
first week post-transplant, and dosing was higher on LCP-Tacro ( blue bars) compared to 
Prograf (red bars) during this time, as shown in Figure 2. 

Reference ID: 3651399
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Figure 2. Administered Tacrolimus Daily Dose (mg) and Measured Tacrolimus Trough 
Concentrations (ng/mL) of De Novo Kidney Transplant Patients by Treatment – Study 
3002

Administered Tacrolimus Daily Dose (mg)
(Average over Visit Interval)

Measured Tacrolimus Whole Blood Trough Concentrations
(ng/mL; Local Laboratory Readings)

Legend: LCP-Tacro = ENVARSUS® XR (blue bars with solid blue line); PROGRAF (red bars with broken red line);
protocol defined target tacrolimus trough concentrations (dashed horizontal lines)
*reviewer’s analysis includes 12-month study completers
Source: page 7 of Clinical Pharmacology review.

Studies in Stable Kidney Transplant Patients
In Study 2011, the steady state AUC-Ctrough correlation lines of Envarsus XR and Prograf were 
superimposable (i.e., the slopes of the lines were comparable, and the data points comprising 
each line overlapped substantially); the AUC-Ctrough correlation coefficients (r ≥ 0.79) were 
satisfactory. This observation suggests that targeting the same tacrolimus trough concentration 
range as Prograf would be appropriate for stable kidney transplant patients switched from 
Prograf to Envarsus XR (at a daily dose conversion ratio of 1:0.8).

In Study 3001, stable kidney transplant patients (30 African Americans/Blacks and 120 non-
African Americans/non-Blacks) receiving stable doses of Prograf twice daily and with 
tacrolimus trough concentration within 4-15 ng/mL at the end of the 7-day run-in period were 
randomized (1:1) at baseline to either continue treatment with Prograf twice daily at the 
current dose, or switch to Envarsus XR once daily. The Prograf-to-Envarsus XR daily dose 
conversion ratio was 1:0.85 for Blacks/African Americans, or 1:0.7 for non-African 
Americans/non-Blacks (slightly different from that used in Phase 2 Study 2011).

The reviewer stated that the baseline-to-Week 1 ratio of mean tacrolimus daily doses 
administered in Study 3001 were 0.8 for Envarsus XR conversion patients and 1.0 for Prograf 
continuation patients. This observation provided support for the reviewer’s proposal to 
recommend a Prograf-to- Envarsus XR daily dose conversion ratio of 1:0.8 (regardless of 
race). After the first month, the target trough concentrations should be 4-11 ng/mL, similar to 
the pre-conversion level. Figure 3 presents the results of the tacrolimus trough concentrations 
in stable kidney transplant patients from Study 3001.

Reference ID: 3651399
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Figure 3. Daily Tacrolimus Trough Concentrations (ng/mL) in Stable Kidney Transplant 
Patients in Study 3001, by Treatment

Legend: ENVARSUS® XR (blue solid boxes with blue solid line); PROGRAF (red open boxes with red broken line); protocol defined
target tacrolimus trough concentrations (black horizontal broken lines)
Source: Clinical Pharmacology Review, page 10

Comment:  The application can be approved from a Clinical Pharmacology perspective.

6. Immunology

For detailed information, see Immunology Review.

Based on the review of multiple published studies, the Immunology reviewer recommended 
that revisions be made to the labeling in Section 12.1 Mechanism of Action:

Tacrolimus binds to an intracellular protein, FKBP-12. A complex of tacrolimus-FKBP-12, 
calcium, calmodulin, and calcineurin (an ubiquitous mammalian intracellular enzyme) is then 
formed and the phosphatase activity of calcineurin inhibited. Such inhibition prevents the 
dephosphorylation and translocation of various factors such as the nuclear factor of activated 
T-cells (NF-AT) and nuclear factor kappa-light-chain-enhancer of activated B-cells (NF-κB).

Tacrolimus inhibits the expression and/or production of several cytokines that include 
interleukin (IL)-1 beta, IL-2, IL-3, IL-4, IL-5, IL-6, IL-8, IL-10, gamma interferon, tumor 
necrosis factor-alpha, and granulocyte macrophage colony stimulating factor. Tacrolimus also 
inhibits IL-2 receptor expression and nitric oxide release, induces apoptosis and production of 
transforming growth factor-beta that can lead to immunosuppressive activity. The net result is 
the inhibition of T-lymphocyte activation and proliferation as well as T-helper-cell-dependent 
B-cell response (i.e., immunosuppression).

Comment:  The application can be approved from a Immunology perspective.
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7. Clinical/Statistical-Efficacy

7.1 Phase 3 and Phase 2 Clinical Trials Supporting Approval

For complete details regarding the study design and outcome of the clinical studies, see 
Clinical and Statistical Reviews. The summary below is excerpted from these reviews.

This NDA contains two Phase 3 studies, 12-months in duration:  Study 3002 was conducted in 
de novo kidney transplant patients and Study 3001 was conducted in stable renal transplant 
patients, 3 months to 5 years post-transplant.  Phase 2 Study 2017 was designed primarily as a 
pharmacokinetic study, was smaller and not powered to demonstrate efficacy and followed 
patients for 12 months to assess safety. The results for study 2017 are relevant because this 
trial evaluated the starting dose of 0.14 mg/kg/day.

Phase 3 Studies 3002 and 3001, and Phase 2 Study 2017 served to support the evaluation of
efficacy and safety for this NDA and an overview of these studies is presented in Table 3.

Table 3. Overview of Phase 3 Studies 3002 and 3001, and Phase 2 Study 2017 in Kidney 
Transplant Patients

Study Phase and Design Primary
endpoint and 
objective

LCP-Tacro Prograf Study
Population

3002 Phase 3, double-blind,
double-dummy, multi-
center, prospective, 
randomized study of
the efficacy and safety
of LCP-Tacro once
daily compared to 
Prograf capsules 
twice daily with 
MMF

Death, graft
failure, BPAR or
lost to follow-up 
within 12 months 
after randomization. 
To show NI.

N= 268

LCP-Tacro 
tablets,  0.75,  1 
and 4 mg once
daily (QD)

N=275

Prograf 
capsules 
(tacrolimus),
0.5 mg, 1 mg, 
and 5 mg twice
daily (BID)

Adult De
Novo 
Kidney 
transplant 
recipients

3001 Phase 3, open-label,
multicenter,
randomized study of
the efficacy and safety
of conversion from 
Prograf capsules
twice daily to LCP-
Tacro tablets once
daily

Efficacy failure
defined as death,
graft failure, BPAR 
or LTFU at 12 
months after
the first dose of study
drug.
To show NI.

N=163

LCP-Tacro
0.5, 1, 2, and 5
mg tablets (QD).

Initial dosing 0.7 
of total daily dose
of Prograf being
taken for non-
blacks, 0.85 
multiple for blacks

N=163

Prograf 0.5-,
1-, and 5-mg 
capsules(BID).
Only patients 
taking a stable 
total daily dose
of at least 2 mg
of Prograf were 
eligible for entry
into the study.

Stable
kidney 
transplant 
patients
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2017 Phase 2, open-label,
multi-center, 
randomized trial 
to demonstrate
the PK of LCP-
Tacro tablets 
once daily and 
Prograf® 
capsules twice
daily.

Tacrolimus PK
on Days 1, 7, and 14 
and the proportion of 
patients achieving 
tacrolimus trough 
levels of
7 to 20 ng/mL
on Days 1, 2,
3, 4, 7, 10, 12, and 
14. Efficacy also 
assessed.

N=32
LCP-Tacro
0.5, 1, 2 and 5 
mg tablets once 
daily (QD)

N=31
Prograf 0.5 1 
and
5 mg capsules 
twice daily 
(BID)

Adult de
novo 
kidney 
transplant 
patients

Source: Adapted from Statistical Review, page 8.

The primary endpoint was the rate of treatment (efficacy) failure, defined as biopsy-proved 
acute rejection, graft loss, death or loss to follow-up by the 12-month post-transplant visit.

For Study 3002, the treatment failure rate was 18.7% in the LCP-Tacro group and 19.6% in the
Prograf group. The difference between the two groups (LCP-Tacro – Prograf) is -1.0% and the 
95% confidence interval is (-7.6%, 5.6%).  The upper bound of this CI is smaller than the pre-
specified non-inferiority (NI)) margin of 10%. The sponsor’s justification for the 10% non-
inferiority (NI) margin was found to be appropriate (see Section 7.2).

Table 4. Efficacy Failure Results* from Studies 3002, 3001, and 2017

Study 3002, 12M Study 3001, 12M Study 2017, 6M
LCP-
Tacro
N=268***

Prograf
N=275

LCP-
Tacro
N=162****

Prograf
N=162****

LCP-
Tacro
N=32

Prograf
N=31

Efficacy Failure
BPAR**
Death 
Graft 
loss 

50 (18.7)
36 (13.4)
8 (3.0)
9 (3.4)
4 (1.5)

54 (19.6)
37 (13.5)
8 (2.9)
11 (4.0)
5 (1.8)

4 (2.5)
2 (1.2)
2 (1.2)
0
0

4 (2.5)
2 (1.2)
1 (0.6)
0
1 (0.6)

2 (6.3)
1(3.1)
0
0
1 (3.1)

3 (9.7)
2 (6.5)
0
0
1 (3.2)

95% CI of Efficacy
Failure
(LCP-Tacro -
Prograf)

-1.0% (-7.6%, 5.6%) 0% (-4.2%, 4.2%)# -3.4%(-20.7%, 12.6%)

Source: Statistical Review, page 5.
*Efficacy failure assessed at 12 months for Studies 3002 and 3001 and at 6 months for Study 2017.
**BPAR: Biopsy proven acute rejection. BPAR was based on central biopsy readings for Study 3002, and was 
based on local biopsy readings for Study 3001, and Study 2017.
***The sponsor’s results for Study 3002 exclude one patient (patient ID 034154017) from the LCP-Tacro arm, 
considered as an efficacy failure in the statistical review because the patient had a clinically suspected acute 
rejection within the 12 month study period, although the biopsy was not done until day 366; the protocol defined 
an efficacy failure as a BCAR through day 365.
**** In Study 300, 326 patients were randomized to the two treatment groups with 163 patients in each treatment 
group. One patient in each treatment group did not receive study drug, therefore, there were 162 in LCP-Tacro 
group and 162 in Prograf group included in the analysis of efficacy.
# The 95% CI for the BPAR rate is (-3.4, +3.4)
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8. Safety

The details of the safety evaluation are included in the Clinical and Statistical reviews.

Studies 3002, 3001 and 2017 were also reviewed for safety.  Overall, there were 463 LCP-
Tacro and 469 Prograf patients enrolled in these trials and treated for up to 12 months. In 
Study 3002, de novo kidney transplant patients were treated with LCP-Tacro (N=268) or 
tacrolimus immediate-release product (N=275) and concomitant immunosuppressants. The 
clinical reviewer noted that an adequate number of kidney transplant patients demographically 
representative of the US kidney transplant population, both de novo and stable, received LCP-
Tacro extended release tablets at appropriate doses and with sufficient duration to permit an 
adequate safety analysis. Because of the differences in the population (de novo and stable) and 
in design (difference in starting doses), the results from these trials are not pooled. More 
detailed presentation of data is presented for the de novo Study 3002, which evaluated a 
starting dose of LCP-Tacro 0.17 mg/kg/day.  For Study 3001, similar events were seen, but 
rates were lower, as would be expected in a stable population.  For the Phase 2 Study 2017, 
similar types of events were also seen; this study evaluated a lower starting dose of LCP-Tacro
0.14 mg/kg/day.

Deaths

De Novo Study 3002
A total of 16 deaths (8 in each group) occurred during the first 12 months of Study 3002. 
Eleven of the 16 deaths occurred either when the patient was receiving the study drug or 
within 30 days of last dose of the study drug, hence classified as “treatment emergent” by the 
applicant. In addition to these 16 deaths, two more deaths in the Prograf group and one more 
death in the LCP-Tacro group occurred outside the 12 month study period making the total 
number of deaths in the study 19. During the 12 month study period, the most common cause 
of death was cardiovascular AEs (3/8) in the LCP-Tacro group compared to infections (7/8) in 
the Prograf group. There was one malignancy-related death in an LCP-Tacro patient who died 
due to post-transplant lymphoproliferative disorder (PTLD). Overall, the numbers of deaths in 
the two study groups were balanced and the reported causes of death were compatible with the 
generally encountered causes of death in the transplant patient population.

Conversion Study 3001
A total of four patients died in Study 3001, three in the LCP-Tacro group and one in the 
Prograf group. One of the three deaths in the LCP-Tacro group occurred outside the 12 month 
study period. In the Clinical Reviewer’s assessment none of the four deaths seem to be 
attributable to the study drugs. No graft losses were reported during the study period in Study 
3001.

Phase 2 Study 2017
There were no deaths reported in this study.

Graft Losses

De Novo Study 3002
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In Study 3001, 9 patients in the LCP-Tacro group and 11 patients in the Prograf group lost 
their grafts during the 12 month study period. One patient in each group lost their grafts 
without ever receiving the study drug. 

Conversion Study 3001
There were no graft losses in this study.

Phase 2 Study 2017
There were no graft losses in this study

Other Serious Treatment Emergent events

De Novo Study 3002
Treatment-emergent adverse event was defined as any adverse event that started after the first 
dose and within 30 days after the final dose of study drug. More than half of all patients 
(53.4% in the LCP-Tacro group and 58.9% in the Prograf group) experienced at least 1 serious 
treatment-emergent adverse event. The most common of these were urinary tract infection, 
kidney transplant rejection and other transplant-related complication, CMV infection and 
increased creatinine.  Polyomavirus-associated nephropathy (PVAN) as an SAE was only 
reported in the LCP-Tacro group (n=2) and resulted in treatment discontinuation in these two 
patients.

Conversion Study 3001
SAEs were reported for 36 (22.2%) patients in the LCP-Tacro group and 26 (16.0%) patients 
in the Prograf group. The most frequently reported SAE was UTI (2.2% overall), and this 
event occurred in both treatment groups in Study 3001. Since Study 3001 is a study conducted 
in stable transplant patients the rates of SAEs in both groups are much lower compared to 
Study 3002 conducted in de novo transplant recipients. Overall SAEs are balanced across the 
two treatment groups.

Phase 2 Study 2017
SAEs were reported for 15 (46.9%) patients in the LCP-Tacro group and 21 (67.7%) patients 
in the Prograf group in this de novo Phase 2 study. The most frequently reported SAE were in 
the Infections and Infestations group.

Discontinuations

De Novo Study 3002
The numbers of patients who experienced TEAEs resulting in discontinuation from study drug 
and/or withdrawal from the study were similar in the two treatment groups (12.3% and 12.4% 
in the LCP-Tacro and Prograf groups, respectively).

The most common adverse reactions leading to discontinuation in Envarsus XR-treated 
patients were related to infections (1.1%), injury/procedural (2.2%), renal and urinary 
disorders (1.5%), and investigations (0.4%). The incidence of TEAEs was similar between the 
two treatment groups. 
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Conversion Study 3001
TEAEs leading to discontinuation of the study drug and/or withdrawal from the study were 
more frequent in the LCP-Tacro group compared to the Prograf group (8% vs. 1.2%). 

The most common adverse reactions leading to discontinuation in Envarsus XR-treated 
patients were related to infections (1.2%), neoplasms benign/malignant (1.2%), cardiac 
disorders (1.2%), and investigations (1.2%). The incidence of TEAEs was similar between the 
two treatment groups. 

Phase 2 De Novo Study 2017
In both the LCP-Tacro and the Prograf groups, 2 patients in each group withdrew early from 
the study due to adverse events.

Common Adverse Reactions

The adverse reactions reported in the two Phase 3 studies are presented in Table 5. As can be 
seen, similar types of adverse reactions are reported, and the rates are lower in the stable 
population, as would generally be expected.
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Table 5. Adverse Reactions Occurring in ≥10% of LCP Tacro-Treated Kidney 
Transplant Patients in Study 3002 and Study 3001 through 12 Months

Source: Statistical Review, page 40. * A patient reporting more than 1 adverse event within a system organ class 
or preferred term is counted only once at that level of summarization. 
In Study 300, 326 patients were randomized to the two treatment groups with 163 patients in each treatment 
group. One patient in each treatment group did not receive study drug, therefore, there were 162 in LCP-Tacro 
group and 162 in Prograf group included in the analysis of efficacy.

The clinical reviewer noted that in Studies 3002, 3001 and 2017, no imbalances were observed 
between the LCP-Tacro groups and the Prograf groups with regards to deaths, graft loses, 
serious adverse events (SAEs), AEs, opportunistic infections, malignancies and other adverse 
events of interest, except for a higher number of patients with higher tacrolimus trough 
concentations (tacrolimus toxicity) and BK virus associated nephropathy (BKVAN) events in 
the LCP-Tacro group of Study 3002, but not the other two studies (3001, and 2017).

The overall incidence of infections and infections with identified etiology in the de novo 
kidney transplant recipients treated with Envarsus XR or tacrolimus immediate-release product 
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in Study 3002 are shown in Table 6. 

Table 6. Percentage of Patients with Infections through One Year Post-Kidney 
Transplant in Study 3002

ENVARSUS XR 

N=268

Prograf
(tacrolimus)
N=275

All infections 70% 65%
Urinary Tract Infections 29% 27%
Respiratory Infections 28% 24%
Bacterial Infections 13% 18%
Cytomegalovirus Infections 11% 9%
Fungal Infections 9% 8%
Gastrointestinal Infections 6% 4%
BK virus * 6% 9%
Serious Infections 26% 24%

*BK virus associated nephropathy (BKVAN) occurred in 1.5% (4/268) and 0.7% (2/275) in the Envarsus and 
tacrolimus immediate-release treatment groups, respectively.
Source: derived from the clinical review.

Subgroup Analysis
The statistical reviewer examined outcome by demographic subgroups in Study 3002 and 
noted no significant differences. There were very few events in Study 3001 to allow 
meaningful subgroup analyses. 

The efficacy failure rates among males were slightly higher (21.3%) in the LCP-Tacro group 
than the failure rate (19.3%) in the Prograf group. Among females, the efficacy failure rate in 
the LCP-Tacro arm was lower (13.8%) than the failure rate in the Prograf arm (20.2%). The 
difference was not statistically significant. Among patients younger than 65 years of age, the 
efficacy failure rates were the same (19.4%) for the two treatment groups. Among older than 
65 years patients, the efficacy failure rate was lower in the LCP-Tacro test arm (1/16=6.3%) 
than in the Prograf control arm (6/28=21.4%). The difference was not statistically significant.
Race (black vs non-black) was one of the stratification factors at randomization. The majority 
of the patients in the study were white (417/543=76.8%). The results between the two 
treatment groups appear to be similar for white and other groups of patients. For black 
patients, the failure rate was lower (3/10=30%) in the LCP Tacro arm than in the Prograf arm
(6/15=40%). The difference was not statistically significant.

Elevated Tacrolimus Trough Concentrations
As summarized in the medical officer review, there were 26 LCP-Tacro patients reported to 
have tacrolimus overdosing or tacrolimus toxicity, compared to 3 Prograf patients in Study 
3002. This coding was used for patients whose tacrolimus trough concentrations were 
noticeably higher than the target concentrations. In the LCP-Tacro arm, values up to 52 ng/mL 
were reported.  A similar imbalance was not observed in either Study 3001 or Study 2017.  
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Information relating to adverse reaction findings in the submission and class labeling will be 
reflected in the warnings, precautions, and adverse reactions sections of the labeling, as 
appropriate.   

Comment: The clinical and the statistical reviewers concluded that benefits outweigh the risk 
and recommend approval of this application.

9. Advisory Committee Meeting

The review of this NDA submission for the indication of kidney transplant indication did not 
raise new scientific issues that needed input from the Advisory Committee.

10. Pediatrics

Under the Pediatric Research Equity Act (PREA) (21 U.S.C. 355c), all applications for new 
active ingredients, new indications, new dosage forms, new dosing regimens, or new routes of 
administration are required to contain an assessment of the safety and effectiveness of the 
product for the claimed indication(s) in pediatric patients unless this requirement is waived, 
deferred, or inapplicable.

PREA requirements do not apply to the current NDA submission since it has been granted 
orphan designation by the FDA. 

11. Other Relevant Regulatory Issues

11.1  Office of Compliance Facility Inspections
The Office of Compliance has issued an overall recommendation of ‘Acceptable’ based
on the satisfactory cGMP status of the manufacturing facilities.

11.2  Office of Scientific Investigation (OSI) Audits

Inspections were performed at one domestic site (UCLA Medical Center) and two 
international sites (Poland and Germany) by the Office of Scientific Investigations (OSI). No 
issues were identified in any of these three sites and NAI letters will be issued.

11.3  Debarment certification

Veloxis Pharmaceuticals certified that it did no and will not use in any capacity the services of 
any person debarred under section 306 o the Federal Food, Drug, and Cosmetic Act in 
connection with this application.

11.4  Financial Disclosure

As part of the NDA submission the Applicant included the FDA Form 3454 (Certification: 
Financial Interests and Arrangements of Clinical Investigators) and FDA Form 3455 
(Disclosure Statement).  Sixty-eight investigators participated in Study 3002, forty-seven 
participated in Study 3001, and nine in Study 2017; 2 of these 124 investigators had 
disclosable financial arrangements.  The reviewer determined that these arrangements did not 
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As noted in the “Approved Drug Products with Therapeutic Equivalence Evaluations” (the 
“Orange Book”), the listed drug product Astagraf XL (NDA 204096), with which you 
share conditions of approval for which new clinical studies were essential, is subject to a 
period of exclusivity protection under sections 505(c)(3)(E)(iii) and 505(j)(5)(F)(iii) of the 
Act. Therefore, final approval of your application under section 505(c)(3) of the Act [21 
U.S.C. 355(c)(3)] may not be made effective until that product’s exclusivity period has 
expired. 

Otherwise, the application is ready for approval, all disciplines recommend approval, two large 
controlled Phase 3 trials and one Phase 2 trial demonstrated Envarsus XR is safe and effective 
for the prophylaxis of organ rejection in kidney transplant recipients. The facilities are 
acceptable and investigator site inspections recommend the clinical trial data are reliable. 
Labeling has been finalized.

13.2 Risk Benefit Assessment

End-stage kidney disease is a life-threatening condition with limited treatment options: dialysis
or kidney transplantation. Long-term outcome and survival has been shown to be greater after
transplantation than dialysis. The recipients of the kidney allograft need to receive
immunosuppressants to prevent the recipient’s immune system from rejecting the allograft.

There are a number of immunosuppressants available. Because transplant recipients are
generally on multiple drugs including immunosuppressants and drugs for managing other
medical conditions, Astellas developed a once-daily formulation of tacrolimus as an extended
release capsule.

Managing transplant patients is a balance in terms of providing sufficient immunosuppression
to keep the recipient from rejecting the organ, but adjusting doses and immunosuppressants to
minimize toxicity. The increased survival, reduced graft loss and reduced rates of acute
rejection achieved with these products, is weighed against the toxicity associated with their
use. The goal of management is achieve adequate immunosuppression and to minimize the
toxicity through dose reduction, changing drugs, or treating the toxicity (e.g., infection,
hypertension, NODAT, etc.).

The efficacy of the extended release tablet was evaluated in two Phase 3 studies:  Study 3002 
evaluated Envarsus XR in de novo kidney transplant patients and Study 3001 evaluated 
patients converted from Prograf to Envarsus XR.  In addition, Study 2017 was relevant in the 
selection of the initial Envarsus XR starting dose of 0.14 mg/kg/day.  In Study 3002, Envarsus 
was shown to be non-inferior to Prograf, and the outcome met the pre-defined non-inferiority 
margin.  In Study 3001, comparable efficacy was shown between the two arms.

In Study 3002, LCP-Tacro patients had comparatively more frequent and higher recordings of 
tacrolimus trough levels above the protocol specified target range, mainly occurring during the 
initial two weeks after transplantation which was as high as 52 ng/mL. Conversely patients in 
the Prograf group experienced less frequent and of smaller magnitude elevations of trough 
levels above the target range throughout the study. This difference is likely due to the higher 
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 Evaluate conditions that might be expected to promote crystallization of tacrolimus in 
 tablets, such as elevated  and exposure to accelerated and 

stress conditions (PMC #4). 

 Evaluate the effect of MeltDose manufacturing process parameters on the crystalline 
content of  tablets (PMC #5).
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