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1 Executive Summary 

Trygg Pharma Inc. (the sponsor) is seeking approval of OMTRYG (AKR-963 capsule) 
under the provisions of Section 505(b)(2) for the following proposed indication: 

 “As an adjunct to diet to reduce triglyceride (TG) levels in adult patients with severe 
(≥500 mg/dL) hypertriglyceridemia” 

The sponsor is relying upon the Agency’s previous findings of safety and effectiveness 
for the reference listed drug (RLD), Lovaza® (omega-3-acid ethyl esters) Capsules, oral 
(NDA 21-654, GlaxoSmithKline). AKR-963 is manufactured as a soft-gelatin liquid 
filled capsule formulation, intended for oral use. Each 1.16 g AKR-963 capsule contains 
at least 900 mg of total omega-3-acid ethyl esters sourced from fish oil. The major 
components are: approximately 465 mg of eicosapentaenoic acid ethyl ester (EPAee) and 
375 mg of docosahexaenoic acid ethyl ester (DHAee). 

Clinical pharmacology of AKR-963 under this 505(b)(2) submission was supported by 3 
studies including one definitive bioequivalence (BE) trial conducted under fed condition, 
one BE trial conducted under fasted condition, and one pilot relative bioavailability 
study. Concentrations of eicosapentaenoic acid and docosahexaenoic acid from Total 
Lipids (Total EPA and DHA), EPA ethyl ester (EPA-EE) and DHA ethyl ester (DHA-
EE), and EPA and DHA from Free Fatty Acids (Free EPA and DHA) were measured. 
The sponsor conducted a randomized, double-blind, placebo-controlled, parallel-group, 
non-inferiority phase 3 study in the target patient population to assess the relative safety 
and efficacy of AKR-963 compared to Lovaza. This pivotal efficacy trial used the to-be-
marketed commercial AKR-963 formulation, and therefore, the BE trials were not 
deemed pivotal for approval. 

1.1 Recommendation 

The Office of Clinical Pharmacology / Division of Clinical Pharmacology 2 (OCP/DCP-
2) has reviewed the clinical pharmacology data submitted to NDA 204977 for approval 

of OMTRYG [AKR-963 Capsules]. The clinical pharmacology information is 
acceptable for AKR-963. The NDA can be approved with regards to the clinical 
pharmacology information. 

1.2 Phase IV Commitments 

None 

1.3 Summary of Important Clinical Pharmacology Findings 

The bioequivalence was appropriately demonstrated between the to-be-marketed 
OMTRYG 1.16 g formulation and the RLD (Lovaza® formulation) under high-fat diet 
fed conditions, for Cmax and AUC0-72h of total plasma EPA and DHA (with and 
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without baseline adjustment). In addition, the data demonstrated the bioequivalence 
between to-be-marketed OMTRYG 1.16 g formulation and the Lovaza® formulation 
under fasted condition for Cmax and AUC0-72h of total plasma EPA and DHA (with and 
without baseline adjustment). In conclusion, the clinical pharmacology aspects of 
OMTRYG were appropriately characterized and support the approvability of this NDA. 

Significant food effect on the bioavailability of Total EPA and Total DHA in plasma was 
observed for both OMTRYG and reference Lovaza formulations. To this reviewer’s 
knowledge such an effect has not been reported before for any approved omega-3 fatty 
acid/ester based drug product. However, based on the references provided by the sponsor, 
there are a number of publications that seem to substantiate the food effect. 

The efficacy results from pivotal TRGG-963-002 trial showed median percent change in 
TG from baseline to Period A endpoint (Week 12) was -17.4% (Median baseline TG of 
624.0 mg/dL) for the placebo group, -26.8% for the Lovaza group (Median baseline TG 
of 655.3 mg/dL), and -24.7% for the AKR-963 group (Median baseline TG of 701.5 
mg/dL). The median of the differences in percent change between placebo and Lovaza 
was -14.0%. 

Although sponsor claimed non-inferiority of AKR-963 to Lovaza, the magnitude of 
efficacy was substantially lower for both test drug and comparator. During the review 
Agency identified statistical issues with the efficacy results, and sent an information 
request to the sponsor (see Letter in DAARTS dated 05/21/2013) to explain the observed 
lower than expected treatment effects of AKR-963 and Lovaza, and was also requested to 
clarify how treatments were administered with regards to meals. Sponsor submitted their 
response on 07/03/2013 including the results of a revised statistical analysis defending 
their results. While readers are referred to the Clinical and Statistical Review for more 
details on this issue, the sponsor’s conclusions from the revised statistical analysis are 
captured below: 

 

If the main question is framed as “How do the results of these relative BA studies relate 
to the observed clinical efficacy results for this application?” there are some important 
things to highlight with regards to the clinical relevance of the bridging data on 
EPA/DHA pharmacokinetics between AKR-963 and Lovaza: 

 The two formulations are bioequivalent for total plasma EPA and DHA as well as 
EPA-EE and DHA-EE components both under high-fat diet and fasted condition. 
This means that both AKR-963 and Lovaza are expected to behave identically 
based on the conditions under which they will be administered. Considering the 
nature of treatment administration used in trial TRGG-963-002 where, as per the 
sponsor, no dosing recommendation with regards to meal has been given and 
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potentially, treatment was administered under fasted or occasionally fed condition), 
the food effect on efficacy cannot be ruled out. This might explain observed lower 
mean response for both AKR-963 and Lovaza treatments, in comparison to the 
historical data from Lovaza clinical studies. In Lovaza’s Phase 3 trials, the 
treatments were administered under fed conditions. However, no food effect study 
was conducted by the sponsor. In that sense, the Clinical Pharmacology results 
fully corroborate with the observed clinical results and are supportive of an 
approval decision for AKR-963. 

 The relevance of food effect cannot be neglected for omega 3 fatty acid ester based 
drugs. Therefore, AKR-963 should preferably be administered under fed condition 
to maximize the benefit. 

 

2 Question-Based Review (QBR) 

2.1 General Attributes 
2.1.2 What are the features of the clinical pharmacology studies and the analyses 
used to support the current application? 
OmtrygTM (AKR-963) belongs to the pharmacological class of omega-3-acid ethyl esters. 
Omega-3 ethyl esters have been shown to decrease TG levels in patients with TG levels> 
500 mg/dL by up to 45% (Lovaza® Label, 2012). The mechanism of action of omega-3 
ethyl esters is not completely understood. Potential mechanisms of action include 
inhibition of acyl-CoA:1, 2-diacylglycerol acyltransferase, increased mitochondrial and 
peroxisomal β-oxidation in the liver, decreased lipogenesis in the liver, and increased 
plasma lipoprotein lipase activity. Omega-3 ethyl esters may reduce the synthesis of 
triglycerides in the liver because EPA and DHA are poor substrates for the enzymes 
responsible for TG synthesis, and EPA and DHA inhibit esterification of other fatty 
acids. 

Clinical pharmacology of AKR-963 under this 505(b)(2) submission was supported by 3 
studies including one definitive bioequivalence (BE) trial conducted under fed state, one 
BE trial conducted under fasted state, and one pilot relative bioavailability study. 
Concentrations of EPA and DHA from Total Lipids (Total EPA and DHA), EPA ethyl 
ester (EPA-EE) and DHA ethyl ester (DHA-EE), and EPA and DHA from Free Fatty 
Acids (Free EPA and DHA) were measured. The definitive BE studies were conducted in 
a replicate cross-over design and the sponsor pre-specified the following for statistical 
analysis approach (as described in detail in agency’s Guidance on Progesterone1): 

In short, using PROC MIXED in SAS®, based on the log-transformed individual values 
obtained for the AUC(0-72h) and Cmax parameters between-treatments and within-
reference treatment differences were calculated for each subject included in the final 
dataset. The within-reference differences were analyzed using PROC Mixed in SAS® 
with sequence as the only factor to estimate the sequence-pooled within-reference 
variance. The intra-subject-within-reference standard deviation was estimated from the 
residual variance (SWR): 

                                                      
1 http://www.fda.gov/downloads/Drugs/GuidanceComplianceRegulatoryInformation/Guidances/UCM209294.pdf 
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The method used to test bioequivalence between the test and reference products was 
decided by the value of the intra-subject-within-reference standard deviation (SWR): 

 If SWR < 0.294: the regular un-scaled average bioequivalence approach (ABE) 
was used. 

 If SWR ≥ 0.294: the reference-scaled average bioequivalence approach (RSABE) 
was used. 

The Table 1 below summarizes statistical assessments used for BE evaluation of primary 
pharmacokinetic parameters in clinical pharmacology studies. 

Table 1  Overview of statistical assessments used for BE evaluation of primary 
pharmacokinetic parameters in clinical pharmacology studies 

Study Analyte Parameter Type Method 

TRGG-963-005 
(Fed BE) 

Total EPA and Total 

DHA (Primary) 
Cmax and AUC0-72h Adjusted and 

Measured: 
ABE 

EPA-EE and DHA-

EE (Primary) 
Cmax, AUC0-t, and 
AUC0-inf* 

Adjusted and 
Measured 

RSABE 

Free-EPA and Free-

DHA (Secondary) 
Cmax and AUC0-72h Adjusted: 

Measured: 
RSABE    
ABE 

TRGG-963-006 
(Fasted BE) 

Total EPA and Total 

DHA (Primary) 
Cmax and AUC0-72h Adjusted: 

Measured: 
RSABE    
ABE 

 Free-EPA and Free-

DHA (Secondary) 
Cmax** and AUC0-72h Adjusted: 

Measured: 
RSABE    
ABE 

*For DHA-EE AUC0-inf the ABE method was used.**Baseline adjusted Cmax for Free-EPA 
and Free-DHA, ABE method was used. For Baseline adjusted Free-EPA and Free-DHA 
Cmax, RSABE method was used. 

Total plasma EPA and total plasma DHA pharmacokinetic parameters were common 
primary evaluation in all clinical pharmacology studies. 

2.1.2 What is the composition of to be marketed formulation of AKR-963 in 
relation to the reference product Lovaza? 

AKR-963 capsule formulation intended for oral use has been manufactured as a soft-
gelatin liquid filled capsule. The strength of AKR-963 is expressed as 0.9 g to reflect that 
each capsule contains at least 900 mg of total omega-3-acid ethyl esters [Approximately 
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2.2 Key Clinical Pharmacology Issues 

2.2.1  What is the relative bioavailability of EPA and DHA from the to-be-
marketed formulation of AKR-963 in reference to Lovaza®? 

Under Fed Condition: The relative bioavailability of measured and baseline adjusted 
EPA and DHA components from the to-be-marketed AKR-963 formulation in 
comparison to the Lovaza formulation (reference) was evaluated in study TRGG-963-
005, conducted under fed conditions. This was an open-label, single-dose, randomized, 4-
period, 2-sequence, 2-treatment, replicate, crossover study, designed to evaluate the 
comparative bioavailability of two formulations of omega-3 fatty acid ethyl esters, 
administered to healthy male and female subjects under fed conditions. Subjects were 
randomly assigned to one of the two dosing sequences ABAB or BABA under fasting 
conditions. Concentrations of EPA and DHA from Total Lipids (Total EPA and Total 
DHA) and EPA and DHA from Free Fatty Acids (Free EPA and DHA), and as EPA-EE 
and DHA-EE were measured from samples collected over a 72-hour interval after dosing 
in each period. The primary bioequivalence assessment was based on the AUC0-72 and 
Cmax of plasma total EPA and total DHA levels (both observed and baseline adjusted), 
and AUCt, AUCinf, and Cmax of EPA-EE and DHA-EE plasma levels. 

Mean baseline-adjusted plasma Total EPA and DHA concentration-time profiles from 
single oral dose of AKR-963 or Lovaza® formulations given with high fat, high calorie 
breakfast are presented below in Figure 1 and Figure 2, respectively. 

 

Figure 1 Mean baseline-adjusted plasma Total EPA concentration-time 
profiles from single oral dose of AKR-963 or Lovaza formulations given with high 
fat, high calorie breakfast (TRGG-963-005) 
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Figure 2 Mean baseline-adjusted plasma Total DHA concentration-time 
profiles from single oral dose of AKR-963 or Lovaza formulations given with high 
fat, high calorie breakfast (TRGG-963-005) 

The summary of bioequivalence assessment using pharmacokinetic parameters of Total 
EPA, Total DHA, EPA-EE, and DHA-EE are presented in Tables 4, 5, 6, and 7, 
respectively.  

Total Plasma EPA: The un-scaled, average bioequivalence approach was used for 
assessment of bioequivalence (sWR for Total EPA < 0.294 for both Cmax and AUC0-
72). The 90% confidence intervals of the test to reference ratio were entirely contained 
within the pre-specified 80.00-125.00% bioequivalence range for both Cmax and AUC0-
72. However, a significant treatment effect was detected by ANOVA for the baseline-
adjusted Cmax (p=0.0006) and AUC0-72 (p=0.0495) parameters. As indicated by the 
geometric mean ratio, for AKR-963 formulation the mean baseline-adjusted Cmax was 
~10% lower and the baseline-adjusted AUC0-72 was ~9% lower than Lovaza (Table 4). 

Total Plasma DHA: The estimated sWR for Total DHA is less than 0.294 for Cmax and 
AUC0-72 obtained based on both baseline-adjusted and measured concentrations. 
Therefore, the un-scaled, average bioequivalence approach was used for assessment of 
bioequivalence. The 90% confidence intervals of the test to reference ratio were entirely 
contained within the 80.00-125.00% bioequivalence range for both Cmax and AUC0-72 
(Table 5). 
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Table 4 Statistical analysis results for Total EPA PK parameters 

 
[Treatment A1, A2: AKR-963 Fed; B1, B2: Lovaza Fed] 

Table 5 Statistical analysis results for Total DHA PK parameters 

 
[Treatment A1, A2: AKR-963 Fed; B1, B2: Lovaza Fed] 
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EPA-EE: The estimated sWR for EPA Ethyl-ester was greater than 0.294 for Cmax, 
AUCt and AUC0-inf. The reference-scaled bioequivalence approach was used for 
assessment of bioequivalence. As shown in Table 6 below, the results satisfied the two 
criteria for demonstrating bioequivalence based on this method: 

 test/reference ratio was contained within the 80.00-125.00% range, and 

 the upper 95% bound of the confidence interval of the reference-scaled criterion 
was negative. 

DHA-EE: The estimated sWR for DHA Ethyl-ester was greater than 0.294 for Cmax and 
AUCt. The reference-scaled bioequivalence approach was used for assessment of 
bioequivalence for these parameters. 
As shown in Table 7, the results satisfied the two criteria for demonstrating 
bioequivalence based on the reference-scaled BE method: 

 test/reference ratio was contained within the 80.00-125.00% range, and 
 the upper 95% bound of the confidence interval of the reference-scaled criterion 

was negative. 

Table 6 Statistical analysis results for EPA-EE PK parameters 

 
[Treatment A1, A2: AKR-963 Fed; B1, B2: Lovaza Fed] 
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Table 7 Statistical analysis results for DHA-EE PK parameters 

 
[Treatment A1, A2: AKR-963 Fed; B1, B2: Lovaza Fed] 
 
Therefore, based on the statistical analysis results, when both AKR-963 and Lovaza 
treatments were administered under fed condition (high fat, high calorie diet): 

 The AKR-963 formulation was bioequivalent to the Lovaza formulation with 
regards to the AUC0-72 and Cmax of Total Plasma EPA and Total Plasma DHA. 

 The AKR-963 formulation was also bioequivalent to the Lovaza formulation with 
regards to the AUC0-t, AUC0-inf, and Cmax of plasma EPA-EE and DHA-EE. 

Under Fasted Condition: The relative bioavailability of measured and baseline adjusted 
EPA and DHA components from the to-be-marketed AKR-963 formulation in 
comparison to the Lovaza formulation (reference) was evaluated in study TRGG-963-
006, conducted under fasted conditions. This was an open-label, single-dose, randomized, 
4-period, 2-sequence, 2-treatment, replicate, crossover study, designed to evaluate the 
comparative bioavailability of two formulations of omega-3 fatty acid ethyl esters, 
administered to healthy male and female subjects under fasted conditions. Subjects were 
randomly assigned to one of the two dosing sequences ABAB or BABA under fasting 
conditions. Concentrations of EPA and DHA from Total Lipids (Total EPA and Total 
DHA) and EPA and DHA from Free Fatty Acids (Free EPA and DHA were measured 
from samples collected over a 72-hour interval after dosing in each period. The primary 
bioequivalence assessment was based on the AUC0-72 and Cmax of plasma total EPA and 
total DHA levels as well as for EPA and DHA from Free Fatty Acids (both observed and 
baseline adjusted). 

Mean baseline-adjusted plasma Total EPA and DHA concentration-time profiles from 
single oral dose of AKR-963 or Lovaza® formulations given with high fat, high calorie 
breakfast are presented below in Figures 3 and 4, respectively. 
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Figure 3 Mean baseline-adjusted plasma Total EPA concentration-time 
profiles from single oral dose of AKR-963 or Lovaza formulations given under 
fasted condition (TRGG-963-006)  

[Note For figure above, the concentration units were reported incorrectly as ng/mL in the study report] 
 

 

Figure 4 Mean baseline-adjusted plasma Total DHA concentration-time 
profiles from single oral dose of AKR-963 or Lovaza formulations given under 
fasted condition (TRGG-963-006) 
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The summary of bioequivalence assessment using pharmacokinetic parameters of Total 
EPA, Total DHA, Free EPA, and Free DHA are presented in Tables 8, 9, 10, and 11, 
respectively.  

Total Plasma EPA: The reference-scaled bioequivalence approach was used for 
assessment of bioequivalence (sWR for Total EPA > 0.294) for both Cmax and AUC0-72 
using baseline-adjusted data.  The test/reference ratio was contained within the 80.00-
125.00% range, though indicating ~12% lower peak and total exposure, and the upper 
95% bound of the confidence interval of the reference-scaled criterion was negative.  

The un-scaled, average bioequivalence approach was used for assessment of 
bioequivalence (sWR for Total EPA < 0.294) for both Cmax and AUC0-72 based on 
measured data. The 90% confidence intervals of the test to reference ratio were entirely 
contained within the pre-specified 80.00-125.00% bioequivalence range for both Cmax 
and AUC0-72 (Table 8). 

Table 8 Statistical analysis results for Total EPA PK parameters 

 
[Treatment A1, A2: AKR-963 Fasted; B1, B2: Lovaza Fasted] 

 

Total Plasma DHA: The estimated sWR for Total DHA is greater than 0.294 for the 
Cmax and AUC72 parameters based on baseline-adjusted concentrations. Therefore, the 
reference-scaled bioequivalence approach was used for the assessment of bioequivalence. 
The test/reference ratio was contained within the 80.00-125.00% range, and the upper 
95% bound of the confidence interval of the reference-scaled criterion was negative. The 
estimated sWR for Total DHA is less than 0.294 for Cmax and AUC0-72 obtained based 
on both baseline-adjusted and measured concentrations. Therefore, the un-scaled, average 
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bioequivalence approach was used for assessment of bioequivalence. The 90% 
confidence intervals of the test to reference ratio were entirely contained within the 
80.00-125.00% bioequivalence range for both Cmax and AUC0-72 (Table 9). 

Free EPA: The reference-scaled bioequivalence approach was used for the assessment of 
bioequivalence for the AUC0-72 (estimated sWR > 0.294). The average bioequivalence 
approach was used for the assessment of bioequivalence for Cmax (estimated sWR < 
0.294). As shown in Table 10 below, using the baseline corrected data: for AUC0-72, the 
results satisfied the two criteria for demonstrating bioequivalence based on this method, 
the test/reference ratio was contained within the 80.00-125.00% range, and the upper 
95% bound of the confidence interval of the reference-scaled criterion was negative. 

For measured Free EPA data, the average bioequivalence approach was used for the 
assessment of bioequivalence for Cmax and AUC0-72 (estimated sWR < 0.294). 
ANOVA did not detect any significant treatment difference. 

Table 9 Statistical analysis results for Total DHA PK parameters 

 
[Treatment A1, A2: AKR-963 Fasted; B1, B2: Lovaza Fasted] 
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Table 10 Statistical analysis results for Free EPA PK parameters 

 
[Treatment A1, A2: AKR-963 Fasted; B1, B2: Lovaza Fasted] 
 
Table 11 Statistical analysis results for Free DHA PK parameters 
 

 
[Treatment A1, A2: AKR-963 Fed; B1, B2: Lovaza Fed] 
[Note: The units for Cmax and AUC for Free EPA (Table 10) and Free DHA (Table 11) are 
incorrectly reported as µg/mL and µg*h/mL, respectively in the sponsor’s tables in the 
study report, the table above reflects the corrected units] 
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Free DHA: The reference-scaled bioequivalence approach was used for the assessment of 
bioequivalence for the AUC0-72 (estimated sWR > 0.294). The average bioequivalence 
approach was used for the assessment of bioequivalence for Cmax (estimated sWR < 
0.294). As shown in Table 9 below, using the baseline corrected data: for AUC0-72, the 
results satisfied the two criteria for demonstrating bioequivalence based on this method, 
the test/reference ratio was contained within the 80.00-125.00% range, and the upper 
95% bound of the confidence interval of the reference-scaled criterion was negative. 
For measured Free DHA data, the average bioequivalence approach was used for the 
assessment of bioequivalence for Cmax and AUC0-72 (estimated sWR < 0.294). 
ANOVA did not detect any significant treatment difference. 
Therefore, based on the statistical analysis results, when both AKR-963 and Lovaza 
treatments were administered under fasted condition: 

 The AKR-963 formulation was bioequivalent to the Lovaza formulation with 
regards to the AUC0-72 and Cmax of Total Plasma EPA and Total Plasma DHA. 

 The AKR-963 formulation was also bioequivalent to the Lovaza formulation with 
regards to the AUC0-72 and Cmax of plasma Free EPA and Free DHA. 

 
2.2.2 What is the effect of food on the bioavailability of EPA and DHA components 
from AKR-963 in reference to Lovaza®? 

A significant food effect on the bioavailability of baseline adjusted total plasma EPA and 
total plasma DHA was observed, perhaps for the first time, for both AKR-963 and 
Lovaza® formulations. Results from study TRGG-963-004 are discussed here, which 
was conducted to evaluate the comparative bioavailability between AKR-963 capsules 
and Lovaza® after a single-dose in healthy subjects under fasting and fed conditions. The 
secondary objective of this study was to evaluate the effect of food on the study 
medications. The mean plasma total EPA concentrations and pharmacokinetic parameters 
after administration of each of the four treatments are presented below in Figure 5 and 
Table 12, respectively.  
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Figure 5 Mean baseline-adjusted plasma Total EPA concentration-time 
profiles from single oral dose of AKR-963 or Lovaza formulations given with or 
without meal 

Table 12 Summary of Study Results Based on Plasma Total EPA Levels. 

 
[Treatment A: AKR-963 Fasted; B: AKR-963 Fed; C: Lovaza Fasted; D: Lovaza Fed] 
 
The mean plasma total DHA concentrations and pharmacokinetic parameters after 
administration of each of the four treatments are presented below in Figure 6 and Table 
13, respectively. 
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Figure 6 Mean baseline-adjusted plasma Total DHA concentration-time 
profiles from single oral dose of AKR-963 or Lovaza formulations given with or 
without meal 

Table 13 Summary of Study Results Based on Plasma Total DHA Levels 

 
[Treatment A: AKR-963 Fasted; B: AKR-963 Fed; C: Lovaza Fasted; D: Lovaza Fed] 
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Table 14 Summary of Study Results Based on Measured Plasma Total EPA 
Levels. 

 
[Treatment A: AKR-963 Fasted; B: AKR-963 Fed; C: Lovaza Fasted; D: Lovaza Fed] 
 

Table 15 Summary of Study Results Based on Measured Plasma Total EPA 
Levels. 

 
[Treatment A: AKR-963 Fasted; B: AKR-963 Fed; C: Lovaza Fasted; D: Lovaza Fed] 
 

The overall conclusions of this study are as follows: 

 Blood concentrations of baseline-adjusted Total EPA fatty acids indicate that 
significant bioavailability was only attained for both the reference drug (Lovaza) 
or AKR-963 when taken after a high fat meal. This is similar but not as 
pronounced for baseline-adjusted Total DHA fatty acids. 

 Peak (Cmax) and total (AUC0-72h) exposure of baseline adjusted Total Plasma 
EPA was up to ~20-fold and ~60 to 80 fold higher, respectively for both AKR-
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963 and Lovaza treatments when administered with high-fat meal in comparison 
to the fasted condition. 

 Peak (Cmax) and total (AUC0-72h) exposure of baseline adjusted Total Plasma 
DHA was up to ~2 to 5 fold and ~4 to 6 fold higher, respectively for both AKR-
963 and Lovaza treatments when administered with high-fat meal in comparison 
to the fasted condition. 

 The absorption of EPA Ethyl-ester and DHA Ethyl-ester was negligible under 
fasting conditions. 

 The maximum concentrations obtained for the Ethyl-ester compounds are 
substantially lower (EPA approximately 235 times and DHA approximately 35 
times) when compared to the concentrations from the Total EPA and Total DHA 
fatty acids. 

Although this was a pilot study with limited number of subjects (N~14) resulting in wide 
90% confidence intervals for the geometric mean ratios, the results are highly relevant as 
discussed in section 2.2.3. 

 
2.2.3 How are the results of relative BA trials of AKR-963 related to the 
efficacy/safety evaluation of AKR-963? 
 
Efficacy and safety of AKR-963 was compared head to head against Lovaza and placebo 
in Phase 3 trial TRGG-963-002.  This trial was a randomized, double-blind, placebo-
controlled, parallel-group study to assess efficacy and safety of AKR-963 therapy in 
subjects with severe hypertriglyceridemia. The trial consisted of a 6-week diet-only lead-
in period, a 12-week double-blind treatment period (Period A), a 40-week double-blind 
treatment period (Period B), and an up to 24-week double-blind safety extension period 
(Period C). During the diet lead-in period, subjects were to follow the National 
Cholesterol Education Program Therapeutic Lifestyle Changes diet. After the diet lead-in 
period, qualifying subjects were randomly assigned to 1 of 3 double-blind treatment 
groups for Period A: AKR-963 (3600 mg/day), Lovaza® (4 g/day), or matching placebo. 
At the end of the first double-blind treatment period, subjects assigned to AKR-963 or 
Lovaza® remained on their treatment during Period B; subjects assigned to placebo were 
re-assigned equally to double-blind treatment with either Lovaza or AKR-963. 
Randomization was stratified based upon baseline triglycerides (TG) (<750 mg/dL or 
≥750 mg/dL), presence of diabetes (no diabetes, diabetes with hemoglobin A1c [HbA1c] 
<8.0%, or diabetes with HbA1c ≥8.0%), and concurrent statin use (yes or no). The 
summary of treatments administered is presented below in Table 16.   
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Table 16 Summary of Treatments Administered 

 
(Note: Per Lovaza label this dose correspond to 4 g/day) 
 
The primary outcome variable was the percent change in TG levels from baseline to the 
end of the first 12-week double-blind treatment period (Period A). The median 
triglyceride (mg/dL) over time profile by treatment, in modified intent-to-treat 
population, is presented in Figure 7 below: 

 

Figure 7 Median Triglycerides (mg/dL) Over Time – Modified Intent-to-Treat 
Population (TRGG-963-002) 

The reported key efficacy results from this trial were: 

 Median baseline TG levels were 624.0 mg/dL for the placebo group, 655.3 mg/dL 
for the Lovaza group, and 701.5 mg/dL for the AKR-963 group. 

 The median percent change in TG from baseline to Period A endpoint (Week 12) 
was -17.4% for the placebo group, -26.8% for the Lovaza group, and -24.7% for 
the AKR-963 group. The median of the differences in percent change between 
placebo and Lovaza was -14.0%. 
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According to the approved Lovaza label2, in patients with Severe Hypertriglyceridemia 
(≥500 mg/dL) the absolute median % change in TG was -44.9% (Baseline median TG of 
816 mg/dL) for Lovaza and +6.7% for Placebo (Net difference from placebo of -51.6%). 
Although sponsor claimed non-inferiority of AKR-963 to Lovaza, the magnitude of 
efficacy was substantially lower for both test drug and comparator. 
During the review Agency identified statistical issues with the efficacy results, and sent 
an information request to the sponsor (see Letter in DAARTS dated 05/21/2013) to 
explain “why the treatment effects of AKR-963 and Lovaza were far less than expected 
when compared with placebo in this trial”. Sponsor submitted their response on 
07/03/2013 including the results of a revised statistical analysis defending their results. 
While readers are referred to the Clinical and Statistical Review for more details on this 
issue, the sponsor’s conclusions from the revised statistical analysis and conclusive 
remarks are captured below: 

 
 
 

                                                      
2 Lovaza® Label (http://www.accessdata.fda.gov/drugsatfda_docs/label/2013/021654s037lbl.pdf) 
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In response to a separate information request (Dated 08/07/2013) the sponsor submitted 
(Dated 08/20/2013) the following explanations: 

1. Please clarify the timing of daily treatment administration with respect to meals in 
your Phase 3 trial. Did subjects take the treatments at a consistent time relative to 
the time of breakfast (e.g. consistently with breakfast, prior to breakfast, or after 
breakfast)? If treatments were to be taken either before or after breakfast, how 
much time was there between the meal and treatment administration? 
Applicant’s Response: “The overall goal of the AKR-963 clinical development 
program was to show therapeutic equivalence, and hence substitutability between 
AKR-963 and Lovaza. 
The clinical non-inferiority study was designed to be reflective of “real life” and 
consistent with the dosing information on the Lovaza® label. The product label 
for Lovaza does not specify how the product has to be taken in relation to meals; 
therefore, this item was not specified in the study protocol. Other than 
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instructions to swallow 4 capsules in the morning every day, the protocol for 
study TRGG-963-002 was silent on when dosing should take place. The drug was 
taken when most convenient for the subject. It was also assumed that this would 
be a better way of ensuring compliance and again more reflective of a real life 
situation.” 

2. Specify the composition of diet recommended for the patients during the trial (for 
breakfast, lunch, and dinner)? 
Applicant’s Response: “There was no specified diet in the protocol for study 
TRGG-963-002 other than inclusion criteria of a willingness to follow a low-
saturated fat diet throughout the study period. This was done intentionally to aid 
compliance and reduce drop-outs from the study. The subjects, however, received 
counseling on the National Cholesterol Education Program (NCEP) Therapeutic 
Lifestyle Change (TLC) diet (see protocol TRGG-963-002, appendix 1). This 
counseling and reinforcement occurred at every single visit except the last visit at 
week 52. In addition the subjects answered the MEDFICTS dietary questionnaire 
at week -6 (visit 1) and week 0 (visit 4) during the diet lead-in period and at week 
12 and 52 (see protocol TRGG-963-002, appendix 2)”. 

 
If we put the question in another way as “How do the results of these relative BA studies 
relate to the observed clinical efficacy results for this application?” there are some 
relevant things to highlight: 

 The two formulations are bioequivalent for total plasma EPA and DHA as well as 
EPA-EE and DHA-EE components both under high-fat diet and fasted conditions. 
This means that both the formulations could be expected to behave identically based 
on the conditions under which they will be administered. Considering the sponsor’s 
response to Question 1 above, these clinical pharmacology results may reasonably 
explain the observed results from trial TRGG-963-002 (treatment potentially under 
fasted, or occasionally fed?) in terms of lower mean response for both AKR-963 and 
Lovaza treatments, in comparison to the historical data from Lovaza clinical trials 
(conducted under fed condition). In fact, the Clinical Pharmacology results fully 
corroborate with the observed clinical results.   

 In Phase 3 trials of Lovaza as well as Vascepa (NDA 202057), the treatments were 
administered with food. However, no food effect study was conducted by the 
respective sponsors. Sponsor acknowledged that reliable and measurable 
concentrations of EPA and DHA components were seen only under fed conditions for 
both AKR-963 and Lovaza. Presumably, this condition maximizes the hydrolysis and 
emulsification of the products, which in turn maximizes the post-dose increases in 
concentration as compared to the endogenous levels. However, this information came 
too late to become relevant for the Phase 3 design as the food effect study was 
conducted (Study initiation to completion: March 24, 2012 - May 08, 2012) towards 
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the end of the Phase 3 trial (Study initiation to completion: October 05, 2010 - July 
20, 2012). Although from a simple exposure-response perspective, this would have 
been sufficient to specify the administration of treatments under fed condition in the 
Phase 3 trial. The exposure-response for plasma EPA and TG lowering has been 
observed for Vascepa (NDA202057). The food effect study TRGG-963-004 and the 
fed BE study TRGG-963-005 should have formed the guiding clinical pharmacology 
principals for the efficacy/safety evaluation. 

 Nevertheless, the relevance of food effect cannot be neglected for omega 3 fatty acid 
ester based drugs. This reviewer recommends that AKR-963 should be administration 
under fed condition with the recommended diet in this population to maximize the 
efficacy. 

2.3 Analytical 

2.7.1 Are the analytical methods appropriately validated? 

For Studies TRGG-963-004, 005, and 006, a sensitive LC/MS/MS method for the 
determination of total EPA and total DHA, Free EPA and Free DHA, and EPA-EE and 
DHA-EE in human plasma was developed and validated at  

, Bioanalytical Division. The method for Total EPA and Total DHA involved 
hydrolysis followed by protein precipitation. The standard calibration range was from 
1.00 to 150 μg/mL for EPA and DHA, using plasma sample volume of 0.100 mL. Plasma 
samples were diluted, hydrolyzed and precipitated under acidic conditions with a mixture 
of organic solvents. Supernatant was diluted and 0.120 mL was transferred into 
polypropylene vials for LC-MS/MS analysis. The summary of the validation results are 
presented below in Tables 17, 18, and 19: 
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Atorvastatin:  in a 14-day study of 50 healthy adult subjects, daily co-administration of 
atorvastatin 80 mg with omega-3-acid ethyl esters  did not affect AUC or Cmax 
of exposure to atorvastatin, 2-hydroxyatorvastatin, or 4-hydrosyatorvastatin at steady 
state. 

Rosuvastatin:  In a 14-day study of 48 healthy adult subjects, daily co-administration of 
rosuvastatin 40 mg with omega-3-acid ethyl esters  did not affect AUC or Cmax 
of exposure to rosuvastatin at steady state. 

In vitro studies using human liver microsomes indicated that clinically significant 
cytochrome P450 mediated inhibition by EPA/DHA combinations are not expected in 
humans. 
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I) SUMMARY OF BIOPHARMACEUTICS FINDINGS

AKR-963 is indicated as an adjunct to diet to reduce triglyceride (TG) levels in adult patients 
with severe (>500 mg/dL) hypertriglyceridemia.  The proposed indication is the same as the 
reference listed drug (RLD), Lovaza®, which is being used as the basis for this 505 (b) (2) NDA 
application. 

AKR-963 (omega-3-acid ethyl esters) is obtained by esterification of the body oil of fish 
species and subsequent purification processes.  Its two main constituents are ethyl esters 
of eicosapenaenoic acid (EPA) and docosahexaenoic acid (DHA).  

AKR-963 is a soft gelatin capsule.  The proposed strength is 900 mg.  The recommended dose is 
4 g per day. 

This review focuses on the evaluation of the acceptability of the rupture test and acceptance 
criterion.

Rupture Test and Acceptance Criterion:
The Applicant adopted the USP <2040> rupture test and acceptance criterion of NMT 15 minutes 
for AKR-963 capsules to rupture. 

The rupture test and acceptance criterion are acceptable.  

In the NDA, the Applicant proposed using  test and  specification of
 minutes.  FDA requested the Applicant to adopt USP <2040> rupture test and acceptance 

criterion. The Applicant agreed and updated the specification table and all relevant sections in the 
NDA.  The acceptance criterion was based on the mean rupture results of clinical and stability 
batches.  

II) RECOMMENDATION

The ONDQA-Biopharmaceutics team reviewed NDA 204-977 for AKR-963 (omega-3-acid 
ethyl esters) soft gelatin capsules, 900 mg. 

The USP <2040> rupture test and acceptance criterion of capsules rupturing in NMT 15 
minutes are acceptable.

From the Biopharmaceutics perspective, NDA 204-977 for AKR-963 (omega-3-acid ethyl 
esters) soft gelatin capsule is recommended for approval.

Houda Mahayni, Ph. D.                                              Angelica Dorantes, Ph.D.
Biopharmaceutics Reviewer                                         Biopharmaceutics Team Leader
Office of New Drug Quality Assessment                     Office of New Drug Quality Assessment
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Since your product cannot meet the above four criteria, the terminology should be 
change to a rupture test. Therefore, please correct all appropriate sections in the 
NDA to reflect rupture test and record the time taken for each capsule shell to 
rupture.

FDA Response to the Applicant Response to FDA’s Comment 2:
It is not clear how you determined that the selected volume, apparatus, and speed 
are appropriate test conditions for your dosage form, as you did not provide the test 
method development report. Refer to USP<2040> Rupture Test for Soft Shell 
Capsules for test conditions (medium, apparatus, time, procedure, and tolerances) 
used for soft gelatin capsule and use these test conditions to assess the rupture time 
for your dosage form.

FDA Response to the Applicant Response to FDA’s Comment 3:
You are requested to submit in tabulated and graphical form the individual, mean, 
and standard deviation data from the pivotal clinical batches and primary 
(registration) stability batches. This is accomplished by recording the time taken 
for each capsule shell to rupture (Refer to USP <2040>). It is not acceptable to 
record the maximum time for 6 capsules to rupture. Also, FDA sets tolerances 
based on the long-term stability data and not the accelerated conditions. Therefore, 
your proposal to revise the tolerances based on release and stability data need to 
take that into consideration. Based on the data provided at release and long-term 
stability, all the capsules tested rupture in NMT 15 minutes.

The Applicant responded to the General Advice Letter of July 22, 2013 on August 19, 
2013 with acceptance of FDA’s requests.  The Applicant responses to each comment are 
provided below. 

The Applicant’s Response to FDA Comment 1:
In compliance with the request, the terminology in the proposed specification for AKR-
963 capsules is revised to rupture in place of the test for time. The rupture 
test will be conducted in accordance with USP <2040>, and the time taken for each 
capsule shell to rupture will be recorded. The relevant CTD sections of the NDA are 
updated and replaced in this submission, as summarized in section 1.11.4.2. Please note 
that the  testing conducted during development has not been changed to 
rupture (e.g., batch analysis data and stability data), because this testing was conducted in 
accordance with . However, the CTD sections with 
commitments for release and stability testing for the commercial drug product are 
updated to reflect the terminology of rupture test (e.g., manufacturer responsibilities, 
proposed specification, analytical procedure, justification of specification, and
postapproval stability commitment).

The Applicant’s Response to FDA Comment 2:
In compliance with the request, the proposed specification and analytical procedures for
AKR-963 capsules were revised to include a test for rupture in accordance with USP
<2040> in place of the test for  time. The rupture test is conducted using 
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10. What data are available to support the dissolution acceptance criterion?
All rupture results are ≤ 6 minutes, which meet the USP <2040> requirements of 
rupturing in not more than 15 minutes.

11. Is the acceptance criterion acceptable?  If not, what is the recommended 
criterion? Is the setting of the dissolution acceptance criterion based on 
data from clinical and registration batches?   

The acceptance criterion is acceptable, as rupture data for the pivotal clinical batches and 
primary stability (registration) batches, as well as other batches used during development, 
including rupture results of capsules aged from 25 to 42 months support the acceptance 
criteria.   

C) DRUG PRODUCT FORMULATION DEVELOPMENT AND BRIDGING 
ACROSS PHASES

12. What are the highlights of the drug product formulation development? 
The to-be-marketed formulation is the same as the formulation used for stability studies, 
toxicology studies, and all clinical trials.  

13. Are all the strengths evaluated in the pivotal clinical trials? What data 
are available to support the approval of lower strengths? 

Not Applicable, as the product has one dosage strength. 

14. Are there any manufacturing changes implemented to the clinical trial 
formulation (e.g. formulation changes, process changes, site change, 
etc.)? What information is available to support these changes?

No manufacturing changes were implemented to the clinical trial formulation. 
All batches were manufactured by Swiss Caps using AKR-963 drug substance 
manufactured by

D) DISSOLUTION APPLICATIONS
D.1 BIOWAIVERS

15. Is there a request for waiver of in vivo BA or BE data (Biowaiver)? What 
is/are the purpose/s of the biowaiver request/s? What data support the 
biowaiver request/s?

Not applicable. 

16. Is there any IVIVC or IVIVR information submitted? What is the 
regulatory application of the IVIVC or IVIVR in the submission? What 
data is provided to support the acceptability of the IVIVC or IVIVR 
model?

There is no IVIVC or IVIVR data included in the submission.
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D.2 SURROGATES IN LIEU OF DISSOLUTION
17. Are there any manufacturing parameters (e.g. , drug 

substance particle size, etc.) being proposed as surrogates in lieu of 
dissolution testing? What data is available to support this claim?

No, there are no manufacturing parameters being proposed as surrogates in lieu of 
dissolution testing. Note that the rupture test was used as a quality control test instead of 
dissolution test because the product is a soft gelatin capsule and the drug substance is oil.  
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*Trials with Electronic Data-sets 

Filability 

 “X” if yes Comments 

Is Application filable? X Comments to the Sponsor: None. 
  

Submission in Brief: 
See the details below. 

Reviewer’s Comments for project manager: 
None 
 

 
Submission in Brief: 
Trygg Pharma, Inc. (Trygg), is seeking US marketing approval for AKR-963 capsules (Proposed 
Trade Name: OMTRYGTM) under the provisions of Section 505(b)(2) of the Federal Food, Drug, 
and Cosmetic Act, relying upon the Agency’s previous findings of safety and effectiveness for 
the reference listed drug (RLD), Lovaza® (omega-3-acid ethyl esters) Capsules, oral (NDA 21-
654, GlaxoSmithKline).  The proposed indication of AKR-963 capsule is “an adjunct to diet to 
reduce triglyceride (TG) levels in adult patients with severe (≥500 mg/dL) hypertriglyceridemia”, 
which is identical to Lovaza. 
This NDA is supported by data from one safety/efficacy trial and two BA/BE trials: 
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Key Results Presented in the Filing Meeting Slides: 
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Clinical Pharmacology Review Focus: 
 What is the relative bioavailability of EPA and DHA from AKR-963 Capsules in 

comparison to Lovaza, and does this data supports the claim of bioequivalence 
of AKR-963 to Lovaza? 

 Are sponsor’s labeling changes acceptable? 
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GRMP Checklist: 
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12. 
Is there any design space 
proposed using in vitro release 
as a response variable? 

 X Not applicable.  This NDA does not 
contain QbD elements.  

13. Is the control strategy related to 
in vitro drug release?  X Not applicable.  This NDA does not 

contain QbD elements.  
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18. 
Are there any potential review 
issues to be forwarded to the 
Applicant for the 74-day letter? 

 X 

• The terminology of  test for a soft 
gelatin capsule is not appropriate.  It is 
requested that you change the terminology to 
rupture test, as it reflects the terminology used 
by USP for soft gelatin capsules.   

• Provide the specified liquid medium, the 
experimental conditions (volume, temperature, 
time, etc.), and the procedure to assess the 

 of your dosage form.   Also, 
provide your testing plan if 1 or 2 capsules fail to 
disintegrate completely and how many times 
you plan to repeat the test and the number of 
capsules you plan to test to meet the proposed 
specification.  

• Your proposed  specification  
minutes is not justified.  Provide the 

 data (individual, mean, SD, in 
tabulated and graphical form) from the pivotal 
clinical batches and primary (registration) 
stability batches.    

 
 
 

 
 
{See appended electronic signature page}  
Houda Mahayni, Ph.D.    
Biopharmaceutics Reviewer        Date 
Office of New Drug Quality Assessment 
 
{See appended electronic signature page}  
Angelica Dorantes, Ph.D.   
Biopharmaceutics Team Leader     Date 
Office of New Drug Quality Assessment 
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