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B A C K G R o U N D A N D R A T I o N A L E Table 1. Pharmacokinetic Analysis of Total EPA + DHA Following a Single Dose (4 g) of Epanova vs Lovaza During the Low-fat Diet Period

R Least Square Mean X . . 90% Confidence Interval Limits (%)
- In patients with severe hypertriglyceridemia (TG = 500 mg/dL), the National Cholesterol Education Program (NCEP) Adult Bioavailability Ratio of Means Intra Subject Inter Subject
. . . Parameter Epanova Lovaza (%) P-value® CV. % CV. % Lower Upper

Treatment Panel lll recognized that statins are not powerful TG-lowering drugs, and therefore recommended the use of o

specific therapies such as n-3 (omega) fatty acids as an adjunct to diet to lower TG levels. Baseline-Adjusted Change
- Once absorbed, the omega-3 fatty acids eicosapentaenoic acid (EPA) and docosahexaenoic acid (DHA) lower serum TGs by AUC (nmol-hr/mL) 3077.83 668.95 460.10 <0.0001 62.9 253 402,17 51742

reducing hepatic secretion of triglyceride-rich lipoproteins. Cpax (Nmol/mL) 277.58 86.35 32146 <0.0001 716 489 27236 370.56
- Ethyl esters (EE) of omega-3 fatty acids require pancreatic lipase (PL) hydrolysis to be converted into a free fatty acid (FFA) T () 8.08 1021 9.3 0.0138 4528 26 65.60 92.86

for intestinal absorption, and consequently ingestion of omega-3-acid EE with high or low fat meals is known to significantly

. . . B Baseline-Adjusted Change (Ln-transformed) Data (Geometric Means)
affect PL activity and absorption.2 ) &

- In contrast to prodrug EE forms, FFA forms of omega-3's are not dependent on PL activity and therefore have improved L AUC, (amal-hr/mL) ke 658.09 40250 <0001 69 3 7 9233
bioavailability which is especially independent of meal fat content as demonstrated in previous human trials.2> Ln iy, (nmol/ml) 225.79 60.70 371.95 <0.0001 66.3 47 304.37 454.53
- The additional EE moieties in Lovaza result in a larger molecular weight than Epanova. Therefore, a greater mass weight of y;vifueis forthe et Square (5 HeanDiferncebeten panors and Lovza o the ANOVA mode
the prodrug (Lovaza) is required to yield, upon hydrolysis, the same amount of EPA+DHA FFA contained in Epanova. b Covariance %
- Epanova (4 g) has a greater mass ratio of EPA to DHA than Lovaza and provides 2.20 g EPA and 0.80 g DHA as FFA. Lovaza Figure 2. Bioavailability of Total EPA (Baseline-adjusted Change) Following a Single Dose (4 g) of Epanova vs Lovaza During the Low-fat
(4 g) has 1.86 g of EPA-EE which yields 1.70 g EPA FFA, and 1.5 g of DHA-EE which yields 1.38 g DHA FFA. Diet Period
- The NCEP ATP lIl has recommended that patients with hypertriglyceridemia consume very low-fat meals (<15% of total
calories as fat).! 50 P —
- We hypothesized that Epanova®, as a FFA prescription formulation of omega-3 would demonstrate a superior and more = -A- Lovaza Low-Fat
predictable (less dependent upon fat content of the meal) bioavailability profile vs. Lovaza, a EE prescription formulation %, 404 P <0.0001
of 0mega-3. % p-value for LS mean difference between
O B J E C T I V E g treatments in In AUC, (ug-hrimL)
Change (Baseline-adjusted) Total % 30
To compare the relative bioavailability of total and free EPA and DHA from a single 4 g dose of Epanova® and Lovaza® after EPA Plasma Levels During the §
consumption of low-fat and high-fat meals. Low-Fat Diet = 504
M E T H O D S Epanova bioavailability 13.5-fold 8
greater than Lovaza <
= 107
- This was a single dose, randomized, open-label, 4-way crossover, bioavailability study with 2 treatments: 4 g of Epanova or g
4 g of Lovaza, each administered with a low-fat and a high-fat meal to 54 healthy adults. M
- After a washout period, subjects randomized to one of the 2 sequences (see Flow Diagram): 0 = 1 T T | T T | . —
- Epanova (low-fat) - Lovaza (low-fat) - Epanova (high-fat) - Lovaza (high-fat) o 2 4 6 8 10 12 14 16 18 20 22 24
- Lovaza (low-fat) - Epanova (low-fat) - Lovaza (high-fat) - Epanova (high-fat) Time (Hours)

TREATMENT FLOW DIAGRAM — - - - - - -
Table 2. Pharmacokinetic Analysis of Total EPA Following a Single Dose (4 g) of Epanova vs Lovaza During the Low-fat Diet Period

Least Square Mean 90% Confidence Interval Limits (%)
TREATMENT FLOW DIAGRAM Bioavailability a Ratio of Means Intra Subject Inter Subject 0 ’
Parameter Epanova Lovaza (%) P-value? V. %P V% Lower Upper
LOW-FAT MEAL PERIODS HIGHFAT MEAL PERIODS
Baseline-Adjusted Change
Single 4 g dose Washout Single 4 g dose Washout Single 4 g dose Washout Single 4 g dose AUC, (ug-hr/mL) 578.22 467 1355.1 <0.0001 0.8 182 1163.8 1546.4
Epanova (n=27) Epanova (n=27) Epanova (n=27) Epanova (n=27) Coe (g /mL) 52.64 9.45 557.0 <0.0001 83.9 498 46732 646.68
Trnax (1) 8.06 9.13 88.28 0.2605 54.7 25.8 71.02 105.54
Lovaza (n=27) >< Lovaza (n=27) ><: Lovaza (n=27) >< Lovaza (n=27) Baseline-Adjusted Change (Ln-transformed) Data (Geometric Means)
Ln AUG (g +hr/mL) 495.66 48.65 957.09 <0.0001 93.0 235 713.46 1283.9
AN N N AN AN N N N Ln Gy (ng/ml) 3902 4.6 837.53 <0.0001 1021 523 630.85 119
1 2 8 9 15 16 22 23 Nes3
2 p-value is for the Least Square (LS) Mean Difference between Epanova and Lovaza from the ANOVA model
Treatment 1 Washout Treatment 2 Washout Treatment 3 Washout Treatment 4 b Covariance %
(7-day) (7-day) (7-day)
(Nindicates clinic visit and Day of study) Figure 3. Bi.oavaiI?biIity of Total DHA (Baseline-adjusted Change) Following a Single Dose (4 g) of Epanova vs Lovaza During the Low-fat
Diet Period
. . 30
+ Screening washout requirements: & Epanova Low-Fat

-A- Lovaza Low-Fat

- 60 days for fish oil, EPA or DHA supplements or fortified foods.
254 P <0.0001

- 7 days for fish, flaxseed, perilla seed, hemp, spirulina, or black currant oils; statins, bile acid sequestrants, cholesterol
absorption inhibitors or fibrates.

p-value for LS mean difference between
treatments in In AUC, (pg-hr/mL)

E
2
5
- Evening before in-clinic visit: subjects consume a low-fat dinner 12 hours before Time 0 of each treatment period (9 g fat; B 204
900 kcal). Change (Baseline-adjusted) Total g
- Investigational product (Epanova or Lovaza) administered in the morning after the pre-dose blood draws (time 0). DHA Plasma Levels During the § 154
- Pharmacokinetic blood sampling for each 2-day treatment period at -1.0, -0.5 and 0 hours (pre-dosing) and post-dosing at Low-Fat Diet §
1,2,3,4,5,6,7,8,10 and 12 hours (£5 min) for the 1st day and at 24 hours (£15 min) for the 2nd day. Epanova bioavailability 2.2-fold & 104
- Crossover washout period of at least 7 days. greater than Lovaza %
« Low-Fat Period Meals (Periods 1 and 2): no breakfast, no-fat lunch (0 g fat; 600 kcal) after the 4-hour blood draw, a low-fat £ 57
dinner (9 g fat; 900kcal) after the 12-hour blood draw. =
- High-Fat Period Meals (Periods 3 and 4): high-fat breakfast (20 g fat; 600 kcal) immediately after the 0.5 hr blood draw, high- 0 , , : , , , , , : ; , ,
fat lunch (30 g fat; 900 kcal) after the 4-hour blood draw, and high-fat dinner (30 g fat; 900 kcal) after the 12-hour blood draw. 0o 2 4 6 8 10 12 14 16 18 20 22 24
PHARMACOKINETIC AND STATISTICAL ANALYSES Time (Hours)

- Pharmacokinetic parameters for EPA and DHA plasma concentrations calculated for the baseline-adjusted change in total
and individual EPA and DHA concentrations by standard noncompartmental methods: AUC, , AUCq.int Crnaxr @aNd Trnaxe

- Primary determinants of bioavailability: In-transformed area under the plasma concentration versus time curve (AUC,) and o Least Square Mean . . . 90% Confidence Interval Limits (%)
. dol trati n(C ) r a 24-hour interval for the b line-adiusted chan in total and Bioavailability Ratio of Means Intra Subject Inter Subject
maximum measured plasma concentration (Cy,,) over a our interval for the baseline-adjusted change in total a Parameter Epanova Lovaza %) p-value? V. % V. b Lower Upper
individual EPA and DHA concentrations.

- Plasma concentrations were baseline-adjusted prior to the calculation of pharmacokinetic parameters. Figures are plotted

Table 3. Pharmacokinetic Analysis of Total DHA Following a Single Dose (4 g) of Epanova vs Lovaza During Low-fat Diet Period

Baseline-Adjusted Change

for the baseline-adjusted change in geometric means (In-transformed). AUG, (ug-hr/ml) 383.06 17340 2091 <0.0001 552 321 19210 24972
- Analysis of variance (ANOVA) was used to evaluate the In-transformed pharmacokinetic parameters for differences due to Cro (g /mL) 3530 19.19 18502 <0.0001 664 83 13443 21561
treatments, period, dosing sequence, and subjects within sequence. T (1) 8.45 10.72 78.84 0.0148 473 2.0 64.82 92.87
- Ratios of means calculated using the least square means for In-transformed AUC,,, AUC,;sand C,,,,. Baseline-Adjusted Change (Ln-transformed) Data (Geometric Means)
+ The ratios of means and their 90% confidence intervals are to lie above the upper limit of 125.00% for AUC,,, AUC, s and Ln AUC, (ug -hr/ml) 337.09 16219 207.84 <0.0001 613 214 171.98 25117

Cinax in order to show Epanova® has superior relative bioavailability compared to Lovaza® with regards to diet.
N Cpgy (ug/mL) 30.17 15.00 201.14 <0.0001 525 02 17073 23696

RESULTS

2 p-value is for the Least Square (LS) Mean Difference between Epanova and Lovaza from the ANOVA model
b Covariance %

STUDY POPULATION
Fi 4. Bi ilability of Total EPA + DHA (Baseline-adjusted Ch Following Single D 49)L During the Low-fat and High-fat
The study enrolled 54 healthy adults, 41 males (75.9%) and 13 females (24.1%), aged 21 to 77. All of treatment periods were gure 5;:\2,?0‘;5' yerom ! {Baseline-adjusted Change) Following Single Dose {4 g) Lovaza During the Low-fat and High-fa

completed by 51 (94.4%) subjects, with 53 (98.1%) subjects completing the low fat portion of the study. The population was
predominantly Black or African-American (66.7%) with 31.5% White and 1.8% Asian.

= 400q
BIOAVAILABILITY £ '_:_' ::°Vaza ::'igh'FFatt
o Ovaza Low-ra
With low-fat period meals, Epanova resulted in significantly greater bioavailability of total and individual EPA and DHA £ 3504 P <0.0001
compa red to Lovaza: g 300 p-value for LS mean difference between
- Figure 1 - The baseline-adjusted change in total plasma EPA + DHA levels show a 4.6-fold greater AUC, for Epanova than B treatments in In AUC, (nmo'hr/mL)
Lovaza during low-fat meal periods: 3077.8 vs 668.9 nmol<h/mL, respectively; p <0.0001 (LS mean data in Table 1). Cj;sy of . . £ 250+
Epanova is 3.2-fold greater than Lovaza (p <0.0001) and Ty is 20% shorter than Lovaza (8 vs 10 hrs, respectively; p =0.0138). EE::_QSISS:;T::::S ;:,‘:::.dl_)gxt:; ¢ £
. = o —
- Figure 2 - The baseline-adjusted change in total plasma EPA levels show a 13.5-fold greater AUC, for Epanova than Lovaza vs High-Fat Diet 5 200
during low-fat meal periods: 578.2 vs 42.7 ug<h/mL, respectively; p <0.0001 (LS mean data in Table 2). Cj»x of Epanova is . o é 1504
5.6-fold greater than Lovaza (p <0.0001) and T,y is 12% shorter than Lovaza (8 vs 9 hrs, respectively; p =0.2605). ;g\ol/aza.I:;:ozvalllablflltydcilecreased by <
- Figure 3 - The baseline-adjusted change in total plasma DHA levels show a 2.2-fold greater AUC, for Epanova than Lovaza owith the low-fat diet 2 100+
during low-fat meal periods: 383.1 vs 173.4 ug+h/mL, respectively; p <0.0001 (LS mean data in Table 3). Cy,x of Epanova is £ 50
1.9-fold greater than Lovaza (p <0.0001) and T,y is 21% shorter than Lovaza (8 vs 11 hrs, respectively; p =0.0148). The =
2.2-fold greater DHA bioavailability in Epanova vs Lovaza occurred despite having 42% less DHA in the Epanova formulation. S : | | | | | | |
- Figure 4 - The baseline-adjusted change in total plasma EPA + DHA levels show that the AUC, for Lovaza in the low-fat meal 0o 2 4 6 8 10 12 14 16 18 20 22 24
period is decreased by 83.3% compared to Lovaza in the high-fat meal period: 661.6 vs 3959.5 nmol+h/mL, respectively; p <0.0001 Time (Hours)
(LS mean data in Table 4). C,jax of Lovaza in the low-fat period decreased by 80.6% compared to the high-fat period
(p <0.0001) and the Ty, increased 62% in the low-fat period compared to the high-fat period (10.2 vs 6.3 hrs, respectively; Table 4. Pharmacokinetic Analysis of Total EPA + DHA Following a Single Dose (4 g) of Lovaza During the Low-fat and High-fat Diet Periods
=0.0001).
P N Least Square Mean X X 90% Confidence Interval Limits (%)
SAFETY Bioavailability Ratio of Means Intra Subject
Parameter Low-Fat High-Fat (%) P-value? C.V. %b Lower Upper
A total of 51 adverse events were reported by 29 subjects. The most common adverse events were headaches (10 subjects) and Baseline-Adiusted Chande
loose stools or diarrhea (9 subjects). All adverse events were mild in severity, and none were serious. There were no clinically ' &
significant changes in laboratory, vital sign or physical assessments. AUC, (nmol-hr/mL) 661.63 3959.52 16.7 <0.0001 69.1 347 2995
Figure 1. Bioavailability of Total EPA + DHA (Baseline-adjusted Change) Following a Single Dose (4 g) of Epanova vs Lovaza During the Low-fat Co (nmol/ml) 86.89 44863 194 <0.0001 07 530 3.3
Diet Period T () 10.19 6.28 1623 0.0001 54.5 138.32 186.24
Baseline-Adjusted Change (Ln-transformed) Data (Geometric Means)
g 2507 -#- Epanova Low-Fat Ln AUG (nmol<hr/mL) 652.06 3468.17 18.8 <0.0001 553 15.72 22.49
© -A- Lovaza Low-Fat
£ P N Cpy (Nol/m1) 60.61 398.07 152 <0.0001 69.2 12.35 18.78
< 2004 )
_§ AL !'s mean differer.mce peteeen yp—vilzue is for the Least Square (LS) Mean Difference between low-fat and high Lovaza from the ANOVA model
E treatments in In AUC, (nmol-hr/mL) b Covariance %
c
Change (Baseline-adjusted) Total g 1507
EPA + DHA Plasma Levels During S C ONCLUSIONS
the Low-Fat Diet £
E bi ilability 4.6-fold = 100 The baseline-adjusted change in total EPA + DHA and individual EPA and DHA absorption profiles (AUC) with Epanova (omega-3
pantovat\h loaLval abrlity 4.0-to < free fatty acids) were significantly greater than with Lovaza (omega-3-acid ethyl esters) during the high-fat diet period and
greater than Lovaza e = dramatically better during the low-fat diet period. Furthermore, there was a very profound impact of fat content of the meals
s on the bioavailability of Lovaza, whereas the bioavailability of Epanova was much more predictable due to only a modest food
= effect. The superior fat-independent bioavailability of Epanova over Lovaza is expected to be clinically important as patients
2 | . | | | | | | | | with severely elevated triglycerides require a very low-fat diet.
|
o 2 4 6 8 10 12 14 16 18 20 22 24 REFERENCES
Time (Hours)
1

. National Cholesterol Education Program (NCEP) Expert Panel on Detection, Evaluation, and Treatment of High Blood Cholesterol in Adults (Adult Treatment Panel Il1). Third Report of the National Cholesterol Education Program
(NCEP) Expert Panel on Detection, Evaluation, and Treatment of High Blood Cholesterol in Adults (Adult Treatment Panel Ill) Final Report. Circulation. 2002; 106:3143-421.

2. lkeda |, Sasaki E, Yasunami H, Nomiyama S, Nakayama M, Sugano M, Imaizumi K, Yazawa K. Digestion and lymphatic transport of eicosap ic and docosah ic acids given in the form of triacylglycerol, free acid and ethyl
ester in rats. Biochim Biophys Acta. 1995; 1259:297-304.

. Lawson LD, Hughes BG. Human absorption of fish oil fatty acids as triacylglycerols, free acids, or ethyl esters. Biochem Biophys Res Commun. 1988; 152:328-35.

. Lawson LD, Hughes BG. Absorption of eic aenoic acid and docosah roic acid from fish oil triacylglycerols or fish oil ethyl esters co-ingested with a high-fat meal. Biochem Biophys Res Commun. 1988; 156:960-3.

. Beckermann B, Beneke M, Seitz I. Comparative bioavailability of eicosapentaenoic acid and docasahexaenoic acid from triglycerides, free fatty acids and ethyl esters in volunteers. Arzneimittelforschung. 1990; 40:700-4.

Hw

p

]

E004502



