
Food and Nutrition Sciences, 2013, 4, 6-10 
http://dx.doi.org/10.4236/fns.2013.41002 Published Online January 2013 (http://www.scirp.org/journal/fns) 

A Dietary Supplement with a High Eicosapentaenoic Acid 
to Docosahexaenoic Acid Ratio Reduces Triglyceride 
Levels in Mildly Hypertriglyceridemic Subjects 

Alan S. Ryan, Stephen S. Porter, Frederick D. Sancilio 
 

Department of Clinical Research, Sancilio and Company, Riviera Beach, USA. 
Email: alryan@sancilio.com 
 
Received November 14th, 2012; revised December 14th, 2012; accepted December 22nd, 2012 

ABSTRACT 

There is compelling evidence that omega-3 long-chain polyunsaturated fatty acids (n-3 PUFA), eicosapentaenoic acid 
(EPA, 20:5n-3) and docosahexaenoic acid (DHA, 22:6n-3) provide cardioprotective benefits. This open-label study 
evaluated whether an omega-3 fatty acid dietary supplement with a high EPA to DHA ratio (2.3:1) reduces triglyceride 
(TG) levels in mildly hypertriglyceridemic subjects. Twenty subjects, with a mean baseline TG level of 321.7 ± 108.7 
mg/dL, were administered 4 g/day of Ocean Blue® Professional Omega-3 2100™ (OB) supplements. Each gram of OB 
contains the ethyl esters of EPA (675 mg) and DHA (300 mg). Baseline and end of study blood values were collected to 
assess changes in fasting levels of TG, total cholesterol (TC), LDL-cholesterol (LDL-C), and HDL-cholesterol 
(HDL-C). Supplementation was provided for 30 to 228 days (mean = 106 ± 50 days). Mean age at enrollment was 50.3 
± 6.3 years. Compared with baseline values, mean TG levels decreased by 48% (p = 0.001). There were no changes in 
TC and HDL-C levels (p = NS); however, subjects had a significant increase in LDL-C levels (16.4%, p = 0.05). Re-
sults indicated that a high ratio of EPA to DHA (>2:1) had a statistically significant TG-lowering effect in mildly 
hypertriglyceridemic subjects. The lipid effects of OB are compared with those published in the literature for n-3 drugs 
indicated for hypertriglyceridemia (very high TG levels, >500 mg/dL) 
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1. Introduction 

The cardiovascular benefits of the omega-3 long-chain 
polyunsaturated fatty acids (n-3 PUFA), eicosapen- 
taenoic acid (EPA, 20:5n-3) and docosahexaenoic acid 
(DHA, 22:6n-3), are well established [1-3]. Large-scale 
epidemiological studies have demonstrated an inverse 
relationship between the intake of n-3 PUFA and coro- 
nary heart disease (CHD) mortality [4-6]. The cardio- 
protective effect of n-3 PUFA is especially strong among 
high-risk individuals who are hypercholesterolemic or 
had a previous myocardial infarction [7,8]. 

Since the availability of purified forms of EPA and 
DHA in the marketplace, researchers have started to in- 
vestigate the differential effects that EPA and DHA have 
on heart health [9,10]. Products containing both EPA and 
DHA not only lower triglyceride (TG) levels but also 
decrease the growth rate of atherosclerotic plaque, im- 
prove endothelial function, and reduce inflammatory 
response [2]. Individually, EPA and DHA lower TG lev- 
els, and favorably affect arterial compliance, measures of 
inflammation, and oxidative stress [10]. While only DHA 

appears to reduce heart rate and blood pressure and in-
crease HDL levels and LDL particle size [10], purified 
EPA is associated with the reduced risk of nonfatal 
coronary endpoints in a large clinical trial [8]. 

In a recent scientific statement from the American 
Heart Association (AHA) an elevated TG level is directly 
associated with increased atherosclerotic risk [1]. TG 
levels serve as an important serum biomarker for CHD, 
especially combined with low HDL-cholesterol (HDL-C) 
and elevated LDL-cholesterol (LDL-C) levels [1]. Data 
from the 1999-2006 National Health and Nutrition Ex- 
amination Surveys (NHANES) indicate that 31% of the 
adult US population has a TG level ≥ 150 mg/dL [11]. 
Among US populations, Mexican-Americans have the 
highest rates (34.9%) followed by non-Hispanic Whites 
(33%) and Blacks (15.6%). High (200 - 499 mg/dL) and 
very high (≥500 mg/dL) TG levels were observed in 
16.2% and 1.1% of US adults, respectively. Very high 
TG levels or hypertriglyceridemia (HTG) (TG ≥ 500 
mg/dL) is frequently found in combination with insulin 
resistance and obesity [1,2]. In addition to CHD, HTG is  
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typically associated with metabolic syndrome and can 
cause a number of medical problems including acute 
pancreatitis. 

Dietary intakes of n-3 PUFA are very low in most 
western societies. Dietary intake data from NHANES 
(1999-2000) indicate that fish consumption in the US 
population is inadequate, resulting in a mean intake of 
only 100 mg/day of EPA and DHA combined [12]. 
Along with important lifestyle changes, including dietary 
changes and weight loss, the AHA recommends a daily 
intake of 500 - 1000 mg of n-3 PUFA for individuals 
with borderline high TG (150 - 199 mg/dL), 1000 - 2000 
mg for individuals with high TG (200 - 499 mg/dL), and 
2000 - 4000 mg for individuals with very high TG levels 
(≥500 mg/dL) [1]. For individuals who prefer not to eat 
fatty fish such as herring, salmon, or sardines, dietary 
supplements of n-3 PUFA are available as a substitute. 

In a small pilot study (n = 5) that considered 4 g/day of 
the dietary supplement Ocean Blue® Professional Omega-3 
2100™ (OB) which contains 675 mg of EPA and 300 mg 
DHA as ethyl esters (EPA to DHA ratio of 2.3:1) the 
mean TG level was reduced by 48% among individuals 
with a baseline mean TG level of 332.8 ± 157.6 mg/dL. 
The purpose of the present study was to confirm the 
results of the initial pilot study. We also compare the 
lipid effects produced by OB, a dietary supplement with 
a high EPA to DHA ratio, to the published lipid data for 
other n-3 PUFA products with different EPA to DHA 
ratios. An open-label clinical trial was conducted with 
subjects with elevated TG levels (mean = 321.7 ± 108.7 
mg/dL) who were administered 4 g/day of OB for up to 
228 days.  

2. Materials and Methods 

This was an open-label study that evaluated the effects of 
OB on fasting serum levels of TG, TC, LDL-C and 
HDL-C. The trial was conducted in the private clinics of 
two physicians located in Roanoke, VA and Boynton 
Beach, FL. Upon receiving signed informed consent 
from interested subjects, the medical record of each was 
screened for study eligibility. Twenty-five adult male and 
females (ages > 18 years) with TG levels above 170 
mg/dL were initially screened for study participation; 
twenty subjects agreed to participate (11 males, 9 fe- 
males). Subjects were eligible to participate if they had a 
history of CHD defined as acute myocardial infarction, 
unstable angina, coronary artery bypass graft surgery, 
percutaneous coronary, smoking, or hypertension. Dia- 
betic subjects were included in the study. 

Concomitant use of statins, thiazide diuretics, beta- 
blockers, estrogen, and levothyroxine, was permitted if 
the doses of these medications remained unchanged 

during the trial. Subjects were excluded from the study if 
they were pregnant or breastfeeding, taking omega-3 
fatty acid supplementation, consuming more than two 
servings of fish/week, or if they failed to provide written 
informed consent. 

Baseline fasting lipid panel (FLP), alanine amino- 
transferase (AL), creatine kinase (CK), fasting blood 
glucose (FBG), and HBA1c levels (for subjects with dia- 
betes mellitus) were obtained for each potential study 
subject. 

3. Procedures 

Patients were asked to take four capsules of OB/day. 
Each capsule contains 675 mg of EPA and 300 mg DHA 
with a total omega-3 fatty acid content of 1050 mg. The 
other inactive, small amounts (<3.9% w/w each) of 
omega-3 fatty acids in each capsule were stearidonic acid, 
18:4n-3; eicosatetraenoic acid, 20:4n-3; heneicosapen- 
taeonic acid, 21:5n-3; docosapentaenoic acid, 22:5n-3). 
Subjects were advised to take two capsules twice a day 
with meals. Each subject received at least a month supply 
of capsules and returned to the office each month for 
another supply. At each visit, any remaining capsules 
were counted to ensure compliance. Study subjects were 
instructed to maintain their current diet, exercise habits, 
and alcohol intake throughout the study period. FLP, 
ALT, CK, and FBG measurements were obtained for 
each subject monthly until the study was concluded. 

We chose an open-label, non-comparator, two-site 
design for this nutrition study of OB capsules because the 
main objective was to evaluate blood biochemical mark- 
ers that are routinely measured during clinic visits of 
subjects with CHD. Results from this study were com- 
pared with those published in the literature for other n-3 
PUFA products. 

4. Outcome Measures 

The primary outcome measure was the change in mean 
TG levels from baseline to end of study. Secondary out-
comes included changes in TC, LDL-C, and HDL-C lev-
els. Safety assessments included monitoring large eleva-
tions in ALT (3 times upper limit of normal, >120 IU/L), 
CK (greater than upper limit of normal, >209 mg/dL), 
and FBG (greater than upper limit of normal, >100 
mg/dL) levels; however, all ALT, CK, and FBG levels 
remained in the normal range for all subjects throughout 
the study. 

5. Statistical Analysis 

Subject characteristic data were evaluated at time of 
enrollment. Descriptive statistics were used for subject 
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characteristic data with proportions and means ± standard 
deviations reported where appropriate. Normality of data 
was tested using Shapiro Wilk’s test. Paired t-test was 
used for normally distributed data while Wilcoxon’s 
signed rank test was used for non-normal data to de- 
termine significant differences within groups. Twenty 
subjects were recruited and completed the study. 

6. Results 

6.1. Subject Characteristics 

Male and female subjects, aged 38 to 61 years, with 
elevated TG levels (172 to 586 mg/dL) were enrolled.  
Baseline characteristics of enrolled subjects are provided 
in Table 1. The mean age of study subjects was 50.3 ± 
6.3 years. Subjects were distributed evenly among wo- 
men and men and nearly all had hypertension. Twenty- 
five percent were receiving statin therapy and 20% had a 
prior diagnosis of diabetes mellitus. The compliance rate, 
determined from capsule count, was 95%. 

6.2. Lipid Effects 

Compared with baseline values, the mean TG levels de- 
creased by 48% (p = 0.001) (Table 2). There were no 

changes in TC and HDL-C levels (p = NS); however, 
subjects had a significant increase in LDL-C levels (p = 
0.05) compared with baseline levels. There were no re- 
ported adverse events. The supplement was well tole- 
rated by all subjects. 

7. Discussion 

In the present study, we evaluated the effects that n-3 
PUFA supplementation had on lipid levels in subjects 
with elevated TG levels enrolled in a small open-label 
clinical study. The supplement used, OB, contained a 
high ratio of EPA to DHA (2.3:1). The study demon- 
strated a mean TG reduction of 48% using 4 g/day of OB 
among subjects with TG levels ranging from 172 to 586 
mg/dL at enrollment, the majority of whom had at least 
one risk factor for CHD. Five of the 20 subjects were 
receiving statin therapy prior to study initiation. 

Considering other commercially available n-3 pro- 
ducts, Lovaza® (omega-3 acid ethyl esters, P-OM3), the 
first n-3 PUFA product to be approved by the US Food 
and Drug Administration (FDA) as a drug to treat 
individuals with very high TG levels (≥500 mg/dL), has 
a different EPA to DHA ratio (1.2:1) [13]. Each 1 gram 
capsule of P-OM3 contains a combination of the ethyl 

 
Table 1. Baseline subject characteristics. 

Variable Ocean Blue® Professional Omega-3 2100™ (n = 20) 

Male (%) 11 (55) 

Age in years (SDa) 50.3 (6.3) 

Duration of treatment in days (SD) 106 (50) 

Cardiovascular risk factorsb (%)  

Hypertension 14 (70) 

Diabetes mellitus 4 (20) 

Current smoker 4 (20) 

Concomitant statin use (%) 5 (25) 

aSD = standard deviation; bData not mutually exclusive. 

 
Table 2. Mean ± SDa changes from baseline in plasma lipid parameters. 

Ocean Blue® Professional Omega-3 2100™ (n = 20) 
Lipid parameter 

Baseline End of treatment Change from baseline (%) P-valueb 

Triglyceride (mg/dL) 321.7 ± 108.7 167.2 ± 62.0 –48.0 ± 17.3 0.001 

Total cholesterol (mg/dL) 210.5 ± 64.5 203.4 ± 58.6 –7.1 ± 31.1 0.20 

LDL cholesterol (mg/dL) 110.5 ± 57.9 128.6 ± 59.5 16.4 ± 44.3 0.05 

HDL cholesterol (mg/dL) 39.4 ± 6.2 42.8 ± 9.6 8.6 ± 23.1 0.20 

aSD    
 = standard deviation; bPaired t-tests, compared to baseline. 
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esters of EPA (465 mg) and DHA (375 mg). The daily 
dose of P-OM3 is 4 g/day. The reported mean reduction 
of TG levels among adults in the clinical trials used for 
the drug approval of P-OM3 was 28.0% (n = 206) in a 
patient population with a comparable baseline TG level 
(P-OM3, 422.8 mg/dL vs. OB, 321.7 mg/dL) [13]. 
Changes in TC, LDL-C, and HDL-C levels were similar 
between OB and P-OM3. Note that the lipid data pre- 
sented in the package insert (PI) for P-OM3 are different 
from those provided in the drug application that was the 
basis of FDA approval [13], the latter being the data 
presented in the present study. The PI considered only 
those patients (n = 42) with TG levels ≥ 500 mg/dL with 
a median baseline of 816 mg/dL. 

Vascepa™ (icosapent ethyl, AMR101), was recently 
approved by FDA for use in patients with severe HTG 
(TG ≥ 500 mg/dL). Compared to OB and P-OM3, which 
contains both EPA and DHA, AMR101 contains only 
EPA (>96% as an ethyl ester). As with OB, as dosed in 
the present study, the daily dose of AMR101 is also 4 
g/day. After 12 weeks of treatment, AMR101 reduced 
placebo-corrected median TG levels by 33.1% [14]. 
AMR101 did not significantly increase placebo-corrected 
median LDL-cholesterol levels. Median decrease of TG 
(−34.9%) levels in the present study using OB was com- 
parable to that reported for AMR101 (−33.1%), while the 
median increase in HDL-C level was higher (10.3% vs. 
−3.5%). OB increased the median LDL-C level by 10.3%. 
Although fish oils containing both EPA and DHA can 
increase LDL-C levels the increase is associated with a 
shift in lipoprotein particle size from the small, athero- 
genic to the larger more buoyant and less atherogenic 
particle size(s) [15,16]. It is possible that AMR101 did 
not increase LDL-C levels because 25% of the subjects 
in the trial were receiving statin therapy, a drug that is 
specifically indicated for the reduction of elevated LDL- 
C levels. 

The limitations of our study included the small sample 
size, variation in duration of treatment, and absence of a 
placebo or active comparator used as a control. Although 
the sample size was small, statistical significance was 
achieved comparing the end of study values to those at 
baseline. Although lipid levels are usually not prone to a 
placebo effect, the lack of a placebo could have intro- 
duced some bias. In the future it might be useful to in- 
clude a placebo to help eliminate any potential bias 
possibly associated with participating in a nutritional 
study. Further, any comparisons with other n-3 products 
should be viewed with caution. Results from other 
studies may differ for a variety of reasons other than 
treatment alone including population characteristics, dur- 
ation of treatment, and concomitant medications. 

Elevated TG levels are often difficult to manage wi- 

thin a CHD or diabetic population. For those with 
elevated TG levels not indicated for drug therapy (<500 
mg/dL), n-3 PUFA supplementation appears to be an 
effective option for lowering TG levels, especially in 
patients receiving statin therapy [17]. Combination lipid- 
lowering therapy using statins, fibrates, and niacin is 
effective, but can also increase the risk for serious adver- 
se events such as myopathy and rhabdomyolysis [18,19]. 
The use of n-3 PUFA may be cost effective for de- 
creasing TG levels in a CHD population or diabetic 
population [17]. 

It is intriguing that different ratios of EPA to DHA 
may have differing TG-lowering effects. The reasons for 
this outcome may be due to a variety of factors including 
differences in EPA and DHA bioavailability, transport by 
the circulatory system, and metabolic pathways of ethyl 
esters vs. triglyceride. More research is needed to better 
document and understand whether different ratios of n-3 
PUFAs affect lipid levels. 
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