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Abstract
Background: #-3 fatty acids are known to improve lipid profiles, the distribution of lipoprotein subclasses,
and secondary prevention against post-myocardial infarction. Rare reports have emerged of synergistic
results of #-3 fatty acids with simvastatin in cases of type 2 diabetes mellitus with hypertriglyceridemia. The
purpose of this study was to determine the combined relationship of #-3 fatty acids plus simvastatin on lipid,
lipoprotein size and the types of subspecies.

Methods: This randomized, multi-center, comparison study evaluated eight weeks of combination therapy (v
-3 fatty acids (Omacor) 4 g/day plus simvastatin 20 mg/day) or monotherapy (simvastatin 20 mg/day) for
at least six weeks in 62 diabetic patients. Subjects with a triglyceride concentration of more than 200 mg/dL
were eligible for inclusion.

Results: No significant differences for #-3 fatty acids + simvastatin versus simvastatin alone were observed
for triglycerides (-22.7% vs. -14.3%, P = 0.292), HDL peak particle size (+2.8% vs. -04%, P = 0.076), LDL
mean particle size (+0.4% vs -0.1%, P = 0.376) or LDL subspecies types, although the combination therapy
showed a tendency toward lower triglycerides, larger HDL, and LDL particle sizes than did the
monotherapy. There were no significant differences between the two groups in regard to HDL-C, LDL-C, or
HbA1c levels. There were no serious adverse events and no abnormalities in the laboratory values associated
with this study.
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Conclusion: -3 fatty acids were a safeform of treatment in hypertriglyceridemic patients with type 2

diabetes mellitus. But, regarding efficacy, a much larger sample size and longer-term follow-up may be

needed to distinguish between the effects of combination therapy and monotherapy. (Korean Diabetes ]

33:494-502, 2009)
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Table 1. Subject characteristics at baseline (n = 62)
©-3 fatty acids + Simvastatin Simvastatin
Parameter P-value
( = 31) (m = 31)
Sex Men 23 (74%) 23 (74%) 1.00
Women 8 (26%) 8 (26%) 1.00
Age (yr) 49.7 + 11.3 52.0 £ 10.2 0.392
Body Mass Index (kg/mz) 26.1 £ 2.7 266 £ 2.7 0.554
Waist Circumference (cm) 90.8 + 9.3 924 + 6.5 0.502
SBP (mm Hg) 125 £ 11.0 127 £ 11.7 0.464
DBP (mm Hg) 80.4 + 62 82.6 + 10.3 0.321
Smoking (%) 32.3 38.7 0.596
Alcohol intake (%) 61.3 54.9 0.607

DBP, diastolic blood pressure; SBP, systolic blood pressure.
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Table 2. Plasma concentrations of standard lipid parameters and other laboratory values at baseline and at the end

of the study

-3 FAs + Simvastatin (n = 31)

Simvastatin (n = 31)

Parameters Baseline % Change Baseline % Change P-value
TC 0.466
Mean (SD) 168.4 (35.3) -4.7 (17.8) 171.7 (37.9) -1.7 (14.2)
Median 161.0 -4.8 159.0 -3.1
95% CI -11.2 to 1.9 -6.9 to 3.5
TG 0.292
Mean (SD) 297.8 (109.1) -22.7 (32.7) 295.8 (110.7) -14.3 (30.1)
Median 260 -25.87 254 -20.59
95% CI -34.7 to -10.7 -253 to -3.2
HDL-Cholesterol 0.672
Mean (SD) 434 (1.9) 3.8 (16.8) 46.0 (9.2) 6.1 (25.5)
Median 43 1.13 44.6 5.15
95% CI -2.4 t0 9.9 -33 to 155
LDL-Cholesterol 0.828
Mean (SD) 84.1 (29.4) 0.2 (34.2) 80.9 (32.7) 1.6 (28.1)
Median 74.2 -8.14 75 0
95% CI -12.7 to 12.4 -8.8 to 11.9
Apo Al 0.897
Mean (SD) 137.6 (15.5) 1.6 (11.3) 144.8 (23.8) 2.0 (14.5)
Median 136.02 0.86 141.01 0.77
95% CI -2.6 to 5.7 -33 to 7.3
Apo B 0.553
Mean (SD) 90.5 (19.6) -1.7 (32.1) 89.3 (27.3) -5.8 (20.2)
Median 84 -4.72 80 -2.25
95% CI -13.5 to 10.1 -132 to 1.7
HbAlc 0.903
Mean (SD) 71 (12) 29 8.7) 74 (12) 2.6 (8.5)
Median 6.8 0.62 7.5 2.7
95% CI -0.4 to 6.2 -0.5 to 5.8

Data are presented as mean (SD), median, or 95% confidence interval (CI). P values are for comparisons of percent

change between combination and monotherapy, based on unpaired t-test. Apo Al, apolipoprotein Al; Apo B,

apolipoprotein B.
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Table 3. Concentrations of each HDL subfraction at baseline and at the end of the study

Particle size and subfraction @3 FAs + Simvastatin (n = 31) Simvastatin (n = 31) Povalue
Baseline % Change Baseline % Change

HDL peak particle size (nm) 0.076
Mean (SD) 8.8 (0.7) 2.8 (7.8) 8.9 (0.6) -0.4( 6.1)
Median 8.9 1.1 8.9 0.0
95% CI 0.0 to 5.7 -2.6 to 1.8

HDL 2b (%) 0.330
Mean (SD) 317 (2.2) 4.0 (8.9) 32.0 (2.5) 6.1 (7.7)
Median 31.6 -2.5 31.7 -3.9
95% CI -7.2 to -0.7 -8.9 to -3.2

HDL 2a (%) 0.949
Mean (SD) 21.9 (1.7) 4.9 (12.7) 22.5 (1.8) 4.7 (1.6)
Median 22.3 3.0 219 4.0
95% CI 0.2 to 9.5 19 to 7.5

HDL 3a (%) 0.045
Mean (SD) 18.1 (1.4) 0.7 (8.7) 18.1 (1.2) 4.9 (7.3)
Median 18.5 -0.5 18.0 4.3
95% CI -2.5 to 3.9 22 to 7.5

HDL 3b (%) 0.060
Mean (SD) 12.7 (1.3) 1.0 (9.0) 124 (1.4) 5.8 (10.7)
Median 13.0 -1.4 12.1 2.3
95% CI 24 to 4.3 1.8 to 9.7

HDL 3c (%) 0.384
Mean (SD) 15.6 (2.7) 2.2 (26.3) 15.1 (2.7) 2.7 (16.3)
Median 15.7 -3.6 16.2 -6.4
95% CI -7.5 to 11.8 -8.7 to 3.3

Data are presented as mean (SD), median, or 95% confidence interval (CI). P values are for comparisons of percent

change between combination and monotherapy, based on unpaired t-test.
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Table 4. Concentrations of each LDL subfraction at baseline and at the end of the study

Particle size and subfraction 0-3 FAs + Simvastatin (n = 31) Simvastatin (n = 31) Povalue
Baseline % Change Baseline % Change

LDL mean particle size (nm) n =24 n =23 n = 25 n =24 0.376
Mean (SD) 265.0 (6.9) 0.4( 2.1) 2653 (3.9) 0.1 (1.2)
Median 266.3 0.1 266.5 0.2
95% CI -0.5 to 1.3 -0.5 to 04

LDL 1 (mg/dL) n =24 n =23 n =25 n =24 0.390
Mean (SD) 18.3( 10.2) 0.5 (62.7) 17.0 (8.4) 13.4 (34.1)
Median 17.5 9.1 16.0 19.0
95% CI -26.6 to 27.6 -1.0 to 27.8

LDL 2 (mg/dL) n =24 n =23 n = 25 n =24 0.339
Mean (SD) 15.8 (10.7) 3.5 (65.1) 16.6 (10.2) 18.7 (38.2)
Median 13.0 0.0 13.0 11.3
95% CI -24.7 to 31.7 2.6 to 34.8

LDL 3 (mg/dL) n =23 n =21 n =25 n =24 0.370
Mean (SD) 5.4 (5.3) 65.5 (232.8) 54 (5.2) 17.5 (64.4)
Median 3.0 16.7 3.0 5.6
95% CI -40.5 to 171.5 -9.7 to 44.7

LDL 4 (mg/dL)" n=12 n=9 n=12 n=9 0.202
Mean (SD) 3.7 4.1) -49.6 (78.2) 22 (1.8) 63.0 (226.4)
Median 2.0 -100.0 2.5 0.0
95% CI -109.7 to 10.5 -111.0 to 237.0

LDL 5 (mg/dL)" n=3 n=2 n=3 n=2 0.617
Mean (SD) 4.0 (3.0) -64.3 (50.5) 1.0 (1.0) -100.0 (0.0)
Median 4.0 -64.3 1.0 -100.0
95% CI -518.1 to 389.5 -100.0 to -100.0

Data are presented as mean (SD), median, or 95% confidence interval (CI). P values are for comparisons of percent

change between combination and monotherapy; P values are based on unpaired t-test except LDL 4 and LDL 5

(* Wilcoxon rank sum test).
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