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ORIGINAL RESEARCH

Omega-3 fatty acid therapy reduces triglycerides and
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Objectives

Cardiovascular disease and osteoporosis are common in HIV-infected patients and residual
systemic inflammation is thought to contribute to both of these disorders. We performed a
randomized placebo-controlled trial of omega-3-acid (03A) ethyl esters in HIV-infected patients
with hypertriglyceridaemia, hypothesizing that 03A would decrease serum levels of triglycerides,
markers of systemic inflammation, and markers of bone turnover.

Methods

HIV-infected patients (n = 48 recruited at three sites) with CD4 count >200 cells/uL, suppressed
viral load, and triglycerides >200 mg/dL were randomized to placebo or 3.6 g/d of 03A. Fasting
lipid profiles and markers of inflammation and bone turnover were assessed at baseline and after
8 weeks of treatment.

Results

Baseline HIV status, lipid profile, bone metabolism and cardiovascular risk factors were similar
between the groups. Inflammatory markers were similar between the treatment groups at
baseline, except for interleukin (IL)-6 and tumour necrosis factor (TNF)-a, which were higher
in the O3A group. The concentration of triglycerides in patients receiving 03A decreased by a
median (interquartile range (IQR)) of —34 (—149, 9.5) mg/dL vs. a median increase of 46.5 (-51,
123) mg/dL in the placebo group (P=0.01). The median percentage change in IL-6 was greater
in the O3A group compared with the placebo group [-39% (—63, 12%) vs. 29% (10, 177%),
respectively; P=0.006]. Similar results were observed for TNF-c, but not other inflammatory
or bone turnover markers.

Conclusions

0O3A ethyl esters decreased the concentrations of triglycerides, IL-6 and TNF-o. in patients with
well-controlled HIV infection and hypertriglyceridaemia. Larger studies are required to confirm
these findings and investigate their clinical significance.
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systemic inflammation.
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aging, including disordered bone metabolism and cardio-
vascular disease [3-6]. Increased cardiac risk in HIV-
infected patients may be mediated in part by the chronic
inflammatory state associated with HIV itself, metabolic
changes induced by specific HIV treatments [7], and the
abnormal lipid profiles associated with both HIV and its
treatment [8,9]. Novel strategies for managing cardiac
risk factors and decreasing inflammation in HIV-infected
patients are of paramount importance.

in HIV-infected
patients, as are increased levels of pro-inflammatory
cytokines [9], both ideal targets for the reduction of car-
diovascular risk. Omega-3 fatty acids (03As) have bene-
ficial effects on triglycerides and systemic inflammation
[10]. The effects of O3A on systemic inflammation are
probably mediated through multiple mechanisms, includ-
ing the reduction of pro-inflammatory eicosanoids from
arachidonic acid, the metabolism of O3A into anti-inflam-

Hypertriglyceridaemia is common

matory lipid modulators (resolvin and protectin), and a
decrease in the activation of nuclear factor kappa B (NFkB)
by inflammatory stimuli, such as lipopolysaccaride [11]. In
addition, salutatory effects of O3A on bone metabolism
[12,13], insulin resistance [14,15] and platelet function [16]
have been postulated. 03As, therefore, are potentially well
suited to treat the metabolic and skeletal complications
of HIV infection; however, data on the use of 03As to treat
HIV-associated dyslipidaemia have been heterogeneous
[17-20].

We performed a randomized trial of 03A supplementation
in patients with HIV infection, preserved CD4 count and
hypertriglyceridaemia. We hypothesized that 03A would
improve dyslipidaemia, systemic inflammation, insulin
resistance, platelet function and markers of bone turnover.

Methods
Study population

HIV-infected persons 18 years of age or older with a CD4
count >200 cells/uL and a concentration of triglycerides
>200 mg/dL who had been on stable antiretroviral medi-
cations for 3 months were eligible for recruitment from
HIV specialty clinics at Johns Hopkins Hospital (Baltimore,
MD), Veteran's Administration Greater Los Angeles Health-
care System (Los Angeles, CA), and the Georgetown Uni-
versity Hospital (Washington, DC). Eligible female subjects
had normal menstrual periods for 6 months with a negative
pregnancy test. Exclusion criteria included (1) creatinine
>3 times the upper limit of normal (ULN), transaminases >3
times ULN, haematocrit < 25%, absolute neutrophil count
<1.5x 10° cells/L, platelets <100 x 10° cells/L or haemo-
globin <8.0 gm/dL; (2) untreated endocrinopathy; (3) use
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of glucocorticoids within the last year; (4) high alcohol
intake (men > 3 drinks/day; women > 2 drinks/day), abuse
or dependence; (5) injecting drug use within the last 3
months; (6) anti-coagulant use; (7) use of oral contracep-
tives, (8) use of prescription-strength vitamin A prepara-
tions; (9) post-menopausal status, and (9) clinical evidence
of an acute infection. All participants provided informed
consent, and the study was approved by the Institutional
Review Board at each site. The study was registered at
ClinicalTrials.gov (NCT00346697).

Treatment

Treatment was with O3A esters (LOVAZA®; GlaxoSmithK-
line, Inc., Philadelphia, PA, USA). Each 1000 mg O3A
capsule contained 465 mg of eicosapentaenoic acid (EPA)
and 365 mg of docosahexaenoic acid (DHA) (plus 60 mg of
other long-chain 03As). Four O3A capsules were adminis-
tered daily to achieve a daily dose of 3.6 g of 03As. The
placebo capsule contained corn oil and was identical to the
active treatment in size, colour, taste and caloric content.
Randomization tables were generated by the statistician
and provided to the investigational pharmacist who dis-
tributed the blinded pills on the day of randomization and
at the 4-week visit.

Each subject received three nutritional counselling ses-
sions, in which a diet containing 50-60% carbohydrate,
15% protein and 25-35% fat, with < 10% of calories from
saturated fat, was recommended. No specific recommenda-
tions about fish intake were given. Active treatment was
initiated after a 4-week dietary run-in phase. Compliance
was assessed by pill count, and percentage adherence was
calculated in the following manner: [(pills dispensed - pills
returned)/expected number taken] x 100.

Study evaluations

Subjects were assessed at five visits over a 12-week period,
including a screening visit. History and physical examina-
tion were completed at the baseline visit. Whole blood was
drawn after an overnight fast at baseline, at 8 weeks and at
12 weeks (i.e. 4 weeks after the intervention period had
concluded). Lipid profile was measured using a standard
colorimetric enzymatic assay (Quest Diagnostics, Balti-
more, MD). The CD4 cell count was measured by flow
cytometry. Liver function testing, complete blood count,
and coagulation profile were performed at the screening
visit and at the 8-week follow-up visit. Platelet function
testing using the PFA-100 assay (Siemens Healthcare Diag-
nostics, Tarrytown, NY, USA) was performed in the subset
of patients recruited at Johns Hopkins. C-terminal telopep-
tide of type I collagen (CTX) was measured using an
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enzyme-linked immunosorbent assay (Osteometer BioTech,
Herlev, Denmark) and amino-terminal propeptide of type
I collagen (PINP) was measured using an immuno-
radiometric assay (IDS, Inc., Scottsdale, AZ). Median
intra-assay coefficients of variation were 8.15 and 4.14%,
respectively, and the median inter-assay coefficients of
variation were 0.01 and 2.74%, respectively. The normal
values for CTX are 0.115-0.748 ng/mL in men and 0.112-
0.738 ng/mL in pre-menopausal women. Tumour necrosis
factor (TNF)-o, TNF-o soluble receptors 1 and 2 (STNFR1
and sTNFR2, respectively), interleukin (IL)-6 and high-
sensitivity C-reactive protein (hsCRP) were measured in
duplicate using commercially available enzyme-labelled
immunosorbent sandwich assays and values were aver-
aged for analysis. The intra-assay precision of these
assays ranged from a coefficient of variation of 4.4 to
7.6% (average 5.6%). The sensitivity of this assay system
for these cytokines ranged from 0.5 to 16 pg/mL. Fasting
glucose and insulin were used to determine the homeosta-
sis model assessment of insulin resistance (HOMA-IR) [21].
HOMA-IR >4 is considered elevated. Erythrocyte membrane
fatty acid composition analysis by gas chromatography
was performed with calculation of the omega-3 index (03I)
as the proportion of eicosapentaenoic acid and docosahex-
aenoic acid/total fatty acid. 031 was categorized as low
(<4%), intermediate (5-8%) and desirable (>8%) [22].

Statistical methods

Our sample size calculations were based on differences in
mean change in serum triglycerides between the active fish
oil group and the placebo group. With 24 subjects enrolled
in each study arm, and allowing for a 10% drop-out rate
over the course of the trial, we anticipated 21 evaluable

subjects with analysable data points in each of the two
study arms. Assuming alpha=0.05 and a log-transformed
common standard deviation of 0.74, there was 90% power
to detect a 12% difference in serum triglycerides between
the active treatment and the placebo groups. The y?
test and Wilcoxon rank-sum test were used to compare
baseline subject characteristics. The absolute change
and the percentage change in the outcome measures were
compared using the nonparametric Wilcoxon rank-sum
test, given the nonnormal distributions of the variables.
Similar testing was performed to compare changes in
outcome measures from week 8 to week 12 (off treatment).
statistically signifi-
cant. There was no correction for multiple comparisons.
All analyses were carried out with STATA 10.0 (STATA
Corporation, College Station, TX).

P-values < 0.05 were considered

Results
Subject characteristics

Of the 83 patients screened, 48 were randomized (Fig. 1).
The groups were similar with respect to age, sex, race,
baseline cardiovascular risk factors and baseline lipid
treatment (Table 1). Sixty-seven per cent of patients were
receiving other lipid-lowering drugs. The median CD4 cell
count was similar between the groups and 96% had an
HIV RNA < 400 HIV-1 RNA copies/mL. Protease inhibitor
(PI) use was more common among those randomized
to the active treatment group compared with the placebo
group (88% wvs. 54%, respectively) and efavirenz (EFV)
use was less common (29% wvs. 54%, respectively). Of
the 48 subjects randomized, 47 completed the week 8
assessment.

83 patients screened

35 ineligible

30 because of triglyceride levels
2 because of abnormal thyroid function

A

v

2 because of high viral load

enrolled

48 participants

1 because of newly diagnosed DM

N\

24 randomized to
placebo

24 randomized to
active treatment

follow-up y

v

[ 1 lost to

23 completed
the study

24 completed

the study

Fig. 1 Flow chart for the study. DM, diabetes mellitus.
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Table 1 Characteristics of subjects at baseline

Active treatment (n=24) Placebo (n=24) P-value

Age (years) [median (Q1, Q3)] 50 (47.0, 52.5) 48 (41.5, 52.5) 0.27
Male sex [n (%)] 21 (91) 22 (92) 0.96
Race [n (%)]

Caucasian 11 (46) 12 (50) 0.79

African American 11 (46) 11 (26)

Hispanic 1(4) 0 (0)

Other 1(4) 14
Current smoking [n (%)] 5 (21) 10 (42) 0.24
Diabetes mellitus [n (90)] 4 (17) 2 (8) 0.38
Hypertension [n (%)] 15 (63) 12 (50) 0.38
Coronary artery disease [n (%)] 2 (8) 14 0.55
Lipid therapy [n (%)]

Any 17 (71) 15 (63) 0.54

Statin 17 (71) 14 (58) 0.36

Fibrate 9 (38) 7 (29) 0.54

Niacin 2 (8) 0 (0) 0.15

Ezetimibe 3(13) 1(4) 0.30
HIV parameters
CD4 count (cells/uL) [median (Q1, Q3)] 477 (437, 710) (n=23) 531 (361, 661) (n=23) 0.89
Suppressed viral load (<400 copies/mL) [n (%)] 23 (96) 22 (96) (n=23) 0.74
CD4 count nadir (cells/ul) [median (Q1, Q3)] 181 (46, 300) (n=22) 170.5 (69, 298) (n=24) 0.68
Duration of known HIV infection (years) 13.3 (10.9, 21) (n=23) 13.3 (7.38, 11.55) (n=24) 0.07
Antiretroviral therapy

Duration (years) 9.9 (8.1, 11.1) (n=23) 8.9 (4.5, 10.4) (n=24) 0.16

Current Pl use [n (%)] 21 (88) 13 (54) 0.01

Current efavirenz use [n (%)] 7 (29) 13 (54) 0.07
Hepatitis C [n (%)] 5 (21) 9 (38) 0.20

PI, protease inhibitor; Q1, Q3, first and third quartiles.

Effect of O3A ethyl esters on lipid parameters

For the 47 randomized subjects who completed the week 8
assessment, the median concentrations of total cholesterol,
high-density lipoprotein (HDL) cholesterol, non-HDL cho-
lesterol and low-density lipoprotein (LDL) cholesterol were
similar between groups (Table 1). After 8 weeks, the median
change in triglycerides was significantly different between
the active treatment and placebo groups (P=0.01). No
differences were observed in the other lipid parameters.
Similar results were observed when percentage change was
used as the outcome variable (Fig. 2). The concentration of
triglycerides decreased by a median of —9% [interquartile
range (IQR) 47, 2%] in the active treatment group (within-
group P=0.01), but was not significantly different
from baseline in the placebo group [median change 15%
(IQR —19, 40%); within-group P=0.24] (between-group
P=0.03). The median percentage change in triglycerides
among those in the active treatment group was similar
between the subset who were statin-treated (n=17) and
those who were not treated with statins (n=7) (-8.7% wvs.
—9.5%, respectively), between those who were fibrate-
treated (n=9) and those who were fibrate-untreated
(n=15) (-5.8% wvs. —9.4%, respectively), between those
who were Pl-treated (n=21) and those who were not
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PI-treated (n=3) (-9.4% vs. 12.1%, respectively; P=0.11)
and between those who were EFV-treated (n = 7) and those
who were not EFV-treated (n=17) (2.8% vs. —26.1%,
respectively; P=0.11). After 4 weeks off treatment, the
concentration of triglycerides increased significantly in
those who had been randomized to active treatment
[median change 63.5 mg/dL (IQR 10, 108 mg/dL); within-
group P=0.01] and was no different from baseline values
(P=0.63).

Effect of O3A ethyl esters on markers of
systemic inflammation

At baseline, hsCRP, sTNFR1 and sTNFR2 concentrations
were similar between the groups, whereas median IL-6 and
TNF-o. concentrations were significantly higher in the
active treatment group than in the placebo group (Table 2).
After 8 weeks of treatment, the median change in IL-6
was significantly different between the active treatment
and placebo groups [-0.62 (IQR —1.19, 0.13) pg/mL wvs.
0.185 (IQR —0.13, 1.65) pg/mL, respectively; P=0.006]
(Table 2). Similarly, the median change in TNF-o over 8
weeks was significantly different [-0.36 (IQR —2.27, 0.014)
pg/mL wvs. 0.58 (IQR —1.15, 2.25) pg/mL, respectively;
P=0.04]. Similar results were observed when percentage
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Fig. 2 Percentage change in (a) lipids and (b) inflammatory markers
after 8 weeks of omega-3-acid ethyl ester treatment or placebo.
*A between-arm difference with P<0.05 and within-arm change with
P<0.05 in the omega-3 group. HDL, high-density lipoprotein; hsCRP,
high-sensitivity C-reactive protein; IL, interleukin; sSTNFR, TNF-o soluble
receptor; TNF, tumour necrosis factor.

change was used as the outcome variable (Fig.2b)
[IL-6: active treatment group —39% (IQR —63, 12%) ws.
placebo group 29% (IQR 10, 177%); between-group
P=0.006; TNF-a.: active treatment group —10% (IQR —32,
0.5%) vs. placebo group 16% (IQR —27, 51%); between-
group P=0.02]. Among the active treatment group, there
were no differences in the percentage change in IL-6 or
TNF-o between the subset treated with statins and those
not treated with statins, or between the subset treated with
fibrates and those not treated with fibrates (all P> 0.48;
data not shown). The percentage change in IL-6 was similar
in those participants randomized to the active treatment
group who were receiving a PI and those not receiving a PI
(P=0.36) and between those receiving and not receiving
EFV (P=0.89). Whereas the percentage change in TNF-o.
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was similar regardless of EFV use (P=0.73), those in the
active treatment group who were receiving a PI had a
larger decrease in TNF-o. compared with those who were
not (—129% vs. 1.6%, respectively; P=0.03). The percentage
change in triglycerides was not correlated to the percentage
change in IL-6 (Spearman’s rho=0.04; P =0.84) or TNF-o
(Spearman’s rho=0.02; P=0.91) among those in the active
treatment group.

Because of the chance imbalances in IL-6 and TNF-o
between the active treatment and placebo groups at base-
line, we conducted several supplementary analyses. Using
linear regression with percentage change as the outcome
and adjusting for baseline concentration, we found a
greater percentage change in IL-6 in the active treatment
group vs. the placebo group (P=0.05). Similarly, TNF-o
tended (P=0.07) to be reduced in the active treatment
group compared with the placebo group. In a separate
analysis, we log-transformed baseline and week 8 values
and used the week 8 values as the outcome, adjusting for
the baseline values. We found that log IL-6 at 8 weeks
tended to be lower in the active treatment group compared
with the placebo group (P = 0.06). However, the week 8 log
TNF-0. concentrations were similar between treatment
groups (P =0.65).

After 4 weeks off treatment, IL-6 concentrations
remained stable and decreases in TNF-o. and sTNFR2 con-
centrations were observed in the active treatment group
(n=18). In the placebo group (n=18), hsCRP, IL-6 and
STNFR2 concentrations decreased (Table 2). The changes in
hsCRP concentrations in the 4 weeks off treatment were
greater in the placebo group compared with the active
treatment group, and changes also tended to be greater
in the placebo group for IL-6 and sTNFR1. No differences
in the median concentrations of any of the inflammatory
markers were observed at the post-treatment visit (data not
shown).

Effect of O3A ethyl esters on bone turnover, insulin
resistance and platelet function

Markers of bone formation (PINP) and bone resorption
(CTX) were similar between the groups at baseline and
showed no change in either group during follow-up
(Table 2). At baseline, 8% (four of 44; three in the active
treatment group and one in the placebo group) had CTX
concentrations above the normal range. While insulin
resistance was common in this population (57% had
HOMA-IR >4), HOMA-IR did not change in either group
over follow-up. A subset of patients had platelet function
assessed over the treatment period (n= 18 in the active
treatment group and n = 16 in the placebo group), and no
differences were observed by treatment group.
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Adherence and effect on omega-3 fatty acid index

Median adherence over 8 weeks of treatment by pill count
was 94% (IQR: 86, 98%) in the active treatment group and
96.5% (91.5, 100%) in the placebo group. The red blood cell
03I was similar in the two arms at baseline (Table 2) and
increased by a median of 3.5% (IQR 1, 4%) in the active
treatment group but showed no change in the placebo
group (between-group difference, P < 0.001). At baseline,
the proportions of 03I values in the low (<4%), intermedi-
ate (5-8%) and desirable (>8%) categories were 14, 85 and
0% in the active treatment arm and 26, 73 and 0% in the
placebo arm. After 8 weeks of treatment, the distribution
shifted in the active treatment arm [low (<4%), 5%; inter-
mediate (5-8%), 35%; desirable (>8%), 60%], but remained
unchanged in the placebo group. At baseline, concentra-
tions of lipid parameters, inflammatory markers or bone
markers were not associated the O3Il. In addition, among
those randomized to active treatment, the change in the
03I was not associated with the percentage change in the
outcome variables (data not shown).

Adverse events

The intervention was well tolerated in both groups. Three
patients in the active treatment arm experienced gastroin-
testinal side effects including dyspepsia, bloating or fishy
taste as compared with six patients in the placebo arm. One
patient in the active treatment arm reported rash vs. two
patients in the placebo arm. None of these adverse events
required treatment discontinuation. There were no other
significant adverse events reported.

Discussion

We performed a randomized, placebo-controlled trial of
03A supplementation in patients with well-controlled HIV
infection and hypertriglyceridaemia. We found a statisti-
cally significant but clinically modest decrease in the con-
centration of serum triglycerides associated with active
treatment as well as decreases in IL-6 and TNF-o concen-
trations, but not other markers of inflammation. Our study
adds to the evidence base regarding the use of 03As to
treat primary hypertriglyceridaemia and as a treatment
strategy to reduce systemic inflammation in patients with
well-controlled HIV infection.

Baseline triglyceride levels were elevated in both groups,
connoting elevated cardiovascular risk [23]. In unselected
patients, O3A supplementation has been shown to reduce
triglyceride levels by 20-50% [23]; however, in our
study, the concentration of triglycerides decreased by less
than 10% in the active treatment arm, but by 24% vs.
placebo. This is consistent with the triglyceride reduction
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observed in studies of O3A supplementation in dysgly-
caemia [24] but less than the approximately 100 mg/dL
decrease observed in a meta-analysis of omega-3 supple-
mentation in patients with HIV infection [19]. The change
in triglycerides that we observed, while statistically signifi-
cant, is clinically modest [23]. HIV-infected patients
with dyslipidaemia may be resistant to traditional lipid-
lowering treatment, although the mechanisms remain
unknown. Treatment of dyslipidemia in patients with
HIV may incur risks [25], and alternative therapies to
treat triglyceridaemia in HIV-positive patients should be
explored, including exercise training, Mediterranean diet
or alternative ART.

Although the effect of O3A therapy on triglycerides was
modest, the 031 increased. This index has been proposed as
a novel marker of beneficial cardiovascular health [22].
Although prospective data are lacking, low O3I has been
associated with sudden cardiac death [26] and myocardial
infarction [27]. Sixty per cent of patients with active
drug supplementation had an increase from suboptimal
to optimal levels of O3l The discrepancy between the
increased O3] and the modest effect on triglycerides
remains unexplained and is an area for future study.

Perhaps our most provocative finding was that 03A
treatment was associated with a median 39% reduction in
IL-6 and a 10% reduction in TNF-o. The interpretation of
this finding is made difficult by the chance imbalance in
these markers between the treatment groups at baseline,
raising the possibility that the observed effect was a result
of regression to the mean. However, we found similar
results when percentage change rather than absolute
change was used as the outcome measure which, at least
in part, takes the baseline value into account. We also
found similar results when the percentage change in these
markers was modeled and the baseline value was included
in the regression model. While these results provide some
support for a true effect, larger studies are required to
confirm our findings.

We also investigated the effects of 4 weeks of 03A
treatment discontinuation on lipids and markers of sys-
temic inflammation. In contrast to the effect on trigly-
cerides, which increased back to baseline values after 4
weeks off O3A treatment, IL-6 concentrations remained
unchanged off treatment and TNF-o concentrations
showed further decreases. In addition, another inflamma-
tory marker, sTNFr2, showed significant decreases after
O3A discontinuation. While these findings may suggest
durability of the anti-inflammatory effects of 03A, caution
should be exercised when interpreting these results because
post-treatment data were only available for 75% of rand-
omized participants and there were unexpected decreases
in hsCRP, IL-6 and sTNFr2 among those randomized to

HIV Medicine (2013), 14, 530-539



03A ethyl esters in hypertriglyceridaemia 537

placebo. It is therefore possible that the stability of, or
decreases in, some inflammatory markers in the O3A group
after treatment discontinuation could be attributable to
lifestyle changes or other factors which may have been
present in both arms.

Higher concentrations of IL-6 and inflammatory biomark-
ers are strongly associated with all-cause mortality [28] and
non-AIDS-related comorbidities [29], suggesting that strate-
gies to reduce systemic inflammation may improve the health
of HIV-infected persons. The anti-inflammatory properties of
03A are well established [30]. EPA and DHA have been shown
to decrease inflammation by suppressing the production of
arachidonic-acid-derived eicosanoids [31], and EPA inhibits
both cycloxygenase and 5-lipoxygenase [32]. 03As also alter
the activity of peroxisome proliferator activator receptor alpha
[33] and NFxB [34]. In rheumatoid arthritis, another disease
associated with systemic inflammation, O3As have been asso-
ciated with reductions in inflammatory markers and disease
severity [35].

There are fewer data regarding O3A in HIV-infected
populations. Hileman et al. recently reported a significant
reduction in sTNFRI, but not IL-6, sSTNFR2 or CRP, in
HIV-infected persons randomized to 1g twice daily of
omega-3 fatty acids (51.6% EPA and 40.5% DHA), but no
effect on endothelial function or triglycerides [18]. With
a similar dosage and product to those used in our trial,
Thusgaard reported an increased formation of the anti-
inflammatory leukotriene B5, but no effect on CRP in
HIV-infected patients randomized to 03As [36]. In a single-
arm study evaluating the effect of 03A, hsCRP decreased
by a median of 34.5% and IL-6 decreased by 28.6% [37].

03A did not have any effect on bone turnover in our
study. In previous studies, O3As have been shown to
decrease markers of bone resorption [38]. It is possible that
our study duration was too short to observe an effect, but,
in general, bone turnover markers change very quickly
after interventions that increase bone turnover (e.g. ART
initiation) or decrease bone turnover (e.g. bisphosphonate
therapy) [39,40]. In addition, our population was selected
on the presence of hypertriglyceridaemia, rather than
metabolic bone disease, and indeed the majority of partici-
pants at baseline had bone resorption markers within the
normal range. It is possible that the effect of 03A may be
different in a population with higher bone turnover.

We did not observe any effect of O3A on platelet
function or insulin sensitivity. Previous studies in HIV-
uninfected populations have suggested that 03As decrease
platelet aggregability and platelet response to collagen
[41], but have shown conflicting results regarding their
effect on insulin sensitivity [42,43]. Although we cannot
rule out the possibility of a smaller effect which could have
been observed with a larger sample size, our findings
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may provide some reassurance regarding concerns about
increased risk of bleeding or deterioration of glucose
metabolism with 03A treatment.

Limitations of our study include a small sample size and
short duration of follow-up. In addition, the majority of
our patients were male which may limit generalizability,
particularly given the debate regarding differential effects
of lipid therapy in women vs. men. Future studies should
include both men and women with sufficient follow-up to
detect clinical endpoints. Patients with hypertriglyceridae-
mia are at higher cardiovascular risk than patients without
it, and hence this population remains an important popu-
lation for future studies to target. It is unclear whether the
observed effect on inflammatory markers would also be
observed in HIV-infected persons without hypertriglyceri-
daemia, and further studies should address this question.

In conclusion, 03A supplementation resulted in a
statistically significant but clinically modest decrease in
triglyceride levels among HIV-infected patients with well-
controlled HIV infection and hypertriglyceridaemia. We
also found a significant effect of O3A in decreasing IL-6
and TNF-a. concentrations. Given the potential importance
of residual systemic inflammation in the pathogenesis of
non-AIDS comorbidities, further studies of O3A in HIV-
infected populations are warranted.
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