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Effect of n-3 fatty acids on carotid atherosclerosis and haemostasis in
patients with combined hyperlipoproteinemia: A double-blind pilot
study in primary prevention
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Abxtract

Background. Intake of n-3 polyunsaturated farty acids (n-3 PUFA) either from natural sources cr dietary supplementation is
inversely associated with atherothrombous.

Aim. A double-blind pilot study was designed ro address the impacr of n-3 PUFA op atherosclerosis, haemostasis and
vascular status in patients with combined hyperlipoproteinemia.

Mathods. Carotid intima-media thickness (C-IMT), texture of intima-media complex (T-IMC), lipids and platelet function
were evaluated in 64 patients with combined hypetlipoproteinemia wha received placebo or n-3 PUFA (6 g/day) for 2 years.
C-IMT and T-IMC were assessed by B-mode ultrasound. Lipids and platelet function were determined by validated
methods,

Reswlis. C-IMT increased in placebo, but not in n-3 PUFA group with respect to baseline. In conteast T-IMC decreased in
n-3 PUFA, but not in placebo; in both cases, however, treatment effect did not reach statistical significance, A fall of
triglycenides, concomirant 1o a rise of high- and low-density lipaprotein chalesterol (HDL and LDL), was observed in the
active treated group. Plateler funcien was significantly reduced by n-3 PUFA,

Conclusions. Results ghow a favourable effectiveness of n-3 PURA on IMT progression and T-IMC that deserves to be
confirmed in larger studics. Despite the small sumple size, the beneficial effect of n-3 PUFA on plateler function,
miglycerides and HDL-C is clearly highlighted.
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to assess the impact of
interventions on  athero-

Introduction also largely accepted
pharmacologic/dictary
sclernsis (8).

Although the relationship berween C-IMT and
convenrional risk factors (e.g. hypercholesterolemia,
hypertension etc) is well defined (9,10), the one with
hypertriglyceridemia is not so clear; elevated trigly-
ceride conccntrations are, in fact, often associated

Elevated plasma toglyceride levels affect millions of
people in the world. Although associated with an
mncreascd risk of coronary artery disease (CAD) (1,2),
the contribution of hypermwiglyceridemia to the pro-
gression of athcrosclerosis remains to be defined (3).

Carotid inuma-media thickncss (C-IMT) is a

widely used surrogate index of the atherosclerotic
burden. Besides the correlanon with the presence of
carotud plaquc (4), C-IMT 1s dircctly associated with
the presence and extent of CAD (5) and with the
incidence of new vascular events (6,7). C-IMT is

with alteradons of other lipid variables, mainly
high density bpoprotein (HDL) (11,12). Even less
information 1s available on the effects of triglyceride-
lowering on IMT progression, particularly in
asymplomatic patients.
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Abbreviations

n-3 PUFA n-3 polyunsaturated fatcy acids
C-IMT carotd intima-mcdia thickness
T-IMC texrure of inima-media complex
CAaD coronary artery disease

EPA ¢icosapentaenoic acid

DHA docosahexacnoic acid

CcC common carotid

Bif bifurcation

ICA internal carotid artery

Mean-IMT mean indma-media thickness of
the whole carotid ree

ROI region of interest

ACsq collagen concentranon inducing
50% decrease of optical density in
platelet-rich plasma

It 13 well known that n-3 polyunsaturated
fatry acids (n-3 PUFA), from either natural sources
or dietary supplementation, have a  consistent
tiglyceride-lowening ¢ffect (13); howcver, no long-
term prospective studies on the efficacy of these
agents on IMT progrcssion in primary preventon
exist (14). Indeed, although two epidemiological
cross-sectional studies documented an inverse rela-
nonship between the intake of n-3 PUFA from fish
and C-IMT (15,16), only one secondary prevention
study addressed their cffeet when supplemented by
capsules (17). IMT also correlates with some
haemostatic variables, such as platelet aggregation
(18), that have been reported to be influenced by n-3
PUFA (19). Finally, n-3 PUFA can rcduce the
incidence of vascular evenrs by enhancing athero-
sclerotic plague stability (20).

A double-blind 2-year single centre pilot study
was therefore carried out, in a group of asympto-
matic patients with combined hyperlipoprotecinemia,
to cxplorc thc potendal effects of n-3 PUFA
administration on (i) IMT progression, (i) texture
of intima-media complex (T-IMC), (i) lipids and
hacmostasis.

Patients and methods
Parnents

Malcs and post-menopausal females without
history of cardiovascular events were sclected,
Parients aged 45-75 ycars, with at least one carorid
lesion =1.3 mm, low density lipoprowin (LDL)
cholesterol  levels <4.93 mmolL, tnglyceride
levels berween 1.93 and 4.55 mmol/l. and a 10-
year cardiovascular risk <20% (according 10
Framingham algorithm) (21), were eligible. The

Key messages

®* In padents with combined hyperlipopro-
einemis, n-3 polyunsaturated fatty acids
(PUFA) exert a buencficial effect on carodd
mtima-media  thickness  progression  and
texturc  of indma-media complex that,
however, deserves to be confirmed in Jarger
scale studies.

® The beneficial effect of n-3 PUFA on platelet
funcuon, triglycerides and high-density
lipoprotein cholesterol (HDL-C) is clearly
highlighted In  patients with combined
hyperlipoproteinemia.

miglyceride cutpoint of 1.7 mmol/L, suggested by
ATPIIL guidelines (3) to classify hypertriglyceride-
mia, was raised o 1.93 mmol/L 1o increase the
probabiliry thar the condition of hyperinglyceride-
mia could bc sausfied cven after 2 months of
prudent dier.

Patents with ‘very high’ LDL cholesterol levels
(>4.93 mmol/L) according to ATPIII guideclines,
were excluded for ¢thical reasons because n-3 PUFA
were not expected o exert a positive cffect on LDL
cholesterol. Patients with ‘high’ LDL cholestcrol
(4.14-4.89 mmol/L) were considercd as acceptable
on condition that their 10-year cardiovascular nsk
was lower than 20%.

Exclusion criteria were: blood pressurc > 135/
90 mmHg, diabetes, renal insufficiency or other
cndocnine syndromes, excessive glcohol consump-
tion, heavy cigarette smoking (> 10 cigarettes/day),
and trcatment with lipid-lowenng drugs, anti-hyper-
tensives, or hormone replacement therapy. Each
patient signed an informed consent prior to rando-
mization. The study was approved by the Ethical
Commirtce of Niguarda Hospital (Milan, Italy).

Intervenrion

At baseline, pagents who satisfied the inclusion
critcria received a low far content prudcnt dict (26%
fats, 22% proteins, 52% carbohydrates; polyunsatu-
rated/saturated fat ratio: 0.43), as recommended by
the Europcan Atherosclerosis Socicty, The presence
of hypertnglyceridemia even after dietary interven-
tdon was confirmed 2 months later. Parients were
thereafter randomized 1o placebo or n-3 PUFA, An
appropriate softwarc was used to gbrain wo groups
balanced for sex, age and smoking. Each n-3 PUFA
capsule contained 1 g of fatry acid mixture (19%
¢icosapentacnoic acid (EPA), 13% docosahcxaenoic
acid (DHA), 19% palmiric acid, 18% olcic acid, 2%



linoleic acid and 29% other minor components).
Six capsules, corrcsponding to & daily intake of
1.08 g EPA, 0.72 g DHA, 0.01 g tocopherol acer-
ate, were prescribed. The placebo group received
6 g/day olive oil prepared in opague, identical-
looking soft gelatine capsules. Patients were
instructed to divide capsulcs among breakfast, lunch
and dinner.

Parients were examined as ourpatients at month 0,
3, 6, 12, 18, and 24. Compliancc was assessed by
counting returned capsules at each visit and by
measunng EPA and DHA lcvcls at month 24,

Carotid ultrasound

Carotid ulttasound was carried out at month 0, 6,
12, and 24 by a single operater (author M.A.) using
an Esaote AU4 system, equipped with a 10-13 MHz
lincar array probe and recorded on sVHS video-
tapes. The far wall of the whole common carood
(CC), of the bifurcaton (Bif) and of the first
proximal centimetre¢ of the intcrnal carotid artery
(ICA) was visualized in anterior, lateral and postcr-
10T projections.

Ultrasonic measurements were performed by a
single operator (author B.F.) with appropriate soft-
ware (Eurequa Systern) (22), which allows the
automanc cdge detccnon of cchogenic lines limiting
the intima-media complex. Progressions of C-IMTs
were estimatcd by assuming a linear wend with rime.

The ulrasonic sc3ns performed at months 0 and
24 were repeated within 2 weeks; the mean of the
two independent C-IMT  determinations was
adoprted for stadstical analyses and to assess repro-
ducibility. The absolute differences (mean+SD)
between rcplicate  scans  at  baseline  were
0.0244+0.019 mm, 0.072+0.060 mm, 0.052+
0.045 mm and 0.039+40.034 mm for CC-IMT,
Bif-IMT, ICA-IMT and Mean-IMT, respectively,
The same absolute differences at month 24 were
0.024+0.017 mm, 0.048+0.033 mm, 0.039+
0.033 mm, 0.026+ 0.019 mm, respectively.

Texture of intima-miedia complex (T-IMC) by video-
dengitometric analysis

CC-IMT video-densitometnic analysis (23) was
performed at months 0 and 24. Brefly, two bi-
dimensional optimal imagcs of the far wall of both
CC artences were digitized in longitudinal projection,
with @ resolurion of 576 x 768 pixels, and 256-
degrce grey-scale per pixel.

A region of interest (ROI) of 10 mm, including
the indma-media complex, was sclected 10 mm
below the bifurcation. To adjust for different
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ulrasound attenuation and different gain sctungs
in different subjecrs, two calibradon steps were
introduced into the analysis: the grey-scale value of
each ROI was adjustcd lineatly, so that the mean
value of blood was 0 and that of adventna was 256,
All recordings were cvaluated by a single reader
(author M.K.). A computer-driven imagc analysis
system (Medical Imaging Processing) was used to
analysc thc ROIs by first- and second-order para-
meters, First-order parameters, reflecting IMT
mean grey level, are arithmetic mcan and standard
deviation. Meuan grey levels are positively related to
the content of smooth muscle cells (SMCs) and
negatvely 1o that of macrophages (23).

Sccond-order paramerers, refleccang IMT hertero-
geneity, arc cntropy, contrast and second angular
moment. Enttopy and contrast correlate positively,
whereas sccond anpular moment corrclates nega-
uvely, with the prevalence of SMCs over macro-
phages (23).

Plasma lipids

Lipids wcre measured two months and one week
before the start of the study and thereafter at months
3,6, 12, 18, and 24. Toral and HDL cholesrerol and
triglycerides were determined by enzyme mcthods in
serum, after an oveenight fast (24,25). Serum [LDL
was calculated by Friedewald’s formula (26) in
samples with rtriglyceride levels <4.55 mmol/L
(400 mg/dL); otherwisc mcasurement Was per-
formed after scparation of LDL fraction by ultra-
cenirifugation.

Plateler function

Platclet aggregation was carmied out in platelet-rich
plasma at months 0, 6, 12, and 24 using collagen
(Mascia Brunelli, Milano, Italy) as stimulus. For
cach patient, a collagen concentration that induces
50% dccrease of opruical density (ACsq) was calcu-
lated on the basis of a lincar regression between
collagen concentrations and corrcsponding percen-
tages of aggregation (27), measured 5 minutcs
after collagen addinon. Platelet thromboxane B,
was determined by cnzyme-linked immuno-assay
(Cayman Chemical, Spi Bio, Massy Cedex France)
in platelet-rich plasma samples (3 x 10" platelets/L)
incubated for S min (1,000 rpm  stirring)  with
collagen (5 ug/mL).

Plusma fatry acid analysis

Plasma [atty acid analysis was performed as
described (28). Brefly, fatry acid methyl esters were
prepared by ecid trans-methyladon from total lipid
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exrracts and separated by high-pressurc liquid
chromarography. Pcaks were identified using pure
reference compounds and quantificd by an internal
standard (C19:0), added to the lipid extract beforc
methylaton. Data are reported as percentages of
total farry acids.

Statistical methods

The ultrasonic vanables considered for statistical
analyses were the mean IMT of common carotids
(CC-IMT), of bifurcations (Bif-IMT), of ICAs
(ICA-IMT) and of the whole carodd trec (Mcan-
IMT). C-IMT progression was e¢stimated by
weighted linear regression of up to cight senal
mcasurements versus (ime; weights were propor-
tional ro the numbecr of visualised arterial walls used
1o compute C-IMTs,

Treatment efficacy was cvaluatcd by comparing
the slope of the progression lines IMT/tume in
placebo and active treated group. Mean C-IMT
progressions of the two groups were compared by
analysis of covariance (ANCOVA). Progression ratcs
were also weighted proportionally to the inverse of
the estimated variance of progression slope, Baseline
C-IMTs were used as covariates.

The individual extent of lipid-lowenng was
calculated as differences between bascline and the
mecan of all on-trial measurements obtained berween
months 6 end 24. All staustical rtests wcre two-
tailed with a significance level of P<0.05. Com-
parison versus baseline (within-group analysis) was

Table 1. Characteristcs of the patients st baseline.

performed by ANOVA campleted by Dunnertt’s test.
ANOVA for repeated measures was carried our 1o
compare the [wo rreatment groups over tme
(berween-group analysis), Version 6.12 Windows
of SAS sofrware was used to perform staristical
analyscs.

Results
Treartment

Six hundred and forty-two patients were screened,
and 82 matched the inclusion/exclusion criteria.
After 2 months of prudent diet, hypermglycendermua
was confirmed in 64 paticnts who were thercforc
randomized for the rtreatments (32/group). One
particnt Icft the study aftcr 3 months becausc he
moved to another city and was therefore excluded
from statistical analyscs. Two paticnts were cxcluded
beecause of major deviation from the protocol during
the follow-up (anti-hypertensive assumprtion) and
four because of non-compliance on the basis of
retuning capsules (compliance <70%). The final
analyscd group mcluded 57 panents (30 on acove
treatment),

Table I shows the clinical characterisdcs of the
paticnts. The two groups were fully comparable; no
significant differences were, indeed, observed for any
varable considered.

The adherence to treatment was documented by
the different frequency distribution of plasma EPA
and DHA in thc two groups at the cnd of the study

Placebuy (n=32) n-3 PUFA (n=32)

Males (%)

Age (y)

Weight (kg)

Body muss index (ki/m?)
Smokers (%)

No-gmokers (%)

Former amokers (Y%)

Sysrolic blood pressure (mmHg)
Diastolic blood presaure (mmHg)
Heart rate (b/min)

Total cholesterol (mmol/L)

LDL (mmol/L)

HDL (munol/L)

Triglycerides (mmol/L)

Platelet nggregation (ACsa; pg/mL)
Plateler theomboxane B, (ng/mL)
CC-IMT (mm)

BifsIMT (mm)

ICA-IMT (mm)

Mean-IMT (mm)

29 (90.6) 29 (90.6)
53,7469 53.7+7.2
72.6 1-9.6 72,1476
25.1+2.3 25.0+2.4
9 (28.1) 9 (28.1)
9 (28.1) 9 (28.1)
14 (43.8) 14 (43.8)
129.0+13.1 128.7+13.8
76.3+8.3 78.4+£7.2
67.6£5.7 67.7+6.8
6.47 £0.64 6.32+0.53
4.010.66 3.69+0.58
1.054:0.15 1,06+0.24
312+40.85 3.0640.77
0.37+0.26 0.30£0.17
194.7 +68.4 214,31+ 69,6
0.6540.09 0,67+0.01
0.9840.28 0.91+0.25
0.76+0.21 0.73+0.17
0834006 0.79+0.15

Data arc reported as means + SD. No difference between groups has been observed by Srudent’s r-test (normally disoriburted variables) or by
Wilcoxon’s test. (CC =comumon carotid; Bif=bifurcations; ICA=internal carotid artery; IMT =indma-media thickness)
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Figure 1. Frequency dismibution of plasms ricosapentaenaic acid (EPA) and docasshexaenoic acid (DHA) after 24 months of oeatment.

(Figure 1), In the active treapment group one case of
myocardial infarction occurrcd. Four cascs of newly
diagnosed hypertension were recorded; two in the n-
3 PUFA and two in the placebo treated group. None
of thc adversc cvents were considered by physician
as attributable ro treatment,

A nsc in body weight (+3%, P<0.0)) was
observed at the end of the study in both groups.
Blood pressurc and heart ratc were unchanged
throughout the study.

Effaces on plasma lipids/lipoproteins

A significant rcduction of wriglycerides, ranging from
~20% at the 3rd month to —30% ar the 24th
month, was obscrved in the n-3 PUFA-treated

group. Triglyceridemia was essentially unchanged
until month 18 in the placchbo group with a
sighificant increase observed at month 24 (+13.1%;
P<0.05). n-3 PUFA significantly reduced plasma
toglycerides ar cach time poinrt considered (P valucs
between-group ranging trom 0.005 to 0.0001).

The levels of LD significantly incrcased in the n-
3 PUFA group; thc rise approximated 10%
(P=0.002) and 16.4% (P=0.005) after month 3
and 24, respectively. The rrestrnent ¢ffect was
significant a1 month 18 and 24 (P=0.01 and
P=0.003, respectively). HDL increased significandy
in the acuve treated group, reaching a 7% nisc at
month 6 (P=0.003) thar persisted throughout the
study. No change versus bascline was observed in
the placebo group. The berween-group analysis did
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Figure 2. Effects of n-3 polyunsaturated fatty acids (n-3 PUFA) oa plateler aggregation (Panel A) and plateler thromboxane Ba synthesis
(Pancl B). Data ure expressed ns changes with respect to basehne. (*Pjipi, <0010 #Piuiween <105, ## Priya, <0.01).

not reach sratstical significance at any ume point
considercd.

Effect on platelets

Changes of platelet aggregation compared to base-
line are shown in Figurc 2 (Pancl A). Collagen ACsp
increased significantly at month 6 and 12 in the n-3
PUFA group. The effect of treamment (between-
group analysis) rcached staosocal significance
(P=0.03) at month 12.

The effect of n-3 PUFA on plateler aggregation
was concomitant with the inhibinon of thromboxane
B, synthesis in platelet-rich plasma (Figure 2, Panel
B). As for plareler aggregadon, the highest rearment
cffcct was obscrved at month 12 (P=0.002).

Effect on intima-media thickness

All ultrasonic variables increcascd significantly versus
baseline in the placebo group (Table II). In contrast,

no IMT progression was obscrved in n-3 PUFA
group, except for CC-IMT. Despite these differ-
cnces, the effect of n-3 PUFA did not reach
statistical significance when the berween-group
analysis was performed.

Effect un IMT composition

Table III shows the effect of n-3 PUFA on IMT
video-densitometric vanables. No change versus
baseline was observed in the placebo group when
mcan grey levels (first-order paramerters) were
considered. Among sccond-order parameters that
reflect IM) heterogeneity, only cntropy was sig-
nificantly reduced. In conrrast, patients included in
the n-3 PUFA group showed a significant reduction
of almast all the video-densitomertric variables, with
the exceptuon of the sccond angular moment that
increased significanty, The cffect of n-3 PUFA
treatmnent did not rcach statistical significance when
the berween-group analysis was performed. Similar

Table II. Inoma-media thickness (IMT) progression in p-3 polyunsarurated farry acids (n-3 PUPRA) and placebo groups.

Placebo (n=27)

n-3 PUFA (n=30)

Treatment efect

Slape Puitnin Slope Puiibin Change Pocowcen
CC-IMT (pmty) 14+0.4 0.002 0.9+04 0.02 -0.5 ns
Bif-IMT (umy) 22409 0.02 0.34-0.9 ns -1.9 ne
ICA-IMT (umy) 1.740.7 0.05 1.3£0.7 s 0.4 s
Mean-IMT (umv/y) 1.6+0.6 0.01 0.9+0.6 ns -0.7 ns

Dara arc reparted ag means + SEM. Berween groups differences ace analysed hy coveriance

wnalysis. (CC=common carorid;

Bif =bifurcation; ICA=intemal caroud artery; P, 73tatistical significancs versus the baseline values; Pyyaueey =8tadstical significance
berween the two groupa cvaluated after dara adjusunent for baseline.)
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Table 1. Effect of n-3 polyunsaturated fatry acids (n-3 PUFA) on uloasound videa-densitomecry of right common carorid indma-media

thickness (CC-IMT) segments.

Placebo (n~27)

n-3 PUFA m=30)

Treatment effect

Differences berween
24™ month and

Differences berween
24" month and

bascline Povitin baseline Paihin Change J G — Boctween’

First-order parameters (IMT mean grey level)

Arithmertic mean 2654431 0.544 -6.80+4.,05 0.1RD —-9.45 0111 0.105
Std deviation -2.1942.05 0.293 -6.87-:2.24 0.005 —4.68 0,092 0.319
Seccond-order parameters (IMT heterogeneity)

Entropy -0.3440.20 0.038 -0.34+0.11 0.004 0.00 0.668 0.420
Conrrast -76.9+178 0.668 -4B0+ 238 0,050 403 0.131 0.603
Second angular -0.03+0.07 0.068 0.03£0.01 0.011 0.06 0.508 0.302

moment (107

Data arc reported uy means 4 SEM. The treatment effect was snalysed with analysia of covariance. (/,,y,;, =statistical significance versus the
busehine values; Ry pucen=mreamnent effect.) “Significances evaluated after darn adjustument for boseline values.

results werc obtained when an analogue segment
was analysed on the left CC (data not shown).

Discussion

Firstly, results from this srudy show that carood
IMT progression in paticnts with combined hyperli-
poproteinemia can be appreciated as significant cven
after a reladvely short period of follow-up (2 years),
notwithstanding IMT changes are smallcr than those
observed in padents with other vascular rsk factors
(10). In addition, despite the lack of significance of
the between-group analysis, likely duc to the small
sample size, the within-group analysis clearly shows
that IMT progression is blunted in the n-3 PUFA
group bur not in placebo. Thesc results cncourage
the design of a larger trial to confirm the potential
favourable cffccdveness of these agents on IMT
progression observed in this pilot study.

Only few gtudics have so far addressed the effects
of n-3 PUFA on carotid arteries. Results from a
longitudinal (24 months’ duration) placebo-con-
molled study in CAD patients, supplemented with
a dose of n-3 PUFA similar to that adopted in our
study, did not show any change in IMT progression
(17). Of interest, an inverse relarionship between
fish consumption and carodd athcrosclerosis has
been rcported by two Japanese epidemiological
cross-secrional studies (15,16). Besides the different
naturc of the studies (prospective versus ¢ross-
sectional), it can be hypothesized that this
discrepancy can be explained by a more efficient
incorporation of n-3 PUFA in plasma Jipids when
ingested as fish racher than as capsules (29) or by a
different efficacy of n-3 PUFA on early or advanced
carotid atherosclerosis.

Our dara from IMT video-densitometry may
provide an additonal explanation for this contro-
versy, It has been reported that mean grey levels are
positively related to the content of smooth muscle
cells (SMCs) and negatvely to that of macrophages,
and that the prevalenee of SMCs over macrophages
correlates positively with entropy and contrast and
negatvely with the sccond angular moment (23). On
this basis, our results suggest that, if an effect of n-3
PUFA on IMT exists, this is directed towsrd a
reduction of SMC conrent rather than a reducton of
macrophages. Although thesc results have to be
interpreted with caution in consideration of the
relatively small scale of the srudy, they may provide a
further explanauon for the positve effect of n-3
PUFA observed in population-based studies but not
in CAD patents. Indeed, since ultrasound tcchni-
ques do not distinguish between media and intima,
an cffeet of n-3 PUFA on IMT in terms of reduction
of SMCs can be more easily appreciated when
evaluated in patients with early atherosclerosis in
which thc media contributes to IMT mecasurcmenrts
much morc than the inuma (30). In contrast, in
CAD partients, in whom the contribution of intima
to IMT measurement is higher, this effeet could be
less appreciable. Of interest, a beneficial effect of
EPA on the composition of atherosclerotic lesions
has been reported in an animal madel of the twice-
injured carotid artery (31).

A clear-cut effect of n-3 PUFA emerges when
coronary athcrosclcrosis progression and/or inci-
dence of cardiovascular events are considered
(32-35). The effect has been attributed 1o a
favourable activity on lipid profile (36,37), to an
anti-arrhythmic effect (38) and also 1o an anti-
thrombodc potenual (19). As already reported (39),
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results from our study confirm that n-3 PUFA exert
an aptplatelet cffect both in terms of inhibition of
platelet aggregation and thromboxanc synthesis.

Of interest, our data show that at least one year of
treatment is required to reach the maximal effect on
platclet function. A wend toward baselinc values for
plateler aggregation way observed ar monrh 24,
concomitantly with the maximal increase of LDL,
a finding explainablc by the pro-aggregatory effcct of
LDL observed in vitro (40) and ex vive (27,41).

The role of hypertriglycenidemia as a predictor of
carotd atherosclerosis is also controversial, Several
cross-secrional studies have identified a correlation
between postprandial miglyceridemia and C-IMT
(42). Less information is, however, available on the
role of fasting triglyceridcmia on C-IMT and even
less on C-IMT progression. As expected (36), a
reduction of miglycerides, accompanied by a sig-
nificant increase of HDL and LDL in the active
trcated group, was observed also in our study. The
increase of LDL was, however, cven higher than that
reported by others (34,35,43). In spite of this, IMT
progression was cléarly reduced in the n-3 PUFA
group but not in placebo, suggesting that the nse of
LDL, a well known dcterminant of IMT (44), does
not completely obscure the effects of n-3 PUFA. A
possible explanadon is that the increase of LDL
induced by n-3 PUFA is mainly duc to a rise of LDL
bigger in size, known to be less atherogenic (45). In
addition, also the concomitant rise of HDL may
have contributed to the inhibition of IMT progres-
sion observed in the n-3 PUFA group (46).

Taken together, our results may gve grounds for
the rcported protection of n-3 PUFA against
vascular cventy, and indicate that, in patients with
combined hyperlipoproteinemia, the antiplatelet
effect emerges morc clearly than the anti-athero-
sclerotic one.

Results on the effect of n-3 PUFA on IMT
progression herein described strongly cncourage an
adequarely dimensioned primary prevention trial in
hypertriglyceridemic patents, or in padents with
combined hypcrlipoproteinemia, to be performed in
order to strengthen not only the potental bencfit of
n-3 PUFA on IMT progrcssion but also their effect
on SMC content as one of the mechanisms
responsible for the reduction of IMT progression.
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