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Omega-3 FA: A review of its Use in
Secondary & Primary Prevention and the
Treatment of Hypertriglyceridemia

China Medical University Hospital
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ACCORD-Lipid trial PROVE-IT TIMI

W5518 patients with T2DM mPost ACS trial
M4/ 0VE (acute coronary syndrome, ACS)
WAIl patients treated with atorvastatin 80 mg or

pravastatin 40 mg

BAIll patients treated with simvastatin

m High TG/low HDL-C = Rest mTG>150 aTG s 150
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CV events (%)
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CV events (%)

1° endpoint: MAGE 04
Follow-up: 4.7 years

1
Patients with LDL-C =< 70 mg/dl

June 2016 R&D, Global Omega-3 6



% OMACOREAStatinif 2241

-
E—

Treatment-Emergent Adverse Event (AE): Overview

Omacor Placebo
+ Atorvastatin + Atorvastatin

(N=122) (N=122)
Subjects with any AE 79 (64.8%) 72 (59.0%)
Subjects discontinuing for AE 8 (6.6%) 6 (4.9%)
[Suhjecta with drug-related AE 16 (13.1%) 16 {13.1%}]
Subjects with SAE 4 (3.3%) 2 (1.6%)
Subjects with drug-related SAE 0 0

SAE=zerous advers event

Maki K et al presented at ATVE meeting April 29, 2009



Omega-3 reduced heart rate

Changein HR Due

Study to Fish Oil (95% CI) % Weight
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» Direct effects on cardiac
electrophysiological pathway

« Improving left ventricular diastolic

filing
« Augmenting vagal tone

Mozaffarian D et al., Circulation 2005;112:1945-1952 8



Omega-3 reduce blood pressure

» Increase NO production
« Mitigate vasoconstriction

Gender®

Male/female .a rl g H:.tErI Slrl

Male only

s response to norepinephrine and

wees e Enhance vasodiatory responses
~pere |« IMprove arterial compliance

mmHg)

.27, —0.62)

.93, 0.01)

1.65, —1.03)

0.089

3.03, —0.91)

.87,0.52)
013

.61,0.27)

3.95, —1.52)

0.010

058, —0.10)
.34, —0.17)
0.93

Geleijnse JM et al., J Hypertens 2002;20:1493-1499



Omega-3 improves endothelial function

—e— Omega-3

Q 20'

£ —&— Placebo

Q .

2 o 1.5 Subjects: obese adolescents

Ko Rt .

=B Intervention: Omega-3 1.2 g/days for

09 404

53" 3 months

e

82 sl 0<0.01 Measurement: Flow-mediated dilation

28 (FMD)

7]

O

00 . . ; . . ]

0 1 2 3 4 5 6
Post occlusion time
Omega-3 Placebo p

SBP (mmHg) 111 £ 11 110 +£ 11 0.67
DBP (mmHg) 64 +7 64 + 6 0.61
HR (bpm) 67 £ 11 68 +8 062
PWV (m/s) 70+09 7.0+09 0.76
Al (%) 150+ 76 —114+11.2 0.05
Intima thickness (mm) 0.055 + 0.007 0.056 £+ 0.009 0.73
Media thickness (mm) 0.20 + 0.05 0.18 £ 0.04 0.29
Intima-media thickness (mm) 0.25 £ 0.05 0.24 + 0.04 0.39
Diameter (mm) 1.9+ 0.2 20+ 04 0.05
RHI 1.84+04 20+06 0.07
F-RHI 0.21 £ 0.16 023 +£0.16 0.61
RHmax (% of baseline at max dil) 1.9+09 1.6 £ 07 0.095
RHgo< (% of baseline at 60s post-occlusion) 1.7 £10 1.3+ 0.6 0.056
AUCp_1min 0.6+03 05+02 0.23
AUC)_3min 3.8+ 19 F:2-=0d 0.07
AUCo_5min 65+29 55+23 0.11

Dangardt F et al., Atherosclerosis 2010;212:580-585 10



Omega-3 has anti-inflammatory effects
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Dangardt F et al., Atherosclerosis 2010;212:580-585



Molecular mechanisms of cardioprotection of
Omega-3
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Endo J et al., J Cardiol 2016;67:22-27



Association between omega-3 fatty acid
supplementation and risk of major cardiovascular
disease events: a systematic review and meta-analysis

20 studies of 68,680 patients were included, reporting 7044 deaths, 3993 cardiac
deaths, 1150 sudden deaths, 1837 myocardial infarctions, and 1490 strokes.

No. Favors ;| Favors
| | Omega-3 : Control
Studies  Events  Participants RR (95% CI) PUFAs '
Outcome
All-cause mortality 17 6295 63279 0.96 (0.91-1.02) +
Cardiac death 13 3480 56407 0.91 (0.85-0.98) ———
Sudden death 7 1030 41751 0.87 (0.75-1.01) n ?
Myocardial infarction 13 1755 53875 0.89 (0.76-1.04) B 5
Stroke 9 1490 52589 1.05 (0.93-1.18) —
0.6 0.8 1.0 1.2 1.4
Relative Risk (95% Cl)
12/9/2019 JAMA 2012 Sep 12;308(10):1024-33. doi: 13

10.1001/2012.jama.11374.
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A Death from Cardiovascular Causes
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Figure 2. Primary and Secondary Outcomes.




GISSI-Preventione trial

Recent MI (= 3 mo; median, 16d)

Open-label, randomized design . .
Omacor 1g + Vitamin E 300mg

Omacor 1g
N=11324 Vitamin E 300mg
None
0 6 1 1 3 42

t $ i $ ! ]

Time (months)

Dietary supplementation with n-3 polyunsaturated fatty acids and vitamin E after myocardial
infarction: results of the GISSI-Prevenzione trial

Gruppo ltaliano per lo Studio della Sopravvivenza nell'Infarto miocardico

Lancet) /199%Aug 7;354(9177):447-55



Effect of n-3 PUFA treatment in
GISSI-Prevenzione (11,323 post-MI pts)

Death CV Death
Non-fatal AMI  Non-fatal AMI Overall Sudden Non-fatal
Non-fatal stroke Non-fatal stroke mortality CV death death events

0%
-5%
-10%

-159%

-20%
-20%

-25%  p<0.02

-30% p<0.008 p<0.02

-35%
-40%

-45%

-50%

% 555 /Esfld.lction

p<0.01
(GISSI-Prevenzione Investigators, Lancet 1999; 354:447) o
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Circulation. 2016:134:378—-391.



GISSI-HF (Gruppo Italiano per lo Studio della
Sopravvivenza nell'Infarto Miocardico—Heart Failure)

* GISSI-HF project:

A large-scale, randomized, double-blind study designed to investigate the
effects of omega-3 fatty acids and statin therapy on mortality and morbidity
in patients with CHF (NYHA class 2—4 regardless of cause and LVEF)

* Treatments in the two separate substudies:

GISSI|-HF, PUFA study GISSI-HF statin

n-3 PUFA 1 g daily or placebo Rosuvastatin 10 mg or placebo

« Co—primary end points:

Death and death or admission to the hospital for CV reasons

12/9/2019 18



GISSI-HF: Results At follow-up of 3.9 years

L Tavazzi (Fondazione IRCCS Policlinico San Matteo, Pavia, Italy)
European Society of Cardiology 2008 Congress

GISSI-HF PUFA: Primary and secondary outcomes?

End point Omega-3 fatty acids Placebo Adjusted hazard ratio

(n=3494), % (n=3481), % (95% Cl)

Primary end points

Mortality 27.3 : 0.91 (0.833-0.998)

All-cause mortality or hospitalization for  56.7 : 0.92 (0.849-0.999)
CV causes

Secondary end points

Death from CV causes 204 22.0 0.90 (0.81-0.99)
Sudden cardiac death 8.8 9.3 0.93 (0.79-1.08)
Patients admitted for CV causes 46.8 48.5 0.93 (0.87-0.99)
Patients with fatal and nonfatal MI 3.1 3.7 0.82 (0.63-1.08)
Patients with fatal and nonfatal stroke 3.5 3.0 1.16 (0.91-1.53)
12/9/2019 19

Lancet 2008; 372: 1223-30



REDUCE-ITzZ &
statin Z,._,\%(CVD or DM)BIE

E=

(1)N=8,179

e /Zx\

ez EE

add on 49 EPARS B BE,
BEEINFIE25% /0

(2)Patient type : w/ CVD or DM receivingstatin & TG 135 ™~ 499 mg/dI(Median TG 216 mg/dl)
(3)Treat EPA 4g/day4.9years

A Primary End Point

Patients with an Event (%)

100+
90 -
80
704
60 -
504
40+
30+
20+
10+
0

30~

P<0.001

Hazard ratio, 0.7 (95% ClI, 0.68-0.83)

Years since Randomization

November 10, 2018, at NEJM.org




Effects of eicosapentaenoic acid on major coronary events in
hypercholesterolaemic patients (JELIS): a randomised open-

label, blinded endpoint analysis

80% 1st primary prevention

EPA ethyl ester 1.8 g/day plus
low-dose pravastatin or simvastatin
versus statin alone in
hypercholesterolemic patients with
or without CHD

A total of 18,645 patients (primary
prevention cohort, 14,981
patients; secondary prevention

cohort, 3,664 patients).

A
5 —  Control
= EPA Vs
%i 7 r > i
E '/’
(3]
3 =
g 2 -
e B 5
S > &
s =
Ik 1 v
= /
r Hazard ratio: 0-81 (0-69-0-95)
L p=0-011
O 1 L 1 L 1
(0] 1 2 3 4 5
Years
12/9/2019 Lancet 2007; 369



Effects of EPA on the incidence of MCE for the
TG >150 and HDL-C <40 in (JELIS)

5.0 -

HR: 0.47 [_I

- ;.é‘ 95%CI: 0.23-0.98
8 ﬁ 4.0 - P =0.043 - 539,
g 5 Control group
B3
‘S 3.0 - ‘_l—
=
©
L c
>
= g 2.0 - JJ
= © J EPA group
€ o
S 1.0
£
0 I 1 1 | 1
0 1 2 3 4 5 Years
Number of patients
Control 475 444 432 414 400 392
EPA 482 455 443 427 413 403

12/9/2019
Atherosclerosis 200 (2008) 135-140



In patients with ischemic stroke
Post hoc analysis of JELIS trial

. Patients without prior b Patients with prior
15 , stroke 151 stroke

3 5

_% _E no EPA

@ 10 % 10 1

L— S

(=] (=]

g g

5 5

= | =

2 Hazard ratio: 1.08 (0.95-1.22) -

& B P=0.244 =

EPA ‘
Hazard ratio: 0.80 (0.64-0.997)
P=0.047
0 . MPA 0 W)
0 1 2 3 4 5 0 1 2 3 4 5
_\'ears )'(“HI’S

No. at Risk
no EPA 8862 8551 8343 8149 7956 7767 157 125 106 389 361 334
EPA 8841 8498 8268 8039 7843 7639 485 439 441 419 400 378

Tanak K et al., Stroke 2008;39:2052-2058



AHA SCIENCE ADVISORY

Omega-3 Polyunsaturated Fatty Acid (Fish Oil)
Supplementation and the Prevention of Clinical
Cardiovascular Disease

A Science Advisory From the American Heart Association

Indication (Population)

Class (Strength) of | Level (Quality)
Recommendation Recommendation | of Evidence Comments

Primary prevention of CHD
(general population [without
CHD])

No recommendation e One RCT in participants from the general
population (VITAL) is ongoing.

(mixed populations with and
without CHD)

12/9/2019

Prevention of CVD mortality in Treatment is not [Ir* B-R Based on 1 large RCT (ORIGIN) in patients
diabetes mellitus/prediabetes indicated with diabetes mellitus or prediahetes.
One RCT in diabetic patients (ASCEND) is
ongoing.
Prevention of CHD among Treatment is not It B-R Of 4 large RCTs, 3 (ORIGIN, R & P, AREDS2)
patients at high CVD risk indicated did not show benefit (although they

were individually underpowered to show
differences in cardiac death), and 1 open-
label RCT (JELIS) showed a benefit in total
CVD events resulting from reduction in
nonhard cardiovascular end points (angina,
revascularizations).

Circulation. 2017;135:00-00. DOI: 24
10.1161/CIR.0000000000000482




Secondary prevention of CHD
and SCD among patients with
prevalent CHD

Primary prevention of stroke
(high CVD risk [with or without

prevalent CHDJ) J—
- "'_““**-..\ O

&
Iy,

L

Treatment is
reasonable

Treatment is not
indicated

I~

=

Of 2 large RCTs, 1 (GISSI-Prevenzione) showed
benefit and 1 (Alpha Omega) did not.

Of 3 small RCTs, 1 (DART) showed benefit

and 2 (OMEGA SU.FOL.OM3) did not. Meta-
analysis (Rlzos et aIL) yields a significant risk
ratio for cardlac dea‘rh of.0.9.

Based on meta-analysis of RCTs with stroke as
a secondary outcome (Rizos et al'"). No RCTs
have been performed with stroke as primary
eutcome

Secondary prevention of stroke

| W A ap—g
Np-frecommepdamn

' Ng'RCTs| performed \ﬁ

Primary prevention of heart
failure ) A

Secondary prevention of

outcomes in patients with

o M I .
I? No recommendation

A\
A N
\_'_--L

Treatment is
reasonable

N

—

' NoRCTs performed ‘
| N

Based on 1 Iarge RCT (GISSI HF) in patients
receiving current state-of-the-art heart

heart failure

Primary prevention of AF

No recommendation

failure care.
No RCTs performed.

Secondary prevention of AF in
patients with prior AF

Treatment is not
indicated

I

Based on several RCTs.

AF after cardiac surgery

Treatment is not
indicated

I~

Based on 1 large RCT (OPERA) and a meta-
analysis of all existing RCTSs.

12/9/2019 Circulation. 2017;135:00-00. DOI: 25
10.1161/CIR.0000000000000482
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Levels of evidence

Level of
evidence C

Consensus of opinion of the experts and/or small studies,
retrospective studies, registries.

©ESC 2019



Table3 Newrecommendations, and new and revised concepts

2016 2019




People with any of the following:

Documented ASCVD, either clinical or unequivocal
on imaging. Documented ASCVD includes previous
ACS (Ml or unstable angina), stable angina, coronary
revascularization (PCl, CABG, and other arterial
revascularization procedures), stroke and TIA, and
peripheral arterial disease. Unequivocally docu-
mented ASCVD on imaging includes those findings
that are known to be predictive of clinical events,
such as significant plaque on coronary angiography
or CT scan (multivessel coronary disease with two
major epicardial arteries having =50% stenosis), or
on carotid ultrasound.

DM with target organ damage,” or at least three major
risk factors, or early onset of T1DM of long duration
(=20 years).

| Severe CKD (eGFR <30 mL/min/1.73 m?).

A calculated SCORE =10% for 10-year risk of fatal
CVD.

FH with ASCVD or with another major risk factor.




Table7 Treatment targets and goals for cardiovascular disease prevention
Table 8 Impact of specific lifestyle changes on lipid levels

Magnitude of the effect Level Reference
Lifestyle interventions to reduce TC and LDL-C levels
Awvoid dietary trans fats ++ - 129.138
Reduce dietary saturated fats +4 - 129.139
Increase dietary fibre 4t - 140,141
Use functional foods enriched with phytosterols ++ - 142,143
Use red yeast rice nutraceuticals e - 144146
Reduce excessive body weight ++ - 147148
Reduce dietary cholesterol T — 143,150
Increase habitual physical activity + — 151
Lifestyle interventions to reduce TG-rich lipoprotein levels
Reduce excessive body weight + - 147,148
Reduce alcohol intake et - 152,153
Increase habitual physical activity e - 151,154
Reduce total amount of dietary carbohydrates RN - 147,155
Use supplements of n-3 polyunsaturated fats +- - 156,157
Reduce intake of mono- and disaccharides ot _ 158,159
Replace saturated fats with mono- or polyunsaturated fats + n 128137



7.5.6 n-3 unsaturated fatty acids

Observational evidence indicates that consumption of fish (at least
twice a week) and vegetable foods rich in n-3 fatty acids (a-linoleic

acid is present in walnuts, some vegetables, and some seed oils) is
associated with lower risk of CV death and stroke, but has no major

194. Bhatt DL, Steg PG, Miller M, Brinton EA, Jacobson TA, Ketchum SB, Doyle RT
Jr. Juliano RA, Jiao L, Granowitz C, Tardif |JC, Ballantyne CM; REDUCE-IT

Investigators. Cardiovascular risk reduction with icosapent ethyl for hypertrigly-
ceridemia, N Engl | Med 2019:380:11-22.

risk of ischaemic events, including CV death, was observed in patients

with elevated TG levels despite the use of statins treated with 2 g of
icosapent ethyl b.i.d. [twice a day].*g’q

Other features of a healthy diet contributing to CVD prevention
are presented in the Supplementary Data.



ASCVD outcomes in people with elevated serum TGs; the trial
enraclled ~8000 patients on statin therapy, with LDL-C levels
between 1.0—2.6 mmol/L (41 —100 mg/dL) and various CW risk fac-

ISy FEEEAS PRES | SETLF S I, Suul e IS PSSR SR eSS ST e e R RS SR T ST - = i s M

8.8 n-3 fatty acids

8.8.1 Mechanism of action
The n-3 (or omega-3) fatty acids [eicosapentaenoic acid (EPA) and
docosahexaenoic acid (DHA)] can be used at pharmacological doses

to lower TGs. n-3 fatty acids (2—4 g/day) affect serum lipids and lipo-

proteins, in particular VLDL concentrations. The underlying mecha-
nism is poorly understood, although it may be related, at least in part,
to their ability to interact with PPARs and to decreased secretion of
ApoB.

B PG MAF GO o S ITI LO S ONG. WAE TLC IERE, W I GRS, WS T MY Gy
including 460 mg of EPA and 380 mg of DHA) vs. matching placebo.
It showed that supplementation with either n-3 fatty acids at a dose
of 1 g/day, or vitarmin D3 at a dose of 2000 IU/day, was not effective
for primary prevention of CV or cancer events among healthy

middle-aged men and women over 5 years of follow-up.” "



Lipid analyses for CVD risk estimation

TC is to be used for the estimation of total CV risk by means of the SCORE system.

HDL-C analysis is recommended to further refine risk estimation using the online SCORE system.

LDL-C analysis is recommended as the primary lipid analysis method for screening, diagnosis, and management.
TG analysis is recommended as a part of the routine lipid analysis approach.

O 00 00

Non-HDL-C evaluation is recommended for risk assessment, particularly in people with high TG levels, DM, obesity, or very low
LDL-C levels.

ApoB analysis is recommended for risk assessment, particularly in people with high TG levels, DM, obesity, or MetS, or very low
LDL-C levels. It can be used as an alternative to LDL-C, if available, as the primary measurement for screening, diagnosis, and

management, and may be preferred over non-HDL-C in people with high TG levels, DM, obesity, or very low LDL-C levels.

Drug treatment of patients with HTG
Statin treatment is recornmended as the first drug of choice for reducing CVD risk in high-risk individuals with HTG [TGs >2.3
mmol/L (=200 mg/dL)].




when used as monotherapy or in combination with a statin. In the
largest trials of 4 g/d prescription n-3 FA, non-high-density lipoprotein
cholesterol and apolipoprotein B were modestly decreased, indicating
reductions in total atherogenic lipoproteins. The use of n-3 FA (4 g/d)
for improving atherosclerotic cardiovascular disease risk in patients with
hypertriglyceridemia is supported by a 25% reduction in major adverse
cardiovascular events in REDUCE-IT (Reduction of Cardiovascular Events
With EPA Intervention Trial), a randomized placebo-controlled trial of
EPA-only in high-risk patients treated with a statin. The results of a trial
of 4 g/d prescription EPA+DHA in hypertriglyceridemia are anticipated in
2020. We conclude that prescription n-3 FAs (EPA+DHA or EPA-only) at
a dose of 4 g/d (>3 g/d total EPA+DHA) are an effective and safe option
for reducing triglycerides as monotherapy or as an adjunct to other
lipid-lowering agents.

*This update was prepared in part by
Dr Engler in her personal capacity. The
opinions expressed in this article are
the author’s own and do not reflect
the view of the National Institutes

of Health, the US Department of
Health and Human Services, the

US Department of Defense, the US
government, or the Uniformed Services
University of the Health Sciences.

Key Words: AHA Scientific
Statements ® docosahexaenoic acid
= eicosapentaenoic acid ® fatty acids,
omega-3 ® hypertriglyceridemia

= hypolipidemic agents = lipoproteins
= triglycerides

© 2019 American Heart Association, Inc.

Circulation. 2011;123:2292-2333



KEY FINDINGS

Vitamin D supplementation
e Did not reduce risk of cancer
 Did not reduce risk of major cardiovascular events (heart

attack, stroke, or cardiovascular death considered together)
» Appeared to reduce risk of cancer-related death

Omega-3 fatty acid supplementation

e Did not reduce risk of cancer

 Did not reduce risk of major cardiovascular events in the
overall study population, but did reduce risk of these events
by 19% in people with low fish intake

» Reduced risk of heart attack by 28%, when heart attack

- was considered separately from other

™ — \ cardiovascular events; the benefit

e
%;5' ' appeared strongest in

é‘/ African Americans



* VITAL, a randomized, double-blind, placebo-
controlled trial, enrolled 25,871 men and women
age 50 and older from across the U.S., including
5,106 African Americans. Eligible participants
had no history of cancer, heart attack, stroke, or
other forms of cardiovascular disease at the time
of enrollment.

* While earlier trials have examined whether fish
oil or other supplements may prevent heart
attack or stroke in patients with a history of heart
disease or at very high risk of such disease, VITAL
Is the first large trial of omega-3 fatty acids for
primary prevention—thatis, preventing the first
occurrence—of heart disease in a general
population.
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Cancer risk among patients with type 2 diabetes: A real-world
study in Shanghai, China
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Vascular diseases attribute 58% cause of death in diabetes

Estimated Future Years of Life Lost Owing to Diabetes

Men Women
7 [] Death from unknown causes |
[ Noncancer, nonvascular
64 deaths
[ Cancer deaths
a I Vascular deaths

Years of Life Lost

0 40 50 60 70 80 90 0 40 50 60 70 20 90
Age (yr) Age (yr)

On average, middle-aged adults with diabetes would incur about 6 years of life lost
than people without diabetes

Data were analyzed from individual-participant data on 123,205 deaths among 820,900 people in 97 prospective studies.
41 Seshasai et al. N Engl ) Med 2011;364:829-41
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CARDIOVASCULARRISK COMPONENTS OF THE
METABOLICSYNDROME

Increased waist Hiah #i < Low HDL-C Elevated bloeod Elevated fasting
circumference el o (goeod cholesterol) pressure glucose

>40 inches in men 2150 mg/dL, or <40 mg/dLinmen; 2130 mm Hg systolic 2100 mg/dL or

(>35 inches for taking medication for <50 mg/dL in 285 mm Hg diastolic, taking medication to
Asian men); >35 high triglycerides women, or taking or taking control blood sugar
inches in women medication for low antihypertensive

{(>31 inches for Asian HDL-C medication in a

women) or patient

population- and with a history of

country-specific hypertension

definitions

The metabolic syndrome is diagnosed when a person has 23 of these risk factors.



Statins reduce 20% CVRR

25 trials of statins with consistent relative risk reduction

0.30+ -70
Relative risk reduction per 1-mmol/L (38.7-mg/dL) reduction in LDL-C:
23% (relative risk, 0.77 [95% Cl, 0.75-0.79]; P<.001)

5 U0 PCSKQ inhibitors i
i (2 trials)
m
B
@ 0.50+ 4 -50
=
% lleal bypass
= 0.60+ (1trial) - -40
k= Statins ] T i |
2 4.70- (25 trials) 130
@
= ’ L =
& 0.80- Fibrates _ - 90
@ (9 trials) [ Bile acid sequestrants

0.904 (2 trials) 10

100_ ...................................................................................................................................................... _D

CETP inhibitors (3 trials)
110 T T T T T T T T T _10
0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0

Weighted Between-Group Difference in Achieved LDL-C Level, mmol/L

5. 2016 JAMA 316 (12): 1289-1297
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BACKGROUND: Experimental and clinical studies have shown a strong association between hyper-
triglyceridemia and diabetic nephropathy. A variability of triglyceride (TG) levels has been reported in
diabetes.

OBJECTIVES: To investigate the relationship of TG variability with the incidence of microalbumi-
nuria (albumin excretion rate = 20 pg/min), in patients with type 2 diabetes.

METHODS: A longitudinal, retrospective. observational study was performed on a consecutive
series of 457 normoalbuminuric outpatients, with measurements of HbA,c, lipids and microalbuminu-
ria thrice per year with 6.8-year follow-up. TG variability, defined as standard deviation of TG
(TG-SD) and TG-SD adjusted for the number of visits was calculated. A nested case-control sensitivity
analysis was performed to validate the results of the primary cohort study.

RESULTS: Incident microalbuminuria (N = 124, 27.1%) was associated with higher median TG-SD
(33.6 mg/dL vs 29.0 mg/dL, P < .05) and TG-5D adjusted for the number of visits (31.4 mg/dL vs
26.7 mg/dL, P < .05). At multivariate (Cox) analysis, logT'G-SD and adj-logTG-SD were significant
predictors of incident microalbuminuria (hazard ratio 2.1 [1.1-4.2), P = .028 and 1.5 [1.1-3.3].
P = 042, respectively). In the case-control analysis, time spent with TG = 150 mg/dL during the
follow-up was significantly higher in cases vs controls (27.2 = 19 vs 16.7 = 12.5 months, P < .05)
with hazard ratio 2.0 (1.1-5.1), P << .05, for adj-log TG-SD.

CONCLUSIONS: A higher intraindividual TG variability is a predictor of incident microalbuminuria
in type 2 diabetes. In addition, time of exposure to elevated TG levels (=150 mg/dL) predicts incident
microalbuminuria.
© 2016 National Lipid Association. All rights reserved.

Diabetic nephropathy (DN) is the most common cause
of end-stage renal disease in people with diabetes.' Chronic
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Background and aims: Non-LDL dyslipidemia (NLD) confers cardiovascular risk, and prevalence rates
appear to be high in elderly populations. Small cohorts have identified several lifestyle, anthropometric,
and medical factors associated with NLD. We aimed to assess sex- and age-specific prevalence of NLD in a
contemporary population cohort (n=167729), and to identify independent determinants of NLD,
focusing on lifestyle, anthropometric, and medical factors.

Methods: The prevalence of NLD was assessed per 10-year age intervals in adults without cardiovascular
disease not using lipid-modifying drugs from the Dutch LifeLines cohort. NLD was defined as low HDL-
cholesterol or high triglycerides or high remnant cholesterol as per guideline cut-off values. Multivari-
able regression was used to identify factors independently associated with NLD. Determinants included
age, smoking, alcohol use, physical activity, diet, BMI, diabetes mellitus (DM), chronic kidney disease, and
in women, menopausal state and oral contraceptive use.

Results: NLD occurred in 15—19% of women and 13—30% of men in this cohort, with the highest prev-
alence of 30% in 35—55 year old men. In most age groups, the prevalence in women was lower than in
men. Obesity (both sexes: Odds ratio (OR) 5.3, 95% confidence interval (95%Cl) 5.0-5.7), current smoking
(men: OR 1.8, 95%Cl 1.7-1.9; women OR 2.2, 95%CI 2.1-2.3), and DM (men: OR 2.2, 95%Cl 1.8-26;

women: OR 2.7 95%C1 23-31) were stmngly associated with NLD
Conclusions: NLD already occurs frequently at an early age. Modifiable lifestyle choices, obesity, and DM

were strong determinants of NLD. Public health efforts could substantially contribute to decrease NLD.

© 2018 Published by Elsevier B.V.
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Risk-Enhancing Factors for Clinician-Patient Risk Discussion

GUIDELINES MADE SIMPLE Back to Table of Contents
2019 ACC/AHA Guideline on the Primary Prevention of Cardiovascular Disease

Top 10 Take-Home Messages for the
Primary Prevention of Cardiovascular Disease
(1 0f 3)

1 The most important way to prevent atherosclerotic vascular

disease, heart failure, and atrial fibrillation is to promote a healthy
lifestyle throughout life.

2 A team-based care approach is an effective strategy for the
prevention of cardiovascular disease. Clinicians should evaluate
the social determinants of health that affect individuals to inform

treatment decisions.

Grundy SM, Stone NJ, Bailey AL, ef al. 2018 AHAACC/ARACVPR AAAPA ABCACPMADAAGS APhAASPC/NLA/PCNA Guideline on the Management of Blood
Cholesierol, Journal of the American College of Cardiclogy (2018), dei: hilps;dolong/10. 1016/ jacc. 2018.11.003.
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Taiwan Chronic Kidney Disease
Clinical Guidelines
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The long-term outcome of patients with IgA nephropathy
treated with fish oil in a controlled trial

100 ~

Fish oil (n=55)
(34)

8
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g SRR
- 20) =
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(10) b
P =0.002

04 who did not have =50%
increase in serum creatinine
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12/9/2019 J Am Soc Nephrol 10:1772-1777, 1999. 2 52
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st 212 IYSTE PSSR @ W Fats fail to fight diabetes
Published effectiveness of polyunsaturated fats for

,-'f‘: S1 Systematic review and meta-analysis prevention and treatment of type 2 diabetes mellitus
'q 4 Summary Increasing long chain omega-3 intake had little or no effect on
o diagnosis or glucose metabolism - there may be negative outcomes

at high dose. Effects of other polyunsaturated fats were unclear

CONCLUSIONS

This is the most extensive systematic review of trials
to date to assess effects of polyunsaturated fats on
newly diagnosed diabetes and glucose metabolism,

including previously unpublished data fol
contact with authors. Evidence suggests t
increasing omega-3, omega-6, or total PU

owing
nat

FA has little

or no effect on prevention and treatment of type 2

diabetes mellitus.

Read the full article online: &m http://bit.ly/BM]fffd € 2019 BM) Publishing group Ltd
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Omega-6/0mega-3 Rations in
Different Populations

Population 1\ w=6/w-3 \b

Paleolithic Ef#&ER 0.79
Greece prior to 1960 1.00-2.00
Current Japan 4.00
Current India, rural 5-6.1
Current UK and northern Europe 15.00
Current US 16.74
Current India, urban 38-50

Mutrients 2MN16A. 8. 128



Metabolic Pathways of Omega-3 and Omega-6 Fatty Acids

Omega-3 Eﬁlﬁﬂﬁ
Alpha-Linolenic Acid (ALA)

Black Currant (15%) Flax (85%)

Omega-6 ogoHES
Linoleic Acid (LA)

Polyunsaturated oils, including flax,
COrn

Potential Benefits of Omega-3
Fatty Acids
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Dyslipidemia

* Reduces
triglycerides

Cardiac

* Anti —
Hypertensive
*Anti-arrythmic
*Anti-thrombotic

Atherosclerosis

* Anti-

inflammatory
*Haemostatic
*Vasodilation

*Anti-platelet

Non-cardiac

* Ulcerative
Colitis
*Rheumatoid
Arthritis
*SLE
«Septicaemia
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Effects of Nutrition Practices on
TG Lowering

TG Lowering, %

Weight loss (5%-10% of body weight) — 20%

Implement a Mediterranean-style diet _ 15%
Add omega-3 fatty acids (per gram)| | NN 10%

Decrease carbohydrate - 1% Energy - 29
replacement with omega fatty acids X

Eliminate trans fats - 1% Energy . 1%
replacement with omega fatty acids °

0 5 10 15 20

Miller M, et al. Circulation. 2011;123:2292-2333.1]
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Figure 2. Time-course of Percent Change in Triglyceride Level (ITT population)
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400+
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3004
Reduction of

TG for all the 290

S groups 2001
(mg/dl)

150
100
950
1 2 3 4 S
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Dose =1g/day
27% 36%

ROM. J. INTERN. MED., 2008, 46, 1, 81-86
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Take hOme message
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Marine Omega-3 Fatty Acids

AR &R

T EPA-derived | Arachidonic Acid- Other Pathways
Eicosanoids ' derived Eicosanoids *

4 Cell T Apoptosis x 4 Triglycerides + Blood + Cardiac
Proliferation v Inflammation Pressure Arrhythmias
EEWB=TE EEWSCTEH BXREWTE —EREERTE il LEFETE

4 Tumor Endothelial + Angiogenesis T Nitric Oxide- + Thrombosis
Cell Adhesion Induced Endothelial
RERESCEEETE | DEm= R Relaxation Dz
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Cancer Prevention CVD Prevention

Redf : Nit({The VTamin D and OmegA-3Trial (VITAL)) Contemp Cin Trials. 2012 January ; 33(1): 155-171
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Triglyceride-Lowering Mechanisms of Omega-3 FA

Increased VLDL
Reduced VLDL-TG production conversion

" Adipose
_tissue

VLDL-TG

-_——— 4

Production

ety o B-oxidation
[
Acetyl Co-A n

0 Lipogenesis

Expert Rev Cardiovasc Ther. 2008;6(3):391-409



Omega-3fETGHE E

- £—, BB CEa =K s, A=K HHlE

QMR , RS AERSE IR, S
,:Estﬁfmtgﬁﬂa@z@@ﬁ’] HHAEERE, = B EE
I 7 428 TED A3 Bk B B O S 25 PR — B B>, B 32
VLDL%= 2/ &+ , MOmega- 3-|3H%H$EL/E13@§E@$¢E!E’J
YER, BARHT R = A%

« 5 [M#&™ - Lipoprotein Lipase = & m &, — B4 H SRRV

VLDLPEAZALLDL - MLDLE BRI =K H HE(TES

EERZBEE A RR)ZEEIN i - MOmega-3EZ B4
Lipoprotein LipaseEFH » NIZEVLDLAY 2% - FrlAOmega-
3—HEGHEITGRIE X , — A H{EEVLDLEY 1 H




