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Erkennen Sie den Unterschied?

ALA ALA
EPA EPA
DHA DHA

von Schacky, Ann Int Med 1987; 107:890;
Plourde & Cunnane Appl Physiol Nutr Metab. 2007;32:619



Table 1 Recommended intakes of EPA + DHA by cohort and organization

Cohort Source

Daily recommendation

General health
Adults US Department of Agriculture
Adults European Food Safety Agency
Adults World Health Organization:
Adults Academy of Nutrition and Dietetics
Adults without CHD American Heart Association
Adults International Society for the Study of Fatty Acids and Lipids
Pregnancy
Pregnant/lactating International Society for the Study of Fatty Acids and Lipids
Pregnant/lactating Furopean Food Safety Agency
Heart disease and inflammatory disorders
CHD American Heart Association
Patients with high TG American Heart Association
Generally viewed as safe upper limit
Population US Food and Drug Administration

Population European Safety Authority

2250 mg
2250 mg
2250 mg
=500 mg
~500 mg (fatty fish 2 2 times/week)
2500 mg

2500 mg (2300 mg DHA)
=250 mg (100 to 200 mg DHA)

....‘|g
2t04qg

<3 g EPA + DHA
5 g EPA + DHA

CHD, coronary heart disease; DHA, docosahexaenoic acid; EPA, eicosapentaenoic acid; TG, triglyceride.

Fabian et al, Breast Canc Res 2015;17:62
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Verzehr = Aufnahme?



Variabilitat der Bioverfugbarkeit verzehrter Omega-3 Fettsauren

- Fettarme / Fettreiche Mahlzeit: bis Faktor 13
- Chemische Form: bis Faktor 2
- Emulsion / Kapseln bis Faktor 22
- Matrix-Effekte bis Faktor 10
- Inter-individuell: bis Faktor 13

Verzehr # Aufnahme
Bioverfugbarkeit individuell nicht vorhersagbar

Individuell dosierent!!!

Schuchardt PLEFA 2013:89:1: Kohler et al, Br J Nutr 2010, 104:729: Flock, JAHA 2013; 2:e000513
Davidson et al J Clin Lipidol. 2012;6:573-84; Hussey et al, Clin Pharm Drug Develop 2012;1:14;
Neubronner et al, Eur J Clin Nutr 2011:65:247:; Kohler et al, Nutrients 2017:9:629



Table 1 Recommepgled intakes of EPA + DHA by cohort and organization

Cohort Source Daily recommg on

General health

Adults goartment of Agriculture

Adults Europ™e od Safety Agency
Adults World Healtl Rzation:
Adults Academy of Nutriti3
Adults without CHD American Heart As

Adults International Society for the Study
Pregnancy

Pregnant/lactating International Society for the S atty Acid
Pregnant/lactating European Food Safety
Heart disease and inflammatory disorders

CHD American ssociation

Patients with high TG Ang eart Association

Generally viewed as safe upper limj

Population US Food and Drug Administration

Population European Safety Authority

'd Lipids

ipids

CHD, coronary heart disease; DHA, docosahexaenoic acid; EPA, eicosapentaenoic acid; TG, triglyceride.

Fabian et al,

~500 mg (fatty fish = 2 times/week)

2500 mg

2500 mg (2300 mg DHA)

0 mg (100 to 200 mg DHA)

> g

<3 gEPA+

5 g EPA + DHA

Breast Canc Res 2015:;17:62






HS-Omega-3 Index®

Erstpublikation 2004

Biomarker fur Fettsaurezusammensetzung, korreliert mit Gewebe

In Erythrozyten gemessen (niedrige biologische Variabilitat)

Standardisierte und validierte Methode flr 26 Fettsauren
(niedrige analytische Variabilitat)

> 360 Publikationen, >50 laufende Forschungsprojekte

QM nach DIN ISO 15189 me'|'rix



Biologische Variabilitat von Erythrozyten vs.
andere und analytische Variabilitat

des HS-Omega-3 Index

16% -
14% -
12% -
10%
8% -
6% -
4%

2%

0% -

CV analytical CV biological

Harris WS, Thomas R Clin Biochem Clin Biochem 2010;43:338-340

m RBC

m Whole blood
® Whole plasma
m Plasma PL

* p<0.03 vs RBC



Meta-Analyse: Gesamtmortalitdt und EPA&DHA im Blut per Interquartilabstand

Study Deaths (N) Weight HR (95% Cl)

Phospholipid (Plasma or RBC)

AGES-R 962
CHS 1872
CSHA 19
EPIC-Norfolk 3347
FHS 292
HPFS 878
MCCS 902
MESA M
METSIM 58
NHS 853
WHI 1340
Subtotal p <0.001 (I" = 65.0%)

Plasma Cholesterol Esters
60YO 756
ULSAM50 771
Subtotal p=0.22 (" = 71.2%)

Whole Plasma
CCCC 993
Hisayama 469

310

787
Subtotal p=0.23 (I"=85.3%)

Overall p<0.001 (1= 63.0%)

Test for Subgroup Differences: p=0.33

11.09%
10.39%

011%RBC +——+7 :
i
e

22.68%
082% RBC
643% RBC
483%
0.34%
0.25%
482% RBC
6.24% RBC

—

Hazard ratio per IQR

Harris et al, Nature Communications. 2021:12:2329

0.90(0.80, 1.02]
0.86(0.76, 0.97]
0.26 (0.08, 0.82]
0.88(0.81,0.95]
0.60 [0.39, 0.92]
0.83(0.71,0.97]
0.86[0.72,1.02]
0.93[0.48, 1.82]
0.38[0.17,0.83]
0.73[0.61,0.87]
0.77[0.66, 0.90]
0.86(0.83,0.91]

0.73[0.60, 0.90]
0.99[0.88, 1.11]
0.94[0.85, 1.04)

1.05[0.91,1.20]
059 (0.46, 0.75]
0.75[0.56, 1.00]
1.00(0.83, 1.19)
0.94(0.85, 1.04]

0.87(0.83, 0.90]




Relatives Risiko fur T2D gemal’ Interquintilabstand (Unterschied zwischen 90% und
10% Percentiles) Summe EPA + DPA + DHA.

study

Phospholipid

METSIM 1302 101
EPIC-InterAct 27296 12132
AQOC 779 38
MESA 2099 285
WHIMS 5668 490
AGES-R 753 28
FHS 1872 95
NHS 1446 149
MCCS 4034 335
PIVUS 872 69
CHS 3007 291
HPFS 1491 108
ARIC 3273 512
Subtotal (I-squared = 0.0%, p = 0.660)

Total Plasma/Serum

FDPS 396 161
Hisayama 2172 222

KIHD 3389 595
HPFS 1443 105
CCCC 1443 651

3C 1218 83

NHS 1524 150
Subtotal (l-squared =31.1%, p = 0.191)

Cholesterol Ester

METSIM 1302 101
PIVUS 834 67
ULSAM-50 1899 335
Subtotal (I-squared =0.0%, p =0.712)

Triglycerides
METSIM 1302 101
Subtotal (l-squared =.%, p=.)

Adipose Tissue
ULSAM-70 738 99
Subtotal (l-squared =.%,p=.)
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RR (95% Cl)

0.64 (0.36, 1.15)
0.67 (0.56, 0.81)
0.69 (0.25, 1.89)
0.75 (0.49, 1.14)
0.75 (0.57, 0.98)
0.76 (0.27, 2.09)
0.76 (0.42, 1.40)
0.76 (0.44, 1.32)
0.83 (0.61, 1.14)
0.85 (0.44, 1.63)
0.85 (0.60, 1.21)
1.01 (0.59, 1.76)
1.12 (0.82, 1.53)
0.78 (0.70, 0.87)

0.59 (0.35, 0.99
0.61 (0.43, 0.88
0.80 (0.65, 0.97
0.83 (0.50, 1.36
0.93(0.77, 1.12
0.94 (0.52, 1.71
1.15(0.78,1.70
0.84 (0.75, 0.94

0.75 (0.44, 1.28)
0.87 (0.48, 1.58)
0.97 (0.71, 1.33)
0.90 (0.71, 1.16)

0.98 (0.66, 1.48)
0.98 (0.66, 1.48)

1.55 (0.96, 2.48)
1.55 (0.96, 2.48)

Qian F et al. Dia Care 2021;44:1133-1142



Absteigende Aussagekraft von EPA und DHA In

Erythrozyten: grof3er Abstand Signal — Rauschen
Vollblut

Plasma Phospholipide, grol3ere biolog Variabilitat
Gesamtplasma +/-

Gesamtserum +/-

Cholesterinester —

Triglyceride —

Fettgewebe -



HS-Omega-3 Index beim Menschen reprasentativ fur Gewebe
Herz, Brust, Muskel, Mundschleimhaut, Plazenta

Im Versuchstier reprasentativ fur Gewebe
Niere, Hirnrinde, Leber, Lunge, Darm, asf.

Schlechte Korrelation mit Zufuhr

Harris WS et al Circulation 2004;110:1645
Arnold et al, JBC, 2010; 285:32720-33; ;
Gurzell et al, PLEFA 2014:;91:87

Roy et al, Int J Canc 2015; e-pub July 2

u.a. Kohler et al, Br J Nutr 2010;104:729
Lager et al, J Clin Endo Metab 2017;102:4557



O Kontrolle hoch O Kontrolle niedrig




HS-Omega-3 Index in 23 615 Erythrozyten Proben

15000 20000

von Schacky, Proc Soc 2020, e-pub May 11



Jeder Mensch hat einen Omega-3 Index.

EPA und DHA sind lebenswichtig.

Zielbereich HS-Omega-3 Index: 8 — 11%



HS-Omega-3 Index in 166 Veganern

Table 2
Baseline blood fatty acids® and the Omega-3 Index in 166 vegan subjects.

Fatty acids Mean

14:0
16:0
18:0

18:1trans

18:1n9

18:2trans

18:2n6
18:3n3
20:3n6
20:4n6
20:5n3
22:4n6
22:5n3
22:6n3

Omega-3 Index”

0.69%
22.41%
14.38%

0.42%
17.51%

0.53%
19.19%

0.55%

2.15%
11.68%

0.63%

2.16%

2.00%

A1A4°
)

Sarter et al, Clin Nutr 2015;34:212-8



Deshalb empfiehlt ds deutsche
Bundeszentrum fur Ernahrung Veganer*innen/Vegetarier*innen
Supplementation mit EPA und DHA
z.B. aus Algen

www.ble-medienservice.de/0123/vegetarisch-essen-trinken-mit-der-ernaehrungspyramide-informationen
-fuer-ernaehrungsfachkraefte?number=0123



http://www.ble-medienservice.de/0123/vegetarisch-essen-trinken-mit-der-ernaehrungspyramide-informationen

HS-Omega-3 Index in 1000 Sud-Koreanern
Keine Supplementation, Mittel 10,4 + 3,0 %
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<8% of Omega-3 Index =20%

Park et al, unpubliziert



% EPA+DHA of total fatty acids |
in erythrocyte equivalents* |

Stark K et al, Prog Lipid Res 2016, e-pub May 20



Zwischenzusammenfassung Einleitung

Zusammensetzung Zellmembran moduliert Zellfunktion

Konventionelle Erndhrungsforschung unsichere Methoden, unsichere Ergebnisse
Trotzdem von vielen Fachgesellschaften Empfehlung zu EPA & DHA

Im Menschen wird ALA kaum zu EPA, EPA nicht zu DHA metabolisiert

Verzehr # Aufnahme, zellulare Spiegel entscheidend

Standardisierte Spiegelbestimmung: HS-Omega-3 Index

Bel uns niedrige Spiegel haufig, Spiegel Gber 11% selten



HS-Omega-3 Index: Epidemiologie:

Gesamtmortalitat



Omega-3 Index und Risk Gesamtmortalitat in LURIC

Omega-3 Index Predicts All-cause Mortality

p for trend = 0.033
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4-8%
Omega-3 Index (RBC EPA+DHA)

Kleber et al, Atherosclerosis 2016:252:157




Women's Health Initiative Memory Study: 6501 Frauen, Alter 65-80
Jahre, 15 Jahre Follow-up, 1851 (28,5%) verstorben

Omega-3 Index Predicts Total Mortality

p for trend <0.02
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4% to 8%

Omega-3 Index (RBC EPA+DHA)

Harris et al, J Clin Lipidol 2017;11:250-259



HS-Omega-3 Index und Gesamtmortalitat in Framingham

Any Mortality

Omega-3 Index’
<4.2% (n = 506) 1.0
4.2%-4.9% (n = 500) 0.74 (0.53, 1.03)
4.9%-5.7% (n = 500) 0.67 (0.47, 0.97)
5.7%-6.8% (n = 502) 0.58 (0.41, 0.84)"
>6.8% (n = 489) 0.65 (0.45, 0.94)

P-value from linear trend test' .01"
Total cholesterol’

<154 (n = 406) 1.0

154-175 (n = 491) 0.73 (0.50, 1.05)
176-194 (n = 520) 0.72 (0.49, 1.06)
195-218 (n = 551) 0.91 (0.64, 1.31)
>218 (n = 530) 0.96 (0.66, 1.40)
P-value from linear trend test' .11

Any Mortality

HM<42% W42-49% MW49-5.7% 5.7-6.8% MW >6.8%
Harris et al, J Clin Lipidol. 2018;12:718



Framingham: Uberlebenswahrscheinlichkeit tiber 65 Jahren,
hier HS-Omega-3 Index und Rauchen
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McBurney et al, Am J Clin Nutr 2021; Jun 16:ngab195



Herz-Kreilslauf



HS-Omega-3 Index und Kardiovaskulare Ereignisse in Framingham

Total Stroke CVD mortality

=
un
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Total CVD Total CHD

W<42% M4.2-49% MWM4.9-5.7% 5.7-6.8% M >6.8%
Harris et al, J Clin Lipidol. 2018;12:718




Table 4

Omega-3 Index and total cholesterol: Associations with risk for disease outcomes (n = 2500)

Hazard ratios (95% CIs)

Total CVD Total CHD Total Stroke CVD mortality Any Mortality

Omega-3 Index’
<4.2% (n = 506) 1.0 1.0 1.0 1.0 1.0

4.2%-4.9% (n = 500)

4.9%-5.7% (n
5.7%-6.8% (n

500)
502)

1.08 (0.70, 1.65

0.74 (0.47, 1.17

1.06 (0.61, 1.85

0.63 (0.34, 1.19

1.20 (0.63, 2.27
1.32 (0.69, 2.50
0.61 (0.29, 1.27

0.65 (0.27,
0.53 (0.19,
0.58 (0.22,

0.74 (0.53, 1.03)
0.67 (0.47, 0.97)

0.58 (0.41, 0.84)!
0.47 (0.21, 1.06) 0.44 (0.16, 0.65 (0.45, 0.94)
.006" 19 017

) )

1.11 (0.73, 1.68) 0.81 (0.44, 1.47)

) )

>6.8% (n = 489) ) )

P-value from linear trend test”

Total cholesterol”

<154 (n = 406) 1.0

154-175 (n = 491) 1.03 (0.69, 1.56

176-194 (n = 520) 0.95 (0.62, 1.45

0.63 (0.39, 1.01) 0.59 (0.30, 1.17
.0091 .03"

1.00 1.0 1.0 1.0
) 1.02 (0.55, 1.89) 0.88 (0.47, 1.22 (0.53, 2.77) 0.73 (0.50,
) 1.29 (0.71, 2.37) 0.63 (0.31, 0.67 (0.26, 1.77) 0.72 (0.49,
195-218 (n = 551) 0.89 (0.56, 1.39) 1.01 (0.53, 1.92) 0.69 (0.32, 1.07 (0.30, 3.79) 0.91 (0.64,
>218 (n = 530) 1.09 (0.66, 1.80) 1.59 (0.81, 3.11) 0.89 (0.41, 0.31 (0.72, 1.34)  0.96 (0.66,
P-value from linear trend test’ .99 .26 .50 .27 11

CVD, cardiovascular disease; CHD, coronary heart disease; CI, confidence interval.

*p < .05 TP < .01; P < .001.

§Hazard ratios presented here were adjusted for all variables in Table 1 with the addition of grouped total cholesterol (and removing total cholesterol
to high-density lipoprotein cholesterol ratio) and the grouped Omega-3 Index.

ILinear trend test models were fit for both the Omega-3 Index and TC simultaneously, after adjusting for variables as described in footnote “§".

Harris et al, J Clin Lipidol. 2018;12:718



Klinische Ereignisse korrelieren mit dem HS-Omega-3 Index

- stimmt auch fur Interventionsstudien.



Den HS-Omega-3 Index erh6hen —

Effekte auf Surrogatparameter

Herzfrequenz \4 (Harris et al Am J Cardiol 2006; 98:1393-5)

Herzfrequenz-Variabilitat A (Carney et al Psychosom Med 2010;72:748)

Blutdruck \ 4 (Dewell et al J Nutr Res 2011;141:2166;
Skulas-Ray et al Ann Behav Med 2012;44:301

Plattchenfunktion \ 4 (Larsson et al, Thromb Haemost 2008;100: 634
Harris et al, Lipids 2008;43:805)

Inflammator. Biomarker V¥ (Duda et al Cardiovasc Res 2009;81:319

Dewell et al J Nutrition 2011;141:2166
Blocket al World J Cardiovasc Dis2012;2:14
Triglyceride \ 4 (Skulas-Ray Am J Clin Nutr 2011;93:243,
Schuchardt et al PLEFA 2011;85:381
Shearer et al J Lipid Res. 2012;53:2429)
,omall dense” LDL \ 4 (Maki et al J Clin Lipidol 2011;5:483)
,Large bouyant® LDL A (Maki et al J Clin Lipidol 2011;5:483)



Meta-Analyse Interventionsstudien mit CV Risikofaktoren

Table 2 Pooled effects of eicosapentaenoic acid and/or docosahexaenoic acid supplementation on risk factors associated with cardiovascular
disease

Test of heterogeneity’
Mumber of

Outcome studies Effect size (95% CI) - Q-value P-value

Total cholesterol (mmol L") 108 —0.051 (—-0.166, 0.064) . 1440.211 0.0001
LDL-cholesterol (mmol L) 100 0.150 (0.058, 0.243) . 1270.903 0.0001
HDL-cholesterol (mmaol L ‘) 110 0.039 (0.024, 0.054) ) 204.740

Systolic blood pressure (mmHg) _ 109.009
Diastolic blood pressure (mmHg) . 123.045
Heart rate (bpm) . 68.661
C-reactive protein (mg L™ ") . 926.382
Tumor necrosis factor a (pg mL B! . 21.771
Fibrinogen (g L") . 21.229
Platelet count (x 107) _ 13.865
Soluble intercellular adhesion —0.054 (—0.219, 0.108)

molecule-1 (ng mL™")

Soluble vascular cell adhesion —8.112 (—23.507, 7.283)

molecule-1 (ng mL™")

Flow-mediated dilation (%) 1.460 (—0.475, 3.395)

"For meta-analysis: P < 0.05 was considered statistically significant.
'For heterogeneity assessment: P < 0.1 for Q test or I* >50% was considered to indicate significant heterogeneity across the studies.
Cl, confidence interval; HDL, high-density lipoprotein; LDL, low-density lipoprotein.

Abumweis et al 3 Human Nutr Diet 2018:31:67



Den HS-Omega-3 Index erh6hen —

Effekte auf Intermediarparameter

Koronarlasionen \4 (von Schacky, Ann Int Med 1999;130:554)
LV-Remodeling A (Heydari et al Circulation 2016;134:378)



Meta-Analyse Vergleich Statin + Omega-3

Effekt auf Koronarlasionen

Experimental Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% ClI
1.9.1 EPA
Budoff 2020 -0.5 0.8 31 0.4 1.2 37 14.2% -0.86 [-1.36, -0.36) =
Niki 2015 -0.5 3.7 29 -06 2.8 300 13.9% 0.03 [-0.48, 0.54]
Watanable 2017 -8.76 10.61 97 -162 932 96 20.3% -0.71 [-1.00,-0.42] T
Subtotal (95% CI) 157 163 483%  -0.53[-1.01,-0.06] —ll—

Heterogeneity: Tau*=013;Chif=7.44,df=2(P=0.02),F=73%
Testfor overall effect Z=219(P=0.03)

1.9.2 EPA+DHA

Ahn 2015 1265 3019 36 -851 555 38 153% -0.08 [-0.55, 0.37) —_—
Alfaddagh (high-intensity statin) 2017 911 2015 65 12.04 2311 61 185% -0.13[-0.48, 0.22 .
Alfaddagh (low-intensity statin) 2017 333 2083 61 1045 2075 53 17.8% -0.34 [-0.71, 0.03) T
Subtotal (95% Cl) 162 152  51.7% -0.20 [-0.42, 0.02] <

Heterogeneity. Tau*=0.00; Chi*=0.90, df= 2 (P = 0.64), F= 0%
Testfor overall effect Z=1.75 (P=0.08)

Total (95% CI) 319 315 100.0% -0.36 [-0.64, -0.08] "
Heterogeneity; Tau?= 0.08; Chi*= 14.43, df= 5 (P = 0.01); = 65% 41
Test for overall effect. Z= 2.55 (P = 0.01)

Testfor subaroup differences: Chi*=1.55.df=1P=021).F=356%

05 0 05 1
Favours [Omega-3+Statin] Favours [Statin]

Fan et al. Am J Card 2021; May 25



REMODEL - Entwicklung LV nach Infarkt
Endpunkte korrelieren mit HS-Omega-3 Index

Table 5. Mean Percent Change in Primary and Secondary Endpoints per 1 SD Change in RBC Omega-3 Fatty
Acids After 6 Months of Treatment

Noninfarct Myocardial
Fibrosis

A EPA (% RBC FA)
(per 1 SD=1.1%)

Heydari et al. Circulation 2016;134:378



Interventionsstudien mit Klinischen Endpunkten



Warum so viele neutrale Studien?



RCT ASCEND: 15 480 Patienten mit Diabetes, keine Atherosklerose
1 g Omega-3 vs Placebo (Olivendl), 7.4 Jahre Follow-Up
Primarer Endpunkt: nicht-todlicher Herzinfarkt oder Schlaganfall, TIA, vaskularer Tod

A First Serious Vascular Event
100
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No. at Risk
Placebo
Fatty acids

Cumulative benefit per 1000
patients in fatty acid group

Rate ratio, 0.97 (95% Cl, 0.87-1.08)
P=0.55

Fatty acids

Omega-3 Index gemessen
bel 152 Tellnehmern
Verum: von 7.1 auf 9.1%
Placebo: von 6.6 auf 6.5%

Years of Follow-up

7222 7047 5792
7218 7050 5804

ASCEND, N Engl J Med. 2018;379:1540



1000 1500 2000 2500 3000

Average Daily EPA & DHA Supplemental Intake (mg)

*Participants taking up to 4000 mg/day of supplemental EPA & DHA for at least 4 months

Figure 1© 2018 GrassrootsHealth

https://www.naturalproductsinsider.com/lipids/optimal-illusive-omega-3-level



Deficient is <4.0%

1000 1500 2000 2500 3000

Average Daily EPA & DHA Supplemental Intake (mg)

*Participants taking up to 4000 mg/day of supplemental EPA & DHA for at least 4 months

Figure 1© 2018 GrassrootsHealth

https://www.naturalproductsinsider.com/lipids/optimal-illusive-omega-3-level



REDUCE-IT

RCT mit 8179 Teilnehmern mit CV Risiko, alle mit Statin
4 g EPA-Ethylester vs. Placebo
4.9 Jahre mittlere Studiendauer
Primarer Endpunkt: MACE
CV Tod, nicht-todlicher Herzinfarkt,
nicht-todlicher Schlaganfall
koronare Revask., instable AP mit Hospitalisierung

Serumspiegel stiegen sechsfach!

Bhatt et al, N Engl J Med 2018, e-pub Nov 10



REDUCE-IT

A Primary End Point

100
Hazard ratio, 0.75 (95% Cl, 0.68-0.83)
90 P<0.001
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Years since Randomization

No. at Risk
Placebo 4090 33 2807 2347
Icosapent ethyl 4089 343 2951 2503

25% relative Risiko Reduktion, p<0.001

Bhatt et al, N Engl J Med 2018, e-pub Nov 10




REDUCE-IT

Icosapent Ethyl Placebo P Value for
End Point (N=4089) (N=4090) Hazard Ratio (95% ClI) Interaction

no. of patients with event (%)
Primary composite 705 (17.2) 901 (22.0) 0.75 (0.68-0.83) <0.001
Key secondary composite 459 (11.2) 606 (14.8) 0.74 (0.65-0.83) <0.001

Cardiovascular death or nonfatal . 507 (12.4) 0.75 (0.66-0.86) <0.001
myocardial infarction

0.58-0.81
0.55-0.78

) 0.69 ( ) <0.001
) 0.65 ( ) <0.001
) 0.80 (0.66—-0.98) 0.03
) 0.68 (0.53-0.87) 0.002
) ( )
9 ( )

Fatal or nonfatal myocardial infarction . 355 (8
Urgent or emergency revascularization . 321 (7.
Cardiovascular death . 13 (5.
3
3 0.72 (0.55-0.93 0.01

0.77 (0.69-0.86 <0.001

Fatal or nonfatal stroke . 3

(

(
Hospitalization for unstable angina . 57 (3.

(

(

Death from any cause, nonfatal myocardial . 69
infarction, or nonfatal stroke

Death from any cause . 0.87 (0.74-1.02)
0.4 0.6 0.8 1.0 1.2 1.4

- @ —

Icosapent Ethyl Placebo
Better Better

Bhatt et al, N Engl J Med 2018, e-pub Nov 10



Primary and Key Secondary Composite reduce-it
Endpoints, Cardiovascular Death, and
Total Mortality by On-Treatment Serum EPA

Primary Endpoint'® Key Secondary Endpoint'® Cardiovascular Death'%4° Total Mortality '-24-©
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AUC-Derived Daily Average EPA (pg/mL) AUC-Derived Daily Average EPA (pg/mL) AUC-Derived Daily Average EPA (pg/mlL) AUC-Derived Daily Average EPA (pg/mL)

No. of
Patients 5108 2400 756 87 1 2442 EL 20 1 2471 780 o4 2471 780 o4

P*<0I001 for a" | Dose-response hazard ratio  =—— ©95% Confidence Interval (CI)

Note: Area under the curve (AUC)-denved daily average serum EPA (ug/mL) is the daily average of all available post baseline EPA measurements prior to the event. Dose-response hazard ratio (solid line) and
95% CI (dotted lines) are estimated from the Cox proportional hazard model with a spline term for EPA and adjustment for randomization factors and statin compliance’, age2, sex?, baseline diabetes®, hsCRPS,
treatment compliance’.

*P value is <0.001 for both nen-linear trend and for regression slope.

Bhatt DL. ACC/WCC 2020, Chicago (virtual).




Dose-Response of Hazard Ratio (95% Cl)  Geduceit
Any Myocardial Infarction, Any Stroke,

Coronary Revascularization, Unstable Angina

by On-Treatment Serum EPA
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Note: Area under the curve (AUC) -derived daily average serum EPA (pg/mL) is the daily average of all available post baseline EPA measurements prior to the event. Dose-response hazard ratio (solid line) and
95% Cl (dotted lines) are estimated from the Cox proportional hazard model with a spline term for EPA and adjustment for rand omization factors and sex!, baseline diabetes?, hsCRP?, statin compliance*, age®.
*P value is <0.001 for both non-linear trend and for regression slope.

Bhatt DL. ACC/WCC 2020, Chicago (virtual).




REDUCE-IT: Spiegel entscheiden Uber Ereignisse

- Auswertung Verum vs. Placebo - Auswertung nach erreichten Spiegeln

111

-60

-70
Primarer Gesamt- Kardiovask. Schlag- Herz-

Endpunkt mortalitat Mortalitat anfall infarkt



Strength Primarer Endpunkt

E Primary MACE, total population

Omega-3 CA
Corn oil
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HR, 0.99 (95% Cl, 0.90-1.09); P=.8

12 18 24 30 36 42 43 54

Months from randomization
No. at risk
Omega-3 CA 6539 6372 6200 6060 5917 5751 4900 2965 1535 567
Corn oil 6539 6373 6207 6083 5906 5754 4899 2995 1508 562

Nicholls et al, JAMA 2021; 324:2268



Major Adverse CV Events 031 approx. 4%

25 REDUCE IT
© e i ral Ol
- 20 e EE EPA
=
> STRENGTH
- o T T i
= Corn Oil
+=
= w— Omega-3 CA
w 10 03l =5.6%
=
o JELIS
B s
Usual Care
— EE EFA

O3l approx. 9%

Years from randomization

|
REDIUCE IT MACE = cardiowascular death, non-fatal MI, non-fatal stroke, coronary revascularization, or unstable angina requiring hospitalization -
STREMGTH MACE = cardiovascular death, non-fatal MI, non-fatal stroke, coronary revascularization, or unstable angina requiring hospitalization FAR I
JELIS MACE = cardiovascular death, non-fatal MI, coronary revascularization, unstable angina (Difference: No stroke, any reported angina)



Ignorieren der Ausgangsspiegel und der komplexen
Bioverflgbarkeit Grunde fur neutrale Ergebnisse vieler RCT's
Damit ein RCT positiv ist, muss eine Population mit einem
Defizit bel Studienbeginn rekrutiert werden,

Spiegel in Verum und Placebo mussen sich unterscheiden.



Meta-Analyse CV Mortalitat 2021

Group b Trial/Author, Year Statistics for each stud

Subgroup within study Rate ratio and 95% CI
Rate Lower Upper Relative

ratio  limit limit  p-Value weight

JELIS, 2007 0.93 0.56 1.55 0.79 13.43
Nosaka et al., 2014 0.20 0.02 1.71 0.14 0.75
REDUCE-IT, 2018 0.82 0.67 1.00 0.05 85.83
0.82 0.68 0.99 0.04
EPA + DHA HARP, 1995 0.32 0.01 7.78 0.48 0.03
SHOT, 1996 1.62 0.47 5.53 0.44 0.20
GISSI-P, 1999 0.84 0.72 0.98 0.02 12.48
SCIMO, 1999 0.34 0.01 8.26 0.50 0.03
OFAMI, 2001 1.00 0.38 2.66 1.00 0.31
Brox et al., 2001 0.17 0.01 4.09 0.27 0.03
FAAT, 2005 1.01 0.40 2.54 0.98 0.35
Raitt et al., 2005 0.40 0.08 2.06 0.27 0.1
SOFA, 2006 0.46 0.18 1.21 0.12 0.32
GISSI-HF, 2008 0.93 0.84 1.03 0.15 29,03
OMECA, 2009 0.95 0.56 1.59 0.84 112
AlphaOmega, 2010 0.99 0.73 134 0.94 3.19
DO IT, 2010 0.63 0.25 1.64 0.35 0.34
SU.FOL.OM3, 2010 0.82 0.47 1.42 0.48 0.99
ORIGIN, 2012 0.98 1.10 0.78 22.73
Risk & Prevention, 2013 1.04 0.82 0.74 5.49
Shinto et al., 2014 3.00 0.50 0.03
AREDS2, 2014 0.96 0.93 0.35
Derosa et al., 2016 0.34 0.51 0.03
ASCEND, 2018 0.82 0.04 8.49
VITAL, 2018 0.96 ; 0.73 5.71
STRENGTH, 2020 1.08 0.40 8.63
0.94 0.02
Overall 0.93 0.01
= 0% 0.5

P for interaction = 0.19
Favors Omega-3 FA  Favors Control

Khan et al EclinicalMedicine 2021:38:100997
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Alpha-Omega, ausgewertet nach baseline-Daten

Hazard Ratio

HR per 100 mg/d; 0.92 (0.86-0.98)

\

Hazard Ratio

I I [ I I [

100 200 300 400 500 600
Dietary EPA+DHA (mg/d)

[ I I I [ 1

100 200 300 400 500 600
Dietary EPA+DHA (mg/d)

HR per 1 SD: 0.85 (0.77-0.95)

| |
0.8 1.8 28 3.8 4.8
Circulating EPA+DHA (% of total FA)

I
1.8 2.8 3.8 4.8
Circulating EPA+DHA (% of total FA)

Pertiwi et al 2021 JAHA:10:e022617
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Summary of findings for the main comparison. High versus low long-chain omega-3 fats for preventing cardiovascular disease and mortality

(primary outcomes)

High versus low long-chain omega-3 fats for preventing cardiovascular disease and mortality (primary outcomes)

Patient or population: adults with or without existing CVD

Setting: participants were living at home for most or all of the duration of their trials. Most trials were carried out in high-income economies (World Bank 2018), but four
were carried out in upper-middle-income countries (Argentina, Iran, Turkey and China). No trials took place wholly in low- or low-middle income countries.

Intervention: higher intake of LCn3 fats
Comparison: lower intake of LCn3 fats

The intervention was dietary supplementation, a provided diet or advice on diet. Supplementation may have been in il or capsule form or as foodstuffs provided, to be
consumed by mouth (excluding enteral and parenteral feeds and enemas). The foodstuffs or supplements must have been oily fish or fish oils as a food, oil, made into a
spreading fat, or supplementing another food (such as bread or eggs). Refined eicosapentaencic acid (EPA}, docosahexaenoic acid (DHA) or concentrated fish or algal oils,

were also accepted.

Outcomes Anticipated absolute effects*  Relative ef- N2 of partici-  Certainty of Comments

(95% Cl}) fect pants the evidence

(95% Cl) (trials) (GRADE)

Risk with Risk with

lower LCn3 higher LCn3
All-cause mortality - deaths 80 per 1000 T8 per 1000 RR0.97 143,693 SrI LCn3 fat intake makes little or no difference
Assessed with number of partici- (74 to 81) (0.93 10 1.01) High? to risk of all-cause mortality
pants dying of any cause, whether (45 RCTs)
reported as an outcome or a rea-
son for dropout
Duration: range 12-88 months
Cardiovascular mortality - car- 50 per 1000 46 per 1000 RR0.92 117,837 &BDe LCn3 fat intake probably makes little or no
diovascular deaths (43 to 49) (0.86 to 0.99) (29 RCTs) Moderatal difference to risk of cardiovascular death
Assessed with deaths from any
cardiovascular cause. Where this
was not available, we used cardiac
death instead where known
Duration: range 12-88 months
Cardiovascular events 128 per 1000 123 per 1000 RR0.96 140,482 SrEE LCn3 fat intake makes little or no difference

(118 to 129) (0.92 to 1.01) (43 RCTs) Hight to risk of cardiovascular events

Assessed with number of partici-
pants experiencing any cardiovas-
cular event

N~
N~
—
(90)
o
(@)
o)
Q
M
o
(Q\]
o
(Q\|
>
@
o
o
(72)
>
7))
b)
7))
©
@)
S
®©
)]
b)
C
©
—
i
(@)
@]
@)
'
-
@
=)
=
©
=
(D)
o
®)
<




Cochrane Meta-Anal

se 20

20

Coronary heart disease mortality 29 per 1000 26 per 1000 RR 0.90 127,378 o0 Increasing LCn3 fat intake may slightly re-

- CHD deaths (24 to 29) (0.81 to 1.00) (24 RCTs) Lowd duce CHD mortality (NNTB 334, 95% Cl 200

Assessed with coronary deaths, or to infinity; NNTB 1000 for primary prevention;

where these were not reported, NNTB 200 for secondary prevention)

IHD death, fatal Ml or cardiac death

(in that order)

Duration: range 12-88 months

Coronary heart disease events - 68 per 1000 62 per 1000 RR0.91 134,116 B Increasing LCn3 fat intake may slightly re-

CHD events (58 to 66) (0.85 to 0.97) (32 RCTs) Lowe duce the risk of CHD events (NNTB 167, 95%

Assessed with number of partic- Cl 100 to 500; NNTB 200 for primary preven-

ipants experiencing the first out- tion; NNTB 143 for secondary prevention)

come in this list reported for each

trial: CHD or coronary events; total

MI; acute coronary syndrome; or

angina (stable and unstable)

Duration: range 12-88 months

Stroke 20 per 1000 21 per 1000 RR1.02 138,888 SEET LCn3 fat intake probably makes little or no
(19t 23) (0.94 to 1.12) (31 RCTs) Moderate’ difference to risk of experiencing a stroke

Assessed with number of partici-
pants experiencing at least 1 fatal
or non-fatal, ischaemic or haemor-
rhagic stroke

Duration: range 12-88 months

Abdelhamid et al Cochrane

Database Syst Rev. 2020;3:CD003177



Zwischenzusammenfassung Herz-Kreislauferkrankungen

Haufigste Todesursache
Epidemiologie: Inverse Korrelationen klinische Ereignisse und HS-Omega Index
Interventionsstudien zu Surrogatendpunkten: Korrelationen mit HS-Omega-3 Index
Interventionsstudien zu Intermedidarendpunkten: Korrelationen mit HS-Omega-3 Index
Interventionsstudien zu klinischen Endpunkten: nicht alle positiv (Methodik!)
Letzte Cochrane Meta-Analyse: positiv fur CV & KHE Mortalitat & Ereignisse
Niedriger HS-Omega-3 Index ein Risikofaktor flr

Gesamtmortalitat

Myokardinfarkt

Schlaganfall

weitere kardiovaskulare Ereignisse



Herzinsuffizienz



Heart Failure Reduced Heart Failure Preserved
. . Normal Heart g Gy .
Ejection Fraction Ejection Fraction

High pressure

fﬁl.lfﬂt"’ '(';t '}]i””"d \.'n_'“:' “.","‘\ 'l oFf sm 1“ 'f“t
ventricle Weakened muscle ventricle size
Reduced pumping - Thickened walls
ability - Stiff muscle

- Normal pumping capacity




Cardiovasc Health Study: Spatere Entwicklung von Herzinsuffizienz
2763 CV Gesunde, 10 Jahre beobachtet, 555 Falle von Herzinsuffzizienz

Figure. Nonparametric multivariate-adjusted relationship between plasma phospholipid EPA concentrations and incidence of CHF.
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Mozaffarian et al Ann Int Med 2011:155:160



Mittlerer Omega-3 Index: 3.7%
0.4-
0.3-
=
[72]
5 Suggested
= 0.2 Optimal
Range
0.1-
0.0-
0 2 4 6 8 10 12

HS-Omega-3 Index (%)

Berliner et al, PLEFA 2019:140:34



GISSI-HF: HS-Omega-3 Index

Baseline 3 Monate
Placebo 4.73+1.70 4.81+1.49
Verum 4.75+1.68 6.73+1.93 p<0.0001

Deutlich unter Zielbereich 8 — 11%

Harris et al, Nutr Res 2016:36:989



GISSI-HF: Primarer Endpunkt

0.7

Gesamtmortalitat + Hospitalisierungen

- Adjusted HR* 0-92 (99% Cl 0-849-0-999); p=0-009
Unadjusted HR 0-94 (99% Cl 0.-869-1.022); p=0-059

Aktuelle Meta-Analyse positiv
flr Rehospitalisierungen

Barbarawi et al, Contemp
Clin Trials 2021,107:106458

Probability of all-cause death or admission for cardiovascular reasons

Log-rank test p=0-059

Time since randomisation (months)

Patients at risk
n-3 PUFA 3494 2876 2543 2261 2066 1896 1718
Placebo 3481 2846 2518 2251 1826 1826 1640

GISSI-HF, Lancet 2008,372:1231



Herzinsuffizienz
HFpEF



The distribution of the omega-3 index in the Aldo-DHF cohort

==
o
c
@
=
o
@
-
'S

6 8

omega-3 index

Lechner K et al Clin Res Cardiol, 2021, e-pub Aug 28



HFpEF Phenotype Future Perspective:
and/or Intervention Trial

HFpEF related Comorbidities

Omega-3 Index
— 8-11%
BMI & Endpoints:

h i i ?
Central t/months Change in LVDF, BNP
AdlpOSIty a No Intervention

2

Dysllpldemla

- L B N N ] *
Dvsglvcemla // No Association

Aerobic
Capacity Echocardiographic Markers for LVDF

and/or
Neurohumoral Activation

Lechner K et al Clin Res Cardiol, 2021, e-pub Aug 28



Zwischenzusammenfassung Herzinsuffizienz
HFrEF

Niedrige Spiegel von EPA und DHA mit spaterem Auftreten von HFrEF assoziiert.
Niedriger HS-Omega-3 Index bei HFrEF.

Erh6hen des HS-Omega-3 Index reduziert Gesamtmortalitat und Krankenhausaufnahmen
HS-Omega-3 Index im Zielbereich von 8 — 11% anstreben

HFpEF
Kein niedriger HS-Omega-3 Index
HS-Omega-3 Index mit besserem metabolischem Profil,
nicht mit diastolischer Dysfunktion assoziiert, RCT's ndtig

PS: grofdter Kostenfaktor in der stationaren Versorgung



Plotzlicher Herztod



Plotzlicher Herztod

Deutschland: 80.000 Todesfalle / Jahr
USA: 250.000 Todesfalle / Jahr

Der plétzliche Herztod ist damit eine der
haufigsten Todesursachen der westlichen Welt.

Deutsche N
Herzstiftung ¢
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EPA und DHA in Erythrozyten und plotzlicher Herztod

n-3 Percentage Case Control
PUFA  oftotal subjects subjects
quartile fatty acids (n=82) (n=108) OR (95% ClI)

«—— Risk reduction

JOR S ®

2 4.3 21

Siscovick D et al, Am J Clin Nutr 2000:; 71:208S



Gruppo Italiano per lo Studio della
Sopravvivenza nell’Infarto miocardico

3.5 Jahre randomisiert, offen, multi-zentrisch,
faktorielles Design, 11324 Pat kurz nach erstem Ml

0.85 g -3 Fettsauren / Tag
300 mg Vitamin E / Tag
Kombination

weder noch

GISSI-P, Lancet 1999; 354:447



Ca. 50 % Reduktion plotzlicher Herztod in GISSI-P

Sudden Death

n-a PUFA
— Control

A 80 90 120 BT 8O0 210 240 2FD 300 3530 360

Day=

Marchioli et al Circulation 2002;105:1897



Zwischenzusammenfassung Plotzlicher Herztod

Der pl6tzliche Herztod ist eine haufige Todesursache
In Deutschland ca. 80 000 Tote / Jahr
Der plotzliche Herztod tritt am haufigsten unvermutet in der Allgemeinbevolkerung auf
Deswegen wurden viele AED's aufgestellt — reduziert kaum den plotzlichen Herztod
Konventionelle Erndhrungsforschung kann aus methodischen Grinden hierzu
keine Erkenntnisse liefern
Standardisierte Fettsaureanalytik: HS-Omega-3 Index lasst nicht nur relative sondern
auch absolute Aussagen zu
Niedriger HS-Omega-3 Index ein Risikofaktor fur den plétzlichen Herztod
National und Populations-bezogen (z.B. Athleten)
Gabe von EPA plus DHA reduzierte den pl6tzlichen Herztod



Gehirn



Fettsauren im menschlichen Gehirn

N
(4]
|

N
o
I

o
|
=
'
(o))

-2
=
|

)3
Y
[
&
L0
£
[
E
™3
@
c
£
s
:
£
g
e
£
]
o
]
:
a

SN

(
= B . _ 7

18:2 18:3 20:3 20:4 22:4 22:5 18:3 20:5 22:5 22:6

Crawford MA et al Am J Clin Nutr 1997:;66:1032S-41S



Cerebral blood flow & volume, atherosclerosis...

CIRCULATION

%

Modified from Haast RA, PLEFA 2015;92C:3




Zwischenzusammenfassung Gehirn

DHA ist die wichtigste Strukturfettsaure im Gehirn
EPA&DHA wichtig far Durchblutung, Entzindung

Hohe Spiegel von EPA&DHA machen das Gehirn resistenter
gegen Schaden wie Trauma, Feinstaub
verlangsamen ,altersbedingten” Hirnabbau

Ein niedriger HS-Omega-3 Index korreliert mit Schlaganf.
Erhohen der Spiegel reduziert Schlaganfalle

Ein niedriger HS-Omega-3 Index korreliert mit
schlechter Kognition
Erhdhen des Omega-3 Index bessert Kognition

Ein niedriger HS-Omega-3 Index korreliert mit
psychiatrischen Erkrankungen
Erhdhen bessert Majore Depression,
Wochenbettdepression, bipol. Depression, PTSB



Sicherheit und
Vertraglichkeit



JELIS: RCT in 19 466 Hyperlipidamiker, + kardiovask. Erkrankung,
davon 9326
9319 Kontrollen, Mittlerer Follow-up 4,6 Jahre.

Control (n=9319) EPA (n=9326) pvalue
Common adverse experiences
Pain (joint pain, lumbar pain, muscle pain) 180 (2-0%) 144 (1-6%) 0-04

Gastrointestinal disturbance (nauvsea, 155 (1-7%) 352 (3-8%) <(0-0001
diarrhoea, epigastric discomfort)

Skin abnormality (eruption, itching, 65 (07%) 160 (1-7%) <0-0001

exanthema, eczema)
Haemorrhage (cerebral, fundal, epistaxis, 60 (0-6%) 105 (1-1%) 0-0006
subcutaneous)

REDUCE-IT Blutungen (mittl. FU 4,6 Jahre) : 2,1% 2,7%

JELIS, Yokoyama et al 2007;369:1090, Bhatt et al, N Engl J Med 2018, e-pub Nov 10



Omega-3 und Auftreten von Vorhofflimmern

Omega-3 FA Placebo Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% ClI
1.1.1 Low Dose
ASCEND 166 7740 135 7740 12.8% 1.23 [0.98, 1.54]
DO HEALTH 78 1073 67 1084 8.5% 1.18 [0.86, 1.61]
GISSI-HF 444 2921 408 2914 20.4% 1.09 [0.96, 1.23]
Risk and Prevention 113 6239 92 6266 10.3% 1.23 [0.94, 1.62]
VITAL Rhythm 469 12542 431 12577 20.0% 1.09 [0.96, 1.24]
Subtotal (95% CI) 30515 30581 72.0% 1.12 [1.04, 1.21]
Total events 1270 1133
Heterogeneity: Tau? = 0.00; Chi’ = 1.64, df = 4 (P = 0.80): I’ = 0%
Test for overall effect: Z = 2.89 (P = 0.004)

1.1.2 High Dose

OMEMI 28 372 15 387 2.9% 1.94 [1.05, 3.58]
REDUCE-IT 215 4089 159 4090 14.4% 1.35[1.11, 1.65]
STRENGTH 144 6539 86 6539 10.7% 1.67 [1.28, 2.18]
Subtotal (95% CI) 11000 11016 28.0% 1.51 [1.26, 1.80]
Total events 387 260

Heterogeneity: Tau? = 0.00; Chi* = 2.37,df = 2 (P = 0.31); I = 15%

Test for overall effect: Z = 4.51 (P < 0.00001)

Total (95% CI) 41515 41597 100.0% 1.24 [1.11, 1.38] <5
Total events 1657 1393

Heterogeneity: Tau®? = 0.01; Chi* = 14.43,df = 7 (P = 0.04); I’ = 51%
Test for overall effect: Z = 3.79 (P = 0.0002)

Test for subgroup differences: Chi? = 8.94, df = 1 (P = 0.003), I* = 88.8%

Schlaganfallrisiko nicht erhoht: RR 1,04, 95%CI 0,90-1,20

Jia et al, Cardiovasc Drug Ther. 2021, May 31
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Omega-3 und Auftreten von Vorhofflimmern

HR and 85%CI| Weight
Study with 95% CI (%)

Low dose (< 1 gr per day)
VITAL 1.09[0.96, 1.24] 21.85
ASCEND 1 1.23[0.98, 1.54] 14.22
RP 1.22[0.93, 1.61] 11.43
GISSI-HF 1.10[ 0.96, 1.26] 21.50
Heterogeneity: T2 = 0.00, I2 = 0.00%, H2=1.00 1.12[1.03, 1.22]

Testof 6, =6:Q(3)=1.28, p=0.73

High dose (> 1 gr per day)
STRENGTH 1.69[ 1.29,
REDUCE-IT 1.35[ 1.11,
OMEMI 1.84 [ 0.98,
Heterogeneity: 12 = 0.00, > =9.90%, H?>=1.11 1.49[ 1.04,
Testof 8 =6 Q(2) =2.22, p=0.33

Overall 1.25[1.07,
Heterogeneity: 12 = 0.01, I? = 54.57%, H? = 2.20
Testof 6, = 6: Q(6) = 13.21, p = 0.04

Test of group differences: Q,(1) = 8.82, p = 0.00

Random-effects DerSimonian-Laird model
Knapp-Hartung standard errors

Gencer et al, Circulation 2021, Oct 6




U-formige Beziehung zwischen
Omega-3 Index und Auftreten von Vorhofflimmern

Table 4. Quintiles of RBC EPA + DHA among 355 patients undergoing cardiac surgery and ORs and 95% Cl for POAF associated with each quintile

Quintiles 1 2 3 4 5

N 71 71 71 71
EPA + DHA? (range) 3.86-6.31 6.31-7.85 7.85-9.21 9.21-10.44 10.44-15.60

Cases of POAF (%) 29 (41) 30 (42) 32 (45) 43 (61)
OR® (Q1 as reference) 1 0.77 (0.37-1.60) 0.88 (0.42-1.86) 0.46 (0.21-1.01) 1.09 (0.48-2.45)

ORP (Q with lowest risk as referc-:‘na-:')d 2.16 (0.99-4.74) 1.68 (0.81-3.48) 1.90 (0.92-3.93) 1 2.36 (1.15-4.85)

Minimales Risiko

Metcalf et al, Eur J Clin Nutr. 2014:68:114



HS-Omega-3 Index ernohbar durch erhohte Zufuhr.
EPA+DHA bis 5 g / Tag (EFSA)
bzw. 3 g/ Tag (FDA)
Sicher.
Vertraglichkeit und Bioverfligbarkeit maximal,
wenn mit Hauptmabhlzeit aufgenommen.

HS-Omega-3 Index Zielbereich 8 — 11%: maximal sicher und effektiv.






HS-Omega-3 Index vor und nach 4 Monaten mehr Fisch in der Kantine
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Baseline (n=500) Follow-Up (n=295)

Rein at al, Nutrients 2020:12:3267



Zusammenfassung

Biomarker fur Status an EPA und DHA: HS-Omega-3 Index

Ignorieren der Ausgangsspiegel und der komplexen Bioverfligbarkeit bedeutete
viele neutrale Studienergebnisse

Herz: Niedriger HS-Omega-3 Index mit erh6hter Gesamtmortalitat, plotzlichem Herztod,
todlichen und nicht-todlichen Herzinfarkten, HFrEF, usw. assoziiert.
Erhéhen HS-Omega-3 Index reduziert Ereignisse, besserer Verlauf

Hirn: HOoherer HS-Omega-3 Index — weniger Hirnschaden durch Schlaganfall, Trauma
Feinstaub usw., bessere Kognition, weniger psychiatrische Erkrankungen
Interventionsstudien positiv in allen genannten Bereichen

Viele andere positive Auswirkungen eines HS-Omega-3 Index im Zielbereich von 8 — 11%

EPA und DHA sicher und vertraglich, insbesondere bei gezielter Gabe



Omega-3: Mythen vs. Fakten
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