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Outline
• What is the risk of CV events with dysglycemia? 

• What are �-3 FA’s metabolic effects in dysglycemia? 

• Do omega 3 FA independently reduce CV events …
– overall? 
– in people with dysglycemia?

• What is the ORIGIN trial?
– Who was recruited? 
– When will it finish? 
– What is being tested? 
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Risk of Fatal CHD with Diabetes

• Meta-analysis of 37 prospective studies from 
1966-2005

• Studies were from the USA, Europe, Asia, 
Australia, & New Zealand 

• N = 447,064 people with type 2 DM; 45% 
women

• Duration of follow-up: 4-36 years

Huxley R et al. BMJ 2006:73
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Asia Pacific Cohort Studies Collaboration. Diabetes Care. 2004;27: 2836-2842.

Usual Fasting Glucose vs. CVD 
Sex & Study Stratified; Age-adjusted
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Brunner EJ, et al. Diabetes Care. 2006:29:26-31.

2-hr Post 50g Blood G vs. CHD Death
N=17, 869; 451,787 person-years of follow-up

Excluded New DM from Analysis; Threshold = 4.6 mM
Age-adjusted HR: 1.22 (1.14-1.30)/1 mM 2 hr G rise >4.6

Multiple adjusted HR: 1.12 (1.04-1.19)/1 mM 2 hr G rise >4.6 

1.6 –

1.4 –

1.2 –

1.0 –

0.8 –

0.6 –

0.4 –

0.2 –

0 –

–0.2 –

–0.4 –

3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0

Lo
g 

H
az

ar
d 

R
at

io
*

Blood Glucose (mmol/L)



Outline
• What is the risk of CV events with dysglycemia? 

• What are �-3 FA’s metabolic effects in dysglycemia? 

• Do omega 3 FA independently reduce CV events …
– overall? 
– in people with dysglycemia?

• What is the ORIGIN trial?
– Who was recruited? 
– When will it finish? 
– What is being tested? 



AFORRD Trial
• Factorial design (N=800): Omega 3 EE 2g/d X 

atorvastatin 20 mg/d vs. Placebo 

• Type 2 DM X 4 yrs; mean age 63.5; A1c 6.9%; 
57% men; estimate 10 yr CV risk = 30%

Holman et al. Diabetologia 2009; 369:1090

4 mo. effect of omega 3 FA EE on 4 mo. effect of omega 3 FA EE on 
CV risk factors & est. CV effectCV risk factors & est. CV effect



Meta-analysis of Type 2 DM Trials 
Minor Effects on TG & LDL in up to 24 Trials

*

*

Hartweg et al. Curr Opin Lipid 2009; 20:30

mmol/l g/l %      mmol/l  nmol/l



Meta-analysis of Type 2 DM Trials 
Effects on Fibrinogen & Platelets in up to 3 Trials

*

*

Hartweg et al. Curr Opin Lipid 2009; 20:30

mm Hg mg/l umol/l %



Outline
• What is the risk of CV events with dysglycemia? 

• What are �-3 FA’s metabolic effects in dysglycemia? 

• Do omega 3 FA independently reduce CV events …
– overall? 
– in people with dysglycemia?

• What is the ORIGIN trial?
– Who was recruited? 
– When will it finish? 
– What is being tested? 



Lancet 1999; 354: 447 

GISSI Prevenzione Trial
Participants

N = 11,324: 85% men; 15% diabetes; median age = 60; median 
time since MI = 16 days

Eligibility
Within 3 months of MI

Intervention
Random allocation of open addition of omega 3 FA EE90 1 g/d, or 

vitamin E 300 mg/d  or both or neither

Primary Outcome
All cause death, nonfatal MI, nonfatal stroke

Follow-up
Mean Duration = 3.5 years; Extent = 99.9%



GISSI Prevenzione Trial
All �-3 vs. None (N=11324)      �-3 Only vs. None (N =5664)
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Lancet 1999; 354: 447 



GISSI – HF Trial: Effect on Death

Lancet 2008:1223

Log Rank P = 0.124

Adjust HR 0.91 (0.83-0.998); P=0.041
Crude HR 0.93 (0.85-1.021); P=0.124

0 12 24 36 48

N = 7046 with NYHA 2-4 X Median 3.9 yrs
Primary Outcome 1 = Death
(Primary Outcome 2 = Death or CV Hosp)

Placebo
�-3 FA 1g/d
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JELIS (Japan EPA Lipid Int’n Study) 
Lancet 2007: 1090

Participants
N = 18, 645, 31% men & 69% postmen. women; 16% diabetes 

Eligibility
Age 40 – 75 (women had to be postmenopausal); Chol > 6.6;
No CV event (within 6 mo) or uncontrolled diabetes

Intervention
Stratified into primary and secondary prevention groups
All given statin (10-20 mg pravastatin or 5-10 mg simvastatin) 
Open addition of EPA 600 mg tid vs. no EPA

Primary Outcome
Sudden cardiac death, any MI, unstable angina, angioplasty,
stenting, or CABG

Follow-up
Mean Duration = 4.6 years; Extent = 91%



JELIS (Japan EPA Lipid Int’n Study) 
Lancet 2007: 1090

HR 0.81 (0.69-0.95)
P=0.011)

Overalll Primary Secondary

HR 0.82 (0.63-1.06)
P=0.13)

HR 0.81 (0.66-1.00)
P=0.048)
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JELIS (Japan EPA Lipid Int’n Study) 
Components of Primary Outcome



�-3 FA & CV Death 
Systematic Review of Trials > 1 Year

Marik & Varon. Clin Card 2009; 32:365
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Marik & Varon. Clin Card 2009; 32:365
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�-3 FA & All Death 
Systematic Review of Trials > 1 Year



Marik & Varon. Clin Card 2009; 32:365

�-3 FA & Sudden Death 
Systematic Review  Trials > 1 Year



Marik & Varon. Clin Card 2009; 32:365

�-3 FA & Nonfatal CVD 
Systematic Review Trials > 1 Year

Marik & Varon. Clin Card 2009; 32:365
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Marik & Varon. Clin Card 2009; 32:365

�-3 FA & Nonfatal CVD (Continued) 
Systematic Review Trials > 1 Year
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GISSI Trials
Effect in People with/without Diabetes

HR 0.82 (0.67-1.01)

HR 0.72 (0.52-0.99) 

Favours �-3            Favours non- �-3

Interaction P = 0.5

No Diabetes

Diabetes

HR 0.96 (0.89-1.04)

HR 0.89 (0.80-0.99) 

Favours �-3            Favours non- �-3

Interaction P = NS

No Diabetes

Diabetes

GISSI GISSI –– PP
(Death)(Death)

GISSI GISSI –– HFHF
(Death or (Death or 
CV Hosp)CV Hosp)



JELIS (Japan EPA Lipid Int’n Study) 
Effect in People with Dysglycemia (IFG or Diabetes)

HR 0.82 (0.66-1.01); P=0.062   

HR 0.78 (0.60-0.998); P = 0.048

0 1 2      

Favours EPA   Favours non-EPA

Interaction P = 0.7

Normoglycemia

Dysglycemia
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ORIGIN Study Questions

In people at In people at high riskhigh risk for CV outcomes who have for CV outcomes who have 
dysglycemia (i.e. IFG, IGT or early diabetes)dysglycemia (i.e. IFG, IGT or early diabetes)……..

a) does insulin replacement therapy targeting a) does insulin replacement therapy targeting 
fasting normoglycemia (using insulin glargine) fasting normoglycemia (using insulin glargine) 
reduce CV events more than standard approaches reduce CV events more than standard approaches 
to dysglycemia?to dysglycemia?

b) b) does adding 1 g/d does adding 1 g/d ��--3 PUFA (EE90) reduce 3 PUFA (EE90) reduce 
CV  death vs. adding placebo?CV  death vs. adding placebo?



Participants (Key Inclusion Criteria)
• Men & women > 50 yrs AND

• Glycemic Criteria AND
– IFG or IGT or new type 2 DM by OGTT  

[i.e. FPG > 6.1 (110); or 2 Hr PG > 7.8 (140)] 
– OR established type 2 DM @ stable dose > 10 wks & …

• on no OADs … + HbA1c < 9.0%  (i.e. 150% ULN)
• < half-max 1 OAD + HbA1c < 8.5%  (i.e. 142% ULN)
• > half-max 1 OAD + HbA1c < 8.0%  (i.e. 133% ULN)

• High CV Risk
– Prior MI, stroke, revasc, angina + doc. ischemia
– OR MA, proteinuria, LVH, 50% art. stenosis, ABI < 0.9



Glargine Standard Care
Omacor Glargine + Omacor Omacor

Placebo Glargine + Placebo Placebo

ORIGIN Factorial DesignORIGIN Factorial Design

Recruit: Sep ‘03 – Dec’05 Mean F/U:  6.5 yrs
Final Visit: Oct  2011 N: 12,578

Omacor: double-blind; 1 cap/day* 
Glargine: open 

*Omacor contains EPA 465 mg & DHA 375 mg



Outcomes: Omega 3 PUFA
Primary
• CV death

Secondary
• CV death OR MI OR stroke  

• All cause death
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• Angina, limb/digit amputation for ischemia

• CV hospitalization

• Any other hospitalization or death

• Cognitive function, Bone Density, Fractures, 
W/H ratio, Weight, ED, Lipids, CGMS, Holter

• Change in glycemic status (IFG, IGT, DM)

ORIGIN Other Outcomes/Substudies



Estimated Detectable RRR
Detectable RRR  If no 

effect  X 1st 12 Mo.

Study Outcome 90% 
Power

80% 
Power

Glargine* 1st co-primary (MI/Stroke/CV Death) 18% 16%

2nd co-primary (1st + revasc. + CHF) 16% 14%

New Diabetes in IFG/IGT (N=1454) 40% 34%

OmacorOmacor## Primary (CV Death)Primary (CV Death) 20%20% 17%17%

NB: As power is based on number of events, this is being blindly audited by the SC

* Assumes 20% nonadherence to glargine  & 5% insulin use in standard care
# Assumes 10% nonadherence to omacor &10% omacor use in standard arm
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Characteristic Level

Mean Age 63.6 yrs

Females 4402 (35%)

Smoking 1563 (12%)

Hypertension 10824 (86%)

Dyslipidemia 8765 (70%)

Previous CVD 8374 (66%)

Prior DM (X 5.4 y) 10336 (82%)

New DM 788 (6.3%)

IFG/IGT 1454 (11.5%)

Characteristic Level

Mean BMI 29.8

Mean BP 143/83

Mean LDL 2.94 (113)

Mean Cholest 4.86 (187)

Mean HDL 1.19 (46)

Mean TG 1.74 (158)

Waist/Hip M -1.0; F-0.91

FPG 7.3 (131)

A1C 6.5

ORIGIN Key Baseline Data: N=12578 
Recruited in 40 Countries; Screen/Rand = 1.3/1



Region N (%)

N. America 1314 (10%)

S. America 3853 (31%)

W. Europe 3752 (30%)

E. Europe 2383 (19%)

India 390 (3.1%)

Asia/Pacific 718 (5.7%)

Australia 202 (1.6%)

Drug Use N (%)

Statins 6798 (54%)

Fibrates 573 (4.6%)

ACE-Is 7126 (57%)

ARBs 1767 (14%)

Thiazides 2379 (19%)

Other BP Rx 7910 (63%)

ASA 8261 (66%)

Other Antiplat 1718 (14%)

ORIGIN Key Baseline Data: N=12578 
Recruited in 40 Countries; Screen/Rand = 1.3/1



Conclusions
•• DysglycemiaDysglycemia is a strong independent risk factor for is a strong independent risk factor for 

CV outcomes & deathCV outcomes & death

•• Large outcomes trials to date in highLarge outcomes trials to date in high--risk people have risk people have 
reported small effectsreported small effects

•• Effect of Effect of ��--3 PUFA EE appear to be at least similar in 3 PUFA EE appear to be at least similar in 
dysglycemiadysglycemia vs. vs. normoglycemianormoglycemia

•• For the effects of For the effects of ��--3 FA 3 FA EEsEEs supplements, ORIGINsupplements, ORIGIN
–– has high power to detect clinically important effects has high power to detect clinically important effects 

throughout the worldthroughout the world
–– will provide a robust estimate of longwill provide a robust estimate of long--term effectsterm effects
–– is 1 of 2 large outcome trials in people with is 1 of 2 large outcome trials in people with dysglycemiadysglycemia

(2(2ndnd is ASCEND in UK: N=10,000)is ASCEND in UK: N=10,000)


