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Aim — broadly for NUGAG

Assess effects of:

“ omega 3 fats

“* omega 6 fats and

» total PUFA

on:

» All-cause mortality

* Cardiovascular diseases (CVD deaths, CVD events,
CHD deaths, CHD events, stroke, arrhythmia, lipids)

“* Adiposity

* Type 2 diabetes

¢ Depression

“+ Cognitive function

“+ Breast Cancer

“ Inflammatory Bowel Disease




Aim — for you

To assess the effect of increasing
omega 3 PUFA on all-cause mortality,
CVD mortality, CVD events, CHD
mortality, CHD events, stroke,
arrhythmia, serum lipids and
adiposity




Inclusion criteria

Participants: aged 18+, at any risk for CVD (exclude
pregnant and acutely ill)

Intervention: increased EPA, DHA and/or ALA
(dietary or supplemental)

Compared to: usual or lower intake

Outcomes: all-cause mortality, CVD mortality, CVD
events, CHD mortality, CHD events, stroke,
arrhythmia, lipids, adiposity

Methodology: RCT of 212 months duration




Interventions allowed

*» Dietary supplementation, a provided diet or advice on diet.

*** Supplementation may have been in oil or capsule form or as food
stuffs provided, to be consumed by mouth (excluding enteral and
parenteral feeds and enemas).

** Omega 3 source could be:
s oily fish (inc mackerel, dogfish, salmon, herring, trout, etc);
s fish oils (made from the above or a mix of fish, or cod liver oil);
*»* Refined EPA, DHA or ALA, or concentrated fish or algal oils

**linseed (flax), canola (rapeseed), perilla, purslane, mustard seed,
candlenut, stillingia or walnut as a food, oil, made into a
spreading fat or supplementing another food

¢ For ALA sources the product consumed had to have an omega 3
fat content of at least 10% of the total fat content.

** Multifactorial dietary, lifestyle or pill interventions excl.




Outcome definitions

All refer to number of participants experiencing at least 1 event (NOT
number of events)

 all-cause mortality - wrote to authors to request, where not
available CVD mortality used

* CVD mortality — death from any cardiovascular cause
 CVD events — all available CVD events,

 CHD mortality — first of: coronary death, IHD death, fatal MI, cardiac
death (latter includes causes of death in addition to CHD, such as
cardiomyopathies, congenital & valvular heart diseases, hence SA)

* CHD events - first of: CHD or coronary events, total MI, acute
coronary syndrome or angina (stable and unstable).

e Stroke —included fatal & non-fatal, ischaemic & haemorrhagic
 Arrhythmia —included new & recurrent, AF, VF & VT




Search strategy

References checked of 204
potentially relevant systematic
reviews & recent reviews:

* Further papers 35

Total 986

Trials register searches:
* ClinicalTrials.gov519
* WHO ICTRP 467

RCTs included in
existing omega 3 &
omega 6 reviews:

Titles & abstracts from omega 3,
omega 6 and PUFA electronic
searches to April 2017:

« CENTRAL13073

« MEDLINE 10948

« EMBASE 13789

Total 37810

De-duplicated 19772

\.

>

53
v

20846 records after
duplicatesremoved

18691 records
excluded

1969 full text
articles excluded

RCTs of mixed PUFA vs
less PUFA: 3 unique

with reasons

¥

20846 records screened, of
which 19241 screened twice

v

2155 full text articles
assessed for inclusion

v

Records grouped into
studies and includedin
qualitative synthesis across
the 3 reviews: 186 studies

o

v

studies + 148 n-3 or n-6
studies

RCTs of n-6 PUFA vs less
PUFA: 26 studies

RCTs of n-3 PUFA vs less
PUFA: 162 studies




Search strategy

RCTs of n3 PUFA vs less n3 in the ‘

wider database: 162 RCTs

6 to <12 month duration: 61 RCTs

L

v

duration: 101 RCTs

RCTs of at least 12 months ‘

Concern over dataveracity: 3 RCTs
No relevantoutcomes available: 19 RCTs

.

L}

RCTs reporting at least one of our
primary or secondary outcomes:
79 RCTs of which:

* All-cause mortality: 39 RCTs

* CVD mortality: 25 RCTs

* CVD events: 38 RCTs

* CHD deaths: 21 RCTs

* CHD events: 28 RCTs

» Stroke: 28 RCTs

* Arrhythmias: 28 RCTs

* Serum lipids: 33 RCTs

*» Adiposity: 25 RCTs




Methods

Duplicated assessment of all titles and abstracts
& trials registry entries

Duplicated assessment of inclusion of all full
texts

Duplicated data extraction
Duplicated risk of bias assessment

Wrote to all contact authors who randomised at
least 100 participants to clarify data & methods
and chase additional outcomes/data




Risk of bias

Low summary risk of bias: Low risk of bias from
randomisation, allocation concealment, blinding of
participants & staff, blinding of outcome assessors

Note slight
update
from report

79 RCTs of which 25 at low summary risk of bias

Fandom sequence generation (selection bias)

Allacation concealment (selection hias)

Blinding of participants and personnel (performance hias)

Blinding of outcome assessment (detection bias)

Incomplete outcome data (attrition bias)

selective repaorting (repaorting bias)

Attention _:I
compliance | |
otherbias [ I

0% 25%, 50% TE%  100%

.Lu:uw risk of bias Linclear risk of hias .High risk of bias




Effect of increased LC omega 3 on
all-cause mortality

Lower omega 3 Risk Ratio
Events Total Weight M-H, Random, 95% CI

Fig 3.3

Higher omega 3
Events Total

Risk Ratio
M-H, Random, 95% CI

Risk of Bias

Study or Subaroup

4.1.1 Low risk of bias

ADCE-Guinn 2010 11 238 4 164 0.2% 1.89 [0.61, 5.84]

AlphaOmeda - EPA+DHA (1) 186 2404 184 2433 6.0% 1.02[0.84,1.24] -1

AREDSZ 2014 200 2147 168 2056 6.0% 1.14 [0.94,1.349] T

Berson 2004 o 1058 1 103 0.0% 0.33[0.01,7.04] 4

Derosa 2016 1 138 2 143 0.1% 052 [0.05 565] +

FORWARD 2013 4 289 4] 297 0.2% 0.82 [0.22 3.03]

FOSTAR 2016 u] 101 1 101 0.0% 0.33[0.01,8.09] 4 . .
MAPT 2017 18 540 16 540  0.6% 113 [0.58,2.19] — LOW r|Sk Of b|as
MATZ 2013 32 1580 4] 180 0.2% 0.50 [0.13, 1.96]

OMEGA - Senges 2009 bt 1919 o 1885 2.7% 1.23 [0.91, 1.68] T

OPAL - Dangour 2010 a9 434 8 4323 0.3% 112 [0.44, 2.88]

QRIGIM 2012 951 6281 964 G225 17.5% 0.93 [0.90, 1.06] -

SCIMO - van Schacky 1999 1 112 2 111 0.1% 0.50 [0.05,5.39] 4

SOFA 2006 2 273 14 273 0.4% 0.57 [0.24,1.34] —

SULFOLOM3 Galan 2010 GE 1253 lif=} 1248 2.4% 0.97 [0.70,1.34] T

Subtotal (95% CI) 16684 16462  36.6% 1.01 [0.94, 1.08] [ ]

Total events 1546 1513

Heterogeneity: Tau®= 0.00; Chi*= 9595 df=14 (P =0.79);, F=0%

Test for overall effect Z=0.23 (F =0.81)

4.1.2 Moderate high risk of bias

AFFORD 2013 u] 1583 1 163 0.0% 0.35[0.01,8.65] 4

Bates 1985 1 185 u] 147 0.0% 3.04 [012, 74.02] >

Brax 2001 I 20 9 40 0.0% 017 [0.01, 4.05] *

DART- Eurr 1989 94 1015 131 1018 4.0% 0.72 [0.56, 0.92] I

DARTZ- Burr 2003 283 1471 242 1543 8.4% 1158 [0.98, 1.34] —

DIFP-Tokudome2015 2 104 3 101 0.1% 0.65[0.11,3.749]

DISAF - Harrison 2003 6 201 g 206 0.3% 0.77 [0.27,2.18]

DO T - Einvike 2010 14 282 24 21 0.7% 0.58 [0.31,1.10] T

Doi 2014 2 119 g 118 0.1% 0.22[0.05,1.01] +

EFIC-1 2008 1 183 u] 120 0.0% 294012, 71.97] +

ERIC-2 2008 u] 1849 1 190 0.0% 034 [0.01,817] + MOderate tO
FAAT - Leaf 2005 13 200 12 202 0.5% 1.09 [0.51, 2.34]

GISSI-HF 2008 955 34494 1014 3481 18.8% 0.94 [0.87,1.01] - M H H
GISS5-P 19949 472 SEEG 545 5658 12.2% 0.86 [0.77F, 0.97] - hlgh rISk Of blas
HARP- Sacks 1995 o 41 1 28 0.0% 032 [0.01,7.57] 4

JELIS 2007 286 9336 265 93149 T.a% 1.08[0.91,1.27] T

Kumar 2013 1 39 9 33 0.0% 1.00 [0.08, 15.43] * >

Mutristroke 2009 o 38 4 24 0.0% 010 [0.01,1.79] 4

QOF AW - MNilsen 2001 11 180 11 140 0.4% 1.00 [0.45, 2.24]

Raitt 2005 4 100 10 100 0.2% 0.40 [@.13,1.23]

Risk & Prevention 2013 348 G239 337 G266 9.3% 1.04 [0.90,1.20] T

Shinto 2014 1 13 9 13 0.0% 1.00[0.07,14.34] * >

SHOT - Eritzland 1996 2 1T 4] 293 0.3% 1.23[0.43, 3.51]

Zhang 2017 I 120 1 120 0.0% 0.33 [0.01,8.10] * %3

Subtotal (95% CI) 29795 29712  63.4% 0.94 [0.86, 1.03]

Total events 3502 2628 RR 0 98 (0 93 to 1 03) IZ 12%
Heterogeneity: Tau®= 0.01; Chi®*= 31.55, df= 23 (P = 011}, F= 27% ° ° ° V4 )
Test for overall effect Z=1.28 (F = 0.20) e e
Total (95% CI) 46479 46174 100.0% 0.98 [0.93, 1.03] L 8189 deaths’ >92000 pa rtlc'pa nts
Total events 4048 4141

Heterogeneity: Tau®= 0.00; Chi®= 43.01, df= 38 (P = 0.27); F=12% 501 052 DIS é é 105

Test for overall effect 2= 0.87 (F = 0.39)
Testfor subgroup differences: Chif=1.36, df=1 (P = 0.24), F= 26.6%

Footnotes

(1) AlphaCmega - comparing EPA+DHA + ALA with no EPA+DHA + ALA

Favours higher Urﬁega 3 Favours lower omega 3

Risk of bias legend

(A) Random sequence generation (selection hias)

All studies combined




Effect of increased LC omega 3 on
all-cause mortality Figs 3.1~ 3.9

e 39 trials, >92,000 participants, 8189 events, 12 to 72
months (larger trials are longer)

* R
* R
* R

R 0.98 (95% C
R 1.01 (95% C

R 0.97 (95% C

0.93 to 1.03),
0.94 to 1.08),
0.93 to 1.01),

212%
20% in low RoB trials
2 12% fixed effects

* Funnel plot: if add back missing trials RR would rise
* Subgrouping: no important effects (duration 2 to <4 yr)
* Meta-regression: not run

e GRADE: LCn3 intake makes little or no difference to
all-cause mortality (high quality/ certainty evidence)




Effect of increased LC ome
CVD mortal

ity

ga 3 on

Fig 4.3

Higher omega 3 Lower omega 3 Risk Ratio Risk Ratio Risk of Bias
Study or Subgroup Events Total FBEvents Total Weight M-H, Random, 95% CI M-H, Random, 95% CI ABCDETFOGHI
4.3.1 Low risk of hias
Alphaomeda - EPA+DHA 0 2404 82 2437 B3% 0.99[0.73, 1.34] — EEEEa@
AREDSZ 2014 14 2147 13 056 1.3% 1.03[0.49, 2.19] L L1 1 1 1]
Derosa 2016 2 138 3 143 0.2% 0.9 [0.12, 407 + r @2 ®®® 7
FOSTAR 2016 0 10 1 101 0% 0.33[0.01,8.09 4 o 1 1 1 B
OMEGA - Senges 2008 57 1919 51 1885  4.8% 1.29 [0.80, 1.85] —_ LT 1 11 T
ORIGIN 2012 574 G281 581 6255 19.3% 0.9% [0.85, 1.10] —— aEEaEeE
SCIMO - von Schacky 1999 ] 112 1 111 0.1% 0.33[0.01,8.02] + - @@2®® 7 7
S0FA 2006 6 273 13 773 08% 0.46[0.18,1.20] 4 L L1 11 1 B
SUFOL.OM2 Galan 2010 73 1263 28 1248 2.3% 0.82[0.47,1.41] L L1 1T 1 11 1]
Subtotal (95% CI) 14628 14505  34.2% 0.99 [0.90, 1.09] <
Total events TEE Tr3
Heterogeneity: Tau*=0.00; Chi*=6.11,df =8 (P=0.E63), F=0%
Test for averall effect Z=0.25 (P =0.81)
4.3.2 Moderatehigh risk of bias
Erox 2001 ] a0 1 40 0.1% 017 [0.01, 4.05] + a1 T ' T B3 T T
CART- Burr 19809 54 1015 121 1018 7.7% 0.70[0.53, 0.91] —_— 089800 @
DART2- Burr 2003 180 16571 120 1643 10.4% 1.27 [1.03,1.67] —_— 77908270 @
DO T - Einwik 2010 7 2832 11 81 0.8% 0.63[0.25, 1.61] + @200 00@
Doi 2014 1 118 5 118 0.2% 0.20[0.02,1.69] 4 @70 9208 @
FaaT - Leaf 2005 g 200 g 202 04% 1.01 [0.41, 2.48] e 200008
GISEl-HF 2008 712 2404 7ES 32481 201% 0.92 [0.85, 1.02] —= L 1 B4 1 B4 Bl ]
GISSI-P 1989 201 5665 248 G658 14.6% 0.84 [0.72, 0.07] —— L 1T 1 1 1 B B
HARP- Sacks 1995 ] 41 i 39 0% 0,32 [0.01,7.57] 4 r @2 72000008
kumar 2013 1 20 i 39 0% 1.00[0.06, 15.43] + r 820005 20
Mutristroke 2009 n ag 14 34 0.1% 0.10([0.01,1.79) * 77782901 @7 &
CFAMI - Milsen 2004 g 150 g 160  0.8% 1.00[0.39, 2.59] el 1 1 BAEd B
Raitt 2005 2 100 5 100 0.3% 0.40 [0.08, 2.01] * &r000008@
Risk & Prevention 2013 142 F230 137 G266 9.1% 1.04 [0.83,1.31] — L1 B 1 1 Eaid
Shinta 201 4 1 13 0 17 01% 3.00[0.13, B7.51] + + 790000000
SHOT - Eritsland 1996 7 317 5 283 06% 1.29[0.42, 4.03] o Ed 1 1 B4 1 1
Subtotal (95% CI) 19363 19276 65.8% 0.92 [0.80, 1.05] P
Tatal events 1445 1560
Heterogeneity, Tau==0.02; Chi®= 24 46, df=15 (P = 0.06); F= 39% 2
Test for overall effect Z=1.23 (P = 0.22) RR 0.95 (0_87 tO 1.03)’ | 24%’
Total (95% CI) 33901 33781 100.0% 0.95 [0.87, 1.03] &
Total events 2211 2333 4544 deaths, >67000 people
Heterogeneity, Tau®=0.01; Chi*= 31.76, df= 24 {P=0.13); F= 24% D=5 Di? 115 é

Test for overall effect Z=1.26 (F=0.21)
Test for subgroup differences: Chi*=0.73,df=1 (P=0.39), F=0%

Risk of bias legend

(A) Random sequence generation (selection bias)
(B) Allocation concealment (selection hias)

Favours higher omega 3 Favours lower omega 3

All studies combined




Effect of increased LC omega 3

on CVD mortality  rgai-ss

e 25 trials, >67000 participants, 4544 CV deaths over 12
months+

. R
* R
* R

R 0.95 (95% C
R 0.99 (95% C

R 0.94 (95% C

0.87 to 1.03),
0.90 to 1.09),
0.89 to 1.00),

2 24%
20% in low RoB trials
2 24% fixed effects

* Funnel plot: if add back missing trials RR closer to 1.0

* Subgrouping: no important effects (supplements, medium-
long duration, lowest dose group)

* Meta-regression: no LCn3 dose or duration effect

* GRADE: LCn3 intake probably makes little or no
difference to CVD deaths (moderate quality/ certainty
evidence)




Effect of increased LC omega 3

Higher omega 3

on CVD events

Lower omega 3

Risk Ratio

Risk Ratio

Fig 4.10

Risk of Bias

Low risk of bias

Moderate to
high risk of bias

RR 0.99 (0.94 to 1.04), 12 37%,

Study or Subgroup Events Total Ewvents Total Weight M-H, Random, 95% CI M-H. Random, 95% CI ABCDETFGHI
4.9.1 Low risk of hias

AlphaOmega - EPA+DHA (13 336 2404 335 2433 BT% 1.02[0.88,1.17] -+

AREDSZ 2014 183 2147 187 2056 4.6% 0.94 [0.77,1.14] T

Derasa 2016 2 128 3 130 0.1% 0.65 [0.12, 3.98]

EFCCH 2014 8 1958 4] 196 0.2% 1.61 [0.54, 4.83]

FORYYARD 2013 4 289 4 297 0.1 % 1.03 [0.26, 4.07]

FOSTAR 2016 18 101 16 101 0.7% 1.13[0.61, 2.08] —

MAPT 2017 182 820 164 g3z 4.9% 1.19[0.99,1.43] ™

OMEGA - Senges 2009 182 1752 149 1701 4.2% 1.19[0.97, 1.46] T

ORIGIM 2012 2055 6281 2087 255 121% 0.958[0.93,1.03] -

Proudman 2015 1 ar u] 53 0.0% 1.84 [0.08, 44.38] 4 +
Puri 20058 1 E0 o B1 0.0% 3.05[0.13, 73.40] *
SCIMO - von Schacky 19959 17 112 26 111 0.8% 0.65[0.37,1.13] .

SOFA 2006 (2 G5 273 G2 273 2.3% 1.05[0.77,1.42] I —

SLLFOL.OM2 Galan 2010 a0z 1253 290 1248 B.7% 1.04 [0.90,1.20] T

Subtotal (95% CI) 15902 15747 43.5% 1.00 [0.96, 1.05] L

Total events 3367 3328

Heterogeneity: Tau®= 0.00; Chif= 1146, df= 13 (P = 0.67); F= 0%

Testfor overall effect: Z=0.17 (P = 0.87)

4.9.2 Moderatehigh risk of hias

AFFORD 2013 z0 163 11 163 0.5% 1.94 [0.96, 3.91] b

Baldassarre 2006 1 32 u] 32 0.0% 3.00[0.13, 71.000 s
Brox 2001 u] 20 1 40 0.0% 017 [0.01, 405] +

DART- Eurr 1933 467 1015 487 1018 9.5% 0.96 [0.88, 1.05] -

DARTZ- Burr 2003 206 1871 14858 1843 4.5% 1.31 [1.07,1.59] —

DO T - Einvik 2010 3z 282 36 281 1.2% 0.89 [0.57,1.38] T

Doi 2014 11 119 24 1149 0.6% 0.46 [0.24, 0.89]

EFE-A 2014 5 168 5} Th 0.2% 0.37[0.12,1.18]

EFIC-1 2008 1 188 u] 186 0.0% 2.97[012,72.40] +
FAAT - Leaf 20045 a1 200 29 202 1.3% 0.20[0.52,1.23] _

GISSI-HF 2008 1635 3494 1687 3481 12.2% 0.97 [0.92,1.01] -

GISSI-P 1999 547 566G G008 2658 8.4% 0.90 [0.81,1.00] =

HARP- Sacks 1995 7 41 7 24 0.3% 0.95 [0.37, 2.46]

JELIS 2007 (3) 262 93326 324 9314 58% 0.81 [0.69, 0.95] _

Kumar 2013 {43 1 39 1 34 0.0% 1.00[0.06, 1543 4 +
Modari 2011 HF 10 E7 268 E& 0.6% 0.38 [0.20,0.72]

Mutristroke 2008 (5) i 38 4 34 0.0% 010[0.01,1.78] 4

OFAMI - Nilsen 2001 42 150 36 150 1.6% 1.7 [0.80,1.71] e

Raitt 2005 {6} 2 100 4] 100 0.1% 0.40([0.08 2.01] +

Risk & Prevention 2013 620 6239 630 E266 8.7% 0.99[0.89, 1.10] -T

Sandhu 2016 2 107 1 106 0.0% 1.98[0.18, 21.52] s
Shinto 2014 {7 1 13 u] 12 0.0% 3.00[013, 67.591] s
SHOT - Eritsland 1996 18 T 12 293 0.5% 1.16[0.55, 2.43] ]

THIS DIET 2008 14 31 10 a0 0.5% 1.37 [0.67, 2.80] —

Subtotal (95% CI) 29456 29273 56.5% 0.95 [0.87, 1.03] ‘

Total events 3832 4110

Heterogeneity: Tau®= 0.01; Chif= 44 28, df= 23 (P = 0.005); F= 458%

Test for overall effect Z2=1.21{(FP=022)

Total (95% CI) 45358 45020 100.0% 0.99 [0.94, 1.04] 4

Total events

7299

7438

Heterogeneity: Tau®= 0.00; Chif= 58.47, df= 37 (P=0.01); F= 37%
Tes=t for overall effect 7= 0.54 (F = 0.59)
Test for subgroup differences: Chi*=1.26, df=1 (P =0.24), 7= 26.3%

Footnotes

(1) AlphaOmega - comparing EPA+DHA + ALA with no EPA+DHA + ALA

(2) Cardiac adverse event

14737 events*, >90000 people

02 05

2

Favours highernhmga?. Favours lower DmsegaS AII Studies Combined

w EABTTS

efer ta.people experiencing 21 CVD events

(B) Allocation concealment (selection hias)




Effect of increased LC omega 3 on
CVD events Figs 4.8 — 4.13

38 trials, >90,000 participants, 14737 people
experiencing CV events over 12 months+

RR 0.99 (95% CI 0.94 to 1.04), 12 37%

RR 1.00 (95% CI 0.96 to 1.05), I 0% in low RoB trials
RR 0.98 (95% Cl 0.95 to 1.00), 12 37% fixed effects
~unnel plot: if add back missing trials RR rises

Subgrouping: no important effects
Meta-regression: no LCn3 dose or duration effects

GRADE: LCn3 intake makes little or no difference to
risk of CVD events (high quality/ certainty evidence)




Effect of increased LC omega 3
on CHD mortality

Fig 4.17

Higher omega 3 Lower omega 3 Risk Ratio Risk Ratio Risk of Bias
Study or Subgroup BEvents Total FEvents Total Weight M-H, Random, 95% CI M-H, Random, 95% CI ABCDEFGHI
4.7.1 Low risk of bias
AlphaOmega - EPA+DHA 67 2404 71 2433 108% 0.95 [0.65, 1.37] — FEEEE@®EEE
AREDSZ 2014 (13 3 2147 086 0.3% B.70 [0.35, 129.70] o 1 1 1 1 1 1 BN
Derosa 2016 (2) 0 128 1 130 0.2% 0.34 [0.01,8.23] 4 L 1 1 1 1 B8 A
OMEGA - Senges 2009 (3 67 1919 51 1885  09.9% 1.29[0.90, 1.85] —— SBEESEESEe®
SCIMO - von Schacky 1999 (43 0 112 1 111 0.2% 0.33[0.01,9.02] * 1 1 1 Bl 1 I ]
SOFA 2006 (%) & 273 13 7T 2.4% 0.46 [0.18, 1.20] L 1 1 1 1 1 1 B ]
SUFOLOMS Galan 2010 (5 1 1253 2 1248 0.4% 0.50 [0.05, 5.49] * EEEEEEEEE
Subtotal (95% CI) 8236 8136  24.3% 1.00 [0.72, 1.37] -
Total events 144 138
Heterogeneity: Tau®= 0.03: Chif= 7.20, df= 6 (F = 0.20); = 18%
Testfor averall effect Z= 0.03 (P = 0.98
4.7.2 Moderatehigh risk of bias
Brox 2001 (7} 0 B0 1 a0 0.7% 017 [0.01, 4.05] * 29000989
DART- Burr 1988 78 1015 118 1018 12.6% 0.67 [0.51, 0.89] — @088 0 ®
DARTZ- Burr 2003 (8 180 1571 138 1543  14.9% 1.27 [1.03,1.57] —-— e 1T BN BN
Do 1T - Eirwik 2010 (9) 0 282 2 781 0.3% 0.20 [0.01, 4.13] + | Ea-d I B4 I I ]
Dai 2014 ¢103 ] 119 2 118 0.3% 0.20[0.01,4.12] * @70 90® &
FAAT - Leaf 2005 (113 g 200 g 02 27% 1.01 [0.41, 2.49] 297200909
GISSI-HF 2008 (123 20 3404 25 3481 53% 0.80 [0.44, 1.43] S I BN 1 B8 BN
GISSI-P 1999 214 SEEE 265 GEEE  16.2% 0.81 [0.68, 0.95] a08® @@
HARP- Sacks 1995 0 41 1 38 0.2% 0.32 [0.01, 7.57] 4 7700090809
JELIS 2007 78 9326 31 9318 BE% 0.93 [0.58, 1.55] —_— L 11 1 1 Bal B
OF &M - Milsen 2001 (13) g 150 8 150 2.4% 1.00[0.39, 2.59] . 1 1 Bl B
Raitt 2005 2 100 5 100 0.9% 0.40[0.08, 2.01] * @7 799098®
Risk & Prevention 2013 gz G234 76 G2E6  11.4% 1.08[0.79,1.48] — L1 B 1 1 Bai-d
SHOT - Eritsland 1996 {1 4) 7 37 4 793 1.6% 1.62 [0.48, 5.47] @009 989
Subtotal (95% CI) 28600 28519  75.7% 0.91 [0.75, 1.10]
Tatal events 520 Ga4
Heterogeneity: Tau®= 0.04; Chi®= 22.90, df= 13 (P = 0.04); = 43%
Testfor overall effect. Z=1.00 (P =0.32) RR 0.93 (0.79 to 1.09)’ IZ 35%
Total (95% CI) 36836 36655 100.0% 0.93 [0.79, 1.09] <
Totay (95% ¢ - s 1596 deaths, >73000 people
Heterogeneity: Tau®= 0.03: Chi®= 30,06, df= 20 (P = 0.06Y; F= 35% I ot 1 0

Test for overall effect Z=0.91 (P =0.36)
Testfor subgroup differences: Chi*=0.24, df =1 P =062), F=0%

Footnotes
(1) Fatal MI
(2) Fatal MI
31 Cardige death

Favours higher omega 3 Favours lower omega 3

Risk of bias legend

(A) Random sequence generation (selection hias)
(B) Allocation concealment (selection bias)

(W Blindinn of padicinants and per

onnel (neformmance bhigast




Higher omega3 Lower omega 3 Risk Ratio Risk Ratio
Study or Subgroup Events Total BEvents Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
12.13.2 LCn3 =250 my/d
Subtotal (95% CI) 0 1] Not estimable
Total events i i
Heterogeneity: Mot applicable
Testfor averall effect: Mat applicakle
12.13.3LCn3 =250 =400 mg'd
DART- Burr 1983 78 1014 116 1018 12.6% 067 [0.51, 0.849] e
DARTZ- Burr 2003 {1) 180 1571 138 1543 14.9% 1.27 [1.03,1.57] —
Subtotal (95% CI) 2586 2561 27.6% 0.93 [0.50, 1.74] ——oni
Total events 288 285
Heterogeneity: Tau®=0.1%; Chi®=13.01, df=1 (F=0.0003); F=532%
Test for averall effect 7=0.22 (P = 0.82)
12.13.4 LCn3 =400 <2400 mg/d
AlphaOmega - EPA+DHA 67 2404 71 2433 108% 0.96 [0.69, 1.33] T
AREDSZ2 2014 (2) 3 2147 i 2056 0.3% B.70[0.35, 129.70] +
Derosa 2016 (3) i 128 1 130 0.2% 034 001,823 *
DO T - Einwik 2010 {4) i 282 2 281 0.3% 0200001, 413
Dai 2014 (5) i 1149 2 119 0.3% 0200001, 412
GISSI-HF 2008 (6) 20 34494 5 3481 58.3% 0.801[0.44, 1.43] I R
GISSI-P 19849 14 5666 265 5668 16.2% 0.81 [0.68, 0.96] —
JELIS 2007 29 4326 | 9319 BE% 0.93 [0.56, 1.55] I
OMEGA - Senges 2009 (7) 67 1919 a1 1885 9.9% 1.29 [0.90,1.849] T
Raitt 2004 2 100 ] 100 0.9% 0.40[0.08,2.01] *
Risk & Prevention 2013 g2 6239 TE G266 11.4% 1.08 [0.79,1.48] -
SCIMO - von Schacky 1393 (3) a 112 1 111 0.2% 033001, 802 *
SHOT - Eritsland 1936 (9) 7 Kiln 4 283 1.8% 1.621[0.48 5.47]
SOFA 2006 (10) 3] 273 13 273 24% 0.46[0.18,1.20]
SUFOLOMS Galan 2010 (11) 1 1253 2 1248 0.4% 0.60[0.08 5.49]) *
Subtotal (95% CI) 33779 33663 66.9% 0.92 [0.80, 1.07] g
Total events 498 5489
Heterogeneity: Tau®= 0.01; Chi*= 14537, df=14 (P = 0.35); F= 9%
Testfor averall effect Z=1.10 {F = 0.27)
12.13.5LCn3 >2.4 =4.4 g/d
Brox 2001 {12) i a0 1 40 0.2% 017 [0.01,4.048 *
FAAT - Leaf 2005 {13) q 200 q 02 27% 1.01 [0.41, 2.449]
QOFAMI - MNilsen 2001 (14) g 140 g 180 2.4% 1.00[0.39, 2.59]
Subtotal (95% CI) 430 392 5.3% 0.93 [0.49, 1.78] ——an i ——
Total events 17 18
Heterogeneity, Tau®=0.00; Chi*=1.17, df= 2 (P =0.96), F=0%
Test for averall effect: Z=0.21 (P = 0.84)
12.13.6 LCn3 >4.4g/d
HARP- Sacks 1995 i 41 1 38 02% 032001, 7.87]) *
Subtotal (95% CI) 41 39 0.2% 0.32[0.01,7.57] S ——
Total events i 1
Heterogeneity: Mot applicable
Testfor overall effect Z=0.71 {F = 0.48)
Total (95% CI) 36836 36655 100.0% 0.93 [0.79, 1.09] g
Total events 773 823

Heterogeneity; Tau®=0.03; Chi*= 30,96, df= 20 (P = 0.06); P= 35%

Test for overall effect Z=0.91 (P = 0.36)

Testfor subgroup diferences: Chi*=044, df= 3 (P =

Footnotes
(1) Cardiac deaths

0.93), F=0%

0.

02 05

Favours higher omega 3 Favours lower omeg

: 5
a3
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Effect of

increased
LCn3 on

CHD
mortality

Fig not shown

No suggestion of
a LCn3 dose
response
relationship in
subgrouping
(shown) or
meta-regression




Effect of increased LC omega 3 on
CHD mortality s

CHD - atherosclerosis in the coronary arteries, leading
to myocardial infarction or angina (ischaemia)

To make best use of our data we pre-specified what
outcomes we counted and which order: coronary
death, IHD death, fatal MI, cardiac death

SCD is arrhythmic not ischaemic (included in CVD
deaths, not CHD deaths) so not included

You can’t sum coronary death, IHD death & fatal Ml
etc within a single study as they overlap

Sensitivity analysis run omitting cardiac death as
potentially includes causes of death additional to CHD,
such as cardiomyopathies, congenital and valvular
heart diseases (numbers are likely to be small).




Effect of increased LC omega 3 on
CHD mor"l‘ali'l'y Figs 4.14 — 4.20

21 trials, >73,000 participants, 1596 CHD deaths

RR 0.93 (95% CI 0.79 to 1.09), 12 35%

RR 0.83 (95% Cl 0.74 to 0.94), 12 0%, omitting cardiac death
RR 1.00 (95% CI 0.72 to 1.37), 12 18% in low RoB trials

RR 0.95 (95% Cl 0.69 to 1.30), I2 0%, omitting cardiac death in
low RoB trials

RR 0.94 (95% Cl 0.85 to 1.03), I2 35% fixed effects
Funnel plot: if add back missing trials RR would rise
Subgrouping: no important effects (duration)

Meta-regression: no LCn3 dose (p=0.94) or duration (p=0.41)
effects

GRADE: LCn3 intake probably makes little or no difference to
CHD deaths (moderate quality/ certainty evidence)




Effect of increased LC omega 3 on

Higher omega 3

CHD events

Lower omega 3

Risk Ratio Risk Ratio

Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI A
4.5.1 Low risk of bias

Alphadmega - EPA+DHA 122 2404 132 2437 41% 0.94 [0.74,1.149] —r L ]

AREDSZ 2014 ¢1) 28 2147 a0 2056  0.9% 0.55 [0.54, 1.49] — E

Derosa 2016 0 128 4 130 0.0% 011 [0.01, 2.07] * L ]

EFOCH 2014 () 1 195 o 196  0.0% 2.02[0.12, 73.57] - @

FORWARD 2013 (3) 1 289 1 297 0.0% 1.03 [0.06, 16.35] L ]

FOSTAR 2016 (4) 10 101 10 101 0.3% 1.00[0.44, 2.30] — L ]

OMEGA - Senges 2008 547 19149 56T 1885 24.2% 0.95 [0.86, 1.04] L E

ORIGIN 2012 (5) 344 G281 316 6255 10.7% 1.08 [0.93, 1.26] - L ]

Froudman 2015 (6 1 a7 o 53 0.0% 1.84 [0.08, 44.39] - @

SCIMO - von Schacky 1939 (7) 1 1132 4 11 0.0% 0.25[0.03, 2.18] L ]

SOFA 200G (8) 1 273 3 273 0.0% 0.33[0.03, 3.18] L ]

SUFOLOMSE Galan 2010 &1 1253 53 1248 1.7% 0.9 [0.66, 1.40] — &

Subtotal (95% CI) 15189 15038  42.1% 0.97 [0.90, 1.05] [

Total events 1107 1121

Heterogeneity: Tau®= 0.00; Chi*= 7.69, df =11 (P =0.74); F= 0%

Test for overall effect Z= 0.67 (P = 0.51)

4,5.2 Moderatehigh risk of bias

Baldassarre 2008 () 1 az o 32 0.0% 2.00[0.13, 71.00] @7 72@ 70808
Brox 2001 {103 ] g0 1 40 0.0% 017 [0.01, 405 * T 1 T 1T B T 1
DART- Burr 1989 337 1015 366 1018 16.5% 0.92 [0.82, 1.04] - @ 0880 ®
DO T - Einwik 2010 {113 11 282 ] 281 0.2% 1.22 [0.51, 2.89] — @zr@@ 908
Digi 2014 123 1 114 0 119 0.0% 2.001[012, 72.91] +r 0980 L ]
EPE-A 2014 (13) 2 168 1 75 0.0% 0.59 [0.08, 9.70] @9 00088
GISSI-HF 2008 (14) 107 3494 124 3481 3T% 0.83 [0.64, 1.06] — [T B 1 B T ]
BISEI-P 1999 424 5666 485 5658 15.1% 0.57 [0.77, 0.94] - L 11 1 1 B8 BA
HARP- Sacks 1095 T 41 7 30 0.2% 0.95 [0.37, 2.46] S E— @7 780800088
JELIS 2007 267 9326 374 9319 9.2% 0.81 [0.69, 0.95] - L1 11 B B
Mye 1990 (15) 5 36 11 a7 0.3% 0.47[0.18,1.21] — T ?2@T @@
OFAMI - Milsen 2001 (16 42 150 36 150 1.6% 117 [0.80,1.71] —_ e+ 1 I B-a-A BN
Raitt 2005 (17} 1 100 3 100 0.0% 0.33 [0.04, 3.15] @zr000008
Risk & Prevention 20132 310 6239 324 6266 10.2% 0.96 [0.83, 1.12] - @900 *®
SHOT - Eritsland 1996 {18} 7 T 12 293 0.3% 0.54 [0.232, 1.35] — CEd T'1I B 1T 1 ]
THIS DIET 2008 10 51 B 50 0.3% 1.63 [0.64, 4.16] — @ 080208 ®
Subtotal (95% CI) 27116 26958 57.9% 0.89 [0.84, 0.95] +

Total events 1527 1714

Heterogeneity: Tau®= 0.00; Chi*= 13.04, df= 15 (F = 0.60); F= 0%

Test for overall effect Z=3.41 (P = 0.0007) RR 0.93 (0.88 to 0,97)’ IZ 0%’
Total (95% CI) 42305 41996 100.0% 0.93 [0.88, 0.97] | *

Total events 2634 2834 5469 events >84000 people
Heterogeneity: Tau®= 0.00; Chi*= 23.63, df= 27 (F = 0.65); F= 0% o us D 2

Test for overall effect Z=3.02 (P =0.002)

Testfor subgroup differences: Chi®= 2.91, df=1 (P =0.09), F=65.6%

Footnotes
1) Total MI
{2) Total MI
31 Total ll

:
Favours higher omega 3 Favours mwerumegaa A” Stud|es Comb|ned

Risk of bias legend
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Effect of increased LC omega 3 on
CHD events

__SE(log[RRD

05T

1.9

2

Fig 4.22

0.1 0.2 0.5

Subgroups
’E CHD events- LCn3 {) CHD event- ALA

*events refer to people experiencing 21 CHD event




Effect of increased LC omega 3 on
CHD events Figs 4.21 - 4.27

28 trials, >84,000 participants, 5469 people

experiencing CHD events over 12 months+

RR 0.93 (95% Cl 0.88 to 0.97), 1> 0%

RR 0.97 (95% Cl 0.90 to 1.05), 12 0% in low RoB trials

RR 0.92 (95% Cl 0.88 to 0.97), 12 0% fixed effects

~unnel plot: if add back missing trials RR rises

Subgrouping: no important effects (1 signif subgroup each)

Meta-regression: no LCn3 dose or duration effects

GRADE: LCn3 intake probably makes little or no
difference to CHD events (moderate quality/ certainty
evidence).




Why is risk of bias (RoB) important?

s Consistently see that studies at lower risk of bias
show outcomes closer to null (RR 1.0)

s*For example, for CHD events

s*Overall effect RR 0.93 (95% CI| 0.88 to 0.97, 12 0%)

“*Low RoB RR 0.97 (95% CI 0.90 to 1.05, I 0%)

**Moderate to high RoB RR 0.89 (0.84 to 0.95, |1 0%)

s*Suggested difference between subgroups (p=0.09)

**Studies in moderate to high RoB group include
GISSI-P and JELIS, which carry 24% of the weight of
the whole meta-analysis but were not placebo
controlled, could not be masked (blinded) so open to
clear bias

Fig 4.23




Effect of increased LC omega 3 on
stro ke Fig 4.30

Higher omega 3 Lower omega 3 Risk Ratio Risk Ratio Risk of Bias
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI ABCDEFGHII
4.11.1 Low risk of bias
Alphatmega - EPA+DHA 11 2404 10 2433 1.1% 111047, 2.62]
AREDSZ 2014 48 2147 41 2046 4.9% 1.12[0.74,1.69] e E—
Derasa 2016 1] 128 1 130 0.1% 034001, 823 4 +
EFOCH 2014 2 184 a 196 0.1% A.03[0.24 104.01] +
FORWARD 2013 3 2849 3 287 0.3% 1.03[0.21, 5.04] + 1 1
MAPT 2017 1 a20 4 a3z 0.2% 0250003, 2.26) 4 LOW rISk Of blas
MAT2 2013 1] 150 1 150 0.1% 0.33[0.01,812] + +
CMEGA - Senges 2008 27 1818 13 1885 1.9% 2.04 [1.06, 3.94]
CPAL - Dangour 2010 T arg a Erp 0.8% 0.87[0.32, 2.36]
CRIGIM 2012 14 A28 336 G255 36.8% 0.93[0.80, 1.08] —-
SCIMC - wan Schacky 1993 1 112 a 111 0.1% 297 [012,72.21] 4 +
SLLFOL.OM3 Galan 2010 29 1243 8 1248 3% 1.03 062 1.7 I —
Subtotal (95% CI) 16074 15965 49.5% 0.98 [0.86, 1.12] <&
Total events 443 445

Heterogeneity: Tau®=0.00; Chi*=9.72, df=11 (P = 0.96), F= 0%
Test for averall effect Z=0.25 (P =0.81)

4.11.2 Moderate high risk of bias

AFFORD 2013 1 1453 i} 163 0.1% 319013, 7783 4 +

DART- Burr 1989 4 1015 9 1018 0.6% 45014, 1.44] +

DARTZ- Burr 2003 16 1571 14 1543 1.6% 1.12[0.55, 2.29]

DO IT - Einvik 2010 1] 282 2 281 0.1% 0.20[0001,413] 4

Cioi 2014 1] 114 4 1149 0.1% 01001, 2.04] 4

GISEI-HF 2008 122 3454 103 3481 12.4% 1.18[0.91,1.53] T

GI581-F 1994 92 665 77 5658 9.2% 1.19[0.88, 1.61] T

HARP- Sacks 1085 1 41 i 0 01% 286012, 6810 4 > MOderate to
JELIS 2007 166 9326 162 9319 18.0% 1.02[0.83,1.27] —_— H H H
Modari 2011 HF 1] 67 1 G 0.1% 0.331[0.01,7.92] + + h Igh rISk Of blas
CFAMI - Milsen 2001 4 140 a 150 01% 13.00[0.74, 22873 +

CRL 2013 2 171 a 165 0.1% 4 83 [0.23, 89.76] »

Risk & Pravention 2013 a0 239 B0 G266 7.0% 1.34 [0.96, 1.87] T

SHOT - Eritsland 1996 3 KAl 4 2493 0.4% DE3[016, 3.07] 4

THIS DIET 2008 3 a1 1 a0 0.2% 294 [0.32, 27.33] +

Czaydin 2011 1 23 a 24 0.1% 313013, 73.01] 4 +

Subtotal (95% CI) 28684 28635 50.5% 1.13 [1.00, 1.29] o . .

Total events sa7 537 studies combined

Heterogeneity, Taw®= 0.00; Chi= 14.66, df= 15 (P = 0.48); F= 0%

Test for overall effect Z=1.90 (P = 0.06) RR 1 06 (0 96 to 1 16) IZ 0%
L] L] [ ] ’ ’
Total (95% CI) 44758 44600 100.0% 1.06 [0.96, 1.16] »

Total events 940 882 1822 StrOkes*, >89000 people

Heterageneity: Tau®= 0.00; Chi®= 26.66, df = 27 (P=0.48), F=0% EIIS DIT 1I5 é
Testfor averall effect Z=117 (P =0.24) ' ) )

Testfor subgroup differences: Chi*= 228, df=1 (F=013), F=56.1% Favwgﬁ?ﬂeaf Iféclué wara’nﬁaéople expe rienCing 21 St rOke

Risk of bias legend




Effect of increased LC omega 3 on
S‘rr'Oke Figs 4.28 — 4.35

28 trials, >89,000 participants, 1822 people experiencing >1
stroke over 12 months+

RR 1.06 (95% Cl 0.96 to 1.16), 1> 0%

RR 0.99 (95% CI 0.86 to 1.12), 12 0% in low RoB trials

RR 1.06 (95% Cl 0.97 to 1.16), I> 0% fixed effects

Funnel plot: if add back missing trials RR closer to 1.0
Subgrouping: no important effects (low statin use, 2° prevention)

No statistically significant effects for haemorrhagic or
ischaemic stroke (separately)

Meta-regression: no LCn3 dose effect, shorter trials
increased stroke more (p=0.012), more strokes with LCn3 in
2° prevention

GRADE: LCn3 intake probably makes little or no difference
to risk of stroke (moderate quality/ certainty evidence)




Effect of increased LC omega 3 on

atrial fibrillation (or

ForV

Risk of Bias FigS 6-1 - 6-7

Higher omega 3 Lower omega 3 Risk Ratio Risk Ratio
Study or Subgroup Events Total Ewvents Total Weight M-H, Random, 95% CI M-H, Random, 95% CI ABCDEFGH.I
4.13.1 Low risk of bias Shown for new
AlphaOmenga - EPA+DHA BT 2404 T4 2433 3.8% 0.92 [0.66, 1.27] —
Derosa 2016 1 128 3 130 0.1% 0.34[0.04,3.21] 4 +
EFOCH 2014 2 1495 1 186 01% 201018, 21.99) + & recurrent
FORWARD 2013 ] 289 56 297 40% 1.25[0.91,1.71] I
FOSTAR 2018 4 1m 4 10 0.3% 1.00[0.26, 2.80] 4 +
OMEGA - Senges 2009 44 1819 84 1885 4.5% 1.16[0.87,1.54] ] . .
ORIGIN 2012 288 6281 250 A255  7.6% 1.1 [0.84, 1.30] — Low I"ISk Of bIaS
Proudman 2014 1 ar 0 53 01% 1.84[0.08, 44,35 * >
SOFA 2008 36 273 34 273 25% 1.06 [0.68, 1.64]
SUFOLOMSI Galan 2010 33 1253 32 1248 21% 1.03[0.64, 1.66]
Subtotal (95% Cl) 12930 12871 25.1% 1.10 [0.98, 1.23] -
Total events 599 a47
Heterogeneity: Tau®=0.00; Chi*=3.49 df=9 (P =084}, F=0%
Test for overall effect: Z=1.63 (P=010)
4.13.2 Moderatehigh risk of bias
AFFORD 2013 ag 153 103 163 T.8% 1.01 [0.86, 1.20] T @®
DISAF - Harrison 2003 154 2m 187 206 9.4% 1.01[0.80,1.13)] - .
EFIC-1 2008 1 188 0 186 01% 287012, 72.40) * + * @
Erdagan 2007 41 54 46 54 B9% 0.8a[0.74,1.07] — @
FAAT - Leaf 2005 G0 200 74 202 4.8% 0.77 [0.58,1.01] — @
GI55I-HF 2008 144 2521 408 2914 8.9% 1.09[0.96,1.23] T s .
GIS5I-HF 2008 TE 278 98 284 5.3% 0.79[0.62 1.02] . :
GISSI-P 15839 40 2836 46 2828 26% 087 [0.57,1.32] ?
Kurnar 2012 61 91 78 ar 7% 0.75[0.64, 0.88] —— @ MOderate tO
Modari 2011 AF ar 100 a6 e Lz] 1.1% NGG[0.48 089 +———— : . . f .
Modari 2011 HF 1 67 4 23] 0.1% 0.25[0.03,2.158 4 +
OFAMI - Milsen 2001 a 150 15 150  0.8% 043[0.23,1.22] 4 @ hlgh rISk O blas
ORL 2013 ] 171 1 168 01% 0.32[0.01,7.84] ¢ > @
Raitt 2005 (1) 65 100 59 100 6.0% 1.10[0.89, 1.37] B @
Rizk & Prevention 2013 113 6239 92 6266 4.8% 1.23[0.94 1.62] ] £ .
Sianni 2013 147 268 29 G0 4.5% 1.13[0.85,1.51] — 77
THIS DIET 2008 2 51 5 a0 0.2% 0.39[0.08,1.93] ¢ @
Grzaydin 2011 9 23 9 24 1.0% 1.04 [0.51, 2.16] » T @
Subtotal (95% CI) 14091 13904 74.9% 0.93 [0.84, 1.02] -~
Total events 1357 1285
Heterogeneity: Tau®= 0.02; Chi*=38.14, df= 17 (P = 0.002), F = 55% 2 o
Testfor overall effect Z=1.54 (P=0.12) RR 0.97 (0_90 to 1.05)’ | 43 A’
Total (95% CI) 27021 26775 100.0% 0.97 [0.90, 1.05] -
Total events 1958 1832 3788 AFS*, >53000 people
Heterogeneity: Tau®= 0.01; ChiF= 47.34, df = 27 (P = 0.009); F= 43% n p Di? 1=5 2 . .
Testfor overall effect Z= 0.83 (P = 0.41) Favours higheromega 3 Favours lower omega 3 AI | StU d IeS Com bl n ed

Test for subgroup differences: Chi®= 489, df=1 (P=0.03), F=80.0%

Footnotes
(13 1CD therapy for VTIVE

ityFEg-pefer t

(A) Random sequente generatio

n%egtg%gle experiencing 21 AF or VF or VT




Effect of increased LC omega 3 on new
or recurrent arrhythmia (AF, VF or VT)

e 28 trials, >53,000 participants, 3788 people
experiencing new or recurrent arrhythmia ~12 mo+

R
R
:{

R0.97 (95% C
R1.10 (95% C

R1.01 (95% C

0.90 to 1.05),
0.98 to 1.23),
0.96 to 1.07),

~unnel plot: not interpretable

2 43%
20% in low RoB trials
2 43% fixed effects

Subgrouping: no important effects (2.4- 4.4g/d)
Meta-regression: no LCn3 dose or duration effects

GRADE: LCn3 intake probably makes little or no
difference to risk of arrhythmia (moderate quality/
certainty evidence)




Summary of LCn3 evidence

**Searched hard to find data for all primary outcomes
from all possible trials

v’ Extensive search
v'Wrote to authors to request data on further outcomes

*»*Specific about how we have grouped outcomes

s*Consistently see that studies at lower risk of bias
show outcomes closer to null (RR 1.0)

*»*Consistently see publication bias - adding missing
data would move outcomes towards null (RR 1.0)

**Meta-regression and subgrouping do not show dose
or duration effects

s*Summary — no effect of LCn3 fats on key outcomes




Effect of increased LCn3 on

individual CVD events (2° outcomes)
* Total MI RR 0.95 (95% Cl 0.88 to 1.03), 12 0%
e Fatal MI RR 0.87 (95% Cl 0.67 to 1.13), 12 21%
* Non-fatal MI RR 0.97 (95% Cl 0.86 to 1.08), I 0%
* Sudden cardiac death RR 0.97 (0.80 to 1.18), 1 38%
* Angina RR 0.99 (95% CIl 0.91 to 1.06), I> 0%
* Heart failure RR 0.93 (95% CI 0.85 to 1.03), 12 31%
* Revascularisation RR 0.98 (0.94 to 1.03), 12 0%
* PV events RR 0.93 (95% Cl 0.74 to 1.18), I 0%
* Acute coronary synd. RR 1.19 (0.71 to 2.00), I? 0%




Effect of increased LCn3 on risk
factors (2°outcomes)

Weight, kg MD -0.01 (95% CI -0.84 to 0.82), |2 49%
BMI, kg/m2 MD 0.04 (95% Cl -0.16 to 0.24), 12 40%
Waist circumf, cm MD 0.66 (-0.09 to 1.42), I 0%
Total chol, mmol/L MD -0.01 (-0.05 to 0.04), I 19%
Serum TG, mmol/L MD -0.24 (-0.32 to -0.17), |*> 49%
HDL, mmol/L MD 0.02 (95% Cl 0.00 to 0.04), 12 48%
LDL, mmol/L MD 0.01 (95% CI -0.01 to 0.03), I2 0%
sBP, mmHg MD 0.02 (95% CI -0.32 to 0.35), I 0%
dBP, mmHg MD -0.02 (95% CI -0.22 to 0.17), 12 0%




Effect of increased L
lycerides, mmol/L

tri

Cn3 on serum

(2° outcomes)

Higher omega 3 Lower omega 3 Mean Difference Mean Difference
Study or Subgroup Mean SD  Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI
4.19.1 Low risk of bias
AlphaOmega - EPA+DHA -008 12 BOS -005 098 BOS  88%  -0.0%(0.15 0.09] —
Berson 2004 106 072 105 138 122 103 45% -033[0E0,-0.05 ¢
Derosa 2016 (1) 14 34 128 18 45 130 05%  -0.50[1.49,049] ¢
Larenz-Mever 1998 042 065 12 .01 045 12 23% -032[0.76, 012 * . .
MARIMA - Sanders 2011 096 04044 B0 149 0507 71 8.0% -0.23[0.38,-0.08] _— Low risk of bias
DRIGIN 2012 03265 269 6281 -04101 269 6355 O8% 016 [0.26,-0.07] —_—
SCIMO-von Schacky 1999 -016 098 87 009 119 84  16%  -0.25[0.58 008 *
WELCOME 2015 165 12 47 18 06 48 20% -0.30[0.68 008 *
Subtotal (95% CI) 7346 7308  40.5% -0.17 [-0.25, -0.09] -~
Heterageneity, Tau®= 0.00; ChF= .40, df= 7 (P = 0.20); F= 17%
Test for overall effect; 2= 4,35 (F = 0.0001)
4.19.2 Moderate/ high risk of bias
Deslypere 1092 075 035 14 118 073 14 27% -043[0.88 002 *
DIPP-Tokudome2015 145 108 80 144 081 71 43%  0.01 [0.28, 0.30]
DO T - Einvik 2010 144 0B 124 16 08 117 50%  -016[0.28, 0.08]
EPE-A2014 (2) -0.07 o B4 014 0 55 Mot estimable
HARP- Sacks 1995 114 056 31 181 076 28 33% -D47[081,-013 4
JELIS 2007 () 1 81 0 2303 173 0 2262 Mot estimable
JELIS 2007 (4 143 0 7022 154 0 7057 Mot estimable
Mita 2007 177 107 30 151 0.0 30 1.9%  0.26[0.24, 0.76] >
Madari 2011 HF 181 051 B7 175 078 B8 57%  -0.14[0.26, 0.08]
hye 1990 14 058 12 18 055 12 22%  -0.40[0.85 005 *
DFAM - Milsen 2001 131 06 120 182 105 121 50% -D51[073,-039 +———— MOderate to
ORL 2013 .078 08 170 -04 087 185 GE% -0.38[0.57,-049 ——————— . . .
Sandhu 2016 108 058 49 174 05 47 BO0%  -016[0.37, 0.05] hlgh FISk Of blaS
SHOT - Eritsland 1996 18 1 288 205 124 387  GT% -0D45[064,-0325 ———
Sofi 2010 036 078 § 0323 0.2497 5 12% -0.50[1.23, 005 *
Tande 2016 .004 07 50 047 0BS5S 50 47%  -0.21 [0.47, 0.05]
THIS DIET 2008 145 D076 37 143 0BS 34 20% 002 [0.26, 0.40]
Subtotal (95% CI) 10470 10401 59.5%  -0.26 [-0.37,-0.15] et
Heterogeneity Tau®= 0.02: Chi*= 26.35, df= 13 (P = D.02): F= 51% MD -0_24 (-0_31 to -0_ 16) |z 48%
Testfar overall effect Z= 4.78 (P = 0.00001) ’ ’
Total (95% CI) 17825 17709 100.0%  -0.24 [-0.31,-0.16] il >35000 Pa rthlpa nts
Heterogeneity, Tau®= 0.01; Chi*= 40052, df= 21 (P = 0.008); = 48% e T T e oz

Test for overall effect: Z=6.24 (P = 0.00001)

Testfor subgroup differences; Chir=1.85,df =1 (F=0.17), F= 45.9%
Footnotes

(1) SDs unlikely, converted assuming SEs

(2) median change from baseling, highest EPA vs placebo

(3) Medians, in participants with impaired glucose metabolism

(4) medians in normoglycaemic participants

Favours higher omega 3 Favours lower omega 3

All studies combined




Effect of increased ALA on CVD
(1° outcomes)

All-cause death RR 1.00 (95% Cl 0.84 to 1.20), I 0%
CVD deaths RR 0.96 (95% Cl 0.74 to 1.25), 12 0%
CVD events RR 0.97 (95% Cl 0.80 to 1.17), I? 21%
CHD deaths RR 0.95 (95% CI 0.72 to 1.26), I2 0%
CHD events RR 1.00 (0.78 to 1.29), 12 24%

Stroke RR 1.16 (95% Cl 0.65 to 2.05), 12 0%
Arrhythmia RR 0.79 (95% Cl 0.57 to 1.10), I -




Other SRs - comments by
Global Organization for EPA &
DHA (GOED)

Discuss

e our results — omitted SCD from CHD death

* two SRs commissioned by GOED
(Alexander 2017, Maki 2017), then

* A set of other systematic reviews that
they suggest provide evidence of effects
of LCn3 fats on coronary death

 Comparison with WHO Na & K guidance




GOED - Alexander 2017

seforest plot for CHD death not shown, reported in
tables

s*Coronary death (all RCTs), excludes SCD:
5 trials, SRRE 0.81 (95% CI 0.65 to 1.00)

**Only include data from GISSI-P, DART, CART, JELIS
& Risk & Prevention (most data probably from
GISSI-P & JELIS which were not placebo
controlled)




GOED - Maki 2017

Expression of concern

Randomised controlled trial of cardiofrotective diet m
of ome year follonw up

In the BMJ of 18 April 1992, we published a paper
by Ram B Singh, Shanti 5 Rastogi, Rakesh Verma,
B Laxmi, Reema Singh, 5 Ghosh, and Mohammad
A Niaz (1992;504:1015-9). We now wish to express
concern about the validity of this paper. This
expression of concern is based on investigations
the BM[ has carried out into the work of the
paper’s lead author and what has emerged about it
and its reliability in the course of these
investigations. An account of these investigations is
published on page 281.' As a result of these
investigations, we have reasonable grounds to

doubt the 'ln-’EIlid.iII}-' of the 1992 paper.

I White C. Suspected research frawd: difficulties of geiting at
the oruth. BMJ 2005,331:281-8.

BM] VOLUME 331 20 JULY 2005  bmj.com

Included trials of 26 months of
supplements only (no foods)
without ICDs

Could not obtain cardiac death data
for GISSI or Leng so used CVD deaths

Included SCD in their CHD death data

Relies heavily for statistical
significance on JELIS and GISSI
which were NOT placebo controlled

Includes the Singh study — caution
(BMJ & Lancet expressed concern)

RR 0.92 (95% Cl 0.86 to 0.98)

10

vi3




GOED - Alexander & Maki

Systematic reviews commissioned by GOED

* One included only 5 trials, the other 14 trials

» Both had methodological problems, relying
heavily for significance on JELIS & GISSI-P

» One found marginal statistical significance, the
other suggests statistical significance, but
Included a Singh study, included SCD in their
CHD data, and added in CVD deaths

4

®

¢ o

®

L)

0

4

®

s Difficult to be authoritative when they make
such very different (and worrying) decisions




GOED

Cardiac death

Source

other SRs - Casula 2013

1 AP WP as = = LE =] TR N

i Risk Ratio
Weight IV, Fixed, 95% CI

Sacks, 1935 [39)]
Singh, 1997 [40]
Marchioli, 1999 [32]

N
0.4% 0.30[0.01, 7.11]
56% 052[0.22,1.21]
7 Il F5 51 [ e

WVon Schascky, 1999 [41
Milsen, 2001 [42]

Leaf 2005 [43]
Raitt, 2005 [44]
Yokoyama, 2007 [33]

Total [95% CI)
Chif=13.35,df=T (F= 0.85),|

11.7.2 Secondary preventj
Alphadmena - ERPA+D
CART- Burr 1989
DCARTZ- Burr 200
Cioi 2014 (B)
FAAT - Leaf 2005 (1)
GISSI-HF 2008 (3
GIS55]-P 194949
HARP- Sacks 18495
CFAMI - Milsen 2001 (9)
COMEGA - Senges 2009 (10)
Raitt 2004

Risk & Prevention 2013

SCIMO -von Schacky 1999 (113
SHOT - Eritsland 19596 (1)
SOFA 2006 (13)

SUFOLOMS Galan 2010 (14)
Subtotal (95% CI)

Total events

Heterogeneity: TauwF=0.01; Chi*=12.46, dfi=11 (P=033), F=12%
Test for overall effect: £=0.91 (P = 0.36)

Casula included Singh 1997 (BMJ & Lancet
expression of concern)
GISSI-P and JELIS (no placebo) take over 80%
of the weight in this analysis!
Casula missed Doi, OMEGA, Risk &

Prevention, SHOT & SOFA.
Could argue OMEGA dose is too low (1x1g/d
omega-3 acid ethyl esters, 0.85g/d -
EPA+DHA), but same as that of GISSI- m
{1 cap/d of 1g n-3, 0.86g/d EPA+DHA). B
E; Bl
a8z -
I}
7 293 ) R
f 13 273 2.2% 046 018 —
1 2 1248 0.0% 0.50[0.05, 5.449]
18630 18587 91.7% 0.92 [0.78, 1.09] "
414 460




GOED other SRs - Chen 2011

Inclusion criteria:

* Only included trials that reported sudden
cardiac death (their primary outcome)

* so trials that reported cardiac death but did not
report sudden cardiac death were excluded.

Not a systematic review of effects on CHD deaths




GOED other SRs - Delgado-Lista

Inclusion criteria:

* Onlyincluded trials that reported mortality
and cardiovascular events were included (their
primary outcomes)

* Trials that reported cardiac death but did not
report mortality and cardiovascular events
were excluded.

Not a systematic review of effects on CHD deaths




GOED other SRs - Kotwal 2012

Did not report on cardiac death — the
numbers quoted are for vascular death
(which included M, stroke & sudden death)

Not a systematic review of effects on CHD
deaths




GOED other SRs - Kwak 2012

Review aimed to assess effects of secondary

prevention on cardiovascular events

* Did not report on cardiac death

* Numbers quoted are probably for
cardiovascular death (though the number of
trials is incorrect)

Not a systematic review of effects on CHD
deaths




GOED other SRs - Leon 2009

* Inclusion criteria: unclear inclusion criteria,
but appear to have included studies for
cardiac death, and included studies of <6
months

* However, meta-analysis did not include most
relevant trials. Missed AREDS2, Brox, DART,
DART2, Derosa, DO IT etc.

Notes presence of publication bias for this

outcome.

Not a complete systematic review of effects on

CHD deaths




GOED other SRs - Marik 2009

Inclusion criteria:

* Only included trials that reported
cardiovascular death were included (their
primary outcomes) —

* Trials that reported cardiac death but did not
report cardiovascular death were excluded.

Not a systematic review of effects on CHD
deaths




GOED other SRs - Rizos 2012

Published in JAMA
Review conclusion (abstract):

“Overall omega-3 PUFA supplementation
was not associated with a lower risk of all-
cause mortality, cardiac death, sudden
death, myocardial infarction, or stroke
based on relative and absolute measures of

association”
.... and so on




Level of evidence for guidance

GOED suggest that as WHO guidance for sodium &
potassium were set on intermediate outcomes (BP)
so should guidance for LCn3

BUT NO effect of LCh3 on:
+¢* Total cholesterol or LDL

¢ Blood pressure (no evidence of any effect, though not
systematically reviewed)

*» Adiposity

%* LCn3 do reduce TGs but not a strong enough
intermediate outcome for guidance

** The saturated fat guidance was based on effects

on CVD events backed up by lipid data




Summary of SR of RCT data

Evidence for establishing Nutrient Reference Values
for Non-Communicable Disease for EPA & DHA

s Despite large numbers of participants taking part in RCTs
over a long duration there is little evidence that LCn3
fats, including EPA & DHA, have any important effect on
all-cause mortality, cardiovascular outcomes (including
CHD deaths) or CVD risk factors

** There are no data suggesting dose effects with which to
establish thresholds

** LCn3 fats reduce serum triglycerides & raise HDL - but
these are not strong enough CVD risk factors on which to
establish guidance or thresholds




omega 3 fat SR

Thank you for your attention!
Thank you too to the team who have worked VERY hard on this:

Asmaa Abdelhamid

Julii Brainard

Tracey Brown

Sarah Hansen

Sarah Ajabnoor

Xia Wang

Priti Biswas

Gabby Thorpe

Fujian Song

Katherine Deane

Nicole Martin

Charlene Bridges

Alex O’Brien

Faye Alabdulgafoor {

Lauren Winstanley

Daisy Donaldson

Zoya Ahmed




Effect of increased LC omega 3 on
CVD mortality - duration

Higher omega3 Lower omega 3 Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
9.3.1 Medium duration 1 to <2 years in study .
Birax 2001 0 a0 1 F|g 4.5
Derosa 2016 2 138 3
Doi 2014 1 118 ]
FAAT - Leaf 2005 9 200 g
Kumar 2013 1 39 1 *
Mutristroke 2008 a 38 4

COMEGA - Senges 2008

ggigt?-zg:itiland‘lg% With a Iarge number Of }
Sul o (95% C 1 to <2 years, 186 deaths,
o) subgroups we are

Heterogeneity: Tau®= 0.0%; Chi*=11.1
Testfor overall effect: 2= 057 (P=0.57)

. RR 0.88 (0.57 to 1.36), 12 19%
bound to find some ( ) ’

with statistically
significant effects.
There was no
suggestion of any
duration effect in meta-
regression.

9.3.2 Medium-long duration: 2 to <4 year:
Alphatmega - EPA+DHA
DART- Burr 1939
DT - Eimvik 2010
FOSTAR 2016
GISSI-HF 2008
GISSI-P 19589
HARP- Sacks 19495
QFAMI - Milsen 2001
Raitt 2005

SCIMO - von Schacky 19949
Subtotal (95% CI)

Tatal events 1184
Heterageneity: Tau®= 0.00; Chi*= 788, df=49 (P = 0)
Testfor overall effect: Z=3.32 (P = 0.0009)

2 to <4 years, 2527 deaths,
RR 0.89 (0.82 to 0.95), 12 0%,

9.3.3 Long duration: =4 years in study

AREDS2 2014 14 2147 I

DART2- Burr 2003 180 1571 1 27 ——

ORIGIN 2012 874 G281 5 0.95 [0.88, 1. -+

Risk & Prevention 2013 142 6239 1 1.04[0.83,1.31] —— >4 1831 d h
SU.FOL.OM3 Galan 2010 23 1253 2 248 2.3% 0.82[0.47,1.41] —_—

Subtotal (95% CI) 17491 17368 41.4% 1.05 [0.93, 1.18] > - yea rS, eat S,

L?attilrs\;?esimam:n.uo;cw:s?gi, df:d(P:D.QB)B;E:’B: 24% RR 1.05 (0.93 to 1.18), IZ 24%,

Testfor overall effect 2= 079 (P =0.43)

Total (95% CI) 33991 33781 100.0% 0.95[0.87, 1.03] L H H
Total svents 2211 - All studies combined
?et?;ugenemrl:lT?ru :g._ﬂ:;;ﬁmp:}; .2?16, df =24 (P=013), F=24% T ) o' 1 5 0

estfor owerall effect Z=1.26 (P = 0.21) Favours higheromega 3 Favours lower omedga 3

Testfor subaroup diferences: Chi*= 5.68, df= 2 (P = 0.06), F= 64.8%




Effect of increased LC omega 3
on CVD events - intervention type

— Dietary advice, 1339 events¥,
RR 1.13 (0.86 to 1.49), 12 77%

+ Supplementary foods, 705 events®,
T RR 1.02 (0.89 to 1.17), 1> 0%

Fig 4.12

B — " Supplements, 12693 events*,

' RR 0.97 (0.91 to 1.02), 12 34%

Higher omega 3 Lower omega 3 Risk Ratio Risk Ratio
Study or Subgroup Events Total Ewvents Total Weight M-H, Random, 95% CI M-H, Random, 95% C|
5.9.1 Dietary atlvice
DART- Burr 1929 467 1015 487 1018 9.5% 0.96 [0.88, 1.08] -
DARTZ2- Burr 2003 206 1871 165 1543 4.5% 1.31[1.07,1.59]
THIS DIET 2002 14 a1 10 a0 0.5% 1.37 [0.67, 2.80] ]
Subtotal (95% CI) 2637 2611 14.5% 1.13 [0.86, 1.49] .
Total events BEY 652
Heterogenaity: Tau®= 0.04; Chit= .74, df= 2 (F = 0.013; F= 77%
Test for overall effect: Z=0.80 (P = 0.37)
5.9.2 Supplemental foods
Alpha0mega - EPA+DHA (1) 336 2404 335 2433 BT% 1.02[0.88,1.17]
FOSTAR 2016 18 101 16 1m 0.7% 1.13[0.61,2.08] I
Subtotal {95% CI) 2505 2534 T.A% 1.02 [0.89, 1.17]
Total events 354 3451
Heterogeneity: Tau®= 0.00; Chi*= 0.10, df=1 (P = 0.78); F= 0%
Test for overall effect 2= 029 (P =0.77)
5.9.3 Supplements (capsule)
AFFORD 2013 20 153 11 163 0.48% 1.54[0.96, 3.91]
AREDS2 2014 183 2147 187 2056 46% 0.84[0.77,1.14] T
Baldassarre 2006 1 32 0 32 00% 3.00[0.13,71.00] *
Brox 2001 0 a0 1 40 0.0% 017[0.01,4.05 *
Derosa 2016 2 128 3 130 01% 0.68([0.12, 3.98]
DO 1T - Eirwik 2010 32 282 36 2810 1.2% 0.89[0.57,1.38] [ —
Cioi 2014 1 119 24 119 0.B% 0.46 [0.24, 0.89]
EPE-A2014 5 168 [ 74 02% 0.37[0.12,1.18]
EPIC-1 2008 1 188 0 186 0.0% 287[0.12,72.40] *
EPOCH 2014 g 195 5 196 0.2% 1.61[0.54, 4.83]
FAAT - Leaf 2005 )l 200 39 202 1.3% 0.80[0.52,1.23] —
FORWARD 2013 4 289 4 297 01% 1.03[0.26, 4.07]
GISSI-HF 2008 1635 3494 1687 3481 123% 0.57 [0.92,1.01] i
GISS-P 1999 547 bililald 608 658 B.4% 0.301[0.81, 1.00] -
HARP- Sacks 1995 7 41 7 39 03% 0.95[0.37, 2.46]
JELIS 2007 (2) 263 9326 324 9319 5.8% 0.81 [0.69, 0.95] _—
Kurar 2013 (3 1 38 1 38 0.0% 1.00[0.06, 15.43] + +
MAPT 2017 182 az0 164 832 4.9% 1.19[0.93,1.43] —
Modari 2011 HF 10 67 26 GE 0.6% 0.38[0.20,0732]
Mutristroke 2008 (4) i 38 4 34 00% 040[0.01,1.79
OFAMI - Milsen 2001 43 150 36 150 1.6% 147 [0.80,1.71] [ —
OMEGA- Senges 2009 182 1752 148 170 4.3% 1.19[0.97, 1 .46] —
ORIGIN 2012 2055 6281 2087 6255 121% 0.98[0.93,1.03] b
Proudman 2015 1 a7 il 53 0.0% 1.4 [0.08, 44.38) 4 +
Furi 2005 1 1] 1} 1 0.0% 3.05[013, 73.40] +
Raitt 2005 (5) 2 100 5 100 01% 0.40[0.08, 2.01] *+
Rizk & Prevention 2013 620 6239 630 G266 87% 0.99[0.89,1.10] BE
Sandhu 2016 2 107 1 106 0.0% 1.98[018, 21.53] +
SCIMO - von Schacky 1999 17 12 26 111 0.8% 0.65[0.37,1.13] .
Shinto 2014 (&) 1 13 i 13 0.0% 3.001[0.13, 67.51]
SHOT - Eritsland 1996 15 Ny 12 293 0.5% 116 [0.55, 2.43]
SOFA 2006 (7) 65 273 62 ar3 2.3% 1.06[0.77,1.43] T
SLULFOL.OM3 Galan 2010 303 1253 290 1248 B.7% 1.04 [0.90,1.20]
Subtotal (95% CI) 40216 39875 78.2% 0.97 [0.91, 1.02]
Total events 6258 6435

Heterogeneity: Tau®= 0.00; Chi*= 45 44, of= 32 (P = 0.03); F= 34%

Testfor overall effect Z=1.14 (P = 0.26)

5.9.4 Any combination
Subtotal (95% CI)

Not estimable

*events refer to people experiencing 21 CVD events




GOED - Alexander 2017

A C

Author, year RR (PSE CIY Authar. year FiR (Y5 OO

i ot gl 14 158 —1 Vo Schadeyet a3 1999 -

Singh et dF 1957 Marchicdi et 2,25 100 —.

Joaresn | ¥ 199 vokooyarma e 33! 7007

Won Schadey etal ¥ 1999 = Eredlcet al,| S 3010

Marchicd e 2= 10 — Porcagioni etal ® 013

M e 333700 B — SHRE: 0,84 {95% CI. 0.75-0.58) ’

Bur et d,! 5 2003 —— P-H: 30; 187 . :

el e 2l HO0E i s .0 3 5
N et A % HOG Favors EPA+DHA Favora control

Srmueer etal | 04

Yobowarmaet A3 | HET ——

Sindket 41010 . 1 Fig 2c Effect of LCn3 on any CHD event in
e — those with raised LDL — statistically

Fauch et al @ 1000
Hech ot a3 1012

significant effect

Hacchin etal ™ 1003

mcncagioni & 4282013 - This subgroup effect relies heavily on
s 4 JELIS (Yokoyama 2007) and GISSI-P
o Famcom (Marchioli 2001) which were NOT

) _ placebo controlled
Fig 2a Effect of LCn3 on any CHD event, main

analysis. No statistically significant effect




