Study/
First author

Zutphen

BMES
PHS

WES
NIPPON
IWHS
MONICA
EPIC-Norfolk
Shanghai
CHS

FMCHE
JACC

HNLS

SMC

JPHC

HPFS & NHS

Kinjo Y

Overall

Supplementary Figures

eFigure 1. Relative risk for 2-4 servings per week compared to <1 serving per week categories of
total fish consumption derived from prospective cohort studies

No. of total
participants

552

2,683
21,185

1,847
8,879
1,847
1,107
24,312
18,244
4,775
3,958
57,972
40,349
34,670
77,500
127,160

223,170

650,210

No. of
total events

42

100
173

222

369
421

480
626
659
972
1,462
1,680
1,745
4,030

11,030

24,612

]

]

[m]

0]

0.25

| omﬁﬁj#%#%%ii

I I
0.50 0.75 1 1.50

Relative risk (95% CI) for 2-4 servings/week
vs. <1 serving/week of fish consumption

From random-effects metaanalysis. 12 statistic (95% Cl) for heterogeneity = 22% (4%, 48%), P = 0.20
*'+’, RRs adjusted for age and sex only, ‘++’, further adjusted for conventional CVD risk factors, ‘+++, further adjusted for other additional variables
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eFigure 2. Relative risk for 25 servings per week compared to <1 serving per week categories of

No. of total
participants

21185
40349
4775
8879
3958
57972
34670

223170

394958

No. of
total events

total fish consumption derived from prospective cohort studies

173

1462

626

288

659

972

1680

11030

16890

Relative risk
(95% Cl)

0.60 (0.26, 1.39)
0.71 (0.48, 1.05)
0.77 (0.56, 1.06)
1.22(0.88, 1.67)
1.01(0.81, 1.26)
0.91(0.74, 1.12)
0.84 (0.71, 0.99)

0.86 (0.79, 0.94)

0.88 (0.81, 0.96)
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I
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I
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From random-effects metaanalysis. 12 statistic (95% CI) for heterogeneity = 20% (3%, 50%), P = 0.28
*‘+’, RRs adjusted for age and sex only, ‘++, further adjusted for conventional CVD risk factors, ‘+++', further adjusted for other additional variables
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eFigure 3. Relative risk for cerebrovascular disease for increment of two servings of fish intake per week,
derived from prospective cohort studies

Study/ No. of total No. of Relative risk* Adjustment
Lead author participants  total events (95% Cl) Factor*

|
MORGEN (Women) 11081 106 - | 0.30 (0.11, 0.82) -
MORGEN (Men) 8988 115 . : 0.53 (0.23, 1.24) .
BMES 2683 100 . : 0.66 (0.42, 1.04) ++
WES 1847 202 ; - 1.16 (0.83, 1.63) ++
MONICA 1107 369 — 1.14(0.85, 1.54) ++
WHS 1847 313 %7 0.94 (0.72, 1.22) .
EPIC-Norfolk 24312 421 I 0.97 (0.76, 1.24) -
PHS 21185 173 — 0.86 (0.69, 1.07) ++
FMCHE 3958 659 —— 1.00 (0.85, 1.17) -
Sanghai 18244 480 :%% 1.08 (0.95, 1.22) .t
JPHC 77500 1745 — 0.94 (0.85, 1.04) ++
CHS 4775 626 —t 0.93 (0.85, 1.03) -
SMC 34670 1680 %Jﬁ 0.91 (0.84, 0.99) -
JACC 57972 972 —= 0.96 (0.89, 1.05) -
NIPPON 8879 288 Bias 1.02 (0.96, 1.10) ++
HPFS & NHS 127160 4030 - 0.97 (0.91, 1.03) -
HNLS 40349 1462 A:F 0.95 (0.90, 1.00) .
Kinjo Y 223170 11030 - 0.93 (0.90, 0.95) ++
Overal 669727 24791 Cf 0.96(0.95, 0.99)

|

|

| \ \ ‘ — \

0.25 0.50 0.75 1 125 1.50 2

RR (95% Cl) of cerebrovascular disease for
increment of 2 servings per week

*From random-effects meta-analysis; I-squared = 37%, p = 0.06
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eFigure 4. Relative risk for cerebrovascular disease comparing highest vs. lowest categories of fish consumption
derived from 21 available prospective cohort studies

No. of total
participants
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From random-effects metaanalysis. 12 statistic (95% CI) for heterogeneity = 18.5% (0%, 52%), P = 0.22
*‘+’, RRs adjusted for age and sex only, ‘++’, further adjusted for conventional CVD risk factors, ‘+++’, further adjusted for other additional variables
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eFigure 5. Relative risk of cerebrovascular disease for types of fish consumed based on prospective cohort studies

Study Total participants Total events Relative risk Adjustment
(95% Cl) Factor*
(A) Type of fish consumed

(i) White fish

CaPs 2,710 225 0.92 (0.57, 1.50) -
MONICA 1,107 369 1.08 (0.88, 1.32) ++
EPIC-Norfolk 24,312 421 1.03 (0.81, 1.31) it
SMC 34,670 1,680 0.93 (0.59, 1.47) —
Subtotal 62,799 2,695 1,03 (0.90, 1.19)

(ii) Fatty fish

CaPs 2,710 225 0.66 (0.41, 1.06) —
MONICA 1,107 369 0.96 (0.74, 1.24) ++
EPIC-Norfolk 24,312 421 0.76 (0.61, 0.95) —
SMC 34,670 1,680 0.94 (0.68, 1.29) -
Subtotal 62,799 2,695 0.84 (0.72, 0.98)

T T T T 1
0.25 050 075 1 1.50 2.50

Relative risk (95% CI) for highest vs. lowest
categories of fish consumption

12 statistics for heterogeneity were 0.0% for white fish, and 10.1% for fatty fish (P >0.05 for both); * ‘+', RRs adjusted for age and sex only, ‘++', further adjusted for
conventional CVD risk factors, ‘+++’, further adjusted for other additional variables



eFigure 6. Relative risk for cerebrovascular disease comparing top vs. bottom thirds of long-chain omega-3 fatty acids
derived from 14 available prospective cohort studies, based on circulating biomarker and dietary intake studies

Study/ No. of total No. of ;

. . Adjustment
First author participants  total events RR (95% CI) ,J:L;SCtrgﬁn
(a) Circulating biomarker
MRFIT 192 190 - 0.94 (0.58, 1.52) +
Kyowa 788 197 o 1.06 (0.55, 2.05) +
MONICA 1107 369 —— 1.07 (0.81, 1.41) ++
ULSAM 2009 421 — 1.04 (0.8, 1.22) -+
Subtotal 4096 1177 1,04 (0.90, 1.20)

(b) Dietary intake

BMES 2683 69 0 0.56 (0.27, 1.16) o
DNBC 48627 146 o 0.52 (0.29, 0.93) i
PHS 21185 173 —_— 1.00 (0.68, 1.47) -
MORGEN 20069 221 0 0.72 (0.51, 1.02) ——
Iso 4775 295 ¢ 0.92 (0.51, 1.66) i
Shanghai 18244 480 — 1.01 (0.81, 1.26) ++
NHS 79839 574 — 0.77 (0.60, 0.98) it
HPFS 43671 608 — 0.90 (0.63, 1.28) +HE
FMCHE 3958 659 — 1.01(0.82, 1.24) ot
JACC 57972 972 —] 0.95(0.77, 1.18) ot
Subtotal 301023 4197 0.90 (0,60, 1.01)

Overall 305119 5374 0.94 (0.86, 1.02)

\ 1 1 1 |

0.25 0.50 0.75 1 1.50 2.50

Relative risk (95% Cl) for top v. bottom thirds of
long-chain omega-3 fatty acids

From random-effects metaanalysis. |2 statistic for heterogeneity: 18%, P = 0.27 for Dietary studies; 0%, P = 0.97 for Biomarkers studies; and 9%, P = 0.35 for all studies.
*‘+’, RRs adjusted for age and sex only, ‘++', further adjusted for conventional CVD risk factors, ‘+++', further adjusted for other additional variables



eFigure 7. Relative risk for cerebrovascular disease comparing top vs. bottom thirds of fish consumption
derived from 11 prospective cohort studies with the available information

Study/
First author

Zutphen
MORGEN
CaPsS
IWHS
FMCHE
JACC
HPFS

HNLS
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JPHC

NHS

Overall

No. of total
participants

552

20,069

2,710

1,847

3,958

57,972

43,150

40,349

34,670

77,500

84,010

366,787
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Relative risk (95% CI) for top vs. bottom thirds
of fish consumption of fish consumption

From random-effects metaanalysis. 12 statistic for heterogeneity = 17.8; P = 0.28
*‘+’, RRs adjusted for age and sex only, ‘++’, further adjusted for conventional CVD risk factors, ‘+++’, further adjusted for other additional variables
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eFigure 8. Relative risks for (i) ischemic and (ii) hemorrhagic strokes comparing top vs. bottom thirds of total
long-chain omega-3 fatty acids derived from available prospective cohort studies

No. of total No. of total Relative risk
Study e
participants stroke events (95% Cl)

(i) Ischemic stroke

MORGEN 20,069 142 e 0.78 (0.51, 1.19)
NHS 79,839 303 — & 0.77 (0.55, 1.08)
JACC 57,972 319 . 1.13(0.77, 1.66)
HPFS 43,671 377 —a 0.78 (0.52, 1.18)
Overall 201,551 1,141 0.85(0.70, 1.03)

(ii) Hemorrhagic stroke

@-—i—-
MORGEN 20,069 47 ! 0.45(0.20, 1.01

( )
HPFS 43,671 106 1.11 (0.43, 2.86)
NHS 79,839 181 il 0.81 (0.51, 1.28)
JACC 57,972 376 - 0.80 (0.54, 1.19)
Overall 201,551 710 <> 0.77 (0.59, 1.01)
T T T 1
0.25 0.50 1 2.50 5

Relative risk (95% ClI) for top v. bottom
Thirds of omega-3 fatty acids

From random-effects metaanalysis. I2 statistic (95% ClI) for heterogeneity was 0% (0%, 82%), P = 0.42 for ischemic stroke and 0% (0%, 78%), P = 0.50 for hemorrhagic stroke



eFigure 9. Relative risks for (i) ischemic and (ii) hemorrhagic strokes comparing top vs. bottom thirds of

Study

(i) Ischemic Stroke

MORGEN
JACC
FMCHE
HNLS

SMC

HPFS & NHS

Overall

No. of total
participants

20069
57972
3958
40349
34670
127160

284178

(ii) Hemorrhagic Stroke

MORGEN
FMCHE
SMC

HNLS

JACC

HPFS & NHS

Overall

20069
3958
34670
40349
57972
127160
284178

fish consumption derived from available prospective cohort studies

No. of total
stroke events

142
319
364
655
1310
2212

5002

47
80

354
376
693
1783

0.25

I I I
0.50 0.75 1 1.50

Relative risk (95% ClI) for top v. bottom
thirds of fish consumption

2.50

Relative risk
(95% Cl)

0.73 (0.48, 1.11)
0.95 (0.72, 1.26)
0.99 (0.76, 1.29)
0.94 (0.77, 1.14)
0.90 (0.78, 1.03)
0.95 (0.83, 1.08)
0.93 (0.87, 0.94)

0.53 (0.21, 1.34)
1.19 (0.67, 2.12)
0.73 (0.51, 1.05)
0.70 (0.54, 0.91)
0.96 (0.72, 1.28)
0.83 (0.63, 1.10)
0.81(0.70, 0.94)

From random-effects metaanalysis. |2 statistic (95% Cl) for heterogeneity was 0% P = 0.87 for ischemic stroke and 6%, P = 0.38 for hemorrhagic stroke



eFigure 10. Effects of long-chain omega 3 fatty acid supplementations on cerebrovascular disease,
derived from 12 available randomised control trials

Study

(1) Prevention type

Participant/ Event, n

Intervention group

Primary prevention studies

JELIS 2007

ORIGIN

Subtotal (I-squared = 11.6%, p = 0.288)

9326/ 166

6281/ 314

Secondary prevention studies

von schacky
HARP
Eritsland
DART 2
OPACH 2006
DART

Omega 2010
SUFOLOM3
GISSI-P 2002
GISSI-HF 2008

Subtotal (I-squared = 0.0%, p = 0.655)

Overall (I-squared = 3.5%, p = 0.410)

(2) Sub-types of stroke

Ischemic stroke
JELIS 2007
GISSI-HF 2008

Subtotal (I-squared = 48.8%, p = 0.162)

Hemorrhagic stroke
GISSI-HF 2008
JELIS 2007

Subtotal (I-squared = 0.0%, p = 0.731)

112/1
31/1
317/3
1015/ 5
103/7
1571/ 16
1919/ 27
1253/ 40
5666/ 98

3494/ 122

9326/115
3494/123

3494/13
9326/49

Control group

9319/ 162

6255/ 336

111/3
28/0
293/ 4
1018/ 2
103/3
1543/ 14
1885/ 13
1248/ 43
5668/ 80

3481/103

9319/123
3481/79

3481/10
9319/39

Favours Intervention

Favours Control

Favours Intervention

Favours Control

Relative risk (95% Cl) in the
intervention vs. control group

1.02 (0.92, 1.14)

0.92 (0.79, 1.08)

0.98 (0.89, 1.08)

0.33 (0.03, 3.37)
1.90 (0.07, 53.30)
0.69 (0.16, 3.02)
2.51 (0.50, 12.70)
2.23 (0.58, 8.61)
1.12 (0.55, 2.29)
2.04 (0.99, 4.21)
0.93 (0.60, 1.44)
1.21 (0.90, 1.62)

1.16 (0.89, 1.51)

1.17 (0.99, 1.38)

1.03 (0.94, 1.12)

0.97 (0.85, 1.10)
1.22 (0.91, 1.64)

1.05 (0.85, 1.29)

1.30 (0.57, 2.96)
1.12(0.91, 1.38)

1.13(0.90, 1.41)



eFigure 11. Association between fish consumption and risk of cerebrovascular disease in prospective cohort studies for different characteristics

No. of No. of No. of o
Subgroup* studies participants events Relative risk (95% Cl)
Sexs
Women 9 184445 6355 - 0.86 (0.79, 0.93)
Men 12 135307 4606 - 1.01 (0.89, 1.15)
Not reported separately 6 357356 15251 E 3 0.86 (0.80, 0.92)
Location
Europe 7 87378 3617 —— 0.86 (0.75, 1.00)
North America 7 158873 5626 - 0.89 (0.78, 1.02)
Asia-Pacific 7 428797 16077 - 0.88(0.83, 0.94)
Average intake, g/ wk
>200 9 419270 17311 - 0.87 (0.82, 0.92)
<200 12 255778 8009 — 0.89(0.78, 1.01)
Average follow up, yr
210 18 552051 22981 - 0.89(0.83, 0.98)
<10 3 122997 2339 —— 0.89 (0.77, 1.03)
Risk comparison approach
Highest v. lowest tertiles 11 366787 11349 - 0.91 (0.86, 0.97)
Highest v. lowest intake categories 10 308261 13971 Bl 0.90 (0.79, 0.99)
No. of events
21000 6 502849 19947 —— 0.88(0.79, 1.00)
<1000 15 172199 5373 - 0.88 (0.83, 0.92)
Levels of adjustment
+++ 13 420611 12098 = 0.90 (0.84, 0.94)
++ 8 254437 13222 —— 0.86 (0.72, 1.01)

I I |

0.50 0.75 1 1.50
Relative risk (95% Cl)

Metaregression P>0.05 for all subgroups. §Several studies reported risk estimates on both gender separately and therefore total number of studies exceeds 21. f “++”, adjusted for conventional CVD risk factors;
and ‘+++" when further adjusted for other additional variables.



eFigure 12. Relative risks of cerebrovascular disease in (a) prospective cohort studies and
(b) randomised clinical trials of total long-chain omega-3 fatty acids for different characteristics

(a) Prospective cohort studies

No. of studies Total participants Total events Relative risk (95% CI)*
Sex#
Women 5 175080 1968 —— 0.78 (0.64, 0.97)
Men 8 117836 3406 1.00 (0.92, 1.09)
Not reported separately 4 12204 1220 0.97 (0.81, 1.16)
Study design
Prospective cohort 11 303032 4618 — 0.91 (0.83, 1.01)
Nested case-control 3 2087 756 —— 1.04 (0.83, 1.30)
Location
Europe 5 75770 1816 0.93 (0.78, 1.11)
North America 4 144887 1545 0.88 (0.70, 1.05)
Asia-Pacific 5 84462 2013 0.96 (0.83, 1.10)
Average consumption, g/wk$
22 5 159003 2680 —- 0.93 (0.81, 1.07)
<2 5 142020 1517 — 0.85 (0.72,1.01)
Follow up, yr
210 10 234327 4668 R o 0.95 (0.87, 1.04)
<10 4 70792 706 — 0.90 (0.63, 1.11)
Events, n
2500 4 185440 2813 —- 0.92 (0.82, 1.04)
<500 10 119679 2561 —- 0.95 (0.84, 1.07)
Level of adjustmentq
+++ 8 280096 3648 = 0.88 (0.78, 1.00)
++ 4 24043 1339 —-— 1.04 (0.92,1.17)
+ 2 980 387 - 0.87 (0.77, 1.01)
(b) Randomised clinical trials
Intervention group Control group
No. of studies No. of subjects/ events No. of subjects/ events
Location
Europe 9 15450/ 319 15350/ 265 — 1.15(0.97, 1.35)
Other® 3 15638/ 481 15602/ 498 - 0.98 (0.90, 1.08)
Participants, n
25000 4 24764/ 700 24723/ 681 - 1.02 (0.94, 1.10)
<5000 8 6321/ 100 6229/ 82 +—a— 1.23(0.88, 1.72)
Blinding of subjects
No 5 19497/ 312 19433/ 271 i 1.06 (0.95, 1.17)
Yes 7 11591/ 488 11519/ 492 0.98 (0.86, 1.10)
Daily dose, g
>2 2 348/ 4 321/ 4 < = [ 0.82 (0.21, 3.17)
1-2 7 26901/ 735 26822/ 700 N 1.02 (0.94, 1.11)
<1 3 3839/ 61 3809/ 59 — 1.07 (0.70, 1.63)
Type of supplement
EPA only 3 11912/ 187 11880/ 178 1.02 (0.92, 1.14)
EPA+DHA 9 19176/ 613 19072/ 585 1.03 (0.92, 1.15)
Follow up, yr
>2 7 27622/ 757 27542/ 738 1.02 (0.94, 1.10)
<2 years 5 3466/ 43 3410/ 25 — > 1.66 (0.97, 2.84)
Events, n
2200 3 19101/ 602 19055/ 601 L 1.00 (0.92, 1.10)
<200 9 11987/ 198 11897/ 162 T 1.22 (0.98, 1.52)
Overall 12 31088/ 800 30952/ 763 1.03 (0.95, 1.12)
[ T T !

050 0.75 1 1.50 2.50
Relative risk (95% ClI)

P>0.05 from meta-regression analyses on each of the covariates. * For prospective cohorts: denotes association with top vs. bottom thirds of baseline long-chain omega-3 fatty acids;
randomised trials: denotes effect of omega-3 supplementation compared to the control group. } Several studies reported risk estimates on both gender separately and therefore total
number of studies exceeds 14. § limited to prospective dietary omega-3 studies. § Defined as '+ when RRs were adjusted for age and sex, ‘++ following further adjustment for
conventional CVD risk factors, and ‘+++ when further adjusted for other additional variables; ¢ includes 1 multi-centre RCT and 1 trial each from the US and Japan, repectively.



Standard error

eFigure 13. Funnel plots showing associations with cerebrovascular disease in (i) cohort studies of fish consumption,
(i) cohort studies of long-chain omega-3 fatty acid and (iii) randomised controlled trials (RCTs) of long-chain omega-3 fatty acid supplementation

(i) Prospective cohort studies (i) Prospective cohort studies of (iii) RCTs of long-chain omega-3
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The dotted lines show 95% confidence intervals around the overall summary estimate; Egger’s asymmetry test of associations for cohort studies of fish consumption, P=0.91;
omega-3 fatty acids, P=0.62; and randomised controlled trials, P=0.35



