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Supplemental Table

Supplemental Table 1. Genetic association estimates for SNPs associated with biomarkers of iron status at genome-wide significance in the

Genetics of Iron Status Consortium’s GWAS meta-analysis.!

Iron (pmol/l) Logl0 Ferritin (ng/1) Transferrin saturation (%) Transferrin (g/1)

SNP Corresponding gene | Effect allele | Effect allele frequency | Estimate | Standard error p value Estimate | Standard error | p value | Estimate | Standard error p value Estimate Standard error p value
15744653 WDR75-SLC4041 T 0.85 0.00 0.01 0.70 -0.09 0.01 8.37E-19 -0.03 0.01 0.01 0.07 0.01 1.35E-11
1s8177240 TF T 0.67 -0.07 0.01 6.65E-20 0.02 0.01 3.90E-03 0.10 0.01 7.24E-38 -0.38 0.01 8.43E-610
1rs9990333** TFRC T 0.46 0.02 0.01 0.01 0.00 0.01 0.88 0.04 0.01 7.28E-08 -0.05 0.01 1.95E-13
rs1800562* HFE A 0.07 0.33 0.02 2.72E-97 0.20 0.02 1.54E-38 0.58 0.02 2.19E-270 -0.48 0.02 8.90E-196
151799945* HFE C 0.85 -0.19 0.01 1.10E-81 -0.07 0.01 1.71E-10 -0.23 0.01 5.13E-109 0.11 0.01 9.36E-30

rs7385804** TFR2 A 0.62 0.06 0.01 1.36E-18 0.02 0.01 0.04 0.05 0.01 6.07E-12 0.00 0.01 0.73
154921915 NAT2 A 0.78 0.00 0.01 0.63 0.00 0.01 0.89 -0.03 0.01 3.60E-03 0.08 0.01 7.05E-19
15651007 ABO T 0.20 0.00 0.01 0.61 -0.05 0.01 1.31E-08 -0.01 0.01 0.50 0.00 0.01 0.92
156486121 ARNTL T 0.63 -0.01 0.01 0.20 0.01 0.01 0.42 0.02 0.01 0.05 -0.05 0.01 3.89E-10
rs174577 FADS?2 A 0.33 0.00 0.01 0.88 -0.01 0.01 0.10 -0.03 0.01 1.60E-03 0.06 0.01 2.28E-17

rs411988** TEX14 A 0.56 0.00 0.01 0.77 -0.04 0.01 1.59E-10 -0.01 0.01 0.12 0.01 0.01 0.05
1s855791* TMPRSS6 A 0.45 -0.18 0.01 1.32E-139 -0.06 0.01 1.38E-14 -0.19 0.01 6.41E-137 0.04 0.01 1.98E-09

*SNPs used in the main MR analyses.
**SNPs additionally used in the MR sensitivity analyses.




Supplemental Table II. Key findings of observational studies investigating the effect of iron status on stroke risk, separated by study design

Study Population Exposure Outcome Duration Result

Study design: case-control

Chang et al, n=51,093 cases IDA Ischemic stroke, IDA OR cases ischemic stroke versus
20132 n=153,279 controls (unmatched) diagnosis including controls: 1.45 (95% CI: 1.34-1.58, p<0.001)*

Country: Taiwan (Taiwanese
Longitudinal Health Insurance
Database 2000)

Age (mean & SD):

Cases — 64.1+£14.9 years

Controls — 64.0+15.0 years

(pre-stroke)

thrombotic  and
embolic subtypes

IDA OR cases thrombotic stroke versus
controls: 1.79 (95% CI: 1.44-2.24)
IDA OR cases embolic stroke versus
controls: 1.90 (95% CI: 1.31-2.76)

Ekblom et al, n=231 cases Ferritin Ischemic stroke, Ischemic stroke OR highest versus lowest
20073 n=550 controls (matched for age, (pre-stroke) including quintile of:
geographical area and date of Transferrin atherothrombotic, Ferritin — 0.80 (95% CI: 0.46-1.40)
health survey completion) saturation small vessel and Transferrin saturation — 0.78 (95% CI: 0.46-
Country: Sweden (MONICA (pre-stroke) cardioembolic 1.32)
cohort for cases, and MONICA HFE subtypes Atherothrombotic, small vessel (lacunar) and
and Visterbotten cohorts for genotype cardioembolic stroke ORs: no significant
controls) associations with iron status biomarkers
Age (mean £ SD): (data not reported)
Cases — 55.0+8.4 years Ischemic stroke OR C282Y/C282Y versus
Controls — 54.8+8.3 years wt/wt: 0.95 (95% CI: 0.09-10.55)
Ischemic stroke OR H63D/H63D versus
wt/wt: 2.26 (95% CI: 0.49-10.42)
Hruskovicovda n=96 cases HFE Atherothrombotic Stroke OR C282Y/C282Y and C282Y/wt
et al, 2005* n=115 controls (unmatched) genotype ischemic stroke versus wt/wt: 1.1 (95% CI: 0.4-3.0, p=0.93)

Country: Slovenia (Caucasians)
Age (mean £ SD):

Cases —62.3+10.2 years
Controls — 63.0+11.8 years

Stroke OR H63D/H63D and H63D/wt: 1.1
(95% CI: 0.6-2.1, p=0.75)




Njajou et al, n=202 cases HFE Stroke - Proportion of C282Y carriers and H63D
2002° n=2730 controls (unmatched) genotype carriers cases versus controls: 43.7% versus
Country: Netherlands (Rotterdam 37.6% (p=0.09)
Study)
Age (mean + SD)*:
Cases — 69.316.5 years
Controls — 65.1+£5.4 years
Study design: case-cohort
Quintana n=513 cases Ferritin Stroke 7.5 years Stroke HR per doubling in:
Pacheco et al, n=2738 controls (unmatched) Serum iron Ferritin — 0.95 (95% CI: 0.86-1.04, p=0.22)
20186 Country: Germany (EPIC Transferrin Serum iron — HR 1.17 (95% CI: 0.91-1.51,
Heidelberg) Transferrin p=0.23)
Age (median [interquartile range]: saturation Transferrin — HR 1.25 (95% CI: 0.69-2.25,
Cases — 57.6 [51.6-61.8] years p=0.46)
Controls — 51.3 [43.7-57.8] years Transferrin saturation — 1.11 (95% CI: 0.88-
1.41, p=0.37)
van der A et n=63 cases Ferritin Stroke 4.3 years Stroke HR highest versus lowest tertile of:
al, 20057 n= 1134 controls (unmatched) Serum iron  Ischemic stroke Ferritin — HR 1.45 (95% CI: 0.87-2.42)
Country: Netherlands (Prospect- Transferrin Serum iron — HR 0.67 (95% CI: 0.42-1.07)
EPIC study) Transferrin saturation — HR 0.80 (95% CI:
Age: 49-79  years,  post- 0.50-1.30)
menopausal females only Ischemic stroke HR highest tertile versus
lowest tertile of:
Ferritin — HR 2.23 (95% CI: 1.05-4.73)*
Serum iron — HR 0.84 (95% CI: 0.38-1.87)
Transferrin saturation — HR 1.09 (95% CI:
0.36-3.32)
Study design: cohort
Ellervik et al, n=393 cases HFE Ischemic stroke 24 years HR ischemic stroke H63D/H63D versus
20078 n=9081 total cohort genotype wt/wt: 2.8 (95% CI: 1.7-4.6)*
Country: Denmark (The HR ischemic stroke C282Y/C282Y versus

Copenhagen City Heart Study)

wt/wt: 1.5 (95% CI: 0.2-11.0)




Age (median [interquartile range]

Cases — 54 (48-60) years
Controls — 45 (37-53) years

Gillum et al, n=652 cases Transferrin ~ Stroke 12 years Stroke RR for stated transferrin saturation
1996° n=5033 total cohort saturation versus 30-36% in Caucasian women:
Country: USA (NHANES cohort) <20% - 1.80 (95% CI: 1.20-2.71, p<0.01)*
Age (mean): 20-29% - 1.56 (95% CI: 1.09-2.23, p<0.05)*
Cases — 66.7 years 37-44% - 1.14 (95% CI: 0.68-1.92)
Controls — 61.3 years >44% - 1.96 (95% CI: 1.15-3.36, p<0.05)*
Stroke RR for stated transferrin saturation
versus 30-36% in Caucasian men:
<20% - 1.25 (95% CI: 0.83-1.88)
20-29% - 0.99 (95% CI: 0.72-1.37)
37-44% - 0.86 (95% CI: 0.57-1.29)
>44% - 1.05 (95% CI: 0.67-1.62)
Kannel et al, n=152 cases Hemoglobin Stroke 16 years  Stroke OR hemoglobin >9.3mmol/L (15g/L)
197210 n=5185 total cohort (men) or hemoglobin >8.7mmol/L (14g/L)
Country: USA  (Framingham (women) versus hemoglobin <9.3mmol/L
Study) (15g/L) (men) or hemoglobin <8.7mmol/L
Age: 45-74 years (14g/L) (women): 1.97 (p<0.05)*
Marniemi et n=70 cases Serum iron  Stroke 10 years  Stroke RR middle tertile versus lowest tertile
al, 2005 n=755 total cohort Transferrin of:
Country: Finland Serum iron — 0.47 (95% CI. 0.25-0.89,
Age: 65-99 years p=0.02)*
Transferrin — 1.20 (95% CI: 0.67-2.16)
Stroke RR highest tertile vs lowest tertile of:
Serum iron — 0.71 (95% CI: 0.40-1.27)
Transferrin — 1.07 (95% CI: 0.58-1.97)
Shovlin et al, n=61 cases Hemoglobin Ischemic stroke 14 years Ischemic stroke OR per unit increase in:

201412

Ferritin
Serum iron

Hemoglobin (g/dl) — OR 1.00 (95% CI: 0.99-
1.02, p=0.38)




n=497 total cohort (patients with Transferrin Ferritin (ng/L) — 1.00 (95% CI: 0.99-1.01,

pulmonary arteriovenous saturation p=0.91)

malformations) Serum iron (umol/L) - 0.96 (95% CI: 0.92-
Country: UK 1.00, p=0.04)*

Age (mean) *: Transferrin saturation (%) — 0.99 (95% CI:
Cases — 51.5 years 0.97-1.01, p=0.17)

Total cohort — 47.0 years

Age is recorded as mean + SD where available. Where not reported in the original study, median age or the age range of included subjects is
reported.

*statistically significant findings (P<0.05)

isignificant difference between mean/median age between cases and controls (P<0.05), with analyses were adjusted for age

CI: confidence interval; EPIC: European Prospective Investigation into Cancer and Nutrition; HR: hazard ratio; IDA: iron deficiency anemia;
MONICA: Monitoring of trends and determinants in Cardiovascular Disease; n: number of subjects; NHANES: National Health And Nutrition
Examination Survey; OR: odds ratio; RR: relative risk; SD: standard deviation; wt: wildtype.




Supplemental Figures and Figure Legends:

Iron-ischemic stroke Ferritin-ischemic stroke
SNPs OR [95% Cl] SNPs OR [95% Cl]
rs1799945 —_— 1.19[1.03,1.37]  rs1799945 f———— 1.66 [1.08, 2.57]
rs1800562 ——— 1.08[0.96, 1.23]  rs1800562 i 1.1410.93, 1.39]
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Supplemental Figure I: SNP-ischemic stroke and pooled SNP-ischemic stroke MR estimates
for each of the four biomarkers of iron status represented in forest plots. The squares represent
the individual SNP MR estimate, with their size proportional to the precision of the estimate,
and the 95% CIs represented by the horizontal lines. The diamonds represent the pooled SNP
MR estimate, with the width indicating the 95% CIs. CI: confidence interval; MR: Mendelian
randomization; OR: odds ratio; SNP: single nucleotide polymorphism.



Iron-stroke (European subjects) Ferritin-stroke (European subjects)

SNPs OR [95% CI] SNPs OR [95% Cl]
rs1799945 e 1.21[1.06,1.39]  rs1799945 i 1.76 [1.14, 2.70]
rs1800562 —_—— 1.08 [0.97, 1.22] rs1800562 il 1.14[0.94, 1.37]
rs855791 —— 1.00[0.90, 1.11]  rs855791 — 1.00[0.72, 1.41]
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rs1799945 : 1.17[1.05,1.31]  rs1799945 N 0.72[0.57,0.91]
rs1800562 - 1.05[0.98, 1.12] rs1800562 ik 0.95[0.87, 1.02]
rs855791 — 1.00[0.91,1.10]  rs855791 " 1.00 [0.65, 1.52]
Overall estimate (p=0.02) e 1.06 [1.01, 1.11] Overall estimate (p=0.03) - 0.92[0.86, 0.99]
090 110 130 040 ' 080 @ 120 @ 180

Supplemental Figure II: SNP-stroke and pooled SNP-stroke MR estimates for European
subjects for each of the four biomarkers of iron status represented in forest plots. The squares
represent the individual SNP MR estimate, with their size proportional to the precision of the
estimate, and the 95% CIs represented by the horizontal lines. The diamonds represent the
pooled SNP MR estimate, with the width indicating the 95% Cls. CI: confidence interval; MR:
Mendelian randomization; OR: odds ratio; SNP: single nucleotide polymorphism.



Iron-cardioembolic stroke Ferritin-cardioembolic stroke

SNPs OR [95% CI] SNPs OR [95% Cl]
rs1799945 —— 1.270.96, 1.69] rs1799945 — 2.02[0.87, 4.67]
rs1800562 e 1.29[1.00, 1.65] rs1800562 —— 1.50 [1.00, 2.25]
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Supplemental Figure I1I: SNP-cardioembolic stroke and pooled SNP-cardioembolic stroke MR
estimates for each of the four biomarkers of iron status represented in forest plots. The squares
represent the individual SNP MR estimate, with their size proportional to the precision of the
estimate, and the 95% ClIs represented by the horizontal lines. The diamonds represent the
pooled SNP MR estimate, with the width indicating the 95% Cls. CI: confidence interval; MR:
Mendelian randomization; OR: odds ratio; SNP: single nucleotide polymorphism.



Iron-large artery stroke Ferritin-large artery stroke

SNPs OR [95% CI] SNPs OR [95% CI]
rs1799945 _— 1.25[0.89,1.76]  rs1799945 - 1.91[0.70, 5.25]
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Supplemental Figure IV: SNP-large artery stroke and pooled SNP-large artery stroke MR
estimates for each of the four biomarkers of iron status represented in forest plots. The squares
represent the individual SNP MR estimate, with their size proportional to the precision of the
estimate, and the 95% CIs represented by the horizontal lines. The diamonds represent the
pooled SNP MR estimate, with the width indicating the 95% Cls. CI: confidence interval; MR:
Mendelian randomization; OR: odds ratio; SNP: single nucleotide polymorphism.



Iron-small vessel stroke

Ferritin-small vessel stroke

SNPs OR [95% Cl] SNPs OR [95% Cl]
rs1799945 _— 1.05[0.78,1.43]  rs1799945 —_—— 1.16 [0.48, 2.80]
rs855791 —.— 0.95[0.79,1.15]  rs855791 —— 0.85 [0.46, 1.56]
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SNPs OR[95%Cl]  SNPs OR [95% CI]
rs1799945 —_—— 1.04[0.82,1.34]  rs1799945 —— 0.92[0.56, 1.51]
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Supplemental Figure V: SNP-small vessel stroke and pooled SNP- small vessel stroke MR
estimates for each of the four biomarkers of iron status represented in forest plots. The squares
represent the individual SNP MR estimate, with their size proportional to the precision of the
estimate, and the 95% CIs represented by the horizontal lines. The diamonds represent the
pooled SNP MR estimate, with the width indicating the 95% Cls. CI: confidence interval; MR:

Mendelian randomization; OR: odds ratio; SNP: single nucleotide polymorphism.
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