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T Methods and Materials _ Resuts Sensitivity Analyses

* The development of celiac disease depends on the presence of A Hion Testi Rel A ton: . No one variant aopeared to be drivine this association
genetic factors and environmental triggers. >sumption festing clevance Assumption: PP g :

Independence Assumption

 The incidence of celiac disease has been increasing over the past » Confounders * 4independent and strongly associated SNPs for iron status: * WME approach had similar findings as [VW estimate (odds ratio:

few decades, with one meta-analysis estimating a pooled average rs1800562 and rs1799945 in the hemochromatosis (HFE) gene, 0.71; 95% Cl 0.52-0.98; p-value 0.037).

of 7.5% incre’ase per year Relevance Assumption rs855791 in the transmembrane protease serine 6 (TMPRSS6)

' ' Single nucleotide polymorphisms ; I Celiac Disease gene, and rs57659670 predicted to affect the Dual Oxidase 2 * MR-Egger estimate was non-significant; however this approach is

* The reasons behind this increase are not known, but are thought T (DUOX2) gene. less efficient than VW or WME.

to be secondary to environmental exposure. _ o

Y P 4@ Exclusivity Assumption  The two variants in HFE are in low linkage disequilibrium. * The other 3 biomarkers were limited by low power.

* Many environmental exposures have been suggested, but , . o

evidence in support of these exposures is conflicting. * Allinstruments have high F-statistics (F>10). Leave-one out sensitivity analysis

- Plausibility of independence assumption: we analyzed the .
| . . association between genetic instruments for iron status and risk Independence and Exclusion Assumptions: R ' * e o
* J|ron status has been one suggested environmental trigger for the , , . 0
: . factors for celiac disease (sex and age). 518005624 N ! =
development of celiac disease. , , , _ . iz
* No evidence of directional pleiotropy. ! @
Tl epe . . . . rs1799945:rs1800562 - % L o
. We aimed to use Mendelian Randomization to evaluate the - Plausibility of exclusion assumption: we reviewed the single- : &
relationshio b : : . nucleotide polymorphism-phenotype associations for secondary * No SNPs associated with known risk factors for celiac disease. rs57659670 1 : 5 : &
p between iron status and celiac disease. , ) , , , . =
phenotypes associated with the single-nucleotide polymorphisms - : @
d conducted an MR Egger test for pleiotro Findings = : : B
 Mendelian randomization capitalizes on the random allocation of an &8 P PY. & | =
single nucleotide polymorphisms at conception, and as long as | iance weighted - : : S
cer%ain assumptiogs PYoId fan suggest causzlity 5 - Relevance assumption: we looked for single-nucleotide * A higher iron status was negatively associated with risk of celiac SRR _ i | | : ;I
’ ' polymorphisms that were strongly associated with iron status. disease. OF;\AR s Size"‘for e ce"aocg
h d d - | (OR for celiac disease per SD increase in serum iron)
Methods and Materials We used serum iron levels to quantify the genetic associations of * Odds ratio per 1 standard deviation increase in serum iron: 0.65
» Two-sample Mendelian randomization study the instruments with systemic iron status. We used the inverse- (95% Cl1 0.47-0.91; p=0.01). Conclusions
— variance weighted (IVW) method to combine information from
onfounaers . . . . . .
multiple independent genetic variants into one causal estimate. * Genetically higher iron levels are associated with s decreased risk
'3 . | : of having celiac disease.
Single nucleotide polymorphisms »{ Iron Status ¢ Celiac Disease Sensitivity Analyses 51709045 1  ro— : o
Meta-analysis UK Biobank : < * If the assumptions of Mendelian Randomization hold, this
* Leave-one-out test. r$1800562 - —ar— @ suggests a causal effect of iron deficiency on celiac disease
Sample 1 e 4 | 5 development.
* We obtained the MR estimate through a weighted median 557650670 +—e— Z
. . . . . | <
» Exposure of interest: iron status (serum iron, ferritin, transferrin, estimator (WME) (a consistent estimator if at least 50% of weight i : « Several possible pathogenic roles of iron deficiency in celiac
transferrin saturation biomarkers) comes from variants that satisfy the assumptions). ol B ® disease:
 Sample 1: meta-analysis of 3 genome-wide association !
studies which identified 4 single nucleotide polymorphisms * We obtained an MR estimate through MR-Egger (provides a valid TR . 3  The transferrin receptor 1, which is upregulated in iron
test of the null causal hypothesis and consistent estimate even if : 2 deficiency, has been demonstrated to transport intact gliadin

* Outcome of interest: celiac disease all variants fail the assumptions). 0 2 f ; 3 across enterocytes.

. : . ‘ot MR Effect size for iron on celiac
Sample 2: UK Biobank summary statistics (OR for celiac disease per SD increase in serum iron)

* 336,638 white British individuals; 1,855 with celiac * We investigated using the other 3 biomarkers (aside from serum * Iron’s impact on the innate immune system, infection risk,
disease (based on ICD coding)) iron levels). and microbiome.
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