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Instrumentvariabel (IV)-analys

* Anvants sedan 1920-talet inom ekonomisk forskning

« En yttre faktor (IV) anvands som matt pa exponeringen
av intresse istallet for att anvanda exponeringen sjalvt

« Ett kant exempel ar arlig nederbord som matt pa
ekonomisk tillvaxt i Afrika for att utvardera effekt pa
konflikter (Miguel, Satyanath, and Sergenti 2004)
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* Instrumentet IV maste paverka X
« |V farinte paverka Y pa annat satt an genom X
« |V farinte paverkas av U
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Mendelsk Randomisering ar en
instrumentvariabelanalys dar
genetisk variation ar
iInstrumentet




Varfor kan genetisk variation
vara ett |V?

Daughter
Nuclei i

Daughter ,./ \‘xl
Nuclei ' j,‘

e

'] / \

- € XY

1 Meiosis |

Homologous MEIDSIS”l Ul}
Chromosomes -M .

Interphase

Vid meiosen (bildningen av konsceller) kommer en

kopia av varje gen att valjas ut pa ett slumpmassigt
satt till avkomman

Genuppsattningen stabil genom livet
Detta innebar att U inte paverkar din genuppsattning G
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Single nucleotide polymorphism [SNP], 0,1,2
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Statistical Modelling

- Single-locus Multiple-loci

One-sample 2SLS 2SLS with score

Two-sample Wald ratio IVW-method
(summary data)

Other techniques
* One sample MR: structural mean

models, Bayesian techniques
« Two-sample MR: MR Egger, robust

methods
G—X—Y
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« Does elevated Cystatin C contribute to CVD?

« (Genome-wide association study included markers
downstream the CST3 gene encoding Cystatin C

JOURNAL OF THE AMERICAN COLLEGE OF CARDIOLOGY VOL. 68, NO. 9, 2016
® 2016 THE AUTHORS. PUBLISHED BY ELSEVIER INC. OM BEHALF OF THE AMERICAN ISSN 0735-1097
COLLEGE OF CARDIOLOGY FOUNDATIOMN. THIS IS AN OPEN ACCESS ARTICLE UNDER http://dx.doi.org/10.0016/].jacc.2016.05.092
THE CC BY-NC-ND LICENSE {(http://fcreativecommons.org/licenses/by-mc-nd/4.0/).

Cystatin C and Cardiovascular Disease

A Mendelian Randomization Study
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Example- Cystatin C
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Results

FIGURE 2 Estimates of the Assodation of Circulating Cystatin C With CVD Risk

Cardiovascular disease

Model Studies Cases/Controls RR (95% C.1.) P-value
observational minimal adj.
incident + prevalent 8 6,220/25,777 2.33(2.08 -2.62) 1.3x10%
incident only 7 2,940/23,993 2.37(2.07 - 2.70) 3.0x10-37
observational full adj.
incident + prevalent 8 L, 050y24,573 HIlH 1.82 (1.56 - 2.13) 2.1x107%
incident only 7 2,803/22,650 — - 2.19(1.82 - 2.63) 9.0
causal
incident + prevalent 43 £3,292/188,924 i 1.00(0.82 -1.22) 0.99
| I I R — I |
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Relative Risk Per Doubling of Cystatin C

] Drcaroganay = 1-6X10°2
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egransningar

« Kan vi vara sakra pa att G inte paverkar Y pa annat satt
an genom X? [pleiotropi]
« Kan varianten G paverka flera geners uttryck?

« Ofta forklarar G ganska liten del av X, stora material
behovs darfor
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Other genes affected by this
SNP?
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Begransningar forts.

« Svart att vara helt saker pa om villkoren ar uppfylida
* Inte mojligt att hitta bra IV for alla exponeringar
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Mangal!
Bland annat ar nu de stora lakemedelsforetagen mycket
Intresserade av MR-studier ex:

En MR study av en variant i PLA2G2A som kodar for
secretory phospholipase A2 (sPLA2)-IIA forutsag de
negativa resultaten fran en stor klinisk provning

En variant i HMGCR (statin target) ar associerad med
lagre LDL-C och okad risk for diabetes
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