Polygenic Risk of Lung Cancer is Independent of Smoking Status:
Insights from the Michigan Genomics Initiative

S. Pathania’, A. Bierdz', D. Fortman!, R. Talakanti', S.L. Kunkel', N. Ramnath'2, L.G. Fritsche’ IASLC 2655 World
Conference on Lung Cancer

UNIVERSITY OF _ _ he
MICHIGAN "University of Michigan, Ann Arbor/MI/USA, ?VA Ann Arbor Healthcare System, Ann Arbor/MI/USA

. P3 035 SEPTEMBER 12 - 15, 2026
Correspondence: dyfortma@med.umich.edu . SEOUL, REPUELIC OF KOREA
[ Integrated framework for LCINS risk stratification }  The MGI served as the primary EHR-linked  PRS associations were consistent across control
_ _ case study of lung cancer in never smokers. A | L | B R | definitions and sensitivity analyses, independent
EHR-linked biobank cohort Integrated risk layers o _ Model AsPARS) — : Model A: PM2.5 R o : : .
5 » Within smoking-status strata, cases were i | of smoking status (Figures 3 — 4).
§h MGIEHRLinked Biobank [ # | Clinical Phenotypes MGeneticSuscepﬁbﬂity matched 3:1 to controls on age, sex, Model B: PR ony T ownmsay [ * PM, ; estimates were more variable, reflecting
race/ethnicity, and index date (Figure 2). i i sensitivity to control definitions, calendar
Model C: PM2.5 + PRS ! Model C: PM2.5 + PRS : T .
@PMz.sAssociationAnalysis . Two control groups were evaluated: lung g eligibility, and person-year completeness (Figure
Smoking Status Classification § Lung Adenocarcinoma PRS ' . N | | L | 3
= » cancer-free and cancer-free. ModdDPRSXPRS| L MedpnwasRs| T )
Control Definition Sensitivity _ _ | . N . i
u A\ » The lung adenocarcinoma PRS was derived o T T T Expc?sure product affected results: ACAG
g'a LCINS Case Identifaton | | ||| Residential PMs Exposue = from McKay et al. (2017) GWAS summary . provided global coverage, whereas CACES
M LT BT, SIS statistics using MegaPRS. . D ; offered more US-specific exposure estimates.
s [N S E— TS S — Control definiti linically distinct and
ii,. Matched Control Selection [MNeighborhoodSESandADl} ghFutureRisk.Stratiﬁcation: » Conditional IOQlSth regression evaluated PRS, ontrol aefnnituons were ¢ Inllca y distinct an
\ j \ / @M Integrative Models / clinical, and 10-year pre-index PM, Viodel B: PR aly T T mmsen T appeared to affect PM, - estimates more than
associations, including joint PM, - x PRS i PRS estimates.
Figure 1. Integrated LCINS Risk Stratification Framework. Schema of cohort . . ' Model C: PM2.5 + PRS ; Model C: PM2.5 + PRS 5
selection, multi-domain risk evaluation (PRS, PM, ., neighborhood interaction models. ‘ .
socioeconomic factors), and analytic outputs using Michigan Genomics Initiative Cin .y , " , | N CONC LUSION
(MGI) EHR-linked data. » Sensitivity analyses assessed restriction to B [ | Made D: P28 PRS|
European ancestry, exposure dataset, and - . L
INTRODUCTION & AIM exposure-window completeness. Odds Rtio (95% C1) Odds Ratio (95 €1 PRS showed a consistent, smoking-independent

Analysis @ Primary Analysis A Sensitivity Analysis association with LCINSs Supportlng its Integratlon

* Lung cancer remains the leading cause of @‘ EHR-Linked Cohort Data Assembly \ into multidomain lung caner risk models.

cancer-related mortallty worldwide. l Figure 3. CACES-derived 10-year PM, ., PRS, and PM, .-PRS interaction ° PM2 5 estimates were more sensitive to
. : : : . ; . associations with lung cancer risk. Forest plots show odds ratios and 95% ' :
Althoug.h SmOkmg s the domlnant.rlsk fa.CFOr, Iung Q . gﬁﬁ,‘;ﬁfﬁfﬁp‘iﬁs data confidence intervals from matched conditional logistic regression models in MGl exposure-data gaps, Supportlng the need for
cancer in never-smokers (LC|NS) IS a CllnICa”y »  Diagnosis data analyses. Results are shown for never-smokers using lung cancer-free controls impr()ved exposure iInfrastructure and |arger
g : R * Visitdata (A) and cancer-free controls (B), and for ever-smokers using lung cancer-free : :
distinct subgroup often missed by smoking-based controls (C) and cancer-free controls (D). validation cohorts.

SO }
screening criteria. @\ vl lgitlebas ol |©

* LCINS riSk may reﬂeCt bOth inherited Social History data Never smoker (n = 1,466) - Smoker (n =4,534) FUTU RE DIRECTIONS
susceptibility and non-tobacco environmental } . | |
exposures, including ambient particulate matter M M - | 3 09%186) 02006 Develop integrated lung cancer risk models

. . . op 0 | ! . J0-1, , P=U. . . . . . .
25 (PM25) and Secondhand Smoke 1 | lilg(?:iii:t;ﬁz%alt;o;ge>18) (vs. Bottom 80%) : o : 1.39 (1.17-1.66), p < 0.001 COmblnlng geneth, enVIrOnmental, CllnICal,
. . 2. Building c;ntrol; from cases : fam”y h|St0ry, nelgthFhOOd faCtOr'S

* Polygenic risk scores (PRS) may capture case index date + 183days |
inherited lung cancer susceptibility, but whether | g oo calor 22 yeurs Top 15%. l L61 (114227, p= 0007 Improve PM, - coverage, residential histories,
PRS associations differ by smoking status o T R S L9 {LIELES), p=0.001 geocoding, and completeness reporting.

| ool multi-institutional LCINS cohorts to
- Figure 1 details the Michigan Genomics Initiative i Dl _ s, Botton 0071 : . }Z;ﬁ;fjj;;ﬁﬁﬁ? increase statistical power, enable subgroup
: . : xposure Data Linkage ! o s T : : :
(MGI) strategy for LCINS risk stratification. ostimates from CACES and ACAG were linked tc : analyses, and externally validate findings.
Why LCINS? T : 197 (1. -
¢ op 5% | 97 (1.15-3.37), p=0.014

Lung cancer in never-smokers is an understudied Conditional logistic regression models e ’ | oriEze=t® 1 References

clinical entity. Existing risk models were largel Model Exposure/ Model Type - ——— - - - - . .

e fc))/r smokir? ceaEaiad) Ui Car;qce)r/ Model A PM..5 exposure only R I'ZSLué'gSgancer%jggsRmo 300400 1. Sigel, et al. CA Cancer J Clin, 2024.

P J J ' Model B Polygenic Risk Score (PRS) only 2. LoPiccolo, et al. Nat Rev Clin Oncol, 2024.
AlM: Model C Joint PMz.s +PRS Figure 4. PRS risk stratification by top percentiles. Associations between > Sur-], etal. Nat Rev Cancer, 2007.

To evaluate associations of PRS and 10_year pre- Model D PM:.s x PRS interaction PRS and-lung cancer risk in ever-smokers and never-.smokers from matched g ':\/Iml?ta’ ei a||. I(\:Iml: gev ?75811 I;IematOl’ 2024,

: : : -control | i f trols. OR % CI : CAay, et al. INa enet, :

Index PM2_5 exposure with Iung cancer case status In Figure 2. Analytic workflow for EHR-linked lung cancer cohort assembly, sz}?ngfendrﬁsﬁ,gacﬁsnedsit:ﬁg?ggir:t:iirrggfegggrzosfraafi:daﬁfrf,gtéhidssvgr?op 6 Wangyet al. Math Prob Engin, 2020

VIR ENCE ST O IS o LG N EINVEE R (s o R (OB [e [Cal 1\l | residential PM, ; exposure linkage, and PRS-based LCINS risk modeling. 20%, 15%, 10%, and 5% PRS groups were compared with the remaining lower- ' ’ ' . S
C oy : e : Abbreviations: CACES (Center for Air, Climate, and Energy Solutions) and risk participants. 7. Shen, et al. American Chem SOC’ety , 2024

prIOrItIeS fOr fUture LCINS FISk-StratlflCathn mOdeIS ACAG (Atmospheric Composition Analysis Group). 8. Zhang, et al. Nat Commun, 2021




	Slide 1

