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4. Rationale: copy paste

Asthma is a chronic inflammatory disorder of the respiratory tract that impacts an estimated 262
million people in 2019 and caused 461,000 deaths worldwide®. Because asthma is multifactorial
and clinically heterogenous, specific pathophysiologic mechanisms remain poorly understood? 2.
Proteomic analyses are being used to better characterize the molecular pathogenesis of asthma;
however, most studies have been restricted to children, so less is known about the adult disease
profile*S,
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We aim to better understand adult asthma pathophysiology by identifying plasma proteins that are
differentially expressed in adults with asthma. We also wish to understand the effects of asthma
medication use on the plasma proteome. We measured plasma proteomics using the SOMAScan
V4 platform in the Agricultural Lung Health Study (ALHS), a case-control study of current asthma
nested within the Agricultural Health Study cohort. The ALHS analysis included 761 cases and
1,096 non-cases. We identified a number of significant associations that we would like to replicate
in ARIC, which used the same proteomics platform and has a reasonably large number of
individuals reporting current asthma.

5. Main Hypothesis/Study Questions:

We hypothesize that protein levels are associated with asthma status.

6. Design and analysis (study design, inclusion/exclusion, outcome and other variables of
interest with specific reference to the time of their collection, summary of data analysis,
and any anticipated methodologic limitations or challenges if present).

Study design: We propose a cross-sectional analysis to test protein association with asthma status
at ARIC visit 3. This analysis will be considered as a replication of ALHS findings or converted
to a meta-analysis, if plausible. Also note that, while ARIC has data for both European and African
Americans, ALHS participants are almost exclusively European in ancestry. We will perform
stratified analysis to examine protein and asthma status by each race group, as asthma in adults is
a heterogeneous outcome.

Exclusion criteria: Missing proteome and/or asthma data at visit 3
Exposure: Somalogic proteome measures at visit 3

Outcome: Asthma case is defined by: YES to items PHXA8M and PHXAS8N, and NO to item
PHXAS8L (from Visit 3 Data Book)

Covariates:
e Age = continuous (years old at time of sample collection)
e Gender = factor (male vs. female)
Smoking Status = factor (current vs. never, former vs. never)
Pack-Years = continuous (packs of cigarettes per day - number of years smoked)
BMI = continuous (kg/m2)
Study site = factor (4 sites)
Time to Freezer = continuous (hours elapsed between sample collection and storage)
0 We collected blood on home visits to farms and mailed these back to a central lab.
This created a delay that does not exist in ARIC, so we would not expect this
variable to be needed

e Season = factor (fall vs. any other season)



0 Most farmers did not want their home visits in the fall harvest season, creating
potential associations with both analytes and outcomes. We do not imagine that this
variable would be important in ARIC

e Asthma Control Questionnaire (ACQ) Score = factor (<1.5 vs. >=1.5)

o This covariate was present in asthma case-only analyses of medication use. An
analogous variable is not available in ARIC, but we do not see this as a problem
because it was not found to be an important confounder

Statistical Methods:
Model 1. Asthma status
ALHS model = SOMAmer ~ Asthma status (case vs. non-case) + Age + Gender + Smoking Status

+ Pack-Years + BMI + State + Hours to Freezer + Season

Suggested ARIC model = SOMAmer ~ Asthma status (case vs. non-case) + Age + Gender +
Smoking Status + Pack-Years + BMI + Study Site

The below models are supplementary to Model 1 and included for completeness—they did not
significantly impact ALHS results, but serve to analyze any added effect of education level and/or
renal function (via cystatin C, as creatinine is not available to calculate eGFR in ALHS) on
SOMAmer levels:

Model 1b. Asthma status including education level
Suggested ARIC model = SOMAmer ~ Asthma status (case vs. non-case) + Age + Gender +
Smoking Status + Pack-Years + BMI + State + Study Site + Education Level
e Note that education is not included in the primary model because it is missing on about 5%
of individuals in ALHS. ALHS is composed of farmers and their spouses, but education
level did not seem to be a confounder for most outcomes

Model 1c. Asthma status including cystatin C (surrogate for eGFR)
Suggested ARIC model = SOMAmer ~ Asthma status (case vs. non-case) + Age + Gender +
Smoking Status + Pack-Years + BMI + State + Study Site + Cystatin C
e In this model, the Cystatin C SOMAmer is reclassified from an outcome variable to a
covariate

Model 1d. Asthma status including both education and cystatin C
Suggested ARIC model = SOMAmer ~ Asthma status (case vs. non-case) + Age + Gender +
Smoking Status + Pack-Years + BMI + State + Study Site + Education Level + Cystatin C

Model 2.1. Use of inhaled corticosteroids over past two weeks
ALHS model = SOMAmer ~ Medication use (vs. non-use) + ACQ Score + Age + Gender +
Smoking Status + Pack-Years + BMI + State + Hours to Freezer + Season

Suggested ARIC model = SOMAmMmer ~ Medication use (vs. non-user) + Age + Gender + Smoking
Status + Pack-Years + BMI + Study Site




e Inhaled corticosteroid use can be defined as: documented use (MEDI-SCAN codes 444000,
221099, 442099024, or 442099027) over the past two weeks
e ACQ score is omitted from the proposed ARIC model due to lack of concordant variables

Model 2.2. Use of oral corticosteroids over past two weeks
ALHS model = SOMAmer ~ Medication use (vs. non-use) + ACQ Score + Age + Gender +
Smoking Status + Pack-Years + BMI + State + Hours to Freezer + Season

Suggested ARIC model = SOMAmer ~ Medication use (vs. non-user) + Age + Gender + Smoking
Status + Pack-Years + BMI + Study Site
e Inhaled corticosteroid use can be defined as: documented use (MEDI-SCAN code 221000)
over the past two weeks
e ACQ score is omitted from the proposed ARIC model due to lack of concordant variables

Statistical significance will be determined using false discovery rate to account for the number of
tests analyzed.
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