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3. Timeline: 1 year

4. Rationale: |

We aim to investigate the association between insulin-like growth factor-binding protein 7
(IGFBP7), which is also known as IGFBP-rgl, MAC25, AGM, TAF, PSF, and FSTL2, in
relation to cancer incidence, cancer mortality, all-cause mortality, and all-cause mortality other
than heart failure.

Based on protein sequence homology to other binding proteins, IGFBP7 was predicted to bind
IGF-1, and prevent IGF-1 from signaling through its receptor (IGF-1R). This purported function
is cancer important because plasma IGF-1 is robustly positively associated with epithelial
cancers, including prostate, breast, and colorectal cancer (1-3). Based on these promising
findings, drugs blocking IGF-1R were developed and tested in phase 3 clinical trials for the
treatment of breast cancer. Counter to the hypothesis, these drugs were not effective (4). For
example, a trial (Investigation of Serial Studies to Predict Your Therapeutic Response With
Imaging And moLecular Analysis 2 (I-SPY2)) that randomized women with breast cancer to
neoadjuvant chemotherapy plus an anti-IGF-1R drug (a targeted antibody) versus chemotherapy
alone did not document a notable benefit, including within subgroups of levels of tumor
expression (from RNA seq) of IGF-family members (5). Tumor IGFBP7 expression was not
considered in that analysis. However, post-hoc analysis of the trial tumor expression data,
discovered that participants with higher IGFBP7-expressing tumors were resistant to the anti-
IGF-1R drug, while tumors with lower IGFBP7 expressing tumors were responsive to the drug
(unpublished manuscript: Godina C, Pollak MN, Jernstrém H, 2024: “Low tumor IGFBP7
expression predicts complete pathological response of breast cancer patients to IGF-1R targeting
with ganitumab”). IGFBP7 has been shown to be able to bind directly to IGF-1R (6), with higher
affinity than it binds IGF-1. Thus, Godina et al. hypothesized that IGFBP7 competes with the
anti-IGF-1R drug for binding to the IGF-1 receptor.

However, Gondina et al. also found that risk of progression to metastasis was higher in tumors
with higher IGFBP7 expression independent of treatment arm in that same post-hoc analysis,
suggesting that IGFBP7 may be an agonist for IGF-1R. While the function(s) of IGFBP7 when
bound to IGF-1R is not well characterized, other studies have reported positive associations
between tumor IGFBP7 expression (7) and breast cancer progression, and preoperative
circulating IGFBP7 levels when the tumor was positive for membrane IGF-1R and breast cancer
recurrence (8).

While circulating levels of IGF-1 and other members of the IGF family have been extensively
studied in relation to cancer risk (1-3), IGFBP7 has not. IGFBP7 is a secreted protein that is
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detectable in blood. In small studies, insulin resistance (9), and alcohol drinking (10) were
associated with higher blood IGFBP7. In ARIC, IGFBP7 is available in the SomaScan panel
along with many of the other members of the IGF-family. Previously, a discovery study in ARIC
that evaluated the association between 4,877 plasma proteins and heart failure risk, IGFBP7 was
among the top hits after considering multiple testing(11),supporting the feasibility of studying
this plasma protein with cancer incidence and mortality, and all-cause mortality (with and
without death from heart failure) in ARIC.

At this time, the mechanism by which IGFBP7 may influence cancer risk is not certain. Here we
propose a number of aims that are designed to inform the need for additional mechanistic
experiments and for conducting future epidemiologic studies of this protein in cancer etiology
(e.g., etiologically relevant window for measurement of levels).

5. Main Hypothesis/Study Aim:

Aim 1: To discover whether plasma IGFBP7 RFU is associated with the risk of:
a. Cancer incidence, including common cancer sites (prostate, breast, lung, colorectal)
b. Cancer mortality, including common cancer sites (prostate, breast, lung, colorectal)
c. All-cause mortality, including after censoring for incident heart failure

Main Hypothesis: IGFBP7, a secreted protein, is associated with a higher risk of cancer,
independent of age.

Aim 2: To determine the within-person correlation in IGFBP7 at 3 time points (Visits 2, 3, 5)
over the long-term

Aim 3: To determine the strength of association between IGFBP7 and cancer incidence, cancer
mortality, and all-cause mortality with time since blood draw

Aim 4: To identify which plasma proteins across all of those measured in the SomaLogic protein
paneling are correlated with plasma RFU levels of IGFBP7, including members of the IGF
family

Aim 5: To identify which common cancer and other chronic disease risk factors (e.g., diabetes,
BMI) are associated with plasma RFU levels of IGFBP7

6. Design and analysis - please address the following aspects:
a) inclusion/exclusion
. Exclusions:
- Did not consent to studies on outcomes beyond CVD or industry studies
- Do not have SomaScan data available at V2, V3, and V5
- Had a history of cancer before V2 (prevalent)
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- Not Black or White
b) study design
Prospective cohort design
Follow-up from V2 to 12/31/2015 (cancer incidence analysis) or 12/31/2020 (mortality
analyses)

c) outcome and other variables of interest with specific reference to the time of their
collection

Exposure:
- IGFBP7 from the SomaScan at V2, V3, and V5

Outcomes after V2:
-Incident cancer
-Cancer mortality
- All-cause mortality
- All-cause mortality after censoring heart failure-related deaths

For cancer incidence and cancer mortality analyses, we will use the following cancer case
files (common and/or known IGF associations):

- All solid cancers

-Prostate cancer

-Lung and bronchus cancer

-Breast cancer

-Colorectal cancer

-Pancreatic cancer

-Liver cancer

Covariates (at each plasma protein visit):
-Age
-Race
-Field Center
-Sex
-Smoking Status
-Packyears
-BMI
-Diabetes Status (diagnosed, undiagnosed, at-risk, normoglycemic)
-Cholesterol Levels
-Hormone replacement therapy (women)
-Physical activity (meeting guidelines)
-Height
- Alcohol drinking status
-Ethanol intake
-eGFR
-SomaScan proteomic panel, including IGF-family proteins |
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d) summary of data analysis
We will exclude participants without appropriate consent for this study on proteins and cancer.
Aim 1: We will perform Cox proportional hazards regression models to determine whether
plasma IGFBP7 RFU is associated with the risk of incident cancer, cancer mortality, and all-
cause mortality. We will adjust for age, sex, categories of race and field center, and common
cancer risk/protective factors, most of which are shared risk factors with all cause mortality (e.g.,
smoking, obesity). Where appropriate, we will explore whether the associations differ by age,
sex, and race and we will test for interaction using a likelihood ratio test, if necessary.
Additionally, we will perform model diagnostics of the Cox proportional hazards assumption for
the IGFBP7 by time, and if violation is identified, we will include an interaction term in the
model.

Aim 2: Because the biological variability in IGFBP7 has not been described over a long period
of time, we will produce scatter plots to identify intra-individual variability in plasma IGFBP7
RFU at 3 time points: V2, V3, and V5. We will calculate ICCs.

Aim 3: We will repeat Aim 1 stratifying by time since blood draw.

Aim 4: We will use Spearman’s rank correlation analyses to identify which plasma proteins
across the SomaLogic panel are correlated with IGFBP7, especially other IGF-family proteins.

Aim 5: We will use linear regression with IGFBP7 as the outcome to determine the association
between common risk/protective for cancer and other chronic disease risk factors (e.g., diabetes,
BMI) are associated with plasma RFU levels of IGFBP7. We will adjust for age, sex, and
categories of race and field center.

All analyses will be conducted in SAS and/or R. |

| e) Any anticipated methodologic limitations or challenges if present

1. Sample size for some cancers may be too small to study.

2. Prior work has not used the SomaScan platform. We confirmed that IGF-1 is associated
with breast cancer risk in ARIC using this platform. We confirmed that IGFBP7
measured by SomaScan is correlated with other proteomics platforms.

3. IGFBP7 appears to have may functions and is likely correlated with many other proteins.
We will attempt to assess correlations and adjust for any moderate to highly correlated
proteins to address confounding.

4. Our collaborator (Dr. Pollak) reports that plasma levels of IGFBP7 do not appear to have
strong genetic instruments (unlike IGF-1) and thus, we will not be able to address
causation using Mendelian randomization.

f) Will the author need Limited data to complete the proposed manuscript? ]D Yes,
Limited data is needed (Provide a brief (2-3 sentences) justification for requesting
PHI data) . O No, De-identified data will be sufficient.
*Please note, Limited dataset access is strict and rarely provided. Limited data includes
identifiable information such as dates (birthdays, visit dates, etc.). CMS, Genomic, Geocoded,
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Proteomics/Somalogic, and other -omic data all fall under the limited data category. De-
identified data does not include dates. All dates are date adjusted to "Days since Visit 1".

This study will use the SomaLogic data.

7.a. Will the data be used for non-ARIC analysis or by a for-profit organization in this
manuscript? (Non-ARIC analysis means that the authors are not regarded as ARIC
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