Immunotherapy-mediated thyroid dysfunction: genetic risk and impact on outcomes with
PD-1 blockade in non-small cell lung cancer
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Supplementary Figure 1. Schema of the methods for examining the relationships

between spontaneous hypothyroidism, thyroid irAEs, and response to anti-PD-1 therapy.
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Supplementary Figure 2. Thyroid irAEs as a predictor of PFS and OS in individuals with
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OS > 90 days in the MSK cohort. Kaplan-Meier survival curves are unadjusted and
compare those who had a thyroid irAE to those who did not have a thyroid irAE. The x-
axis reflects time from start of CPI therapy.
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Supplementary Figure 3. Validation of PRS models for thyroid disease developed in UK
Biobank in BioVU. ROC curves for PRS for self-reported hypothyroidism and taking
thyroid medications were developed in UK Biobank using LDpred and tested in BioVU
among participants who were not known to have lung cancer and received CPI. B.
Relative risk of PRS by decile in the non-cancer VUMC BioVU cohort.



Supplementary Figure 4

Thyroid Medication PRS

1.0 q : 100 7y
A *_*
0.8 - AUC = 0.6 4 90+ gi log-rank p-value = 0.02
S
o g 80+
S =
;0.6— 5 R HAR ' PRS Tertile
2 'S 1
o= >
8 S n == 2
Qo Y
© 3
g 0.4 A 9
= S 601
[
Q0
<
0.2 A
501
—
0.0 ¥ ’ ’ . . . o/.r : . : : : : : .
0.0 0.2 0.4 0.6 0.8 1.0 0 6 12 18 24 30 36 42 48
False positive rate Time to thyroid irAE (mo)

Supplementary Figure 4. Hypothyroidism PRS (using thyroid medication PRS) as a
predictor of CPI-induced hypothyroidism events in the VUMC and MSK cohort. The left
panel shows the ROC curve and right panel shows time to event by PRS tertile. P-values
for the three curves are calculated using a log-rank test.
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Supplementary Figure 5. PRS values for DFCI tumor imputed and germline genotyped
samples. PRSs shown are: (A) hypothyroidism and (B) thyroid medication. Each point
represents an individual with genotyped (x-axis) and imputed (y-axis) PRS values.
Pearson correlation between the scores is listed in each panel.
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Supplementary Figure 6: Hypothyroidism PRS (using thyroid medication PRS) as a
predictor of CPI-induced hypothyroidism events in the DFCI cohort. The left panel shows
the ROC curve and right panel shows time to event by PRS tertile. P-values for the three
curves are calculated using a log-rank test.
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Supplementary Figure 7. PFS in the combined MSK + VUMC cohort and OS in the
MSK cohort starting from the time of CPI therapy start by PRS tertile. (A) hypothyroidism
PRS and (B) thyroid medication PRS



Supplementary Table 1. Individual SNPs from the UK Biobank hypothyroidism GWAS
that were associated with CPI-induced thyroid irAEs in the MSK + VUMC cohort at p <

0.05. Bold italics indicates variant passed multiple hypothesis testing. Effect and

alternate alleles in the MSK + VUMC cohort were aligned to the effect and alternate
alleles in the original UK Biobank GWAS. Models in the MSK + VUMC cohort were

adjusted for age at diagnosis, sex, and the first ten principal components.

Chr: chromosome, SNP: single nucleotide polymorphism, Alt allele: alternate allele,
freq: frequency, HR: hazard ratio, L95: lower 95% confidence interval, U95: upper 95%
confidence interval

Variant Information

MSK + VUMC Cohort Results

UK Biobank GWAS Results
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Supplementary Table 2. PRS as a predictor of PFS in the combined MSK + VUMC
cohort and OS in the MSK cohort. Time-dependent models were adjusted for age, sex,
combined anti-PD-(L)1 + anti-CTLA-4 therapy, and first 10 principal components.
Adjusted hazard ratios are per standard deviation of the PRS.

medications

PFS oS
PRS Phenotype aHR 95% CI p-value aHR 95% CI p-value
Hypothyroidism 1.00 0.92-1.08 0.96 1.05 0.94-1.18 0.4
Thyroid 1.00 0.92-1.08 0.97 1.07 0.96-1.20 0.2




