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with progression free survival in myeloma
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[ ABSTRACT I METHODS )

- 10,000 random case-control
permutations center at 50%
accuracy; never above 63%
Actual survival comparison: all

« Two phase llI clinical trials (similar therapies): ECOG E9487 / SWOG/ECOG S9321
« SNP associations with progression free survival (PFS): two arms long >3 years( n=73);
short <1 year (n=70)

The Bank On A Cure (BOAC) has established DNA banks from multiple cooperative and
institutional clinical trials, and platforms for examining the association of genetic variations

(SNPs) with disease risk and outcomes in myeloma. We have previously described the 3 SNPs reached accuracy of

development and content of a novel custom SNP panel that contains 3,404 SNPs in 983 STATISTICAL APPROACHES & 67% in predicting long versus

genes, representing cellular functions and pathways that may influence disease response, « Univariate Analysis: single SNP tested against the phenotype for correlaton and ranked. 5 short survival.

Loxicities, C(_)mp_licat;ons, and sulrvit\)/al. Altlhc_)ugh survival certginly v;rigs accordinlg to tumor _ Cannot identify interacting SNPs g Subgrqup of Non-syn +
etgrqgene':ty (.Ief'l C romohsomg a norma ities, %ene s.xpr.(le)ss-lon \:janatlons) germ ”:f « Multivariate Analysis: groups of SNPs of size two or more are tested for possible Bromolin ((r)egulatory) ShES

variations that influence the microenvironment, drug distribution, drug transport an association with the phenotype. Example: MDR 5 = - = reached 76% accuracy

metabolism, may also have an association with survival outcomes. To explore SNP
associations with progression free survival (PFS) we compared the BOAC SNP profiles of
short term PFS (less than 1 year, n=70) versus long term PFS (greater than 3 years, n=73)
in two phase Ill clinical trials (ECOG E9487 and SWOG S9321). A variety of analytical
approaches was undertaken including univariate rank ordering, recursive partitioning, and

Accuracy (%)

10,000 Random vs Actual Survival

— Ofteninfeasible in practice due to combinatorial explosion. P <.0001

« Classification methods: use the entire set of SNPs as features to build a model for
differentiating cases from controls.

Leave One Out Cross Permutation

support vector machine learning tools (SVM). Each of these approaches has advantages validation Testing Recursive partition i ng
and limitations in dealing with type | false positive errors as well as sensitivity and « Each time a sample is left +Labels are shuffled for each « Recursive partitioning performed on top 50 rank ordered SNPs for each trial separately
specificity. We included subset validation approaches and randomization of classes to out and a model is built on evaluation « Identify combinations of SNPs that best distinguish PFS groups

address how robust and predictive different approaches were. From our analysis we
conclude germline genomic variations do have an impact on progression free survival, with
a subset of SNPs from the panel reaching 76% predictive association and odds ratios of
survival of 9.6 (Cl 4.5, 20.5), p<0.001, using SVM analysis. Based on univariate

the remaining data « Each genotype is evaluated on its ability to make a correct prediction, creating a decision
node
« A pruned decision tree is created in which the minimum number of the strongest nodes

creates a group prediction

«This process is repeated 10,000
« The built model is evaluated times

on the left out sample

approaches, we find the most significant variations associated with survival differences

were genes that could be functionally categorized as pharmacologic. The presentation will
focus on the analytical approaches, and refinements necessary to assure predictive value
compared to random associations. Notwithstanding the clear importance of tumor cell

« Best suited when the
number of samples are
small

*The p-value is determined based on
the number of times the permutation
accuracy has crossed the accuracy
obtained over actual labels

*The correct classification rate

Recursive partioning tree from 58321
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Recursive pariiBoning 1res irom E9487

Rs174680 Catechol-O-methyltransferase
Rs35683 Ghrelin

variations in genetic deregulation, we conclude that various functions within the bone Rs1047643 Farnesyl transferase 1

marrow and drug response likely interplay as a complex influence on disease progression, RESULTS T o

response, and survival. [ - - ) Rs215101 ATP binding cassette C (ABCC)
Univariate Permutation Test — P-Value i

[ Gl RIESHER } « Individual SNP associations

with true phenotype are not
distinguishable from random
permutation of phenotype

« Bank On a Cure (BOAC) Mission: to create a DNA bank and develop genetic
correlates with myeloma risk, progression, response and toxicities associated
with therapies.

( CONCLUSIONS )

Univariate analysis shows associations for individual SNPs within random

* A combination of SNPs may permutations

be more predictive than
Fig 1. An approach taken in designing individual SNPs 0

the custom SNP chip

Tablel. Functional categories on the
SNP chip panel

Classification methods that look at all SNPs or subgroups show association with
survival with accuracy significantly above random
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