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How to Score Multivariate Data
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The CTSA Consortium
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U-Statistics for Translational Science

Advantage over methods based on linear models:

Do not assume that all differences of the same

magnitude have the same relevance.

 Insure that statistical results are biologically meaningful

» Are robust to the effect of outliers

» Do not require data to be transformed prior to
statistical analysis

U-statistics lack of a unifying theory:

* Restricted to uni/bi-variate data and simple designs

* Hodgepodge of methods

» Risk of accidental misspecification
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puScores in Phenomics: FA

- Patients sorted by FA severity uScores
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RU CCTS — UCD CTSC RU CCTS — UCD CTSC

Fanconi Anemia: Complex Phenotype

Phenotype

Chromosome Life @I Hematological Congenital
Breaks Span Manifestations Malformations

The adverse event....
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Subjects by Mutation Status

Tlests Based on py-Scores

For a subject to develop
FA, both strands of the
same gene need to be
affected.

The new function

‘prentice.test’

integrates / extends mcnemar.test
(at twice the speed) SMN.pvalue
several well-known tests: \yijcox test

Replications

NN | Granularity
- — @ — [Blocks

N NN | Conditions
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Fig.: Mutation map for 100

FANCA subjects (rows) by

exons or introns with affected:
variations. The effect of M 0 strands
frame-shift, splicing, indels,
and stop codon mutations
are assumed to affect the
protein encoded in all
downstream gene regions.

kruskal.test
friedman.test

=
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N
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prentice.test 1 strand

_ ) 2 strands
http://cran.r-project.org/index.html
CSAN

http://csan.insightful.com/Default.aspx
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Severity by FANC A Mutation Status
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Patients with both mutations
beyond Exon 37
have a mild phenotype

Better Discrimination

RU CCTS - UCSF CTsSI
muStat available on CTSPedia

CTSpedia: A Knowledge Base for Clinical & Translational Sciences
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R/S-PLUS Packages/Scripts/Functions & Tools
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RU CCTS — UCSF CTSI
puStat Discussion Forums

CTSpedia: A Knowledge Base for Clinical & Translational Sciences
TR

Navigation
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pStat: Grid Architecture

RU CCTS — UCSF CTSI

muStat Discussion Forums

CTSpedia: A Knowledge Base for Clinical & Translational Sciences

Mavigation
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How to Specify Complex Phenotypes?

WISDOM for Research Support
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WISDOM as a Knowledge Broker
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WISDOM: Data Base Creation
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RU CCTS - VICTR / YCCI

WISDOM for REDCap WISDOM
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RU CCTS - UCSF CTSI
NIH Data Sharing Policy Collaboration on Resources

“To ensure that others can use” data,
meta-data is needed that documents RU

UCSF
“definitions of variables, CTsSI

details about codes

the methodology and procedures
used to collect the data,

variable field locations, [...].
The precise content of only the DOMAIN
documentation will vary by the
e scientific area,

Vanderbilt

rants.nih.gov/grants/policy/data_sharing/data_sharing_guidance.htm
0 27

Plans to Meet Challenges

Develop Using the CTSA environment

e Best Practices and to

e Resources e Develop an ontology and

® Build and share tools
(muStat, WISDOM)

Based on novel non-parametric

e Experimental Design approaches (u-statistics) and

e Protocol Writing on biostatistical knowledge at

e Data Management (Oracle) the layers

e Data Acquisition (REDCap)

e Safety Monitoring

e Statistical Analyses (uStat)

e Data Sharing

to assist clinical and trans-
lational scientists with
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