Visual Data
Science Lab

Coral

Web-based Visual Analysis Tool for Creating
and Characterizing Cohorts

Patrick Adelberger, Klaus Eckelt, Markus J. Bauer,
Marc Streit, Christian Haslinger, and Thomas Zichner @ https:/jku-vds-lab.at/biovis22-adelberger
] patrick.adelberger@jku.at

J z JOHANNES KEPLER
UNIVERSITY LINZ 1


https://jku-vds-lab.at/biovis22-adelberger
mailto:patrick.adelberger@jku.at

Team

Visual Data
- Science Lab

..... ~

Klaus Eckelt Marc Streit

~ Boehringer
IHII Ingelheim

Thomas Zichner Markus Bauer Christian Haslinger

J z U JOHANNES KEPLER
UNIVERSITY LINZ



Motivation

Lung Adenocarcinoma (TCGA, PanCancer Atlas)

Groups: (drag to reorder) (R RGLCLLALO) (B) MUC16_mut (242) | GG TIEEM Sclect all | Deselect all

Overlap Survival Clinical Genomic Alterations MRNA Protein Microbiome Signature

© Samples (232) that overlap in the selected groups are excluded from sample-level analysis in other tabs.
© Patients (232) that overlap in the selected groups are excluded from patient-level analysis in other tabs.
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© Samples (232) that overiap in the selected groups are excluded from sample-level analysis below.

© Patients (232) that overiap in analysis below.
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START ANALYSIS

Coral is a cohort analysis tool to interactively create and refine patient cohorts,

while visualizing their provenance in the Cohort Evolution Graph. The resulting cohorts can then
be compared, characterized, and inspected down to the level of single entities.

(® Watch intro video (@ Learn more about Coral
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Getting Started

The workflow of Coral consists of two steps: creating cohorts, and characterizing them. Operations from these two categories are carried out in an iterative

workflow.
Cohort Creation Cohort Characterization
An initial cohort that contains all items of the selected dataset is created automatically. Creation Characterization operations give insights into the cohorts. Similarities and differences between
operations allow users to create new sub-cohorts based on different attributes and attribute cohorts can be checked visually with the View operation, and statistically with the Compare 6
combinations. Cohorts are refined with the Filter operation, or divided into multiple cohorts with operation. Additional operations give access to prevalence information and the data of individual

the Splitoperation. tems.
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Datasets

AACR

American Association
for Cancer Research

PROJECTGENIE

FINDING CURES TOGETHER'

https://www.aacr.org/professionals/research/aacr-project-genie/
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Use Case with GENIE Dataset

The NEW ENGLAND JOURMNAL of MEDICINE

CORRESPONDENCE

Distribution of KRASS!2¢ Somatic Mutations

across Race, Sex,

TO THE EDITOR: Hong et al. (Sept. 24 issue)!
present results of an early-phase clinical trial of
sotorasib, which showed promising clinical
benefir. Patients had non—small-cell lung cancer
(NSCLC; 46%) or colorectal cancer (33%), and
White patients constituted 76% of the cohort. As
drugs are being developed for the previously
“undruggable” KRAS®*" mutation, it is impera-
tive to study the distribution of this mutation
across sex, race,” and all cancers.

We extracted data from the registry of the
American Association for Cancer Research Proj-
ect Genomics Evidence MNeoplasia Information
Exchange (GENIE), version 8.0° (see the Methods
section in Supplementary Appendix 1). We stud-
ied the distribution of KRAS®* mutations in
32,138 patients with cancer across race (Asian,
Black, and White) and sex and in 10 cancer types
(Table 51.1 in Supplementary Appendix 2). A
total of 2045 patients (6.4%) were Asian, 2355
(7.3%) were Black, and 27,738 (86.3%) were
White. KRAS®® mutations were compared ac-
cording to race and sex, and P values were cor-

and Cancer Type

with colorectal cancer and those with NSCLC,
female patients harbored significantly more
KRAS““" mutations than male patients (Table
51.3 in Supplementary Appendix 2).

Among patients with NSCLC, White and
Black patient groups were enriched for KRASE1*
mutations more than Asians (White patients,
1153 of 8892 [13%]; Black patients, 94 of 862
[10.9%]; and Asian patients, 25 of 690 [3.6%])
(P<0.001). It is striking that there were differ-
ences by sex within the same ethnic groups of
patients with NSCLC. KRAS®*® mutations oc-
curred more often in White female patients than
in White male patients with NSCLC (odds ratio,
1.4; 959 confidence interval [CI], 1.3 to 1.6;
(<0.001) and more often in Asian male patients
than in Asian female patients (odds ratio, 5.2;
95% CI, 1.9 to 17.9; Q-0.01) (Fig. 18, and Tables
514 and S1.5 in Supplementary Appendix 2).
Among patients with colorectal cancer, White
female patients were enriched for KRASS2¢ mu-
tations more than White male patients (odds
ratio, 1.4; 95% CI, 1.1 to 1.9; Q—0.04) (Fig. 1C).
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Figure 1. KRAS“*** Mutation Landscape of 32,138 Patients.

Panel A shows the distribution of KRAS®**® mutations in 10 cancer types. Data were obtained from the American
Association for Cancer Research Project GENIE (Genomics Evidence Neoplasia Information Exchange), version 8.0.
The frequency of KRAS®'*" mutations are shown by subgroups defined by race and sex among patients with non—
small-cell lung cancer (NSCLC; Panel B} or colorectal cancer (Panel C). Values shown within the bars refer to the
number of patients with KRAS®**® mutations; values above the bars refer to the total number of patients for each
cohort. Fisher's exact test was used to calculate the odds ratios and 95% confidence intervals. A two-sided bino-
minal test was used to establish P values, which were corrected by the Benjamini-Hochberg methed to determine
Q values.

Nassar, Amin H., et al.

Distribution of KRAS G12C somatic mutations across race, sex, and cancer type. New England Journal of Medicine 384.2 (2021): 185-187.
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) » Coral * Interactive Cohort Analysis - Mozilla Firefox
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Coral is a cohort analysis tool to interactively create and refine patient cohorts,

while visualizing their provenance in the Cohort Evolution Graph. The resulting cohorts can then
be compared, characterized, and inspected down to the level of single entities.

(® Watch intro video (@ Learn more about Coral

#._ Coral B B Anafysis Session Management i * & use

Change Layout: O 2 0O

Datasets: | missuk - ceuuse -

Tissve Tumortype
GENIE public Y Lung adenocarcino. <
W 15466

Tumortype
Colon adenocarcin
| 10604

KRAS: AA Mutat N
< View, Filter & Split ‘M‘—, Output Cohorts

Histogram  off = & KRAS; AA Mutation
“l i 4 Asi P.Gly12Cys
il 8

Share within Cohort Select bars with a mouse

30% o % 60%  TON 80N 90% 100% click, All bars are selected
L - — KRAS: AA Mutation

initially. P.Gly12Cys
27

Y Filter

§ Split

A Mutation

Getting Started

The workflow of Coral consists of two steps: creating cohorts, and characterizing them. Operations from these two categories are carried out in an iterative
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Coral is a cohort analysis tool to interactively create and refine patient cohorts,
while visualizing their provenance in the Cohort Evolution Graph. The resulting cohorts can then
be compared, characterized, and inspected down to the level of single entities.
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Getting Started

The workflow of Coral consists of two steps: creating cohorts, and characterizing them. Operations from these two categories are carried out in an iterative

workflow.
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