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TO BE DISCUSSED
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• Terminology

Data-Driven

Data Analytics

Research Data
Analytics

• The data – sources and attributes
• Impact of precision medicine and targeted therapy on research data analytics
• Research data analytics at Thomas Jefferson University and University Hospitals
Plymouth NHS Trust
• Participation in the TriNetX global health research network
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TERMINOLOGY

DATA-DRIVEN APPROACH
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The adjective data-driven means that
progress in an activity is compelled
by data, rather than by intuition
(“gut feelings”) or personal
experience

Definition from Wikipedia.
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DATA ANALYTICS
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• Analytics is the discovery, interpretation, and communication of
meaningful patterns in data
• Analytics often involves data visualization to communicate insight
(i.e., understanding of the data)
• Data analytics is used in many industries to allow companies and
organization to make better business decisions and in the
sciences to discover or support models or theories
Definition from Wikipedia.

THE IDEA THAT I [SHOULD] TRUST MY EYES MORE THAN THE STATS, I DON'T
BUY THAT, BECAUSE I'VE SEEN MAGICIANS PULL RABBITS OUT OF HATS,
6
AND I KNOW THAT THE RABBIT'S NOT IN THERE.
BILLY BEANE OAKLAND A'S GENERAL MANAGER

In 2003 "Moneyball” described
an evidence-based approach to
assembling a baseball team
§ New metrics were developed to
characterize outcomes
§ 15 years later, every American
professional baseball team uses
sophisticated data analytics
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THE MANCHESTER CITY APPROACH
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• All 20 clubs in the Premier League now employ
data analysts to make sense of thousands of
data points, including many new metrics.
• Manchester City has 11 analysts involved in
pre-match preparation and post-game debriefs.
• They also help to identify transfer targets and
devise strategies for nurturing young players
through the ranks.

The advanced metric Defensive Coverage measures the area of defensive responsibility implied by a player’s defensive actions during a
match. Graphic showing Juventus's defensive coverage for the 16/17 Champions League final.

DATA-DRIVEN APPROACH AND DATA ANALYTICS
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Hypothesis:
Using a data-driven approach to research study
design — as is used to “design” sports teams —
would lead to more productive clinical research.
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SKCC STUDY: Using A Data-Driven Approach To Clinical Trial Design
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• Oncology trials historically have a high incidence of failure to reach
accrual requirements.
• In 2012, we retrospectively analyzed clinical data to determine the cohort
sizes for patients satisfying the eligibility criteria for trials that had been
opened at SKCC.
• The study’s hypothesis: analysis of the patient data could have
predicted whether a sufficient number of patients existed for a trial.

SKCC STUDY CONCLUSIONS
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• Successful prediction of failure to achieve a
trial’s accrual goals.
“If our method retrospectively found
insufficient cohort sizes, that trial, in fact, did
fail to meet accrual goals.”
• Application of this methodology in the trial
design phase would have reduced wasted effort
and resources.
Journal American Medical Informatics Assoc September 2013

Note: When the analysis indicated a sufficient cohort size existed for a trial, it
might still not reach accrual goals because of other factors, such as
competing trials.
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DATA-DRIVEN APPROACH AND DATA ANALYTICS
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Conclusion:
A “Manchester City Approach” to study design
would lead to more productive clinical research.
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THE DATA
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WHY RESEARCH DATA ANALYTICS?
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HYPOTHESIS GENERATION

COHORT IDENTIFICATION

• USE CASE: A neuroscientist wishes to
access patient data to explore possible
links between PSEN2 mutations and
early onset Alzheimer's disease

• USE CASE: A basic scientist needs to
know if there are sufficient tissue
specimens from Asian women with “triple
negative” breast cancer for a biomarker
study

• USE CASE: A cardiology researcher
wants to see if pre-treatment troponin
levels are predictive of heart failure in
transplant patients

• USE CASE: A clinical researcher wants
to assess the feasibility of finding
sufficient non-small cell lung cancer
patients expressing ROS1 mutations for a
clinical trial

PRECISION MEDICINE AND TARGETED THERAPY
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Hypothesis generation or cohort definition typically
need patient data from the hospital EMR, registries,
and biobanks.
Targeted therapy trials usually additionally need
genomic data – be it germline and/or somatic (tumor)
mutation expression.
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TYPICAL TARGETED THERAPY ELIGIBILITY CRITERIA
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• Consider a study for locally advanced colon patients with KRAS mutation-positive
tumors:
o

INCLUSION CRITERIA

§ Stage 2 or 3 colon cancer
§ KRAS mutation determined in a CLIA-certified lab
o

EXCLUSION CRITERIA

§ Clinically significant cardiovascular disease (including myocardial infarction,

unstable angina, symptomatic congestive heart failure).
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RESEARCH DATA ANALYTICS
AT THOMAS JEFFERSON UNIVERSITY
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JEFFERSON’S EVOLUTION WITH RESEARCH DATA ANALYTICS
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J E F F E R S O N R E S E A R C H D ATA A N A LY T I C S T I M E L I N E
2010

2011

2012

Quick start i2b2 Deployment of TJUH
Developed
pilot project
clinical data
methodology for
completed by
warehouse (CDW)
the prediction of
Recombinant Data and i2b2 research
clinical trial accrual
Corp. (RDC)
data mart (RDM).
using the Jefferson
Expansion of RDM to
RDM
include specimen and
tumor registry
ontologies and data

2013

2014

2015

2016

2017

RDC starts
expansion of TJUH
CDW.
Addition of i2b2
RDM omic data
ontology and data
started.

TriNetX project
starts.
Neuroscience
Biobank project
starts.

TriNetX
deployment
includes tumor
registry data.

TriNetX
deployment
includes
genomics data.
TriNetX
collaborative
network with
UTSW.
Whole exome
sequencing data
project started.

Exome data
project
continues.

SKCC’S RESEARCH DATA MART DEPLOYMENT
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In addition to EMR patient data (demographics, diagnoses, medications, labs and procedures):
• Comprehensive data set for cancer patients from cancer registry (tumor histology, stage,
recurrence, treatment and disease-specific factors)
• “Omic” molecular diagnostic patient data from pathology A/P system and outsourced vendor
system
o Currently > 400 genes with > 12,000 mutations (both in-house and outsourced Foundation Medicine
results)
• Biospecimen annotation from biobanking system
o Specimen anatomic origin, class, type, pathology and slide images
More than 160 million observations on over 3 million patients, refreshed weekly
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RESEARCH DATA ANALYTICS
AT UNIVERSITY HOSPITALS PLYMOUTH
NHS TRUST

STUDY TYPE: FEASIBILITY, INTERVENTIONAL (CTIMP IV),
STUDY DESIGN: TREATMENT, PARALLEL ASSIGNMENT, OPEN LABEL,
RANDOMIZED, EFFICACY STUDY OF THERAPY IN SEPSIS .
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• The Research, Development and Innovation Department were approached to support an in house
study looking at the treatment of Sepsis patients presenting to ED
• The study expected that approximately 200 patients presenting with sepsis in ED would be
recruited (maximum estimate – 400 patients).
• The study closed having recruited only 48 patients, a quarter of the lower estimate.
• The study excluded sepsis patients who presented with an existing diagnosis of chronic
obstructive pulmonary disease (COPD). These patients could have been included and it would
have substantially improved recruitment. COPD patients were only excluded as it was thought
there were sufficient patients arriving in ED with sepsis but without the added complication of
COPD.
• Robust data analytics would have allowed a more realistic estimate of potential recruitment and
the study design would have been altered to included patients with COPD avoiding recruitment
delays and the study closing without achieving its target. The study didn’t go forward to a mutlicentre trial
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THE EVIDENCE IS THERE.
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TriNetX offers University Hospitals Plymouth NHS Trust the opportunity to
be part of its global healthcare research network; providing a synergy
between healthcare organisations, biopharmaceutical companies, and
Contract Research Organisations (CROs);
Analytics derived from the TriNetX platform helps to improve effective trial
design, efficiency, and delivery and to accelerate patient identification for
recruitment. The more data captured within the platform the tighter the trial
design to avoid slow recruitment or unnecessary amendments.
As the TriNetX community grows further collaborations can be forged
providing increased opportunities for patients to have the earliest access to
new and innovative treatments and faster.
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PARTICIPATION IN THE TRINETX
GLOBAL HEALTH RESEARCH
NETWORK
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NEED FOR DATA SHARING NETWORKS
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• A single institution typically has only a small patient sub-population
satisfying a targeted therapy trial’s genomic profile criteria.
• About 3 of 5 cancer treatment trials are now targeted
• A network of institutions, with inter-operative data analytical
capabilities and the ability to share data, is needed to identify the
cohorts needed for these trials.

WHAT IS THE TRINETX GLOBAL HEALTH RESEARCH NETWORK?
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CRO

A network of healthcare organizations,
pharma and CROs on a cloud-based
research platform
HEALTHCARE ORGANIZATIONS
o Research their own patient population
o Collaborate with peer institutions
o Attract industry-sponsored clinical trials
PHARMA AND CROS
o Design feasible clinical trial protocols
o Select sites with eligible patients
o Recruit patients faster

BioPharma

BioPharma

Healthcare
Organization

Healthcare
Organization

Healthcare
Organization

Healthcare
Organization
Healthcare
Organization
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TYPES OF RESEARCH
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LOCAL

COLLABORATIVE

INDUSTRY-SPONSORED

A principal investigator (PI) at a
healthcare organization can research
his/her own patient population via the
TriNetX rich web user interface

A PI at a healthcare organization can
form a collaborative network with peer
institutions and research the patient
population of all collaborators via the
TriNetX user interface

An pharma/CRO investigator can
research all sites on the health research
network

i2b2

Clinical
Warehouse

Clinical
Systems

Healthcare Org.

Healthcare Org.

Healthcare Org.

WHO IS INVOLVED? More than 60 HCOs and 12 pharma/CROs
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* Partial list of logos.
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TRINETX GLOBAL HEALTH RESEARCH NETWORK HEALTH CARE
ORGANIZATION MEMBERS

UK 9
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Bulgaria 1
Estonia 1
Germany 2
Hungary 1
Italy
3

USA 49
Israel 3
Philippines 1
Malaysia 1
Singapore 1

As of April 2018.
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