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Data-Driven Improvements in Clinical Care

Clinical Research:
•Randomized Clinical Trials
•Pragmatic Trials
•Comparative Effectiveness Research
•Observational Research:  Longitudinal 
Cohorts, Registries

Quality Improvement:
•Quality Metrics 
•Clinical Pathways/Decision 
Support

Economic Factors:
•Health Care Resource 
Utilization 

Current state of data accumulation:  
Fragmented, Siloed, Expensive, Inefficient



Current State

Mrs. Smith, a 75 year old generally 
healthy but obese woman, 
presented to an emergency room 
with gastrointestinal bleeding

Upper endoscopy: 
tumor at the junction of the 
esophagus and the stomach

Biopsy: 
gastrointestinal stromal tumor    



Current State

*CT Images not available

data entry required:
demographics/insurance/contacts
complete medical history



Current State

• Sent home, but worried because of no definite 
treatment plan

• Non-reimbursed medical expenses are increasing

• Next day: Emergency Room visit

• She lives alone, her daughter misses several 
days of work to coordinate her care



Current State
• 2 days later, her CT scan arrives

Medical Oncology referral



Current State
• Imatinib recommended; genotyping ordered

Result:

Conclusion:  Imatinib is not effective



Current State
• Declines clinical trial participation

• Subtotal gastrectomy performed 

• Lengthy post operative recovery

• No adjuvant therapy,  higher risk 
for disease recurrence 



Current State



Our Future

• Mrs. Smith presents with a high 
risk gastrointestinal stromal 
tumor, complicated by 
gastrointestinal bleeding 

• Well before her visit, her full 
EHR, including all images, is 
available to you formatted in a 
manner identical with the one 
that your team uses



Our Future

Nonmetastatic gastrointestinal stromal tumor, high risk

Imatinib mesylate

*tumor mutational testing may change recommendations, likelihood of 
this is 15% with gastric location of primary tumor; CLINICAL TRIALS MAY 
BE AVAILABLE

*recommend pre-operative functional assessment due to age, BMI

914 patients, age-matched >70*ref

Mary Smith             

Outcomes for 12,345 patients with GIST were captured by CancerLinQ.        



Our Future

• PLAN:  
– Genotyping, initiate pre-operative imatinib
– Home-based fitness program in preparation for surgery 

in ~6 months



Our Future

Back home, Mrs. Smith is concerned that her bowel 
movements are a bit dark, and calls her granddaughter, who 
reports this to the web-based patient support site 
coordinated by your clinic 



Our Future
• Tumor genomic characterization results show you that 

she is unlikely to respond to imatinib  

• Treatment change:  surgery or treatment on a clinical trial



Our Future



Our Future

• Successful surgery, minimally invasive 
gastric resection

• Smooth post-operative recovery



Our Future

Five years later:
• International cohort: 90% of GIST patients,      

– 390 cases with a pD842V mutation

• Prospectively collected overall survival data from clinical 
trials and EHR-based longitudinal data



Our Future
• Clinical care is efficient
• Unnecessary costs are reduced
• Home-based evaluations and interventions are 

facilitated
• Patients and families are engaged and informed
• Errors caused by poor communication are reduced
• Research is facilitated
• Learning is integrated into every-day practice

WHY IS THIS SO DIFFICULT TODAY?



Definition:  Learning Health System 

“An integrated health system which harnesses 
the power of data and analytics to learn from 
every patient and feed the knowledge of what 

works best back to clinicians, health 
professionals, patients and other stakeholders to 

create cycles of continuous improvement."
Friedman CP et al, 2010; Sci Trans Med 2:57



"Summary." National Academies of Sciences, Engineering, and Medicine. 2019. Guiding Cancer Control: 
A Path to Transformation. Washington, DC: The National Academies Press. doi: 10.17226/25438.×



TOOLS AND ANALYTICS

DATA ACCESS

HIGH QUALITY COMPUTABLE DATA





GENERALLY AVAILABLE

GENERALLY NOT AVAILABLE

SOMETIMES AVAILABLE

STRUCTURED DATA ELEMENTS FROM CURRENT EHRs

• Diagnosis codes
• Encounter codes
• Infused medications

• Laboratory tests 
• Smoking/Pain assessments
• Physical exam values 

• Staging (group and 
individual elements)

• Oral medications

• ER/PR/Her2 tests
• ECOG performance scores
• Hospice referral

• Histology
• Genetic tests
• Treatment intent

• Surgery 
• Radiation Therapy
• Imaging results

• Disease status (progressing, stable, NED)



Tobacco Use Assessment*

*>15.5 million entries

Subset of 51 different 
representations

EMRs:
Allscrips Epic
Aria Mosaiq
Centricity OncoEMR
CureMD NextGen



1.6 million patient    
records received

We need 
better data!

Retrospective data curation using machine 
learning and national language processing is 
INSUFFICIENT and NOT SCALABLE





Purpose: To develop and maintain standard computable 
data formats, known as Minimal Common Oncology Data 
Elements (mCODE), to achieve data interoperability and 
enable progress in clinical care quality initiatives, clinical 
research, and healthcare policy development

mcodeinitiative.org



mCODE v0.9.1

© 2019 The MITRE Corporation. All rights 
reserved. Approved for Public Release; Distribution Unlimited. Public Release #19-0219.



ICAREdataTM

Integrating
Clinical trials
And
Real world
Endpoints
data

Will facilitate research



Will facilitate data sharing



tools for data capture, analysis, and clinical application

• Clinical pathways 
• Clinical decision support
• Care coordination 
• Clinical trials data management
• Clinical registries
• Outcomes research models 
• Clinical practice quality initiatives 
• Development and implementation 

of machine learning approaches

A wide range of organizations will develop

-enabled 



• Consent for research data use
• Patient reported outcomes
• Medical records home 
• Patient education 

• Care coordination 
• Wellness programs 
• Chronic disease management 
• Rare disease care & research

will facilitate patient engagement in healthcare



PRIVATE
INDUSTRY

PATIENTS

ACADEMIA

HEALTH 
SYSTEMS

REGULATORY 
AGENCIES

GOVERN-
MENT

CMS

CLINICIANS

PAYERS

Who benefits?







http://internalmedicine.osu.edu/hematology/directory/faculty/bloomfieldclara/
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