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What is ASCO?
 Mission: Conquering cancer through research, education, and promotion of 

the highest quality patient care.

 Vision: A world where cancer is prevented or cured, and every survivor is 
healthy.

 ASCO Promotes and Provides For
 Lifelong learning for oncology professionals,
 Cancer research,
 An improved environment for oncology practice,
 Access to quality cancer care,
 A global network of oncology expertise, and
 Educated and informed patients with cancer.



What is CENTRA?
Center for Research and Analytics, established January 2017

Mission:
 Supporting ASCO’s mission to conquer cancer by generating, integrating, analyzing, and sharing 

oncology data to foster innovation in research and patient care

 Two divisions (~25 staff)
 Division of Research Strategy and Operations
 Division of Biostatistics and Research Data Governance
 ~12 staff entirely devoted to TAPUR study

 Current and recent areas of research and support:
 CancerLinQ Discovery research
 Quality metrics for cancer care
 Adverse event reporting
 Expansion of eligibility criteria in cancer clinical trials
 Grants supporting analysis of CancerLinQ data



97% of patient data
locked away in unconnected 

files and servers

1.7
people diagnosed with 

cancer in the US

MM

Why CancerLinQ?



What if…

We could bring all the electronic data that is 
collected from the every day care of every cancer 

patient into one rapid learning network?



Rapid Learning Systems
 “Rapid learning system for cancer care”

 Abernathy et al. JCO Sept 2010
 “A Foundation for Evidence-Driven Practice”

IOM workshop (Oct 2009) 
(https://www.nap.edu/read/12868)

 6 basic elements of the continuous learning process:
1. Capturing the experiences of every clinical encounter
2. Developing consensus and guidelines based on the 

experiences that have been captured
3. Validating the various guidelines that have been 

developed
4. Delivering care based on those guidelines
5. Ensuring that care is standardized and harmonized, while 

controlling variation that allows for innovation and the 
generation of new information

6. Creating natural feedback loops so the results captured 
are evaluated and fed back into the system for learning 
and improvement purposes



CancerLinQ milestones

IOM releases vision for rapid 
learning health system in oncology

2010

2013
CancerLinQ prototype completed

Technology co-innovation 
agreement signed with SAP

2015

2016
1st CancerLinQ practice

goes live

>100 practices signed to participate

2017

2018
Collaboration w/ Tempus, Precision HealthAI



 Cancer Learning Intelligence Network for Quality

 Working to improve the quality and value of care for all patients, CancerLinQ® 

connects cancer care team members, researchers and sponsors with real-world 
cancer data.

• Not-for-profit subsidiary of ASCO

• Dedicated staff and governing board

• Mission: Empowering the oncology community to improve quality of care and 
patient outcomes through transformational data analytics.



What is CancerLinQ?
 Created to give oncologists a robust quality monitoring system that 

collects and analyzes data from all patient encounters so that we can 
deliver to patients the highest possible quality of care.

 When a practice participates in CancerLinQ®, treatment information 
about the practice’s patients is added to a database that includes 
thousands of other people with cancer.

 Practice Tools:  ASCO-member physicians gain personalized 
guidance on treatment decisions by matching each patient’s care 
against quality standards and against data from patients with similar 
characteristics. 



Leading institutions part of the CancerLinQ community



How CancerLinQ works
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An extension of CancerLinQ’s quality-improvement-focused 
database designed to support hypothesis-based research

• Key structured data elements with additional curation effort.

• Uses machine assisted human curation to extract additional data 
from unstructured data and provide it in structured format

• Initial areas of focus for curation: 
– Non-small cell lung cancer

– Breast cancer

What is CancerLinQ Discovery™?



No Name                             



CancerLinQ Discovery (CLQD)
CLQD integrated into CENTRA mid-February 2018, along with CLQ Research & 
Publications Committee (RPC)

CENTRA provides centralized organization and administration of ALL ASCO data 
assets

 Consistent, high-quality experience for research requests
 Economies of scale and increased efficiencies 

CENTRA provides on-going administration, management, coordination, 
and harmonization of data request and access for CLQD

https://www.cancerlinq.org/solutions/researchers

https://www.cancerlinq.org/solutions/researchers


One of a kind?

 Flatiron Health
 Tempus / Concerto AI
 COTA
 …..

(Forbes, March 9, 2018)



CancerLinQ Discovery Attributes
 Includes data from >1 million records, collected from cancer patient EHRs
 Relational

 15 tables including medications, diagnoses, lab tests, radiation treatment, etc.
 Provides insights into practice patterns and outcomes in the ‘real world’ of 

cancer treatment
 Provides insight into:

 Efficacy of different sequences of treatment
 Adherence to treatment guidelines in clinical practice
 Off-label uses of cancer treatments
 Toxicity of treatment in subgroups
 Effects of changing eligibility criteria in clinical trials



Mitigating Risks
 HIPAA Privacy rule: de-identified 

data are no longer PHI and are not 
subject to the privacy rule.

 Just follow Safe Harbor method? 
 “Expert determination method”

 Statistical de-identification
 De-identify data to meet a low risk 

threshold for re-identification 
 Approaches:

 Date shifting and jittering
 Categorizing continuous variables
 Suppression of certain ‘knowable’ 

variables (iterative)

El Emam et al, 2014



Mitigating Risks

 Mean patient risk score must 
fall below a predefined risk 
threshold 

 Risk of re-identification is low
 Even so….

 Data accessed in an AWS 
environment

 Data provisioned in the cloud
 Software tools installed
 Dual authentication, etc. etc.

El Emam et al, 2014



Opportunities:
Clinical Trials vs. Real World Evidence

 Traditional CT exclusions
 Brain metastases
 Prior/concurrent malignancy
 Creatinine clearance < 60mL/min

 Real world
 Patients meeting these exclusions receive treatment
 What is the efficacy of treatments in these patients?
 Are these treatments safe in these patients?

CLQ Patients with advanced (stage III/IV) NSCLC 
(with sufficient data to evaluate criteria)

N

Not excluded by any criteria
10500

Excluded by 1 criterion
Brain metastases 1604
Creatinine clearance 1619
Prior/concurrent malignancy 853

Excluded by 2 criteria

Brain metastases + 
creatinine clearance

273

Brain metastases + 
Prior/concurrent malignancy

294

Creatinine clearance + 
Prior/concurrent malignancy

307

Excluded by all 3 criteria
55

Eligible for clinical traditional clinical trial
5495



CancerLinQ CENTRA Collaboration

 Led by volunteers (Chairs: Dawn Hershman and Heidi Klepin) with ASCO 
staff support

 Evaluate Bevacizumab use in patients with NSCLC and breast cancer (N ≈ 
7000). 

 Areas of focus:
 Contraindicated or ‘cautioned’ use:  patients with hypertension, over age 65, with 

history of thrombosis
 Patterns of blood pressure, with specific focus on increases in blood pressure and 

effects on treatment (dose modifications and discontinuations)
 Changes in bevacizumab use comparing time before vs. after breast cancer was 

removed as an indication in the bevacizumab label. 



CancerLinQ CENTRA Collaboration: Breast Cancer
CLQD 

Bevacizumab 
Breast 
Cohort

E5103
Phase III Adjuvant Chemo +/-

Bevacizumab (2018)

Phase III docetaxel + 
Bevacizumab vs. docetaxel 

+ placebo in EGFR-
metastatic BC (2010) 

Phase III trial of capecitabine +/-
Bevacizumab in previously 

treated metastatic BC pts (2005)

N (%) N (%) N (%) N (%)
Total 1941 (100%) 4994 (100%) 736 (100%) 462 (100%)

ECOG Perf 
Status

Reported within 0 - 90 days prior to Bev 531 (27%)

0 239 (45%) 4274 (86%) 445 (61%) 266 (50%)
1 227 (43%) 717 (14%) 279 (39%) 104 (50%)
2 57 (11%) -- -- 1 (<1%)
3 7 (1%) -- -- --
4 1 (0.2%) -- -- --
No PS within 0 - 90 days prior to Bev 1410 (73%) -- -- --

Age Median 60 51.7 55 52

Race White 1058 (71%) 4221 (85%) 372 (81%)
African American 264 (17%) 565 (11%) 55 (12%)
Asian 12 (0.8%) 158 (3) --
American Indian/Alaska Native 5 (0.3%) -- --
Native Hawaiian/Pacific Islander 0 -- --
Other 142 (10%) 33 (1%) 35 (7%)
Missing/Suppressed 460 17



CancerLinQ CENTRA Collaboration: Lung Cancer
CLQD 

Bevacizumab 
Lung

Cohort

PointBreak: Phase III 
pemetrexed + carbo + Bev vs 

paclitaxel + carbo + Bev + 
maintenance Bev in stage IIIB-

IV NSCLC (2013)

AVAiL
Phase III  

Cisplatin + Gemcitabine + 
Bevacizumab vs. CisGem + Placebo 

Advanced NSCLC (2005)

ATLAS: 
Phase III Bev + Erlotinb vs. 
Bevacizumab + Placebo in 
first line advanced NSCLC 

(2013)

N (%) N (%) N (%) N (%)
Total 4590 (100%) 939 (100%) 1043 (100%) 743 (100%)

ECOG Perf 
Status

Reported within 0 - 90 days prior to Bev 1587 (35%)

0 474 (30%) 414 (44%) 418 (40%) 353 (48%)
1 818 (52%) 524 (56%) 625 (60%) 388 (52%)
2 240 (15%) --
3 54 (3%) -- -- --
4 1 (<0.1%) -- -- --
No PS within 0 – 90 days prior to Bev 3003 (65%)

Age Median 67 65 59 64

Race White 2039 (81%) 805 (86%)
African American 300 (12%) 94 (10%)
Asian 36 (1%) 29 (3%)
American Indian/Alaska Native 5 (0.2%) 2 (<1%)
Native Hawaiian/Pacific Islander 2 (<0.1%) --
Other 123 (5%) 5 (<1%)
Missing/Suppressed 2085



CancerLinQ CENTRA Collaboration
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Challenges: ‘Missing’ data

 Clinical trial data vs. Observational study data vs. EHR data
 Structured vs. Unstructured fields
 Curation?  Sometimes.
 Example:  HER2 in UAB breast cancer project.

 Our goal:  Evaluate % of patients with hypertension at Bevacizumab 
initiation
 Three approaches:

1. Hypertension diagnosis?  Present vs. absent.

2. Anti-hypertension medications prescribed?  Present vs. absent; specificity of medications?

3. Blood pressure readings: none for about ¼ of patients at baseline



Challenges: Standard Efficacy endpoints

 Overall survival 
 LTFU
 Censoring vs. missing death date?

 Measures of response and progression
 RECIST?
 Recent work on surrogates:  

 Time to treatment discontinuation
 Time to next treatment

 Regularity of imaging measurements?
 Approach to treatment outside of trials

JCO CCI, Aug 12, 2019



Challenges: Safety/Toxicity endpoints

 No regular reporting in the CTCAE* format.  
 Exception is curated data

 No grading to determine severity
 No attribution recorded
 CLQD does have “sentinel events” such as hospitalization

 Within timeframe of a treatment administration?
 Could be due to treatment, could be due to other cause

*Common Terminology Criteria for Adverse Events



Other challenges

 Statistical de-identification can lead to suppression of some data.  
 Race:  affects ability to effectively perform disparities research
 Suppression rates may be higher in rare cancers
 Trade-offs between suppressed variables

 Key “clustering” variable:  practice ID.
 Errors (usually) cannot be corrected, unlike a traditional trial

 Example:  stage in breast cancer data
 Partial dates:  what if the month or day is missing?



Other challenges

 What is truth?
 “Is CLQD unbiased?”
 Comparison to clinical trial results:  Validation?
 How representative is CancerLinQ patient population? 
 To what population are we trying to generalize?  Recall exclusions slide.
 Inference (‘messaging’) and context is critical.



Lessons in Real World Data

 Take nothing for granted!
 Look at the data first if you can  

 Can you get a sample?
 Inquire (and confirm) about availability and sufficiency of 

variables and features
 Some tables or fields may be entirely empty
 The records are not comprehensive
 May depend on the EHR

 Lots of opportunities for development of surrogate measures



Lessons in Real World Data
 Results have to be presented with a lot of thought
 Just a few considerations:

 What is the population to generalize to?
 Should results be compared to clinical trials?  Why or why not?
 Careful of inferences:  large sample sizes in many cases.

 In the new era of big data, there is a push towards machine learning
 Data are complex, in ways that are not just about “lots of data”
 Missingness not random



Related ASCO initiative:  mCODETM

 Minimal Common Oncology Data Elements

 A volunteer-led, staff-driven, cross-ASCO project to assemble a 
core set of structured data elements for the oncology EHR

 Real world data are not high enough quality
 Clinicians spend up to 50% of their time on documentation and administrative tasks to produce 

subpar data
 Lack of standardization has led to significant variations in data and inhibits data collection 

longitudinally across organizations
 Significant gaps exist in structured clinical cancer data



• A data standard for the oncology 
electronic health record, created by a 
collaboration between ASCO and MITRE, 
with input from diverse stakeholders 
across the oncology ecosystem

• The minimal set of data elements applicable 
to all cancers, and collected for:

• standardized information exchange 
among oncology information systems

• use by multiple stakeholders
• Oncology data element domains: patient, 

disease, treatment, outcomes, genomics

© 2019 The MITRE Corporation. All rights reserved.

Patient

Disease Treatment

Outcomes Genomics

CANCER

Providers Research

Payers

Government / 
Regulatory

Vendors

Patients



mCODE Goals

Identify a core set of data elements to populate the oncology EHR 
 Concentrate on important use cases 
 quality improvement 
 clinical care/coordination clinical trial matching
 research

 Inform EHR vendor design decisions 
 Clinician engagement is essential to minimize (and even reduce)  

data entry burden
 Mechanism: Pilot projects



mCODE Initial Proposal
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mCODE Consensus Prioritization
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https://mcodeinitiative.org/

https://mcodeinitiative.org/


Funding Opportunities



Thank you!

 Melinda Kaltenbaugh, MBA
 Steve Meersman, PhD
 Suanna Bruinooge, MPH

ASCO Volunteer and Volunteer Groups
 Dawn Hershman, MD
 Heidi Klepin, MD
 CLQD Research and Publications Ctte
 Bev study project group

 Robert Miller, MD
 Wendy Rubinstein, MD, PhD
 CancerLinQ Informatics Team
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