A data science framework for
learning health systems

Yates Coley, PhD

Assistant Investigator

Kaiser Permanente Washington Health Research Institute
rebecca.y.coley@kp.org

October 23, 2018 s
&, KAISER PERMANENTE.




Am ‘:ouji ‘ ‘ Jn\Vl\f\{'\ ﬂﬂ

.:

TAQT
ATTCT TGcC CTaaas A?ATCCCATOBKC

430
AG

“ W ‘,‘h‘ N\

500 510
AACAACATATAAAATAACCT

-

Jumping Running Slow Jog

i

§ m IMI \H' ” ‘ “

-§ !‘ a)u.._ { ,u

< _ . \ 3 p- !I ” ‘ ’ ‘ H|l 1|W '”rll[ Iin';”h“‘l’:l‘[l:!‘[ l];"lT”l lllmll\”lml\llmf' b ”l I(
2

&% KAISER PERMANENTE.



Acceleration (g)

0 &% KAISER PERMANENTE.



. 'thu
500

Jumping Running

g | (Il
: |
: LEl I N
¥ I i, :
|’ |”n.l ”I\ [I I [\‘!“ i‘v‘ill:"‘ﬂb‘l*in‘i“w‘“"' I
T‘"‘!(l)‘
®
)N MEDICINE INITIATIVE
2

&% KAISER PERMANENTE.



I 4. \ \ , v 4 l’ ’ ‘
r A N N
W i (R (A4
. a2l . >
. 0 | o 2 B Lo .
\ : 'j:" e ?", A -, 3
| v‘h‘ o Ve A 1S g
- ‘ - s -~ :A' =
m , :‘ ! i3 o
AACAACATATAAAA Ay £, 1
e
- »
4 Lalh

Running

Jumping

Acceleration (g)

How can we |learn from all available data
In order to improve health care?
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How can we |learn from all available data
In order to improve health care?

..and how do we actually
influence care delivery?

RECISION MEDICINE INITIATIVE
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‘ What do statisticians need to know? ‘
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‘ What do statisticians need to know? ‘
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‘ What role do statisticians play?
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Internal

Learning Health Systems

Use evidence to
influence continual
improvement

Collect data and
analyze results to
show what does and
does not work

Share results to improve care
for everyone

In a learning
health care system,
research influences

practice and

practice influences
research Internal and External Scan

Identify problems and potentially
innovative solutions

Design care and %EF
evaluation based on
evidence generated
here and elsewhere % Extern al

Apply the plan
in pilot and
control settings

Greene et al. Implementing the Learning Health System: From Concept to Action. Ann Intern Med. 2012;157(3):207-210.
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Data systems to enable decision support
Statistical models to learn from health data
Dissemination via clinical decision support
Curation for improvement and adaptation

Non-statistical considerations
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Data Systems to Enable Learning

e Electronic health record (EHR)
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Data Systems to Enable Learning

e Electronic health record (EHR)

11

Captured as part of care process, not research
Contain data on encounters, diagnoses, procedures,
prescriptions, vitals, lab results, provider notes
Collaborate with content-area experts, EHR users
Informative missing data—cross-section, longitudinal
Research-quality requires investment, commitment
Potential for wonderfully big datasets
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Data Systems to Enable Learning

* Electronic health record (EHR)

e Supplemental data sources
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Data Systems to Enable Learning

* Electronic health record (EHR)

e Supplemental data sources
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Registries- immunization, disease, mortality
Geographic, environmental data
Supplemental research data collection
Prior research studies
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Data Systems to Enable Learning

* Electronic health record (EHR)

e Supplemental data sources

e Clinical use, iterative process of LHS
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Data Systems to Enable Learning

* Electronic health record (EHR)

e Supplemental data sources

e Clinical use, iterative process of LHS
e Sustainable data source for continued monitoring
* Retrospective analysis vs. real-time availability
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Data systems to enable decision support
Statistical models to learn from health data
Dissemination via clinical decision support
Curation for improvement and adaptation

Non-statistical considerations
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Statistical models to learn from health data

&% KAISER PERMANENTE.



17

Statistical models to learn from health data

* Reflect sources of variability
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Statistical models to learn from health data

Ref
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ect sources of variability

ect traditional sources of bias
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Statistical models to learn from health data
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Statistical models to learn from health data

* Ref
* Ref
» Ref

eC

eC

eCl

t sources of variability

' traditional sources of bias

' EHR-specific sources of bias

e Accommodate different sources of data
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Data systems to enable decision support
Statistical models to learn from health data
Dissemination via clinical decision support
Curation for improvement and adaptation

Non-statistical considerations
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Clinical decision support tool
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Clinical decision support tool

 Integration with database and prediction
model- no manual entry of patient data
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Clinical decision support tool

 Integration with database and prediction
model- no manual entry of patient data

 Just visualizing patient data powerful
o Graphic and text explanations

e Electronic and/or print access to tool outside
of clinic

e Focus on outcomes of interest to patients
and relevance to care plan
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PSA/Biopsy Summary

® @ psa Typical PSA Range for Men in Active Surveillance O & No cancer found ® 2 Grade group 1 cancer found * @ MRI

14
12
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PSA ng/ml

o

MRI/Biopsy

56 57 58 59 60 61 62 63 64 65 66 67 68 69 70 71 72
Age (years)
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If 100 men with a similar age, diagnosis, and PSA and biopsy
history had their prostate surgically removed today, what
cancer grade would be found?

|

18\

79
® o o
Grade Grade Grade Grade
group 1 group 2 group 3 group 4-5
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5 Years

If 100 men like you had their prostates surgically removed today, after 5
years...

WOULD BE CURED WOULD HAVE PSA WOULD HAVE METASTIC
RECURRENCE DISEASE

NOTE: BECAUSE OF ROUNDING TO THE NEAREST WHOLE NUMBER COUNTS MAY NOT MATCH GRADE GROUP TOTALS
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Data systems to enable decision support
Statistical models to learn from health data
Dissemination via clinical decision support
Curation for improvement and adaptation
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Curation for improvement and adaptation
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Curation for improvement and adaptation

* Monitor impact

 Document any intervention in EHR
e Evaluate accuracy of estimates, predictions

* Prevent harmful feedback loops
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Curation for improvement and adaptation

* Monitor impact

 Document any intervention in EHR
e Evaluate accuracy of estimates, predictions

* Prevent harmful feedback loops

« Accommodate impact of interventions

« Accommodate differences in population
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Curation for

* Monitor impa

improvement and adaptation

Ct

 Document any intervention in EHR

e Evaluate accu

racy of estimates, predictions

* Prevent harmful feedback loops

e Accommoda

‘e Impact of interventions

e Accommoda

e differences in population

* [ncorporating new data sources
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Non-Statistical Considerations

Patient and user stakeholders
nterdisciplinary team

Project management

* Time and funding

ncentive structure
nstitutional support

RB strategy

nvestment, enthusiasm from clinicians
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