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Summary

A Largest medical
publisher in the

Nordics :/‘..}
A Finnish Medical Society ; ?
DUODECIM owns 100 % J

A Provides both medical
content and clinical

decision Support www.duodecim.fi/english/
systems www.ebmeds.org
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http://www.duodecim.fi/english/
http://www.ebmeds.org/

Digital challenge

By 2025 more data-driven,
automated healthcare will displace
upto80% ofphysi ci ansodi
THE ‘ and prescription work.

[ \ - Vinod Khosla, cofounder of Sun
DIGITAL ™ Microsystems

DOCTOR

Hope, Hype, and
Harm at the

Dawn of Medicine’s

Computer Age 01;
, 4

ROBERT WACHTENR
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The problem

A In 1950 ittook 50
years to double
medical knowledge

A In 1980 ,ittook 7
years

A In 2010 ,ittook 3.5
years

A In 2020 the projection
IS that it will take
73 days

The solution: Al & CDS

Trans Am Clin Climatol Assoc. 2011
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Why CDS System?

A Increased quality of care

A Enchanced health
outcomes

A Error reduction
A Less adverse events
A Improved efficiency
A Reduced costs

A Improved Service FDA, FASIA Health IT Report, Proposed

satisfaction Strategy and Reciommendations for a
Risk-Based Framework, 2014
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EBMeDS Basics

oColumna
féco

}

Data Filter

A Demographics

A Problems and Risks

A Investigations

A Interventions

A Health Services

A Documents

A EHR and End-User Data

Patient and System Data (XML)

N

Decision Support (XML/(X)HTML)

A Guideline Links

A Clinical Advice, Alerts

A Quality Indicators
AdSmart Linksbo

EBMeDS
Service

Update

4 y
A Guidelines
A Smart Forms

A Background information
A Feedback

External Web Resources

EBMeDS

A Engine
A Content
A Tools
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Patient and

EBMeDS
Service

A Guidelines

A Smart Forms EBMeDS

A Background information External Web Resources A Engine

A Feedback ﬁ Content
Tools




Individual , per - organization
Installations




Cloud - based Clinical Decision Support
service

National
CDSS cloud

service
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External drivers

In 2018

A EMRAM stage 6 and 7 are
becoming standard EHR
requirements , CDS must be

included !

In the US Meaningfull

Use stage

criteria will require at leat 5 CDS

interventions

In EHR to qualify

for federal funding . Mandatory

in 2018 !
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Stage

Stage 7

Stage 6

Cumulative Capabilities

Complete EMR integrates all clinical areas (e.g. ICU, ED, Outpatient)
displacing all (medical) paper records in the hospital; Continuity of Care
standards to exchange data; Data Warehouse used as basis for clinical and
business analytics

Clinical Documentation interacts with advanced Decision Support (based on
discrete data elements) AND Closed Loop Medication Administration

Integrated Image Management Solution (e.g. PACS) displaces all film-based
images throughout the hospital

Electronic Ordering provides Clinical Decision Support (based on rules
engines) in at least one clinical service area and for medication

Clinical Documentation as well as Electronic Ordering of Physician and/or
Nursing Care services; includes tracking of Medication Administration (eMAR)

Clinical Data Repository / Electronic Patient Record allows collection and
normalization of data from disparate clinical sources throughout the hospital

Information Systems for major ancillary departments (Laboratory, Radiology,
Pharmacy) are installed or data output from external service providers are
processed electronically

Information Systems for major ancillary departments (Laboratory, Radiology,
Pharmacy) are not installed or data output from external service providers
cannot be processed electronically




NICE accreditation

Accreditation recommendation

NHS Evidence has accredited the process used by
Duodecim Medical Publications to produce Evidence-
Based Medicine Guidelines (EBM Guidelines) and
Evidence Summaries, and the contents of the EBMeD$S
decision support service

Evidence-based medicine methodology




Some of our partners

Cal

': Cerner
EBSCOHealth IEEJOMC  SYSTEMATIC
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’9 Hematologit 28091 7.pdf X ‘8 Hematologit 280917.pdf X y [ How does coding suppc X
C | ® filey///C;/Users/timoh/Downloads/Hematologit%20280917.pdf

How does coding support the key tasks of the GP and improve patient care?

Predicting the Future — Big Data, Machine Learning,

and Clinical Medicine
Ziad Obermeyer, M.D., and Ezekiel J. Emanuel, M.D., Ph.D. NEJM 2016

No. Pubmed hits for “Big Data” 2017: 1399

2013

2011 2012

2014
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Table 1. Four domains of Big Data in 2025.

Data Phiase  Astronomy Twitter YouTube Gengmics
Acquisition 25 zetta-bylea'year 0.5-15 bilkion SO00-500 millicn hours/year 1 zelia-bases/year
tweats/year
Storage 1 EBlyear 1-17 PB/year 1-2 EB/year 2-40 EB/year
Analysis In situ data reduciion Tople and Lirnibed requiramants Heteroganaous daka and anahysts
sentimant mining
FAaral-lirn: processng Metadata analysis Varign calling, ~2 trllion oenbral
procassing unit (CPLUY hours
Mazssive volumas All-pairs ganoma alignments, - 10,000
brillion CFL haurs
Distributlon  Dedicated lines from antennae Small units of Major component of modam user's  Many small (10 MB/s) and fewer massive
bo sarvar (S00 TE/S) disstribution bandwidih {10 ME/s) (10 TB/s) datn movemant
dhii 10, 137 Wipoerniaal pbias, 10 1565 9001

Researchers at the Cold Spring Harbor Laboratory in the U.S. discovered that
the field of genomics is the fastest-growing data generator in the world today.
Moreover, the quantity of genetic data being produced on a daily basis is
doubling every seven months at the current rate

Stephens ZD, Lee SY, Faghri F, Campbell RH, Zhai C, et al. (2015) Big Data: Astronomical or Genomical?. PLoS Biol 13(7):
€1002195. doi:10.1371/journal.pbio.1002195
http://journals.plos.org/plosbiology/article?id=info:doi/10.1371/journal.pbio.1002195

@PLOS ‘ BIOLOGY



http://journals.plos.org/plosbiology/article?id=info:doi/10.1371/journal.pbio.1002195
http://journals.plos.org/plosbiology/article?id=10.1371/journal.pbio.1002195

|
Figure. Integration of Genomic Data With Electronic Health Records

GENOMIC DATA RESULTS

| ,»l\ FROM CLIA-CERTIFIED LABORATORY
Ii_,ﬂ'\l I\,_B/I
Human-readable Simple structured data Raw omic data
text report (eq, small gene panel results) (eq, microarray data, genomic sequence)
ELECTRONIC OoOMIC
HEALTH ANCILLARY
RECORD SYSTEM ¥
(EHR) = Omic data
Textual reports uG:' repository
Structured .
laboratory results Analytics
Clinical . G) Actionable genomic
observations Pt information
) ¥ L . l'
( EHRolnical | CHRQEy——u___ [ Omic clinical
decision support "LE_:I decision support
systemn T/ - —— system )
CLINICAL CARE Starren et al., JAMA 2013;309:1237

Integration depends on the format and complexity of the data. Note that data paths convey high-level data flows and do not necessarily imply point-to-peint con-
nections. CLIA indicates Clinical Laboratory Improvement Amendments.



The Opportunity

dPopulation health
management Is going to
have to be the answer to
the question of how to
curb the drivers of health

care spendingbo.

Neal L. Patterson
Chairman, CEO
Cerner
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DUODECIM:
Health Benefit
Analysis

A Prediction
A Prevention
A Intervention




Health Benefit Analysis

Using EBMeDS identify
patients , who would
benefit from
intervention ( caregap ).

Estimate & quantify the
health benefit to each
patient .

List the interventions In
priority order by largest
benefit .
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HEALTH BENEFIT

Health benefit =
Benefits - Harms




Health Benefit Analysis

Intervention Health problem Health impact Additional information
Sacubitril Heart failure 156 Link
Ivabradine Heart failure 14 8 Link
Screening for colorectal cancer 09 Link
PSA screening for prostate cancer -5.6 Link
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