1IN INTRODUCTION TO
CLINICAL INFORMATICS

David M. Schlossman, M.D., Ph.D., FACP, MMI, CPHIMS



-1275, March 2, 1990

®*How do we store, manage and utilize it all
that information to improve the quality,
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Clinical Informatics
Prospects for a New Medical Subspecialty

Only afew years ago, the mention of informaticsin clini-
cal circles generated questions regarding therigor or rel-
evance of the field. With the expanding interest and in-
vestmentin healthinformation technology by hospitals,
health systems, and practitioners, however, interest in
and acceptance of clinical informatics has increased sub-
stantially. Since 1972, the National Institutes of Health,
principally through the National Library of Medicine
(NLM), has supported a number of centers of excel-
lence that focus on workforce education in computer ap-
plications and the underlying science. Additional ef-
forts to help ensure a supply of competently trained
individuals capable of maintaining progress with re-
spect to applied clinical informatics are a recent devel-
opment.

Among the current challenges for clinical informat-
icsis the relative lack of understanding throughout the
medical profession about the distinction between infor-
matics and information technology. Biomedical infor-
matics is a scientific discipline focused on the effective
use of knowledge and information in patient care, public

Biomedical informatics is a scientific

discipline focused on the effective
use of knowledge and information
in patient care, public health,

and biomedicine.

tools that allow better learning from the huge amount
of information that is generated every day in health
care environments.

Clinical Informatics as a Subspecialty
The American Medical Informatics Association (AMIA)
serves as the scientific association and professional
home for clinical informaticians and for others
involved with biomedical informatics. Since 1988,
members of AMIA and its college, the American Col-
lege of Medical Informatics, have developed a code of
ethics and sponsored meetings, education, policy, and
research programs. The creation of the clinical infor-
matics subspecialty followed a process that began in
2007 when AMIA was elected to full membership in
the Council of Medical Specialty Societies (CMSS), the
umbrella organization composed of organizations that
offer board certification through the American Board
of Medical Specialties (ABMS). At the time of its elec-
tion, AMIA was the sole member not having this dis-
tinction of board certification, although CMSS leader-
ship was aware that AMIA was pursuing
formal designation of clinical informat-
ics as a subspecialty for physicians.
Following creation of 2 substantial
documents, (1) a summary of the core
content of clinical informatics' and (2) a
description of formal fellowship train-
ing requirements,? the American Board
of Preventive Medicine, with cosponsor-
ship by the American Board of Pathol-
ogy, agreed to assume responsibility for




® Depends on ar
evaluating electronic digital information and

communication systems

/3 Detmer, D. and Shortliffe, E.H. (2014) JAMA 311(20): 2067-68



Clinical Care

ation and

Technology

Gardner, R.M. et al. (2009) JAMIA 16(2): 153-157




" Chang Manc g al ”_naging the
changes associated with the adoption and use of clinical

information systems

/3 Gardner, R.M. et al. (2009) JAMIA 16(2): 153-157



® Fundamentals: Shared knowledge base, vocabulary, and

understanding of informaticians’ working environment

changes associated with the adoption and use of clinical

information systems
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® Understand the technology which provides the

basis for information storage, processing, and

/Jcommunicq’rion.




® Clinical Decision Support: Use of IT to support clinical
decision making by healthcare professionals and impre

clinical care processes

changes associated with the adoption and use of clinical

information systems
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"Nurse, get on the internet, go to SURGERY.COM,
scroll down and click on the 'Are you totally lost?’
icon.”




sources

® Expert workup and management systems (clinical

pathways

%




® Critiques and warnings (drug-allergy or drug-

drug interaction alerts)

® Expert workup and management systems (clinical
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£ | Update Current Medication List -- Webpage Dialog

ZzTest, Mark
4 O7MCA DOB: 0711411953

Current Medication List v = Saved in this visit

Medication Details

Acetaminophen extra strength, po solid (acetaminophen) Outside Rx: 500 mg Tablet(s) Take 2 PO Q4-6H PRN pain/fever
Amiodarone hel, po solid Outside Rx: 200 mg Tabiet(s) Take 1 PO daily

Aspirin, po soiid Outside Rx: 81 mg Tabiet(s), enteric coated Take 1 PO daily

Digoxin, po solid Outside Rx: 250 mcg Tablet(s) Take 1 — - N
£ Alert -- Webpage Dialog [ala]| =]

Alerts by First Databank Alert Details

TRTLEIGHEN VG R CIEREl | MONOGRAPH TITLE: Amiodarone;

with Digoxin, po solid Dronedarone/Digitalis Glycosides
SEVERITY LEVEL: 2-Severe Interaction
Action is required to reduce the nisk of
severe adverse interaction. MECHANISM
OF ACTION: Multiple mechanisms appear
to be involved in the interaction between
amiodarone and digitalis glycosides.
Amiodarone decreases renal and nonrenal
clearance of the digitalis glycosides,
reduces digitalis glycoside volume of
distribution, and increases digitalis
glycoside bioavailability. In addition
digitalis glycosides depress the sinus
node, producing bradycardia. Dronedarone
increases digoxin levels by inhibiting the P-

glycoprotein transporter. Digoxin also
natentiates the slectranhy lanic effacts of =

Paxil, po solid (paroxetine hcl) Outside Rx: 20 mg Tablet(s) Take 1 P(

Select an alert fo view is details.

print | cContinve | cancel |

Ii Save List ] [ Save and Print List ] [‘Cancelr]
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DIABETES MELLITUS TYPE Il

= Problem List
Diabetes mellitys type 2 240 .00)
Esophageal reflux (s2081)
Hyperilpidemia 272 4y
Hyparension @o1.1)

Insomnia 7a0 52)

Qsteoanthrilis, aeneralized ¢ 15.00)

= Allergies
NKA

= Home Medications
chiorthalidone 25 mg: vaily

lisinopril 5 mg. baity

meloxcam 15 mg: oaiy

metformin 1000 mg: Twice daily
omaeprazole 20 ma oral enteric coated
capsule: baity

Other: OnaTouch Ultra Il Twics daily
Omﬁ_! l.uuc«‘q Twioe dally
simvastatin 40 mg: baily

= Endocrine Events

BP:
wt:
BML:

Smoking Hx:
Ke:

cr:

MicroAib/Cr:

GFR (AA):
GFR (non AR):
Ghs:

HbA1c:

Total Chot:
HDL:

CholMDL:

LDL:
Eye Exam:
Foot Exam:

= Diabetes

1'i4f55 mmHg 130/66 mmHg

84.20010/207  ciioy  96.40040i212
ibs Ibs

o ©2/18410) 0

Non Smoker O2/18/10) Non 8moker

4.1 mmolL 0 1/16/00)

0.7 mosdL ©1/10R0)

8.2 meg/ma G

Creat

109.95 mL/min

90.72 mi/min
H 134 mgsiL
H7.1%

(02118410)

O1106/00)

(01/16/09)

©AMB09)

(01/10/00)

03/16209)
176 mordL ©1716/09) 159 mosdL
45 mosdL (0 1/16200) 43 mgraL
3.9 O 1118209) 3.7

H 104 ki ©118400) 98 mosdL
1/31/2009 5/1/2009

Done O2A210) Dona

Mellitus PQRI Performance Measures

This Patient Measure

00000000

1:Annual HbAlc

2: HbATc < 9.0%

3:BP < 140590

4: Annual LDL Cholesterol
5. LDL Cholesterol < 130

B2 Annual Microalbumin

7:Eye Exam
8: Annual Foot Exam

D202/10)
O203/10)

O203/10)
©113/09)

@1/11/08)
©1/1102)
©1/1108)
(©1/11/08)

M141300)

RG]
T RTIEL
8000Z40E
;!!0‘("':] l'vmlll

Source: Ann Fam Med @ 2011 Annals of Family Medicine, Inc.
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Colon Cancer
Adjuvant! for Breast Cancer (Version 8.0)

K BREAST CANCER RISK CALCULATOR

Patient Information

O Age: 0

‘Online Resources

s Comorbidity: Minor Problems
A [ 87.8 alive in 10 years.
[ 3.8 die of cancer.

Intended Use Tumor Grade: Undefined  ~ [l 8.4 die of other causes.

ER Status: U:&én;div

Tumor Size: 01-10em ~ With hormonal therapy: Benefit = 0.8 alive.
Positive Nodes: 0 =

Calculate For: W With chemotherapy: Benefit= 0.3 alive.

10 Year Risk: 4 Prognostic

Adjuvant Therapy Effectiveness Witk combined Oicragry: . Boneft(~ L1 ative.

Homm:  Tamoxifen (Overview 2000)

Chemo:  CMF-Like (Overview 2000) «

Hormonal Therapy: Print Results PDF | Access Help and Clinical Evidence |
Chemotherapy: Images for Consultations |

Combined Therapy:

Ifthe breast cancer tool does not appear after a few moments and the only thing visible is a gray box, you may need to
download the latest version of Java. You can getit by going to www.java.com







Printed by David Schlossman on 10202014 3:43:47 PM. For use only. Not appr for di Copyright © 2014 National Comprehensive Cancer Network, Inc., All Rights Reserved.
National

Comprehensi - .
Stoo Ml ... "““NCCN Guidelines Version 3.2014 =

Network” Invasive Breast Cancer

HISTOLOGY HORMONE HER2 STATUS SYSTEMIC ADJUVANT TREATMENT
RECEPTOR STATUS

= itiveb See Systemic Adjuvant Treatment - Hormone Receptor
RO * Positive - HER2-Positive Disease (BINV-5)

ER positive

and/or

PR positive i i

2 i nt Tr nt -
D t HER2-negative® > Receptor Positive - HER2-Negative Disease (BINV-6)
uctal

« Lobular
* Mixed
« Metaplastic HER2-positive? ——————

ER negative
and
PR negative

HER2-negative® » See Systemic Adjuvant Treatment - Ho.rmone

ER positive
and/or
PR positive

« Tubular
« Mucinous

ER negative
and
PR negative

bSee Principles of HER2 Testing (BINV-A).
This includes medullary and micropapillary subtypes.

Note: All are gory 2A unless otherwise indicated.
Clinical Trials: NCCN believes that the best management of any cancer patient is in a clinical trial. P

Version 32014, 0401 14 © NaSoral Comprehensve Cancer Network, Inc. 2014, All rights resenved. The NCON




changes associated with the adoption and use of clinical

information systems
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personnel to optimize local configuration

® Confirm the quality and reliability of clinical data
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llaboration

® Relate information systems needs and plans to

larger organizational strategic goals

%
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Adoption of basic EHR systems by office-based physicians
increased 21% between 2012 and 2013.
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Figure 1. Percentage of office-based physicians with EHR systems: United States, 2001-2013
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Hsiao C-J, Hing E. Use and characteristics of electronic health record systems
among office-based physician practices: United States, 2001-2013. NCHS data
brief, no 143. Hyattsville, MD: National Center for Health Statistics. 2014.
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Extra steps added In common clinical tasks
Increased cognitive and physical workload in
clmlcal practice




70% say EHRs not worth it

Q: Has your EHR investment been worth the effort, resources, and costs?

All

Primary care-family
medicine

Primary care-internal
medicine

Spedcialty/subspecialty
outside of primary care

Other

Seurces 2014 EHR Servey; MPI GroupdMedical Ecanomics

Verdon, D.R. (2014). Physician outcry on EHR functionality, cost will
shake the health information technology sector. Medical Economics

91(3): 18-27 (Similar results found in the 2013 AMA/RAND
Corporation Physician Satisfaction Study and the 2014 Physician
Foundation/Merritt Hawkins Survey of American Physicians)
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Osheroff, J.A., Teich, J.M., Levick, D. et al. (2012). Improving Outcomes with
Clinical Decision Support: An Implementers Guide. Healthcare Information and

/%anagemen’r Systems Society, Chicago, IL




f workflow

information which then hinders rather than helps

the decision-making process
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poorly executec

® Interoperability Burden: Transfer of data from one EHR to
another in a form usable by the receiving clinician remains an

elusive goal
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Navigating _
Load

* Thinking
Load

Reading o
Load

* Navigation |
— Clicks, scrolls, keystrokes, mouse
movements
* Reading
— Legibility, signal to noise ratio,
layout, emphasis, eye tracking
* Thinking
— lcon meaning, recall vs.
recognition, cognitive load
* Text Entry
— Typing, pick lists, dictation
* Emotional Factors
— Task stress, situational awareness,
dissonance



“The clinical systems o; toaamgrea’r advances from what were available
a decade ago but are still imperfect. Progress depends on further research,
a vibrant vendor community that collaborates well with academia to enhance

features such as interoperability and usability, and highly trained applied
informaticians, many of whom are also practicing clinicians.”

Detmer, D.E. and Shortliffe, E.H. (2014). Clinical Informatics: Prospects for a New Medical Subspecialty.
Journal of the American Medical Association 311 (20): 2067-2068.
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Post-Deployment -
Review

Summative
Evaluation

. Hi-Fidelit
Formatlv_e Prototypes /
Evaluation

From ISO 9241:210 Human-centered design for interactive systems

© 2013, Matthew B. Weinger MD, Russ Beebe, and Vanderbuilt University, All Rights Reserved



US

User Centered Design

Post-Deployment Understand
Review 0 Context of Use

Summative y Specify User
Evaluation ' Requirements

. Hi-Fidelit
Formatlvg \ Prototypesy esign
Evaluatio

From ISO 9241:210 Human-centered design for interactive systems

© 2013, Matthew B. Weinger MD, Russ Beebe, and Vanderbuilt University, All Rights Reserved
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" Physician Leaders

[ Physician |
| Champion/” |

® Sponsor

_— / ,,»'"‘;‘Physician [
bign : /e~ N Analyst |
® Physician Champion \\

| s N |
| Physician ~.___~

® Physician Analyst \ Bdeose )

® Physician Advocates

Physician leaders need:
* Time

e Support

* Accountability

This is not a hobby!
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