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Outline

 Motivation for better health records
e Creation — the Problem-Oriented Health Record

e Evolution — the Solution-Oriented Health Record
— How did we get here?
— Where we are going?
— Where we will be?




Florence Nightengale

IN ATTEMPTING TO ARRIVE AT THE TRUTH, | HAVE APPLIED
EVERYWHERE FOR INFORMATION, BUT IN SCARCELY AN
INSTANCE HAVE | BEEN ABLE TO OBTAIN HOSPITAL
RECORDS FIT FOR ANY PURPOSES OF COMPARISON. IF
THEY COULD BE OBTAINED THEY WOULD SHOW
SUBSCRIBERS HOW THEIR MONEY WAS BEING SPENT,
WHAT AMOUNT OF GOOD WAS REALLY BEING DONE WITH
IT, OR WHETHER THE MONEY WAS NOT DOING MISCHIEF
RATHER THAN GOOD

NIGHTINGALE F. NOTES ON HOSPITALS. LONDON:;:
[ ONGMANS, GREEN AND COMPANY; 1863:176

Barnett GO, Jenders RA, Chueh HC. The computer-
based clinical record--where do we stand? Ann Intern
Med. 1993 Nov 15;119(10):1046-8




“A general purpose [health] record system would serve
to improve the quality, planning and administration of
health services, to help in the evaluation of
comparative tnerapies, and to forward research on
epidemiology and human genetics, and problems of
diagnosis and especially on the natural history of
disease.”

‘We recommend the establishment of a special
standing committee...to guide the development of a
general purpose health record system...”

- President’s Science Advisory Committee
Life Sciences Panel, 1963
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Presentation Notes
Time is too short to learn both general medicine and the specialties


MEDICAL RECORDS THAT GUIDE AND TEACH-WEED

SPECIAL ARTICLE

MEDICAL RECORDS THAT GUIDE AND TEACH

[LAWRENCE L. WEED, M.D ¥

Weed LL. Medical records that guide and teach.
N Engl J Med. 1968 278(11):593-600 and
278(12):652-657.




910
Pt. received 40 units of regular insulin yest. because of B & 4+ urine
sugars, Got 2000 cc Amigen yest, & 500 cc D.W. Was febrile all
night up to 40 at 8 PM this gradually came down to 39. 8 PM yest.
suctioned & coughed up ¢ return of Yz cup of thick white sputum —
cultured also blood cultures. Was in must, tent ¢ mucomist overnight.

At 4 PM vest had B-R base. Sputum smear unremarkable — WBC's
but no bacteria.

9/10-12:30
10 o'clock urine 2-3+/0. Given 10 U. reg. ins. at 12:30 PM. Temp.

down to 387 Suctioned N.T. o little return. However during suctioning
pt. vomited 100-150 cc green fluid. Proximal jejunostomy tube drain-
ing well now.

9/11-9 AM
Urine 3+ given 10 U reg. insulin. Pt. was hiccuping all night & this AM.
Levine tube passed ¢ 900-1000 cc bileous fluid removed. Jejunos-
tomy tubes have been draining minimally, Will have Levine tube down.

(THREE PAGES OF SIMILAR NOTES FOLLOW UNTIL 9/26/67)



CVA: Cerebrovascular Accident
(Stroke)

SSKI: Potassium lodide Oral
Solution

LE Prep: Test for Systemic Lupus
Erythematosus

Blood Pressure 180/100 (high)

BBIs: 777
CBC: Complete Blood Count



https://www.youtube.com/watch?v=kVzBzE04wZA&t=230

#1 Rheumatoid Arthritis — maintained on Aspirin gram |5 q.4.h. and
Prednisone 5 milligrams twice a day.

#2 Anemia — probably related to blood loss by G.1. tract but also rule
out persistent folic acid deficiency and hypothyroidism. R/O
myxedema & folic acid def. .

#3 Peripheral neuritis — uncertain etiology

#4 Peripheral edema — uncertain etiology — malnutrition

#5 Depression and memory impairment or slowing up of thought process-
es — uncertain etiology — myxedema.

PLANS:

#1 Continue same regime although would suggest elevating head of bed,
addition of Beliadonna and Maalox PC and HS.

#2* Serum lron, folic acid, total protein AG ratio. PBI.

#3 Continue multiple vitamin possibly should add folic acid. Folic
acid level to be checked.

#4 Evaluate serum protein level as well as PBI.

#5 Probably 1 am overly impressed by her skin texture suggesting
myxedema and her voice changes which may be due to the Thora-
zine. If the PBI is normal, then perhaps a more vigorous or in-
tensive trial on antidepressants, more rapidly acting such as Perto-
frane or Aventyl should be given or possibly shock therapy em-
ployed.



What Did Weed Want?

 Each medical record should have a complete list of all
the patient's problems, including both clearly
established diagnoses and all other unexplained
findings that are not yet clear manifestations of a
specific diagnosis, such as abnormal physical findings
or symptoms

« Careful analysis and follow-through on each problem
as revealed in the titled progress notes, requiring that
the proper data be collected and that the conclusions
drawn from this data are logical and relevant




The Problem-Oriented Medical Records:
(SOAP)
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Plan




In the beginning, there was....
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Ancilliay Systems Make their Contribution
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The Beancounters Triumph!
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Can you say: Return on Investment?
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Orders Results

Asses. t

Billing




HOME PAGE | TODAY'S PAPER | VIDEC | MOST FOPULAR | LS. Edition

Ehe New JJork Ti ;
e e Business Day

WORLD | TIL.3. [N.Y. fREGION | BUSINESS | TECHNOLOGY | 3CIENCE | HEALTH | SPORTS | OPINION

| |5BEI"=H Global | DealBook | Markets | Economy  Energy = Media

A Digital Shift on Health Data Swells Profits in an
Industry

Dr. Vivek Reddy, a neurologist at the University of Pitt=burgh Medical Center, alzo works on itz digital records effort.
By JULIE CRESWELL
n R

ublished; February 18, 2012 | @ 525 Comments



Comments on EHRs Today

“We called it the Sunny von Bilow bill. These companies that
should have been dead were being put on machines and kept
alive for another few years,” said Jonathan Bush, co-founder of
the cloud-based firm Athenahealth and a first cousin to former
President George W. Bush

“On a really good day, you might be able to call the system
mediocre, but most of the time, it’ s lousy,” said Michael
Callaham, the chairman of the department of emergency medicine
at the University of California, San Francisco Medical Center

“Nothing that these companies did in my eyes was spectacular,”
said John Gomez, the former head of technology at Allscripts




Sometimes, the informaticians get to be in charge

Clinical Decision Support
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|Hnme [Eemﬂ iuesmnn |FI Chart: Medications | Oncology ] Custom ]F!ep-:rns ]Admln |Slpn |Re5ults [‘.? |Heanurte ] Popup ]

You are ordering: CIPROFLOXACIN

Drug - Drug Interaction
Alert Message Keep New Order - select reason(s)

Patien! is cumrently on: Wartfarin SODILUM Arernating (1MG TABLET MG)

Wil DIC pre-existing drug
PO

: Reasons for override:
Patient is on a Warfarin related anficoagulant and a Fluerogquinolone - May I
potentate the anficoagulant effect - Concurrent use is nol recommended. Will adjust dose as recommended

™ Wil monitor as recommended
I Patient has already tolerated combination
[T Moreasonable altematives

C Crmw[

nue Order zancel | Back To Search
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Automated Clinical Decision Support

Alerting and

Reminder
System
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Presentation Notes
On-line resources are much more likely to have the available information, in a bibliographic database, an electronic text book, etc


Infobuttons

Anticipate
Need and
Provide
Queries
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Laboratorye (2005-01-11to 2007-06-15)e Newere o Older

INFOBUTTON MANAGER

— s — — :
melect the / . qs ;
CPM( Sodium, Sweat
Concept of S odiul
Interest: _
Laboratory Specialty Laboratory
H Request Formn General
Guidelines Lab Info
» Mational Guidelines  » Lab MWanuf| Phone (212 305-65659
1 Availability By appointment only
Twnaround Tune 1 day
Test Special Instructions =chedule appomntment with laboratory to collect sweat at (212) 205-6569,
Ma-SWEAT TRST i ) Specimen Sweat
CLEWEAT TEST WP

Minmmum Volume 75 mg

SWEAT WEIGHT @

Collection titme: 2007-07-26 16:

Collection Specimen wall be collected by laboratory personnel.

Last updated: 2008-02-21 14:5] Storage Instructions Refrigerate

Status: Final A ceno: HATT 53]

Causes for Rejection Insufficient sweat wield

fibrosis: *&0 mmolL
Use Establish the diagnosis of cystic fibrosis

Methodology Flame photometry

Reference Eange Megative: <40 mmolL; borderline; 40-60 mmolL; consistent with the diagnosis of cystic




Laboratorve (20058-01-11 to 2007-06-15) e INewere o Older

‘_l'
INFOBUTTON MANAGER 4 C
1 F
Select the g 3 et | Ea—-
Concept — - &
e | = Micromedex™ 2.0 MICROMEDEX GATEWAY
Ihrug Info
Ldverze Effects .
. See entire document
Contramdications ] )
Dosage DIQDXII'I
Drug Interactions lil DrugPoint® Summary
Forms “iew Detailed information in DRUGDEX »
Tndications
Precautions

Fxlzfﬂ_t 1 Adverse Effects
Tomicity

Yiew Detailed information in DRUGDEX ¥

Reference
Harmisons
Lab Tests Online
Micromedesx
Fublded
TTpToDate

Common back to top

B Neurologic: Headache

Serious back to top

B Cardiovascular: Cardiac dysrhwthmia
B Hematologic: Thrombocytopenia (rare )




Dawn of Computer-Based Clinical Documentation

Clinical Decision Support
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Better Data Capture
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Better Data Capture

e Mobile and home devices

e Systematic, consistent discrete data capture for
the purposes of “learning from every patient”

« Smart inclusion of relevant data into notes




Template Edit Font

DEHEH A

Faragraph
B I U

| Subjective
Medications
Objective
Vital signs
[= < VITALS _CURREMNT= =]

PE

Results
[<<LABS_COMMON_243 >]

Assessment

Plan

Data Fields (drag or double-click)

[<=ALLERGIES=>]
[<=<BIRTH_DATE==>]
[<=BMI=>]
[<<DATE_TODAY==»]
[«=HEIGHT = =]

[<=I0 ITEMIFED = =]

[«<=<I0 _SUMMARY > =]
[«<LABS COMMON 48> >]
[<<LABS COMMON 24> >]
[z=<MEDS_ACTIVE=> =]
[<<MEDS_OUTPATIENT = »]
[=aSEX=>>]
[<=WVITALS24H=>>]
[«=VITALS CURRENT==]
[<=WEIGHT=>=>]

Fatient's age in years, months, days
(depending on age)



Better Views of the Record

Subjective
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Better Views of the Record

o Disease-specific patient-oriented summaries

e Sign-out to support transitions

e EXpert systems to render context-sensitive summaries

* |Integration of personal genomes into EHRS

* Medication timeline

 Heads-up displays

e Automated communications: discharge summaries,
patient letters, etc.
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PARTNERS

CAD/DM Smart Form: Graphs = e

Lmrsftest, Cadfive Q\ @

20567889 (BWH) | 0170111931 (FoHyrs) M
Log RCT | Select | Deskiop ‘ Pt Chart: Smart Form ‘Untﬂlﬂg'f | Custom | Reporis |Admin | Sign | Resulis | ? | Resourc
I @Hﬂm ﬁ‘_@l&_klgjg = _Q:@ (=[]
'*H BMI A | Execute ﬁlﬁ" é“'
Filter by 30 Assessment
W can ¥ D ¥ Smaking 5 0_._'_'_____._,_,__#————‘__0 Mo recent LOL measurement
Detected. CAD DM, Smoking 20 Patient iz on anti-platelet therapy
BT T ﬂ 15- Blood Pressure iz above goal (avy. over last
> 2 wizits 130080, goal = 1306507
‘—1 Jv 10+ Patient iz due for Pneumovax (older than 65,
103106 101006 030606 5 - na recard of prior vaccination)
1| u 1| 0 ! ! ! ! Patiert iz due for Influenza Waccine Chigh risk
T 1/1/2005 712005 11:2006 TN/2006 medical condition)
ke 95.3F
(=95 5) Patient may be Currert Smoker, not thinking of
BF Weight guitting. Last counzel date iz 104 006,
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(=130/50) 21 U Patient iz overweight or obese (B 271 on
HF: les 70 a5 200 10031 106, goal = 25)
(50-100 e Lipid Management
RR e 14 = 190 Antiplatelet Therapy
02 Sat 3 = 180 - Blood Pressure Management
Wy e 200k 165l = Immunizations
H & 7in 170 Smoking
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A 2
Blood Pressure
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AlertClmieal 'mal Parficipant

starTracker Conditions/Diseases: No Tracked Conditions +Customize

24

BP BMI

Preventive

notation indicates test is due for repeat and value may be outdated,

3.7
i ( 12302010 )

MedicationsLog
ICD9 History

Patient-specific guidelines

General Information:

PCP:
Primary cardiologist: -

Significant Medical Diagnoses and Conditions: .
1. Coronary atherosclerotic heart disease

a. NonSTMI 01/2010

b. Coronary ntervention 1/12/2010

(1) Xience 3x23 drug eluting stent to RCA

c. Coronary intervention 2/17/2010

(1) two 2.5x28 and 2 25x18 Cypher DES to LAD and diagonal

d. Coronary mtervention 4/6/2010

UNENOWN |UNENOWN

Adverse and Allergic Drug Reactions:
penicillin (class) (rash)
cephalexin (rash)

Drug Genome Interactions: (1.2/21/10 08:02)
clopidogrel sensitvity: POOR METABOLIZER, REDUCEL
CYPICIO - gene result: *2/*2

Medications: prepare to print print and give pt.
Drug/Herb Interactions

aspirin 325 mg orally once daily, in the morning

prasugrel (effient) 10 mg orally once daily

carvedilol 6.25 mg orally twice daily with meals

lisinopril 10 mg orally ~~~= A=t

e o an . Courtesy: Vanderbilt University
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Presentation Notes
Despite the unanswered questions, we are more commonly going to be taking patient genetic factors into account to guide drug and dose selection, as part of the move towards “personalized medicine.”
And, the future is now, as is demonstrated looking at this patients StarPanel facesheet, which includes not only her medical diagnoses, allergies, and medications, but also information on her Drug Genome Interactions.


{2 Test of medication timeline - Windows Internet Explorer

@E_} - Ii hkttp:ff127.0.0,1:2999 fmeling/examples/pt3/pt3. hkml

j 4| X IGUDgIE -

File Edit Miew Fawvorites Tools  Help

ﬁ '{Q? .Test of medication timeline

@vﬁ v@v@PaQEv@TDDISv

PT3 Last Hospital Stay 07/19/2004 - 07/22/2004

07/19/2004

DISCHARGE / OUTPT MED: OLANZAPIME 2.5 MG
IEISEI—.-lREE { OUTPT MED: THIAMIME TAB 10:0MG
IEISCI—.-iREE { OUTPT MED: MULTIVITAMINS 1TAB
hlSEI—:lRE—E { OUTPT MED: EMSURE SUPPLEMENTATION

DISCHARGE / OUTPT MED: ENSURE
SUPPLEMENTATION

DISCHARGE MEDICATIONS: FROM DISCHARGE
SUMMARY NOTE 2004-04-00 13:01: She was to be
discharged to the nursing home on ENSURE
SUPPLEMENTATION QD PO

Therapeutic class: gozo000 - Caloric Agents

Timeling

Filter: Highlight:

07/22/2004

nEISCI-.-lF,E-E { OUTPT MED: ASPIRIN CHEW TAB 81 MG
nEISCI—.-lRE-E { OUTPT MED: MULTIVITAMINS 1 TAB
nEISCI-.-lRE-E { OUTPT MED: ACETAMINOPHEM TAB 325 MG
nEISCI—.-lRE-E { OUTPT MED: SULFAMETH-TRIMETHOPRIM D5 TAB
& DISCHARGE / OUTPT MED: OLANZAPINE 10:0 MG
nEISCI—.-lRE-E { OUTPT MED: CARMOL-40 CREAM

INPATIENT DRUG: OLANTAPINE TAB § MG
[
INPATIENT DRUG: CARMOL-40 CREAM
[
INPATIENT DRUG: SULFAMETH-TRIMETHOPRIM DS TA
(]
INPATIENT DRUG: THIAMINE TAB 100MG

nl MPATIENT DRUG: ACETAMINOPHEN TAB 325 MG

e
INPATIENT DRUG: ASPIRIN CHEW TABE 81 MG

Sources: DEMI

|DISCHARGE [INPATIENT
1

Clear All |
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CAD/DM Smart PARTNERS

Clinical Informatics

P at i e nt V i eW - Research & Development

Blood Pressure
On average, your blood pressure has been running

high recently {average of 130/80 from your last two Blood Pressure
doctor visits). The recommended blood pressure goal 160
is 130/80. You may want to discuss with your doctor :;g: Z
about things you can do toe help lower your bleod 100 o
pressure. a0 - PR = W
G0
1/1/2005 711/2005 1/1/2006 7112006

Immunizations

Most people older than 65 receive a shot to prevent
phneumonia at least ence. If you have not had a
phneumeonia shot, you may want to discuss with your
doctor whether you should get a pneumonia shot.
Most people with medical conditions such as yours
receive aflu shot every year. If you have not had a flu
shot this year, you may want to discuss with your
doctor's office whether you should get a flu shot.

Smoking
If you are currently a smoker, you may want to talk to
your doctor about ways to help you quit.



- frnta Mary Jones Room: Phone#: (617) 555-5555

Bigger Smaller

- Friday, September 02, 2011
S . 8:19:45 am e e
-l Information about your hospital visit > .i:. .:Fm fﬂ] ETlF
Nurse Attendingg  Covering Visiting hours: 1 bm to 9 i
Pozzar, Boxer. Bamett, ;l”lEE:;rs' I:m ° plm forecast provided by MY, wundarground com
Rachel, RN. Robert M.D. Wichael M.D. 8 10 order meals

scheduled everts

7:00-11:00 am Speech, Blood draw 7:00-8:00 am

11:00 am-3:00 pm Physical therapy, Blood draw. 7:00-9:30 am

3:00-7:00 pm Family meeting 12:00-1:00 pm
5:00-6:00 pm

Breakfast

Care team rounds
Lunch

Dinner

Patient and family notes m

« Ask Dr. Boxer about discharge Delete

i m =
Cl 49
Nutrition & Care

. i Test results Medications
Fluids reminders

Information about your health

+0

Education/
Self management

|}

¥

Discharge
Education




Re-Using EHR Data for Better Evidence
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Re-Using EHR Data for Better Decision Support
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Re-Using EHR Data for Better Decision Support

e Using a clinical data warehouse to improve alerts
» Risk-stratification with risk-specific plans of care

e Raising clinical alerts based unusual patient care

e Personalized medicine supported by genomic data
o Context-driven dynamic alerts that learn

 NLP to analyze notes in real-time
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0 Popup

Clopidogrel Poor Metabolizer Rules

Genetic testing has been performed and indicates this patient is at risk

for inadequate anti-platelet response to clopidogrel {Plavix) therapy

This patient has been tested for CYP2C19 variants, and the presence of the *22 genotype has identified this patient as a poor metabolizer of
clopidogrel. Poor metabolizers treated with clopidogrel at normal doses exhibit higher rates of stent thrombosis/other cardiovascular events.

Treatment modification is recommended:
" Prescribe prasugrel (EFFIENT) 10mg daily and stop clopidogrel (PLAYIX) startdate, 10 A

Due to increased risk of bleeding, prasugrel should not be given to patients:
& that have a history of stroke or tranzient izchemic sttack *** Mot known; please check StarPanel
& that are greater than 75 years of age

& ywhoze body weight iz less than 60 kg

Click here for more information

If prasugrel (EFFIENT]) hot selected, please choose desired action:
& -ncrease maintenance dose of clopidogrel (PLAYVIX) 190 mg daily, startdate, 104
C Maintain requested daily dose of clopidogrel (PLAVIX) 75 mg daily, startdate, 10AM

" Contraindicated
. Expected effectz (e.q. nuizance bleading)
" Ppatient preference

" Cther

Click here for more information

NOTE: The Vanderhilt P&T Committee has recommended that prasugrel {if not contraindicated) should replace clopidogrel for poor metabolizers; if this is not
possible consider doubling the standard dose of clopidogrel {or, use standard dose clopidogrel). However, there is not a national consensus on drugidose guidance in
this population.

- Courtesy: Vanderbilt University




Better Reuse For Research (and Workflow)

Research

Clinical Decision Support
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Better Reuse for Research (and Workflow)

« Data mining to detect adverse events
» Self-service hypothesis testing
« Alerts for subject recruitment

 Alerts for protocol violation
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Allergies: Mo Known Allergies Allergy D

® Standing M Future Authonzing Provider:

THE ACCORED STUDY: Your Patient may be eligible for this Study. PLEASE CLICK
BELOWY TO PREOCEED. Thank ou.

= Trigger diagnosis
{1 Diabetes Uncampl Adult-Type 1| [250.00]
fou do not need to explain the trial in detail or obtain consent from your patient.
=imply consider the following critena, and select the appropriate response below.

YES helow generates a consult to the study coordinator and Pt info in the After-Yisit Summary.
__________________________________________________

Does your patient meet the following criteria;
1.) Has documented Cardiovascular Disease: CHO, YD, or Carotid disease

2.1 Has ONE or BOTH of these diagnoses: HTMN andfor Dyslipidemia
3.) Patient will allowy imited chart reviews to determine eligitlity

4.1 Patient 1s walling to be contacted by a research coordinator if eligible.
Bl o el

[ Flease select one of the following, then click ACCEFT  (single)
LI YES, patient meets above criteria (Study Coordinator Consult-Right Click for Details)
LI MO, Patient Does Mot currently meet studhy Criteria listed in 1.) and 2.) above.
O MO, Patient meets these criteria but is not interested Courtesy: University of Cincinnati
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QIR X ¥ 2+ £ MG N
EST, PHAHM'I IDMS 85-10- Alert Summary
3 Unreviewe
Chief Complaint: ALLERGIC RHINITIS Allergies: Acknowled | Viewe dilert | Fricrity | Type Cornrnett Scope |
— — — . , N. — — \/ PredniSOME Protocol Medc HIGH WARMING
Il Order En - NIHCETH

MIHCCTEST, FHARMI [DMS [Lincaln Farmum |T)

dllergies: iNI:I active allergies on record I

Requested By (¢ e © Other | |

Alert: FredniSOME Protocol Medication Bestriction

teszage|Dear prescriber, Under protocol 33-C-071 33 concurrent corticosteroids are not allowed except far
myazthenia graviz, other paraneoplastic syndromes, or other chronic conditions.

| Order
@:ﬂ PredmS0ME = Tag

& PredniSONE 1 mg | Acknowledgement Comment; |I§|
B PredniSOME 2.5 md ﬂ
E PredmS0ONE 20 mg _ﬂ

E PredniS0ONE 5 mg §
PredniSOMNE 50 mg

B PredniSONE Oral 5] ¥ Acknowledge when seen Unacknowledge ¢ Previoug | Alert 1 of1 Mewt >
E Predm50NE Taper _—
B PredniSOME Taper _ _ _ L . ; :
& PredniSONE Taper To view suggested actions for the Predm30MNE order click Yiew Actions Wiew Actions...
"_I e L1 TI Ta continue with the PredniS0OMNE unchanged click Proceed. Froceed
| ] To retumn to the PredniSOME and discard alerts click Go Back. Go Back




i MEDICAL IIRANSLATIONAL
a = — - 3 VM - 259 e
i RIS RESEARCH INFORMATION SYSTEM

£ National Institutes of Health &

HBTRIS Welcome to BTRIS

BTRIS Presentations The Biormedical Translational Research Information Systerm (BTRIS) is a resource available to the NIH
intramural community that brings together clinical research data fram the Clinical Center and ather MIH

BTRIS Lecture Podcasts Institutes and Centers. BTRIS provides clinical investigators with access to identifiable data for the subjects
on their own active protocols, while providing all MIH investigators with access to de-identified data across all »¥» BTRIS Town Hall -
protocols. BTRIS provides users with advanced search, filtering, and agoregation methods to create data sets | October 2011

BTRIS In The News to support ongoing studies and stimulate ideas far new research. BTRIS contains subject data from CRISMIS

»> The Catalyst I (3 MB) (the Clinical Center Medical Information Systems) and research data from MIAID (Crimsan), MASA, and M|

Data are available from 1976 to the present.
»» The Record

» CC News Articles BTRIS comprises two distinct bl_!t interrelated Weh-hased applications, BTRIS Data Access and BTRIS
Preferences. (Eefer to the araphic below)

BTRIS Data Access is the data repositony where principal investigators or their designees create reports an
Staff Only their active protocols with identified subject data. Multiple reports are available in BTRIS and can easily bhe run
by researchers through a series of prompts. Reports include the IRB Inclusion Enrollment Report,
demuographics, patient lists, laboratory and microbiology results, vital signs, medication orders and
administration, diagnoses, and radiology reports fwith links to images in the CC PACS system).

BTRIS Preferences allows principal investinators or their designees to verify subject enrollment in their
protocaol(s). This ensures that reports created in BTRIS Data Access include all subjects. It also allows the
principal investinatar to designate associate investinators, and other members of the research team, to
manage subject enrolliment and create reports in BTRIS Data Access.

For gquestions or comment about BTRIS contact Dr Jim Cimino, Chief, Laborataory for Informatics
Development, MIH Clinical Center, Mational Institutes of Health, Bethesda, MD

BTRIS Data BTRIS
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1 DataType  Subject Event

2 Diagnosis  Subjectl MIAID Problem
3 Medications  Subjectl

4 |Labs Subjectl ALKALINE PHOSPHATASE
5 |Labs Subjectl BILIRUBINTOTAL
6 |Labs Subjectl ALT/GET

7 |Labs Subject AST[GOT

B Lahs Subjectl ALBUMIN

9 Lahs Subjectl LDH

10 Labs Subjectl BILIRUBIN

11 Labs Subjectl BILIRUBIN

12 Diagnosis
13 Diagnosis
14 Medications  Subj

ect DischargeDiagnosis
ectl NIAID Problem

15 Medications  Subjectl

17 Labs Subjectl ALBUMIN

18 Labs Subjectl LDH

19 Diagnosis  Subject Disu:harge Diagnosis

20 Labs Subject
21 Medications  Subj
22 Medications  Subj
23 Labs Subject
24 Diagnosis  Subject
25 Labs Subject
26 Labs Subject
27 Medications  Subj
28 Medications
29 Medications
30 Medications

31 Medications  Subjectl
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D E F G H | J K L M A
Ohservation Date Medication Admin D:Value Unit of NRange Comment Protocol Pl P Email @
Chronic Granulomatous Disease (CGD) 5/1/1984 12:00 829 288.1
Bactrim DS 5/15/1984 12:00 No Admin Date Available
ALKALINE PHOSPHATASE 2/8/1985 10:38 124 U/L
BILIRUBIN TOTAL 2/8/1985 10:38 0.2 MG/DL N
ALT/GRT 2/9/1985 12:42 18 U/L N
AST/GOT 2/9/1935 12:42 18 U/L N
ALBUMIN 2/9/1935 12:42 4.1 G/OL N
LDH 2/9/1985 12:42 231 U/L N
BILIRUBIN 2/10/1985 11:56 NEG
BILIRUBIN 2/14/1985 12:16 NEG
Primary Tuberculous Infection, Unspecifie  2/27/1985 0:00 10.9 PRIMARY TUBERCULOSIS
Pulmonary tuberculosis 6/1/1985 12:00 314 11.9
Streptomycin 6/1/1985 12:00 No Admin Date Available
Rifampin £,/15/1983 12:00 No Admin Date Available
INH 8/1/1985 12:00 No Admin Date Available
ALBUMIN 7/30/1986 11:44 4.1 G/DL N
LOH 7/30/1986 11:44 7 UL H
Primary Tuberculous Infection, Unspecifie 8/4/1986 0:00 10.9 PRIMARY PULMOMNARY TUBERCLILOSIS ON
ALKALINE PHOSPHATASE 8/4/1936 11:18 163 U/L

INH 9/1/1988 12:00 No Admin Date Available
Pyrazinamide 9/15/1988 12:00 No Admin Date Available
ALKALINE PHOSPHATASE 9/16/1988 14:32 162 U/L
Unspecified Pulmonary Tuberculosis, Uns  9/20/1988 0:00 119
ALKALINE PHOSPHATASE 2/2/1993 10:40 208 U/L
ALKALINE PHOSPHATASE 6/22/1993 10:56 209 U/L
RIFAMPIN 300MG CAPSULE 11/27/1998 12:00 No Admin Date Available
LEVOFLOXACIN 500MG TAB 11/27/1998 12:00 No Admin Date Available

SODIUM SULFACETAMIDE 10%, SULFUR 5% 11/27/1998 12:01 No Admin Date Available
LEVOFLOXACIN 300MG TAB 12/3/1998 17:33 No Admin Date Available

RIFAMPIN 300MG CAPSULE 12/3/1998 17:33 No Admin Date Available
A1 T/RETI Alanine Trans | 9/13/1999 5'59

19 1]
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There Are Still Pieces Missing

Research

Clinical Decision Support

Subjective

Objective
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Plan




Tactics versus Strategy




Medical Records the Guide and Teach

e Larry Weed mentions computers 24 times

“If we accept the limits of discipline and form as
we keep data in the medical records the
physician's task will be better defined, the role
of paramedical personnel and the computer
will be clarified, and the art of medicine will
gain freedom at the level of interpretation and
be released from the constraints that disorder
and confusion always impose.”




Uncoded,
Unstructured

Discharge Patient

summarness Histories

Universally
Coded

Uncoded.
Unstructured

Discharge Patient
summarnes Histories

-

Lc:-cdif
s o7

~ Uncoded.

oded

~ & Shructureg
b

h

Uncoded.
Unstructured

Radiology
Reports

Physical
Exams

Dtﬁchor?e Patient
Summanes Histones




PONTDIERG
— STEAHEHGU'EE-"—

Cook #1: a terrible cook
Cook #2: a vegan
Cook #3: an informatician

CLOSED
THANKS FOR

THE MANY YEARS




We Need to Make the Computer a Full Partner

Research

Clinical Decision Support
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Automated Inclusion of Data in Notes

 Adverse effects:
— Leads to note bloat
— Discrepancies in the record

 Alternative therapy:
— Annotate non-note data
— Create relevant views while composing notes
— Link observations to assessments - evidence
— Link observations to plan — monitoring strategy




Future Partnerships

* Evidence-based care

e Quality care

e Cost containment

 Genomics: diagnosis, treatment, prognosis
 Pharmacogenomics: patient, tumor, microorganism
 Meaningful use of electronic health records




Larry Weed, Again

It has been said that preoccupation with the
medical record and the computer leads to
neglect of the "humanitarian” side and the "art"
of medical practice.

The most humanitarian thing a physician can do
IS to precisely know what he is doing, and make
the patient as comfortable as he can in the face
of problems that he cannot yet solve.




Where Do We Go from Here?

« EHRSs are less problem-oriented than paper ones

e Current EHRs are victims of their history

e Those who don’ t study history are doomed to repeat it
 We need to stop thinking of the EHR as a diary

 We need to tell the EHR why we are doing things




Putting IBM Watson
to Work in Healthcare

A New Class of Industry Specific
Analytical Solutions.

SN

g

Memwwriad Soan- Kermming
Cancer Caommer


http://www.youtube.com/watch?v=HZsPc0h_mtM&feature=player_detailpage

Where Do We Go from Here?

« EHRs are less problem-oriented than paper ones

e Current EHRs are victims of their history

« Those who don’ t study history are doomed to repeat it
 We need to stop thinking of the EHR as a diary

 We need to tell the EHR why we are doing things
 Then it can evolve to a solution-oriented health record
o EXxtinction is part of the evolutionary process

* |IBM has tried to build EHRs before...

e Partners Healthcare purchased a commercial EHR




Acknowledgements

 Blackford Middleton: Partners Healthcare/Harvard
« Ken Mandl: Intelligent Health Lab (Harvard)

o Patti Dykes: Electronic Bedside Communication
Center (eBCC; Harvard)

e David Vawdrey: SmartNotes (Columbia University)
« Dan Masys: Vanderbilt University
« Bill Tierney: Regenstrief Institute




	Improving Electronic Health Record (EHR) Functionality:�Toward the Solution-Oriented Medical Record
	Outline
	Florence Nightengale
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	What Did Weed Want?
	The Problem-Oriented Medical Records:�(SOAP)
	In the beginning, there was….
	Ancilliay Systems Make their Contribution
	The Beancounters Triumph!
	Can you say: Return on Investment?
	Slide Number 15
	Comments on EHRs Today
	Sometimes, the informaticians get to be in charge
	We have been doing these for over 40 years
	Automated Clinical Decision Support
	Infobuttons
	Slide Number 21
	Slide Number 22
	Dawn of Computer-Based Clinical Documentation
	Slide Number 24
	Slide Number 25
	Better Data Capture
	Better Data Capture
	Slide Number 28
	Better Views of the Record
	Better Views of the Record
	Slide Number 31
	CAD/DM Smart Form: Graphs
	Slide Number 33
	Slide Number 34
	Slide Number 35
	CAD/DM Smart Form: �Patient View
	Slide Number 37
	Re-Using EHR Data for Better Evidence
	Re-Using EHR Data for Better Decision Support
	Re-Using EHR Data for Better Decision Support
	Slide Number 41
	Better Reuse For Research (and Workflow)
	Better Reuse for Research (and Workflow)
	Slide Number 44
	Slide Number 45
	Slide Number 46
	Slide Number 47
	Slide Number 48
	There Are Still Pieces Missing
	Slide Number 50
	Medical Records the Guide and Teach
	Slide Number 52
	Slide Number 53
	We Need to Make the Computer a Full Partner
	CAD/DM Smart Form
	CAD/DM Smart Form\
	CAD/DM Smart Form
	CAD/DM Smart Form
	CAD/DM Smart Form: Workflow
	Automated Inclusion of Data in Notes
	Future Partnerships
	Larry Weed, Again
	Where Do We Go from Here?
	Slide Number 64
	Where Do We Go from Here?
	Acknowledgements

