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What is EBMeDS?

A plug-in open-source decision support
service that can be integrated with any
electronic health record (EHR) or
personal health record (PHR)

A collaborative tool for authoring and
commenting on decision support
contents



Automatic, patient-specific guidance

Knowledge is pushed to the user

VistA-CPRS

=

Sends XML patient data (request message) ‘

Decision support service (e.g. EBMeDS)

Receives decision support



Objective of EBMeDS

The right information for the
professional or patient

—automatically
—at the right place
—at the right time



The EBMeDS decision support

service

 Based on best EBM sources
— The Cochrane Library
— EBM Guidelines
— InfoPOEMSs

« Open source

— Both knowledge and functionality built in
simple text files, using JavaScript

 Customizable with local contents

* |ntegrated with any system containing
patient data (EHR or PHR)

— Using a simple XML message interface
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EBM Guidelines is a unique, concise and easy-to-use collection of Pm_'res
clinical guidelines for primary care comhbined with the best available gicissennes o
evidence. Continuously updated EBM Guidelines follows the latest Videos 7z
developments in clinical medicine and brings evidence into practice. Frograms 11
The collection includes:
— Almost 1000 concise primary care practice guidelines cowvering a wide
range of medical conditions. Both diagnosis and treatment are EBM Guidelines
included.
— Ower 3000 high-quality evidence summaries supparting the given prOV|deS the eV'dence
recommendations - a specific feature of the guidelines is the use of — 2
evidence codes {graded from & where strong evidence exists and summaries for EBMeDS
further research is unlikely to change the conclusion, to D where the
evidence is weak and the estimate of effect is uncertain}-
— & library of 1000 high-quality photographs and images of all common 2233 Cochrane reviews
and many rare dermatological conditions, electrocardiograms and eye .
pictures. are summarized
— All reviews fram The Cochrane Database of Systematic Reviews cited
within EBM Guidelines are provided in full text, .
EBM Guidelines is the key source of practical information for primary 130 COChI‘ane reviews
care and a powerful tool reflecting real clinical experience, .
. - . are linked to EBMeDS
Special subscription fee for General Practitioners
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What does EBMeDS provide?

* Decision support messages
(reminders, prompts, alerts)
automatically based on data in the
EHR or personal health record (PHR)

 Links to guidelines, evidence
summaries and Cochrane reviews
from codes In the electronic health
record (EHR)

 Calculators and forms with data filled
from the EHR
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MHS no.; ==~ 052157-9456 & Age: 52
CRM: Information | Wisits [ | Appointrments | Diagnoses | Medication | Measurernents | Patient surmrmary |
.Y
Diagnoses Decision support &,
30.05.2002 Non-insulin-dependent diabetes mellitus, duration 1 years
04.01.2002 Migraine, unspecified
04,11.,1992 Predominantly allergic asthma
Acute diagnoses Procedures and treatments Previous visits and episodes
12.06,2008 Total cholecystectomy nec Annual review 05.06.2008
Medication and dosage Measurements Target
04.01.2009 Beclometasone 200microgram inhalation 1+ 1 /day Height (cmj 179 em (5/5/2008) )
powder capsules Weight (ka) a4 kg (6/2/2008) E
12.06.2008 Enalapril 20mg tablets 1 fday BMI _
30.05.2008 Simvastatin 40mg tablets 1 fdavy BP (Systolic) 138 mmHg (6/3/2008)
BP (Diastolic) 72 mmHg {6/3/2008)
GHbALC
f5-Chaol 3.9 mmolfl (3/31/2008)
f5-Chol-HDL 1.2 mmolfl (3/31,/2008)
fS-Trigly 2,17 mmolfl {3/31/2008)
Medicine allergies Additional info relevant to medication Diabetes education Status
Penicillin BERTIE
DESMOMD
Diahetes X-pert Programme
DAFME
Medication and Drug Allergies from GP Systems
Other allergies Special diet Lifestyle and risks
w
@ Copyright 2008 ProWellness UK Ltd. - &ll rights reserved
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A
Diagnoses Decision support 4,
30.05.2002 Non-insulin-dependent diabetes mellity X
04.01.2008 Migraine, unspecified Reminders:
04.11.1992 Predominantly allergic asthma ® The patients has type 2 diabetes. Metfarmin is the primary )
chaoice for better glycemic contral, Check renal function and start ClICk to see
rnetformin? (scr00016) < . ..
Acute diagnoses F * The patient has type 2 diabetes and no indication of ASA allergy. ind epi Scrlpt descrlptlon'
Based on current knowledge, ASA treatment is encouraged
12, using a dose 100 mg 1x1. As the patient has asthma check first, 05.06.2008
whether the patient is intolerant to 454 or other NSAIDs,
(scr0010a)
® The patient has diabetes. More than 13 months have passed
- - since blood glucose or cholesterol were determined. Time for
Medication and dosage fallow-up? (scrong49z) Target
] ] ] * The patient has type 2 diabetes and the HbAlc value is
04.01.2009 Beclometasone 200microgram inhalation increased (7.2%1, Intensify hyperglycasmic treatment? [L79 crn (6/5,/2008)
powder capsules (scri0SE4) ?4 kg (6/2/20082)
12.06.2008 Enalapril 20mg tablets i (6/3/ ;
i i L3238 mmHg (632008
30.05.2008 Simvastatin 40mg tablets Guidelines: > mmHg%ﬁf:&le]l]E]
» Metabolic syndrome .
o Mewly diagnosed type 2 diabetes
® Diabetes: definition, differential diagnosis and classification Il?.lg mmg:ﬁ: Egﬁgﬂgggg%
® Treatment and follow-up in type 2 diabetes 3'1? 11 t3/31/2008
® Lifestyle education in type 2 diabetes 2.17 mmol/l (3/31/ )
# Oral antidiabetic drugs in the treatment of type 2 diabetes
Medicine allergies Ad = Ir!suli!'u therapy in type 2 diabetes Hon Status
- & Migraine
Penicillin s Headache
» Occupational asthrma
& Long-term rmanagement of asthrma ngramme
® Asthrma: syrmptoms and diagnosis
& Treatment of acute exacerbation of asthrma
Medication and Drug Allergies from GP Systems
Other allergies Special diet Lifestyle and risks
w
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Diagnoses Decision support &,

X

30.05.2002 Non-insulin-dependent diabetes mellit

04.01.2008 Migraine, unspecified Reminders:

04.11.1992 Predominantly allergic asthma & The patients has type 2 diabetes, Metformin is the primary .
choice for better glycemic control. Checl renal function and start Click to see
rmetformin? (scri00lE) o me e - - - - - - o— o e — - . ..
Acute diacoess ~| e The patient has type 2 diabetes and noindication of ASA alleray, £ ep script descrlptlon'
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A i — i i -_'|, il
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Medicatior] 74 D = 7~ X4 @ E'{ s Target
04.01.2009 Address bkt f v e, FiFEEMeDS/script_viewer, asprid=scr00016 v BYGo Links ® - 179 em (5/5/2008)
|@ | . @ 04 kg (6/2/2008)
12.06.2004 BNl 2008) :
30.05.2005 1 i i 138 mmHg (6/3/2008
Metformin as a primary choice for an oral 72 mmilo (6,3 2008)

hypoglycemic agent

3.9 mmal/l {3/31/2008)
1.2 mmal/l {3/31/2008)
2.1

Script description 7 mmaol/l (3/31/2008)

Medicine a The script is launched if the diagnosis is type 2 diabetes, First, the script checks whether the drug 1on Status

Penicillin list contains metformin. If it does not, the script checks for the plasmasserur creatinine value, If
the GFR is in the normal range, reminder (1) is shown. If GFR < &0 ml/min, reminder (23 is shown,

ogramme

Evidence and Guidelines }
Click to see -

evidence summary -

Medication 3§ EBMG source(s)

Other allelll * Metfu:-rrr_nin is a well tplerated aral h yu:erni_u: agent, which reduces hn_apatiu: gluu:u_jse _ H risks
production and provides prow idence agaist cardiovascular events in tvpe 2 diabetic

= i subjects, It belongs to i sparing antihyperglycermic agents which do not introduce a risk
for hypoglycemia, ormin has been shown to be especially useful in insulin-resistant states

&) and and th ary drug-of-choice in type diabetes, if the body mass index exceeds 23-25 & Internet

[ %

The available oral antidiabetic agents are equally effective at lowering glucase levels, Only the .
sulfnnvhireas and metfnrmin are nrnven tn redoce lnnn-term comnlications and only metformin J

’%_',. NERODE O



‘A Duodecim/llkka Kunnamo - Patient information - Microsoft Internet Explorer

File Edit ‘iew Favorites Tools  Help

@Back @ -.\_;l @ @ \i:j ﬁSearch *Favurites @ B* ni_; . |_J ' Y;%

Address ‘@ http:ffdemo. prowellness . comjducdecin_ukfInformation. asps v ES
O'Connor, Betby Patient search | Wisit History | Library | Attachrments | Patient folders | Logaut
MHS no.:  «=-052157-9456 & Age: 52

CRM: Informm, Jrerments | Patient summary |
Reminders:
- ® The patients has type 2 diabetes, Metformin is the primary )
Diagnoses choice for better glycemic control, Check renal function and start Decision support /&,

. . . . metformin? {scr00016)
30.05.2008 Non-insulin-dependent diabetes mellit ® The patient has type 2 diabetes and no indication of ASA allergy.

04.01.2008 Migraine, unspecified Based on current knowledqge, ASA treatment is encouraged
=1ty

‘2 Metformin monotherapy for type 2 diabetes mellitus - Duodecim - Microsoft Internet Explorer

File Edit Miew Favorites Tools Help ‘:F -
: episodes
OBack '\___) D @ h Search ‘}\{Favnrltes @ B . |_J . Y;% . @ ‘3 05.06.2008
Address |@ ikt v, bervessportt Fifdbk Itk avaarp_artikkeli=ewd04542 V| . G0 Links ** '@ v
Tietoa potilaalle | Hoito-ohjelmat | Tulosta | Palaute Target 3
|
Metformin monotherapy for type 2 diabetes mellitus RS
mmHg (6/3/2008)

mHg {6/3/2008)

Level of evidence = A

Metformin monotherapy in type 2 diabetes pro
beneficial changes in glycaemia control, and m
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Click here for demo

Address @ ikt e, duodecin, Fif sovellukset fxmlfkaaviok)

v BJco ks ™

Parameters: D-dimer: _ mag/l » DWT score: + dvt » treatment

[ Suspicion of deep venous thrambosis (DVT) ]

D-dimer >|F’05itive

h J

MNegative éumpressiun ultrasonugraprlb

Y

@stimate probability of D‘u’> Normal

Y
[Repeat after 1 week}

Laow [Intermediate} [ High

l l

Compression ultrasonogra
~&Omp grap

M

Deep venous thrombosis in femoral vein
(compression ultrasonography)

Viden database
10.9.2009
Ilkka Kunnarmo

An old woman had swelling of the whole right leg.
Compression ultrasonography on the level of the inguinal
ligament shows an incompressible femaral vein, when gentle
pressure is repeatedly applied to the probe (first a
transverse view, then a longitudinal view of the vein). The
thrombus in the wvein is slightly echogenic. The slightly
smaller artery is visible above the vein. In the longitudinal
view the tail of the thrambus is visible inside the vein on
the left. On the right the vein is normally compressible. The
second transverse and longitudinal views show a normal left
femoral vein.

Interactive algorithms
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http://www.duodecim.fi/sovellukset/xml/kaaviot/
http://www.duodecim.fi/sovellukset/xml/kaaviot

EBMeDS as a tool for
continuous professional
development
and guality measurement
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Fatient Search | Patient demographics | Appointrents | Library | Reports K Wirtual Health Check K Logout |

Choose executed health check | EveryDayCheck V|

Doctor in charge: Ilkka Kunnamo
Care unit: Duodecinm

MName Care recommendation

=~ 040432-0404 @ Lis3 Jones Reminders:
« The creatinine level is increased (190 umolf), Furosemide is
recormmended instead of a thiazide diuretic at least when the
creatinine level exceeds 200 pmolfl, (scro0005)

=~ 060629-0606 & [Martha Reminders:
Kinsley * The patient has a diagnosis of congestive heart failure, but no
information on left ventricular ejection fraction. (scro0272)
¢ The patienty's weight has increased more than 2 kg (79 kg) . The dose
of furosemide should be increased, (scr00274) —

= ~ D50548-0505 & Fobert Reminders:
Lawson e The patient is overweight (BMI 33.1) and no blood glucose test has
been performed during the last two years, Condider ordering the test.
(scr00490)
* The patient is overweight (BMI 32,1}, and no lipid tests have been
performed during the last 2 years, Consider ordering the test

(scr00490)
=~ 030459-0405 & Samm Reminders:
Meady s Selective beta-blockers are better tolerated non-selective beta-

blockers in patients with asthma or COPD, (scrO0422)

=~ 030369-0303 @ Homer  Reminders:

In a virtual health check all
rules are executed in a
population of patients, and
resulting reminders are listed.

7~ 91Inter.., ~-| [€]2Mcra.,, -2 bal .. 2 One Tau, .. W



Questions to EHR or PHR vendors
Interested In iImplementing EBMeDS

« Do you have clinical data such as test results,
diagnoses, medications, physiological
measurements (weight, height, blood pressure)
In electronic format?

* Are any of the data in structured format
(coded)?

e Can you produce the XML-query message from
the data?

If the answer is yes to all questions, EBMeDS can be implemented




Expected benefits from using EBMeDS

* Improves quality of care by decreasing errors

* Provides active guidance triggered by data in the EHR/PHR
supports also "passive™ users

« Targets also patients that have dropped out from follow-up
prevents complications of disease or treatment

* Provides automated transfer of patient data to forms and
calculators -> saves time

« Improves and speeds up the access of the professional and
citizen to reliable and up-to-date medical information

« Offers an opportunity to quality measurement and reporting
Improving quality of care and outcomes

« (Guides the patients (using a PHR) to healthy living and
contacting health care professionals at the right time



Reminders for doctors, nurses, and patients

Example: Inhaled corticosteroids with or instead of
long-acting beta-agonists for asthma

- Doctor: The patient is using a long-acting beta-agonist (<Trade
name>) but no inhaled corticosteroid. For efficacy and safety
reasons, add or replace with the latter.

- Nurse: as above + Consult a doctor. Not urgent

- Patient: You seem to be using an asthma medicine (<Trade
name>) which is usually recommended only in conjunction with
an inhaled corticosteroid. Inhaled corticosteroids should usually
constitute the backbone of asthma treatment when long-term
medication (lasting more than a few weeks) is needed. Long-
acting beta-agonists, such as (<Trade name>), are usually used
for additional effect if inhaled corticosteroids alone are not
adequate. Discuss adjusting your medication with your doctor.



Patient’s user interface to EHR

« Coded data is translated into lay language by means
of a metathesaurus

* The terms are linked to definitions and explanations,
”The Patient’s Handbook”, and local sources of
patient information

Diagnoses Your cholesterol is above

Lactose intolerance (poor absorption of ) the agreed limit. Contact
What is lactose intolerance your doctor

Diet advice
Laboratory results
Haemoglobin 124 Normal range What does Hb tell
Cholesterol 5.9 Normal range
LDL cholesterol 3.8 Normal range Lipid measurements

("evil cholesterol”)
Cardiovascular risk (10 yrs) 6.2 % How can | reduce my risk?

Treatment plan




EBMeDS

Evidence-Based Medicine electronic Decision Support

Electronic Health Record
EBMeDS Local Service
= v Global, National & Local Scripts
EHR Patient Data g g Data Tables
Database g % G — Evidence Links
— — — % - § —
) Decision Drug Information
T l Al VB SRR Log SuC':)prZrt — ) E(e;fmttlzriiiiti]ccaetions
(e A PPAEEREN Files Engine « Interactions
VistA — — ¢
Forms & Calculators
Response Messages ] ] ]
%\ ....................... JavaScript Function Testing Update
' ' Interpreter Library Applications Service
HTTP\\ TP
EBMeDS Central Service
v Testing
Applications
Administrator Tools
Web Resources \ -
« EBM Guidelines
o Cochrane Library Script Editing Tools —_— EBMeDS S EBMeDS
« Essential Evidence Database — Master File
« EBMeDS Home Page / Compiling Package
Table Editing Tools Tools




What is ATHENA DSS?

« Automated decision support system (DSS)

— Knowledge-based system automating guidelines

 Built with EON technology for guideline-based decision
support, developed at Stanford Medical Informatics

— For patients with primary hypertension who meet
eligibility criteria

« Patient specific information and recommendations
at the point of care

« Purpose Is to improve hypertension control and
prescription concordance with guidelines

«Athena in Greek mythology is a symbol of good counsel, prudent
restraint, and practical insight

«Goldstein MK et al Proc AMIA 2000



Developing a Model Program

To Provide a Model Program that can be extended to other clinical areas

We selected hypertension as a model for guideline implementation
because...

« Hypertension is highly prevalent in adult medical practice
« There are excellent evidence-based guidelines for management

« There is also evidence that the guidelines are not well-followed
— a big ‘improvability gap’ in IOM terms

« Steinman, M.A., M.A. Fischer, M.G. Shlipak, H.B. Bosworth, E.Z. Oddone, B.B.
Hoffman and M.K. Goldstein, Are Clinicians Aware of Their Adherence to
Hypertension Guidelines? Amer J. Medicine 117:747-54, 2004.
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£ ATHENA Hypertension Advisory
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4 Systofic [ Dizstofic | Goal BP

LI e .
140
e T N T I .
ol AT
a0 | - | | | | | u | ! - | | | | II
03059 08/05 0708 095049 11505 0106 03M6 0506 0706 096 11406
Timaling: Prescriptians with doseos
2.8
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Goldstein, M. K. and B. B. Hoffman (2003). Graphical Displays to
Improve Guideline-Based Therapy of Hypertension. Hypertension
Primer. J. L. 1zzo, Jr and H. R. Black. Baltimore, Williams &




Building ATHENA System From
EON Components

EON Servers i =
VAVISTA SQL - ATHENA Clients
(DHCP) Patient

Database

Event
Monitor

)
N
Pre-
computed
Advisories

Advisory
Client

nightly ()

Protégé
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data o

Guideline

extraction Knowle
N




Demos

Email: worldmed@gmail.com



