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Pat hd og & as consutart

= Dr M. Laposata, MGH

Interpretative reporting rounds
Pathologist
Residents, medical students
Technologists

Coagulation disorders, protein

electrophoresis, molecular diagnostics
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?

Hves
Hno

[0 NO ANSWER M Laposata 2001

The clinical pathologist’s role

Decision support tools for
automated testing factories
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Irterpretation hd ped ava d a msd agnosi s
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Guiddinesin practice dabetes

m Recommended HbAlc testing
Type 1 (IDDM): 4/yr
Type 2 (NIDDM) : 2/yr

m HbAlc testing (eligible Medicare recipients): 21%
GAO report

m Urine microalbumin
10-15% of pts are tested




Guiddinesinpi naxy cade CVD

= 45 primary care practices in 4 US states
= 603 patients with cardiovascular disease

= 33% not screened for lipids

= 45% no lifestyle counselling

= 67% no lipid reduction therapy
= 15% with LDL better than target

Thetroud e wthrd es

m Simple concept..
IF POTASSIUM is LOW and ON_DIGOXIN
THEN “Alert clinician”

.. difficult in practice
Complexinteractions between r ules

Unpredictable effects of changes
Costly to develop, test and maintain
The “know edge engineering bottleneck’

Medi cd expet systens

m Written by programmers
m Expensiv e to build
m Almost impossible to maintain ov er time

Narrow focus (eg abdominal pain)
Quickly become redundant

Don't fit clinical workflow

Rarely migrate from research to routine

Convenrtiond U Srepat

Ordinary Diagnostics Inc. Pathology Report

Dr.Glenn Edwards Thark you for referring.....
Pacif ic kn owledg e Systems M. John Patient ph:

Site 111, Bay 16 1 Smith &, Smithtown 2000

Australian Techology Park Age: 67yeas DOBISALI  Sex: M
Eveleigh,NSW, 1430, Australia Date: 28/9/01 Lab No: 123456

Cholesterol 7.6 mmad/L
Triglycerides 12 mmad/L

Common cawsesof hypercholesterolaemia include familial, obesity, diabetes,

co\\'\N\Em

hypothy roidism and liver disease.
nED
cAW

Patholog st Dr. CanD.Conment

Afundanentd pod emwith“expet systens”

Co mpl exity The know edge
(cost) o

manage ment e ng neei ng
batl eneck

Quaity d outpu

Qigns
m University of New South Wales

m Pacific Knowledge Sy stems

Australian Technology Park, Sydney

Researc h collabor ation funded by Australian Govt SPIRT grant
Commercialis ation supported by Australian Govt START program
US Patent awarded 2003




R pd eDown RU es

Simple intuitive process

Used, controlled and driven by clinical
experts

Evolves over time

Sustained local relevance
Broad coverage

Suits clinical workflow

Report +sped dig opnon

Better Diagnostics Inc. Pathology Report

Dr. Glenn Edwards

Pacific Knowled ge Systens
Site 111, Bay 16

Australian Te dnolo gy P ark
Eveleigh, NSW, 1430, Australia

Thark yau for referring.....

Mt John Patient Ph:

1 Smith St, Smithtown 2000

Age: 67years DOB16A1/38 Sex: M
Date: 28001 Lab No: 123456

Cholesterol
Triglycerides

7.6 mmol/L
1.2 mmol/L

Speciaist comment

Hy perc holes te rolaemia. No previous lipid levels noted. Secondary causes should be
excluded at this stage. If confirmed, this cholesterollevelmay warmnt lipid lowering
therapy.

Recom mendation

Suggest fasting gluc ose to exclude diabetes. Also consider TSHlevel, as thyroid
dysfunction can raise chol esteroland istreatable. Repeat ful lipid profile, including HDL
and LDL, to confim CHD risk beforeinstituting therapy.

Pathdogist:  Dr.Sam Specialist
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LabWzad

Decision support tool for enhanced lab reporting

m Better utilisation of clinical pathology data
SPECIALIST OPINION on everyreport
Interprefation oftests results
Diagnosis
Guidelines compliance
Patientmanagement advice
m Automated reporting
PRODUCTIVITY
Automated entry of coded resuts/comments
Quality control
Lab process management

Lab Wzard wor kil ow

Lab | rf or mati on Syst em LabW zard

reguest
¥ T

_—
~

Unvdi ditedres uts
Knowledge
Request for

Bases
. Inter pretaion

: . LabWizard
- ) Validator

Vdidaed —
Inter pretaion
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S ged out_Rihd ogy repart * changed?

L abWizard
I nter pr eter Server

L abwizard
Knowledge Builder
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Physdans pdeaencefa LabWzadrepats

“Unambiguous evidence that doctors
prefer the output style produced
through LabWizard to the
uncommented output produced by
unembellished LIS”.

Preference A over B

(where ‘A’ was a report
of the type produced by
conventlon[?l L IS-based
rules, and ‘B”™ was a
report of the type
produced by Labwlzarcg.

Pathd og &S vews

m All reported a marked increase in the number of
reports incorporating pathologist comments
since the introduction of LabWizard

m All believed the set-up eff ort would be repaid in
the near to mid term with efficiency
improvements

m Pathologists perceived LabWizard to be a
valuable aid in their prof essional work.

U S LabWzardIrt eface

= LabWizard uses just 2 HL7 messages

Request For Interpretation
(Order Message - ORM)

Interpretation
( Observ ational Report Message - ORU)
= The use of these messages for requests
to and from a Know ledge Base is specified
in AS4700.2

GP attitudes: outcones

60% of doctors in the study believed
they had improved patient outcomes
since the introduction of LabWizard.

Patient outcomes Information

HL- 7 it aface

It eface Qverv ew

Path.
Request

|

Laboratory
Information
System (LIS) Reportfor

Vdidation Pathol ogi &
l —_—
X

LabWizard
P

Signed Report

Path. Report




Irfor mretioninthe Resuts
Ifor netioninthe Oder Message Message

= Patient de mographics (PID) = Know ledge Base (OBR)

= Patient visit data (PV1) = Interpretation (OBX)

= Know ledge Base (OBR) = Pathologist reviewer (OBX)

= Current Episode (OBR/OBX) = (optional) Review recommendation (OBX)

Ref erring practitioner and clinical notes Needed if external validation used

Tests ordered, Test results = (optional) Textual view (OBX)
= Previous Episodes (OBR/OBX) Needed if external validation used

Exanpl e Gder Message Exanpl e Resuts Message
MSH ~\& Bupe L IS0 Pal MS)3PathK BINSWH G |199902 15091301 [DRMIO400L [PR3. 1<cr>
PID|[[KN EEN1 23K nessNobby "P*\Mr [ 198312 13|M[R3Shaly Lane"Unit2°LIGH TNING

RIDGENSW/23% ||[|P1.917 1803<cr> MSH|~~\&|PathKB V2.14 |[NSWH -
PVLD<a> 1G] Supe rL1S2 000] PaLMS 03] 19 99021 50913 54] | ORU| 23322 P|2-

3.1<cr>
PID| | IKNEEN1 23] | Knees ~Nobb y~J™ Mr| | 19331 213|M | | |
23 Shady Lane™Unit 27 LIGHT NING
RIDGEAN SWA2392] | | 1111 12191 71803 <cr>

ORCRE|PMS22[8-0(21 518<0>
ORCNW] LW-99 0021 518 | P aLMSO 3-LW- 99002 1518 ANATA A4321 AN<cr >

OBR[1PMS222p9- 02 151 §L PALipil"L b 1199902 150805 || L |Patientis on
Zocor||p4R1/Dak"HughDr|(02) 9876 542

(11l IIM11999. 021 415 34 S[hbnes William M Dr<cr> Current
OBX [LN M|CH/Cholestero "L ab-1/14646-2"CHOL ESTEROL "L N||7 3|mmol/L |< Episade Interpretation
5 5H||Fll11% 902150907 <a> (lipidg
OBXPNM|TGTrigly ogide’.d-1/12951-0"TRIGLY CERID ELN||18[mmol/L|< OBXJ1IFTJINT ~Interpre tation®Lab-1] || .nf| | .br| There is
2 0[|[FI[19920 21500 7<cr> little change in the

OBX B|ST|CCMCode Clinica Notes™Lab- 1f|ZoH|[[||F|[199902 150 907 <cr> chorlest erol I?ve 1 from baseline performed in
hospital, despite Zocor.

No evidence of diabetes. Suggest TSH to exclude
hypothy roidi sm.| .br
1I1IAI0 .11 IF | 111 |*Edwards<cr>

(see next
slide)

ORCIRE|PMSI11p8-0011423<¢> '\ ReviewRecom mendation Reviewer

OBRJ1PMSL 118 001 123L PLipi "L eb- 1| 199812191 124 | nitial [FICLENE F— already app roved
screening[|P5 42/ Light\James™\Dr| (R) 9B /6 3122 episade(lipids)

R — requires review
[l ~~1 988121 91000 S<e >

S andar dsissues for LabWzard

= Test names B
= Test results dincd Sandards

Eg: HepA is “POSITIVE”, “P”
= Clinical order information
= Interpretation content




| npact d ded S on suppart
systens Transition dobd tol ocd

= “The goal is to give advice, rather than

Target Observed impact simply precis the evidence... makers of

Diagnosis

Drug dosing
Active clinical care
Preventative care

1/5 (20%)
9/15 (60%)
19/26 (73%)
14/19 (74%)

WyattJCJ Roya Soc Med 200093:629-633

DSSs need to include information on such
matters as preferences, policies and
resource availability”

WyattJCJ Roya Soc Med 200093:629-633

Guiddines ...andthe d her & uf

Evi dence-adapti ve DSS

Know edge base
r Pr acti ce gu ddine <ﬂ\

EM DENCE BASE OT HER | NFORMATI ON

Seconday stud es Persond pr e e ences

Syst endti ¢ revi ew econonic

model, deddon andys s Pr of essiond j udgenment

Pri mary stud es Locd naiond pdides

RCT, cohort gudy; cost
study €c

Resour ce avall alility

WyattJCJ Roya Soc Med 2000;93:629-633

DIABETES MANAGEMENT
14/3/02 24/8/02
08:30 08:30
977766 933445

Fasting glucose
HBalc
Cholesterol
Triglycerides
HDL

LDL

Interpretation

The glycaemic control has improved. Suggest next HbAlc in 3-4
months to monitor improvement. The dyslipidaemia has al so
improved with fibrate and statin therapy. Aim for cholesterol <
4.0 mmo1/L, LDL < 2.5 mmol/L and triglycerides < 2.0 mmol/L.
Also suggest urine albumin which is due within the next month.

Patholayist: Dr 1. Jnes

m “Literature-based evidence should often be

complemented by local, practice-based
evidence for individual and site-specific clinical
decision making”

m “The clinical knowledge base [of aDSS]

continually reflects the most up-to-date evidence
from research literature and practice-based

sources”
Simetal J Am Med Infor m Assoc 2001;8:527

dincd judgenent

m Lack of systematic evidence/RCTs

m Local factors
Resource constraints
Specialist knowledge
Disease/de mographic patter ns

m The real world of patient data
Dense, incompl ete, compl ex

m The real world of prof essional medical practice




dincd judge ment
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Judge nent-based systens

= Canw e trust computers that make
judgement calls?
Tools for experts
Support systemsfor ty ros

= IS there an acceptable level of error?

Chdlenge ae weready?

= What do the clinical users want?
= What do consumerswant?

= Whow ill pay?

The dternaive...

m Common causes of a low FT4 with a normal
TSH include treated thyroid disease, non-
thy roidal illness, drug effects (eg:anti-
conv ulsants) . Less common causes include
pituitary disease..

dincd Expert System
“q andar ds’

Clinician driv en, built and maintained
Intuitive interface and “language”
Readily evolves overtime
Broad domain cov erage
Clinical work-flow compatible
m Localiseable
m Auditable
Construction and development
Record in operation
m Explanation facility

Persanal Haalth Reports
for Tests You Choosa
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