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The clinical pathologist’s role

Decision support tools for 
automated testing factories

Pathologist as consultant

! Dr M. Laposata, MGH
! Interpretativ e reporting rounds

! Pathologist
! Residents, medical students
! Technologists

! Coagulation disorders, protein 
electrophoresis, molecular diagnostics

Clinical outcome:
Interpretation helped avoid a misdiagnosis 
?

6.5
%

21.7
%

71.7%

YES
NO
NO ANSWER M. Laposata, 2001

Cost outcome:
Reduced number of tests needed for diagnosis 
?

2.2%

71.7%

26.1%

YES
NO
NO ANSWER M. Laposata, 2001

Guidelines in practice: diabetes

! Recommended HbA1c testing
! Type 1 (IDDM): 4/yr
! Type 2 (NIDDM) : 2/yr

! HbA1c testing (eligible Medicare recipients): 21% 
! GAO report

! Urine microalbumin
! 10-15% of pts  are tested



2

Guidelines in primary care: 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

Conventional LIS report
Better Path ology Inc.                  Pathology Report 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Cholesterol  7.6 mm ol/L 
Triglycerides  1.2 mm ol/L 

 
Common causes o f hype rcholeste rolaemia  i nclude fami lial,  obesity,  d iabe tes, 
hypothy roid ism and live r d isease.  

 
 
 
 

Pathologist:     Dr.  Can D. Comment  
 

Thank you for referring…..   
Mr.  John Patient    Ph: 
1 Smith St, Smithtown   2000 
Age:  67 years DOB:16/11/33    Sex: M 
Date: 28/9/01       Lab No: 123456 

Dr. Glenn Edwards 
Pacif ic Knowledge Systems 
Suite 111, Bay 16 
Australian Technology Park 
Eveleigh, NSW, 1430, Australia  

Ordinary Diagnostics Inc.    Pathology Report 

CANNED COMMENT

The trouble with rules

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

! … difficult in practice
! Compl ex interactions between r ules
! Hard for experts  to r eport  their knowledge
! Unpredictable effects of changes
! Costly to develop, tes t and maintain
! The “ knowl edge engineering bottleneck”

A fundamental problem with “expert systems”

Quality of output

Co m plexity
(cost)  of 

m anage m ent

The knowledge 
engineering 
bottleneck

Medical expert systems

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

! Narrow f ocus (eg abdominal pain)
! Quickly become redundant
! Don’t f it clinical workf low
! Rarely  migrate f rom research to routine

Origins

! Univ ersity  of New South Wales

! Pacif ic Knowledge Sy stems

! Australian Technology Par k, Sydney

! www.pks.com.au

• Researc h collabor ation funded by Austra lian Govt SPIRT grant

• Commercialis ation supported by Australian Govt START program

• US Patent awarded 2003
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RippleDown Rules

! Simple intuitive process
! Used, controlled and driven by clinical 

experts
! Evolves over time
! Sustained local relevance
! Broad coverage
! Suits clinical workflow

LabWizard

Decision support tool f or enhanced lab reporting
! Better utilisation of clinical pathology data

! SPECIALIST OPINION on ever y report
! Interpretation of tests results
! Diagnosis
! Guidelines compliance
! Patient management advice

! Automated reporting 
! PRODUCTIVITY

! Automated entry of coded results/comments 
! Quality control
! Lab process management

Better Patholog y Inc .                  Pathology Report 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Cholesterol  7.6 mm ol/L 
Triglycerides  1.2 mm ol/L 

 
Special is t com ment 
Hyperc ho les te rolaemia . No  previous li pid l evels noted. Secondary  caus es should be 
excluded a t this stage.  If  conf irmed, this  cholestero l leve l may warrant lipi d low ering 
the rapy. 

 
Recom mendation 

Suggest f as ting g luc ose  to exclude  d iabe tes.  Also  conside r TSH leve l, as  thy roid 
dysfunction can ra ise chol estero l and i s trea tabl e.  Repea t full  lip id  pro fi le,  including HDL  
and L DL,  to confi rm CHD ri sk be fore instituting therapy . 
 

Pathologist:     Dr. Sam Specialist  

Thank you for referring…..  
Mr.  John Patient    Ph: 
1 Smith St, Smithtown   2000 
Age:  67 years DOB:16/11/33    Sex: M 
Date: 28/9/01       Lab No: 123456 

Dr. Glenn Edwards 
Pacif ic Knowledge Systems 
Suite  111, Bay  16 
Australian Technology Park  
Eveleigh, NSW, 1430, Australia 

Better Diagnostics Inc.    Pathology  Report 

Report + specialist opinion
LabWizard workflow 

Lab Information System Lab Wizard

Biochem Micro Etc.

Unvalidated results

Pathology request

Request for 
Interpretation 

Validated 
Interpretation 

Signed out Pathology report

Comment 
changed?

Unvalidated 
Interpretation

LabWizard
Interpreter Server

LabWizard
Validator

LabWizard
Knowledge Builder

LabWizard 
Knowledge 

Bases

Yes

Knowledge
Base update

Internal
(non-reporting)

comment

Validation Performance statistics
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Physicians’ preference for LabWizard reports

“Unambiguous  evidence that doc tors 
prefer the output s tyle produced 
through LabWizard to the 
uncommented output produced by 
unembellished LIS”.

Preference A over B

5.04.03.02.01.0

Preference A over B
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Std. Dev = 1.19  

Mean = 4.3

N = 78.00

(where ‘A’ was a report 
of the type produced by 
conventional LIS-based 
rules, and ‘B’ was a 
report of the type 
produced by LabWizard).

GP attitudes: outcomes

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

Patient outcomes Information

5.04.03.02.01.0

Patient outcomes Information
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Pathologists’ views

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

! All believ ed the set-up eff ort would be repaid in 
the near to mid term with eff iciency 
improv ements

! Pathologists perceiv ed LabWizard to be a 
v aluable aid in their prof essional work.

HL-7  interface

LIS-LabWizard Interface

! 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 specif ied 
in AS4700.2

Interface Overview

Laboratory
Information
System (LIS)

LabWizard

Path. 
Request

Path. Report

Request for 
Interpretation
(HL7 - ORM)

Interpretation
(HL7 - ORU)

Pathologist

Signed Report

Report for 
Valida tion
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Information in the Order Message

! Patient demographics (PID)
! Patient visit data (PV1)
! Know ledge Base (OBR)
! Current Episode (OBR/OBX)

! Ref erring practitioner and clinical notes
! Tests ordered, Test results

! Previous Episodes (OBR/OBX)

Information in the Results 
Message

! Know ledge Base (OBR)
! Interpretation (OBX)
! Pathologist reviewer (OBX)
! (optional) Review recommendation (OBX)

! Needed if  external v alidation used

! (optional) Textual view (OBX)
! Needed if  external v alidation used

Example Order Message
MSH|^~\&|SuperLIS2000|PaLMS03|PathKB|NSWH-IG|19990215091301||ORM|04001|P|2 .3 .1<cr>
PID|||KNEEN123||Knees N̂obby Ĵ^^Mr||19331213|M|||23 Shady Lane^Unit 2^LIGHTNING 
RIDGE^NSW 2̂392||||||||219171803<cr>
PV1||O<cr>
ORC|NW|LW-990021518<cr>
OBR|1 |LW-990021518||RFI-LP^Request for Interpretation - Lipid^Lab-1 |||||||||||||||||||||||^^  ̂
199902150910^^S<cr>
ORC|RE|PMS222|99-0021518<cr>
OBR|1 |PMS222|99-0021518|LP^Lipid^Lab-1|||199902150805||||L||Patient is on 
Zocor|||D4321 D̂ark^Hugh^^^Dr|(02) 9876 5432

|||| ||||||^^^199902141534^  ̂S| Ĵones ̂ William ̂ ^̂  Dr<cr>
OBX|1|NM|CH^Cholestero l̂ Lab-1^14646-2^CHOLESTEROL^LN||7 .3 |mmol/L|< 
5.5 |H|||F|||199902150907<cr>
OBX|2|NM|TG^Triglyceride^Lab-1^12951-0^TRIGLYCERIDE^LN||1 .8 |mmol/L|< 
2.0 ||||F|||199902150907<cr>
OBX|3|ST|CCM^Coded Clinical Notes^Lab-1||Zocor||||||F|||199902150907<cr>
ORC|RE|PMS222|99-0021518<cr>
OBR|1 |PMS222|99-0021518|GL Ĝlucose^Lab-1|||199902150805||||||Patient is on Zocor ||| 
D4321 D̂ark^Hugh^^^Dr|

(02) 9876 5432||||||||||^^^199902141534^^S| Ĵones^William^̂ ^Dr<cr>
OBX|1|NM|GL Ĝlucose^Lab-1 6̂777-7^GLUCOSE^LN||4 .8 |mmol/L|3.9 –5.8 ||||F|||199902150907<cr>
OBX|2|ST|CCM^Coded Clinical Notes^Lab-1|r|Zocor||||||F||| 199902150907<cr>
ORC|RE|PMS111|98-0011423<cr>
OBR|1 |PMS111|98-0011423|LP^Lipid^Lab-1|||199812191124||||||In itial 
screening|||D5432^Ligh t̂ James^^^Dr|(02) 9876 3122

|||| ||||||^^^199812191000^^S<cr>
OBX|1|NM|CH^Ch l l̂ L b 1^14646 2^CHOLESTEROL^LN||65 | l/L|

Patient 
and visit

Knowledge Base

Current 
Episode 
(lipids)

Current 
episode 
(glucose)

Previous 
episode (lipids)

Example Results Message

MSH|^~\ &|Pat hKB V2.14 |NSWH -
IG|Supe rLIS2 000| PaLMS 03|19 99021 50913 54|| ORU|2 3322| P|2.
3.1<cr>

PID|||K NEEN1 23|| Knees ^Nobb y^J^^ Mr||1 9331 213|M |||
23 Shad y Lan e^Un it 2^ LIGHT NING 

RIDGE^N SW^23 92|| ||||| |2191 71803 <cr>
ORC|NW| LW-99 0021 518|P aLMS0 3-LW- 99002 1518 ^NATA ^4321 ^N<cr >

OBR|1|L W-990 0215 18|Pa LMS03 -LW-9 90021 518^ NATA^ 4321^ N|
RFI-LP^ Reque st f or In terpr etati on – Lipi d^Lab -

1|||||| ||||| |||| ||||| |||
^^^1999 02150 910^ ^S|<c r>

OBX|1|F T|INT ^Int erpre tatio n^Lab -1||| .nf| |.br|  Ther e is 
little chang e in  the
cholest erol leve l fro m bas eline  perf orme d in 

hospita l, de spit e Zoc or.
No evid ence of d iabet es. S ugges t TSH  to exclu de 

hypothy roidi sm.| .br
||||A|0 .1||F |||| |^Edw ards< cr>

OBX|2|F T|VIE W^Ca se Vi ew^La b-1||  |.nf ||.b r|(se e nex t 
slide)| ||||| |F<c r>

Knowledge 
Base

Interpretation

Textual View

Review Recom men dation

F – alrea dy a pp roved
R – req uires review

Reviewer

Standards issues for LabWizard

! Test names 
! Test results  

! Eg: HepA is “POSITIVE”, “P” 

! Clinical order information
! Interpretation content

Clinical Standards
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Impact of decision support 
systems

Target Observed impact
! Diagnosis 1/5 (20%)
! Drug dosing 9/15 (60%)
! Active clinical care 19/26 (73%)
! Preventative care 14/19 (74%)

Wyatt JC J Royal Soc Med 2000;93:629-633

Transition: global to local

! “The goal is to give advice, rather than 
simply precis the evidence… makers of 
DSSs need to include information on such 
matters as preferences, policies and 
resource availability”

Wyatt JC J Royal Soc Med 2000;93:629-633

Guidelines… and the other stuff

Knowledge base

Practice guideline

EVIDENCE BASE

Secondary studies

Systematic review economic 
model, decision analysis

Primary studies

RCT, cohort study, cost 
study etc

OTHER INFORMATION

Personal preferences

Professional judgement

Local national policies

Resource availability

Wyatt JC J Royal Soc Med 2000;93:629-633

Evidence-adaptive DSS

! “Literature-based ev idence should often be 
complemented by local, practice-based 
evidence f or individual and site-specific clinical 
decision making”

! “The clinical knowledge base [of  a DSS] 
continually ref lects the most up-to-date ev idence 
f rom research literature and practice-based 
sources”

Si m et al J  Am Med Infor m Assoc 2001;8:527

DIABETES MANAGEMENT
14/3/02 24/8/02

08:30 08:30

977766 933445

------ ------

Fasting glucose 6.7 5.6

HBa1c 8.2 7.1

Cholesterol 6.4 5.5

Triglycerides 3.3 1.2

HDL 0.8 1.3

LDL 4.5 3.4

Interpretation

The gly caemi c co ntrol  has impro ved. Sugg est n ext H bA1c in 3- 4 
months to mo nito r imp rovem ent. The d ysli pidae mia h as al so 
improve d wit h fi brate and stati n the rapy . Aim  for chole stero l < 
4.0 mmo l/L, LDL < 2.5 mmol /L an d tri glyc eride s < 2 .0 mm ol/L.  
Also su ggest  uri ne al bumin  whic h is due withi n the  next  mont h.

Pathologist: Dr I. Jones

Clinical judgement

! Lack of  sy stematic ev idence/RCTs
! Local f actors

! Resource cons traints
! Specialist knowledge
! Disease/demographic patter ns

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

! The real world of  prof essional medical practice
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Clinical judgement
The alternative…

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

….Yawn!

Judgement-based systems

! Can w e trust computers that make 
judgement calls? 
! Tools f or experts
! Support systems f or ty ros

! Is there an acceptable level of error?

Clinical Expert System 
“standards”

! Clinician driv en, built and maintained
! Intuitiv e interf ace and “language”
! Readily  ev olv es ov er time
! Broad domain cov erage
! Clinical work-f low compatible
! Localiseable
! Auditable

! Construction and development
! Record in operation 

! Explanation f acility

Challenge: are we ready?

! What do the clinical users want?

! What do consumers want?

! Who w ill pay?
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