. rbi?.:lLl'(I'_I {CARE 1= EFLM Strofegic Conferance
Defining analytical
performance goals
15 years after the

Stockholm Conference

8= CHRMIL Intermanonal Sciemiilic Mesiing

Performance Criteria for:
The Post-analytical Phase

A/Prof Ken Sikaris

Chemical Pathologist

Melbourne Pathology, Australia
BSc(Hons), MBBS, FRCPA, FFSc, FAACB, GAICD
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OUTLINE

Defining Performance Goals
Minimal / Desirable / Optimal

Defining the Post-Analytical phase

Data, Information, Knowledge and Action

Hierarchical Performance Criteria
Reference Intervals & Clinical Decision Limits

Significant Changes

Critical limits
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20,000 Patients/Day
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Sonic Healthcare
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Sonic Healthcare

SONIC EFLM
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DEFINING

PERFORMANCE GOALS
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QUALITY LEVELS: General Concepts

OPTIMUM STANDARD

DESIRABLE

ACCEPTABLE

UNDESIRABLE

MINIMUM STANDARD

UNACCEPTABLE

AlProf Ken Sikaris 25" November 2014
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Model 3: State of the Art

OPTIMUM STANDARD Best Labs

ACCEPTABLE Most Labs

MINIMUM STANDARD
UNACCEPTABLE Worst Labs

AlProf Ken Sikaris 25" November 2014



SONIC EFLM
HEALTHCARE S

Model 2 Biological Variation

OPTIMUM STANDARD

DESIRABLE

MINIMUM STANDARD

UNACCEPTABLE

AlProf Ken Sikaris 25" November 2014
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Model 1: Clinical Outcome

Health

OPTIMUM STANDARD
DESIRABLE Wellness

UNDESIRABLE

MINIMUM STANDARD
UNACCEPTABLE Mortality

Unwell

AlProf Ken Sikaris 25" November 2014
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DEFINING
THE POST-ANALYTICAL
PHASE

AlProf Ken Sikaris 25" November 2014
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Collection
of
Ingredients

Meal
EATING Creation

Preparation

Consumption
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“The Brain to Brain Loop”

Test Selection

Sample
Collection &
Transport

Report
Creation

Postanalytical

Report Interpretation

AlProf Ken Sikaris 25" November 2014
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ISO 17043

STANDARD

Performance e iy e

requiremants for proficlency teiting

Goals: o

General Requirements

Defining For Proficiency Testing

laboratory
proficiency

AlProf Ken Sikaris 25" November 2014
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1ISO17043 Appendix A1

Three basic types of laboratory examinations

Quantitative measurement: interval or a ratio scale.

Qualitative tests: ordinal or categorical scale

Interpretive tests concerning participant's interpretive
competence.

AlProf Ken Sikaris 25" November 2014
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Target HbA1c = 7.9%

Specimen 25-10

UInctas natidy Low Undasirably High

No. of Laknratories
Good
Adequate

No Interpretation

“Normal

74
Target
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Report Comments: Education/EQA

% RCPAQAP

Mome  About Mews  [Hscomiines Enraiment  Carserds  Combct Participam Login

e I Bat s
Chemical Pathalogy
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CHEM - INTERPRETIVE

Case 6 12-08-02 W Official Responses (5T} UnofTicial Responses {39)

Patlent 1D 21 year odd woman - Preferred Key Wards

Patlent Location General Praciitioner
Case Details

Mlasmia;

Glucose 93 mmolfl

Clinical Notes on Request Form
Migl-tramivier sereening

Additional Information

Sample mken ane-hour post TS plusoss
toad, Mot a known diabetic.

o of Respansn
e e

LS

A Suggested Comment
Frsative gherons talbeape el o Al 3 broe Tigm g
immance et b mdicaind
Raticnale and [brlforance
st o th Asiralan Dishe s I Peagrammy
re publnbed i ibe Modical Joamsd
k3 aned are relerrad 1o by the Wew Tealusd

@ postirer chalragr do mom temn ot W vy gl
Eabicar.
Fefrreaies:  Hoflma L ot ol Mocd § Asi 1908150307,
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Performance Criteria:

Categorical
If they are identical, then performance is acceptable.

If they are not identical, then expert judgement is needed
to determine if the result is fit for its intended use.

AlProf Ken Sikaris 25" November 2014
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e | RESponse Evaluation

Score [ Description I Criteria for assignment of scare

Epidemic and Pandemic Alert and Response
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QUALITY LEVELS: Categorical

Excellent

OPTIMUM STANDARD
DESIRABLE Good

Acceptable
Poor

MINIMUM STANDARD

UNACCEPTABLE Bad

AlProf Ken Sikaris 25" November 2014

SONIC E
HEALTHCARE ==
Anm Clie Biochem 2008; 45: 8- 30,

Are biochemistry interpretative comments helpful? Results
of a general practitioner and nurse practitioner survey

| Bamnsmi pracitiorsrs Wkiuses [ Oversl !

lan M Barlow

Other
Hormones

‘ F

Heqine W Mot Linhuspiul

Parcenbags (%)

15: | ES OGTT

Vary  Halphil  Sightly  Malres Unheighil
el el

Huolplul  Sightly  hlafitee Usheiplul Bl
halpful ataied
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A Che Biochem 2004; 41; 2271

Can the addition of interpretative comments to laboratory reports

influence outcome? An example involving patients taking thyroxine
ES Kipatrick

-
E
A

o

FPercsi fligs Wil

T T
&. 1 =3, =, = ol
. ” P if iF k
s Ll o o F oh"

Praersd] (vl rjamitinted
Fipre 1 Paveniage o samples i pabecl cidsqong thyeocine eplosmend with Apoikdnoldiig | homans (TSH
concentalons of > 47 mibl. bidwing inteaduction of 2 Bbavalvy miarpralalive sasce
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Climiow] Chemisiry 5023 632-637 [N

Quality Assessment of Interpretative Commenting
in Clinical Chemistry

Ee Muw Lis," Ken A Sikamis, ™ Janice Gio,” Jous Cateeia,” Peter E Hickman,®
loH% BEILEY.' 5i and SaMUEL [F VASTRARANTY

Table 5. Total usage of key phrases for the three
categories of classification for each case, broken down by
official and unofficial participants.

Key phrases, n

Preferred Less relevant

Case  Official  Unofficial  Officlal  Unofficial
101 99 a2 93
130 107 52 &1
51 48 a4 88
133 104 36 31
27 26 95 46
57 39 20 23
28 41 51 7
42 32 22 31
86 61 62 T4
94 66 a2 91
749 523 GO6
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Climiowl Chemistry 5053 632-637 (204

Quality Assessment of Interpretative Commenting
in Clinical Chemistry

Ee Muw Lis," Ken A Sikamis, ™ Janice Gio,” Jous Cateeia,” Peter E Hickman,®
loH% BEILEY.' 5i and SaMUEL [ VASIKAR A-_\"-"'

Conclusion: The golden rule in medicine is “do no
harm”. Although there is no objective evidence that
interpretive comments help to improve patient out-
comes, if comments are added to reports it is important
that they reflect accepted practice and current guide-

AlProf Ken Sikaris 25" November 2014
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Clin Chaim Lab Miad 2008 4 TEr863-470
Quality of interpretative commenting on common clinical
chemistry results in the Asia-Pacific region and Africa
Samuel D, Vasikaran'®*, Leslie C. Lai®, Sunil Sathi*, Joseph B. Lopez® and Kennath A, Sikaris®

Conclusions: While interpretative commenting is an
important laboratory activity, the results of this study
suggest that there is room for improvement in the
quality of interpretative comments offered by senior

laboratory professionals, even for commonly report-
ed results relating to most prevalent and important
public health conditions.

and continuing professional
development in this area is required for the provision
of a quality interpretative service.
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trr Clin Biveherr 20008 37 758163

Provision of interpretative comments on biochemical report forms
William J Marshall! and Gordon § Challand?

SUMMARY.  Providing interpretative comments on reports, particularly those for
primary care physicians s an important part of our job, Few chinical hiochemists
(whether medical or scientific) receive significant traiming for this

AlProf Ken Sikaris 25" November 2014
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Clin Biochem Rev Vol 29 Suppl (7) August 2008 | 599

Interpretative Commenting

Sammuel Vasikaran

The individualised narrative interpretative comment
epitomises interpretative commenting. Components of a good
comment may include the following:

KNOWLEDGE
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Clin Chaim Lab Miad 2008 4 TEr863-470
Quality of interpretative commenting on common clinical

chemistry results in the Asia-Pacific region and Africa
Samuel D. Vaslkaran'®*, Leslle ©. Lai®, Sunil Sethi*, Joseph B. Lopez® and Kenneth &. Sikaris®

45 y/o man, PSA = 3.2 ug/L

Table 8 Examples of partcipant comments with designation of panicipant (0= Wedical, & = Scisntist] snd maan =ors geven
ke the Program Cammittes, togathar with the commen drfted by the Program Commities for casa 3.

o¥s Ml ean Parficipanty’ comimmnis
BOOTE

] The PSA walue la in narmal range. 1t showe that gatient is not having asy mallgnancy prostate problam,

beut ins this age group e should gat it repeated every year for furthar safety, as this age group can have
sk

PEA value of 3.2 pgl cannct rule out prostatic cancer in this age group, Family history of prostate
cancar, an abnormal DRE and resuhs of previous prodate bicpsy i any help assassmant of caner risk
PEA departy and free-to-iotal PSA fraction ratio sssays may further daSnooie sk level. Basod on risk leval
and patlant's undsrstanding of the consaguances of a cancer diagnosis, be can best defermene wheathar
uralogy ralernal for 8 prostans BioDey of expscinng mensgeent [Teancabed]

Comment drafied by The Program Commitbes

s, prt.stu! SDII‘CII-IL' TR !!! aHJIEA Iil_!ﬂ K DNITLAN ) Can .
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Data to Knowledge and Action:

CONTEXT

=

) |
y 4

ZO0—-H»=3xXO0TNMZ-—

Pathology: Data Rich, Information Poor?
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J Biomed Inform. 2007 October : 40(3): 582-602.
Conceptual Knowledge Acquisition in Biomedicine:
A Methodological Review

Philip R.0. Payne, Ph.D.!, Eneida A. Mendonga, M.D. Ph.D.2, Stephen B. Johnson, Ph.D.2,
and Justin B. Starren, M.D. Ph.D.>

Conceptual
(Declarative)

Knowledge

s Operationalization q

Figure 2. Spectrum of knowledge tvpes
(Adapted from McCormuck. “Conceptual and Procedural Enowledge™, 1997)

AlProf Ken Sikaris 25" November 2014
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Clinical Decision Making

Clinical
Reasoning Clinical

Decision  ACTION
Making

Clinical
Judgement
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HIERARCHICAL APPROACH
TO POST-ANALYTICAL
PERFORMANCE CRITERIA

AlProf Ken Sikaris 25" November 2014
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Why reference limits? Why flags?

Name: S M Dob: 16/B3/79 S P32
Coll: 1800,18/11/87 Doc: O .EI
Note UR: 1125/6427

Units
mmo | /1
mma | /1
mma | /L
mma | AL
mma | /L
uma | /L

mmo | |
uma | /1
UL
L
usL
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== Unaffected
— Affected

Frequency

0.1 0.3 4.0 20 100
Measurand Level

AlProf Ken Sikaris 25" November 2014
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SEMSITHWITY
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Frequency

Outcome Risk

<+ %> vl JOS

=P ALIAILISNIS
<> ,'10I4103dS

0.1 0.3 4.0 20 100
Measurand Level
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239 November 2014
AC Milan 1

Inter Milan 1
Crowd 75,000
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25t April 1999

Essendon 15.18.108
Collingwood 15.10.100
Crowd 73,118

s |
AlProf Ken Sikaris 25" November 2014
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Stockholm.

Sat 24/4/99 — Mon 26/4/99

AProf Ken Sikaris 251" November 2014
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STRATEGIES TO SET GLOBAL
QUALITY SPECIFICATIONS IN
LABORATORY MEDICINE

WORLD EALTH GROANIZATION @ CHAANIRATION SEOSDLALL BE LA SARNTE

Nobelforum,
Karolinska Institutet
Stockholm April 24-26, 1999

AlProf Ken Sikaris 25" November 2014
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B

Strategies To Set Global Quality Specifications

In Laboratory Medicine
IFCC Meeting 24 - Xah April 1999 Nobel Forum Karolincka Institete Stockholm, Sweden
Kewr Sikariy

AlProf Ken Sikaris 25" November 2014
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Where we use performance criteria

Method Selection

Method Validation

Method IQC Goals

Monitoring across analysers / networks

EQA Performance Goals

Reference Intervals
Clinical Decision Limits

AlProf Ken Sikaris 25" November 2014
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Mim-Feview

Cion Beachem Bey Yol 33 Movermibes 2012 141

Application of the Stockholm Hierarchy to Defining the Quality of
Reterence Intervals and Clinical Decision Limats

Ken Sikaris

elbowme Pathology, 103 Vicloma Parads, Collngwood, Vic, 3066, Anstrakia

For comrespondence: Dr Ken Sikons, ken aikarisiimps. com,m

AlProf Ken Sikaris 25! Nowr oo
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Stockholm Hierarchy for Analytical Quality

Table 1. The Stockbolin Hisrsrely for annlyvtical quality goals. Adapred from Keany D, et al ¥

Evalueation of tha =ffect of anahvtical pertormance on climcal owtcomes ='|\e|:|11|: chmcal ==ttmegs

Evahuation of the affect l.lf:-.l..l]'_-.' ciformmee on clinseal decisions ='¢'|.'|=|:|J with
a.  Data derived from bological variation

b Diata based on climicians” opmons

Puhh=hed |'\-|nr:~,<,'_n||.1| recomnmendatons

Nanonal or intemational expert bodies

b Expert local sroups of madividuals

Performance goals ==t by
n R¢g!_|§.1|n.‘}' bodies
b Owgansers of extemal quality assuranee (EQA) scheimes
Groals based on the curment state of the ar
a.  As demonserared by data from EQA

b As found in cwrrens publications
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Stockholm Hierarchy

Model 1: Clinical Outcome
Model 2: Clinical Decisions
2(a) Biological Variability
2(b) Clinician Survey
Model 3: Professional Recommendations
International / Local
Model 4: Performance Goals
Regulatory / EQA
Model 5: State of the Art

AlProf Ken Sikaris 25" November 2014

SONIC E
HEALTHCARE = -

Hierarchy for Reference Intervals & Decision Limits

Tabile 2, The Stockbholin Hisrarcly spplied 1w reference aviervnls sid eliniesl decision Hins

. Chimical decésion limit based on clinical outcame snndy

ez HbA, cul-off based on the preseoce of diabetes outoome | retinopatly )

2 Onler metheds of deternmisng reference nerval oo clinleal decision lanit
v, Refersnce imtervale derived from apparently healiby populations eg. NORTE® CALIFER
b Chimical decrsaon lenits based on cluicinngs opruoens of disease @ g tyrosd-stoulstme borpone (TSH) nppes

referemce lmsir (2% mILVLY fom NACR Y

3. Pubhshed professsonnl recommendations

n Matonal or mtermatzonal expert bodies & 2. nationsl e protein cot-ofs. "

h  Expert local groaps or indrviduals ez ARQAG, ' SONIC

§. Reference limite set by
3. Regulatory bodies & g, prostate-specific antigen {PSA) cut-off
b Fonoal Beference mterval Sumvey eg UK Hammomy Survey, o

ased on the curvent stnte of the s
nl msad in persmnabytical extemal qualiny sssranes e g parhology inferps

ponrs o1 il ology e teoihooks or kar e 4
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Stockholm Hierarchy adapted

Model 1: Clinical Outcome: Decision Limits, HbA1c

Model 2: Clinical Decisions

2(a) Biological Variability Reference Intervals

2(b) Clinician Survey Expert set limits TSH 2.5 mIU/L
Model 3: Professional Recommendations

International / Local Harmonised Reference Intervals
Model 4: Performance Goals

Regulatory / EQA Reference Interval Survey

Model 5: State of the Art Published Ref Int.

AlProf Ken Sikaris 25" November 2014
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Proposed Hierarchy

Model 1: Clinical Outcome
Outcome Studies
Simulation Studies
Clinician Survey / Expert Opinion

Model 2: Biological Variation
Model 3: State of the Art
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Model 1: Clinical Outcome

- Investigating the Impact of analytical performance of the test on
clinical putcomes

l‘.-.* Investigating the Impact of analytical performance of the test on
the probability of clinical outcomes

- investigating the impact of the analytical
performance of the test on medical decisions (and thereby on the probability of patient
outcomes)

AlProf Ken Sikaris 25" November 2014
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Prog ACE Nations! Meating 2007
Reference ranges in the real world
A Hllis

LK MEQAS for Peptide Hormonas and Rietated Substances, 0
Department of Chnical Bischemisiry, Royal Infirmary, Edinburgh 32 /O = In house
EH16 454
52% - Manufacturer
a recent survey of perticipants in the 1K ) .
NEQAS for FSH somd LH reveabed that only 32'% of laboratories 16 A) = therature

had perforoed il in-hoaise studies. The majordly (32%) used

UK: FSH & LH

data providsl by the manofectorer of thefr current method
whilst 16% relied on data [vom the scientific Blemtone, In
mldition, some laboratores referred o historical data derived
expeinientally ki ays o longer i ose.

My accreditation experience:
1/3" In-House Study  (sta

1/3™d Historical (cant remember)
1/3"4 Manufacturer (+/- validation)
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Kit Inserts

e .
-

Expected values®
:| Expected values according to the IFCC method (measured at 37°C):

uiL pkat/L
Men up to 41 up to 0.68
Women up to 31 up to 0.52

o= g Fischbach F, Zawta B, Age-dependent Reference Limits of Several
Enzymes in Plasma at Different Measuring Temperatures.
Klin Lab 1992:38:555-561.

e

AlProf Ken Sikaris 25" November 2014
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Textbooks
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CLSI C28-A3

Defining. Establishing, and Venfying
Refarancs Tntervabe i the Clinical

10 IT'ransference

As more new tests and methods are introduced in more laboratonies, it 15 unrealistic 1o
expect each Inboratory, large and somll, to develop s own reference mtervals. Consequently. chnical
Izboratories may rely more mad more on other laboratories or diamostic test manifacturers 1o penerafe
and previde appropriate and adequate reference value data that can be mansfered

AlProf Ken Sikaris 25" November 2014
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Spaciman 1-01

Vitros Labs et s sty

of Laborstanas

Ho

o _=_m

s 1T

Wedian

Speecimmen 1-02

|

Mo ol

- l_.ll_I FEN—

g a =2
Madian
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Clin Bioches

The Case for Common Reference Intervals

“Graham RD .h:nes.l Antony B:uf'l.'ﬁ-r,J Jill T:a.tn'-l Chen-Fee I.im: Ken Robertson

Rewv Vol 256 May 2004 | o0

14

T2 o == = = ’
_ I i P LA e
< L 2 agLi e
g 1 ol Y - mEmemm =
E png e teserensssssisssntisnsnanna il T
L] 9 i - 21 B 1) o e -,“
B o e e s e s
% 064 -~ = = = R
o
B na
£

02 - Reference intervals vary much more than results!

rl rrrrrrrrrrrrrerrerrrTrrrIrTrrorT T AERFTFTT T TTTORRT TR TTTIT TR

Laboratories

IMEP-17
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BEYOND ANALYTICAL QUALITY:
THE IMPORTANCE OF POSTANALYTICAL QUALITY IN ASSURING CLINICAL VALUE

George S. Cembrowski, MD, PhD

Tables 1 & 2 Common besis wilh Highest and Lowest Varation in the Male Upper Reference Limil

Tesis

Highest CV%

Test

Lowest CV

Choleslerod (fotal)
Frolactin

2788
220 8

L'IJI!I.‘-'T'_‘ [ e ‘-IH|IJ!!!\_:I
Fibrmagen

(EF]
102

Faoliln
Lipasa

178.8
a5y

Valprosle
lron

a3
¥

Hilirubin {conpugalad)

A6 3

Plabelal counl

av

Thyroad Stimulsting Hormona
Lactate Defprdrogenass

AT
1]

HbA T

“Theophylling

Ba
g

LH (follicular phase)

438

Phanobarttong

7.2

FSH [Tollicular phase)

ara

PEA

6.3

Amylase

]

Bicarbonate {lotal COg)

6.2

'WHC count

356

Phosphale

81

Crealing Kinase (latal}
Magnesam

=L
FIE]

Albumnin
Hamoglabm

hU
4.4

Adaning amindlyansion s o
AMMonia
Ferritin

258
230
228

Heruaboeril
Hroten (total}
FPotassium

a8
3.4
A

Gammi giulamyl rarsforesn
FL‘r?EﬂS‘IE" T FanSEminase

26
B8

Caloium
Chilonde

24
i7

Lithiurm

186

Osmolality

1.8

Alkaiing Phosphaiase

174

Hodium

08
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Germany

Fotassium inserum (mmoliL)

Sonntag O, J Lab Med 2003;28:302-10

AlProf Ken Sikaris 25" November 2014
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Anngls of Cinica' Bocbhwomarry 2015 & 185-157
Pathology Harmony; a pragmatic and scientific approach to

unfounded variation in the clinical laboratory
Jonathan Berg and Vanessa Lane

85

a5 = L H : ! ! !

25

.
in

Podassivm {mimodL)

Potassium ranges for 45 [aboratories in central England

Tabie 1 Examples of agreed Pathology Harmony clinical biochemistry reference (ntervas for adults

Test name Units Range low Range high Commenis

Potassium mmal/L 3.5 5.3
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Model 2: Biological Variability

- Investigating the Impact of analytical performance of the test on
clinical putcomes

l‘.-.* Investigating the Impact of analytical performance of the test on
the probability of clinical outcomes

- investigating the impact of the analytical
performance of the test on medical decisions (and thereby on the probability of patient
outcomes)

AlProf Ken Sikaris 25" November 2014
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Clin Charmn Lab Mad 2004 42(7) 758-T 64

Inherent biological variation and reference values
Callum G. Fraser®

v v v y v y
e iia [E1] it i i%n
o reatiaiar ipeinde] |

Agare 1 Means and mareme values for srum croatinine in 27 ekderty people. From: Fraser ©G. Biofogical vanation in the
slsarly; implicationn for meferancs values. In; Faolknar WR Maiies 5. editam, Gerairic diricsl enemnistry refaranca valuas
AAGE Press; Washingloen, DG, 19980l
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Biological Variability & Reference Intervals

Measurement Uncertainty A

Intra-individual Variability CVv,

Inter-individual Variability ‘ CVe

Reference Interval includes [ (CV,)2 + (CV)2 + (CVg)? P-5

AlProf Ken Sikaris 25" November 2014
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Gin Cham Lab Med 2004 4375783791
Proposal for guidelines to establish common biological
reference intervals in large geographical areas for

biochemical quantities measured frequently in serum and
plasma

Pal Rustad'®, Peter Felding” and Ari Lahti®

To introduce biological referance intervals, laborato-
Hes should varify that thelr measuremant sysiams ful.
fill criteria for metrological guality such as
matrological wariation Is,) end mathod bias {Bl. The
rﬂllm\lu'lg duiality u-;j:lals_ based on the standard devi
stion of biological variation (sg), have been suggestad
|20k

Goal for metralogical vatiation: &, < 552

Goals for mathod bias:
Optirnum: |B) < 01255,
Desirable: |B| < 0.250-55
Minkmum: |B| < 0.375-54
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Clirn Chem Lab Med 2004;42(7B58-BE2

Analytical quality specifications for common reference
intervals
Carmaen Ricts'*, Maria Vicenta Doménech® and Carmen Perich”

From Gowans EM, Hyltoft Petersen P, Blaaberg O, Horder M, “Analytical goals for
the acceptance of common reference intervals for laboratories throughouta
geographical area.” Scand J Clin Lab Invest. 1988 Dec;48(8):757-64.

Maximum imprecision (with no bias) of CV,

<0.58 (CV?+CV3)"?

Maximum bias (with no imprecision) of SE,

<0.25 (CV2+CV3)"?,

AlProf Ken Sikaris 25" November 2014
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Reference Intervals & Biological Variability

|deally personalised limits
Reference intervals don’t work if CV, is very small

Index of Individuality (I1) = CV/CVq

Reference intervals most useful when 11<0.6
Can be improved by limiting CVg

Partition reference intervals (physiology)
Gender, Children, Adults, Pregnancy, Elderly

Harris EK. Clin Chem 1974;20:1535-42.
Petersen PH, Sandberg S, Fraser CG, Goldschmidt H. Clin Chem Lab Med 2001;39:160-5.

AJProf Ken Sikaris 25™ November 2014 Fraser CG. Clin Chem Lab Med 2004;42:758-64.
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Physiology and its Importance for Reference Intervals
Kkenneth A Sikaris

Somic Healthcare and Department of Pathology. Umversity of Melbourne, YVic. 3010, Australia
For correspondence: Dr Ken Sikarts. Ken. Sikaris@mps com.an
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Model 1: Clinical Outcome

Investigating the lmpact of asalytical performance of the test on
clinical putcomes

l‘.-.* Investigating the Impact of analytical performance of the test on
the probability of clinical outcomes

- investigating the impact of the analytical
performance of the test on medical decisions (and thereby on the probability of patient
outcomes)
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Retinopathy — Pima Indians

FPG 2hPG HbA1c
—y—  —em - -

Diabetes Care 1997;20:1183-1197
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500
. HE#
Prostate specific antigen concentration at age 60 and death
or metastasis from prostate cancer: case-control study

Dawifin per [ 085
Mizse

g

Propor iee of cases ideniified

PA AT WS HLFD 0K S L)

Propartion of pogetation Clssalfied os high sk

Fig 4| Lomng curve for death from prostate cancer: 1 axds shows pecemage of population with
prostate specific antigen (PSA) ahove indicated concentrations, hence perrentages nom fmm
§0) down o 0 y axls shows number of events that would be inclided {or missad) If we
consider only men with prdstale specific antigen above @y given concentration
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Model 1c¢: Clinician Survey / Expert Opinion

- Investigating the Impact of analytical performance of the test on
clinical putcomes

l‘.-.* Investigating the Impact of analytical performance of the test on

the probability of clinical outcomes

C. - investigating the impact of the analytical
v A : o sios | and thereby on the probability of patient

outcomes |

AlProf Ken Sikaris 25" November 2014

( Guideline Addendum '

2011 Addendum to the National Heart Foundation of
Australia/Cardiac Society of Australia and New

Zealand Guidelines for the Management of Acute
Coronary Syndromes (ACS) 2006

Derek P Chew, MPH, FRACP FACC, FCSANZ?, Constantine N, Aroney, M,
FRACP", Philip E. Avlward, FRACT, FCANZ, FRCT, FACC*, Anne-Maree Kelly, MClinEd,
FACEM, FCCP*, Harvey D. White, FRACE FACC, FESC, FAHA, FHKCC (Hon,
FCSANZE, Philip A. Tideman, FRACH, 1ill Waddell, MPH', Leva Azadi, MPH',
Alison L Wilson, MBAS* and Leah-Anne M, Ruta, PHD

Table 1. Swrreury of Recommendations.

Recommuendation Gradi

Thmes tigieboes: seruan Bopamin merssancsen
Whaere available, high sensitivity troponin assavs should be used in preference to NIA
convertional assays

est should be interpreted as positive il Consensus
CHE there is a chanmge of =50% above an
imitial baseling level.

At 3 hours afler prosentation (with at least one assay performed =6 howrs from [
symiptom onsat], a test osing a high sensitivity troponin assay should b interpreted as
negative if the level is <9%th percentile AND change from baseline is <50
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M Erggl] Med 3000361
A Sensitive Cardiac Troponin T Assay

in Stable Coronary Artery Disease

I
| FPpee L bidwey of Cordiorncste Theh kerovdrg e Guartils

| wl Hogh mmit i p Carias Trumarss 5 Lol
s - Men: >9 ng/L, Women: >7 ng/L

Cuartsls 4

Men: 6-9 ng/L, Women: 5-7 ng/L
Men: 4-5 ng/L, Women: 3-4 ng/L

Men: <4 ng/L, Women: <3 ng/L

Cumulative Incideroe of Camfiowasciser
Drath 2}

a

High-sensitivity
enrdiae b
T liev nls g Tt} Q1 Qz o
w1004 000400082 EDOER0. 00T
00200045 =R T
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Code No. Analyte Lower/upper limit Units

PH 07 001 Serum Sodium 132 - 146 mmaol/L
PH 07 002 Serum Potassium i5-53 rmmoal/L
PH 07 003 Serum Urea 25 -7.8 mmol/L

PH 07 004 Serum Chloride g5 - 108 mmal/L

PH 07 005 Serum Bicarbonate 22 -29 mmol/L
PH 07 006 Serum Phosphate 08-15 mmal/L
PH 07 007 Serum Magnesium 0.7-1.0 mmal/L
PH 07 008 Serum Albumin 3550 g/l

PH 07 009 Saerum Total Protein 60 - 80 g/L

PH 07 013 Serum Osmolality 275 - 295 mmaolkg

AlProf Ken Sikaris 25" November 2014
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Evidence
Sonic Healthcare

Aussie Reference Interval
Normals Study Study

Bias Study

Stakeholder .
Workshops Consuftahﬂn

Spreadsheet

validation tool Flagging Rates Ueriﬁcaﬁﬂn

Y

Harmonised

Reference Intervals ImpIEmEntaﬁDn
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Harmomsing Adult and Paediatric Reference Intervals in Australia and
New Zealand: An Evidence-Based Approach for Establishing a First Panel
of Chemistry Analytes

“Jilllan R Tate," Ken A Sikaris,’ Graham RD Jones,” Tina Yen,! Gus Koerbin,” Julie Bvan,* Maxine

Reeil.” Janice Gill* George Koumantakis,” Peter Hickman," Peter Graham," on behalf of the
AACE Commines for Common Relerence Intervals

Al eadrnre e amald
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Australasian Harmonised Reference Intervals
. naye | male [ Female |

Sodium 135—145 mmol/L
Potassium (serum) 3.5— 5.2 mmol/L
Chloride 95—110 mmol/L
Bicarbonate 22 -32 mmol/L
Creatinine 60—110 umol/L 45—-90 umol/L
Calcium 2.10-2.60 mmol/L
Calcium (albumin adjusted) 2.10-2.60 mmol/L
Phosphate 0.75—1.50 mmol/L
Magnesium 0.7- 1.1 mmol/L
LD [L to P] (IFCC) 120-250 U/L
ALP 30-110U/L
AST* <40 U/L <35 U/L
ALT* <40 U/L <30 U/L

Total Protein 60—80 g/L
AlProf Ken Sikaris 25" November 2014
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Primary role of reference intervals

Initially use reference interval
We don’t know what this patients result should be

Compare this first result to similar people
Subsequently use previous result as baseline

What is a significant change?

AlProf Ken Sikaris 25" November 2014
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Clin Cham Lab Med 2004437 758=754

Inherent biological variation and reference values
Callum G. Fraser®

v ' - - v .
(L] ia i3 ite (TR L
W il bidae igoindd] |
Fipare 1 Mirars and oxareme vadues for ssrum croatinine in 27 ekdety peogke. From: Fraser G, Biofogcal variation in tha

aldarly) nplicanoeg. for elerancs vilued. In; Feokner WR Maies S, editon. Genairic dinicel chenistry afarants valuak
AAGT Proga: ‘Wagrunglon DI, "ERLEAS

Significant Change: Biological
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Post-analytical: Significant Change

Clinical Outcome
Biological Variation
State of the Art

AlProf Ken Sikaris 25" November 2014



SONIC
HEALTHCARE

Significant Change

INITIAL

AlProf Ken Sikaris 25" November 2014

FINAL

SONIC
HEALTHCARE

Significant Change: Biological Variability

Analyte CV,4

0.8%
1.4%
1.0%
0.9%
1.1%

Albumin
ALP
Bilirubin
ALT
ANy

AlProf Ken Sikaris 25" November 2014
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Significant Change: Biological



( Guidetine Addend o oy ]
e AR Significant Change: Clinician Survey

2011 Addendum to the National Heart Foundation of
Australia/Cardiac Society of Australia and New
Zealand Guidelines for the Management of Acute
Coronary Syndromes (ACS) 2006

Derek P Chew, MPH, FRACP FACC, FCSANZ?, Constantine N, Aroney, M,
FRACP", Philip E. Avlward, FRACT, FCANZ, FRCT, FACC*, Anne-Maree Kelly, MClinEd,
FACEM, FCCP*, Harvey D. White, FRACE FACC, FESC, FAHA, FHECC (Honl,
FCSANZE, Philip A. Tideman, FRACH, 1ill Waddell, MPH', Leva Azadi, MPH,
Alison L Wilson, MBAS* and Leah-Anne M, Ruta, PHD

Table 1. Swrreury of Recommendations.

Recommuendation Gradi

Trraes HpeHioies: serum bopandne marsarcmen !
Whaese available, high sensitivity troponie sssavs should be used in preference to NIA
conventional assavs
When using high sensitivity troponin assay, a besl Mmamu- ul Consensus
lewel s =t contile for reference popualation CH abowe am

imitial baseling level.

At 3 hours afler prosentation (with at least one assay performed =6 howrs from [
symiptom onsat], a test osing a high sensitivity troponin assay should b interpreted as
negative if the level is <9%th percentile AND change from baseline is <50

SONIC
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Change in Plasma Sodium Associated with Mortality.
Guerin MD, Martin AL, Sikaris KA, Clin Chem 1992;38:317

Significant Change: Outcome l
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Watchful Waiting or Watchful Progression? tac B, Wckaben, vio,

Michael MeKenzie, Frcpe

Prostate Specific Antigen Doubling Times and Chinical Behavior in Patients wifh Graeme Duncan, Facec
Early Untreated Prostafe Carcinoma Crrrreer 1998 B2:142 -8, Tam Pickles, Frcps

S PSa stntic | faling

-
| PSAGt tAma 3 years. |

Fresdam fram dinical progregsion

PSADE < 18 months

| - y .1 a

‘Vears from first BCCA appointmant

FIGURE 2. Graph of time to clinical progression based on prostate
specilic antigen doubling time (PSAdt). BCCA: British Columbia Cancer
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Significant Change: Outcome
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Post-analytical: Critical Limits

State of the Art

AlProf Ken Sikaris 25" November 2014



SONIC
HEALTHCARE

When to panic over an abnormal result.
George D Lundberg, Med Lab Obs 1972;
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Survey of laboratory ‘critical limits’.
Tillman & Barth Ann Clin Biochem 2003;40:181-184.

No consensus in UK

All labs have common tests
Na, K, Glu, (Ca)

Wide variation in common tests
Na147 - 170,K55-7.0

Similar to previous US reports.

Universal standards could be agreed.

AlProf Ken Sikaris 25" November 2014
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Laboratory Critical Values.
Arch Pathol Lab Med 2002;126:663-669.
SOURCE OF CRITICALLIST
20% Literature only
36% Literature & Laboratory meeting
17% Literature & Hospital committee
73% Literature, Laboratory & Medical

AlProf Ken Sikaris 25" November 2014
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Arch Fathol Lal e, HMIT I T 769-1775

Critical Values Comparison

A College of American Pathologists Q-Probes Survey of 163 Clinical Laboratories
Flirzhoth A, Wapar, M BCAP Richard . Foocilwarg. 002 PAID FCAP Bhona Suas, MS Ama K Sronkovic, A D BCAP

Table 4. Adull amd Pediatric Median Crilical Values

Low Crithoal Value Hipgh Critheal Valos
P oviiiken Fetioain

Ko, ol i M ul
Institutims Tth I i a5 Instifitines N

hdusll il all Vishaws Summiary

Pedllabie Crifical Valies Sunssary
14 } |
42 1

¥ B
T 11

i1 i

45 40
1 i}

Critical Limit Survey USA
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Clim Chemn Lok Med 20H0; 488 cafi-208

Assessment of critical values policies in Italian institutions:
comparison with the US situation

Elisa Piva', Lanra Sciacovelll'™, Michael Laposata” and Marko Plebani '

Tabile 2 Comperison of fhe disteibution of critienl values, Critical volues are mnked seoonliog i the 307 (-Probes percemile mmlings

with the Sih porcentils i

cepuiding Uy the bveest cribeal valucs, the 950 peneesile corposgesdag o the nghest, and the Mih percentile

coarespoailing 10 mediss valies

Critacsl vilie halian suviey L AP DPriohes sirves
Hily SOl ynecliom Wik Ad Wl {melion) il
Lileium kugh, smmol®. 11 33 i3 3 i5 13

Critical Limit Survey:
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Post-analytical: Critical Limits

Clinical Outcome
Biological Variation
State of the Art

AlProf Ken Sikaris 25" November 2014
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Extremes of Biological Variation
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Abnorma OSE eque
000 Rando 0Se 0 0
Glucose | gyp Fast Fast SNP  |Random| AM PM PM
mmol/L Fasting EDTA Serum | Random ] Serum EDTA EDTA | Serum
<7.0 1:1 1:1 1:1 1:1 1:1 1:1 1:1 1:1
7-9.9 1:7 1:11 1:10 1:4 1:7 1:8 1:5
10-11.0 - 1:38 1:38 1:13 1:19 1:24 1:16
11.1-14.9 1:27 1:57 1:58 1:25 1:19 1:27 1:33 1:23
15-19.9 1:120 1:204 1:197 1:71 1:49 1:78 1:79 1:53
20-24.9 1:250 1:169 1:289 1:246 1:132
25-29.9 1:3816 1:6504 1:5300
30-34.9 1:14055 | 1:22041 | 1:23849 | 1:2109 1:1060 1:2376 1:2073 1:470
35-39.9 1:32015 | 1:56676 | 1:23849 | 1:4385 1:2473 1:7723 1:4405 1:778
>=40 1:57627 | 1:132244 n/a 1:10142 | 1:5564 | 1:10297 | 1:7047 | 1:1660

. :-’*(;ZJITLI:'_IH:ARE
Post-analytical: Critical Limits

Clinical Outcome
Biological Variation
State of the Art
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Sonic Critical Limits

'-; SOk -
t:_ HEALTHCARE i ] e g e
STANDARDISATION OF CRITICAL VALUES AND NOTIFICATION OF RESULTS

= gm— e ——

1. Clinical Outcome
(c)-Expert Opinions

AlProf Ken Sikaris 25" November 2014
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ol Baicbemnietry A2 LI T
Laboratory defined critical value limits: How do hospital physicians perceive
laboratory based critical values?

Andrew C. Don-Wanchope *, Vasudhevan T. Chetty

1. Clinical Qutcome
(c) Clinician Survey

61-79% clinician agreement

AlProf Ken Sikaris 25" November 2014
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Change in Plasma Sodium Associated with Mortality.
Guerin MD, Martin AL, Sikaris KA, Clin Chem 1992;38:317
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1. Clinical Qutcome
(a) Outcome studies
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O3 1 Med 20089 102:175-182
Serum sodium as a risk factor for in-hospital mortality

in acute unselected general medical patients
B. WHELAN', K. BENNETT®, D. O'RIORDAN' and B. SILKE'~

e Chn it ke i i it Ui Fen ity o 14

1. Clinical Outcome
' (a) Outcome

B 4 ;
«138 1nS-His [F SEE]

Tgure 1. Crude O doo oods of in
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Sikaris KA, Martin A, Guerin MD, Clin.Biochem.Rev. 1991;12:81

EELATICIRSHIP BETWEES REFERERCE INTLRVALS AN SOETALITY-RASED
REFERERCE HANGES
PR P e— Ty

Analvie Reference Maortality Critical
Range Range* Range**

Sodium 136-145 133-144 123-148
Potassium 31.5-4.5 1L1-4.40 2.5-5.4
Hicarbanate 22-30 23-46 17-42
Lirate 0.2-01.45 =LY >89
Caleiom 213-2 61 219-2.75 1_.BY-2.85
Alburmin 1h-48 =31 =21

* Mortality range is determined by a doubling of mortality over the baseline level

1 4 Critical range i deterrmined by a 25% mortality sate associated with that anakyte

T s bkt did g

1. Clinical Qutcome
(a) Outcome
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SODIUM & MORTALITY

Mortality (%)

N /
~ —

130 140
Sodium

= Lowest = Highest
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Potassium

= Lowest ™ Highest
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Survey of laboratory ‘critical limits’.
Tillman & Barth Ann Clin Biochem 2003;40:181-184.

Do clinicians respond?
Ca++
>3.0 mmol/L:

immediate change in management
Albumin

Never changes management
(8 labs quote a critical limit)
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Report Interpretation
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