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But, is a glucose a glucose a
glucose?

Or, a glucose a BMG glucose or
an e-glucose from HbA1c?

Or, an INR an INR an INR?



Harmonization IS a major Issue
for medical laboeratories today!

“Improyving Clinical’ Laboratery: Tiesting Tinrough
Harmonization: An International Forum™, Oct 26-
2.7, 2010, NIST;, Gaithersburg MD

= [he AACC is hosting an Invitation only conference
on gloebal’ harmoenization' of results from clinical
laboratory, testing procedures for WhiCh no' reference
measurement procedure exists or is likely to be
developed. The two-day: conference will seek to
strengthen guality: of: laboratory measurements and
IMpProve patient care by developing CONSENSUS on
technical and organizational processes to achieve
harmonization of clinical laboratory results.




Harmonization

CLSI definition: harmonization

In glycohemogloebin (GHB) testing, the
process by which GHB' test results among
laboeratories are made comparable to a
COMMON FEference.

= Harmonization IS a Process!

= Comparability Is'a measure of: the outcome!
= Are HbA1c test results comparable today?



How: assure comparability?

Tiraceability

= [n principle, laboratory: methods should have
COMMONn reference materals and methods to
establish the correct or true test values

Analytical’ Quality: Management (AQM)
= Quality, systems, method validation, QC
design, Analytic QC Plan;, Risk Analysis

External Quality’ Assessment

= [N practice, test performance must be
monitored to demonstrate comparability.



What's the plan for AQM?

(1a) Regulatory &

Accreditation

(1) Define Goals for
Intended Use

(1b) Clinical and

Requirements

(TEa, Dint)

Medical Applications

(2) Select Analytic

(2b) Manufacturer’s

(2a) Traceability = Measurement = Reference Methods
Procedure & Materials
(3) Validate Method (3a) Manufacturer’s
Performance (CV,bias) < Claims
(4) Design SQC (5a) Analyze Risk
| I (rules, N, F) [2-factor FMEA]
(11) Improve AQCP (5) Formulate
[CQI, CAPA] M  Analytic QC Strategy <'| 1) S el e
A L 2 A
(10) Monitor AQCP (6) Develop < (6a) Assess R-Risks
Failures [FRACAS] Analytic QC Plan [3-factor FMEA]
/Y \ 4

(9) Measure Quality
& Performance (EQA)

(7) Implement
Analytic QC Plan

\ 4

L

(8) Verify Attainment
of Intended Quality
of Test Results




1999 Stockholm Conference
Global Analytical Quality Specifications

“Hierarchy” of quality specifications
= Quality required for specific clinical applications

= Quality required generally to monitor individual
subjects based on intra-individual biologic
variation

= Quality recommendations from experts and expert
groups (e.g., NCEP, NACB, etc)

= EQA or PT quality requirements (e.g, CLIA)
= State of the Art” requirements

Reference: Strategies to Set Global Analytical Quality Specifications in
Laboratory Medicine. Scand J Clin Lab Invest 1999;59:No.7(Nov)



“Systems” Perspective

Medically
Important
Changes

Proficiency
Testing
Criteria

Total
Biologic

‘ Clinical Outcome
Goals

Criteria (D)

Analytical Outcome
Criteria (TE,)

Operating Specifications Arbitrary

(Smeas: P18S eas: CONtrol rules, N)

Control

Ref: Westgard JO. The need for a system of quality standards for modern
quality management. Scand J Clin Lab Invest 1999;59:481-486.



Progress with Quality: Goals

EDA supports use ofi Allowable Total Error
to validate guality of “waived™ tests

Recommends use off “error grids”

a Clarke et al. Diabetes Care 1987;10:622-8
s Parkes et al. Diabetes Care 2000;235:1143-8

CLSI EP27/P published late 2009

= How. to Contruct and Interpret an Error Grid
for Diagnostic Assays”



FDA Guidance (2003)
Allowable Total Error Grid

Allowable Total
Error ( = 95% of
samples in study)

Limits for Erroneous
Results (0% of
samples in study)

Guidance for Industry and FDA Staff: Recommendations for Clinical Laboratory
Improvement Amendments of 1988 (CLIA) Waiver Applications for Manufacturers’
of Invitro Diagnostic Devices. Jan 30, 2008, Food and Drug Adminstration



HbA1c Diagnostic (A0.8%Hb) and
Monitoring (A1.0%Hb) Goals
vs NGSP Certification vs CAP PT
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What's the plan for AQM?

(1a) Regulatory &
Accreditation
Requirements

>

(1) Define Goals for
Intended Use
(TEa, Dint)

le

(1b) Clinical and
Medical Applications

(2a) Traceability

(2) Select Analytic
Measurement

(2b) Manufacturer’s
Reference Methods
& Materials

Procedure

(3) validate Method

<

(3a) Manufacturer’s

Performance (CV,bias) Claims
(4) Design SQC (5a) Analyze Risk
(rules, N, F) [2-factor FMEA]
| L 2 L 4
(11) Improve AQCP (5) Formulate
[CQI, CAPA] M  Analytic QC Strategy <'| (5b) QC Toolbox
A L 2 A
(10) Monitor AQCP (6) Develop (6a) Assess R-Risks
Failures [FRACAS] Analytic QC Plan nt [3-factor FMEA]
/Y \ 4

(9) Measure Quality
& Performance (EQA)

(7) Implement
Analytic QC Plan

L

\ 4

(8) Verify Attainment
of Intended Quality
of Test Results




Metrological Standards for
Quality: Measurement Processes

liraceability

= Property of the results of a measurement or the value
offa standard Whereby: it can be related to stated
references, usually national or international
standards, through an unbroken. chain of
comparisonsall having stated uncertainties

Uncertainty: off measurement

» Parameter, associated with the result of a
measurement, that characterizes the dispersion of the
values that could reasonably: be attributed to the
measurand

14



Traceability Chain

844 Thienpont et al.: Metrological traceability of calibration and common medical decision-making criteria

Material Procedure
3 Calibration i Value assignment

Definition of Sl-unit

Primary reference
measurement procedure

Primary calibrator

Secondary reference
measurement procedure

Secondary calibrator

Manufacturer's selected
measurement procedure

Manufacturer's

working calibrator Manufacturer's standing
measurement procedure

Traceabili
Auiepsosun

Manufacturer's
product calibrator

End user’s routine
measurement procedure

Routine sample

Result v

Figure 1 Extensive calibration hierarchy to ensure metrological traceability to the Sl (adapted from EN/ASO 17511).




Issues with Traceability

Definition ofi analyte and units

= Physico-chemical complexity™ of bielegic
measurands and matracies

|lack: off Primary. Reference Materials
|lack: oft Primary. Reference Methods
llack off Secondary: Calibrators

|'ack oft Secondary: Reference Methods
Need for Reference Laboratory: Services

16



“Medical Traceability™

Thienpont et al. Clin Chem Lab Med
2004:42:842-850
= Physio-chemical complexity”
Complex biolegic matrices

Analyte may. be a class off substances
|-ack of SpecCIfiCity In' Measurement procedures

s Need for traceability: models that utilize
“accepted” reference materials and methods,
valtie-assignment protocols, laboratory
networks as base of reference

17



Model II: International Reference
Method and Calibrator

Material Procedure
A Calibration i Value assignment

International conventional
reference measurement
procedure

International

conventional calibrator Manufacturer's selected
measurement procedure
Manufacturer’s

working calibrator Manufacturer’s standing
measurement procedure
Manufacturer’s

product calibrator End user's routine

measurement procedure
Routine sample

Figure 2 Calibration hierarchy and metrological traceability
to an international conventional reference measurement pro-
cedure and international conventional calibrator (applies,
e.g., to the measurement of the amount-of-substance con-
centration of hemoglobin (Fe)).

18



What's the plan for AQM?

(1a) Regulatory & (1) Define Goals for -
Accreditation > Intended Use 1= Méﬁ?g;'}&mcﬁlcz;gns
Requirements (TEa, Dint) PP

(2) Select Analytic (2b) Manufacturer’s
(2a) Traceability = Measurement = Reference Methods
Procedure & Materials

(3) Validate Method

Performance (CV,bias)

(3a) Manufacturer’s
Claims

(4) Design SQC

(5a) Analyze Risk

(rules, N, F) [2-factor FMEA]
| L 2 L 4
(11) Improve AQCP (5) Formulate
[CQI, CAPA] M  Analytic QC Strategy <'| (5b) QC Toolbox
A L 2 A
(10) Monitor AQCP (6) Develop (6a) Assess R-Risks
Failures [FRACAS] Analytic QC Plan nt [3-factor FMEA]
/ \ 4

(9) Measure Quality
& Performance (EQA)

(7) Implement
Analytic QC Plan

L

\ 4

(8) Verify Attainment
of Intended Quality
of Test Results




Method Validation in the Real
World: HbALc example

s | enters-Westra E, Slingerland RJ. Six of
Eight Hemoglobin Alc Point-of-Care
Instruments Do Not Meet the General
Accepted Analytical Perfermance
Criteria. Clin Chem 2010:56:44-52.

= Bruns DE, Boyd JC. Few Point-of-Care
Hemoglobin Alc Assay Methods Meet
Clinical Needs. Clin Chem 2010;56:4-6.
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Precision results
from Lenters Study.

Table 1. EP-5 total CV imprecision results from the different POC instruments.

N o=
In2it

Vantage

4.9% (5.1%)?
3.3% (11.2%)

1.8% (5.1%)
3.7% (11.2%)

Patient sample 1

Patient sample 2

Nycocard normal control
Nycocard abnormal control
Afinion control CI

Afinion control ClI

@ Hb A, value of the sample/control are in parentheses.

Afinion

2.4% (4.7%)

Nycocard
4.8% (4.8%)

InnovaStar

3.2% (5.2%)
3.9% (11.5%)

Clover

4.0% (5.0%)
3.5% (11.9%)
5.3% (6.1%)
5.2% (11.6%)
1.4% (6.3%)
1.8% (8.2%)

Lenters-Westra E, Slingerland RJ. Six of Eight Hemoglobin Alc Point-
of-Care Instruments Do Not Meet the General Accepted Analytical
Performance Criteria. Clin Chem 2010;56:44-52.

21




Accuracy results - Comparison
withiavg off 3 reference methods
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What do the statistics tell us
about the size of errors?

— | ot#1 y=097x +0.12, R = 0.98, bias -0.09

= ==lot# y=1.03x-0.00, R=0.99, bias +0.27

For Xc=7.0 Y%HDb

mYc = 0.9777.0 +0.12 = 6.91
SE = 6.91-7.0 ="-0.09 %HDb or 1.3%8Bias

s Yc = 1.03*7.0-0.0 = 7.21
SE = 7.21 — 7.0 = +0.21 %Hb or 3.0%Bias

23



What guality. is needed in a
medical laboratory: for the
Intended clinical’ use of HbA1c?

CAP criterion Was 10% in 2009, 8% In
2010 (8%) and will'be 6% in 2011

NGSP.: 2010 criterion of: =

=0.75 %HDb

corresponds to' TEa of 10.7% @ 7.0 %Hb;
CLIA criterion for acceptable performance

off glucose Is 10%

24



What's sigma?

Estimate precision midrange as average of

observed CVs at 5.1 and 11 %Hb
s CV =~ (1.843.7)/2 = ~ 2.75%
Calculate sigma for each lot #

= Sigma = (%TEa-%Bias)/(%CV)
= Sigma = (10%-1.3%)/2.75% = 3.16
= Sigma = (10%-3.0%)/2.75% = 2.55

25



Houston — We have a problem!
Or maybe not???

Waived test doesn't have to meet US
CLIA minimum QC of 2/day, nor EQC of
2/Week or 2/month!

Just follow manufacturer’s instructions
and recommendations

Not required to validate method
performance!

Not required to participate in PT!

26



What's the point?

ISt jssue Is whether the device can achieve
the necessary. quality when' it i1s woerking
correctly?

= Method validation'is critical, but not reguired!
= Quality is controlled by FDA When device Is
approved as “waived™”

2hdissue is that QC only: monitors the
stable performance achieved

a OFf little use if device can't achieve desired
performance

27



What's the plan for AQM?

(1a) Regulatory & (1) Define Goals for -
Accreditation > Intended Use 1= Még?g;'}&mcﬁlcgggns
Requirements (TEa, Dint) PP

(2) Select Analytic (2b) Manufacturer’s

(2a) Traceability = Measurement = Reference Methods

Procedure & Materials
(3) Validate Method (3a) Manufacturer’s
Performance (CV,bias) < Claims

(4) Design SQC

(5a) Analyze Risk

(rules, N, F) [2-factor FMEA]
A 4
(11) Improve AQCP (5) Formulate
[CQI, CAPA] > Analytic QC Strategy <'l (5b) QC Toolbox
A L 2 A
(10) Monitor AQCP (6) Develop (6a) Assess R-Risks
Failures [FRACAS] Analytic QC Plan nt [3-factor FMEA]
/ \ 4

(9) Measure Quality
& Performance (EQA)

(7) Implement
Analytic QC Plan

A 4

L

(8) Verify Attainment
of Intended Quality
of Test Results




ISO 15189

Assuring the guality. off examination
procedures

Performance specifications fior each
Procedure used in an examination shall
relate to the intended uses of that
procedure.

Tihe laboratory: shall design internal  quality.
control systems that verify: the attainment
ofi the intended quality of resuits.




Where find Guidance to design QC?
CLSI C24-A3 (2006)

314 edition published in June 2006

= Updates QC planning pProcess
s Adds “Sigma-metric QC selection™ tool

= Define quality reguirement as allowable total
error (TEa)
s Calculate sigma as ((lEa — bias)/SD

Where bias represents Inaccuracy: of method
SD' represents imprecision of method



Relationship of Sigma to QC

Critical Systematic Error: (ASE. )

s [ndex used to describe size ofi error that
needs torbe detected by QC procedure

m ASE = =[[(IEa = Bias)/CV]—1.65

Sigma
m ASE_ + 1.65 = Sigma
= Can relate ASE to rejection’ characteristics of;

QC rules and numbers of Q€ measurements
USINg KNOWN POWEr Curves

31



Sigma-metrics QC Selection Tool
2 LLevels Control

Sigma Scale
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What's the point?
QC needed for. a test depends on
sidma performance ofi method!

6 sigma process - any common single rule QC
will'do!

5 SiIgma process - single rule QC with 2.55
limits and I\ o 2-3

4-sigma process — single rule QC with 2.5S
limits or multirtule Q€ with NS off 3-6
3=sigma process — do all QC possible Ns ofi 6-8

s Can't afford to run enough controls to detect
medically important errors!

33



What QC is needed?
5 Levels Control (2.55 Sigma)

Sigma Scale

65 30 365 40'
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What QC is needed?
5 Levels Control (3.16 Sigma)

Sigma Scale
3.65 40' 465 OO
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Example Application

Method Performance Characteristics and QC Design

Test (Units) Glycated Hemoglobin (%Hb)
Method (Analyzer) DCA Vantage
LOW Xc | MIDXc | HighXc

Medical Decision Levels

_ Concentrations | 50 | 70 | 90
CLIA Quality Criterion  wtea | 0% | 10% | 10%
Precision (Replication or QC Data) m 5.1%Hb _ 11.2/Hb

o
(%TEa)/%CV ___

igma-etric (eTea-wBias)/%cv|  |3.6255| |

36



What's the plan for AQM?

(1a) Regulatory & (1) Define Goals for ..
Accreditation > Intended Use 1= Méﬁ?g;'}&mcﬁlcz;gns
Requirements (TEa, Dint) PP

(2) Select Analytic (2b) Manufacturer’s
(2a) Traceability = Measurement = Reference Methods
Procedure & Materials
(3) validate Method (3a) Manufacturer’s
Performance (CV,bias) < Claims
(4) Design SQC (5a) Analyze Risk
(rules, N, F) [2-factor FMEA]

—

(11) Improve AQCP
[CQI, CAPA]

4

(10) Monitor AQCP
Failures [FRACAS]

4

(5) Formulate
Analytic QC Strategy

(6) Develop
Analytic QC Plan

(5b) QC Toolbox

(6a) Assess R-Risks
[3-factor FMEA]

(9) Measure Quality
& Performance (EQA)

(7) Implement
Analytic QC Plan

\ 4

L

(8) Verify Attainment
of Intended Quality
of Test Results




Risk Management Approach

for Developing QC Plan

Recommended by ISO, adopted by manufacturers
Accepted by CLLST & CMS for “Alternate QC*

mE
IG

P18 Risk: management technigues to
entify: and control laboratory error SOUrces™

m E

P22 “Presentation off manufacturer's risk

information™

s EP23 “User Quality: Control Plans based on
FISK management™

38



Risk AnalysIS

Manufacturer's expected to perform
“Failure mode efifiects analysis® FMEA on

all' new: products during design and before
release

EMEA'Is a standard risk management tool
that has been widely: used in industry.

Process much like guality improvement
project and uses many. of the same tools

39



FMEA Applications

Map Process

Identify potential sources of error (failure
Modes)

Estimate risk

Prioritize risks

Implement improvements to reduce risks
Identify’ controls tor monitor “residuall risks
Evaluate residual risks

44
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Patient Testing Process

Clinical Testing Process

Pre-Pre-Analytic Post-Post-Analytic
Collect patient info Need Review test reports
Select test Laboratory Interpret test results
Prepare patient Test? Plan treatment
Enter test orders Treat patient

Analytic
Receive & Inspect samples
Prepare reagents & controls
Setup analyzer
Calibrate method

Pre-Analytic
Receive test order
Identify patient

Collect specimen
Transport spec_:imen Analyze samples Add sgfety i_nformatio(rj\
Process specimen Verify analyzer operation Enter in patlent recor
Prepare samples Check QC Transmit test reports
Distribute samples

Post-Analytic
Review test results
Monitor quality

Release test results

Laboratory Testing Process




Analytic Testing Process

Prepare reagents,
calibrators, &
controls

Inspect samples

Setup analyzer &
Perform function
checks

Samples
adequate?

Re-process,

Re-collect

Calibrate &
Verify analyzer
performance

Analyzer
Ready?

Analyze samples &

Repeat tests
controls

Analyze Trouble-shoot,
performance Take corrective
OK? action

Release test

results

Post-analytic
review




Potential Failure Modes
Incorrect or Delayed Test
CLSI EP18A3

[nstruments
Reagents

Results
Review

Specimen
Collection

Contamination

Inadequate
samples

Hemolysis

Wrong
Specimen Type

Wrong Technique

Incorrect processing

Delay after
collection

Incorrect
Patient ID

Sample
Preparation

Temp, humidity
Outdated reagents
Improper shipment
Improper storage
Incorrect prep
Incorrect use
Deterioration
Lot-lot variation
Sample-reagent failure
Interfering substance, etc

Wrong Patient

Improper Patient
Preparation

Wrong Patient
Condition

Inadequate

Mixing wireagents Visual

misinterpretation
Inadequate
mixing
Air bubbles
Insufficient
volume

Incorrect setting
for units

Incorrect setting
for mode of operation

Results
Readout

Elec. Sim.

rpalfunction
mproper control

shipment, storage

Improper calibration

Poor precision
Poor trueness

Sample carryover
Performance failure
Mechanical failure

Accidental
loss of data

Data calculation

Improper control

Confirmatory

test needed
Preanalytic
variables

interpretation

QOutlier not
recognized

Result outside

Reportable range Instrument

malfunction
Alert value not recognized
not recognized Incorrect or
Delayed patient
No result Test result

recorded o ref limits,

alert limits, previous
patient results

Inconsistent
Location in chart

Incorrect patient

Incorrect info
date, time, result

Information
not readable

Delay in
reporting mechanism

Integration
Report/Chart




Risk Mitigation Strategies
for Analytic QC Plan

y

(1) Occurrence (3) Recovery/disclosure

Calculate sigma-metrics Specify corrective actions
Specify safety information

: 1

(2) Detection

Prioritize control mechanisms (4) Analytic OC Plan
Assess practicality/reliability Evaluate residual risk
Assemble list of controls Document plan

Specify frequency Implement controls




Possible Control Mechanisms
(CLSI EP23 QC Toolbox)

Recommended QC Tool

Control Objective

Coverage

Detection

Analyst/operator controls

Standard Operating Procedure

Process for safe use

Multiple runs

Unknown

Operator training

Correct performance

Total testing process

Unknown

Operator checklists

Proper operation

Single runs

Unknown

System maintenance

Proper operation

Multiple runs

Unknown

Operator competency

Correct performance

Total testing process

Unknown

Built-in analyzer controls

Electronic checks

Analyzer components

Single runs

Unknown

Function tests

Analyzer components

Single runs

Unknown

Process tests

Process steps

Single samples

Unknown

Calibration checks

Analyzer stability

Single runs

Unknown

Integrated controls

Analyzer stability

Single runs

Unknown

Stable control materials

Statistical QC

Method stability

Single runs

Known

SQC with peer comparison

Method stability

Multiple runs

Knowable

Periodic EQA, PT

Method accuracy

Multiple runs

Knowable

Trueness controls

Method accuracy

Multiple runs

Knowable

Patient data analysis

Implausible values

Random errors

Single patients

Unknown

Delta checks

Random errors

Single patients

Knowable

Correlation algorithms

Random errors

Single patients

Knowable

Repeat patient testing

Short-term stability

Single runs

Knowable

Population statistics (AoN

Long-term stabilit

Single runs

Known




Example Analytic QC Plan

| QCPlan | Frequency | Recovery | Disclosure |
 Standard Operating Procedure | Yearly SOP review | Directorreview | No |
| Operatortraining | Every operator | Supervisorreview | No |
| Operatorchecklists | Daily | Supervisorreview | No |
| Systemmaintenance | Manuf. Schedule |  Manuf.Repair | No |
| Operatorcompetency |  Yearly |  Retran |  No |
ilt-in analyzer controls
Electronic checks
Function tests Sample condition
Process tests
Calibration checks Supervisor review
table control materials
Statistical QC
Trueness control
Periodic EQA, PT

Implausible values Each sample Repeat test
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Evaluation of Residual Risks

Adopt 3 factor: risk model
x Oceurrence, Severity, and Detection

EXpress occurrence as defect rate”
EXpress severity on scale 0 to 1.0

EXpress detection as 1-Ped

= \WWhere Ped is the Probability: of error detection
EXpress residuallrisk as humber off harmiul
test results in defined time period

s Residual Risk = OCC*SEV*(1-Ped)



Expressing Occurrence as
Defect Rate

| tab Process |Parameters| Rating | Description Defects/Year |occ (Defect ate
samples/run_| 50 |V.frequent| 1 sample/day 0.0100

Runs/day 15600 | 05000
Wdays/week | 6 | Frequent |1 samplefweek 52 | 00017

Weels/year 2600 | 00833

| Months/year | 12 | probable |1runjmontn | 600 | oow2
| widayjyeor | 312 | probable |1 day/month | 1200 | o035
 Samplesyear | 31200 |occosonal| 1 oyear | 100 | ocos2
| Syearfoctor | 033 | Remote |1day/3yeas | 33 | oooi
5 yeartactor |02 |mprobabie 1oy years | 20| o0oos




Example FMEA Table for

Evaluating Residual Risks

FMEA to Evaluate Residual Risk
Analytic phase of laboratory testing process (Figure 11-2)

Step

Failure mode

Effect

SEV

Apparent cause

Rate

0CC

Control

Ped

DET

Risk

Sample

Hemolyzed

Delay

0.50

Wrong collection

1sam/day

0.0100

Visual

0.50

0.50

0.0025

Sample

Bubbles

Error

1.00

Wrong collection

1sam/day

0.0100

Analyzer

1.00

0.00

0.0000

Sample

Clots

Error

1.00

Wrong processing

2sam/day

0.0200

Analyzer

?

1.00

0.0200

Analyzer

Poor maintenance

Delay

0.50

Workload/schedule

1run/week

0.0833

Checklist

?

1.00

0.0417

Analyzer

Reagent outdate

Delay

0.50

Workload/schedule

1lrun/mon

0.0192

Barcode

?

1.00

0.0096

Analyzer

New reagent

Delay

0.50

Workload/schedule

1lrun/mon

0.0192

Checklist

?

1.00

0.0096

Analysis

Photometric drift

Error

1.00

Electrical supply

1day/year

0.0032

Analyzer

?

1.00

0.0032

Analysis

Degraded reagent

Error

1.00

Onboard instability

1day/mon

0.0385

sQc

0.10

0.0039

Analysis

Degraded reagent

Error

1.00

Onboard instability

1day/mon

0.0390

Analyzer

1.00

0.0390

Analysis

Calibration error

Error

1.00

Operator setting

1day/year

0.0032

sQc

0.10

0.0003

Analysis

Calibration drift

Error

1.00

Calibrator instability

1day/mon

0.0385

sQc

0.10

0.0039

Analysis

Calibration

Error

1.00

Calibration cycle

1day/mon

0.0390

Analyzer

1.00

0.0390

Analysis

Operator error

Error

1.00

Workload/schedule

1day/mon

0.0385

sQc

0.10

0.0039

Analysis

High temperature

Error

1.00

Environment temp

1day/year

0.0032

Analyzer

1.00

0.0032

Analysis

Bias

Error

1.00

Calibration

1day/mon

0.0385

Tru.Ref.Mat.

0.10

0.0039

Analysis

Bias

Error

1.00

Calibration

1day/mon

0.0385

PT

0.67

0.0258

Qc

Degraded control

Error

1.00

Deterioration

1day/year

0.0032

Peer Comp

1.00

0.0032

Qc

Interpret wrong

Error

1.00

Operator

1lrun/mon

0.0192

Competency

1.00

0.0192

Release

Inconsistent results

Delay

0.50

Analysis

5sam/day

0.0500

Delta check

1.00

0.0250




Risks of Risk Analysis

FMEA'Is a new tool'and reguires education
dnd training for proper applications

Most guidelines describe gualitative
applications that use an “acceptability
matrix™ for evaluating residual risks

Most guidelines neglect DETECTION

LLookKs scientific, but is subjective with
arbitrary. decisions about acceptability. of
residual risks and effectiveness off QC Plan



What's the plan for AQM?

(1a) Regulatory & (1) Define Goals for ..
Accreditation > Intended Use 1= Még?g;'}&mcﬁlcgggns
Requirements (TEa, Dint) PP

(2) Select Analytic (2b) Manufacturer’s
(2a) Traceability = Measurement = Reference Methods
Procedure & Materials
(3) Validate Method (3a) Manufacturer’s
Performance (CV,bias) < Claims
(4) Design SQC (5a) Analyze Risk
| I (rules, N, F) [2-factor FMEA]
(11) Improve AQCP (5) Formulate
[CQI, CAPA] M1 Analytic QC Strategy <'| 1) S el e
A L 2 A
(10) Monitor AQCP (6) Develop < (6a) Assess R-Risks
Failures [FRACAS] Analytic QC Plan [3-factor FMEA]
A \ 4

(9) Measure Quality
& Performance (EQA)

(7) Implement
Analytic QC Plan

A 4

L

(8) Verify Attainment
of Intended Quality
of Test Results




Hoxsar tO: pFAL WITH AUTOMOTIVE DEFECTS

Moderncarsare o 'll'l‘lplt'x machines, and,

maytrytokillus. Isanother HA L loose at Toyota? Well, Toyota's not the first to have its feet put to the fire. Ourflowchart chronicles
the history of disastrous screw-ups and the resulting corporate responses. See if yvou can remember them.

Uh-oh, you
Just Killed
27 people In
gas-tank
explosions

Has a
COoONsSUMer group
rollec f your

Call press
conference to
convince media
that you're
“investigating the
prablem.”’

Sue Datelin
get an on-air
apology.

Deny
any wrong-
doing and
SUoO.

Will you
reconsider
blaming the
customer?

Gosh
sorry to ¥ f
that, Do you know
source of th
problem?

YOour

been accus

of something
naughty?

vehicle

: the rc.-nv.-gudur( anputer, FTAL

running
at th

Can
u blame

eone,

anax

the

Ignore
Woz' for a
few months
and then
issue recall

You're

free to go.

Start a car
company

Give It time.

Ar
vou willir
lame the
ner?

And

you don't
want to b
them

Install shifrt
DOk that
driver to
ake pedgal
shifting

out of park.

Jtaughtusin 2001: A Space Odyssey, occasionally machines

TONY QUIROGA

Recall and

an you

Can
vou blame
the pedal
supplis

Are
customers
running the wrong
s In
rar-

Walit for
Nader.

Issue recall,

halt sales of
affected cars,
and watch the
competition

steal sales,

Too baa,
as5s Nader
1then pay him
millions to settie
rauent
lawsuit

Want
ton
and intimidate

Has Ralph
Na q

Iinvolv

HMarass Nader
and then pay him
milfions to settie

subsequent
lawsult,

30 MAY 2010 =

CARANDDRIVER

cCom

GrAaAPrHiIc

by WALTER C. BAUMANN




Hagar the Horrible

--AND 6IRL6 MATURE FASTER
THAN BOYS ! HOW DO

YOu ACCOUNT
h‘bf ¢ A‘

FOR THAT 2!!
ﬁ “.‘ 'mumm Mh

4)\
ﬂ!M ll\
A process problem!

————
e ——
-
—cem—
]
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Jlm” LY. W

Can only be solved by
UPPEr Management



