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Delusions of QC
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https://www.aacc.org/meetings-and-events/2016-annual-meeting-and-expo

Smyller sapbles are
just the beginning?

Myths and Delusions

A topic that frequently arises in-discussions is
relateg'to theffundamentals of Quality Control
(QC)Because, despite the fact that everyone
states to want QG there is still little consensus on
basic questions like what to do and how to do in
order to achieve @@&Quality Control or just
Quality Compliance¥hgt's the question..
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Myths of Lab Testing
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In reality, @hav%\g‘l ready retired from
the pro;) sion. The following
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”Lacks Power@ad has No Point”.



What is Quality_ Control?
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Quality Control vs Quality Compliance

@cap

LABORATORY vs FACTORY

* FACTORY r}
— Product is known L ;:‘

— All products MUST be
the same

+ LABORATORY &

e
s

— Product is unknown

— All products are different

* One cannot predict what
the results will be.

{Focus\ Diagnostics [Adustry
on

Q\l.’a% Both need QC
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A Top, 10 list of problemsWith QC and the "Westgard Rules"

And if you !ee a claim that they've "modified" the rules to make them
{ better, be afraid....

http://www.westgard.com/lesson73.htm




Variation is the Enemy
Laboratory Errors

AR Tl
Pre-analytical? oy

~— 46%~68.2% v

A4 45 ¢ Analytical?
<15%

- e )
Post-analytical ?

18.5%~47%

999 mmollL|

What are those challenges?

Clin Chem Lab Med. 2006;44(6):750-9.

mime Flies S
Nearly half Century...The Way Forward...?
(Qeo‘\ oo
SRR

The one lecson ;ge've iedrned
from hiswory i tndt we have nak

legrned ainty of hiskory's lessons

Do The Right QC Right

Detect Immediate Errors

+ “Detect immediate errors that.oceur due to test
system failure, adverse environmental
conditions, and operator performance” (CLIA
493.1256)

« Most importantly
» Perform corrective actions to “recover” before

reporting of test results ; ! E

CMS.gov
http://www.clinchem.org/content/51/10/1911. fuII

Centers for Medicare & Medicaid Services
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Traditional QC (SPC) and Sigma Metrics
in Clinical Laboratories
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Levey-}&)ning‘s QC Plotting ' Multirile OC ?EQC*: valent QC?
35D Limics *NOTQRealTime QC

The Center for Medicare and Medicaid Services (CMS) has adopted a new Quality

Control (QC) option under the Clinical Laboratory Improvement Amendments (CLIA)
called the

Individualized Quality Control Plan (IQCP) from January 2, 2016.

Myths and Delusions of QC

Guidelines and SOPs

Just Read...
Don’t «Understand...
Didn’t  Follow...




Detect Immediate Errors

The power of the QC rule — Detection

EP23 says;

“Medical judgment is used to estimate the overall probability of harm due to

receiving an incorrect result...”

Which Statement(s) are “True”?

* QC is “in” so patient results are OK

* QC is “out” so patient results are wrong

* QC is “out” but patient results are OK

* QC is “in” but patient results are wrong

AT s
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Detect Immediate Errors
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Once Is

One Time
Too Many.
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In"and Out

Principles and Assumptions of
Statistical QC

http://www.westgard.com/essay103.htm

American Statistical Association

(ASA) T-Shirt

http://qcnetevents.com/content/IW_Parvin_ AACC12.pdf/
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Py Vs P, “IQC To Detect Immediate Errors”
Myths or Facts?

 This stafement often leads laborafory personnel fo
Incorrectly believe that QC willalways catch errors,

signa Vet e Lot o p e s b e st when in fact; it's the QC rule and frequency that
i i E i o determines if an out of control condition (OOC) will
o i : o o be caught.
« E ‘ E ['ﬁ ‘,.:} » A poorly selected rule may not catch a smaller OOC
:“ - ! sz s condition until many many QC events have passed.
iy 3 in s » The 2SD limits are generally not desirable because
u Jun s T g o of the high Pfr, except occasionally they are
necessary for low sigma analytes. -
Reduce QC rules on six-sigma assays ‘
>3

Sigma Metrics

“Sigma’iZ &, &5 & DPM’ £k 4 E & 245 % —F8 AR 69 5 45

* 1% = One in a Hundred 3.sigma
* 10,000 in 1 Million
e 1 PPM = Part Per Million Undefined
« 1in 1 Million e
 DPM = Number of Defects Per Million
e 3.4 in 1 Million = 6 Sigma

T 435 (Sigma) & — R 5 40 43t R, AEMT
— 18 T AR A2 X S T35 38 A2 AT 2418 4698 K

ality ToolboX

The Qu

Defects per
Sigma Million Yield
6.0 3.4 N [ ame97% %F ;
5.0 233.0 4" 9d.977 Q\_—\
4.0 6.210.0 99.379 RI@R‘W'
3.0 66,807.0 93.32 ). ( l
7~

25 158,655.0 84.1
2.0 308,538.0 69.1
1i5. 500,000.0 50.0
1.4 539,828.0 46.0

1.3 579,260.0 42.1 ¢
2 617.911.0 38.2 %
1.1 655,422.0 34.5 ’

obrURIOLAPT T4

1.0 §91,462.0 30.9
0.5 841.345.0 15.9
0.0 933.193.0 6.7
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r \ \ Anticipating | P(?m\

N

| NYZH » Lottolot Chafiges Y7y |
E Xamp/es fO/" Practice \ — Evaluating new lots of reagents \
* When?

| * How?
' * What Criterii?

Ve

\

}Wﬁ\ N

W\ * |deally I_l)\/\Yde k.
4 pe

— Before the new lot is shi
 Practically

— When the new lot is received !
* Suboptimally ‘

are about to start the new lot

2
How?, Sig

« Old lot vs Newﬂ MY‘TH o « Sigma statisti
. QC | : \ — Sigma = (TEa-Bias)/CV
+ Patient sample correlation — Bias = TEa - (Sigma x CV)
A ! — CV = Variation of your current QC @Medical Decision
—N=20 or N=10 in duplicate ‘ Level F

. Linear resﬁon analysis f — Bias = Diff‘ence between new lot and old lot
ime\{ \



What Criteria?

 Bias between Lots

* Y = Slope * X + Intercept [y = ax + b]

e Bias =Y - X = Slope * X + Intercept — X
— %Bias = 100 * (Y — X)/ X
— %Bias = 100 * (Slope * X + Intercept — X)/ X

ot e s s e

[=/[eX:7.12])  Bio-Rad Unity Real Time

1i1atinriilia

[ERRRRRRRRREE

 EESESEESEEE

Variation is the Enemy
Laboratory Errors

]
Pre-analytical? <

~— 46%~68.2% v

% {7 #JAnalytical?
<15%

: A1 )
Post-analytical ?

18.5%~47%

What are those challenges?

Clin Chem Lab Med. 2006;44(6):750-9.
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Scenario
Observed Value versus Predicted Value

FT4 *

Y=0.988X+0.216
L

e
&

-u
&

o
&

w
o

Medical
Decision Level * FT4
=15 pmol/L TEa= 12% [RCPA*QAP]
CV=26%
* Bias = 100* (0.988 *15 + 0.216 -15)/15
=0.24%

oL Sigma = 12%—0.24%/246%
L d

Fridiconed Vakoe
w L
& o

i
&

=

=)

o 10 e an 40 &0 &0 R ac
Obsereed Wake

Interpretation

Excellent
Good
Marginal
Poor
Unacceptable

Sigma >6
Sigma 4-6
Sigma 3-4
Sigma 2-3
Sigma <2

Pre- and Post-analytical

» Specimen rejection rates

— No. of specimens being rejected in the
reception area per month/year

- e.g., 3/1,000 = 3,000/1,000,000 = 4.3 Sigma
* Reporting errors

— No. of erroneous/incorrect results being issued
per month/year

— e.g., 3/100,000 = 30/1,000,000 = 5.6 Sigma

Sigma- Metric
DPM = Defects per Million
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Westgard QC "2

The|Six Sigma Calculators

NOTE: This page only works on browsers that support Javascript!

Westgard QC A"

DPM (Defects Per Million) Calculator

Here you can calculate the Sigma-melric by counting the number of Defects in a sample.
Note that this caleulator "rounds Up” - to the nearest Sigma-Metric on the table on this website.

En(or the number of Defects Observed: 3

nter the size of the sample:
how many total results were examined) 1000

Calculate Sigma Value

Here are your Defects Per Million:| 3000
Here Is your Sigma-Metric: 4.3

[Note: This Six Sigma Caleulator is an extension of the
lesson From Method Validation to Six Sigma:
Translating Method Performance Claims info Sigma
Metrics. This arficle assumes that you have read that
fesson first, and that you are also familiar with the
concepts of QC Design, Method Validation, and Six
Sigma. If you aren't, follow the link provided |

Note also that if you know your DefecVError rate as a percentage, you can enter it here with the
sample size of 100 (i.e. a defect rate of 2% would be entered "2" in the defects observed, and "100" in
the size of the sample).

Back to top

http://www.sigmavp.com/six-sigma-calculators.htm http://www.sigmavp.com/six-sigma-calculators.htm

QC Goalkeeper _
& Test Turnaround Time (TAT)

Test Availability and Turnaround Time
daily the same day. Priority STAT tumaround times

Patient Safety s

Critical Test specimens should be delivered to the Clinical Laboratories immediately after collection.
Tumaround (collect time to result time) for Critical Tests are:

YRR IR DAIEFLERALEIR AR 1Tl TTTIRTN LY

‘Code Blue Whole Blood Gas Labs 30 mi
Critical Care Whole Blood Gas Labs | 30 minutes

i mi

mi

Frozen Sections
Intra-Operative PTH 10

For all other tests consult the lab performing the test for test availability and ftumaround times.

When i the lab system and spital clinical i ion system (THIS) is down for
an extended period of time, the labs will notify each nursing unit and will generate hard-copy interim reports as
needed and will transport them to the units via the pnenmatic tbe system, or by messenger transport if necessary.

ABG 60 min. [Cortisol 60 min.
Acetaminophen (Datril®, Tempra®. Tylenol®, Liquiprin®. | 60 min. |CPK 60 min.
Tenlap®) Creatinine (Serum) 60 min.
Acetone 60 min. |CSF Glucose 60 min.
[Alanine Amino-transferase (ALT/ SGPT) 60 min_|CSF Protein 60 min.
(Albumin, Quantitative, Serum 60 min. |D-Dimer (High Sensitivity. 60 min.
Alcohol (Ethanol) Medical Legal 60 min. [Digoxin (Lanoxin®) 60 min.

https://clinicallabs.osumc.edu/Documents/Test_Turnaround_Time.pdf

Westgard acy Quality Indicato

Outcome Mea&q‘res
TAT of Blood-gas Tests

—
<30 min = OK
= uality Indicator DPMO | Sigma
P Befects PerMilin) Galeustor 30 ot Acepabie H "

Here you can calculate the Sigma-metric by counting the number of Defects in a sample. i i i iciti 1
Note that this calculator "rounds up” - to the nearest Sigma-Metric on the table on this website. Mlssmgl information on Pap requlsitlons 100,259 28 i 5
Enter the number of Defects Observed][ 3 Correction of errors on ordered tests 3,123] 43
nter the size of the sample: Patients without ID bands 5625| 4.1 i
how many total results were examined) || 8856 |
Specimen redraws 19,053| 3.6
Calculate Sigma Value ey e 1
Here are your Defects Per Million:| 339 dhesapedtic g GIHING TG 207,350 2.9
Here is your Sigma-Metric:| 4.9 Abslytical [
Laboratory testing error 726| 4.7
Note also that if you know your Defect/Error rate as a percentage. you can enter it here with the
sample size of 100 (i.e. a defect rate of 2% would be entered "2" in the defects observed, and "100" in Laboratory prOﬂdencv Eﬂng g"mo 3.9

the size of the sample).

Back to top Laboratory reporting errors 533

http://www.sigmavp.com/six-sigma-calculators.htm Arch Pathol Lab Med 2000;124:516-9




Define the Analytical Quality
(Sigma Metrics for Your Method)

Calculation of Method Sigma

Quality 1.0% Quality,
- 10% Blas «10% ‘
10,0 8.0 5.0 4.0-2.0 0.0 20 40 60 80100

Sigma = (TE,-bias)/s
Sigma= (10— 1.0)/2
Sigma=4.5

For;cholesterol, for
example, the CLIA
criterion is an allowable
total error of 10%. If
your method has a CV
of 2.0% and a bias of
1.0%, then the Sigma
metric for your method
is 4.5 [(10-1)/2]

http://www.westgard.com/cliafinalrule9.htm

Westgard Sigma Rules

To look for faster and simpler
tools that will help
laboratories select the right
SQC for their own
applications.

Westgard Sigma Rules ™
2 Levels of Controls

Report Results

Westgard Sigma Rules ™

3 Levels of Controls

Report Results

6o | 50 I 40 1 30
Sigma Scale= (%TEa-%Bias)%CV

http://www.westgard.com/westgard-
sigma-rules.htm

Sigma Scale= (%TEa-%Bias)%CV

Sigma Metrics

Sigma=3

1-3s[2-2s][4-15]8-X
Ne=g

Sigma=4 Sigma=5

1-3[2-25][R4s}4-1s 1-3s
N=4 N=2
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Westgard QC

Back to top

Process Design Calculator

Here you can calculate your Sigma-metric by analysis of variance measurements.

|Enter the Quality Requirement

or Tolerance Limit (in %): 8.0

If you gkm't know, look it up below)

Observed Bias (a5 a %)

LI you don't know. start with 0}
bserved CV (as a %)

{If you don't know. find out)

0.2

13

Calculate Sigma-Metric | | 6

Back to top

http://www.sigmavp.com/six-sigma-calculators.htm

What's the Difference?

» Total Cholesterol
— TEa =10%, 3
— Bias =1.0%, Slgma
- CV=3.0%

e Total Cholesterol
— TEa =10%,
— Bias = 2.0%,
- CV=2.0%

» Total Cholesterol
— TEa=10%,
— Bias =0.0%,
- CV=2.0%

1l
w

1
N
ASI4 WP

Sigma

Sigma=>5

QC that is needed for Methods
having Different Sigma Metrics

« When your method Sigma Is 6 or greater, youcan/doe QC anyway you want,
Just be sure to keep the false refections low.by using wide control limits - at
least 3s.

*  When your method Sigma is 5 or so, use N=2 or 3 with 2.5s or 3.0s control
limits.

«  When your method Sigma is 4 or so, increase N=4 fo 6 and use either the
12.55 single rule or a 13s/22s/R4s/41s multirule procedure.

*  With method Sigmas below 4.0, run all the control you can afford. In
addition, increase the frequency of instrument function checks, performance
validation checks, and preventive maintenance.

s With method Sigmas below 3.0, look for a new and better method. You can't
do enough QC to assure the quality of the test results from methods having
less than 3.0 Sigma performance!



Critical Systematic Error, SEc

SE, = [(TEa-bias)/s] - z
c-1.65

- i -

= I
=/ % 5/ /
L)/

L

Probability for Rejection (P)

Systematic Error (SE, multiples of s)

http://mww.westgard.com/sigma-metrics-lab2012.htm

Westgard QC *

QC Design Calculator (Critical Systematic Error)

Here etect.

ou can calculate the

If you don't know, look it up below

[Observed Bias (as a %) —|
{If you don't know, start with 0} : 02 :
[Observed CV (as a %)

Iif you don't know, find out) Il

| Calculate Critical-Error 4.35 |

SE. = [(TEa-bias)/s] - z
c-1.65

Back to top

http://www.sigmavp.com/six-sigma-calculators.htm

Method Decision Chart

Normalized Method Decision Chart

1000

N\

Observed inaccuracy (bias,% of TEa)

‘00 10.0 200 300 400 500
Observed imprecision (s,% of TEa)
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Choosing OWN (Individualized) QC Rules
Based on Error Rates

SE, = [(TEa-bias)/s]* z

QC Rule
ASE, E
Low High
>3 1-3.5s 1-3s 1-2.5s (D, I)
2-3 1-3s 1-2.5s 1-2s (D, I)
1-2 1-2.5s (D) 1-2s (D, +) 1-2s (D, +, 1)
<1 1-2s (D, 1) 1-2s (D, +, 1) 1-2s (D, +, 1)

D: examine QC chart Daily, +: Increase control frequency;
I: Initiate corrective action

Error Rate Categories

T
Low = method that experiences <3% QC flags/year v3.\1‘:;‘5

= method that experiences 7 ’“‘<
High = method that experiences >10% QC flags/year =g/

NI
Nl

By courtesy of
[ e Alan Wu, PhD, FACB

Sigma Metrics and QC Frequency

(Collective Opinion Paper)

>60 (excellent performance) — evaluate with one
QC per day (alternating levels between days)
and a 1-3.5s rule.

40-60 (suited for purpose) — evaluate with two
levels of QC per day and the 1-2.5s rule.

30-40 (poor performance) — use a combination
of rules with two levels of QC twice per day.

<30 (problematic) — maximum QC, three levels
three times a day. Consider testing specimens in
duplicate.

Clin Chem Lab Med 201%;49: 793-802.

Westgard Sigma (Verification of
Performance) VP.Program

Designate the necessary Quality Managers to learn
and implement Six Sigma tools

Adopt a standard set of Quality Goals, provided by
Westgard QC

Evaluate analytical performance

Assess quality on the Sigma-scale

Redesign QC based on the Sigma-metrics
Apply and Request a review of laboratory data

Implement and integrate Sigma-metric policies and
procedures into the laboratory's Quality Manual
Establish a continuous quality improvement plan to
assess and update method Sigma-metrics

https://www.westgard.com/westgard-sigma-vp.htm

10



Otisarved Inseuracy, % Biss

EEEEEEEERE]

Otisarved Inseuracy, % Biss

o & W E & 828 N8EH

/

Otsarved Insecuracy, % Biss

“m I wov Mﬂ:mﬂlﬂ‘:ﬂl % E:
https://www.westgard.com/sigma-vp-chimei.htm

Mathod Dcisicn Chare

Westgard QC

Method Decision Chart

Analyrt Quaiity ab
Test [FbALc
Mathod HPLC

MAN Sigma = 3.06

Copyright © 2005, Al rights reserved.
Westgard QC. Inc... 7614 Gray Fox Treil, Madison W1 53717
Call 608-83347183 or e-mail us at westgan]Swest gard com

Problems of using S{gme‘ﬁps
Desirability vs Practicality -
* For pre- and post- analyﬂéa\& p{lgses
» Sigma values = 5
— 3/8,980
— 8/24,000
— 23/72,986
80
/1,000,000 ?Sample size (N)?
Significant?
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Westgard QC "0

Method Decision Chart

Analyst [ Quality Lab ]
Test [ HbA1lc |
Method [ HPLC ]

Allowable Total Error (%) 6 )
Imprecision (CV.%0) 1.8
Inaccuracy (bias,%)

NGSP/CAP Survey TEa = 6%

T )
Copyright © 2009, All rights reserved,
Westgard OC, Inc., 7614 Gray Fox Trail, Madison W1 53717
Call 608-833-47 |83 ov e-mail us af westpardiawesteard com
Mathod Decision Chare

Westgard QC

Method Decision Chart

Asalyst [Quaty Lab
Tet HBALC
Mathod [HPLc
Allowable Total Error (%16
Imprecision (CV.4%) 1.0
Inaceurac y (blazs) (0.5

Nethod Performance: Excellent

Sigma =5.5

[r——"

Copyright © 2009, All rights reservad.
Westgard QC, Inc., 7614 Gray Fox Troil, Modison W1 53717
Call 608-833-47183 or e-mail us ot weslgand@westoand com

Problems of using Sigm trics
Desirability vs Practicalit

MY I8
» For analytical phases
* Analyte Concentrations/activities
— Cholesterol

— Glucose
— HbA1

?Medical (Critical)
Decision Levels?
Significant?

— Cortisol
— Platelet Count

11



Medical (Criticyﬁefision‘

Tost urits :T:::';“ :umunu

HEMATOLOGY RELATED TESTS [t 2 s [+ |s X \

Ansihrombine-(il % ofnormal 80120 |50 i?s | |

Bloeding Time min 2382 w0 |18

Farincgen in plasma mgldL 200-400 |30 100 |%00

Folate i serum ngimL 218 (18 lan

Hematocrit Lt 043051 M|0.14 031 [0.88 |0.70 i
038048 F |

Hamaglabin [ Tazam |as [105/ 7 |» | 4 Levels
[121ssF | I I

Mean corpuscular volume | 1L {eu ) |ase [s0 [100|

.Pmml hrombopiastn time | sec kY | Sg_ 45 _96 -

Plasmenogon % 80120 S0 |78 |138

Platetet count Kol 150400 |10 |80 |100 |00 | 1000 5 Levels

Prathrombin tme soc 15 |14 |18 |30

Vitammin 812 gl |2oe0 |10 | 250 | 1200

http://www.westgard.com/decision.htm/

QC Plannlng,(Quallty s)
B BAZM R I 3

MW ZE

Plan “A”
Plan “B”

g e

What,isﬁA\BC’\

« A: Analytical - MY[H A
« B: Biological
+ C: Clinical f
‘ v
D: Desirable

\

Analytica <1/2 ALE
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Problems of usi
Desirability

Qualit

Sigma rics
Practicality

Contgo‘f-'lb}an
)

ro Defect7
YTH :

Perfectlon

(10' . An American football player
< coach, and executive.

o !

.

on i\not attainable, but if we
ase perfectiome can catch excellence.”

Vince Lombardi:

http://thinkexist.com/quotes/vince _lombardi/2.html

CLIA Proficiency Limits

CLIA
Analyte or Test Criteria for Acceptable Performance
Alcaheal, Blood (1 25%
| Alanine Aminatransferass (ALTISGPT) +20% A
Albusnin £ 10%
= e o
| Aipha-1 Antitrypain Target value £ 3 S0 (\V
Alpha-Fatopraten (Tumar Marker) AFP | Target value & ob\o
Armyiase | 30%
Anfinuclear Ant Target vi ihtions or J negative
(8] T dilutions or positive) negative
mwuwmmmmmmsmwz (\m«
| Biirubin, Total P value £ 20% of = 0.4 mg/dL (greater)
Calcum, Total P ‘1 Target vakso ¢ 10 mgil
Carbamazepine +26%

Cel Mentfication 180% or greater comsersus on ienwfcation

Chionde Q |15%
| Cholaataral, High % ohnin + 30%

Cholesterol, Total £ 10%

Complement C3 A | Target value £ 3 5D
cic Target value ¢ 3 5D

Complomant C4 1 Target value + 3 50

Cortisol +26%

Greatine Kinase: |2 30%

Creatine Kinase CK-MB Target value ¢ 3 50 or presence/ absence

http://www.gcnet.com/Portals/0/PDFs/CLIALimits(3-3-04).pdf

12



2014 Updates

= batween-subject biological variation; Imp = imprecision; TE, = total allowable rror

and Total Error Upon Biological Variation

http://www.qcnet.com/Portals/0/PDFs/BVValues1Final.pdf

Optimal Specifications for Total Error, Imprecision, and Bias, Derived from
intra- and inter-individual Biologic Variation

Blologic Varition | Optimal Speciication
Anidyes cv v Cvi%) [Bas (%) [TE,

U- a-Amylase 5i0 w60 131|518
U-|oAmyiase poncreate (350|784 03 [270
5-| Manine ammovansterase (180|420 ls7 131
U-| Abumin w0 |5 50 |s2 EX
U- | Abumevereatione W05 76 |56 182
U-| Agosterone 326|350 |82 |64 198
5 Binbn 28 w0 [s0 |57 155
S| Biinbin, conugated %e  |132 (92 |71 223
U-|Caloum_concentraton__[275__ |66 |69 |57 7.1
v 2z __[270 |66 Ja7 155
228 w00 [57 |58 152

S |voummymansterase 138|410 |35 [54 Ix]
S-iron 265 |22 |66 |i4 153
U- | Magnesium, concentraton 458|374 114 |74 |21
U- | Magnesium, output ECERN ELC L LA T
U-|Prospnate.concentraton (264|265 667 155
U-|Phasphate. output w0 |26 (45 |3 110
U-|Potassium, concentraton (271|232 6645 156
U-| Potassium, output 243|222 61 |41 142
U-|Protein. concentraton _[396 76 |ss 54 218
U Protein. output %5 |37 (88 |53 |0
U-|Sodum_concentraton__[240__[268___[60 |45 a4
U-[ Sodum output 267 67 |12 |42 160
s- | Tgiycenioe 205|972 |52 |63 140

<Prev Next>

http://www.westgard.com/optimal-biodatabaselhtm.htm

The Stockholm Consensus (33)
Hierarchy,

1. Evaluation of the effect of analytical performance on clinical
outcomes in specific clinical situations
2. Evaluation of the effect of analytical performance on clinical
decisions in general
a. Data based on the components of biological variation
b. Data based on analysis of clinicians’ opinions
3. Published professional recommendations
a. From national and international expert bodies
b. From expert local groups or individuals
4. Performance goals set by
a. Regulatory bodies
b. Organisers of External Quality Assessment (EQA) schemes
5. Goals based on the current state of the art
a. As demonstrated by data from EQA or Proficiency Testing Schemes
b. As found in current publications on methodology.

Accred Qual Assur (2010) 15:323-330

Minimum Specifications for Total Error, Imprecision, and Bias, Derived from
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intra- and inter-individual Biologic Variation

et vananen | W Saeoeieen
ansiyn - N D

http://www.westgard.com/minimum-biodatabasel.htm

Quality Specifications

Desirable

— CV,<05xCV,

— B<0.25x (CV2 + CVg?)%5

— TEa<1.65x0.5xCV, +0.25 x (CV;2 + CV?)°5
Optimum

— CV,<0.25x CV,

— B<0.125 x (CV_2 + CVg2)°5

— TEa<1.65x0.5xCV, + 0.125 x (CV,2 + CV2)05
Minimum

— CV,<0.75x CV,

— B< 0.375 x (CV;2 + CVg?)05

— TEa<1.65x 0.5 x CV, + 0.375 x (CV2 + CV2)05

http://www.westgard.com/biodatabasel.htm

What Types of Quality Goals de you use?
(Recent Survey) Westgard QC "\ =)

"We use different specifications for different analytes”

"We use L-J chart with +/-3SD" "CLIA criteria"

"Biological goals total error as Maximum Uncertainty Measurement for garanteed
minimum clinical outcome"

"All of the above. | have a basket of QS tailored the clinical utility of a test."

"This is changing with the move towards 1SO:15189 instead of CPA accreditation
standards." "Standard Methods"

"DPMO, percent achieved or percent error." "External proficiency program provides
precision goals that we apply wherever they are provided. When we achive better
precision we adjust, if poorer we try to maintain the target as otherwise you tend to
flag on PT samples. For certain laboratories this causes problems as their precision
may be acceptable but the manufacturer(s) has a method bias. When the reference
range is different the bias can be acceptable, but in most instances the reference
range is the same as all other laboratories using different manufacturer platforms."
"Percentage of variance observed locally at specific levels (QC, calibrator & PT
material), while keeping in mind CLIA'88 & CAP."

https://www.westgard.com/global-goal-comments.htm
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Gy Gl st the Consanads: roving, Going, o Gone” - Wespad  NtEPS://Www.westgard.com/gone-goals-gone.htm

2015-2016 Allowable Limits of Performance T ol VR TEw ol sasmdasdid ) Wooouble sreasison vl cuiliod sbont mstiodacvie se

‘see that i e major diffarences between the recommendations:

Programs, Analytes and Allowable Limits of Performance

Spanish
' NGSP | SEKK RCPA
EQA Programme Rigos Wilpak: |2048
08 %
MEATG P = % 1% 30% <10% w% 1%
%> 10%
Finaily, lefs look ot cholesterci, one of the perennial favorite assays on this website:
| Spanish
EQA CLIA x| Klons ;GP‘ ProBieQual | Rilibak | 2016 Belgian
Dmax. | Deskuble | (Auntral |
Pregramme | [US) (© )| TEa Asia) [France) iGerman) minimum | EQA
consonsus
¥ e e o = +-03
T e — Cholsterel l:!::
L Performance | 10% [ B&% 201% Lo L "% Lol
| Specification £% 5 100
memol

Here's yel anolfeer case whers the CLLA goal is very ciose 1o the median recommendation of around 8%. SEKK. CLIA,
he Spanish Consensus. and the Belgian EQA are ol very ciose. Rilbak is only sightly higher. 'whie RCPA and
http://www.rcgagap.com.au/ PreBioQual are again in an cdd place: their specifications are smaller than the biciegicaly desirable specificaion.

A Study of the Accuracy and Precision
of Clinical Chemistry Deter
in 170 Canadian Laboratories

Mean =2.74 20N Dovid B. Tonks
Bias =2.2% i \

S eveimm \¢ !
X \ Tonks’ Formula
‘GAYJ}.’!’ ° A Vol ¥, Ma. 2, 1963 CAMADIAN LABORATORY SURVEY 219

X \ The allowable limits of error were calealated by means of an em-

pirical formula which the author has found to be useful. This formula
is based upon the premise that errors should not exeeed one-quarter
of the normal range. This formula is as follows:

‘
Immdm[hmae%._;‘;‘ﬂ_ﬂ x]ml

{ If the normal range for sodium is taken to be 135-145 mEq. /L., then
e the allowable limits of error caleulated by this formula are = 1.8%.

! i The maximum limits for any determination, however, were set at
= 10%, even though in some cases those calenlated by the above form.
(l L ula exceeded this figure. For this stady, then, the allowable limits of
¥ error have been established as follows: for sodiom, = 18%; for
I chloride, = 2% ; for total protein, = 7% ; for glucose, total redocing
i ’l[ = substanees, phosphorus, urea nitrogen, NPN, and cholesterol, = 10%.

Y R
7 8 9 108 These limits are comparable with those used by other authors in simi.
y lar studies (1, 4, 8-11).

Emm_ o \ 5

Clin Chem 1963; 9: 217-233

Westgard QC

QUALITY REQUIREMENTS AND STANDARDS

I'm with Quality - Make Quality Great Again

Another shew of MU has hir the jouruals, The MU-TE debate continues in publications and
online postings, But there are some reasons for hope... ( M U )

Making Quality Great Again! I'm with Quality!
Some dismay, but less disagreement, on MU vs. TE

James 0. Westgard, PhD, and Sten Westgard, M8
June 2016
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5.5.1.4 Measurement uncertainty of
measured quantity values

» The laboratory shall determine measurement
uncertainty for each measurement'procedure in
the examination phase used to report measured
quantity values on patients’ samples.

e The laboratory shall define the performance
requirements for the measurement uncertainty
of each measurement procedure and regularly
review estimates of measurement uncertainty.

ISO
15189

Expression of Measurement Uncertainty in
Laboratory Medicine: Proposed Guideline

“Uncertainty is an
ISO-driven

metrological concept.
For years, while it
has been popular in
Europe, uncertainty

has been discussed

Now that CLSI has
issued its C51A
guideline, uncertainty
is now official in the
US, too. The C51
guideline is worth
exploring in detail,

in the US, but never for those who seek
implemented. metrological
7 orthodoxy in their
testing processes..."

What To Do...

» While there is no specific guidance for how
many control measurements‘are needed, the
estimate of the SD will be more reliable if at least
100 data points are included, which will often
require that SQC data be collected over a period
of several months. A period of 6 months should
be practical in many laboratories and matches
the CLSI recommendation for establishing
control limits from @ cumulative SD obtained
from 6 successive months of routine SQC data.

HKAML June 28 (Tuesday) 2016

MU: Measurement Uncertainty

CATHAY PACIFIC vENT o

. CHINA AIRLINES § 3 G
CX: Carrier eXpert A ARLITES A

Cl: Confidence Interval

CLSI C51-A
“Top-Down” Approach

* The guideline identifies a simple,and practical
methodology using SQC data obtained under
“intermediate precision conditions, ” i.e., a single
laboratory and measurement principle, but with
the changes in routine operating conditions
(operations, reagent lots, calibrator lots, etc.).
The laboratory should calculate a mid-term SD
and utilize this estimate to express the standard
uncertainty, then multiply by a coverage factor of
2 to express an expanded measurement
uncertainty (95% confidence limit or interval).

Monthly Summary Report

T3/T-Uptake % (%)
SIEMENS DIMENSION RXL - A
Lot# LTAOsog? 10 =

YourlsbMesn 202 I N9 M NS N1 NS 19 1A 122 N 03 ons
Your Lab 50 i w7 o8 2] s (1] u 8 Er or os (L] (1]

Your Lis OV % 44 9 14 5 4 5 ar b3 45 n 1% @ p&l

Your LaoN 78 n ® n n n » n n n n b »

Test System Poer Mean M0 M3 M2 O MS M1 NS MO N7 N8 M2 M8 n1NE NS
SO 47 @4 43 01 05 06 64 05 17 16 09 a4 08

o1 &9 wE os s 2] (1] w a7 (2] s o7 (1] er

Peors. “© M x » » » 1 n M M n » "

A period of 6 months should be
practical in many laboratories and
matches the CLSI recommendation for
establishing control limits
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BB, F0F6 X BB A gl 3E %
(Donald Rumsfeld) # —{&# % &30k
(The Unknown) { =

As we know
There are known knowns
There are things we know we know
We also know
There are known unknowns
That is to say
We know. there are somethings we don't know
But there are unknown unknowns

The ones we don't know

We don't know

R LA A S i BATREE 09 F 1 A KA e @A R
Foil 09 F 1F ) BA AT RS KA T Je il 49T

http://en.wikipedia.org/wiki/Unknown_unknown

Donald Rumsfeld
Former United States
Secretary of Defense

Department of Defense
news briefing on

February 12, 2002

There are four basic areas that can
affect your Risk of reporting
incorrect patient results.

Based on the criteria above, see how results vary by
changing the parameters every time you play.

=)

http://52.10.201.150/riskcalculator/#welcome

Internal Quality Coniral (1) fo Help Verity
the Attainmsent of the Intemded Cuality of
Results in Medi

-...dintended ;;urpose ,,_,,_;

5.6.2.1 General
The laboratory shall design quality control procedures that verify the attainment of the intended

quality of results.

e @ 0 @ e
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Risk Assessment

WHERE IS YOUR LAB ON

A SCALE OF

RISK?
ik

0w
VT L,

7

http://52.10.201.150/riskcalculator/#welcome

Your Risk Management Index:
You mary want 1o consider

* Saeking ways to reduce Blas & imgeacision
 more powerful GC Rue jeg. move from 1:4s to
138 or from 13s 1o 124
= Imgroving Process Cuaiy (ncrease Sigma)
* Incrsasing the OC Frequency

Adjust your choices and see how they affect the end result!

bE |2 L

sntarwslod in harming moee?
o o Pleass have o Bio-fad Start Over b

mpresantative contact me.

CEIE "RAEEW T gAEE R B
PRE B E E?

DE3 B &] #2860 LHE, O RERE
. EEATP) 0 PRERETEY GRERTiE
. G = TkERS, BE 3.

BoOKd, i, @b, dkdb, TRETE, AEX TR,

Tende
Specifica
O

er
tiol

o it S

’ s

€

,,JE fim

The lowest price is NOT R B & & 4o &5 & % ik Koo V8 5 fafifes
always the best deal EAE T |

ERHHED- RLERGEE

WHAT GOES AROUND

. CONES AROUD
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* The [ndividualized Quality
INDIVIDUALIZED Control Plan,(IQCP), based on
QUALITY CONTROL the identified risk(s), is a
PLAN comprehensive strategy that
includes all control procedures
to reduce residual risk and
e:r;l;;;::u methods to immediately detect
read’ + errors, using both prevention
and monitoring strategies. The
QCP is intended to proactively
address potential risks before
they occur and result in
failures, compared to the
practice of addressing failures
after they occur.

» https://www.cms.gov/Regulations-and- »
Guidance/Legislation/CLIA /Downloads/IQCP-

Workbook.pdf

DPON'T LEARN THE LESSONS OF HISTORY ARE
POOMED TO GO TO SUMMER SCHOOL."

i

[vou KNOW WHAT THEY SAY - "THOSE wuo]

()

ol
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Bring Home Messages

Traditional QC working fogether with-Sigma-mefricis a
powerful technique for managing the analytical quality

of laboratory testing processes, but it must be
implemented properly to provide the potential benefits.
Common myths and delusions that arise in discussions
are related fo the fundamentals of Quality Control (QC)
because, despite the fact that everyone stafes to want
QC, there Is still little consensus on basic questions

like what fo do and how fo do in order fo achieve QC.
Quality Control or just Quality Compliance, the question
remains...

LesSOMUIRTIMEIHARMA

er cl e ] tre
So be good and do good.

Myths and
Delusions of QC

i

Questions...

~-

e W
220
wsif )
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