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WESTGARD

Qc THE TRUTH ABOUT QC

We QC because we need to, not because we like it.
And we need the QC to tell us something USEFUL.

"WQC
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WESTGARD

Qc 2"d Rule: Know your Westgard Web

W Open —— - i@
© Westgard On... x || @ ScienceDirec... * || P Login - PayPal '] ) AHRQ Patien... || © History * || W Managing Q... * |\ New Year, N... || O Westgard 0... x | - o
—
- 5 D o= @ We westgard.org

*J - iytical errors in point of caret testing P‘ B I og :
>400 Short articles

Course Portal

Westgard QC

fUst register with the website
you can enroll in a course

YT v aagey

The 1QCP Mindray |
Era Begins BC-5000 : ‘
"
IQC? f
I
= N Welcome to the Westgard Online Course Portal
Example | Jabl
o Courses Available
JAMES WESTGARD IQGETOEG :
Difficile Sigma-metric
FOUNDER : anga!v5|s of N New Course Available:
Blog 5 > U
Risk-Free the Mindray |1 |
About Us Inspection BC-5000 I ,l
Reference Materials Tips N e T
& Resources b ~ Risk :
(]
1

Risk

- Anayss

== - =k Guidelines
Website: L AnOverview

_ ol Coe
>51,000 members \ il
>3 million views R ,

>500+ essays, Course Portal:

guest essays,

lessons,

QC applications,
references, resources

Training in QC, Method Validation,
Risk Analysis, Quality Management

You need a separate userame/password in order to login at the course portal .
Your westgard com usemame and password will not work here 1 Q& A

The Westgard Rules

RECENT POSTS

New Publication: Global Survey of

EQA / PT performance

What's New: February 2016

The Thing about Theranos. ..

Q & A from Quality at the Crossroads

Pop Quiz: How safe is air travel

today?
What's New: January 2016

Pop Quiz: How much time should it
take to build an IQCP?

Are we measuring too much?

New publication: Quality Control

Review

Westgard in the Fab Four (of
Pathologistsi?

RECENT ESSAYS

FDA hears concerns about Blood
Glucose Meters

HbA1c methods in 2010. an 11 part
series

AACC 2009: Renewed Interest in
Analytical Quality. but not in OC
EQC = Eliminated OC

The Risk Management Process

March Madness: Out-of-Control in
HNorth Dakota

« Q & A from Quality at the Crossroads | Main | What's
New: February 2016 »

February 19, 2016

The Thing about Theranos...

Posted by Sten Westgard, MS

There has e

been a Subscribe to this blog's feed

steady drip e ra n s

of bad Blog powered by Typepad

news for Vi

Theranos, e PAYING THE BILLS

the once It's gone. Undo

vaunted $9 billion revolution-in-the-making of diagnostic What was wrong

testing. with this ad?

Following a devastating series of stories from the Wall Street O Rep.etltlve

Journal, additional events have only increased the skepticism O Not interested

of outside observers of this company. O Already
purchased

The next body blow to theranos came in the form of an FDA
finding that the Edison machine and nanotainer were
uncleared medical devices, which means that only 1 true
theranos test has been cleared - and all other tests must be run
on the "old-fashioned" diagnostic instruments such as those
supplied by Siemens.

But it didn't stop there, January 25th, CMS released the results
of an inspection of the Theranos laboratory in Newark,
California. They declared that this laboratory posed_"an
immediate jeopardy to patient health and safety.” That's a
pretty bad sign. But the specific deficiencies are even worse:




WESTGARD HAVE WE FORGOTTEN
Q WHAT A QC ERROR
LOOKS LIKE?

Manufacturer SD used for control limits
« All data within 2 SD. Too good to be true!




westearp — POOR QC = POOR PATIENT CARE]

Purpose of  Laboratory Erroneous Corrected Actual clinical
Case Primary diagnosis testing test Units  results results Potential clinical consequence consequence
1 Autoimmune thyroid Diagnostic ATG V] >3000 404 Repeat testing None
disease on carbimazole work-up ATPO i =>1000 876 TSH: <0.02 miWv
Free T4: 16.6 pmol/l

2 Syncope Diagnostic ATG i 69 <20 None None
work-up ATPO il 691 150 TSH: 6.90 miwl
Free T4: 16.6 pmol/l
3 Partial empty sella Disease IGF-1 ng/ml 1509 55 Repeat testing Repeat testing
monitoring
- - 4 Pituitary micoadenoma  Disease GH pail 385 2.09 MRI imaging for suspected GH seareting Repeat testing
C I inica I monitoring  1GF-1 ngiml 614 130 adenoma
5 Automimmune thyroid Disease ATG il 96 <20 Erroneous results not seen by physician  None
Consequences of disease monitoring ATPO i 277 13
6 Vitreous haemomrhage Diagnostic ATG i 92 <20 None None
work-up ATPO il 37 <10 TSH: 0.86 miul
erroneous Free T4: 16.8 pmol/l
Ia bo ra tO ry res u ItS 7 Hypoadrenalism Diagnostic ACTH pmoll 411 21 Misdiagnosis as primary hypoadrenalism Adrenal CT-scan
ordered
8 Congenital adrenal Disease ACTH pmoll 102 36.6 Misdiagnosis of poor compliance to None
t h a t wen t hyperplasia monitoring glucocorticoids
- d f 1 0 9 Hypothyroidism on Diagnostic ATG vl 126 23 Misdiagnosis of Hashimoto's disease None
L-thyroxine replacement  work-up ATPO i 366 <10 and need for repeat testing
u nnOtlce or TSH 0.05 miu/l
d a S Free T4: 18.4 pmol/l
y 10 Graw's disease Diagnostic ATG /1 300 <20 None None
Tse Ping Loh, Lennie Chua Lee, o S eSS 20 = et
Sunil Kumar Sethi et al. J Clin 11 Automimmune thyroid  Disease ATPO i >1000 191 None None
Pathol March 2013, Vol 166, d*a;f : mankaring : ” . ¢
12 Hypoglycaemia for Diagnastic GH pag/ 395 2.16 Misdiagnosis of acomega None
No.3 260-261 investigation IGF-1 ng/ml 765 178
Repeat pg/l 6.82 0.97
testing ng/ml 783 180
GH
« 1 test error 1671
13 Metastatic thyroid cancer  Disease ATG /1 97 <20 None None
monitoring
. 14  Thyroid cancer, Disease ATG i =>3000 28 Misdiagnosis of cancer recumrence, need None
° 5 te sts | n e rro r postsurgical removal monitoring for further laboratory and imaging
studies
15  Thyroid cancer, Disease ATG il 140 <20 Misdiagnosis of cancer recumrence, need  None
postsurgical removal monitoring for further laboratory and imaging
studies

e 63 results in error

The free thyroxine and thyrotropin concentrations measured together with the thyroid auto-antibody tests are provided.

ACTH, adrenocorticotrophic hormone (reference intenval: 0.0-102 pmolil), ATG, anti-thyroglobulin antibodies (negative if <40 IU/), ATPO, anti-thyroid peroxidase antibodies (negative if
<50 1), GH, growth hormone (male <3.00 pg/t; female <8.00 pof), IGF1, insulin-like growth factor-1 (87-238 ng/ml), free T4, free thyroxine (10.0-23.0 pmold), TSH, thymtropin,
(0.45-4.50 miu).



westearp THE RIGHT QC COULD HAVE

Qc CAUGHT THE ERRORS

49 patients Affected

- 4 procedures ordered in error
(including CT Scan)

- 7 patients ordered for retesting

- 6 misdiagnoses

Control 2 Values

Control 1 Values




WESTGZR° HOW COULD THIS LAB
MISS THIS ERROR?

Q

CAP certified

JCI certified 2004

Singapore Service Class award 2004
ISO 15189 certified

Triple ISO certification

* |ISO 9001
* |ISO 14001
* |ISO 18001
Awards and Awards and Awards...

WAC




SGA& WHAT WAS COMNMON BEFORE

“WESTGARD RULES”?

In the beginning (1960s), controls limits were set as the mean
plus and minus 2 standard deviations

» Original practice was run one control a day

* As automated analyzers became available, controls
were analyzed more frequently and additional
levels were included

- False rejection problems occurred

"WQC




westearD WITH 2 SD RULES, A FALSE

Qc REJECTION PROBLEM
ARISES

Most laboratories analyze 2 levels /run

» With 1 level, false rejections ~ 5%
« With 2 levels, false rejections ~ 10%
“1 out of 20” rule applies for 1 control/run

With N=2, should experience 10% false rejections

* If not, labs are employing “common deviations”

WWaE




WESTGARD

QC ac AupiT UK 2011

A survey of gc practices of 86 labs in the UK

Multiple answers allowed, since different tests will
have different practices in the same lab

Special thanks to David Housley

"WQC




WESTGARD  19C AUDIT UK 201 1,
RULES

If you do use multirules (eg Westgard rules), do you
apply the same rules to all analytes, or do you use

89.5% use the same QC procedure for all method (analyte) specific rules? 57 responses
an a.l yteS Methc;dl;peciﬁc

55.3% use single 2 SD rules

i
Do you use single 2SD rules?




WESTGARD  1QC AUDIT UK 2011,

QC uwits

56% use manufacturer derived ranges to
set control limits

Are control limits set using manufacturer
derived ranges?

81.3% use peer group or EQA data to set
control limits




WESTGARD
IQC AUDIT UK 2011, TROUBLE
Q SHOOTING

Out-of-control QC: Do you respond
by repeating the control?

82.6% repeat the control on failed QC
flag

84.9% run a new control

Out-of-control QC: Do you respond
by re-running with new control?

93.7% re-calibrate, then re-run the
control

Out-of-control QC: Do you
re-calibrate, then re-run control?




WESTGARD  1QC AUDIT, UK 2011,

QC Error

How often is out of control (non-ideal) IQC accepted (eg In
order to ensure work is completed) ? 84 labs

How often do you override QC flags?

Daily 6 ey
Weekly 6
Monthly 2

Rarely 46

Never 22

Other 4 1 in 6 labs regularly

ignore QC outliers

Y Fy
A\ J I\ J
\'/ \/
|
& o




WESTGARD

QC PRACTICES IN “REAL
Q WORLD” COAG LABS

Repeat the QC, and if it passes, report results (97%)
Open [and run] new QC (95%)

The 1:2s rule is used by 88% of labs

The 2:2s rule is used by 74% of labs

The 4:1s rule is used by 53% of labs

The 10:x rule is used by 37% of labs

Internal Quality Control Practices in Coagulation Laboratories: recommendations based
on a patterns-of-practice survey, A. McFarlane, B. Aslan, A. Raby, KA Moffat, R. Selby, R.
Padmore, Int Jnl Lab Hem 2015, 37: 729-738.

WWaE
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http://www.ncbi.nlm.nih.gov/pubmed/26108698
http://www.ncbi.nlm.nih.gov/pubmed/26108698
http://www.ncbi.nlm.nih.gov/pubmed/26108698
http://www.ncbi.nlm.nih.gov/pubmed/26108698
http://www.ncbi.nlm.nih.gov/pubmed/26108698

WESTGARD KNOW THE ORIGINAL
Qc “WESTGARD RULES”

Maximize error
detection from few
measurements

IN - CONTROL ACCEPT RUN

Attempt to balance .

Mo
work with practicalit @ @ @ @
Classic laboratory e Yes Yes Yes Yes
workaround | OUT-OF- CONTROL REJECT RUN

Westgard JO, Barry PL, Hunt MR, Groth T. A multi-rule Shewhart
chart for quality control in clinical chemistry. Clin Chem
1981;27:493-501.

https://www.westgard.com/miltirule.htm
https://www.westgard.com/westgard-rules.htm Qc



https://www.westgard.com/mltirule.htm
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westcarD WESTGARD RULES REVIEW:
Q WHAT ERRORS ARE THE
RULES RESPONDING TO?

Error Condition ngh P, High P4

NoO errors

Random error 1556 1ag, 1355 Rys

223’ 415’ 201:325’ 315

Systematic error 6,, 8,, 9,, 10,, 12,

Error Condition High P;, High P4

@ 'Rx
\ ./ J
k) ‘l' %' y
) L
V "L/ Wac




WESTGARD

WHEN DO WE NEED
QC warnING” RULES?

In the “classic/manual” multirule, the “2s
warning” was used to alert operators to

start checking other rules (otherwise,
don’t)

Today’s labs often have QC automated
by software. The computer can check all
the rules all the time — no warning
necessary.

In that case, what do better “Westgard

Rules” look like?
WQC




WESTGARD

Qc MODERN MULTIRULE
QC PROCEDURE (N=2)

QC Data

Eliminate the “2s
133 > 223 > R4S > 415 > 8x Warning” rule

@ 'Rx
\ ./ J
) ‘l' %' |
) L
V "L/ Wac




WESTGARD
Q MODERN MULTIRULE QC

PROCEDURE (N=3)

QC Data

!

133 »2013,> R4s > 31s > 6x

@ 'Rx
\ ./ J
k) ‘l' %' y
) L
V "L/ Wac

Use rules suited
to multiples of 3




WESTGARD FREE “WESTGARD RULES”

Control
Data

12s

one point out
of 250D

T3s

one point
outside 3 SD

Yes

No

WORKSHEETS ARE
AVAILABLE ONLINE

Traditional "Westgard Rules"

Date:

Tech:

In-Control
Report Data

22s

[across runs)

2 CONSECUTIVE
values outside the
same 25D
afr
(within run)

2 CONSECUTIVE

values outside the
SAME 2 SD.

R4s

The range
(difference) between
two controls within a
run exceeds 4 SDs.
This rule is only to be
used within a run, not
aCross runs.

No

415

4 CONSECUTIVE
control values on
ane side of the
mean and further
than 15D from
the mean.

This can be within
one control across
4 consecutive runs
or
within 2 controls
across 2
consecutive runs.

Yes

10x

10 CONSECUTIVE
values on ONE
side of the mean,

.

This can be within
one control across
10 consecutive runs
or
within 2 controls
across 5
consecutive runs.

Qut-of-Control, Reject Analytical Run

|




WESTGARD

C whatis N2

Total number of control measurements

* N=2

* Could be 2 measurements on 1 material (2*1)

* Or, 1 measurement on each of 2 materials (1*2)
* N=3

» Typically would be 1 measurement on each of 3 materials (1*3)
* N=4

« Typically would be 2 measurements on each of 2 materials (2*2)

Wwae




WESTGARD

QC whaT s R?

R is the number of runs over which the rules are applied

* R=1 indicates rules are applied in a single run
« R=2 allows for some rules to be used to “look-back” at
previous control data
o 15/2,/R, /4, with N=2 and R=2
* Use 1,/2, /R, In current run
* Use 4, for data in current and previous runs




WESTGARD  LHOW FAR BACK CAN
Q YOU LOOK?

Should only look-back at data from runs that were in-control

« Any out-of-control run should have triggered corrective action,
therefore cannot use data from that run (or earlier) because
changes should have been made to the analytical
measurement procedure




WESTGARD WESTGARD RULES:
LEARN HOWTO USE THEM,
NOT JUST WHAT THEY ARE

 Rejection Rule: If it's out, we stop the run,
trouble-shoot, fix something, start up again

« “Warning Rule” — CLASSIC: A "Heads-up”
to start checking all the rejection rules

« “Warning Rule” — MODERN: A "Heads-up”
to anticipate a developing problem

* “Trouble-shooting Rule”: Using multirules after a
rejection rule has been triggered — to figure out what might be

Wwae




WESTGARD
WESTGARD SIGMA RULES:

LATEST EVOLUTION OF QC

REPORT RESULTS



WESTGARD gy SIGMA TELLS US WE
Qc HAVE A TARGET TO HIT

Scale of O to 6 (Sigma short-term scale)

3 Sigma is minimum for any business or

Defects Per Million (DPM)
manufacturing process (66,807 dpm)

N\

World Class Performance (3.4 DPM)




WEsTGArRD TEST QUALITY
REQUIREMENTS:
WHERE TO FIND THEM

Total Allowable Errors ’ S [

Anadyte Variation spocification Quality Requirements
(T E a) [Cvw fcvg iy (B [TEMS) Mersmum aashytcal qualty
s [ 11.Desexycontisol 213 [nms oy fes ot requramants
|8 V7-Hydroxyprogestercne 196 [s04  Jos  [135 {297 ,,4.,.‘,,;,,, Spechiestions
U £ hydroxy-3-methoxmandelate (VIMA) 22 Wro {m1 130 (13 from Exological Vaniaticn
¢ PT/EQA g frou p S {s‘ [5 Nuclectdase %232 {199 {n 6 }76 268 R
[0 [5Hydroxyndotacetste. concentration 03 [32 [0z [37 [%5 z:;‘;'f“"::’;:‘;:‘f’“
S. =1.Ackd Glycoprotein 13 fu9 [57 {68 |[%62 ;
° C LIA Es i:‘l-m:chymeuwsn %13 5 518 3 L 8 i{s 7 }16 8 o 5‘:‘,;,‘,3"""“ =
{S' }’!'m“’m [S 9 (16 3 [3 0 ;4 3 {9 2 Biclogical Vanation in
fs- [21-Globrtes fna  fz2e fs7  [63 |87 Patients weth Disease
d R C PA fu- js1:Microglotulin, concentration, fist moming (330 [550 (165|167 [439 CUIA Rogurements for
[P-  [2Ampiasenn 2 | B - I PR Sy
I {s- 132-Globubes frea 27 52 fr [i26 g:;:j:f:::v
° R| I | b ak [s. 122 Maceogotutn 34 fs7 [ e [re & H=
[0 [2Mcrogiobuin outpet, Srst momng 50 [0 [us [w0s [m7 A s
. ] ] ] [P [ramncbutnec s a7 [=3 (124 [wez [0s oz ansfms
° I s wAneyisse 87 (83 [sa |14 |u6 o
Biologic Variation e e e,
11 . 3y v =Amytase (pancreatic) f90 frsa 195 [ars [sen RCPA (Australssian) Qusity
Data base RI COS Goals fu- Lkm,un concentration, random {340 {450 I[no [rzsz l'5037 Requirernents ’
[p- {zCarotene fa0  feso 2o [w3 fara Qualty Requrements for
[ [scartem fi50 [es0 [0 [202 [s98 O, Ty
e SIGMA VP PROGRAM [ roemmmmcamm —[#7 [Ee 1 frs [fs | 28 Seon cosons
s- [+ Tocopherol 138 5o [65 fs1  [wes

http://www.westgard.com/biodatabasel.htm
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"2 '°22° HOW DO WE MEASURE (SIX)
Qc SIGMA PERFORMANCE?

Measure Variation — Use existing data

- Can we measure imprecision (CV)?

- Can we measure inaccuracy (bias)?

33



WESTGARD SIGMA METRIC EQUATION

Q FOR ANALYTICAL PROCESS

PERFORMANCE

Sigma-metric = (TE, — Bias)/CV
- TEa + TEa

Bias ,

s| / cv:
- - defects

_

-6S -5s -45 -35 -25 -1s 0Os 1s 2s 3s 4s 5s 6s

NWQC




WESTGARD An Abbott Sigma-metric

Q

Calculation

» 3 levels of Abbott ARCHITECT cholesterol method,

Clin Chem July 2014
CLIA PT criterion for acceptability = 10%
Total Precision (CV): 1.0% 0.9% 1.0%
Bias : 3.0% 25% 2.3%

» Sigma=(10-3)/1.0
=7.0/1.0
=7.0

» Sigma =(10-2.5)/0.9
=7.5/0.9
=8.3

» Sigma=(10-2.3)/1.0 Average Sigma=(7.0+8.3+7.7) /3=7.67

-7 7710 WaeC




WESTGARD ]
Westgard Sigma Rules ™
Q 2 Levels of Controls

> Report Results <
A A A
No No
8X
e A e A e A

I Yes I Yes Yes
n=2 | N=2 | v=4| N=2 || N=4| N=2
R=1 || R=1 | R=12| R=2| R=2| R=4

60 I 50 ] 40‘ i 30
Sigma Scale = (%TEa-%Bias)/%CV

AVL ¢ [ oS




HERE’S HOW TO RIGHT-SIZE SQC FOR

HBA1C! TEA=6%, BIAS=0%, CV=1%,

Data
Report Results <
A A A
No No No
8X
Yes AI Yes ? Yes
=2 " N=4| N=2 " N=41 N=2
R=1 | R=1| R=2|| R=2| R=4

60

>0

1l 40'

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

30

1.Define

Quality
TEa=6%

=

2.Evaluate
%Bias = 0%
%CV = 1%

=

3.Calculate
Sigma
(6-0)/1=6

4.Inspect
| Sigma Scale
@ 60

>

5.ldentify SQC
133
N=2 R=1




HERE’S HOW TO RIGHT-SIZE SQC FOR
HBA1C! TEA=6%, BIAS=1%, CV=1%,

Report Results

N=2
R=4

60. ] 50. ] 40. ] 30.
Sigma Scale = (%TEa-%Bias)/%CV
1.Define 2.Evaluate 3.Calculate 4.Inspect 5.l1dentify SQC
Quality > %Bias =1% [ Sigma > Sigma Scale P> 124/2,6/R 4

TEa=6% %CV = 1% (6-1)/1=5 @ 50 N=2 R=1




HERE’S HOW TO RIGHT-SIZE SQC FOR
HBA1C! TEA=6%, BIAS=2%, CV=1%,

Data
QC Report Results

N=2
R=4

60. ] 50. ] 40. 1 30.
Sigma Scale = (% TEa-%Bias)/%CV

1.Define 2.Evaluate 3.Calculate 4.Inspect 51.|d/eznt;3/ S/SC
Quality ~ P %Bias=2% [ Sigma  [» SigmaScale [» | ¥°% S0
TEa=6% %CV = 1% (6-2)/1=4 @ 40 s




WESTGARD
Qc HOW DOES SIGMA IMPACT

YOUR DAILY QC ROUTINE?

Control Low
3.4

Three Sigma QC = Repeat Patients on 10+ runs
Six Sigma QC = no clinically important errors

2.7

4 l‘\
L N J
-y 5 4
\/ |\ J
\/  \J
\/
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WESTGARD

HOW DOES SIGMA IMPACT
Q YOUR DAILY QC ROUTINE?

Control Low

3.25

3.20

3.15

3.10

3.05

3.00

2.95

2.90

2.85

2.80

275 Three Sigma method = Repeat Patients on 7 runs |
Six Sigma method = 1 run 0

4 l‘\
L N J
YA SY
\/ \ /
\/  \J
\/
¢ J




WESTGARD  TRIAGE YOUR
Q TROUBLE-SHOOTING

What kind of error is it? What kind of rule has been violated?

Random Errors? Rules that test the tails of a distribution or the
width of a distribution, such as the 13s and the R4s rules, usually
indicate increased random error.

Systematic Errors? Rules that look for consecutive control
observations exceeding the same control limit, such as 22s, 41s and
10X rules, usually indicate systematic error.

For optimized systems, retrospectively applying “"Westgard Rules” or
just inspecting the charts may be helpful

Wwae




WESTGARD

I pact
Canlral
Rasilis

Are here
Errors an muliple
Tesis?

Anahdic
Syslam

Operating
Froperly

Yes

Dhea el b
Tasts have armors on
Same ool ?

Rule out problams with
confrol product; repeat
frash cup of control
from new botile

Mo

TROUBLE SHOOTING GUIDE

Repart
Patient Resulls

Yes

A
Coniral values
Acoaptable?

Ars 2™
Contraol values
Accaplable?

M

Is 2™ value
Outzide sama
Control limit?

Mo

Inwastigata
Random
Error

Report
Patlent Rezulls

Invesligaie
Bystematic
Error




WESTOZRD By AMPLE: RANDOX

TROUBLESHOOTING GUIDE

3. Relate the type of error to possible causes

,
)

Random Error

Bubbles in reagent'sample syringes Clog in pipette

Improperty mixed/dasalved
reagont/comtrol

Power supply fluctustions




WEsTGARD SOME
c RANDOM ERROR CAUSES

* bubbles in reagents and reagent lines,

* inadequately mixed reagents,

* unstable temperature and incubation,

« unstable electrical supply

* individual operator variation in pipetting, timing, etc.

Extremely Random Errors (“FLIER”)
« occasional air bubbles in sample cups or syringes
« defective unit-test devices

These errors aren’t really caused by a change in the imprecision of the
method, but rather represent an occasional small disaster. It is very difficult
to catch flyers by QC. Patient replicate determinations may be a better

way of detecting these kinds of events.




Inwestigate
Random
Errar

Ermors on
Multipla
Teste?

Check reagen

WESTGARD RANDOM ERROR
TROUBLESHOOTING GUIDE

Suspect chot in
sample probe;
! 1= QC
‘fac=ge  flush wibleach, P
detergent, water; Acceptable’?
repeat QG
Mo
¥
I W
Ramove bubblas; Changc sample

Change reagents;
remnun conmbrols

probe; repaat QC

wvolume, stabilty; l= QC = QC
calibrate, repeat Acceptabla? Acceptabla?
controks
|
[ [+] Mo
¥
Is QG Calibrate test;
Acceptabla? Yas Repeat QC
Mo Alert saniar
| > analyst or call ‘ ' ] Is QG
Hodline fior Acceptable’?
assislance
Y
Report results;

Check previous
patient results;
Record Patient

Sample
Comoparisans

SR

SEES 2




WESTGARD  oTHER TYPES OF

Qc RANDOM ERROR

 Observational: For example, errors in judgment of
an observer when reading the scale of a measuring device
to the smallest division.

* Environmental: For example, unpredictable
fluctuations in line voltage, temperature, or mechanical
vibrations of equipment




westcarp TROUBLE-SHOOTING TIPS:

Qc IDENTIFYING RANDOM
ERRORS

Delta Checks: A delta check identifies random errors by comparing the
current result with a previous result from the same patient and monitors
the difference (delta) between the two results. Delta limits take

into account analyzer imprecision and drift (systematic errors) as well as
physiological variations. Delta checks can also be used to monitor
instruments for random error. It is important to confirm a result that fails a
delta check.

Paired Runs: Each laboratory must verify that its specific instrument
meets specified manufacturer values for imprecision. Periodic paired
imprecision runs can be used to detect random analytical errors. If an
imprecision check fails, perform troubleshooting to identify the reason(s)
for the failure.

A Practical Guide to Internal Quality Control
(IQC) for Quantitative Tests in Medical

Laboratories (Proposed Guidelines) 2009
Edited by Richard Pang, PhD, FACB

Hong Kong Association of Medical Laboratories Ltd.

48




WESTGARD

Investigate
Systamatic
Error

Calibrate and
Repeat both
Levels of
cantral

13 QC
Acceptable?

Mo

A
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WESTGARD e ECKLIST FOR
Qc TROUBLESHOOTING

Instrument OK?

Maintenance up to date? After a QC Failure,
After checking all the
Reagents OK? control rules and
control materials...
Calibrators OK? a basic guide for

factors to check.

Environment OK?

Service OK?

Operation OK? Wac




WESTGARD

Qc MOST COMMON QC ISSUES

« Has instrument just been calibrated?

Is it a new bottle of reagent? A new lot of reagent?

- Correct Reagent? Sufficient volume? Within shelf expiration date?
Within on-board expiration date?

« Correct Control Material? Is it the right lot? Is it the right level? Is it
within the expiration date on the shelf? Within the open control
expiration date?

« Correct Calibrator? Right lot? Right assigned values? Within
expiration date?

Is maintenance up to date?
Recheck flags, probes,
lamps, cuvettes, water bath. Wac
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Qc MORE COMMON QC ISSUES

Instrument Environment
« Has the instrument been moved?
« Any changes to the environment of the lab?

Service
» Has the instrument been serviced recently?
« Any software or hardware upgrades or changes?

Operation
» Are there new instrument operators?
« Any recent modification to the technique in how the assay is run?

https://www.auditmicro.com/troubleshoot
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westcarD TROUBLE-SHOOTING TIPS:

Qc INSTRUMENT SPECIFIC
PROBLEMS

Short Sampling:

A short sample can occur if the sample flow is restricted during aspiration,
or there is insufficient blood in the tube. This is sometimes apparent when

low analyte concentrations are seen in a relatively healthy ambulatory
patient; this should raise suspicion about incomplete aspiration.

Improper Calibration:

Accuracy of calibration must be verified periodically; under most
accreditation requirements, this must perform at least every 6 months, no
matter how stable the analytical system.

Maintenance Schedules:

Each analyzer details a schedule for maintenance. It is important for each
lab to perform all recommended cleaning and maintenance in order to keep
performance within specifications and reduce the possibility of error.

A Practical Guide to Internal Quality Control (IQC) for

Quantitative Tests in Medical Laboratories (Proposed
Guidelines) 2009
Edited by Richard Pang, PhD, FACB

Hong Kong Association of Medical Laboratories Ltd.
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CORRECTIVE ACTION

« Run QC for evidence that problem has been solved.

SGARD RECOVERING FROM

« Document what you have done. Troubleshooting logs, QC
annotation.

« Address patient results from previous good QC to when
QC failure occurred. Repeat testing where appropriate

« Exclude / Inactivate failed QC from data analysis if cause
of the outlier is clearly identified

Wwae




westcarD WHAT HAPPENS WHEN YOU
OPTIMIZE QC WITH
WESTGARD SIGMA RULES?

REPORT RESULTS

For more details:
—maslablink.com
800-232-3342
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WINCHESTER VALLEY
Qc MEDICAL CENTER

Since 2010, Six Years of Savings from Six Sigma
Dr. Joseph Litten
Reduced controls by 45%

Reduced use of materials supplies and reagent by 45%
Almost $120,000 savings in 6 years

Labors Savings ~$11,000 per year (1 hour per day)
0.175 FTE

85% fewer outliers.

25,000 fewer outliers with 6 Sigma

MVQEC




WESTGARD  gIMILAR SAVINGS IN
OTHER LABS

By Applying
Six Sigma Metrics
for Internal

Sumvonr Neocse CoNTRE Quality Control

Results

cicuint o
o P . e e - s B

31 Lt by S 0 W Tho st 3

b [a]s[a
B g [a]s ]
b o ]

Abstract Introduction -
- r
= g o 200 Jﬁféiii
: Method ——
n S T Oswrine e qulky ieguwreet Grhess 2 10K data mes armRec ot o Aot (00 o Unity =
— ;::!zn:;m\ﬂ X Poge 4 Vargan Yo ::LMN\)"L’U" X Satabewd W

Total Brvor % (TER)S) b =

S Discussion & Conclusion
| e -
:““_“ ; : b stare The nowr 6 el lwl-::

2012 AACC poster, Sunway Medical Centre, Malaysia, c8000 ARCHITECT
Reduced use of QC and calibrator material by 38% (2011)
Savings of over $19,000 USD in 2010 and 2011 (failure costs reduced)

Over 6 : '
years: > $100,000 savings A WQC
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WESTGARD
Qc STILL MORE SIGMA-METRICS

SAVINGS

HUKM Hospital, Malaysia

« 650 hours saved (from 820 to 170)
in troubleshooting time

« 60%0 reduction of outliers

« >%$10,000 annual savings in
control materials

ChiMei Hospitals, Tainan, Taiwan

« 789%0 reduction in control costs
>$36,000

« 78% reduction in troubleshooting
(250 hours down to 52 hours)




WESTGARD  wWHY BOTHER WITH

Q

MULTIRULE QC?

« Better error detection!
 Lower false rejections!

« Additional information about type of error
occurring to aid problem-solving

* Rules are logical and make sense to laboratory
analysts

« Keeps the QC data understandable in the eyes of
laboratory analysts

"WQC




WESTGARD wWHEN IS MULTIRULE
QC NEEDED?

Q

NOT ALWAYS!

Recommended for methods that achieve
only 4 sigma performance or less

* Need all the error detection that is possible

 Multiple rules will improve error detection while
minimizing false rejections

Recommended when want additional
guidance about the type of error occurring

* Check for random vs systematic error

Wwae




westearp HOW TO GUIDE LABS TO

Qc BETTER QC AND LESS
TROUBLESHOOTING?




MUCH, MUCH MORE
can be found online:
www.westgard.com



