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LEARNING OBJECTIVES:

 |dentify the costs of poor quality
e Explain the value of continual monitors

e Describe how to prepare your lab for IQCP regulations




WHAT IS QUALITY?

e Oxford Dictionary

* Quality is the standard of something as
measured against other things of a similar
kind; the degree of excellence of something

e Merriam-Webster

e Quality is how good or bad something is; a
degree of excellence
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QUALITY IN THE LABORATORY

e CAP definitions

Quality control is an integral component of quality assurance and is the aggregate of
processes and techniques to detect, reduce, and correct deficiencies in an analytical
process.

Quality assurance in pathology and laboratory medicine is the practice of assessing
performance in all steps of the laboratory testing cycle including pre-analytic, analytic,
and post-analytic phases to promote excellent outcomes in medical care.

Quality improvement is the practice of continuously assessing and adjusting
performance using statistically and scientifically accepted procedures.




QUALITY IN THE LABORATORY

Table 8. Aggregate Percentage of Most Important
Laboratory Service Category

Respondents,
No. (%)
Service Category* (n = 3754)

Quality/reliability of results 1191 (31.7)
Routine test TAT 554 (14.8)
Inpatient stat test TAT 455 (12.1)
Test menu adequacy 409 (10.9)
Outpatient stat test TAT 361 (9.6)
Accessibility of pathologists 160 (4.3)
Critical value notification 152 (4.0)
Clinical report format 90 (2.4)
Accessibility of laboratory staff 90 (2.4
Esoteric test TAT 81 (2.2)
Staff courtesy 71 (1.9)
Phlebotomy services 58 (1.5)
Laboratory management responsiveness 34 (0.9)
Accessibility of laboratory manager 26 (0.7)
Courier services 22 (0.6)

* TAT indicates turnaround time.

Bruce Jones, Leonas Bekeris, Raouf Nakhleh, Molly Walsh, Paul Valenstein (2009) Physician Satisfaction
with Clinical Laboratory Services. Archives of Pathology & Laboratory Medicine: January 2009, Vol 133,
pp38-43. http://www.archivesofpathology.org/doi/pdf/10.1043/1543-2165-133.1.38




ERRORS IN THREE MAIN PHASES

B8 Post-Analytical Phase

Critical Value notification, failure in reporting,
misinterpretation, erroneous validation of
analytical data, clerical/reporting errors

] Pre-Analytical

Inappropriate test request, order entry error,
misidentification of patient, inappropriate -
container, Blood to Anticoagulant ratio,
labeling error, Hemolysis, QNS, P
Collection/Transport/Storage '

" Analytical Phase

Equipment malfunction, Sample mix-
ups/interference, undetected QC

7 =71 IN 1 failure, procedure not followed,
1 1DIWUI \‘ . . . . *Julie Hammerling, A Review of Medical Errors in Laboratory Diagnostics and Where We Are Today, LabMed
Instrument capablllty (bIaS, DFECISIOH) February 2012 vol. 43 no.2 41-44 http://labmed.ascpjournals.org/content/43/2/41/T1.expansion.html




WHAT FACTORS CONTRIBUTE TO QUALITY?

Parts Per Million for Published Q-Probes Laboratory Quality Indicators
Quality Indicator DPMO Sigma
Six Sigma Quality 3.4 6
Pre-Analytic
Chemistry Specimen Acceptability 3000 4.3
Hematology Specimen Acceptability 3800 4.2
Wristband errors 6500 4
Duplicate test orders 15200 3.7
Order Accuracy 18000 3.6
Surgical pathology specimen accessioning 34000 3.4
Cervicovaginal cytology specimen adequacy 73200 3
Therapeutic drug monitoring timing 244000 2.2
Analytic
Laboratory proficiency testing 9000 3.9
Surgical pathology frozen section discordant diagnosis rate 17000 3.7
Papanicolaou smear rescreening false-negative rate 24000 85
Post-Analytic
Reporting error 477 4.9

*David Nevalainen, Lucia Berte, Cheryl Kraft, Elizabeth Leigh, Lisa Picaso, and Timothy Morgan (2000) Evaluating Laboratory Performance on Quality
Indicators With the Six Sigma Scale. Archives of Pathology & Laboratory Medicine: April 2000, Vol. 124, No. 4, pp. 516-519.
http://www.archivesofpathology.org/doi/pdf/10.1043/0003-9985(2000)124%3C0516%3AELPOQI%3E2.0.CO%3B2




THE PRICE TAG OF QUALITY

Cost of
: Qualit
Quality (good or poor) !
will always cost | | |
someth I.ng' Pr.oactlve. e Cost of Poor Cost of Good
Reactive actions will Quality Quality

determine the | |

MAGNTUDE. == b= =] I

Internal
Failure Costs

External Appraisal Prevention
Failure Costs Costs Costs

Arne Buthmann, Cost of Quality: Not only Failure Costs (2010). iSixSigma.
http://www.isixsigma.com/implementation/financial-analysis/cost-quality-not-only-failure-costs/




THE PRICE TAG OF QUALITY

Sigma Level and the Cost of Quality Cost of Quality (as % of Revenue)
[ Cost of Quality as
Sigma Level DPMO y
Percentage of Sales -
( 298,000 | More than 40%
== S Costof Quality
67,000 | 25-40%
6,000 15-25% '
233 5-15%
— —_———— Sigma Level
Less than 1%
Arne Buthmann, Cost of Quality: Not only Failure Costs (2010). iSixSigma. Paul Keller, Six Sigma Deployment, Does Six Sigma Work in Smaller Companies
http://www.isixsigma.com/implementation/financial-analysis/cost-quality-not-only-failure-costs/ http://qualityamerica.com/Knowledgecenter/leansixsigma/does_six_sigma_

work_in_smaller_companies

“The response to these issues is the realization the
Six Sigma program will very quickly pay for itself.”
- Paul Keller
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Additional Testing ‘o i & . _\ b

Missed Testing i

Incorrect Treatment Delayed Treatment

Fines

Quality of Life

Reputation

Citations Legal Fees

Wasted Time

tinyurl.com/MegafreeWalls
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WHAT DO WE CURRENTLY DO?

e Daily Quality Control

* Proficiency Testing

e Periodic QC submission to peer review group




HOW DO YOU SELECT YOUR QC RANGES? '/ |

New Mean, New SD,
Adjust —Peer Review Data

New Mean,
Manufacturer’s SD

New Mean, Historical SD Manufacturer’s Range




HOW DO YOU DECIDE NUMBER AND FRE?': ‘
OF QC?

Is there a right way?

Manufacturer’s ,/\ .
Recommendations i ((

93%




WHAT DO THE NUMBERS SAY?

A. Cost of repeating run of 20 specimens and 2 controls when cost of each is $0.50

T3 a9] 003 o9  s1w0f Si0808 $542025) $20,68000

T 4w oo mi suod suesan spamag samsoeco
B. Cost of repeating run of 20 specimens and 3 controls when cost of each is $0.50

T 0wl o 5] sl swed semad o
T a0 ou d snsd s ssered smamm
T3 e o 1 suso sumey sesars Sesaseoo
4w o susg s surmo oo

*James Westgard. Westgard QC. 2009. Saving the CostS of Poor Quality. http://www.westgard.com/essay42.htm#1
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HOW MUCH TIME DO YOU SPEND REVIEWING QC DATA?

/\

Tech Supervisor Director

5-10 min/d = 20-30 min/d ® 1-2 hours/d B 1-2 hours/wk (2-5+ hr/month)

HOURS/YEAR
0
2 3
| N
TECH SUPERVISOR DIRECTOR




WAITING FOR PEER GROUP QUALITY CONTR

29%

Immediately

18%

3-4 weeks




HOW DO YOU MONITOR YOUR QC DATA?

O_C 35%
N OF
RIEN Y e
P\\,:; P?\O P\C\'\E 30%

25%

20%

None responded
5% —= =

that they could

compare multiple s B
analyzers within
their institution KomE E

_ B

| B

LIS and Multi Rules Instrument Tracking

per run per shift m daily

Paper or off-line



DO YOU USE SIGMA METRICS IN YOUR QC PLAN?




DO YOU USE SIGMA METRICS IN YOUR QC PLAN?

IF YES, HOW DO
YOU CALCULATE
THE BIAS?




ENTER EP23 AND THE INDIVIDUALIZED

QUALI

Y CON

ROL PLAN

“An effective QCP will optimize the
probability of detecting an error
while minimizing the probability of
false error detection.” - ep23At



THREE BASIC STEPS TO CONSTRUCT AND EXECUTE
YOUR IQCP

1. Perform a risk analysis — Identify all areas of potential weakness/error
2. Define measures to diminish the occurrence of such errors

3. Monitor the process continually to ensure quality and modify if necessary




1. PERFORM A RISK ANALYSIS — IDENTIFY ALL AREAS
OF POTENTIAL WEAKNESS/ERROR

Inappropriate test request, order entry error,
misidentification of patient, inappropriate
container, Blood to Anticoagulant ratio, labeling
error, Hemolysis, QNS, Collection/Transport/Storage

Pre-Analytical

Equipment malfunction, Sample mix-

Analytical ups/interference, undetected QC failure, procedure
not followed, Instrument capability

Critical Value notification, failure in reporting,
Post-Analytical erroneous validation of analytical data,
clerical/reporting errors




1. PERFORM A RISK
ANALYSIS — IDENTIFY ALL
AREAS OF POTENTIAL
WEAKNESS/ERROR

itation rr‘-;]lll!i‘nh'l]l‘-

Regulatory and accred

Measuring system information

aboratory information

*CLSI EP23-A p.21 Section 6.1



1. PERFORM A RISK
ANALYSIS — IDENTIFY ALL
AREAS OF POTENTIAL
WEAKNESS/ERROR

Analytical Sigma Analysis




HELPFUL RESOURCES FROM CLSI = EP23 AND QMS20-R

Reagents and Materials Hem Cost

Item Description (per item) Total

Quantity Used

2 OPERATORS

QC materials
Sample Integrit Oparator Capacity L Taagmerts
p 5 ument supplies

Operator Staffing

Reagents and Materials Costs

Labor Cost
Incorrect Labor lem Description {per hour)
Test Result ’ p
Instrument Failure el time to perform basic
il
Instability
/Jn:ldequ:ne Instrument 'é and documenta
Hl.amtnmnu- P
Dirty 2 = natient
: r sonnel time to repeat 35 patient
il specimens
Supervnory time to review actio
Cost Description Additional Applied Factor
-
=
L=
- E S 350.00
Severity of Harm 5 .
]

unacceptable unacceptable unacceptable

unacceptable unacceptable unacceptable
unacceptable
unacceptable




2. DEFINE MEASURES TO DIMINISH THE OCCURRENCE
OF SUCH ERRORS

Inappropriate test request, order entry error, misidentification of patient,
Pre-Analytical inappropriate container, Blood to Anticoagulant ratio, labeling error,
Hemolysis, QNS, Collection/Transport/Storage

Observation/Documentation, Procedure
Modification, Delta Checks

Equipment malfunction, Sample mix-ups/interference, undetected QC failure,

s Alter Quality Control processes, Change methods
procedure not followed, Instrument capability Q y P &

Analytical

Critical Value notification, failure in reporting, erroneous validation of

) . . Procedure Modification, Documentation
analytical data, clerical/reporting errors

Post-Analytical




2. DEFINE MEASURES TO DIMINISH THE OCCURRENCE
OF SUCH ERRORS

An lllustrative Example of a Glucose Measurement on an Automated Measuring System

Measuring Known Limitations The QCP Actions
System Feature of Feature or Required to Residual Risk
Targeted Failure | or Recommended | Recommended | Control Process Address Known Acceptable?
Mode (Hazard) Action Action Effective? Limitations (Yes/No)

Incorrect results di h de Manufacturer
( le cuve recommendations:
i — Perform routine
maintena

Laboratory-implemented
control processes:

*CLSI EP23-A Appendix C p.76




3. MONITOR THE PROCESS CONTINUALLY TO ENSURE
QUALITY AND MODIFY [F NECESSARY

CI_.IA UPDATE - December 2013
Division of Laboratory Services
Centers for Medicare and Medicaid Services
Top 10 Deficiencies in the Nation - CMS Surveys

Regulatory Regulatory

Deficienc #all lab
Subpart Cite y '

%alllabs | #POLs % POLs

with with with with
deficiency | deficiency | deficiency | deficiency
Analytic Systems 493.1252(b) | The laboratory must define criteria for those conditions that are '

(D5413) essential for proper storage of reagents and specimens, accurate and
STANDARD reliable test system operation, and test result reporting. The criteria
must be consistent with the manufacturer’s instructions. if provided.
These conditions must be monitored and documented. ;
/ i w written policies an
e 202 12809/ The laboratory must establish and follow vritte v
faia - Tss."lstems b procedures !c?r an ongoing mechanism to monitor, assess. and when
(D5791)

indicated. correct problems identified in the analytic systems specified

STANDARD in 493.1251 through 493.1283.__ ————————

*CLIA Update December 2013, CLIA Top Ten Deficiencies in the Nation, pg. 1.
http://www.cms.gov/Regulations-and-Guidance/Legislation/CLIA/Downloads/CLIAtopten.pdf




HOW PERFORMANCE INSIGHT™ REPORTS
RELATE TO VARIOUS PHASES IN THE PROCESS

Error Rates

Pre-Analytical Hemolysis, QNS, Transport/Storage

Analytical Instrument capability, Instrument error

Post-Analytical Critical Value notification, clerical/reporting errors




IDEAL TEST CONDITIONS

True Value




INCREASED CV

True Value




SIGMA METRICS SIGMA = (TEa — Bias) /SD

Actual Value




THE 'PRICE TAG' OF QUALITY

Ly Tat||v1 qll |‘||; SCOres calo urah.:hjunn:; /alidation of the Co EIHMFDI'IU at & conceniration le vE'I
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In a period of 4 years we realised a reduction of 75%.in
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This resulted in a saving of over € 21000 on an annual
basis.

Furthermore there is a reduction in consumption of
calibrator material and reagents caused by the reduced
number of reruns and calibrations and unnecessary
replacement of reagent cassettes.

1;

1302, /R.f4,.
1323/ Renf 4y,
1
1,

a8 20 Ra 4y,
1o Zaof Rucfdy,

Beside the reduction in “costs of material” we also
realised lowered “costs of failures” in terms of avoiding
time spent by the technician solving “false” IQC-alarms.
As a result of IQC design less stringent IQC rules were
applied in many of the analytical test procedures leading

to less alarms, strongly reduced number of reruns,

calibration runs and technical interventions.
http://www.westgard.com/saving-with-six-sigma.htm
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http://www.westgard.com/saving-with-six-sigma.htm

CONCLUSION

* REDUCE COSTS OF POOR QUALITY
* CONTINUOUS MONITORING IS A KEY TO GOOD QUALITY
* PREPARE YOUR LAB FOR IQCP, CAP, ISO...

“Good things only happen when
planned. Bad things happen on

their own.” - Phillip Crosby, CLSI document
QMS20-R




HELPFUL RESOURCES

CLSI EP23
CLSI QMS20

CLIA, CMS
CAP

Instrument and QC
Manufacturers

Westgard Website

Visiun, Inc.



QUESTIONS?

WWW.VISIUN.cCom
800.941.4937

Tim Bickley, MT(ASCP),MBA,CPHIMS
Director of Sales-North America
Direct: 786-351-4805

Office: 786-360-6014
tim.bickley@visiun.com



List of Resources

CLSI EP23, QMS20-R
http://clsi.org/

Dr. James Westgard

http://www.westgard.com/

* http://www.westgard.com/essay42.htm#1
*http://www.westgard.com/hbalc-2014-partthree.htm
*http://www.westgard.com/saving-with-six-sigma.htm

*David Nevalainen, Lucia Berte, Cheryl Kraft, Elizabeth Leigh, Lisa Picaso, and Timothy Morgan (2000) Evaluating Laboratory Performance on Quality Indicators With the Six Sigma
Scale. Archives of Pathology & Laboratory Medicine: April 2000, Vol. 124, No. 4, pp. 516-519.
http://www.archivesofpathology.org/doi/pdf/10.1043/0003-9985(2000)124%3C0516%3AELPOQI%3E2.0.CO%3B2

*Arne Buthmann, Cost of Quality: Not only Failure Costs (2010). iSixSigma. http://www.isixsigma.com/implementation/financial-analysis/cost-quality-not-only-failure-costs

*Paul Keller, Six Sigma Deployment, Does Six Sigma Work in Smaller Companies?
http://qualityamerica.com/Knowledgecenter/leansixsigma/does six sigma work in smaller companies

* Lusky K. INR practice gaps found in Q-Probes, March 2011, CAP Today
* Paxton, A. In Lab QC, how much room for improvement? October 2014, CAP Today

*Bruce Jones, Leonas Bekeris, Raouf Nakhleh, Molly Walsh, Paul Valenstein (2009) Physician Satisfaction with Clinical Laboratory Services. Archives of Pathology & Laboratory
Medicine: January 2009, Vol 133, pp38-43. http://www.archivesofpathology.org/doi/pdf/10.1043/1543-2165-133.1.38

*CLIA Update December 2013, CLIA Top Ten Deficiencies in the Nation, pg. 1. http://www.cms.gov/Regulations-and-Guidance/Legislation/CLIA/Downloads/CLIAtopten.pdf

*Julie Hammerling, A Review of Medical Errors in Laboratory Diagnostics and Where We Are Today, LabMed February 2012 vol. 43 no.2 41-44
http://labmed.ascpjournals.org/content/43/2/41/T1.expansion.html

*http://laboratory-manager.advanceweb.com/Archives/Article-Archives/Quality-Control-and-Automation.aspx
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http://www.cms.gov/Regulations-and-Guidance/Legislation/CLIA/Downloads/CLIAtopten.pdf
http://www.cms.gov/Regulations-and-Guidance/Legislation/CLIA/Downloads/CLIAtopten.pdf
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http://www.cms.gov/Regulations-and-Guidance/Legislation/CLIA/Downloads/CLIAtopten.pdf
http://www.cms.gov/Regulations-and-Guidance/Legislation/CLIA/Downloads/CLIAtopten.pdf
http://labmed.ascpjournals.org/content/43/2/41/T1.expansion.html
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