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Necessity of implemetation of ISO 15189 in medical l1ab in iran

Aside from understanding the articles of the standard, we
should acquire practical benefit from QMS based
on ISO 15189 in the field of cost management and
increasing the revenue and decreasing costs of
the medical lab.



Technological Advance

Proteomics Nanotechnology
Metabolomics and POCT

Automation

Genomics Robotics

- _ Mass
Bioinformatics Spectrometry

Impact on skills training and operational requirements



5 Erroneous Thoughts About Quality

= Quality means =

goodness

m Quality cannot be —>
measured

m The costs of quality m)
are too expensive

m Quality problems =
originate with workers

m Quality is the
responsibility of the
quality department

Quality means conformance to
requirements

Quality is measured by number
on non-conformances

It is cheaper to do things right
the first time

Most problems originate with
process

Quality is everyone’s
responsibility




Laboratory Medicine: Future Priorities

Continuous laboratory quality
improvement

/ Develop \ Added Value
/ \.

Improvement in efficiency Improvement in clinical
and cost effectiveness outcomes

Development will be ‘outside’ as well as ‘inside’ the laboratory




Adding Value Cycle to Quality Laboratory Medicine Services
Through the Application of ‘SCIENCE

Education of Standardisation/
Others \ / Harmonisation
Cost - Clinical
Effectiveness Effectiveness
Novel Innovation
Applications

Evidence-based
Practice




Management commitment to making
“quality a priority”

Value = Quality

Cost

The Cost of Quality is NOT the
cost of creating a quality
product or service. Instead,
the Cost of Quality is a
FAILURE to create a quality
product or service.




How can the cost of quality be calculated
for any given laboratory activity?

The total cost of quality is equal to the cost of good

quality plus the cost of poor quality.

The cost of good quality comprises prevention costs
and appraisal costs,

whereas CoPQ is divided into internal and external
failure costs (see FIGURE 1). Prevention costs are
iIncurred to prevent or avoid quality problems.




FIGURE 1

Breakdown of Cost of Quality

To total cost of quality must factor both the cost of good quality and the cost of poor
quality. Good quality costs comprise prevention and appraisal costs, whereas the cost
of poor quality can be categorized as internal or ex

Cost of
Good Quality

Prevention Appraisal
Costs Costs

ernal fallure costs,

<+

Cost of
Quality

3 Cost of
Poor Quality

Internal External
Failure Failure
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B Cost of Quality

PREVENTION COST

cost of developing and implementing
quality management system

APPRAISAL COST

Internal FAILURE
COST

External FAILURE
COST

Cost of activities associated with
measuring, evaluating or auditing to
assure processes are fit-for-purpose and
in conformance to quality standards.

Cost of rework (sample recollection,
repeat testing) and material or
consumable losses.

Cost of failure at customer site, including
misdiagnosis or mistreatment.
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Cost of Good Quality

el S - i T

Prevention Costs

Appraisal Costs

»*Quality planning: Creation of plans
for quality, reliability, operations,
production, and inspection

»*Training: Development, preparation,
and maintenance of programs

» Product or service requirements:
Establishment of specifications for
incoming matenals, processes,
finished products, and services

»Quality Management System: Creation
and maintenance of the quality system

»Quality Improvement activities

» Competency Assessments: The
process by which staff competency
on lab processes is established and
documented.

»Verification: Checking of incoming
material, process setup, and products
against agreed specifications., Internally,
this includes calibration and quality
control. Externally, this includes
proficiency testing.

»Quality audits: Confirmation that the
quality system Is functioning correctly.
This includes both internal audits
performed by the laboratory as well
as certification and accreditation
inspections performed by external



Prevention costs included the sum of
the following costs:

1-Personnel time for quality : This includes a laboratory quality assurance (QA) team
2-Preventive maintenance (PM) contracts for laboratory instruments (eg,

chemistry, hematology, flow, and PCR testing) and equipment (eg,

centrifuges, freezers,refrigerators, and incubators);

3-Office supplies/copying costs associated with prevention quality activities;

4-Annual competency assessment, continuing education,and other training for
staff;

5-Laboratory information system (LIS) based on an estimate that 15% of the
total annual LIS usage costs are QA related



Appraisal costs included the sum of
the following costs:

1-Quality control (QC) and calibration reagents and analysis, based on
usage frequency and price per test;

2- Annual CAP accreditation, including inspection costs and annual
accreditation fees;

3- External QA (EQA) for proficiency testing from CAP and other EQA-
certified agencies; Running all EQA surveys, based on usage frequency and
actual price per test;

4- Process improvements and quality activities, including secondary
results review, daily temperature monitor ing, and CAP self inspections,
based on time spent by personnel on these activities;

5-Biannual internal and external method comparison testing, based
on actual price per test.




Cost of Poor Quality (Failure Costs)

Internal Failure Costs External Failure Costs

*Performance of unnecessary work, » Complaints: All of the work and
instrument downtime, and inefficiencies.| costs associated with handling

» Rework such as reruns, recgveﬁm and oorrecting ISSUes arising from
missing specimens, redraws, correcting | Customer complaints
data entry errors, and repairing » Misdiagnosis and any associated
equipment, costs to the organization

» Failure analysis, which is an activity »Harm to the patient

required to establish the causes of |, Corrected reports: A physician calls

internal failure. Time spent investigating | and says, “This result doesn't fit the
nonconformities Costs the organization | clinical picture. Can you rerun the

money. tests?”
| »Malpractice and other lawsuits




Internal failure costs

(detected prior to delivery of theservice)
were based on the sum of the following costs:

1- Expired reagents, due to poor inventory management

2- Repeated QC and calibration tests

3- Correction of data entry errors,specimen processing,

and accessioning errors,
4- Standard operation procedures violations and cost

of reeducating staff.



External failure costs (detected after the delivery of the
service) were based on the sum of the following costs:

Correction of pre-analytical errors including laboratory
errors committed before analyzing the samples,such as
requisition data entry errors and processing errors;
Correction of analytical errors occurring at the testing

stage, such as performing the wrong test or doing the test
incorrectly;

Correction of post-analytical errors occurring after
testing, such as transcribing the wrong results, sending

patient results to the wrong client, or a delay in reporting test
results to clients.



Quality Costs

Cost of
Control

Quality Costs

Cost of
Failure of
Control

Cost of
Prevention

Cost of
Appraisal

Internal
Failure

External
Failure

$%
$3%

$55%




~1-10-100 Rule |

PREVENTION COST /1\

CORRECTION COST / 10 \




Calculating CoPQ: Hard Versus Soft Costs

It is useful to understand the difference between hard and soft costs when calculating
CoPQ. This is where my methodology deviates from conventional CoPQ calculation. Hard
failure costs are those costs that an accountant would be interested in and are generally
associated with waste as a result of rework (when something is not done correctly the first
time). Cost accounting tends to be simple for wasted reagents, supplies, and tech time. It is
also fairly easy to calculate the amount of time dedicated to investigations and
management’s involvement in corrective actions (eg, time spent writing and implementing
new policies, processes, and procedures).

In contrast, a soft internal failure cost would be a cost of poor quality for which it is not so
easy to derive an actual cost for, but that we know has a negative impact on the financials of
the organization. An example of this is low morale among employees. Although we know
low morale has a negative effect on productivity (and, therefore, the organizational bottom
line), it is a challenge to meaningfully measure staff morale and correlate that measurement
to monetary losses. That said, soft failure costs can be conservatively estimated. An accurate
measurement of soft failure costs is elusive, but their financial impact can be significant;
therefore an attempt should be made to form a conservative estimate key stakeholders can
agree upon. For example, a laboratory may estimate a loss of $2500 for every day over the
established turnaround time for viral load testing. Obviously this would depend on volume,
but if your clients and patients rely on results within a certain timeframe, this is likely a
rather low estimate. | have seen much larger estimates, but the key here is management
buy in, so conservative estimates are preferable.



External failure costs can be either hard or soft, and examples of the former include
litigation and client attrition. For example, take an infectious disease testing laboratory that
settled a lawsuit over incorrect reports related to switched specimens. In terms of process
improvement, this settled lawsuit resulted in an external failure cost of $100,000, which
could be counted as an external failure cost for one event, or it could be divided by the
number of switched-specimen events reported throughout the course of the year and be
considered the CoPQ attributed for the external failure cost for each switched specimen
event moving forward. For example, if the overall cost of litigation related to switched
specimens is $100,000, divide that by the number of switched specimen errors recorded Iin
the nonconforming event management system. If this error occurred ten times over the
course of a year, the approximate soft failure cost per instance of switched specimens is
$10,000. Fortunately, external failure costs involving patient harm or litigation are generally
rare, but when they do occur, they can be quite costly to an organization. Applying a specific
cost to each failure, even if it is an estimate, and acknowledging the potential for further
incursion of such failure costs helps the organization maintain focus on the financial
implications of downstream and less tangible failure costs related to lab quality.

Other external failure costs, such as reputational damage and certain types of patient harm,
can be difficult to attribute a cost to in the absence of hard data. However, it is easy to agree
that these types of failures result in some degree of financial harm to an organization. Some
quality experts do not agree with estimating these soft costs, but | believe doing so at least
provides a placeholder to serve as a starting point in quantitating the actual cost of poor
quality in our laboratories.



Calculating CoPQ

When | first started including CoPQ as part of corrective and preventive action forms in
nonconforming event management software, | listed some hard failure cost considerations
to include and asked staff members to make estimates regarding these costs. Many staff
struggled with this and ultimately abandoned the practice due to uncertainty regarding their
estimates. To provide standardization, a simple Excel-based tool was introduced to calculate
CoPQ on an event-by-event basis. Referred to as the CoPQ Calculator, it lists possible CoPQ
classifications for any given event, including hard and soft internal and external failure costs.
For hard internal failure costs, staff are asked to enter the number of hours spent on error
remediation, any wasted items or other applicable units, the cost per unit (eg, hourly wage
or cost per vial of reagent), and calculate a total for each line. The totals are then added to

provide an overall hard internal failure cost. | recommend developing your own CoPQ
calculator.

It is worth noting here: Do not become too wrapped up in trying to ascertain exact dollar
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FIGURE 3
Quality Departments No Longer
Viewed as Cost Centers

Nonconforming Corrective Root Cause
Event Action Eliminated

$$$ Saved

(Cost Avoidance
and Cost Savings)




Actual Cost to Lab
|

Actual Cost of Testing

(done right the first time) CoPQ

Waste |

Chalurge

Actual Cost to Lab
|

Actual Cost of Testing

(done right the first time)

Adapted from CLSI. Understanding the Cost of Quality in the Laboratory; A Report. OMS20-R. Wayne, PA:
Clinical and Laboratory Standards Institute; 2014 (used with permission).




Why Track CoPQ?

When a nonconforming event occurs, a root cause analysis is performed and a corrective
action is implemented, thereby eliminating the event’s root cause. Capturing the CoPQ in
this process allows us to understand the cost avoidance or cost savings that can be realized
by eliminating that root cause. Presenting cost avoidance and cost savings to management
and the C-suite is an effective way to demonstrate the value provided by a quality program
(see FIGURE 3). Quantitating the benefit of a quality program in dollars is the language of
those who hold the keys to the resources the laboratory needs for its quality initiatives.

FIGURE 4 is adapted from CLSI's Report QMS20-R entitled Understanding the Cost of Poor
Quality in the Lal:nc::ratt::rr},w.3 On the top is the actual cost of testing if performed correctly the
first time and includes the CoPQ (pure waste), followed by profit margin. The net cost of
testing to the lab is the actual cost of testing done right the first time, plus any CoPQ. If we
mitigate or eliminate CoPQ, as shown on the bottom of the figure, it is clear that the actual
cost of testing done right the first time remains the same; the charge will remain the same
in most cases. However, profit increases through CoPQ reduction, we actually increase our
profit margins. CoPQ negatively impacts bottom line and drives down profits.
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Capturing the CoPQ associated with each nonconforming event or near miss allows
laboratory leadership to quantitate the financial benefit of quality initiatives. This further
allows lab leadership to speak the language of key executives in the organization whose
interest invariably lies in the financial bottom line. Approaching executive management
armed not only with quality and patient safety benefits, but also with an indication of
financial benefit will allow the lab to sell proposed quality initiatives effectively. Poor quality
and rework create unnecessary financial losses to an organization. Assigning a monetary
value to that waste provides the motivation to eliminate it.

Clinical laboratory practice has lagged behind other industries in the capturing of Cost of
Quality data and there is not a significant amount of published information on this subject in
the clinical lab context. As an industry, clinical laboratories need to begin capturing CoPQ to
demonstrate the value of quality initiatives. Doing so will facilitate the shift in thinking of our
quality efforts as being a cost center, an expensive and necessary evil for regulatory
compliance, to a function that provides cost savings and cost avoidance. Labs must resist
the urge to realize short-term savings by cutting resources to quality programs, as it is
incorrect to assume that expending fewer resources toward quality will save the lab money.
Continuous progression in quality will reduce costs, resulting in the strategic advantage of
differentiation in the marketplace through quality, while providing the peace of mind that
comes with offering the very best care for our patients.



For more information on CoPQ, see Jennifer's most recent webinar, Calculating an ROI for
Your Lab's Quality Program: www.whitehatcom.com/cardinalhealth
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Cost of Good Quality

Prevention
Quality 2.0 FTEs= $150,000

I

VS

Cost of Poor Quality

Internal/External Failure Costs
~$350,000 for first year
(very conservative estimate)




You want to be here Total Cost of Quality

COST High

Low

Low QUALITY

Cost of
Implementing
a Quality

Program

Cost of

Rectifying
Defects

High

* Available at: https://www.isixsigma.com/implementaton/financial-analysis/cost-

quality-not-only-faillure-costs/




SIDEBAR

Lowest Total Cost of Quality

This diagram below visualizes the relationship between the cost of good quality,
represented by the blue line, and the cost of poor quality, represented by the yellow line.
The total cost of quality is represented by the red line. In my experience, the majority of
clinical labs | have encountered fall somewhere to the left of the sweet spot, which
represents the lowest total cost of quality. If the lab falls to the left of the blue dot, it is likely

that adequate resources have not yet been allocated to realize the lowest possible total cosf
of quality.
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Table 6. Examplbs of Calculating Quality
Control Costs Per Test

Assume that the blood cell counter in the laboratory of a
S500-bed hospital yields 60,000 cell profiles per yvyear made
up of seven results each, thie number of QC tests performed
Pper yvear numbers 2,400, and the total direct labor cost is

$1.50/test. The cost for a year's supply of QC reagents
is $3,000.00.

- To calculate the QC direct labor cost per test:

(2,400 x 171.5H50)

= $0.06/profife
S0, 000

- To calculate OQC consumables costs:
QOQC consumables cost per profile:

$3000.00
50,000

= $0.05/profile
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187,144 86,251 42,368 309,400 | 8,050,000 190 200 T4
175,723 74,830 30,947 398,730 | 5,880,000 190 200 TSH
197,054 96,161 52,278 309,400 | 9,410,000 180 200 t3up
188,498 87,605 43,722 398,730 | 7,870,000 180 200 ft3
188,498 87,605 43,722 398,730 | 7,870,000 180 200 ft4
338,658 237,765 193,882 1,004,230 | 16,480,000 85 100 TPO
258,151 157,258 113,375 816,850 | 9,070,000 80 100 tg
335,776 234,883 191,000 717,130 | 15,280,000 80 100 atg
223,513 122,620 78,737 684,240 | 7,480,000 95 100 FERRITIN
236,151 135,258 91,375 506,340 | 7,310,000 80 100 BETA HCG
306,987 206,094 162,211 607,300 | 15,410,000 95 100 D3
226,887 125,994 82,111 905,070 | 7,390,000 90 100 PSA
237,011 136,118 92,235 905,070 | 7,840,000 85 100 F PSA
243,901 143,008 99,125 905,070 | 7,930,000 80 100 CEA
» () Sheet1

.,



=D57/C57

H G F E D C B A
Salalied | Gdsdatddd | oo pap | A | cfcd | daidlodind | o podid ey § 86
100893: oo 3 U AL S 4752: gy i 2705:08 J S A% 3 142250 4 yte 3 30 5 S 43 30 1 ( 21682) S ool Al 0
158,718 57,825 36,143 309,400 | 20,240,000 560 600 13
158,084 57,191 35,509 309,400 | 20,240,000 570 600 T4
162,527 61,634 39,952 398,730 | 23,172,000 580 600 TSH
172,313 71,420 49738 | 309,400 | 7,958,000 160 200 3up
167,918 67,025 45343 | 398730 | 7,935,000 175 200 ft4
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177,331 76,438 54756 | 905070 | 9,856,000 180 200 osa
177,842 76,949 55,267 905,070 | 9,948,000 180 200 FREE PSA
187,851 86,958 63,276 606,820 | 11,097,000 170 200 AFP
215,587 114,694 93,012 905,070 | 15,812,000 170 200 FREE BETA
208,487 107,594 85,912 853,270 | 14,605,000 170 200 PAP A
189,469 88,576 66,894 905,070 | 12,041,000 180 200 B12
224,608 123,715 102,033 905,070 | 18,366,000 180 200 FOLIC
218,642 117,749 96,067 905,070 | 14,410,000 150 200 ACTH
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158,718 57,825 36,143 309,400 | 20,240,000 560 600 T3
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162,527 61,634 39,952 398,730 | 23,172,000 580 600 TSH
172,313 71,420 49738 309,400 | 7,958,000 160 200 t3up
167,918 67,025 45,343 398,730 | 7,935,000 175 200 ftd
186,499 85,606 63,924 1,004,230 | 10,867,000 170 200 TPO
178,272 77,379 55,697 684,240 | 10,304,000 185 200 FERRITIN
186,028 85,135 63,453 506,340 | 10,787,000 170 200 HCG
177,331 76,438 54,756 905,070 | 9,856,000 180 200 psa
177,842 76,949 55,267 905,070 | 9,948,000 180 200 FREE PSA
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