Laboratory Quality Management:

A Roadmap

PROF : HTAY HTAY TIN
DEPUTY DIRECTOR GENERAL (LAB)
NATIONAL HEALTH LABORATORY
DEPARTMENT OF MEDICAL SERVICE

PROFESSOR / HEAD
PUBLIC HEALTH LABORATORY SCIENCE DEPARTMENT
UNIVERSITY OF PUBLIC HEALTH



“Total quality management is a
journey,

not a destination.”

(Thomas Berry. Managing the total quality
transformation. New York: McGraw-Hill;
1990)



Self assessment

Do you percelive these activities as being of
special value In your everyday laboratory life?

Do you percelve these activities as additional,
often burdensome work

that Is necessary only because it is required by
regulatory and accreditation organizations?



o Unfortunately, the misperception is still
prevalent

(Howanitz PJ. Quality assurance
measurements in departments of
pathology and laboratory medicine. Arch
Pathol Lab Med 1990;114:112-5)



 Many laboratories miss out by focusing on

thelr destination

(le, passing an accreditation inspection)

Instead of more carefully mapping out and

enjoying their journey.




* Any journey begins with a single step,

 Then the journey toward total quality
management must begins with an
understanding of the relationship
between medical laboratory

1.quality activities & l|aboratory
management

2.quality activities & the technical activities

that produce laboratory results for patient
care.




 Fortunately, this dual relationship is very

simple,
* It's the fundamental basis for quality
management and quality improvement Iin

any medical laboratory of any size,

scope, or specialty anywhere in the

world.



A simple model for a laboratory quality
system

 Medical laboratory work is composed of

the technical activities that produce

laboratory results for patient care and the

management activities that support the

technical work.



t Is the job of the laboratory technical staff to
nerform

oreanalytic activities (blood sample collection,
receiving, accessioning);

analytic activities (testing, examinations,
Interpretation); and

postanalytic activities (reporting results,
archiving samples, charge capture) that
transform a clinician’s order for a laboratory test
or examination into the results used by the
clinician to diagnose and treat patients.




* Likewise, it is the job of the laboratory
supervisory and managerial staff

e To design and implement the supportive
Infrastructure that Is necessary for the
technical work to proceed unimpeded.

(no disturbance, no blocking, non-stop)
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 Anintegrated coordination between
technical and managerial activities Is
essential for the continuous, unimpeded
realization of high-quality, error-free,
efficient, and effective laboratory

operations.
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A simple generic model for a
auality manaaoement svstem
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Quality System Essentials

8. Occurrence management

9. Assessment : External and internal
10. Process improvement

11. Customer service and satisfaction
12. Faclilities and safety
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« The QMS Is a uniform, systematic means

for any laboratory to ensure that

Requirements are being continuously met
each time, every time, in every laboratory

section, every day.
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“The adding of a new testing service to
an existing clinical l|aboratory”

* Before the new testing can be performed,
laboratory management must implement a
number of critical infrastructural elements
In a logical sequence and ensure they are

solidly in place.
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o First, the specific preanalytic, analytic,
and postanalytic work processes and
procedures for the new testing need to be
identified.

 Next, the laboratory must determine the
responsibilities and reporting relationships
of all the people involved in the new
service.
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 Then, it needs to identify its potential
customers and determine their needs and
expectations for the new service.

 Next, adequate facilities, people,
equipment, and materials need to be
identified, sought, obtained, and put in
place for the new service.
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* The specific preanalytic, analytic, and
postanalytic work processes and
procedures need to be

Developed, validated, and documented.

e Staff needs to be trained and their initial
competence assessed.
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 The laboratory needs to determine how it
will measure its performance to determine
If goals, objectives, and customer

expectations are being met for the new
service.

 The laboratory needs to determine the
means by which quality reports will be
periodically prepared for the new service.
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o Last, the laboratory needs to determine
how management will review and identify
opportunities for process improvement and
prioritize and initiate improvement
activities.

Only after all these elements are finally In
place and functioning, may the new
service testing finally beqgin.
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THE WORK QSEs

e 1. Process control
e 2. Documents and records
3. Information management
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MEASUREMENT QSES

1. Occurrence management
2. Assessments

3. Customer service

4. Process improvement
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The laboratory quality system
essentials

Organization

 The laboratory needs to be legally
identiflable and have a documented
organizational plan and structure that
ensures the delivery of quality services to
patients and all clinical personnel
responsible for patient care and ensures
patient safety
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This plan and structure should include:
e Scope

* Roles, responsibilities, and reporting
relationships

e Quality planning and risk assessment
e Budgeting of resources

e Quality review and assessment
 Management review
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* The scope of all of the laboratory’s
services should be clearly documented,
with a description of all testing services
provided and all customers served.

o All personnel roles, responsibllities, and
reporting relationships need to be
documented and communicated so that all
staff members are aware of their
respective places in the organization.
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e Quality planning and risk assessment
should be undertaken to ensure that all
applicable accreditation and regulatory
requirements are met with the laboratory’s
current, modified, or new processes and

procedures.
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 Allocation (ie, budgeting) of facility,
human, equipment, and material
resources Is necessary for ensuring that

resources provide adequate capabillity to

meet customer needs.
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« A QMS requirement is that laboratory
management periodically reviews the
effectiveness of the QMS in meeting
customer needs, stated goals and

objectives, and applicable requirements.
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e This last activity, management review,

should culminate in the laboratory’s
prioritization of opportunities for
Improvement, allocation of resources to
carry out the improvements, and
monitoring of improvement activities to

ensure their effectiveness.

32



Facilities and safety

 The laboratory needs to have adequate space
and facilities that are designed and constructed
or renovated to optimize work efficiency;
minimize the risk of injury and occupational
liness; protect workers, visitors, and patients
from recognized hazards; and meet
governmental or industry standards for facilities
and environment.
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Space

Workflow

Casework

Equipment placement
Classifications
Ventilation

Lighting

Plumbing

Electrical
Communications
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* Arrangements are needed for routine
maintenance to keep the faclility in a
functional, reliable, and safe condition.

* Ensuring clean work areas and good
housekeeping involves laboratory staff and

ancillary services provided by the larger
organization.
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 The laboratory should have adequate space for
storage of consumable supplies; reagents and
chemicals; patient samples; and materials
derived from patient samples, such as tissue
blocks and retained slides.

* Physical and procedural safety is an inseparable
adjunct to the physical facility.

o Several safety programs that are required in the
laboratory are:
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 Emergency preparedness (fire, weather, disaster)

« Universal precautions

e Hazardous waste

e Chemical hygiene

* |nfection control

* Occupational injury and illness

« Radiation safety (where applicable)

e Ergonomics

Supportive safety training is required in each respective
program for each staff member as is applicable to his or
her respective job tasks.
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Personnel

e Certainly, without qualified, trained, and
competent staff performing the work processes,
guality laboratory performance cannot be
ensured.
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 All personnel gualifications and
responsibilities can be documented in the
laboratory’s job descriptions, which must
be kept current and available to all staff.

 The laboratory should provide an induction
for all new laboratory staff.
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Suggested elements for laboratory orientation are
as follows:

« Laboratory quality policy

e Laboratory’s vision and mission

 Laboratory values

 Laboratory goals and objectives

« Personnel qualifications and responsibilities
 Laboratory culture
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o All staff needs training in the work

processes and procedures t

nat comprise

their respective job tasks, w

nether or not

new staff members arrive with previous

experience.
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Direct observation of routine work processes and
procedures

Direct observation of equipment maintenance and
function checks

Monitoring the recording and reporting of test results
Review of work records
Assessment of problem solving skills

Use of specially provided samples, such as those from
previously tested patients, interlaboratory comparison
materials, or split samples.
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e To ensure that laboratory staff remains

current in job and professional knowledge,
aboratories are required to provide
programs for continuing education and
professional development
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* Records of the laboratory’s continuing
education program are required. Records
of personnel participation in internal and
external continuing education and
development should be maintained In

personnel files.
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 |[aboratory staff must also collaborate with
the parent organization’s human resources
department for other required activities,
such as occupational immunizations,
accident reporting, and wage and payroll
registration.
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Equipment
* Once the laboratory’s organization, facility, and
personnel are in place, the laboratory needs to

acquire the equipment necessary for delivering
Its desired testing services.

 The processes, programs, and procedures
described for this QSE refer to the laboratory’s
general equipment, instruments and analytical
systems, and computer systems hardware and
software.
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 The laboratory should establish selection
criteria for each piece of equipment it
needs to acquire, and should determine
which vendors can meet those criteria.
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o X

* Before equipment is selected, the
laboratory needs to verify that the
laboratory’s physical facility can meet the
equipment’s needs for space and load
bearing; electricity, ventilation, humidity,
and temperature; water type and quality;
and any other special requirements.
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*

o After arrival, and before use, each piece of
equipment needs to be installed and
Initially verified as meeting the
manufacturer’s stated performance
characteristics.

« After the onset of the actual testing, the
eguipment must also be verified as
functioning as intended in the actual work
processes in which it Is used.
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o Laboratory schedules and procedures that
follow manufacturer’s instructions are
required for ongoing preventive
maintenance, calibrations, and calibration
verification; performance records provide
objective evidence of outcomes of these
required activities.
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* Troubleshooting, service, and repair
records are also required.

* Reconstruction of the history of each piece
of equipment from acquisition to
decommission should be traceable from
the equipment records.
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Purchasing and inventory

* Before any testing in any new laboratory
or new process can begin, the laboratory
needs to identify and purchase all related
materials and reagents.

 The laboratory may also need to purchase
services, such as egquipment maintenance
and service contracts and referral
laboratory testing.
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o X

* For these purposes, the laboratory should
formalize its needs and requirements In
documented agreements with vendors that
specify each party’s responsibilities.

 These agreements should be periodically
reviewed to determine the vendor’s ability
to meet the laboratory’s needs, and
adjusted as necessary.
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« Efficient laboratory operations require the
uninterrupted availability of reagents, supplies,
and services.

 * The laboratory needs to maintain a cost-
effective disposable supply inventory and have
the support of an adequate materials purchasing
program.

 Critical reagents and materials need to be
received, evaluated, and tested as necessary
(before use) to ensure that necessary quality
requirements have been fulfilled. *
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THE WORK QSEs

e 1. Process control
e 2. Documents and records
3. Information management
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The work quality system essentials

Process control

e Control of the laboratory’s preanalytic,
analytic, and postanalytic work processes
IS crucial to the quality of the laboratory’s
test results.

e Such process control begins with
identifying and documenting the
laboratory’s many work operations.
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* |n processes where laboratory testing Is
performed, test method verification is also
required.

 * Also, the laboratory must verify that the
manufacturer’s stated specifications are being
met with the laboratory’s own processes,
equipment, personnel, and materials.

« Several guidelines are available to assist
laboratories in such verification of test methods
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 Quality control programs are a means of
controlling patient testing processes at the
bench level.

e Laboratories must meet the established
requirements for quality control of test methods,;
both the minimum required quality control and
any manufacturer’s requirements must be
followed.

* The use of statistical tools provides a visual
means to understand quality control data so that
timely action can be taken when method
problems are detected
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Documents and records

o At the heart of the laboratory’s QMS are
the policy, process, and procedure
documents that tell staff what to do and
how to do it and the records that provide
objective evidence of the results of
performing the processes and procedures.
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« Audits often reveal that laboratory
documents and records are missing,
Incomplete, outdated, or contain incorrect
Information; all these problems can cause
errors that could compromise patient
safety.

e Laboratories are now required to control
their documents and records through the
processes listed next.
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Document control elements

 Document identification

e Creation, review, and approval of new documents
 Document master files

 Review and approval of changes to approved documents
* Periodic review of unchanged documents

 Master index of documents

 Document distribution

e Archiving, storage, and retention of obsolete documents
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Record control elements

e Record identification

e Creation and legibility
 Records reviews

e Record indexing

 Records access

 Changes to recorded information
 Record storage and retention
 Record disposal
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» Either or both paper or electronic
document control systems are acceptable,
provided that only the most current
documents are available to all staff at the
locations where they are needed for staff
to perform their assigned job tasks.
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Information management

* The requirements contained in this QSE concern
the laboratory’s management of the information
contained In its paper-based or computer-based
record systems.

e This includes patient demographics, test results
and interpretations, reports, other laboratory
data and information, and how that information
Is disseminated to users or other computer
systems.
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 The laboratory needs to have policies,
processes, and procedures that address
Information access and security; requests
for iInformation; confidentiality of
Information; information transfer (eg,
electronic interfaces and data transfer);
and data integrity (eg, report readability
and accuracy).
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MEASUREMENT QSES

1. Occurrence management
2. Assessments

3. Customer service

4. Process improvement
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The measurement quality system
essentials

How well the laboratory’s processes are
performing in meeting the quality goals
and objectives set In QSE:

Organization, the requirements
Imposed by regulatory agencies and
accreditation organizations, and the needs
of the laboratory’s customers.

These are the QSEs of “measurement.”
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Occurrence management

 Now referred to as “nonconforming event
management,” this QSE consists of the
requirements for documenting and
Investigating events that do not conform to
the laboratory’s established policies,
processes, or procedures, or other
Imposed requirements.
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 The program captures and analyzes
Information about nonconforming events
and complaints to identify underlying
systematic problems and gain
management’'s commitment to removing
the causes.

* A nonconforming event management
program contains the following elements:
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|dentification and reporting
Remedial action

Investigation and documenting
Action plan

Classification

Analysis and presentation
Management review and follow-up
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Assessments: external and internal

 The laboratory cannot improve the quality
of Its services without measuring Iits
current performance.

* Both external and internal assessments
provide objective evidence of the
laboratory’s performance compared with
established goals.
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The laboratory should be participating In
three types of external assessments:

e (1) licensing or accreditation,
* (2) proficiency testing, and
e (3) performance comparison.

* First, all laboratories are subject to
external assessment by licensing agencies
or accreditation organizations,
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 These organizations assess the laboratory
against their respective published
requirements and issue deficiencies for
identified non- conformances that require
subsequent corrective action for the
laboratory to maintain the license or
accreditation.
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 The second type of external assessment Is
proficiency testing, where the laboratory
tests or examines sample materials
prepared and sent by an outside
organization, the results of which are
compared with other laboratories with
similar methods and instrumentation
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e The third type of external assessment
Involves the laboratory’s comparison of its
performance on selected process

measurements against other laboratories
of similar size and scope.

75



* Routinely, laboratories should practice

e two types of internal assessments:
- quality indicator measurements and
- laboratory audits.

Quality indicators are measurements of

process performance that are tracked using
graphical tools, such as control charts.
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* A laboratory audit is the process of
comparing observations of actual
conditions with requirements and

presenting an evaluation of the results to
management.
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 In the laboratory environment, any
preanalytic, analytic, postanalytic, or
management process can be audited to
determine its conformance to the
laboratory’s established policies,
processes, and procedures, and external
regulatory and accreditation requirements.

« Audit findings point to process problems
that need corrective action.
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Customer service

 The laboratory provides phlebotomy services to
patient customers and provides test results,
Interpretations, and reports to its clinical
caregiver customers.

 Adequate measurement and monitoring of

laboratory

performance requires feedback being

actively, routinely solicited from these customers

regarding t

neir satisfaction with the laboratory

services they have received.
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* Also, laboratories that perform referral testing
have other laboratories as external customers.

* The referral laboratory should routinely assess
these other laboratory customers’ satisfaction
with its referral services that includes the
performance of any couriers, call centers, and
reports involved.

* The satisfaction of the laboratory’s internal
(employee) customers should also be
periodically assessed, with feedback provided.
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Sustaining a culture of quality in the

medical laboratory

e Two types of leadership exist in most
laboratories:

 Medical leadership & Administrative leadership.

 Both are needed to support a sustainable culture
of quality management in the medical laboratory
environment.

e Laboratory administrative management should
focus on setting the policies, processes, and
procedures for the QSEs, removing barriers that
prevent staff from getting their respective tasks
accomplished efficiently and effectively.
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 The equally important role of the
pathologist ,

 medical leadership is to ensure that the
policies, processes, and procedures for
the preanalytic, analytic, and postanalytic
work flow meet technical requirements and
produce clinically relevant, accurate
results and interpretations to the

laboratory’s customers for the purposes of
patient care.
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