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QUALITY IN THE CLINICAL LABORATORY — FROM STANDARDS TO AUDITS
QUALIDADE NO LABORATORIO CLINICO - DOS PADROES AS AUDITORIAS

Maria Manuel Campos!

ABSTRACT

This article supports data, insights and possible ways to assess and improve guality in clinical laboratories.
They are numbered as follows:

I - Introduction — risk management and its impact

I - Quality. benchmarking, standards, certification and accreditation

II — Laberatory quality — assessment and improvement

IV — Proactive approaches and implementation of a quality program.

The guality, effectiveness, excellence, satisfaction, improvement and accountability of health services have
great impact.

Endeavour and empowerment of people engaged in work crganizations inspire the ownership and goed
outcomes are achieved when healthcare corresponds to needs of patients, relatives and providers.

Eeywords: Quality, laboratory, risk management, standards, andits

RESUMO

Este artigo apresenta informacio, progressos e atitndes exequiveis para avaliar e melhorar a gualidade nos
laboratorios clinicos. O contetdo esta ordenado da seguinte forma:

I—-Introdugio — Gestio do risco e seu impacto

I - Qualidade, benchmarking, padrdes, certificacio e acreditagio

I - Qualidade no laboratério — Avaliagio e melhoria

IV — Abordagens pro-ativas e implementacio de um programa de gqualidade.

A gqualidade_ efetividade, exceléncia, satisfacfo, melhoria e fiabilidade dos servigos de sadde evidenciam
grande impacto.

O empenho e capacitagio dos colaboradores nas organizacdes inspiram sentimentos de pertenca e bons
resultados 3o obtidos, quando os cwdados de sadde correspondem as necessidades dos doentes, familiares
e cuidadores.

Palavras-chave: Qualidade, laboratorio, gestdo do risco. padrdes, anditorias
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INTRODUCTION - RISK MANAGEMENT
AND ITS IMPACT

Care Pathways determine a multidisciplinary
practice defined locally, following the guidelines or
available evidence for specific groups of patients or
customers. These paths are like standard operating
procedures (SO0Ps) in action and integrate the clindcal
process allowing a complete evaluation of results;
they could identify bottlenecks'.

The planning is improved with measurable gquality
targets, better communication, lower internal varia-
tions and research activities’.

Four elements of gquality propoesed by the World
Health Organization (WHO):

— Professionalization (technical quality)

— Efficiency of resources use

— Bisk management (including sisks with the de-
livered service)

— Satisfaction with the service received™™.

An organization comprises the instrumental side
(hardware) that is represented by planning and con-
trol, and the behavior side (software) that is expressed
by commumication and development*. Assessment,
commuucation and risk management make it possi-
ble to analyze near misses and error trajectory and
develop some preventive and cormrective actions®.

Some definitions mean important feedbaclks in
daily practice:

1) Effectiveness is the extent to which planned
outcomes, goals, or objectives are achieved as
a result of an activity, strategy, intervention or
initiative intended to attain the desired effect.
under ordinary circumstances. Being effective
means achieving organizational goals'.

2) Efficiency is the ratio of the owtput to the inputs
of any system. An efficient system or person i3
one that achieves higher levels of performance
(cutcome, output) relative to the inputs (re-
sources, time, money) consumed”.

3) Efficacy is the extent to which a specific inter-
vention, procedure, or service produce the de-

sired effect, under ideal conditions (controlled
environment)'.

4) Levels of use in health system: patients/ cus-
tomers, health professionals, provider institu-
ticns, health care purchasers and government or
policy makers — an individual basts is followed
by self-regulation and external regulaticn as
well as a national framewotl which produce
strategies for coordination of continuous high
standard services with transparency, account-
ability, equity and effectiveness’™.

5) Risk: the combination of severity and ocoun-
rence probability of a harmful event. The main
risk and result determinants are complexity
{constant) and performance (variable). For good
risk management it is crueial to identify and
analyze the root and trajectory of the problem
as well as evaluate, control and prevent™®”,

&) Error: a deviation from truth. accuracy or pre-
cision; a failure of a planned action; the use of
a wrong plan to achieve an aim™*.

T) Near-miss: an unplanned event that did not re-
sult in injury, illness or damage. but had the po-
tential for such. This situation can be individual
(human causes), techmeal (equipment, software)
and organizational (policies and procedures).
Multiplicative effect on the dyvnamics of these
events (small changes can arouse big effects)™.

The error trajectory analysis is essentially refroac-
tive (Root Case Analysis)™®.

When we define the most important points in the
Error Management we must not forget risk stratifica-
tion (scores) and periodie control of results by andits.
records of nonconformities, notification of adverse
events/ near misses and of course a redefinition of
strategies, a compliance to gnidelines, safe documen-
tation and some recovery mechanisms®.

The errors may be by commission, omission, per-
formance failure or mistakes made in either the ap-
plication of rules or their total disregard”. The detec-
ticn and management of errors inclode variables,
compensation effects, feedback analysis and the im-
plementation of preventive and corrective measures.
It is erueial to consider the multiple actions of these
events on wotk dynamies: small variations may canse
disproportionate effects™.

Boletim dz 5PHM Vel 33 (I) Tulhe-Dezembro 2018
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Tabde 1. Modals and fools in guality and nzk mara zement® 60

Stanstical Process Control Ezsy m routime application for the determination of stability and predictabilicy of a process

Zers Failure Principle The zoal 15 to minmmeze undesirable faithwes and aceidents

Desizn of Experiment Canse-and-effoct relationship (managing inputs and optinazing outputs)

Fault Tree Analyziz Deduetive analysis (dazeam to identify failore causes)

Failure Mode and Effect Potential fathure irepact; detection and prevention measures; responsibility and scheduled mm-

Amnalvsis PEOVEISTE

ME?EIL'ZE e Impact through exireme conditions

Quality Function Deployment | Emphasis to enstomer satisfaction and miprovement of product design — “Posttrve Qualiy™

Hazard Analysiz and Critical | Threat analyzis, ertical pomt control and meomtoring, praventive and cormective actions, and

Control Points chacking afficiency and system records

LEAN Emphasis to speed, efficiency and remevmz waste (1dentify customers, map the values stream,
create flow, establish pull approach and seek continuous Improvement)

Six Sigma Emgphasis to precision and acenracy (defime, measre, analyze, improve and control)

Proactive Risk Management comprises innova-
tion and change from a functional point of view and
15 predictive, measurable and controls the nsk. By
conceptual anticipation of eventual problems the
root causes of the risk can be identified not just their
effects or symptoms. It is very important to establish
risk priorities without creating etrors. The process
of workflow management has a modeling phase
(build-time) with the commen objective of compli-
ance and improvement, and an implementation or
instance phase (run-time) represented by execution/
performance®.

Staff1s 2 key aspect in any crganizational stuctore
and it 13 important to assure a correct aumber of gqual-
ified wotkers, training and deseription of functions,
responsibilities and position in the service crgano-
gram. These prenuses mmst be in strict relationship
with the SOPs for an efficient and safe job perfor-
mance and for protection of patients'”. There are some
models and teols (retroactive and proactive) we can
use in risk management quality systems and main
features are presented in the Table 1754,

QUALITY, BENCHMARKING, STANDARDS,
CERTIFICATION AND ACCREDITATION

Quality Control is a process within the Quality
Assurance Program. The aim is to collect evidence

that the desired level of quality 15 achieved, and the
process itself has no impact on the product gquality.
Internal and External Assessments provide data to
analysis, correction and improvement®5%,

Quality Assurance is the backbone of the Labora-
tory Quality System. It includes Quality Control, Pro-
ficiency Testing and Comparability®.

Quality Management System (QMS) wotks on
the organizational level to implement an overall qual-
ity policy™*. It refers to the organizational resources,
processes and procedures to implement quality man-
agement, which is breader than both quality assurance
and quality control (Figure 1)%°,

Quality System enables standardization to best
practice. Quality is the ability to consistently provide
laboratory results efficiently and effectively. We
should adopt a QMS model to goide owr design and
implementation. Time estimated to a full achievement
15 around five years™

Benchmarking can be defined as a continuouns
and systematic process of evalvation of products,
services, organization and wotk methodologies,
as exemplified and recognized by the best prac-
tices. The goal is to compare performance and
tdentify oppertonities for improvement — a bypath
for excellence! 1417

Certification is a procedure by which an indepen-
dent body zives written assurance that a product, pro-
cess or service conforms to specific requirements %,

Boletim da SPHM Vol. 33 (I) Julbe-Drezembro 2018
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Mission, Strategy. Planning,
Regulatory Standards,
Professional Guidelines
and Customer
Requirements - Quality m

al

Quality Management System ‘=/ Laboratory Culture of Quality

urance -'./ Continuous Improvement

£

External

D/
Quality Cnntml Good Practices Quality Risk
(Internal and) (Manufacturing, Managemeant

Laboratory and Clinical)

Figre 1. Palicies, Good Practices, Risk and Quality

Accreditation is a procedure by which an awthor-
itative body gives formal recognition that a body or
person is competent to carry out specific tasks; 1t in-
cludes an evaluation of competency'>1191,

A certification or accreditation body is an orga-
nization or agency with the authorized right and au-
thority to inspect a facility, and provide written evi-
(Accreditation) with a standard™"1%17.

Andit is a systematic, independent and document-
ed process for obtaining evidence and evaluating it
objectively to determine the extent to which required

QUALITY MANUAL
1. Overview
2. Purpose
3. Scope

4 Reguirements for training,
responsibilities, references,

governance, recerds and history
5, Definitions

6. Policies

7. Processes (relationship between
them; flowcharts and description;
approvals and decision making)

Managementé*

criteria are fulfilled. It could be external (conducted
by groups or agencies from outside the laboratory) and
internal (assessors are the laboratory staff, they allow
the laboratory to look at its own processes)>1H18L

Proficiency testing schemes are inter-laboratory
comparisons that are organized regularly to assess the
performance of analytical laboratories and the com-
petence of the analytical personnel 247

The Quality Manual is an overview of the orga-
nization mission statement. vision statement. objec-
tives and scope and must include the Cuality Policy
(Figure 2)121318

S0OPs

1. Detailed information
about processes

2. Spacific tasks
(flowcharts for tasks

and instructions for
activities)
3, Checklists
4, Records

Figure 1. Crality mamal and standard operating procedumes' =4 #

Boletim da 5PHM Vol 33 (I) Falho-Dezembro 2018
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POLICY
“Whatto do”
Mission, goals

PROCESS

“How it
happens”

Flowechart with
steps for events

Inputs
Outputs

and purpose
Framework for

Figure 3. Levels of decumentatzon {docimments and raconds) "

An S0P is a document which describes regular op-
erations relevant to the examination guality and to
othet processes. The aim of an SOP is to cary out op-
erations correctly and must be available to the staff at
the place where the wortk iz done. They are a practical
way of transzlating policies into action and describe how
processes should be carried owt (Figure 2). Job aids or
wotk instructions are like supplements of SOPs and are
shorter versions of SOPs in a visible location!*1348.

Policies, processes, procedures and records can
be controlled in a stepwise fashion (Figure 3)'%5.

LABORATORY QUALITY —ASSESSMENT
AND IMPEOVEMENT

The kev message is that quality system enables
standardization to best practice’1%

Laboratory Requirements — Standards (at a glance):

— National and international crganizations recog-
nized in the Laboratory Quality field™

— The "WHO has created Standards for some spe-
cific fields™

— The International Organization for Standardiza-
tion (150 has produced a lot of guidelines and
standards*®

— The Clinical and Laboratory Standards Institute
(CLSI) —alone or in association with other orga-
nizations — has made work in this matter!”.

The Table 2 shows some features related to the
laboratory quality management using ISO standards*5%.

RECORDS

“How to
provide

PROCEDURE

“How to do it"

Step-by-step

instructions ’
SOPs

gvidence”

Completed
forms

Table 2. IS0 Stamdards with prest irmpact in laborasory feldts™

The IS0 9000: 2000 addrazses general QIS requirements and
applies to laboratories.

The IS0 9001: 2015 will ensure that euality management 15
now complately intemratad and aligned with the business stra-
The IS0 1518%: 2012 15 related to quality and competence in
medical laboratones.

The IS0 19011: 2011 sets puidelnes for andiing managermnent
systEms.

The ISCr 31000: 2009 endor=es puneiples and gudslines for
sk management.

The IS0 42001:2016 15 related to occupational health and
safety management,

The ISOTEC 17011:2004 specifies general requirements for
accreditation bodias assessing and accreditmg conformmty as-
saszment bodies.

The ISOIEC 17T025: 2002 1= relatad to competsnce of testing
and calibration in laboratories.

The ISOVTEC 17043: 2010 specifies genera] requusments for the
the development and operation of proficiency testing schames,
I50 ang IEC {Tnrermational Electranecimical Commizrion) techmical commmit-
sees collaborme i felds af mutual ferest

In terms of laboratory quality systems, the relevant
IS0 standards are [SO 9000, which addresses quality
management issues, and IS0 17023 and 15189, which
address requirements for testing and calibration labe-
ratories and medical laboratories, respectively's.

1) Organization
Policies, processes and procedures include wi-
stomn, mission, ethics, principles and goals of the o1-

Boletim da SPHM Vol 33 (2) Falho-Dezembra 2018
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THE SUPPORTING ORGANIZATIONAL STRUCTURE

(DECISION-MAKING LEVEL)

LEADERSHIP

MONITORING FOR CONTINUOLYS
IMPROVEMENT

THE MANAGERIAL COMMITMENT

POLICIES AND RESOURCES PUT IN PLACE

3

PLANMING AND IMPLEMENTATION PROCESSES

Nﬁ

THE MEETING OF QUALITY GOALS,
REQUIREMENTS AND STANDARDS

LABORATORY STAFF

CHECKS AUDITS AND
MAMAGEMENT REVIEW

Figure 4. Orzantzation, Policies, Resources and Processesius

ganization and define responsibilities and roles of
the workforce.
See Figure 4 for detailed structure™?",

2) Personnel

Eecruiting and retaiming gqualified staff is crucial
as each employee’s job description and new employ-
ee’s guidance. Provide opportunities for continmous
education and policies relevant to personnel must be
combined with kmowledge, skills and motivation®2%.

Lay out all activities, specific responsibilities,
training, workplace, policies and procedures, work
schedules and competency'327.

Competency may be defined as the application of
knowledge, skills and behaviors used in performing
specific job tasks. If more than one person makes the
same errot, consider the root canse of the error, such
as equipment malfunction and operating procedure

3) Equipment

A good equipment management program provides
a high level performance, reduces variation in test
results and repair costs, and increases technician’s
safety and customer satisfaction. It has to meet phys-
ical requarements for installation and the staff follows
manmufacturer’s spectfications. Maintenance should be
planned and replacement of instrument carried out
when repair is not possible".

Troubleshooting: manufacturers often provide
flowcharts that help to solve problems. Identification
of routine problems related to technieal dufies and
responsibilities and their explanation for a comrective
action™.

Backup instruments: they can maintain the routine
when a machine breaks down until repair™.

4) Purchasing and Inventory

Supplies and reagents must be always available
when needed. Reagents and supplies mustn’t be
lost due to improper storage or used beyond expi-
ration. Main concepts: uninterrupted flow of need-
ed materials, efficiency and effectiveness of the
laboratory™.

5) Process Control

Emphasis on requisitions and forms, safety prac-
tices, handling urgent reguests, collection, labeling,
preservation and transport. storage, retention and dis-
posal of samples!320.

The tracking system includes:

1) After registration or log of all incoming samples
the fraceability of the onginal sample must be
allowed.

2) Safety requirements mmst be assured concermng
transport of samples™27.

10
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Establishment of a policy for sample storage and
disposal in a clear sample management divectly af-
fects patient care and outcome'*’.

6) Information Management

Documents provide information about policies,
processes and procedures. Once the formes are nsed to
record information, they become records™,

Details about documents and records are showed
in the Table 3°320.

Table 3. Docvments and Beconds — Access, Intezrity, Archive and Recovery! ™

Where to keep documents and records
Paper-basad system

Computer-based svstem

Combmation of paper and electronic system

Fegular backups

Accesability, acouracy, ttmeliness, security, confidentiality
and privacy of patient information

7) Documents and Records

Documents provide instiuctions of description of

processes; records provide evidence about the quality
of products and services!*".

Fecords make proof if processes were carried out
as intended!>%.

Details showed in Tables 4, 5 and 6127,

8) Oceurrence Management

Tlus process identifies and handles ervors and neas-
-misses. These events must be addressed to change
processes and prevent errors of happening again.
Mest of the ervor sources occwur in post-examination

Table 4. Cuality Mamyal'*=

COuality manual
The quality maimal sets across the whols documentation of
the laboratory.
It contams a quality pelicy and describes the processes that
take place in the laboratory m order o fulfill the requmements
of particular standards.
Thea quality policy should refer to management, quality avaiz-
tiom, health and zafetv, laboratory methods and procedures
wlhich relate to the same areas.
It shows the orgamzation and responsibilities wathm the labo-
ratory.

Table 5. Procedimes™*

S0P:
Consistency, acomrzey and quality
Detatlad, clear and concise and easily understood
Eeviewed, approved and updated
Header
Steps and datanls
Specific of the laboratory and different from mamafactmer’s
mstachions
S0P mmber and version mumber
Drate of 155ue and of expiry
Tatla and auther
Status
Diepartment of helders/ users; name of holders
Histenzeal data (dates of previous 1ssues)

Table & Dorumsnrs and Facards=

Document Contral
— Documents

Uniform format that meludas
a mumebering system! version

(date)

Formal approval / Inventory
of all docments

Ayailable at the point of use
Drstribution, accessibulity and
TENISion PIOCesses

Formes and worksheets
Stakeholders

Archive of cutdated docu-
ments {old versions)

Document Control
— Records

Parmanence and accassibility

Contmeous menitoring

Tracking of samples

Evzluatmg problems

Secwnify and managemment

THEY ARE NOT REVISED
OB MOLIFIED

and pre-examination. Cotrection of ccowrences can
be done by preventive, remedial and corrective ac-
tions. Management of nonconformities 13 crucial.
Foot case analysis 1s the approach to find superficial
causes of a problem, but also deeper or core problems.
Foots and triggers could be represented by the Ishika-
wa's fishbone diagram of donino effect .

9) Assessment

It i3 necessary to determine effectiveness of a lab-
oratory’s QMS by internal and external audits, and
evaluation of performance in an external guality as-
sessment program. Accepted standards form the basis
for laboratory monitoring! 13,

Boletim dz SPHM Vol. 33 {2) Fulbe-Dezembro 2018
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During audits, information i3 collected about:

— Processes and operating procedures; staff com-
petence and traimng

— Equipment; envircnment; handling of samples

— Quality control and verification of results; re-
cording and reporting practices™ ¥

Aundit report and plan of action:

— Beview the recommendations of assessors; iden-
tify gaps and nonconformities
— Plan to correct nonconformities320
All results and actions taken should be document-
ed in a written report'*,

10} Process Improvement

The classical PDCA (Plan, Do, Check and Act)
model represents easily the main concepts to monitos-
ing and quality improvement”®. Remedial, corrective
and preventive actions take place in this matter™.
Quality indicator (QI): Established measures used to
determine how well an organization meets reguire-
ments and operational expectations. Evaluate costs,
benefits and priorities before choosing QI They have
short-term and long-term implications and fewer are
better than many**0.

Examples: patient identification, hemolyzed and
clotted samples, insufficient quantity or incorrect pro-
portion i the tube, mappropriate container and results
turnaround time™,

11) Customer Service

Customers include patients, physicians, public
health agencies and the community. Customer satis-
faction is a major compoenent of 3 QMS. The primary
clients are health care providers and patients. The
laboratory can receive complaints, but also gquestion-
naires asking some specific questions to allow feed-
back and improvementt3%,

12) Facilities and Safety
Some topics requare a lot of endeaver and investment:

—Power supply, water systems, ventilation,
cleaning, standard safety practices for han-
dling hazardous materials, disposal of bio-

logical and chemical wastes, warnings, safety
precautions for radiation and fire, instructions
for the use of fire extinguishers, circulation
pathways of biclogical samples among differ-
ent sections are general conditions concerning
work environment.

— Avoid needle recapping and put sharps in spe-
cific containers.

— Biological spills and decontamination measures,

— Ergonomics: prevention of musculoskeletal syn-
dromes, fatigue and injury; provision of person-
al protective equipment such as gloves, goggles,
masks and laboratory coats.

— Risk assessment of laboratory-acouired infections.

- Emergency response planning’**".

PROACTIVE APPROACHES AND
IMPLEMENTATION OF AQUALITY
PROGEAM

By the establishment of pricrities, sharing of ex-
pertise and presentation of tocls, theoretical models
can make practical work easier. Strategies and tactical
planning form the baseline and target arclutecture of
a gquality management system, followed by process
and competence management**!. Customer evalua-
tion generates a feedback to all build-time and run-
-time processes®. The financing of resources (human
and material — clinical and laboratory equipment,
information technology-records and responsibilities)
and services is fundamental’®. To achieve good risk
management it is crucial to identify and analyze the
root and trajectory of a problem, which, 1n furm, will
lead to its proper evaluation, control and prevention.
Guood practice comphiance, upgrading of professionals
and implementation of a quality management system
with the report of adverse events are milestones in the
gquality assurance™® . The Proactive Risk Manage-
ment comprises innovation and change by a fune-
tional point of view: predictive, measwable and con-
trolling the risk'®_ See table 7 for details™**.

The tools employed in the risk management stand
in the risk assessment and error commmunication fol-
lowed by control and revision processes, making
changes where necessary to improve performances
and overall quality®51320
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Table 7. Implemantation of an Ixtegrated Cuality Managemen: Program ma

Labom m-l kiv

§

Implementation

Mappimg the laboratory work process (workfow)

Azzeszment of pre-, mnfra- and post- analytical phases

Laboratory management team

Daserptive quality svstem model desipned hike a prezls

Diocument struchwe and version contrel

Traimng and assessmyz compatency

el Bl S E ol el B

Process contrel (intamal and external)

Czlity goals and mdicators

el

Inprovement

The author declares no conflict of interest.

REFERENCES

1. Gotwald M. Landsdown GE- Clinical povernmce: Improving the quality

ba

af healthcare for patients and service users. Berkshire: MoGrawHill, 2014

. Scally . Dooaldson LT Clinical governance and the drve for qua.h.qr

inmma:mt.ntham}'ESinEth.ud. BMT.
dod: 10.11 TL50.6L.

1908, 217715006145,

. AhA NS KlnannN‘S. [ Delnoly DM, Ten Asbrock AHA, Custars

T: Concepiual frameworks for health systems performance: a quest for
efectivaness, quality, and inprovement. Inben:a.l:im:.al.Tn‘Jl:u.nlﬁerua]i.qr
in Health Care; 2003:13 i'*‘ 377-308. hrps-//doiorg/10.109 3/ inighc/
mzhl44. [Accessed on February 20, 2018

. Smuth PG, Memitt GM- Proactive risk manazement conmolling uncer-

tainly in prodoct development. Wew Yook, Prodoctivity Press, 2002.

. Fragata - Pisco medico. March 2005, Available at: I'.tlp Ferarw hosplind-

sepe mir-saude pr WF rdonhyres FOFBFE4-T4DE-4205-BCTF [Anres-
sed om My 28, 2008].

. Furz T: Cuality msk management in blood establshments. 2J08-11-01.

Anvzilable at hepelsww ibtooin”_DouranPortal Tocuments S5 {844550-
-3033-4en]-0fe5-BealdTa Thaed paf [Accessed on April 22, 2004

.

L

. WHO. Labaratory

. Bolton-Mages FEB. Cohen H: Serions hazards of mansfsion (SHOT)

haermovigilance and progress is improving Tapsfusion safety. Britsh Tour-
pal of Haemarology 20013;163:303-14.

Gropnet N: The different tools m quality mapagement. [SBT Sci Sar
07 E150-158

. Weaske M: Businass process managemsnt: conceps, languagss, apchiec-

ares. Mew York, Springer, 2007.

. Wilkinson B Quality. ISBT S Ser 2008,3:238-247.
. Dumeat LT, AvBochon JB: Making risk statements stcks. Vox Sang

1002;23:190-203

. Memickeam TS, Avkamagan 5: Evahation of qualify menagement sysiems

implemsntadon i medical dingoostic laboratores benchmarked for ac-
creditaton. J Med Lab Djng:lmi 201 363 27-35.
¢ Mapazement System” Handbook. Geneva.

Warld Health Orzamizasion, 2011 T5BN: 073-02-4-154217.4

. McShemy B Peamce P -:]im:nl(_mma.n:e.i(_.uﬂemlmp}a]mtim

for Healthcare Professionals. Wiley-Blackwell, Chochester; 2011

. Climical Performence, accountabdity and knks with benchlearming Schar-

le A, Admmecz A (Budapest Insdnate), Murm A (University of Derby) in
collaboraton with ICF, Emropemn Commeéssion; Limemibourg: Publications
Office of the Eurepean Unjon, 2017. ISEN 978-92-79-77117-6;
doi- 102767953804,

. IS0 Standards (Tnternet homepage). Gepeva: Infernational Orzamization

for Standardization. Awailable at hifp:!'www iso.org tso home/stan-
dards’.. stamdardsiso_9000hom [Accessed on May 24, 2016].

7. CLAI Standards (Tntermet bomspage). Wayne: Clntcal md Laboratony

Sandards Institute. Avatlabie at hop:dsiorg

WHO. Croality Mamual — Template (Version 2013). Supplement to the
Laboratory Crality Management System Trainies Toolkit, Module 16—
Coruments and records. Available at www. who iot thr'mainmg, labora-
tary_qualify'quality mamalen’. [Accessed on Jupe 2, 2016).

. [EC Imferpational Standands (Internet homepaps). Geneva- Infemational

Electrotechnical Commeszion Available at: hop:wmmwiec.ch’. [Accessed
D:Ilh"'.ar!.- M. lﬁ]

Fung MEL Grossman BT, Hillyer CD, Westhoff CM, editors. AABE Te-
chmical Mamal, 18th ed. Bethesda; Americon Associaton of Blood Banks;
014,

Eaplan PS5, Noron TP Le Tablean dz bord prospectif. 2 adition. Paris,
d'Organisation, 2003. htp:wwnw. dh. gov.uk/en Publichealth/ Panentsa-
fety/ Clincal governane e indey b, [Accessed on My 24, 2004].

- Agcredifaion Crmada — Fequired Organizational Practices (Handbook

1017} Awadable at waww govpe.caphotos/'origingl sro_rophandbook pdf.
[Accessed on March 12, Z018).

. Teles AL Camacterizacio e avaling o do impacto dos emos nos serviges de

medicina ransfirsional Master's dissermton. Lishoa, 2014,

Boletim da SPHM Vel 33 (2) Jalhe-Dezembro 2018



