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ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies
(ISO member bodies). The work of preparing International Standards is normally carried out through ISO
technical committees. Each member body interested in a subject for which a technical committee has been
established has the right to be represented on that committee. International organizations, governmental and

non-governmental—in—tisisop—with1SO—also—take—part—in—the—work—SO—collaberates—closely—with the
International| Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.
Internationall Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.

The main task of technical committees is to prepare International Standards. Draft International Standards
adopted by [the technical committees are circulated to the member bodies for voting/JPublication as an
Internationall Standard requires approval by at least 75 % of the member bodies casting,a vote.

Attention is drawn to the possibility that some of the elements of this document¢may be the subject of patent
rights. 1ISO shall not be held responsible for identifying any or all such patent rights.

ISO 15189 was prepared by Technical Committee ISO/TC 212, Clinical’ laboratory testing and in |vitro
diagnostic tdst systems.

This second edition cancels and replaces the first edition (1IS@15189:2003) which has been technjcally
revised in orfer to align it more closely with the second edition 6fISO/IEC 17025.
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Introduction

This International Standard, based upon ISO/IEC 17025 and ISO 9001, provides requirements for
competence and quality that are particular to medical laboratories!). It is acknowledged that a country could
have its own specific regulations or requirements applicable to some or all its professional personnel and their
activities and responsibilities in this domain.

Medical laboratory services are essential to patient care and therefore have to be available to-meet the needs
of al| patients and the clinical personnel responsible for the care of those patients. Such seryices include
arrarjgements for requisition, patient preparation, patient identification, collection of samples, transportation,
stordge, processing and examination of clinical samples, together with subsequent xalidation, interpretation,
repofting and advice, in addition to the considerations of safety and ethics in medicallaboratory wprk.

Whepever allowed by national regulations, it is desirable that medical laboratory services|include the
exanpination of patients in consultation cases, and that those services actively-participate in the prevention of
disegse in addition to diagnosis and patient management. Each laboratory ought also to proyide suitable
edudational and scientific opportunities for professional staff working withit.

Whilg this International Standard is intended for use throughout the eurrently recognised disciplings of medical
laboratory services, those working in other services and disciplines could also find it useful and appropriate. In
addition, bodies engaged in the recognition of the competencerof medical laboratories will be able to use this
Interpational Standard as the basis for their activities. If aZlaboratory seeks accreditation, it sholild select an
accrediting body which operates to appropriate international standards and which takes into [account the
particular requirements of medical laboratories.

Dempnstrated conformity to this International Standard does not imply conformity of the quality management
systgm within which the laboratory operates to'all the requirements of ISO 9001. This International Standard is
not intended to be used for the purposes_of certification.

The |correlation between the clauses and subclauses of this second edition of ISO 15189 gnd those of
ISO P001:2000 and of ISO/IEC 17025:2005 is detailed in Annex A of this International Standard.

1) In other languages, these laboratories can be designated by the equivalent of the English term “clinical laboratories.”

© 1SO 2007 — All rights reserved \4
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Medical laboratories — Particular requirements for quality and
competence

1

11

labofatories.

1.2

systgms and assessing their own competence, and for use by accredijtation bodies in c

reco

2

The

ISO
ISO
ISO

ISO/

of prpficiency testing schemes

ISO/

3

For the purpeses of this document, the following terms and definitions apply.

31

accrgditation

Scope

This International Standard specifies requirements for quality and competence particula

hnising the competence of medical laboratories.

Normative references

B1 (all parts), Quantities and units
D000:2005, Quality management systems. < Fundamentals and vocabulary
D001:2000, Quality management systems — Requirements

EC Guide 43-1, Proficiency testing by interlaboratory comparisons — Part 1: Development g

EC 17025:2005, General.requirements for the competence of testing and calibration laboratq

Ferms and-definitions

following referenced documents are indispensable forithe application of this document.
references, only the edition cited applies. For undated references, the latest edition of thg
document (including any amendments) applies.

I to medical

This International Standard is for use by medical laboratories in developingtheir quality mmanagement

bnfirming or

For dated
referenced

nd operation

ries

procedure by which an authoritative body gives formal recognition that a body or person is competent to carry
out specific tasks

3.2

accuracy of measurement
closeness of the agreement between the result of a measurement and a true value of the measurand

[VIM

1993, definition 3.5]

© 1SO 2007 — All rights reserved
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3.3

biological reference interval

reference interval

central 95 % interval of the distribution of reference values

NOTE 1 This supersedes such incorrectly used terms as “normal range”.

NOTE 2 It is an arbitrary but common convention to define the reference interval as the central 95 % interval. Another
size or an asymmetrical location of the reference interval could be more appropriate in particular cases. See [13] in the
Bibliography.

3.4
examinatio:ln
set of operations having the object of determining the value or characteristics of a property

NOTE Inf some disciplines (e.g. microbiology) an examination is the total activity of a number of tests)yobservatigns or
measurements.
3.5

laboratory gapability
physical, environmental and information resources, personnel, skills and ,expertise available forl the
examination$ in question

NOTE Alreview of laboratory capability could include results of earlier participation in interlaboratory comparisgns or
external qualify assessment schemes or the running of trial examination programmes, or all these, in order to demongtrate
uncertainties f measurement, limits of detection, etc.

3.6
laboratory director
competent person(s) with responsibility for, and authority over; a laboratory

NOTE 1 For the purposes of this International Standard, the person or persons referred to are designated collegtively
as "laboratory| director".

NOTE 2  Ngtional, regional and local regulations may apply with regard to qualifications and training.

3.7
laboratory mmanagement
person(s) who manage the activities.of-a laboratory headed by a laboratory director

3.8
measuremeint
set of operations having the-object of determining a value of a quantity

[VIM:1993, definition’2:1]

3.9
medical laboratory
clinical laboratory
laboratory for the biological, microbiological, immunological, chemical, immunohaematological, haematological,
biophysical, cytological, pathological or other examination of materials derived from the human body for the
purpose of providing information for the diagnosis, prevention and treatment of disease in, or assessment of
the health of, human beings, and which may provide a consultant advisory service covering all aspects of
laboratory investigation including the interpretation of results and advice on further appropriate investigation

NOTE These examinations also include procedures for determining, measuring or otherwise describing the presence
or absence of various substances or micro-organisms. Facilities which only collect or prepare specimens, or act as a
mailing or distribution centre, are not considered to be medical or clinical laboratories, although they may be part of a
larger laboratory network or system.
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3.10

post-examination procedures

postanalytical phase

processes following the examination including systematic review, formatting and interpretation, authorization
for release, reporting and transmission of the results, and storage of samples of the examinations

3.11

pre-examination procedures

preanalytical phase

steps starting, in chronological order, from the clinician’s request and including the examination requisition,
preparation of the patient, collection of the primary sample, and transportation to and within the laboratory,

d 1 I} ) Lo 1 H m ] 1
an ETTUTTTY WIHICTT UTS diialyliLal TAAlTITNauulT provtUurc UTyIlos

312
primary sample

spedgimen

set of one or more parts initially taken from a system

NOTE In some countries, the term “specimen” is used instead of primary sample~(or a subsample of it)), which is the
sample prepared for sending to, or as received by, the laboratory and which is intended-for examination.

3.13
quantity
attrijute of a phenomenon, body or substance that may besdistinguished qualitatively and| determined
quantitatively

[VIM}1993, definition 1.1]

3.14
qualjty management system
management system to direct and control an organization with regard to quality

[1ISO[9000:2005, definition 3.2.3]

NOTE For the purposes of this International standard, the "quality" referred to in this definition relateqg to matters of
both management and technical competence.

3.15
refe:lral laboratory
extefnal laboratory to which a sample is submitted for a supplementary or confirmatory examinatign procedure
and report

3.16
sample
one ¢r more-parts taken from a system and intended to provide information on the system, often {o serve as a
basig for‘décision on the system or its production

EXAMPLE A volume of serum taken from a larger volume of serum.

3.17

traceability

property of the result of a measurement or the value of a standard whereby it can be related to stated
references, usually national or international standards, through an unbroken chain of comparisons all having
stated uncertainties

[VIM:1993, definition 6.10]

© 1SO 2007 — All rights reserved 3
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3.18

trueness of measurement

closeness of agreement between the average value obtained from a large series of results of measurements
and a true value

NOTE Adapted from ISO 3534-1:1993, definition 3.12

3.19

uncertainty of measurement

parameter, associated with the result of a measurement, that characterizes the dispersion of the values that
could reasonably be attributed to the measurand

[VIM:1993, definition 3.9]

4 Management requirement

4.1 Organization and management
4.1.1 The|medical laboratory or the organization of which the laboratory is a part'shall be legally identifigble.

41.2 Medjcal laboratory services, including appropriate interpretation_and advisory services, sha]l be
designed to meet the needs of patients and all clinical personnel responsible/for patient care.

4.1.3 The|medical laboratory (hereafter referred to as “the laboratory”) shall meet the relevant requirenpents
of this Interpational Standard when carrying out work in its permanent facilities, or at sites other than the
permanent facilities for which it is responsible.

4.1.4 Thelresponsibilities of personnel in the laboratory with an involvement or influence on the examination
of primary samples shall be defined in order to identify conflicts of interest. Financial or political considerations
(e.g. inducernents) should not influence testing.

41.5 Labgratory management shall have responsibility for the design, implementation, maintenancg and
improvement of the quality management system. This shall include the following:

a) managgment support of all laboratory personnel by providing them with the appropriate authority| and
resources to carry out their duties;

b) arrangements to ensure that.management and personnel are free from any undue internal and external
commeicial, financial op-ather pressures and influences that may adversely affect the quality of their work;

c) policiesjand procedures for ensuring the protection of confidential information (see Annex C);

d) policies|and procedures for avoiding involvement in any activities that would diminish confidence |n its
competgncey.impartiality, judgement or operational integrity;

e) the organizational and management structure of the laboratory and its relationship to any other
organization with which it may be associated;

f)  specified responsibilities, authority and interrelationships of all personnel;
g) adequate training of all staff and supervision appropriate to their experience and level of responsibility by
competent persons conversant with the purpose, procedures and assessment of results of the relevant

examination procedures;

h) technical management which has overall responsibility for the technical operations and the provision of
resources needed to ensure the required quality of laboratory procedures;

4 © 1SO 2007 — All rights reserved
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appointment of a quality manager (however named) with delegated responsibility and authority to oversee

compliance with the requirements of the quality management system, who shall report directly to the level

of laboratory management at which decisions are made on laboratory policy and resources;

)

appointment of deputies for all key functions, while recognizing that in smaller laboratories individuals can

have more than one function and that it could be impractical to appoint deputies for every function.

4.1.6 Laboratory management shall ensure that appropriate communication processes are
within the laboratory and that communication takes place regarding the effectiveness of
management system.

established
the quality

4.2 [ Quality management system

4.2.1 Policies, processes, programmes, procedures and instructions shall bemdocun
communicated to all relevant personnel. The management shall ensure that the documents are
and implemented.

4.2.2
parti

The quality management system shall include, but not be limited to,“internal quality
Cipation in organized interlaboratory comparisons such as external quality. assessment schem

4.2.3
state
be rq

Policies and objectives of the quality management system shall be defined in a ¢
ment under the authority of the laboratory director and documentedin a quality manual. Thi
adily available to appropriate personnel, shall be concise andhall include the following:

a) the scope of service the laboratory intends to provide;

b) the laboratory management’s statement of the laboratery’s standard of service;

c) the objectives of the quality management system;

d) & requirement that all personnel concerned with examination activities familiarize themsel
uality documentation and implement the-policies and procedures at all times;

e) fhe laboratory’s commitment to “good professional practice, the quality of its examit
compliance with the quality management system;

f)  the laboratory management's commitment to compliance with this International Standard.

4.2. A quality manuad shall describe the quality management system and the strug

nented and
understood

control and
es.

uality policy
5 policy shall

ves with the

ations, and

ture of the

reference to
mentation in

drd, shall be

referenced

€ requirements for
under the authorlty and responsibility of an individual appomted to be responsible for quality by the laboratory
management [see 4.1.5i)].

€ Kep

The table of contents of a quality manual for a medical laboratory might be as follows.

a) Introduction.

b) Description of the medical laboratory, its legal identity, resources and main duties.
c) Quality policy.

d) Staff education and training.

© 1SO 2007 — All rights reserved
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e) Quality assurance.

f)  Document control.

g) Records, maintenance and archiving.

h) Accommodation and environment.

i) Instruments, reagents and/or relevant consumables management.

j)  Validation of examination procedures.

k) Safety.

I)  Environfnental aspects [e.g., transportation, consumables and waste disposal, in addition to, and different
from, h)|and i)].

m) Resear¢h and development (If appropriate).

n) List of exkamination procedures.

o) Requesj protocols, primary sample, collection and handling of laboratory’'samples.
p) Validatipn of results.

q) Quality gontrol (including interlaboratory comparisons).

r) Laboratpry information system (see Annex B).

s) Reporting of results.

t) Remedipl actions and handling of complaints.

u) Commupications and other interactions ‘with patients, health professionals, referral laboratories| and
supplierg.

v) Internaljaudits.

w) Ethics (3ee Annex C).
4.2.5 Labgratory managément shall establish and implement a programme that regularly monitors| and
demonstratels proper calibration and function of instruments, reagents and analytical systems. It shall|also

have a documented and recorded programme of preventive maintenance and calibration (see 5.3.2), whig¢h, at
a minimum, follows“manufacturer’'s recommendations.

4.3 Documeént control

4.31 The laboratory shall define, document and maintain procedures to control all documents and
information (from internal and external sources) that form its quality documentation. A copy of each of these
controlled documents shall be archived for later reference and the laboratory director shall define the retention
period. These controlled documents may be maintained on any appropriate medium — including, or not, paper.
National, regional and local regulations concerning document retention could apply.

NOTE In this context, “document” is any information or instructions, including policy statements, text books,
procedures, specifications, calibration tables, biological reference intervals and their origins, charts, posters, notices,
memoranda, software, drawings, plans, and documents of external origin such as regulations, standards or examination
procedures.

6 © 1SO 2007 — All rights reserved
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4.3.2 Procedures shall be adopted to ensure that:

a) all documents issued to laboratory personnel as part of the quality management system are reviewed and
approved by authorized personnel prior to issue;

b) a list, also referred to as a document control log, identifying the current valid revisions and their
distribution is maintained;

c) only currently authorized versions of appropriate documents are available for active use at relevant
locations;

d) ocuments are periodicdally reviewed, revised wrher necessdry, dfna approvea Dy authorized personnel;

e) [nvalid or obsolete documents are promptly removed from all points of use, or otherwise)assjured against
nadvertent use;

f) fetained or archived superseded documents are appropriately identified to preventtheir inadvertent use;

g) |f the laboratory’s documentation control system allows for the amendment of documepts by hand
pending the re-issue of documents, the procedures and authorities for)Such amendments |are defined,
while amendments are clearly marked, initialled and dated, and a revised document is formally re-issued
AS soon as practicable;

h) procedures are established to describe how changes to documeénts maintained in computerized systems
bre to be made and controlled.

4.3.3 All documents relevant to the quality management'system shall be uniquely identified, to include:
a) fitle;

b) edition or current revision date, or revision fiumber, or all these;
c) pumber of pages (where applicable);

d) futhority for issue;

e) $ource identification.

4.4 | Review of contracts

4.4.1 Where a laboratory enters into a contract to provide medical laboratory services, it shall gstablish and
maintain procedures for review of contracts. The policies and procedures for these reviews |eading to a
change in the‘arrangements for examinations or contracts shall ensure that:

a) fequirements, including the methods to be used, are adequately defined, documented and understood
see 5.5);

b) the laboratory has the capability and resources to meet the requirements;
c) appropriate procedures selected are able to meet the contract requirements and clinical needs (see 5.5).

In reference to b), the review of capability should establish that the laboratory possesses the necessary
physical, personnel and information resources, and that the laboratory’s personnel have the skills and
expertise necessary, for the performance of the examinations in question. The review may also encompass
results of earlier participation in external quality assurance schemes using samples of known value in order to
determine uncertainties of measurement, limits of detection, confidence limits, etc.

4.4.2 Records of reviews, including any significant changes and pertinent discussions, shall be maintained
(see 4.13.3).

© 1SO 2007 — All rights reserved 7
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review shall also cover any work referred by the laboratory (see 4.5).

health

companies) shall be informed of any deviation from the contract.

4.4.5

shall be repeated and any amendments shall be communicated to all affected parties.

4.5 Examination by referral laboratories

4.51
laboratories
related disci
shall be res
ensure that

insurance companies, pharmaceutical

If a contract needs to be amended after work has commenced, the same contract review process

The laboratory shall have an effective documented procedure for evaluating and selecting referral

as well as consultants who are to provide second opinions for histopathology, cytology]
blines. Laboratory management, with the advice of users of laboratory services where approy
onsible for selecting and monitoring the quality of referral laboratories and consultants-and
he referral laboratory or referral consultant is competent to perform the requested examinatio|

and
riate,
shall
ns.

4.5.2 Arrapgements with referral laboratories shall be reviewed periodically to ensure that;

a) requirements, including the pre-examination and post-examination procedures,\are adequately defjned,
documented, and understood;

b) the refefral laboratory is able to meet the requirements and that there areé .no conflicts of interest;

c) selectiop of examination procedures is appropriate for the intended use;

d) respectiyve responsibilities for the interpretation of examinationresults are clearly defined.

Records of g

453 The
of all samp
responsible
laboratory re

454 The
laboratory e
laboratory p
laboratory, W

National, reg
However, th

format of th
laboratory d

uch reviews shall be maintained in accordance with national, regional or local requirements.

laboratory shall maintain a register of all refefral laboratories that it uses. A register shall be
es that have been referred to another<laboratory. The name and address of the labor
for the examination result shall be provided to the user of laboratory services. A duplicate g
port shall be retained in both the patient record and in the permanent file of the laboratory.

referring laboratory and not the. referral laboratory shall be responsible for ensuring that re
kamination results and findings are provided to the person making the request. If the refe
repares the report, it shall jinclude all essential elements of the results reported by the re
ithout alterations that could affect clinical interpretation.

ional and local regulations may apply.
s does notyrequire that the referring laboratory report include every word and have the

e referral_laboratory report, unless national/local laws or regulations require it. The refe
rector “may elect to provide additional interpretative remarks to those, if any, of the re

laboratory, i

should be clg¢arly identified.

kept
atory
f the

ferral
rring
erral

bxact
rring
ferral

the_context of the patient and the local medical environment. The author of such added re

nrarks

4.6 Exter

4.6.1

nal services and supplies

Laboratory management shall define and document its policies and procedures for the selection and

use of purchased external services, equipment and consumable supplies that affect the quality of its service.
Purchased items shall consistently meet the laboratory’s quality requirements. National, regional or local
regulations may require records of purchased items. There shall be procedures and criteria for inspection,
acceptance/rejection and storage of consumable materials.

4.6.2 Purchased equipment and consumable supplies that affect the quality of the service shall not be used

until they have been verified as complying with standard specifications or requirements defined for the
procedures concerned. This may be accomplished by examining quality control samples and verifying that

© 1SO 2007 — All rights reserved
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results are acceptable. Documentation of the supplier's conformity with its quality management system may
also be used for verification.

4.6.3 There shall be an inventory control system for supplies. Appropriate quality records of external
services, supplies and purchased products shall be established and maintained for a period of time, as
defined in the quality management system. This system shall include the recording of lot numbers of all
relevant reagents, control materials and calibrators, the date of receipt in the laboratory and the date the
material is placed in service. All of these quality records shall be available for laboratory management review.

4.6.4 The laboratory shall evaluate suppliers of critical reagents, supplies and services that affect the quality
of examinations and shall maintain records of these evaluations and list those approved.

4.7 | Advisory services
Apprppriate laboratory professional staff shall provide advice on choice of examinations and use of the
services, including repeat frequency and required type of sample. Where appropriate; interpretation of the
results of examinations shall be provided.
There should be regular documented meetings of professional staff with the. clinical staff regarding the use of

the laboratory services and for the purpose of consultation on scientific matters. The professional staff should
partitipate in clinical rounds, enabling advice on effectiveness in general-as well as in individual cases.

4.8 | Resolution of complaints
The [aboratory shall have a policy and procedures for the resolution of complaints or other feedbpack received
from|clinicians, patients or other parties. Records of complaints and of investigations and correftive actions
takem by the laboratory shall be maintained, as required{see 4.13.3 i)].

NOTE Laboratories are encouraged to obtain both\pésitive and negative feedback from the users of fheir services,
prefefably in a systematic way (e.g. surveys).

4.9 | Identification and control of noficonformities
4.9.1 Laboratory management shall. have a policy and procedure to be implemented when it|detects that
any aspect of its examinations does:not conform with its own procedures or the agreed upon requirements of
its qyiality management system-or.the requesting clinician. These shall ensure that:
a) personnel responsiblefor problem resolution are designated;

b) the actions to betaken are defined;

c) the medical\significance of the nonconforming examinations is considered and, where apgropriate, the
requesting-Clinician informed;

d) examinations are halted and reports withheld as necessary;

e) corrective action is taken immediately;

f) the results of nonconforming examinations already released are recalled or appropriately identified, if
necessary;

g) the responsibility for authorization of the resumption of examinations is defined,;

h) each episode of nonconformity is documented and recorded, with these records being reviewed at regular
specified intervals by laboratory management to detect trends and initiate preventive action.

NOTE Nonconforming examinations or activities occur in many different areas and can be identified in many different
ways, including clinician complaints, quality control indications, instrument calibrations, checking of consumable materials,
staff comments, reporting and certificate checking, laboratory management reviews, and internal and external audits.

© 1SO 2007 — All rights reserved 9
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4.9.2 If it is determined that nonconforming examinations could recur or that there is doubt about the
laboratory’s compliance with its own policies or procedures as given in the quality manual, procedures to
identify, document and eliminate the root cause(s) shall be promptly implemented (see 4.10).

4.9.3 The laboratory shall define and implement procedures for the release of results in the case of
nonconformities, including the review of such results. These events shall be recorded.

4.10 Corrective action

4.10.1 Procedures for corrective action shall include an investigative process to determine the underlying
cause or causes of the problem. These shall, where appropriate, lead to preventive actions. Corrective action
shall be appfopriate to the magnitude of the problem and commensurate with possible risks.

410.2 Lab

Tratory management shall document and implement any changes required to itsmoperational
procedures fe

sulting from corrective action investigations.

4.10.3 Labgratory management shall monitor the results of any corrective action taken;-in order to e
that they haye been effective in overcoming the identified problems.

sure

4.10.4 Whs t on
shall

ction

n the identification of non-conformity or the corrective action investigation casts doul
compliance with policies and procedures or the quality management system, faboratory management
ensure that gppropriate areas of activity are audited in accordance with 4.14, The results of corrective &
shall be subimitted for laboratory management review.

4.11 Prevdntive action

4111 Nee
quality man
developed, i

Hed improvements and potential sources of noncenformities, either technical or concernin
hgement system, shall be identified. If preventive action is required, action plans sha
mplemented and monitored to reduce the likelihood of the occurrence of such nonconforn

) the
| be
hities

and to take gdvantage of the opportunities for improvement.

4.11.2 Progedures for preventive action shall includé the initiation of such actions and application of controls
to ensure that they are effective.

NOTE 1 A
trend- and ris

bart from the review of the operational procedures, preventive action might involve analysis of data, incl
-analyses and external quality. agsurance.

uding

NOTE 2 P
the identificati

eventive action is a pro-active process for identifying opportunities for improvement rather than a reactjon to

pn of problems or conipfaints.

4.12 Continual improvement

4.12.1 All gperational procedures shall be systematically reviewed by laboratory management at re
intervals, ad defined in the quality management system, in order to identify any potential source
nonconformance\or other opportunities for improvement in the quality management system or tech
practices. Ag¢tion plans for improvement shall be developed, documented and implemented, as appropriat

gular
s of
nical
E.

4.12.2 After action has been taken resulting from the review, laboratory management shall evaluate the
effectiveness of the action through a focused review or audit of the area concerned.

4.12.3 The results of action following the review shall be submitted to laboratory management for review and
implementation of any needed changes to the quality management system.

4.12.4 Laboratory management shall implement quality indicators for systematically monitoring and
evaluating the laboratory’s contribution to patient care. When this programme identifies opportunities for
improvement, laboratory management shall address them regardless of where they occur. Laboratory
management shall ensure that the medical laboratory participates in quality improvement activities that deal
with relevant areas and outcomes of patient care.
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4.12.5 Laboratory management shall provide access to suitable educational and training opportunities for all
laboratory personnel and relevant users of laboratory services.

4.13 Quality and technical records

4.13.1 The laboratory shall establish and implement procedures for identification, collection, indexing, access,
storage, maintenance and safe disposal of quality and technical records.

4.13.2 All records shall be legible and stored such that they are readily retrievable. Records may be stored
on any appropriate medium subject to national, regional or local legal requirements (see Note, 4.3.1).
Facilities shall provide a suitable environment to prevent damage, deterioration, loss or unauthorized access.

4.13[3 The laboratory shall have a policy that defines the length of time various records pertaining to the
quality management system and examination results are to be retained. Retention time shall\be defined by the
nature of the examination or specifically for each record.

Natignal, regional and local regulations may apply.

Thede records may include but are not limited to the following:

a) fequest forms (including the patient chart or medical record only if used as the request form);
b) examination results and reports;

c) [nstrument printouts;

d) examination procedures;

e) |aboratory work-books or sheets;

f)  fccession records;

g) talibration functions and conversion factors;

h) guality control records;

i) fomplaints and action taken;

j)  fecords of internal and’external audits;

k) external quality assessment records/interlaboratory comparisons;

[) quality improvement records;

m) |nstfument maintenance records, including internal and external calibration records;

n) lot documentation, certificates of supplies, package inserts;
0) incident/accident records and action taken;

p) staff training and competency records.

4.14 Internal audits

4.14.1 In order to verify that operations continue to comply with the requirements of the quality management
system, internal audits of all elements of the system, both managerial and technical, shall be conducted at
intervals defined by the system itself. The internal audit shall progressively address these elements and
emphasize areas critically important to patient care.

© IS0 2007 — Al rights reserved 1
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4.14.2 Audits shall be formally planned, organized and carried out by the quality manager or designated
qualified personnel. Personnel shall not audit their own activities. The procedures for internal audits shall be
defined and documented and include the types of audit, frequencies, methodologies and required
documentation. When deficiencies or opportunities for improvement are noted, the laboratory shall undertake
appropriate corrective or preventive actions, which shall be documented and carried out within an agreed
upon time.

The main elements of the quality management system should normally be subject to internal audit once every
twelve months.

4.14.3 The results of internal audits shall be submitted to laboratory management for review.

415 Manalgement review
4.15.1 In ofder to ensure their continuing suitability and effectiveness in support of patient care and to
introduce arjy necessary changes or improvements, laboratory management shall review(the laboratory’s
quality manggement system and all of its medical services, including examination and advisory activities| The
results of the review shall be incorporated into a plan that includes goals, objectives™and action planps. A
typical periogl for conducting a management review is once every twelve months.

4.15.2 Management review shall take account of, but not be limited to:

a) follow-up of previous management reviews;

b) status of corrective actions taken and required preventive action;

c) reports from managerial and supervisory personnel;

d) the outdome of recent internal audits;

e) assessment by external bodies;

f) the outgome of external quality assessment'and other forms of interlaboratory comparison;

g) any chahges in the volume and type of\work undertaken;

h) feedbadk, including complaints andjother relevant factors, from clinicians, patients and other parties;
i) quality ipdicators for monitering the laboratory’s contribution to patient care;

i) nonconformities;

k) monitoring of turnaround time;

I) results ¢f continuous improvement processes;

m) evaluation of suppliers.

Shorter intervals between reviews should be adopted when a quality management system is being
established. This will allow early action to be taken in response to those areas identified as requiring
amendment of the quality management system or other practices.

4.15.3 The quality and appropriateness of the laboratory’s contribution to patient care shall, to the extent
possible, be monitored and evaluated objectively.

NOTE Data available will differ according to laboratory type or location (e.g. hospital, clinic or referral laboratory).
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4.15.4 Findings and the actions that arise from management reviews shall be recorded, and laboratory staff
shall be informed of these findings and the decisions made as a result of the review. Laboratory management

shall

ensure that arising actions are discharged within an appropriate and agreed-upon time.

5 Technical requirements

5.1

5.1.1
that

Personnel

Laboratory management shall have an organizational plan, personnel policies and job

efine aualifications-and duties for all nersonnel
| g

5.1.4 Laboratory management shall maintain records of the relevant educational cand

quali
avail

Othéefr records available to authorized persons relating to personnel health may include records of

OcCcCu

5.1.3 The laboratory shall be directed by a person or persons having executive responsib
competence to assume responsibility far the services provided.

NOT

well gs training and experience of several years in a medical laboratory.

5.1.4 The responsibilities Jof the laboratory director or designees shall include profession
conspltative or advisoryorganizational, administrative and educational matters. These shall be r¢
services offered by thelaboratory.

The
able

a)

b)

c)

fications, training and experience, and competence of all personnel. This information sha
Able to relevant personnel, and may include:

Certification or license, if required;

references from previous employment;

ob descriptions;

records of continuing education and achievements;
Competency evaluations;

brovision for untoward incident or accident reports.

pational hazards and records of immunization status.

E Here, competence is understood as the product of basic academic, postgraduate and continuing

aboratory director or designees for each task should have the appropriate training and back
to discharge the following responsibilities:

brovide advice to those requesting information about the choice of tests, the use of the labor
bnd/the interpretation of laboratory data;

descriptions

professional
Il be readily

exposure to

ility and the

education, as

bl, scientific,
levant to the

ground to be

htory service

serve as an active member(s) of the medical staff for those facilities served, if applicable and
relate and function effectively (including contractual arrangements, if necessary), with

1) applicable accrediting and regulatory agencies,

2) appropriate administrative officials,

3) the healthcare community,

4) the patient population served;

© 1SO 2007 — All rights reserved
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d) define, implement and monitor standards of performance and quality improvement of the medical
laboratory service or services;

e) implement the quality management system (the laboratory director and professional laboratory personnel
should participate as members of the various quality improvement committees of the institution, if
applicable);

f) monitor all work performed in the laboratory to determine that reliable data are being generated;

g) ensure that there are sufficient qualified personnel with adequate documented training and experience to
meet the needs of the laboratory;

h) plan, sef goals, develop and allocate resources appropriate to the medical environment;
i) provide gffective and efficient administration of the medical laboratory service, including budget plapning
and corftrol with responsible financial management, in accordance with institutional assigoment of [such
respongjbilities;

j)  provide |educational programmes for the medical and laboratory staff and participate in educafional
programmes of the institution;

k) plan and direct research and development appropriate to the facility;

[) select apd monitor all referral laboratories for quality of service;

m) implemgnt a safe laboratory environment in compliance with good practice and applicable regulations|
n) address|any complaint, request or suggestion from users of laboratory services;

0) ensure dood staff morale.

The laboratqry director need not perform all responsibilities personally. However, it is the laboratory director
who remaing responsible for the overall operation-and administration of the laboratory, for ensuring that quality

services are|provided for patients.

5.1.5 Thefe shall be staff resources adequate to the undertaking of the work required and the carrying out
of other fungtions of the quality management system.

5.1.6 Perdonnel shall have training specific to quality assurance and quality management for seryices
offered.

5.1.7 Labgratory management shall authorize personnel to perform particular tasks such as sampling,
examination| and operation of particular types of equipment, including use of computers in the laborptory
information gystem«(see Annex B).

5.1.8 Poligies, shall be established which define who may use the computer system, who may adcess
patlent data GIIGI VVhU ;O GUthUIILUd tU UIItUI GII(‘J‘I uhallsc }Jatlcllt IUOU:tO, UUIIUUt bl::llls T IIIUd;fy CUTTT Uter

programs (see Annexes B and C).

5.1.9 There shall be a continuing education programme available to staff at all levels.
5.1.10 Employees shall be trained to prevent or contain the effects of adverse incidents.

5.1.11 The competency of each person to perform assigned tasks shall be assessed following training and
periodically thereafter. Retraining and reassessment shall occur when necessary.

5.1.12 The personnel making professional judgements with reference to examinations shall have the
applicable theoretical and practical background as well as recent experience. Professional judgements can be
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expressed as opinions, interpretations, predictions, simulations and models, and values and should be in

accordance with national, regional and local regulations.
Personnel shall take part in regular professional development or other professional liaison.

5.1.13 Confidentiality of information regarding patients shall be maintained by all personnel.

5.2 Accommodation and environmental conditions

5.21

The laboratory shall have space allocated so that its workload can be performed without

compromising the quality of work, quality control procedures, safety of personnel or patient care services. The

laboratory director shall determine the adequacy of this space. The resources shall be of a degrs
to support the activities of the laboratory. Laboratory resources shall be maintained in a functiona
condltion. Similar provisions should be made for primary sample collection and examinations 3
than|the permanent laboratory facility.

5.2 The laboratory shall be designed for the efficiency of its operation, to<optimize the ¢
occupants and to minimize the risk of injury and occupational illness. Patients, employees and vis
protgcted from recognized hazards.

When primary sample collection facilities are provided, consideration shall be g
modation of patient disabilities, comfort and privacy, in addition to the optimization

The laboratory design and environment shall be  suitable for the tasks carried out
nment in which the primary sample collection or-examinations or both are undertak

propriate to the technical activities concerned.

5.2.6 There shall beCeffective separation between adjacent laboratory sections in whic
incompatible activitiesCMeasures shall be taken to prevent cross-contamination.

EXANMPLE Where examination procedures pose a hazard (mycobacteriology, radionuclides etc.) W
affected or influénced by not being separated, such as nucleic acid amplifications; an environment conduciv
uninterrupted-work is required, such as for cytopathology screening or where work requires a controlled envi
as for large'\computer systems.

e necessary
and reliable
t sites other

omfort of its
tors shall be

iven to the
of collection

therein. The
en shall not

include, but
hvironmental
pt adversely

by relevant
terility, dust,
ration levels,

n there are

ork could be
e to quiet and
onment, such

5.2.7

Access fn, and use nf, areas nffnr‘fing the qnnlify of the examinations shall be caontrolled

Appropriate

measures shall be taken to safeguard samples and resources from unauthorized access.

5.2.8
the facility and the efficient transfer of messages.

Communication systems within the laboratory shall be those appropriate to the size and complexity of

5.2.9 Relevant storage space and conditions shall be provided to ensure the continuing integrity of samples,

slides, histology blocks, retained micro-organisms, documents, files, manuals, equipmen
laboratory supplies, records and results.

5.2.10 Work areas shall be clean and well maintained. Storage and disposal of dangerous mate
those specified by relevant regulations.

© 1SO 2007 — All rights reserved
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Measures shall be taken to ensure good housekeeping in the laboratory. Special procedures and training for
personnel could be necessary to that end.

5.3 Laboratory equipment

NOTE For the purpose of this International Standard, instruments, reference materials, consumables, reagents and
analytical systems are included as laboratory equipment, as applicable.

5.3.1 The laboratory shall be furnished with all items of equipment required for the provision of services
(including primary sample collection, and sample preparation and processing, examination and storage). In
those cases where the laboratory needs to use equipment outside its permanent control, laboratory
managemenft shall ensure that the requirements of this Infernafional Standard are met.

When selecfing equipment, account should be taken of the use of energy and future disposal {care df the
environment)).

5.3.2 Equlpment shall be shown (upon installation and in routine use) to be capable“of achieving the
performanceg required and shall comply with specifications relevant to the examinations cencerned.

Laboratory nanagement shall establish a programme that regularly monitors.'anhd demonstrates proper
calibration ahd function of instruments, reagents and analytical systems. It shall:also have a documented and
recorded prggramme of preventive maintenance (see 4.2.5), which, at a minimum, follows the manufactyrer’s
recommendations.
When manufacturers' instructions, operators' manuals or other documentation are available, they mgy be
used to establish requirements, for compliance with relevant standards or to specify requirements for pefiodic
calibration, gs appropriate, to fulfil part or all of this requirement.

5.3.3 Each item of equipment shall be uniquely labelled, marked or otherwise identified.

5.3.4 Recprds shall be maintained for each item)of equipment contributing to the performande of
examinationg. These records shall include at least thie following:

a) identity pf the equipment;

b) manufagturer's name, type identification and serial number or other unique identification;
c) manufagturer's contact person-and telephone number, as appropriate;

d) date of feceiving and daté-of putting into service;

e) current location, where appropriate;

f)  condition wherrreceived (e.g. new, used or reconditioned);

g) manufagturer’s instructions, if available, or reference to their retention;

h) equipment performance records that confirm the equipment’s suitability for use;

i) maintenance carried out and that planned for the future;

j)  damage to, or malfunction, modification or repair, of the equipment;

k) predicted replacement date, if possible.

The performance records referred to in h) should include copies of reports/certificates of all calibrations and/or
verifications including dates, time and results, adjustments, the acceptance criteria and due date of the next

calibration and/or verification, together with the frequency of checks carried out between
maintenance/calibration, as appropriate, to fulfil part or all of this requirement. Manufacturer’s instructions may
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be used to establish acceptance criteria, procedures and frequency of verification for maintenance or
calibration or both, as appropriate, to fulfil part or all of this requirement.

These records shall be maintained and shall be readily available for the life span of the equipment or for any

time

5.3.5

period required by national, regional and local regulations.

Equipment shall be operated by authorized personnel only. Up-to-date instructions on

the use and

maintenance of equipment (including any relevant manuals and directions for use provided by the
manufacturer of the equipment) shall be readily available to laboratory personnel.

5.3.6 Equipment shall be maintained in a safe working condition. This shall include examination of electrical

safe
mate

appr

5.3.7
appr
sped]
and

rials by authorized persons. Manufacturers' specifications or instructions or both shall
Dpriate.

Whenever equipment is found to be defective, it shall be taken out of service) clearly

nd biological
be used, as

labelled and

ppriately stored until it has been repaired and shown by calibration, verification or tesfing to meet

fied acceptance criteria. The laboratory shall examine the effect of this defect/on previous g
nstitute the procedure given in 4.9. The laboratory shall take reasonable measures to de

equi

5.3.

ment prior to service, repair or decommissioning.

A list of the measures taken to reduce contamination shall be provided to the person wg

equipment. The laboratory shall provide suitable space for repaifs and appropriate person

equi

5.3.9
verifi
wher

ment.

Whenever practicable, equipment under the controlef the laboratory, which requires ¢
cation shall be labelled or otherwise coded to indicateithe status of calibration or verification
recalibration or reverification is due.

5.3.10 When equipment is removed from the direct control of the laboratory or is repaired or

labo
labor

5.3.1
reco

atory shall ensure that it is checked and shown to be functioning satisfactorily before being
atory use.

1 When computers or automated)‘examination equipment are used for the collection,
ding, reporting, storage or retrieval of examination data, the laboratory shall ensure that:

computer software, including-that built into equipment, is documented and suitably validated
or use in the facility;

brocedures are established and implemented for protecting the integrity of data at all times;

computers and-automated equipment are maintained to ensure proper functioning and p
environmental and operating conditions necessary for maintaining the integrity of data;

computer programmes and routines are adequately protected to prevent access, alteration g
Dy-casual or unauthorized persons.

bxaminations
contaminate

rking on the
bl protective

alibration or
and the date

serviced, the
) returned to

processing,

as adequate

rovided with

r destruction

See also Annex B.

5.3.12 The laboratory shall have procedures for safe handling, transport, storage and use of equipment, to
prevent its contamination or deterioration.

5.3.13 Where calibrations give rise to a set of correction factors, the laboratory shall have procedures for

ensu

ring that copies of prior correction factors are correctly updated.

5.3.14 Equipment, including hardware, software, reference materials, consumables, reagents and analytical
systems shall be safeguarded from adjustments or tampering that might invalidate examination results.

© 1SO 2007 — All rights reserved
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5.4 Pre-examination procedures

5.41 The request form shall contain information sufficient to identify the patient and the authorized
requester, as well as providing pertinent clinical data. National, regional or local requirements shall apply.

The request form or an electronic equivalent should allow space for the inclusion of, but not be limited to, the

following:

a) unique identification of the patient;

b) name or other unique identifier of physician or other person legally authorized to request examinations or

use me
should |

c) type of primary sample and the anatomic site of origin, where appropriate;

d) examinations requested;

e) clinical
for inter|

f) date an
g) datean

The format
communicat

5.4.2 Spe

and implemgnted by laboratory management (see 4.2.4).and made available to those responsible for pri

sample colle

543 The

a) copies
1) listg
2) con

3) infg
sarn

4) infg

e provided as part of the request form information;

nformation relevant to the patient, which should include gender and daté of birth, as a minin
bretation purposes;

| time of primary sample collection;
i time of receipt of samples by the laboratory.

of the request form (e.g. electronic or paper) and the”manner in which requests are f{
ed to the laboratory should be determined in discussiofY with the users of laboratory services.

Cific instructions for the proper collection and handling of primary samples shall be docume
ction. These instructions shall be contained’in a primary sample collection manual.
primary sample collection manual shalFinclude the following:

f or references to

of available laboratory examinations offered,
sent forms, when applicable,

rmation and instructions provided to patients in relation to their own preparation before pri
ple collections

rmation—for users of laboratory services on medical indications and appropriate selectiq

av

ilable \procedures;

fical information Eoge[lier with the desfination for the report, the requesflng chinician's address

num,

o be

bnted
mary

mary

n of

b) proceduresfor

1) preparation of the patient (e.g. instructions to caregivers and phlebotomists),

2) identification of primary sample,

3) primary sample collection (e.g. phlebotomy, skin puncture, blood, urine and other body fluids), with
descriptions of the primary sample containers and any necessary additives;

18
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4) any special handling needs between time of collection and time received by the laboratory (transport

requirements, refrigeration, warming, immediate delivery, etc.),

b)_labelling of primary samples,

5) clinical information (e.g. history of administration of drugs),

V) positive identification, in detail, of the patient from whom a primary sample isccollected,
B) recording the identity of the person collecting the primary sample,

D) safe disposal of materials used in the collection;

d) ipstructions for

1) storage of examined samples,

P) time limits for requesting additional examinations,

B) additional examinations,

1) repeat examination due to analytical failure or further examinations of same primary sam
54. The primary sample collection manual shall be part of the document control system (see 4
54. Primary samples shall be traceable, normally by request form, to an identified individ

samples lacking proper identificatioh.shall not be accepted or processed by the laboratory.

Whetle there is uncertainty in the identification of the primary sample or instability of the an
primary sample (cerebrospinal fluid, biopsy, etc.), and the primary sample is irreplaceable of
labofatory may choose initially to process the sample but not release the results until the requesti
or pgrson responsibleCfar the primary sample collection takes responsibility for identifying and 4
sample, or for providing proper information, or all these. In such an instance, the signature of

metgbolitesrelevant to the clinical syndrome) should also be identifiable.

ple.
3.1).

ual. Primary

blytes in the
critical, the
ng physician
ccepting the
that person
the request
the report if

antibodies,

transported

at they are

a) within a time frame appropriate to the nature of the requested examinations and the laboratory discipline

concerned,

b) within a temperature interval specified in the primary sample collection manual and with the designated

preservatives to ensure the integrity of samples,

c) in a manner that ensures safety for the carrier, the general public and the receiving laboratory, in

compliance with national, regional or local regulatory requirements.
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5.4.7 All primary samples received shall be recorded in an accession book, worksheet, computer or other
comparable system. The date and time of receipt of samples, as well as the identity of the receiving officer,
shall be recorded.

5.4.8 Criteria shall be developed and documented for acceptance or rejection of primary samples. If
compromised primary samples are accepted, the final report shall indicate the nature of the problem and, if
applicable, that caution is required when interpreting the result.

5.4.9 The laboratory shall periodically review its sample volume requirements for phlebotomy (and other
samples such as cerebrospinal fluid) to ensure that neither insufficient nor excessive amounts of sample are
collected.

5.4.10 Auth
examination

orized personnel shall systematically review requests and samples and decide \Which

5 are to be performed and the methods to be used in performing them.

5.411 The
and reportin
procedure §
mechanism

laboratory shall, if relevant, have a documented procedure for the receipt, labelling, proce
gy of those primary samples received by the laboratory and specifically marked-as urgent,
hall include details of any special labelling of the request form and jprimary sample
Df transfer of the primary sample to the examination area of the laboratory, any rapid proce

5sing
The
the
5sing

mode to be yised and any special reporting criteria to be followed.

5.4.12 Sample portions shall also be traceable to the original primary sample.

5.4.13 Thellaboratory shall have a written policy concerning verbal requésts for examinations.

5.4.14 Sanfples shall be stored for a specified time, under conditions’ensuring stability of sample properties,
to enable repetition of the examination after reporting of the result.@r for additional examinations.

5.5 Examination procedures

NOTE Spme of the following might not be applicable to:all disciplines in the scope of laboratory medicine.
ions,
brred
ts or

Il be

5.5.1 Thellaboratory shall use examination procedures, including those for selecting/taking sample port
which meet the needs of the users of laboratory/services and are appropriate for the examinations. Prefi
procedures are those that have been published in established/authoritative textbooks, peer-reviewed tex
journals, or n international, national orregional guidelines. If in-house procedures are used, they sha
appropriately validated for their intended use and fully documented.

5 are
n the
dure

5.5.2 Thellaboratory shall uselenly validated procedures for confirming that the examination procedure
suitable for the intended use. The validations shall be as extensive as are necessary to meet the needs i
given applicption or field of\application. The laboratory shall record the results obtained and the procq
used for the validation.

bfore
rson
hese

The method$ and proeedures selected for use shall be evaluated and found to give satisfactory results b
being used for medical examinations. A review of procedures by the laboratory director or designated pe
shall be undefiaken initially and at defined intervals. Such a review is normally carried out annually. T
reviews shaltbedocumented:

5.5.3 All procedures shall be documented and be available at the workstation for relevant staff.
Documented procedures and necessary instructions shall be available in a language commonly understood by
the staff in the laboratory.

Card files or similar systems that summarize key information are acceptable for use as a quick reference at
the workbench, provided that a complete manual is available for reference. The card file or similar systems
shall correspond to the complete manual. Any such abridged procedures shall be part of the document control
system.
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The procedure shall be based on the instructions for use (e.g. package insert) written by the manufacturer,
provided that they are in accordance with 5.5.1 and 5.5.2 and that they describe the procedure, as it is
performed in the laboratory, and are written in the language commonly understood by the staff of the
laboratory. Any deviation shall be reviewed and documented. Additional information that could be required to
perform the examination shall also be documented. Each new version of examination kits with major changes
in reagents or procedure shall be checked for performance and suitability for intended use. Any procedural
changes shall be dated and authorized as for other procedures.

In addition to document control identifiers, documentation should include, when applicable, the following:

a) purpose of the examination;

b) principle of the procedure used for examinations;
c) performance specifications (e.g. linearity, precision, accuracy expressed as uncertainty’ of measurement,
Hetection limit, measuring interval, trueness of measurement, analytical sensitivity arld analytical
specificity);

d) primary sample system (e.g. plasma, serum, urine);

e) lype of container and additives;

f)  fequired equipment and reagents;

g) talibration procedures (metrological traceability);

h) procedural steps;

i) guality control procedures;

j) Interferences (e.g. lipaemia, haemolysis, bilirubinemia) and cross reactions;

k) principle of procedure for calculating-results, including measurement uncertainty;
[)  piological reference intervals;

m) feportable interval of examination results;

n) alert/critical values, Whefe appropriate;

0) laboratory interpretation;

p) pafety precautions;

q) potential sources of variability.

ElectronicTmanuats—are acceptabte—providedthatthe—above-specified—mformmatiom—is—inctoded. The same
requirements for document control should also apply to electronic manuals.

The laboratory director shall be responsible for ensuring that the contents of examination procedures are
complete, current and have been thoroughly reviewed.

5.5.4 Performance specifications for each procedure used in an examination shall relate to the intended use
of that procedure.
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5.5.5 Biological reference intervals shall be periodically reviewed. If the laboratory has reason to believe
that a particular interval is no longer appropriate for the reference population, then an investigation shall be
undertaken, followed, if necessary, by corrective action. A review of biological reference intervals shall also
take place when the laboratory changes an examination procedure or pre-examination procedure, if
appropriate.

5.5.6 Upon request, the laboratory shall make its list of current examination procedures, including primary
sample requirements and relevant performance specifications and requirements, available to users of

laboratory services.

5.5.7
could be sig
prior to the i

NOTE
Some method

5.6 Assu

5.6.1 The

troduction of the change.

This requirement can be accomplished in any of several different ways, depending on local circumsta

s include directed mailings, laboratory newsletters or part of the examination report itself.

ring quality of examination procedures

laboratory shall design internal quality control systems that verify the ‘attainment of the inte

quality of rgsults. It is important that the control system provide staff members with clear and €

If the laboratory intends to change an examination procedure such that results or their interpretations

iting,

nces.

nded
asily

understood information on which to base technical and medical decisions. Special attention should be paid to

the eliminatipn of mistakes in the process of handling samples, requests, examinations, reports, etc.

5.6.2 Thellaboratory shall determine the uncertainty of results, where relevant and possible. Uncerfainty

components|which are of importance shall be taken into account. Seurces that contribute to uncertainty|may

include sanjpling, sample preparation, sample portion selection, calibrators, reference materials, jnput

quantities, efjuipment used, environmental conditions, condition ‘of the sample and changes of operator.

5.6.3 A prpgramme for calibration of measuring systems and verification of trueness shall be designed and

performed sp as to ensure that results are traceable t@ S| units or by reference to a natural constant or pther

stated refergnce. Where none of these is possible (or relevant, other means for providing confidence in the

results shall pe applied, including but not limited te'the following:

a) participation in a suitable programme of interlaboratory comparisons;

b) use of spitable reference materials, cértified to indicate the characterization of the material;

c) examination or calibration by-another procedure;

d) ratio or feciprocity-type‘measurements;

e) mutual |consent ¢standards or methods which are clearly established, specified, characterized| and
mutually agreed-upon by all parties concerned;

f) documentation of statements regarding reagents, procedures or the examination system when tracegbility

is prOViL ed by tire aupp“m or-manufacturer:

5.6.4 The laboratory shall participate in interlaboratory comparisons such as those organized by external
quality assessment schemes. Laboratory management shall monitor the results of external quality
assessment and participate in the implementation of corrective actions when control criteria are not fulfilled.
Interlaboratory comparison programmes shall be in substantial agreement with ISO/IEC Guide 43-1.

External quality assessment programmes should, as far as possible, provide clinically relevant challenges that
mimic patient samples and have the effect of checking the entire examination process, including pre- and
post-examination procedures.
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5.6.5 Whenever a formal interlaboratory comparison programme is not available, the laboratory shall
develop a mechanism for determining the acceptability of procedures not otherwise evaluated. Whenever
possible, this mechanism shall utilize externally derived challenge materials such as exchange of samples
with other laboratories. Laboratory management shall monitor the results of this mechanism of interlaboratory
comparison and participate in the implementation and recording of corrective actions.

5.6.6 For those examinations performed using different procedures or equipment or at different sites, or all
these, there shall be a defined mechanism for verifying the comparability of results throughout the clinically
appropriate intervals. Such verification shall be performed at defined periods of time appropriate to the

characteristics of the procedure or instrument.

5.6.
com

5.7

5.7.1
conf

5.7.2
polic

5.7.3
local

5.8

5.8.1
(i.e.

arisons. Problems or deficiencies identified shall be acted upon and records of actions retain

Post-examination procedures

Authorized personnel shall systematically review the results of examinations, evalu
brmity with the clinical information available regarding the patient and authorize the release of

Storage of the primary sample and other laboratory samples shallZbe in accordance w|

Safe disposal of samples no longer required for examination ‘'shall be carried out in acc
regulations or recommendations for waste management.

Reporting of results

Laboratory management shall be responsible:for formatting reports. The format of the
blectronic or paper) and the manner in whichlit is to be communicated from the laborator

s from these
ed.

ate them in
the results.

th approved

brdance with

report form
y, should be

detefmined in discussion with the users of laboratory services.

5.8.2 Laboratory management shares responsibility with the requester for ensuring that reports jare received

by the appropriate individuals within ancagreed-upon time interval.

5.8.3 Results shall be legible,«without mistakes in transcription and reported to persons duthorized to

receive and use medical information. The report shall also include, but not be limited to, the followjng:

a) ¢lear, unambiguous -identification of the examination including, where appropriate, the measurement
procedure;

b) the identification of the laboratory that issued the report;

c) Wnique identification and location of the patient, where possible, and destination of the report;

d) pame, or other unique identifier of the requester and the requester’s address;

e) date and time of primary sample collection, when available and relevant to patient care, and time of
receipt by the laboratory;

f) date and time of release of report, which, if not on the report, shall be readily accessible when needed;

g) source and system (or primary sample type);

h) results of the examination reported in Sl units or units traceable to Sl units (see 1SO 31), where

applicable;

i)

biological reference intervals, where applicable;
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j)  interpretation of results, where appropriate;

k) other comments (e.g. quality or adequacy of primary sample which may have compromised the result,
results/interpretations from referral laboratories, use of developmental procedure); the report should
identify examinations undertaken as part of a development programme and for which no specific claims
on measurement performance are made, and, where applicable, information on detection limit and

uncertai

nty of measurement should be provided upon request;

I) identification of the person authorizing the release of the report;

m) if relevant, original and corrected results;

n) signatur

NOTE 1 In
reference inte

NOTE2 N

p or authorization of the person checking or releasing the report, where possible.

reference to i), under some circumstances, it might be appropriate to distribute lists or tablesof biol
Fvals to all users of laboratory services at sites where reports are received.

htional, regional and local regulations may require the name and location of the,examining (or ref

laboratory to e shown in the final report.

5.8.4 As
vocabulary g

— Internat
— Internat
— Internat
— Internat
— Internat
— Europes

As appropria
the following

— Internat
— Internat
— Internat

— SNOMEH

appropriate, the description of examinations performed and their“results should follow
nd syntax recommended by one or more of the following organizations:

onal Council for Standardization in Haematology (ICSH);

onal Society of Haematology (ISH);

onal Federation of Clinical Chemistry and Laboratory Medicine (IFCC);
onal Union of Pure and Applied Chemistry (IUPAC);

onal Society of Thrombosis and Haemastasis (ISTH);

n Committee for Standardisation (CEN).

te, the description and results-should follow the nomenclature recommended by one or mqg
organizations:

onal Union of Biochémistry and Molecular Biology (IUBMB);
onal Union of Microbiological Societies (IUMS);
onal Unien)of Immunological Societies (1UIS);

D International (College of American Pathologists);

bgical

erral)

the

re of

— WorldH

ealth Organization (WHO).

5.8.5 The report shall indicate if the quality of the primary sample received was unsuitable for examination
or could have compromised the result.

5.8.6 Copies or files of reported results shall be retained by the laboratory such that prompt retrieval of the
information is possible. The length of time that reported data are retained may vary; however, the reported
results shall be retrievable for as long as medically relevant or as required by national, regional or local
requirements.
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5.8.7 The laboratory shall have procedures for immediate notification of a physician (or other clinical
personnel responsible for patient care) when examination results for critical properties fall within established
“alert” or “critical” intervals. This includes results received on samples sent to referral laboratories for

examination.

5.8.8

In order that local clinical needs can be served, the laboratory shall determine the critical properties

and their “alert/critical” intervals, in agreement with the clinicians using the laboratory. This applies to all

examinations, including nominal and ordinal properties.

5.8.9 For results transmitted as an interim report, the final report shall always be forwarded to the requester.
5.8.10—Retordsof actio ake ESPOTTSE t0 TesU E z erva at—beTmaintained. These
shall| include date, time, responsible laboratory staff member, person notified and examination [results. Any

difficulty encountered in meeting this requirement shall be recorded and reviewed during audits:

5.8.11 Laboratory management, in consultation with the requesters, shall establish turnaround tifnes for each

of its|examinations. A turnaround time shall reflect clinical needs.

Therg shall be a policy for notifying the requester when an examination is defayed. Turnaround f
as apy feedback from clinicians in relation to it shall be monitored, recerded and reviewed |
mangagement. Where necessary, corrective action shall be taken to address any problems so iden

This |[does not mean that the clinical personnel are to be notified of-all‘\delays in examination, but
situafions where the delay could compromise patient care<JThis procedure should be d
collaporation between clinical and laboratory personnel.

5.8.12 When examination results from a referral laboratory’need to be transcribed by the referrin
procgdures for verifying the correctness of all transcriptions shall be in place.

5.8.13 The laboratory shall have clearly documented procedures for the release of examina
including details of who may release results andto whom. The procedures shall also include guid
reledse of results directly to patients.

5.8.14 The laboratory shall establish policies and practices for ensuring that results distributed
or other electronic means reach only authorized receivers. Results provided verbally shall be fi
properly recorded report.

5.8.15 The laboratory shall have written policies and procedures regarding the alteration of re

imes as well
y laboratory
tified.

bnly in those
eveloped in

g laboratory,

tion results,
blines for the

by telephone
bllowed by a

ports. When

altered, the record mustsshew the time, date and name of the person responsible for the chapge. Original

entrigs shall remain legible’when alterations are made.

Originhal electroniésecords shall be retained and alterations added to the record through appropriate editing

procg¢dures sothat reports clearly indicate the alteration.

5.8.16 Reésults that have been available for clinical decision-making and revised shall be
subsequent cumulative reports and be clearly identified as having been revised. If the reporting sy

retained in
stem cannot

captlreamendments,changeso erations —an auditlog-sha
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Annex A

(Informative)

Correlation with 1ISO 9001:2000 and ISO/IEC 17025:2005

The 1SO 9000 quality system series is the parent document for a quality management system standard.
Table A.1 illustrates the conceptual relationship between thls Internatlonal Standard and ISO 9001:2000.

While many_a

focus, contr¢l of documents and management review have been mcorporated into the current edition\0

Internationall Standard, greater correspondence with the parent quality management series~is) t

incorporated at the next revision.

The format ¢f this edition more closely resembles that of ISO/IEC 17025:2005 used by ISO/TC 212/W(Q
the model for the structure of this International Standard with specific adjustment for, medical (cliical)
laboratories.|Table A.2 shows the correlation between the two documents.

Table A.1 — Correlation between ISO 9001:2000 and this International Standard

omer
f this
b be

1 as

1ISO 9001:2000

1ISO 15189:2007

1 Scopd 1 Scope

1.1 Genefal

1.2  Applidations

2 Normative references 2 Normative references

3 Termg and definitions 3 Terms and definitions

4 Quality management system

41 Genelal requirements 4.1.5;4.2, Quality management system

4.2  Documentation requirements 4.3  Document control; 5.1.2; and 5.4 Pre-examination
procedures

4.2.1 Genefal 4.2.3

4.2.2 Quality manual 424

4.2.3 Contrpl of documents

4.3  Document control; 4.13, Quality and technical
records and 5.3, Laboratory equipment

4.2.4 Contrgl of records

4.13 Quality and technical records and 5.8, Reporting of

results

5 Managementresponsibility

5.1 Managenient commitment

4.1.2,4.15items a)and h), 4.2.1 and 4.2.3

5.2 Customer focus

41.2,5.23and 54.2

5.3  Quality policy 415and4.2.3
5.4  Planning

5.4.1 Quality objectives 4.2.3

5.4.2 Quality management system planning 4.1.5

5.5  Responsibility, authority and communication

5.5.1 Responsibility and authority

4.1.5f),5.1.3and 5.1.4

5.5.2 Management representative

4.151)
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Table A.1 (continued)

89:2007(E)

1ISO 9001:2000

ISO 15189:2007

5.5.3 Internal communication 421,424 and5.2.8

5.6  Management review

5.6.1 General 4.15 Management review

5.6.2 Review input 4.15.2

5.6.3 Review output 4.15.3,4.15.4 and 5.7 1

6 Resotree-afagement

6.1 General 4.1.5a)

6.2 | Human resources

6.2.1 General 415g)and 5.1  Personnel

6.2.2 Competency, awareness and training 5.1.2,5.1.6,5.1.10and 5.1.12

6.3 Infrastructure 4.6 External services ‘and supplies;
5.2, Accommedation and environmental conditions
and 5.3 Laboratory equipment

6.4 | Work environment 5.2  Accommodation and environmental cpnditions and
5.3‘Laboratory equipment

7 Product realization

71 Planning of product realization 4.101; 5.2 Accommodation and environmental

conditions and 5.3, Laboratory lequipment
and 5.8, Reporting of results

7.2 Customer-related processes

7.2.1 Determination of requirements related to the(roduct (4.4 Review of contracts

7.2.3 Review of requirements related to the product 4.4 Review of contracts

7.2.3 Customer communication 4.7 Advisory services; 4.8 Resolution of cpmplaints;
5.5.6; 5.5.7 and 5.8 Reporting of resulfts

7.3 | Design and development

7.3.1 Design and development of planning 5.2  Accommodation and environmental conditions and
5.3 Laboratory equipment

7.3.2 Design and develepment of inputs

7.3.3 Design anddevélopment of outputs

7.3.4 Designand development review

7.3.89 Design and development verification

7.3.9 (Design and development validation

7.3.7 Control of design and development changes

7.4  Purchasing

7.4.1 Purchasing process 45.1;4.6 External services and supplies

7.4.2 Purchasing information

7.4.3 Verification of purchased products 4.6.2and 5.5.3

7.5  Production and service provision
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Table A.1 (continued)

1ISO 9001:2000

1ISO 15189:2007

7.5.1 Control of product and service provision 4.25;5.2 Accommodation and environmental
conditions; and 5.3, Laboratory equipment;
5.4, Pre-examination procedures; 5.5,
Examination procedures and 5.7, Post-
examination procedures

7.5.2 Validation of processes for production and service 5.3 Laboratory equipment, 5.5.1 and 5.5.2

provision

753 Identl ;UGt;UI rdal Id tl GUUGbI:Ity 545, SG ADOUI;I Iu thU qua:lty Uf UI\GIII;I Iat;UII
procedures

7.5.4 Customer property

7.5.5 Presefvation of product 5.5, Examination procedures

7.6  Contr¢l of monitoring and measuring devices 4.2.5;5.3 Laboratory equipment and*6.6, Assuring the
quality of examination/precedures

8 Measjirement, analysis and improvement

8.1 Genetfal 4.9 Identification and centrol of nonconformities

8.2  Monit¢ring and measurement 5.6  Assuring the dquality of examination procedure$

8.2.1 Customer satisfaction 4.8 Resolutionof‘complaints

8.2.2 Internfl audit 4.14 Interpahaudits

8.2.3 Monitpring and measurement of processes 4.2.5

8.2.4 Monitpring and measurement of product 5.5 )\ Examination procedures; 5.6, Assuring the quality

of examination procedures; and 5.7, Post-
examination procedures

8.3 Contrgl of nonconforming product 4.9.1,4.9.2 and 4.10 Corrective action

8.4 Analysis of data 49.1,4.12.1and 4.12.2

8.5 Improyement

8.5.1 Continual improvement 4,12 Continual improvement

8.5.2 Corregtive action 4.12.2,4.12.3 and 4.10 Corrective action

8.5.3 Preveptive action 4.11 Preventive action
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Table A.2 — Correlation between ISO/IEC 17025:2005 and this International Standard

ISO/IEC 17025:2005 ISO 15189:2007
1 Scope 1 Scope
2 Normative references 2 Normative references
3 Terms and definitions 3 Terms and definitions
4 Management requirements 4 Management requirements
4.1 Organisation 4.1 Organisation and management
4.2 —Maragementsysterm 42 —Quality-management-system
4.3 | Document control 4.3  Document control
4.4 | Review of requests, tenders and contracts 4.4 Review of contracts
4.5 | Sub-contracting of tests and calibrations 4.5 Examination by referral-laboratories
4.6 | Purchasing services and supplies 4.6 External services and supplies
4.7 | Service to the customer 4.7  Advisory services
4.8 | Complaints 4.8 Resolution‘of'complaints
4.9 | Control of nonconforming testing and/or calibration work [4.9  Identification and control of nonconfprmities
4.10| Improvement 4.12 Continual improvement
4.11| Corrective action 4.10. Corrective action
4.12| Preventive action 4.11  Preventive action
4.13| Control of records 4.13 Quality and technical records
4.14| Internal audits 4.14 Internal audits
4.15] Management reviews 4.15 Management review
5 Technical requirements 5 Technical requirements
5.1 | General
5.2 | Personnel 5.1 Personnel
5.3 | Accommodation and environmental conditions 5.2  Accommodation and environmentalfconditions
5.4 | Test and calibration méthods and method validation 5.5 Examination procedures
5.5 | Equipment 5.3 Laboratory equipment
5.6 | Measurementiraceability 5.6  Assuring quality of examination prog¢edures
5.7 | Sampling 5.4  Pre-examination procedures
5.8 | Handling of test and calibration items
5.9 | Assuring the quality of test and calibration results 5.6  Assuring quality of examination pro¢edures
5.10 ~Reporting the resuls 5.8 Reporting of results
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Annex B
(informative)

Recommendations for protection of laboratory information systems (LIS)

B.1 General

B.1.1 Reslits and information are the products of the medical laboratory. Because computer systemg can
be damaged or subverted in a variety of ways, it is important to establish policies that protect patients|from
harm caused by loss or change of data.

The recomnpendations given in this annex ought to result in a high level of data/information integrity for
laboratory information systems (LIS).

NOTE They are not applicable to:

— desktop galculators;

— small prggrammable technical computers;

— purchased services and outsourcing;

— computefs used solely for word processing, spreadsheets or similar, single-user functions;

— dedicatefl microprocessors that are an integral part of an~examination instrument.

B.2 Envirpnment

B.2.1 The|computer facilities and eguipment should be clean, well maintained and in a location| and
environmenf that comply with vendor specifications.

B.2.2 Conjputer components_@nd” storage areas should be readily accessible to appropriate fire-fighting
equipment.

B.2.3 Wirgs or computer.cables should be protected if located in traffic areas.

B.2.4 Thefe should:be provision for an uninterruptible power supply (UPS).

B.2.5 Thefinformation facilities should be protected from unauthorized access.

B.3 Procedure manual

B.3.1 A complete computer procedure manual, which may be electronic, should be readily available to all
authorized computer users.

B.3.2 The laboratory computer procedure manual should be reviewed and approved at defined intervals by
the laboratory director or a person designated for this task.

B.3.3 There should be written procedures for actions necessary to protect the data or computer equipment
or both in case of fire or hardware/software failure.
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B.4 System security

B.4.1 Computer programs should be adequately protected to prevent alteration or destruction by casual or
unauthorized users.

B.4.2 Strict policies should be established for authorizing use of the computer system. Policies should
define those authorized to access patient data and those authorized to enter patient results, change results,
change billing or alter computer programmes.

B.4.3 If data in other computer systems can be accessed through the LIS (e.g. pharmacy or medical
records), there should be appropriate computer security measures to prevent unauthorized access to these
data[through the LTS, The LIS should not be allowed to jeopardise the daia security of other sysieins.

B.5|Data entry and reports

B.5.1 Patient data on reports and video displays should be compared with original’ input in order to ensure
the |ntegrity of data transfer at defined intervals by detecting errors in_data transmission| storage or
procgssing.

B.5.2 Whenever multiple copies of tables are maintained within a system (e.g. biological refergnce interval
tablgs in both the laboratory information system and the hospital information system), they should be
periddically compared in order to ensure consistency among all\copies in use. Appropriate replication or
comparison procedures should be in place.

B.5. Documentation should exist stating that calculations ‘performed on patient data by the qgomputer are
perigddically reviewed.

B.5.4 The LIS output to the medical record constitutes direct patient-care data. Accordingly, the laboratory
diregtor should approve and review the content ‘and format of the laboratory reports in order td ensure that
they leffectively communicate laboratory results;:and meet the needs of the medical staff.

B.5. Data entered into the computer-system either manually or by automated methods should|be reviewed
in ordler to verify the correctness of the input data before final acceptance and reporting by the computer.

B.5. All result entries should(be*checked against a predefined range of values for a particular(examination
in ordler to detect absurd or impossible results before final acceptance and reporting by the computer.

B.5. The reporting system should provide for comments on sample quality that might conpromise the
accufacy of examination results (e.g. lipaemic, haemolysed samples) and for comments on intgrpretation of
results.

B.5. There\should be an audit mechanism allowing the laboratory to identify all individuals who have
enteted or.modified patient data, control files or computer programs.

B.6 Data retrieval and storage

B.6.1 Stored patient result data and archival information should be easily and readily retrievable within a
time frame consistent with patient-care needs.

B.6.2 The computer should be able to completely reproduce archived examination results, including the
biological reference interval originally given for an examination and any flags, footnotes or interpretative
comments attached to the result, as well as the uncertainty of measurement at the time the measurement was
made.

B.6.3 Patient and laboratory data should be retrievable, “on-line”, for a designated period of time, depending
on the needs of the individual organization.
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B.6.4 Data-storage media, such as tapes and disks, should be properly labelled, stored and protected from
damage or unauthorized use.

B.6.5 Efficient back-up should be in place to prevent loss of patient result data in case of hardware or
software failure.

B.6.6 Computer alarm systems (usually the main computer console that monitors hardware and software
performance) should be monitored and tested regularly to ensure their proper functioning.

B.7 Hardware and software

B.7.1 A wiritten procedure and a complete record of all preventive maintenance for all computer. hardware
should be repdily available.

B.7.2 The|system should be checked after each back-up or restoration of data files in ordefto ensurg that
no inadvertent alterations have occurred.

B.7.3 Misthkes detected during system backup should be documented, along with_corrective action taken,
and reported to the responsible person in the laboratory.

B.7.4 Any|alterations to the system hardware or software should be verified, validated and completely
documented|in order to confirm that changes are acceptable and appropriate)

B.7.5 Thellaboratory director or person designated for the task is responsible for the accurate and effgctive
delivery of gxamination results to the requesting clinician and should approve all changes in the computer
system that nay affect patient care.

B.7.6 Programs should be checked for proper performance when first installed and after changes or
modification$ have been made.

B.7.7 The|purpose of a program, the manner of ifs:functioning and its interaction with other programs should
be clearly s$tated. The degree of detail should” be adequate to support any troubleshooting, system
modification [or programming — as applicable — done by the computer operators.

B.7.8 Thosge interacting with the computer system should be taught how to use a new system or
modification$ of the old system.

B.7.9 The|laboratory should.‘have designated a responsible person to whom all significant computer
malfunctionq are to be promptlyreported.

B.8 Systgm maintenance

B.8.1 “Downtime” for maintenance should be scheduled to minimize interruption of patient-care service,

B.8.2 There should be documented procedures for handling the shutdown and restarting of all or part of the
system in order to ensure integrity of the data, uninterrupted delivery of laboratory services and proper
functioning of the system after restarting.

B.8.3 There should be written procedures for handling downtime on other systems such as the hospital
information system, to ensure the integrity of patient data. Procedures for verifying recovery of the other
system and the replacement or updating of data files should be available.

B.8.4 All unscheduled computer downtime, periods of system degradation (response time) and other
computer problems should be documented, including the reasons for failure and the corrective action taken.
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