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ISO 15189:2022(E)

Introduction

The objective of this document is to promote the welfare of patients and satisfaction of laboratory
users through confidence in the quality and competence of medical laboratories.

This document contains requirements for the medical laboratory to plan and implement actions to
address risks and opportunities for improvement. Benefits of this approach include: 1) increasing the
effectiveness of the management system, 2) decreasing probability of invalid results, and 3) reducing
potential harm to patients, laboratory personnel, the public and the environment.

The requirements for risk management are aligned with the principles of ISO 22367.
The requirements for laboratory safety are aligned with the principles of ISO 15190.
The requirements for sample collection and transport are aligned with ISO 20658.

This document contains the requirements for point-of-care testing (POCT) and supersedes SO 22870,
which will be withdrawn upon publication of this document.

The format of this document is based on ISO/IEC 17025:2017
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ISO 15190:2020(E): LSO

LSO must be trained to have knowledge to manage of all
aspects of medical lab safety.

Safety

Safety Safety Safety
SOP Manual monitor
Waste
Management
Safety Risk

guideline Management

\// )

Safety
training

LOS, Lab Safety Officer

SDS, Safety data Sheet

PPE, Personnel Protective Equipment
CQl, Continuous Quality Improvement
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ISO 15189, 4 Designing for safety

4.2 General design requirements

When designing the lab, the organization shall:

1) ensure that there be complete st
separation (from floor to ceiling,
iIncluding doors) of clean and
contaminated work-spaces;

NOTE Physical separation level
corresponds according to the nature of the
microorganisms handled and whose risk of
contamination could be mitigated by
hygiene measures such as hand washing or Least.
disinfection of inert surfaces especially in

areas where clinical samples are handled.

Hierarchy of Controls

Physically remove
the hazard

Replace
the hazard

neeri :J Isolate people from
0 DIS the hazard

Administrative Change the way
Controls people work

Protect the worker with
Personal Protective Equipment

10
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7.1.4 Biosafety policies

The lab shall establish, implement and maintain policies and processes to reduce the

exposure to bloodborne pathogens, including but not limited to:

a) when performing phlebotomy, staff shall wear gloves, be prohibited from re-
capping needles and dispose of used needles into rigid sharps containers located
close by;

g) gloves shall be worn as a barrier precaution to prevent contamination of hands
while handling primary/secondary samples and aliquots. A risk assessment shall
be performed to assess the need for the use of gloves when handling culture
material. Wearing gloves shall not be considered as an alternative to thorough
handwashing;

h) hands shall always be properly cleaned after gloves are removed;

15.6 Footwear

Footwear shall be comfortable, with nonslip soles. Shoes shall cover the foot to
include heel, toes and instep.

Leather or synthetic, fluid-impermeable footwear is recommended.

ISO 15190: 2020
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7.1.4 Biosafety policies

k) gowns/lab coats shall be:

worn at all times while working with samples,
serum or cultures;

closed at the front and neck;

knee-length;

have long sleeves which are not to be rolled up;
made of moisture-resistant materials or moisture
resistant aprons shall be made available for use
where required; and

lab gowns/coats should have closures with snaps
for fast removal in case of spills and be closed at
the wrist to protect clothing;

13
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16 Transport of samples and hazardous materials

 For transport of specimens inside the facility, engineering controls such as carts, leak-
proof carrying containers, and absorbent materials shall be implemented.

* Personnel transporting specimens shall use the appropriate personal protective
equipment for the materials they are handling.

- Samples, cultures and other biological material transported between the lab or other
facilities shall be sent in a manner compliant with facility safety rules so as to ensure
the integrity of the sample and the safety for the carrier, the general public and the
receiving lab.

15
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10.4 Emergency/drench showers
a) Emergency showers shall be available and convenient to locations
identified through the risk assessment process (e.g. where caustic and

corrosive chemicals are used).

NOTE 1 The number of such emergency showers depends on the complexity and extent of
the lab.

NOTE 2 Floor drains are normally provided in proximity to such emergency showers.

NOTE 3 In specific lab facilities, including high-level containment facilities, floor drains can
compromise containment and thus their installation can be inappropriate.

b) These devices shall be:

— tested at an appropriate frequency (e.g. weekly activation) to ensure
they are properly functioning; and

— inspected annually.

c) Comfortable water temperatures shall be provided where possible.




10.5 Spill response

» All spills of samples, chemicals, radionuclides, or cultures
shall be cleaned up and the area decontaminated after risk
assessment. Approved safety precautions, safe methods,
and personal protective equipment shall be used during
clean-up. The lab director should be notified of the incident
in writing. The laboratory shall ensure the availability of
appropriate types of spill kits.

* All personnel dealing with spills shall be trained in spill
response procedures and the correct equipment to use.

17
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17.3 Hazardous waste

General precautionary waste disposal measures for hazardous waste shall be implemented, including but

not limited to:

a) All samples, cultures and other biological material no longer required shall be discarded in containers
specifically designed, intended and marked for disposal of hazardous waste.

b) Biological waste containers shall not be filled beyond their designed capacity.

c) All sharp objects shall be discarded directly in puncture-resistant containers.

d) Certain regulated sharps, including needles and scalpels shall be discarded into approved sharps
containers.

e) Loose sharps (pipettes, syringes, broken glass) shall not be placed inside non-hazardous waste
receptacles.

f) All discarded microbiology laboratory samples, cultures and contaminated waste shall be made

biologically safe before being taken from the laboratory facility.
NOTE Biological safety can be realized processing by autoclave, or other approved technology, or by packaging in
appropriate containers.

g) Transport of waste that has not been treated can be allowed, provided that the material is packaged
and transported in a manner which considers hazardous waste statutory and regulatory
requirements.

\ /)

19
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5.6 Risk management
a) lab management shall establish, implement, and maintain processes for

identifying risks of harm to patients and opportunities for improved patient
care associated with its examinations and activities, and develop actions to
address both risks and opportunities for improvement (see 8.5).

b) The lab director shall ensure that these processes are evaluated for
effectiveness and modified, when identified as being ineffective.

NOTE 1 ISO 22367 provides details for managing risk in medical laboratories.
NOTE 2 I1SO 35001 provides details for lab biorisk management.

ISO 15189: 2022
22



8.5 Actions to address risks and opportunities for improvement
8.5.1 Identification of risks and opportunities for improvement
« The lab shall identify risks and opportunities for improvement associated with the lab activities to:
a) prevent or reduce undesired impacts and potential failures in the lab activities;
b) achieve improvement, by acting on opportunities;
C) assure that the management system achieves its intended results;
d) mitigate risks to patient care;
e) help achieve the purpose and objectives of the lab.
8.5.2 Acting on risks and opportunities for improvement
« The lab shall prioritize and act on identified risks. Actions taken to address risks shall be proportional to the
potential impact on lab examination results, as well as patient and personnel safety.
« The lab shall record decisions made and actions taken on risks and opportunities.
« The lab shall integrate and implement actions on identified risks and improvement opportunities into its
management system and evaluate their effectiveness.

NOTE 1 Options to address risks can include identifying and avoiding threats, eliminating a risk source, reducing
the likelihood or consequences of a risk, transferring a risk, taking a risk in order to pursue an opportunity
for improvement, or accepting risk by informed decision.

NOTE 2 Although this document requires that the lab identifies and addresses risks, there is no requirement for
any particular risk management method. Laboratories can use ISO 22367 and 1SO 35001 for guidance.

NOTE 3 Opportunities for improvement can lead to expanding the scope of the lab activities, applying new
technology, or creating other possibilities to fulfil patient and user needs.

ISO 15189: 2022 23



What is RISK?«Jsm
g

o Risk is defined as the effect of uncertainty on objectives.
o Risk is defined as the chance of suffering or encountering harm

or loss.
10.2 Internal sources of risk information 10.3 External sources of risk information
Sources of risk information and data within Sources of risk information and data outside the lab may
the lab may include: include:
a) performance evaluation studies; a) EQAS (External Quality Assurance Services) reports;
b) statistical quality control data; b) physician complaints;
c) incident reports; ¢) manufacturer advisory notices;
d) complaints, nonconformities or corrective d) regulatory authorities;
actions; e) adverse event databases;
e) internal audits and other evaluations. f) literature reports;

g) accreditation bodies (e.g., audits).

ISO 22367: 2020
24



RM ISO 15189 VS ISO 22367

é SO 15189 RSk plan 150 22367

RIS
=
=
J— MX review CA
) Rlsk monitoring RISk evaluation

\
monltor RCA

Riskicontrol
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1. 5 Why?

2. Interview

3. Fishbone

4. Process Mapping
5. Brainstorming

6. etc.

W) JJE
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ISO 22367:2020(E), Scope

The requirements of this document are applicable to all aspects of the
examinations and services of a medical lab, including the pre-examination and
post-examination aspects, examinations.

This documentjdoes not specify acceptable levels of risk.
This documentjdoes not apply to risks from post-examination clinical
decisions made by healthcare providers.

This document does not apply to the management of risks affecting the

medical lalj enterprise that are addressed by ISO 31000, such as business,
economic, legal, and regulatory risks.

30



RISK Assessment Flow Chart

[  Identifythe RISK |

v

| Identity the people at RISK |

!

I Identify existing control measures |

Y

Likelihood &

Possibility

{ Evaluate the RISK |

Severity &
Consequences

No further action
needed

Acceptable

» Calculate the RISK |«
Y
Medium
RISK
Possible or no action Medium priority High priority action
action
N Implement Control P
" Measures N
v
Re-evaluate RISK via
assessment
A A
No or lower RISK Similar or Higher RISK
Y A 4
v Acceptable Implement new control - Repeat
measure process
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FMEA table

Specimen labelling Pheb. performs Wrong label No focus Ask pt. at lease 2 ID None
wrong pt. ID
Switch label Wrong label 10  Too rush 3 Service 1 pt. at a time 1 30 None
Specimen Not in time Specimen 10  Forgets 4 None 10 400 New policy for 10 4 10 400
transportation rejection specimen handling
Not in required Specimen 10  Not know 6 None 10 600 New policy for 10 6 10 600
condition rejection specimen handling

32
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Risk Matrix with 2 Zones

Overall probability of harm

Severity
of harm

Critical (5)

Serious (4)

Unlikely (1)

Significant (3)

Remote (2) Occasional (3) Likely (4) Frequent (5)

Marginal (2)

Negligible (1)

Key
Green = broadly acceptable risk
Red = unacceptable risk
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Risk Matrix with 3 Zones

Overall probability of harm

Unlikely (1) Remote (2) Occasional (3) Likely (4) Frequent (5)
Critical (5) 5
Serious (4)
(S)?Vhe;rig Significant (3) 3
Marginal (2) 2
Negligible (1) 1

Key

Green = broadly acceptable risk

Yellow = acceptable risk if risk is reduced as far as reasonably possible
Red = unacceptable risk



‘ - Risk Priority Number

Fitting line fl(x) —Fitting line fz(x) - - RPN threshold

200 TTTTTTTTTTTTTTITIITTI T T T TITITITTITITITITTITITT TTTTT TT T TTTTT TTTTT TTTTT TTT TTT T TTTT
180 Evaluation of RPN threshold using Bluvband method. I
160 Threshold
@ i value 100
2 140
£
120
< 0 / CRITICAL MODES
B 100 ot e T T T T T T T T T T T T T T T T e T T T Y e T
0 801 NEGLIGIBLE MODES vy
j 60 o »:.o.c.‘.“‘ ]
m 40i ..-....I......
20: .-...z.ﬂ..‘.i....-..
0_T'.?.i.lllll\III\IIHIIHIIHIIHIIHII LILL Il | LIl RN LIl LI LI | [HEEEER
Failure modes
Evaluation of RPN threshold using Pareto chart and 80:20 principle.
200\| | ITT TTTTTT TT T | TTTT TTT T TTTTTTTTTTTTT T TT I\,loo%
180:— Threshold __90%
» 160 [ valued8 === 00oéF - —--—-------- - 80%
w L
£ 140} -170%
2 120 - 60%
2 100 - 50%
g 80| -1 40%
o H ]
% 60 CRITICALMODES  — 30%
[~ : Al dab A ab T el sahebuiainAea vy st pthyrle
40 NEGLIGIBLE MODES - 20%
20 F -110%
O:JIIIIL.IIII..IIIIIIIII..II\l.IIII.JIII..I.IIIIII.IIII.JI\II\I\II\II\II\IHII\II\.I\II\II\II\II\I’O

Failure modes

Cumulative Percentage

Risk Priority Number

‘ « Risk Priority Number Fitting line Confidence bounds - - RPN threshold
200_II\I\III\IIIIIIIIIIII\I\I\I\IIIIll TTTTTT [TTTTT TTTTTT TTTTTT [ [T [ TTTTTT ]
180 - Evaluation of RPN threshold using Zhao method. o]
1601 CRITICAL MODES
140 f - e L L D L e AL
10k NEGLIGIBLE MODES W
100 [ Threshold JERSESS SITRITE ]
80_ value 140 .:-.....-...‘.- __
60 i uu--u-"..'.
40; .............. ]
20__ .....‘.....’-..-... __
O:T'I.\I'T'il\llIIIIIIIIII\'H\I\IIIIII LIl RN LLiLld LLLIL] | [ 1] LLLLL]
Failure modes
Proposed approach for the Risk Priority Number threshold based on boxplot.
200
180 —
160 |
3 ]
= 140 :
3 120 :
- ! CRITICAL FAILURE
£ 100 75t percentile—__ : RPN=87
.9 80 !
: ) ALARP REGION I
= 60 Median value —
= 40 NEGLIGIBLE FAILURE  RPN=54
20 25t percentile— i

M. Catelani et al.: Risk Assessment of a Wind Turbine: New FMECA-Based Tool With RPN Threshold Estimation.

IEEE Access, 2020; 8, 20181-90
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EX

Potential RISK

Risk Identification/Analysis/Evaluation (current tear) _

Specimen Pheb. performs Ask pt. at lease None
labelling wrong pt. 1D 21D
Switch label 10 3 1 30  Service 1 pt. at None

Specimen Not in time
transportation

Not in required
condition
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Take Home Message

1ISO 15189 + ISO 15190, 20658, 19011, 22367 (Package?)
ISO 15189 = QMS Medical Lab

ISO 15190 = Medical Lab Safety

ISO 20658 = Sample Collection & Transport

ISO 19011 = Auditing Management

ISO 22367 = Risk Management

ISO 20914 = Practical guidance for the estimation of MU

There are several Q tools, you don’t need to use all of them, just
select the fit-able tools for the organization.

= One of the important things is use Q tools effectively.

This presentation is infended for ISO training only.



Thank you for
your attention
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