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Are you aware of local or intergalactic highways ?
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a.k.a "nationally or Internationally”
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On Earth

ORDER FOR DESTRUCTION

] thatby

Be it known that on this day the 1 th day of Ontohor inthe Yearof Qurlesd
decrae of 1l he Camlc Cﬂmh(lcn 'epa'mer c Comngshlre Caunty, xraraswaexac‘ Arthy
L the nal femohs!

»vax sechnical matters.
thaway

Said property has been seized by Right of
Eminent Domain for future use a3:

(Check ane)
o lighray right-af-way.
Parking facllities

Damolition

ed do hersby authorisa e
execution of thie order thre .)gr- the poviers
vestadin us by the State. Ged Save the Cueen!

a.k.a. “in your institution”



Are you aware of your Risk Analysis intergalactic highways ?

EURATOM 2013/59

17.1.2014

Official Journal of the European Union L3

(Non-legislative acts)

DIRECTIVES

COUNCIL DIRECTIVE 2013/59/EURATOM

of 5 December 2013

loyng down basi safty stndards for prosection agsns che dangers rising fom exposure
10 ionising radiation, and repealing Directives 89618/Euratom, 90/641/Euratom, 96/29/Euratom,
97/4;/Eummm and 2003/122/Euratom

THE COUNCIL OF THE EUROPEAN UNION,

Having regard to the Treaty establishing the European Atomic
Energy Community, and in particular Articles 31 and 32
thered

Having regard to the proposal from the European Commission,
dravn up afce having obysincd the opinion of 3 group of
persons appointed by the Scientific and Technical Committce
from among scientific experts in the Member States, and after

sulted the  European Economic and  Social

Committe,

Having regard to the opinion of the European Parliament,

Having regard to the opinion of the European Economic and
Social Committee

Whereas:

(1) Point (b) of Article 2 of the Euratom Treaty provides for
the establishment of uniform safety
the health of wor of
of the Euratom Treaty defin
protection of the health of worke
public against the dangers arising from ionising radi-
ations,

@) In order to perform its task, the Community laid down

basic standards for the first time in 1959 by means of
Directives of 2 February 1959 laying down the basic
standards for the protection of the health of workers

and the general public sgaist the dugers i o
fonising vadiaion (). The Dirctves have becn. revised
several times, most recently by Council Directive
96/29/Euratom () which repealed the earler Directives

) OJ L 11, 20.2.1959,

3 Chuncl Direive 96Tt of 13 May 199
basic safety standards for the protection of the health of workers
and the generd public aganst the dangers arsing from ionsing
fadiaion (0 L 159, 29.6.1996, p. 1).

g down

) Dircctive 96/29[Euratom establishes the basic safety sian-
dards, The provisions of that Dirctive apply to norml
and emergency situations and have been supplemented
by more specific legislation.

@ Coundl Dircctive 97]43uratom ), Councl Diccive
89[618/Euratom (9, Council Directive 90,
tom () and Council Directive 2
cover different _specific aspects complementary 10
Directive 96/29/Euratom.

(5 As recognised by the Court of Justice of the European
Union in its casedaw, the ftasks imposed on the
Community by point (b) of Article 2 of the Euratom
reaty to lay down uniform safety standards to protect
the health of workers and the general public does not
preclude, unless explicily stated in the standards, a
Member State from providing for more  stringent
measures of protection. As this Directive provides for
minimum rules, Member States should be free to adopt
or maintain more stringent measures in the subject-
maner covered by his umum Lithout prejudice o
the free mov ervices in_the
imemal ket et £ he case et of e Comn
of Just

(6 The Group of Experts appointed by the Scientific and
Technical Committee has advised that the basic safety

1) Councll Directive 97/43{Euratom of 30 June 1997 on_ health
protection of individuals against the dangers of ionising radition
in reltion to medial exposure, and repealing  Directive
$4/466artom (0] L 180, 5.7.1997. . 2

(9 Council Directive 89/618[Euratom of 27 November 1989 on
informing the general public about e proecion measrs o
be appled and sps 10 b takn in he cvent o a radlogil
amergency (0) L 357, 7121985, pr 1)

) Cous Do 30/ Euront of 4 December 1990 on the
operational protection of outside workers exposed to the risk of
fonisingradiation during_their activites in controlled arcas
(O] L 349, 13.12.1990, p. 21)

) Council Dircctive 2003/122/Euratom of 22 December 2003 on the
control of high-activity sealed radioactive sources and. orphan
sources (0] L 346, 31.12.2003, p. 57).

T—

—

a.k.a "nationally or Internationally”
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Your Quality Department

a.k.a. “in your institution”
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» Since 2018, the application of the EURATOM directive 2013/59 is mandatory in all member states
» Some member states are late in transposing it in their national regulation and in enforcing it
» Some professional bodies are still interjecting on the local transpositions/implementations
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Some interjections can be seen as “details”.

“art. 84°/3: RP Unit can be external or Internal”

“art. 159°/5: RP Unit is internal”

Some interjections are definitely not “details”

“Euratom 2013/59 doesn’t refer to RP174”

“Clinical licences are now bound to
implementing RP174 staffing level within 5 years”
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» Still “WIP nationally ” ...

((#S 98 > Infringement for transposition failure
\" \5
¥V ¥

2018 2019

m European Commission at work

Active Non-
Infringement number ~  Decision Country :”’:."“/ Depetmer il ke ¢ infringement  communication
cases cases
INFR(2018)2049 v 17/05/2018 Formal notice  POTtugal Energy Yes Yes
Art. 258 TFEU Memo Failure to notify transposition measures under the
2 2 01 8 * 27/11/2019 Reasoned council directive 2013/59/EURATOM
\j opinion Art. 258 TFEU
Memo
The Commission has also highlighted shortcomings in the full and complete transposition of the Basic Safety Standards Directive (Council Directive
Py 201 9 2013/59/Euratom) into national legislation, sending reasoned opinions to Malta, Portugal, Cyprus and Greece (following earlier letters of formal notice)
. and initiating the first step of infringements proceedings (letters of formal notice) to Belgium, Austria, Spain, Estonia and Hungary.
\ |

The Commission has also highlighted shortcomings in the full and complete transposition of the Basic Safety Standards Directive (Council Directive
2013/59/Euratom) into national legislation, sending reasoned opinions to Malta, Portugal, Cyprus and Greece (following earlier letters of formal notice)
and initiating the first step of infringements proceedings (letters of formal notice) to “elc Austria, Spain, Estonia and Hungary.
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» Radiation Protection is the core of the directive

» Article 63 enshrines proactive actions to avoid accidental/unintended radiation exposures.

Accidental and unintended exposures

Member States shall ensure that:
a) all reasonable steps to minimize the probability and magnitude of accidental
or unintended exposures of persons undergoing medical exposure are adopted
b) for radiotherapeutic practices, the quality assurance program includes a

ly of the risk of accidental or unintended exposures,
¢) for all medical exposures the undertaking implements a proper system f
ding and analysis of events involving or potentially involving accidental or

unintended medical exposures, that is commensurate with the radiological risk

associated with the practice.

> This brings (lots of) added work (that your management might not be fully conscious of)
> This creates ambiguities of ownership (who is responsible for the result and for the task)
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» The size of the institution defines how your quality department is structured and staffed.

» The Quality department wears different hats such as:




I I ® Your Quality Department | Risk management

ISO 9001:2015

implicitly addressed risk through
“preventative actions”

INTERNATIONAL ISO
STANDARD 9001

Fifth edition
201509 15

Quality management systems —
Requirements

Systémes de management de Ia qualité — Fxigences
e Fiterie pumbse
‘:/)zk\oi‘ S0 0L 015 (E)
Bttt it it e < BEINIG

Marcurits
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explicitly addressed risk with
Clause 6.1 “actions to address risks
and opportunities”.

Now



I I ® Your Quality Department | Risk management

g

A 4

WHO

World Health Organisation

RADIOTHERAPY RIS!

=) regulation in clinical operations didn’t wait for ISO

EURATOM EC EC

European Atomic European Commission European Commission
Energy Community

Directive 2013/59

RADIATION PROTECTION N° 181
Check of national

transposition of EURATOM
2013/59

General guideli on risk

uuuuuuuuuuuuuuuuuuuuuu

«\Y
«\\V!

2015 2018
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National bodies

AFCN/FANC - CSN - APA - ..

Check of compliance with
art. 63 EURATOM 2013/59
(clinical practices)

Now
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EURATOM - CONTENT EURATOM 2013/59
Regulation

. . . Goal: Protect against the dangers from exposure to ionising radiation
Have to have for compliance

work

Goal: Organisation to achieve standardisation and customer satisfaction

Departments:
Marketing - Management
- Human ressources
- Finance
. R Y
- Business Development
- Marketing
i [...] . . . 3 =
- Operations (/Clinical Operations) * Documentation control
e Processes
e Procedures
e Work Instructions
== * Annexes
Best Practice = .
uali
“Have to have for business” Q ty
< Assurance
b Program
W —
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«— Likelihood —
Frequency

Almost
certain

- EE
- o
= |
~ B
— [

Let’s use “our own risk analysis toolbox” to comply, in one stop, with regulation and ISO !

Rare Unlikely Possible likely

<— Consequence —>
Harm

Mitigation
strategy
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Initiating event Accidental exposition

REACTIVE Accident analysis
Feedback into the equipment and processes security systems.
Look back at what happened ak.a. Lessons learned, RCA

PROACTIVE Equipment operation and processes analysis

Estimation of the probability of accidents and their consequences.
Anticipate what can happen a.k.a. PSA, FMEA, Risk Matrices
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Initiating event Accidental exposition
REACTIVE

6—-——————————— Accident analysis

* Method most commonly used.
* The compliance with regulatory requirements and international standards
Methodoloa uses this method.
sulereelefllzs Based on using the lessons learned from documented accidental exposures
ORION that already occurred.

PRISMA Re-evaluating, in light of the lessons learned, the QA programs and existing
procedures in the facilities..

» Very valuable to give practical solutions to real problems that have arisen
and prevent them from happening again, not only in the installation where
they occurred but also elsewhere

Notes:
e Only cover known events. They leave without considering other possible failures that although they have not happened or they have
not been published, it does not mean that they can not happen.
¢ Feed on cases of catastrophic consequences and very low frequency; do not pay attention to more frequent but less serious events
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Initiating event Accidental exposition

S < > M
PROACTIVE

————-——————————? Equipment operation and processes analysis

“ Probabilistic Safety Analysis (PSA) - Quantitative

It provides quantitative information about the degree to which the risk is reduced by
the existence or introduction of a security measure and allows to establish its

priority.
A Tratamionios do Radotoren Requires considerable effort and expert in the methodology itself, limited application
con Acelerador Lineal in our -ﬁeld

~E

/ Fo.‘.R‘Q IAEA
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Initiating event Accidental exposition
(> Tamr—— > M
PROACTIVE

—————————————-) Equipment operation and processes analysis

Failure Mode and Effect Analysis and criticality (FMEA) - Qualitative

The report of Task Group 100 of the AAPM: Application of risk
enalysis mathods to radiation therapy quality management

e  Procedure of identifying potential failures in a process and analysis of the resulting
o effects.

g . .
Ochamer Praksh Syssem, New Ovlosms, Lowisions 20021
Geotrey 5. Ibbott

et Howstom. Teras 700

P A * Generally a qualitative technique although a priority range can be established by

Catiornia #3093 0843
Sasa Msic

e assigning a number to the variables Severity (S), Occurrence (O) Detectability (D).

PO Bux SOK, Richmond, Viginie

22w

ottt e i e Each variable has a range of 1 to 10.
- — * Product gives place to the denominated RPN (Risk Priority Number) that allows to

N Yook, Nw Wk 10055

(Received 13 May 201: svised 13 March 1036 accepsed for pebibcation 14 Varch 2016
3 o)

e ” classify the risk and set priorities.
» Method chosen by the AAPM TG100

and quility of e tak
by comscauns 2 cxample quality mansgencet progras staegy foe the INKT peocess perkemed
1 e 1B S CE o (he F8DOER. T35 FEPOA GEKCTN M MEANNUEY 480 FOMCKIatNrE
Gevelopel, preseats the peacess mags, FMEAS, faslt wees, nd QM program: deveboped. and makes

— 3016 A dawun. g, Mt
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Initiating event Accidental exposition

(> L e

PROACTIVE

Equipment operation and processes analysis

=1 Failure Mode and Effect Analysis and criticality (FMEA) - Qualitative

The report of Task Group 100 of the AAPM: Application of risk
snalysis mathods to radiation therapy quality management

M. Saity Huy®
Diegarimest of Kdsaon Orwogs, Uity of Pitsbargh Comers dussiate amd UPMC ComeerComer
Parsbmeyh, Pramptramte £33

Benodicr A, Fraass

Codars-Sons
Peter 8. Dunscombe
Diepartmest of Omcebog, Uivessity of Calpers Calpary TIN IN4 Canls

Jo0n P, Ho0oEE, .
Poalth Sysiem, New Orioams, Lowisions 30021

e
" RPN=SxOxD

e PN =

Ao J. Wendt

:

“etform $093.0843

Jdatinder R Paka

Mg C: PO Bux SOK, Richmond, Viginie

Rank Severity (S) Rank Occurrence (O) Rank Detectability (D)

e e i tm— 1 No effect 1 Failure unlikely (1/10,000) 1 Undetected in 0.01% of cases
A . 2 Inconveniant 2 | Unlikely (2/10,000) 2 Undetected in 0.2% of cases
C;‘:: o e € e e e o e e e 3 S—— 3 | Relatively few failures (5/10,000) a Undetected in 0.5% of cases
:“...“.‘;’;.:':;.:.t.;,‘_".;.“:":x'.‘.:t‘:.‘ .:‘.:.::':."“.LI_.%E%E s Minor toxicity o tmour 4 Few failures (1/1,000) 4 Undetected in 1.0% of cases
%&:@Eﬁ?ﬁ?mﬁﬁ;ﬁ% underdose (wrong dose, dose 5 Few failures (<0.2%) 5 Undetected in 2.0% of cases
A b ek o iew ot ot e o g et o kg - distribution, location, or volume) 6 Occasional failures (<0.5%) 6 Undetected in 5.0% of cases
B ey ey el R 8 e e Y 7 Serious toxicity or tumour 7 Occasional failures {<1%) 7 Undetected in 10% of cases
e TR L L T T 8 . ""de"‘.’?“d 8 Failures more common (<2%) 8 Undetected in 15% of cases
T o e ey e 9 et s ] Failures more common (<5%) 9 Undetected in <20% of cases

10 Catastrophic 10 Failures inevitable (>5%) 10 Undetected in >20% of cases

wr 3016 A dawun. g, Mt
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Risk Priori
o isk Priority

Processo Riscos/Modo de falha O [Ocorréncia] S [Severidade] number

[Detectabilidade]
RPN

Programa de CQ desadequado ou incompleto 3 4 2 24
Comissionamento e testes de aceitacdo inadeauados 1 5 1 5
Realizagdo do CQ Eauipamento de controlo de qualidade desadeauado 3 4 2 24
Incorreta realizacdo do CQ 2 4 2 16
Incorreta andlise dos resultados 2 4 4 32 b
Agendamento do n2 fracGes no Patient Schedule Agendamento incorreto do n2 de fracdes no patient schedule 2 3 3 18
Agendamento da(s) fracio(Bes) no Treatment calendar Escolha!ncorreta do dia de inicio do tratamento 1 1 2 2
Escolha incorreta do course de tratamento 2 4 3 24
Preenchimento do Site Setup Traps_cr:ca.o incorreta para a§ setup nptes : 3 1 4 12
Definicdo incorreta dos desvios da origem para o isocentro 1 3 3 9
Report s Falha na verificagdo do report face ao plano aprovado 4 4 4 64 'L
Auséncia de aprovacao do report 2 1 1 2
Exportacdo de imagens para o XV Exportaceo do course f:le tratamento errado 1 4 4 16
Exportacdo do doente incorreto 2 1 1 2
Importaco e preparacio das imagens ImDortac?o fio doentelnco'rreto 1 1 1 1
Preparacdo incorretas das imagens 2 1 1 2
Inserir o doente na HexaPOD Inserir incorretamente os dados do doente 2 1 4 8

FMEA - TG 100

}

L
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Initiating event Accidental exposition
S < Ty M
PROACTIVE

Equipment operation and processes analysis

— >

GUIA PARA LA APLICACION

DE LA METODOLOGIA DE » Created from a Probabilistic Safety Analysis made to a Radiotherapy service.
MATRICES DE RIESGO

EN SERVICIOS DE * Proposal of a set of initiating events and barriers that allows normalising the risk
RADIOTERAPIA profile between different centers.

* Makes more elaborate study of the barriers than the FMEA.

» Although they do not quantify the risk numerically, it makes it possible to classify
them into levels, which is enough to establish priorities without needing more
accurate and costly risk analysis.

* Endorsed by the IAEA to facilitate the realisation of the Risk profile.

Risk Matrices - Qualitative

Q
]
=
@
<
o
Q
&
&

cO

NSECUENCIAS
acll e r BSEOR_ fap

N
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Initiating event
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Accidental exposition

S 3

PROACTIVE

Probability

Consequences

Consequences]| Incident
e

Vary high or
Catastrophic (C,,,)

High or Severe (C,.}

Mild o moderats (C,}

Low (C,)

Cause death or limiting damage to several patierts.

It is assumed that the magnitude of errors dese is higher than 25% comparec to the
prescribed dose. They can ke bysubdeses or overdese.

Cause desth or limiting damage to a single petent affecting all or much of the
treatment.

exposures affacting multipls patients whose dose errors are between 10 and 75%
compared to the prescrised dase (including 25%] are also inzluced in this level.

Clinieally do nat endanger tha patient's life, are exposures that sffact a patiant in a
treatment seasian.

Decreased defense in depth
Dose not cause deviaton

u————————-————-’ Equipment operation and processes analysis

Risk Matrices - Qualitative

B P Risk = CxFxP

Frequency | Incident Probability | Barrier failure
Frequency . .
(considering 500 patients per year) High (PA) There is no safety barrier
High (FA) Mare than 50 per year Media (PM) There are one or twa safety barriers

Media (FM) Between 1 and 50 per year Low (PB)

Low (FB) Between 1 year and 1 every 100 years Very Low (PMB) There are four or more safety barriers.
Very Low (FMB) Less than 1 per 100 years There is sufficient defense in depth

There are three safety barriers
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Risco o Alto (R Risco Alto A Risco Médio (Rl Risco Baixo

Insta.acao inicial do equipamento 2 o 2

Aceitaczo e Comissionamento 27 & 17

Manutencao do equipamento 3 0 3

Prescricao Clinica do tratanento 7 1 0

Aquisizao de dados anatdmicos do paciente 10 1 é

Delineamento des volumes 5 (4 4

Planejamento de tratamento 16 2 10

Confecgio dos modes 4 (] [

Inicic de tratamentc 17 1 £

Posicionamento diério para tratamento 13 1 -

Execugdo do tratamento 42 1 33
Total # 146 c 15 8% 42
Total % 0% 10% 61% 29%
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Mmarctiritg
Conclusion
advanced oncology solutions

» Compliance with european and national regulation is non negotiable.
» XLS is not a regulatory friendly tool.

» Continuous improvement requires to be objectively guided towards what presents risk in our
practices. Risk analysis allows us to focus on what needs our truly needs our attention.

» The increase of regulatory workload requires platforms to pragmatically support periodic internal/
external risk analysis of practices.

» A simple handshake with Quality departments, to support their ISO needs, is needed on Quality
Assurance Programs, Incident Reporting and Risk Analysis as well as on the platforms to be used.
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