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Objectives of the lecture

* Current structure and support
e Pitfalls / SWOT

e The future




B-QUATRO and BELJART: Implementation and support

* Legal Framework: A National legislation

e Structural framework:
* Presence of an organizational structure and coordinator

 Audit tool:
e B-QUATRO tool
* Postal audit system

* Financial support:

* B-QUATRO annual budget: €17200,00
« Reimbursement of auditors (travel, hotel, food): €10000,00
« Adedicated coordinator (0.2 FTE): 6000,00
* Yearly auditors’ meeting; €1200,00
(A dedicated IT platform: €1200,00)

e BELdART annual budget: €200000,00

* Collaborative framework:
e Structured interaction with the regulatory body / ministry of Health
e Open communication with, and support from the departments

 Experts: Well-trained auditors with clinical expertise
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B-QUATRO

A tool for quality improvement adapted to national situation

QUATRO: Comprehensive peer review clinical audits

(2011-2015)

Belgian contextualization / new technologies/
QMS auditing/ checklist reformatting/ data
analysis tools

A
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Comprehensive Audits of
Radiotherapy Practices:

A Tool for Quality improvement
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B-QUATRO - Comprehensive Audits

of Radiotherapy Practices:
A Tool for Quality Improvement adapted
to the Belgian context
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About Clinical Audits

*Belgium has an exemplary function internationally by adopting the B-QUATRO “peer review”

" elt’s strength: peer review!
- “Peer”: colleagues / multidisciplinary
- Volunteers: motivation

- Comprehensive audit focused on quality improvement of the complete patient’s carepath
(not only about compliance to procedures)

*The B-QUATRO comprehensive audit is NOT designed for:

- Investigation of accidents or reportable medical events (misadministration)
- Assessment for entry into cooperative clinical research studies

- Regulatory purposes, i.e. audit is not an enforcing tool but an impartial source of advice on quality
Improvement.

4 N

Peer review!!! — TRUST!!! — Confidentiality!!!
- )
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Legislation: Clinical audits

BELGISCH = MONITEUR
= STAATSBLAD  BELGE

Publicatie overeenkomstig artikelen 472 tot 478 van de
programmawet van 24 december 2002, gewijzigd door de
artikelen 4 tot en met 8 van de wet houdende diverse bepaling;

van 20 juli 2005 en artikelen 117 en 118 van de wet van

Publication conforme aux articles 472 a 478 de la
loi-programme du 24 décembre 2002, modifiés par les
articles 4 a 8 de la loi portant des dispositions diverses du
20 juillet 2005 et les articles 117 et 118 de la loi du

S mei 2019. 5 mai 2019.
Dit Belgisch Si blad kan geconsulteerd worden op : Le Moniteur belge peut étre consulté a I’adresse :
www.staatsblad.be www.moniteur.be
Bestuur van het Belgisch Staatsblad, Antwerpsest Direction du Moni belge, ch ée d’Anvers 53,
weg 53, 1000 Brussel - Directeur : Wilfried Verrezen 1000 Bruxelles - Directeur : Wilfried Verrezen
i . ) ] Numéro tél. gratuit : 0800-98 809
National transposition measures communicated by the Member States concerning: E
Council Directive 2013/59/Euratom of 5 December 2013 laying down basic safety standards for protection against the dangers arising (_smupr 20 FEVRIER 2020

from exposure to ionising radiation, and repealing Directives 89/618/Euratom, 90/641/Euratom, 96/29/Euratom, 97/43/Euratom and
2003/122/Euratom

SOMMAIRE
OJL 13,17.1.2014, p. 1-73 (BG, ES, CS, DA, DE, ET, EL, EN, FR, HR, IT, LV, LT, HU, MT, NL, PL, PT, RO, SK, SL, Fl, SV)
The member states bear sole responsibility for all information on this site provided by them on the transposition of EU law into national
law. This does not, however, prejudice the results of the verification by the Commission of the completeness and correctness of the Lois, décrets, ordonnances et rigl
transposition of EU law into national law as formally notified to it by the member states. The collection National transposition measures
|S updated Weekly. Cour constitutionnelle
Extrait de l'arrét n° 22/2020 du 13 février 2020, p. 10056.
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B a s i c S a fe ty BELGISCH STAATSBLAD — 26.06.2024 — MONITEUR BELGE 78519
® ® WETTEN, DECRETEN, ORDONNANTIES EN VERORDENINGEN
S ta n d a rd s D I re c tl v e LOIS, DECRETS, ORDONNANCES ET REGLEMENTS i

S
|I ERHEIDSDIENST BINNENLANDSE ZAKEN | SERVICE PUBLIC FEDERAL INTERIEUR

16 JUNI 2024. — Konin}lijk bq

besluit van, 13 fobuadii 2020 BELGISCH STAATSBLAD — 30.10.2024 — MONITEUR BELGE 124543
gen bij nie
radiologische uitrustingen FEDERAAL AGENTSCHAP VOOR NUCLEAIRE CONTROLE AGENCE FEDERALE DE CONTROLE NUCLEAIRE
besluit van 20 juli 2001 h

Better radiation protection (

bescherming van de bevo [C - 2024/009918] [C - 2024/009918]
leefmilieu tegen het gevaar 28 OKTOBER 2024. — Tgrhnisch regl t tot vaststelling van de | 28 OCTOBRE 2024. — Réglement technique établissant les modalités
modaliteitep van ee terne dosimetrie audit van toestellen voor d’un audit de dosimétrie externe pour des appareils utilisés en

VERSLAG (e radioth radiothérapie externe

Gelet op de wet van 15 a}g:il 1994 betreffende de bescherming van de Vu la loi du 15 avril 1994 relative a la protection de la population et
bevolking en van het leefmilieu tegen de uit ioniserende stralingen | de l’environnement contre les dangers résultant des rayonnements
voortspruitende gevaren en betreffende het Federaal Agentschag voor | ionisants et relative a 1’Agence fédérale de contrdle nucléaire, notam-
Nucleaire Controle, inzonderheid op de artikelen 3, 14, 14bis, 19 | ment les articles 3, 14, 14bis, 19 deuxiéme alinéa 2° et 24bis ;

tweede lid 2° en 24bis;

Gelet op het koninklijk besluit van 13 februari 2020 betreffende de Vu l'arrété royal du 13 février 2020 relatif aux expositions médicales
medische blootstellingen en blootstellingen bij niet-medische beeldvor- | et aux expositions a des fins d’imagerie non médicale avec des
. . . ming met medisch—ragiologische uitrustingen (“besluit medische bloots- | équipements radiologiques médicaux (‘arrété expositions médicales’),
\/erellen - MaintainPermanentAudits tellingen’), artikel 32, § 6, gewijzigd bij het koninklijk besluit van | l'article 32, § 6, modifié par 'arréte royal du 16 juin 2024,

16 juni 2024,
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Legislation: Clinical audits

§5 For radiotherapy: An external clinical audit (including dosimetry audit) is
mandatory at least every 5 years.

§4 The audit team
* At least 3 trained/accredited auditors
 Auditors not connected to the audited centre

e Members:
* At least an accredited radiation oncologist and an accredited MPE

» Other members: quality coordinator, RTT, radio-pharmacist, physics expert

e Sufficient knowledge and experience concerning the carepaths and independent from the
audited centre



Co-funded by u&
- the European Union “‘v., CAT CIinART
-

Legislation: Clinical audits

* As it became a legal obligation: the concept of “peer review” and trust is
challenged ...

* Who certifies the auditors, based on what criteria®?

—IMPORTANCE OF—

Certifications

* Currently, B-QUATRO is based on VOLUNTEERS, financed (expenses for 3-4

day audit) by the College of Radiotherapy and Oncology ... which has been
dismantled in 2023.
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Clinical Audits: SWOT
e Strengths:

 Multidisciplinary, comprehensive audit
* Peerreview - TRUST

 Weaknesses:
* Finding, retaining volunteers (free time or supported by own department?)
 Reimbursement of volunteers
 Supported by College of Radiotherapy and Oncology ... which is officially cancelled
* Training of new volunteers
e Currently one VERY MOTIVATED national coordinator ;-)

 Opportunities:
* All centres participate and support the initiative
* Overall quality of radiation oncology and patient safety increases on a national level
* Every patient has access to state-of-the-art radiotherapy

* Threats:
 Being an obligation, the concept of trust is challenged
 Who certifies the auditors?
 What if reimbursement disappears?
 What if no volunteers can be found?



Co-funded by ‘a)
- the European Union -“f", CAT CIinART

O

BELJART

B LdART

BELgian dosimetry Audits in Radio Therapy

BELAART audit results
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B H PA ACTUA ASSOCIATION SPONSORS SYMPOSIUM LINKS LOGIN

About BELdART

BELGIAN HOSPITAL
PHYSICISTS ASSOCIATION

BHPA is a Belgian organization of scientists who want to ensure accurate and safe use of technology
and ionizing radiation in- medical procedures such as radiology, nuclear medicine and radiation therapy.
We are generally known as medical physicists-and.are uniquely qualified to link the medical doctor to
the patient through the responsible use of technology in both diagnosing.and treating people. The main

* Initiative of Belgian Hospital Physics Association (BHPA)

* Group of volunteers (teams of 1 expert, 1-2 young physicists)
 C(Calibrated IC and electrometer traceable to primary standard, small water tank, thermometer and barometer
* Full Weekend, sandwiches provided to volunteers, no reimbursement of expenses
* Basic beam output and irregular/wedged fields calculated by TPS

* PhD Bob Schaeken: alanine EPR dosimetry

* Onsite visits comparable to BHPA audits, IC replaced by alanine

e C(Creation of BELAART

* Postal audits supported by College of Radiotherapy and Oncology * TNoTeC
(acquisition of spectrometer, phantoms, dosimetry box, ...) v ue| NuTeC ~Research  Application ~ People v |
Contact

»  Spectrometer moved to Uhasselt/NuTeC
e BELdART 1, 2, 3, 4, ... sponsored by college
 Payed audits on demand

S Faculty and staff [ UHasselt Who is who? Vacancies Nederlands

NuTeC / Application / Medical dosimetry / BELJART mailed auditing

BELJART mailed auditing

The medical dosimetry team provides mailed dosimetry
auditing services for radiotherapy departments based on

alanine/EPR and radiochromic film dosimetry for photon

 Generally accepted as “Good Practice” to perform audit
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Legislation: Dosimetry audits

BELGISCH = MONITEUR
= STAATSBLAD  BELGE

Publicatie overeenkomstig artikelen 472 tot 478 van de
programmawet van 24 december 2002, gewijzigd door de
artikelen 4 tot en met 8 van de wet houdende diverse bepaling;

van 20 juli 2005 en artikelen 117 en 118 van de wet van

Publication conforme aux articles 472 a 478 de la
loi-programme du 24 décembre 2002, modifiés par les
articles 4 a 8 de la loi portant des dispositions diverses du
20 juillet 2005 et les articles 117 et 118 de la loi du

S mei 2019. 5 mai 2019.
Dit Belgisch Si blad kan geconsulteerd worden op : Le Moniteur belge peut étre consulté a I’adresse :
www.staatsblad.be www.moniteur.be
Bestuur van het Belgisch Staatsblad, Antwerpsest Direction du Moni belge, ch ée d’Anvers 53,
weg 53, 1000 Brussel - Directeur : Wilfried Verrezen 1000 Bruxelles - Directeur : Wilfried Verrezen
i . ) ] Numéro tél. gratuit : 0800-98 809
National transposition measures communicated by the Member States concerning: E
Council Directive 2013/59/Euratom of 5 December 2013 laying down basic safety standards for protection against the dangers arising (_smupr 20 FEVRIER 2020

from exposure to ionising radiation, and repealing Directives 89/618/Euratom, 90/641/Euratom, 96/29/Euratom, 97/43/Euratom and
2003/122/Euratom

SOMMAIRE
OJL 13,17.1.2014, p. 1-73 (BG, ES, CS, DA, DE, ET, EL, EN, FR, HR, IT, LV, LT, HU, MT, NL, PL, PT, RO, SK, SL, Fl, SV)
The member states bear sole responsibility for all information on this site provided by them on the transposition of EU law into national
law. This does not, however, prejudice the results of the verification by the Commission of the completeness and correctness of the Lois, décrets, ordonnances et rigl
transposition of EU law into national law as formally notified to it by the member states. The collection National transposition measures
|S updated Weekly. Cour constitutionnelle
Extrait de l'arrét n° 22/2020 du 13 février 2020, p. 10056.
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16 JUNI 2024. — Konin}lijk bq

besluit van, 13 fobuadii 2020 BELGISCH STAATSBLAD — 30.10.2024 — MONITEUR BELGE 124543
gen bij nie
radiologische uitrustingen FEDERAAL AGENTSCHAP VOOR NUCLEAIRE CONTROLE AGENCE FEDERALE DE CONTROLE NUCLEAIRE
besluit van 20 juli 2001 h

Better radiation protection (

bescherming van de bevo [C - 2024/009918] [C - 2024/009918]
leefmilieu tegen het gevaar 28 OKTOBER 2024. — Tgrhnisch regl t tot vaststelling van de | 28 OCTOBRE 2024. — Réglement technique établissant les modalités
modaliteitep van ee terne dosimetrie audit van toestellen voor d’un audit de dosimétrie externe pour des appareils utilisés en

VERSLAG (e radioth radiothérapie externe

Gelet op de wet van 15 a}g:il 1994 betreffende de bescherming van de Vu la loi du 15 avril 1994 relative a la protection de la population et
bevolking en van het leefmilieu tegen de uit ioniserende stralingen | de l’environnement contre les dangers résultant des rayonnements
voortspruitende gevaren en betreffende het Federaal Agentschag voor | ionisants et relative a 1’Agence fédérale de contrdle nucléaire, notam-
Nucleaire Controle, inzonderheid op de artikelen 3, 14, 14bis, 19 | ment les articles 3, 14, 14bis, 19 deuxiéme alinéa 2° et 24bis ;

tweede lid 2° en 24bis;

Gelet op het koninklijk besluit van 13 februari 2020 betreffende de Vu l'arrété royal du 13 février 2020 relatif aux expositions médicales
medische blootstellingen en blootstellingen bij niet-medische beeldvor- | et aux expositions a des fins d’imagerie non médicale avec des
. . . ming met medisch—ragiologische uitrustingen (“besluit medische bloots- | équipements radiologiques médicaux (‘arrété expositions médicales’),
\/erellen - MaintainPermanentAudits tellingen’), artikel 32, § 6, gewijzigd bij het koninklijk besluit van | l'article 32, § 6, modifié par 'arréte royal du 16 juin 2024,

16 juni 2024,
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Legislation: Dosimetry audits

§6 For external beam radiotherapy treatment machines with nominal energy > 1 MeV a
dosimetric audit is MANDATORY BEFORE clinical implementation.

* Created in collaboration between Federal Agency and representatives of Belgian MPE’s.
* Based on traffic light protocol.

* Art 2, §1: The audit consists minimally of calibration of output in reference conditions for every
beam energy clinically used.

e Art 2, §2: The audit includes verification of the complete therapeutic treatment chain (excl. IORT).

e Art 2, §3: The audit is not mandatory for new treatment machines for which (inter)national
standards are not yet available.

e Art 4,5,6: The auditor can be accredited MPE or (inter)national organization recognized for
dosiane’ijry audits. The dosimetry equipment should be calibrated and traceable to a primary
standard.
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Legislation: Dosimetry audits

Art 8, §1: The results of the dosimetry audit should be available BEFORE clinical implementation.
Art 8, §2: Traffic light protocol

e @Green:

 OQOutput deviation < 3% compared to reference dose
e Beam can be used clinically

e QOutput deviation > 3% and < 5% compared to reference dose
* beam can be used clinically (on local MPE’s responsibility), but new audit mandatory within 3 months.

° Red:

* Qutput deviation >5% compared to reference dose
e Beam CANNOT be used clinical, until new and succesful audit

D_\erellen - MaintainPermanentAudits
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Legislation: Dosimetry audits 7
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* Only one audit centre (BELJART) in Belgium, with limited capacity - P
RN [T \B~
* Waiting times ~ months \ M,
* What if BELdART terminates? p == N
* What if independent MPE performs audit? e
* Liability '3
* Insurance? .
* Basic dosimetry audit or complex treatment techniques? ¢

* What in case of dispute, experimental set-up errors?

* False negative will result in delay of clinical implementation of replacement/new linacs:

» Double shifts on remaining machines ... increased risk in incidents!
* Increased waiting times for patient treatments ... quality of treatment decreases!
* Loss of revenue!
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Impact of legislation on BELAART

* Some centres had “red” audit since legislation

* Bad result due to mishandling of alanine pellets
* Bad result due to experimental set-up issues

e Bad results disagree with local cross reference on matched beam machines, reason uknown ...

-

Confidence in BELJART is falling
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Impact of legislation on BELAART

e Failed audits BELdART

* Photon beams:

# of beams % of beams
Retest beam output known reason 2 0.8
Retest beam output unknown reason 9 4.0
Retest beam output (known + unknown) 11 4.8
Total beams 227 100.0
* Electron beams:
# of beams % of beams
Retest beam output known reason 8 14.0
Retest beam output unknown reason 0 0.0
Retest beam output (known + unknown) 8 14.0
Total beams 57 100.0

* |In case of failed audit: re-measurement performed with BELAART expert onsite
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Impact of legislation on BELAART

Support and goodwill decreases because of legal concequences

* Benchmarking of audits

* On average 4.5 % of centres required follow-up auditing

every year

° 19 % of centres had at least one beam out of tolerance at

15t audit. (during the length of the study)

Kry et al.
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https://doi.org/10.1016/j.phro.2018.08.005

Impact of legislation on BELAART

* |JAEA benchmark of BELJART

Co60-based Irradiations irradiations

Co-funded by

the European Union
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SAD=100 cm, depth 5 cm, FS 10x10 cm? Date: 2021-08-26
Dose Rate : 0.0210 Gy/s
ID Set # D_IAEA (Gy) Comments D_DAN (Gy) %‘_[I):S A
1 1 4.006 Pellets fell out of holder|  4.043 1.009
2 2 4024 Pellets fell out of holder|  4.073 1.012 BLIND 3
Farmer-shaped Probes 3 3 4.065 4.099 1.008 BLIND 1
iradiated in Solid water 4 4 4.005 4.059 1.013
5 5 3.955 3.995 1.010 BLIND 2
6 6 4.095 4.132 1.009 BLIND 4
ARA88 -7 7 4.006 4.042 1.009
AR588 - 8 8 4.066 4.064 1.000 BLIND 1
Straw-shaped Probes | ARS88 - 1 9 4023 | Smallairgap between [, oy 0.999 BLIND 3
o ) . probe and plastic water
imadiated in Solid water| AR588 - 2 10 3.955 phantom 4.011 1.014 BLIND 2
AR588 - 4 11 4.095 4.1 1.001 BLIND 4
AR588 - 10 12 4.005 4.051 1.012
Mean Ratio: 1.008

e Benchmarks with VSL (NL) and NPL (UK) ongoing

Linac-based Photon irradiations
SAD=100 cm, depth 10 cm, FS 10x10 cm? Date: 2021-08-18
Beam quality D_DAN D_DAN/
ID Energy TPRy0/10 D_IAEA (Gy) D_DAN (Gy) average (Gy) D_IAEA
37 7956 |
eMV 0.666 7.990 7.971 0.998
42 7.986
43 7.939
10MV 0.737 8.004 7.981 0.997
45 8.022
46 8.026
15MV 0.762 8.009 8.009 1.000
Standard DAN Probes 47 7.991
irradiated in water 13 8.04
14 6FFF 0.627 8.003 7.959 7.999 0.998
16 7.998
18 8.023
19 10FFF 0.737 7.995 7.982 7.997 0.998
22 7.985
Mean Ratio: 0.998
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Dosimetry Audits: SWOT
e Strengths:

 Good practice
 Postal audit
e Basic beam output and complex treatments (entire treatment chain from planning to treatment)

 Weaknesses:
* (Capacity and HR: long waiting times now that it is an obligation
 Other international audit centres also face limited capacity
* False negatives (what about false positives?)
e Sensitive to experimental set-up (in water tank)
* |f colleague performes audit: liability / insurance?

 Opportunities:
 Uniformity and standardisation across Belgian centres
 Creation of more robust set-up (solid water) versus more accurate (water)

* Threats:
 Delay of treatment in case of false negative or capacity issues
* Financial support of BELAART
e University support of BELAART / NuTeC, only 1.0 FTE MSc and 0.2 FTE PhD



Summary

* The audit is NOT a pass/fail exam, it’s advisory
* Focus on patient safety and quality
* [t’s more than MSQA and PSQA: process oriented QA

 Dosimetry audits: a must, but practical issues and limitations

 What about brachytherapy?
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