A Review of QUANUM

(An Updated Tool for Nuclear Medicine 'i)
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TO (A) ESTIMATED ANNUAL OF
EXAMINATIONS /PROCEDURES (2009—2018)

O (a) Annual number of examinations/procedures

\\% RELATIVE CONTRIBUTIONS BY MODALITY CATEGORY

Interventional radiology,

0.6%
Computed tomography, \ Diagnostic nuclear medicine,
9.6% 2 1.0%

Dental radiology, ——
26.3%

Conventional diagnostic radiology
(excluding dental), 62.6%
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COLLECTIVE EFFECTIVE DOSE

(b) Annual collective effective dose

Diagnostic nuclear medicine,
7.2%

: ' Conventional diagnostic radiology
Interventional radlology,\ (excluding dental), 23%

8.0%

5

Dental radiology,
0.2%

Computed tomography;,
61.6%
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IAEA HUMAN HEALTH SERIES
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QUALITY ASSURANCE
(DEFINITION)
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QA AND QC
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Quality Assurance (QA)
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5. applying ' K plannmg\
|mpruvements audit

2 definition of
standards and
criteria

No. 33

k. corrective /
QUANUM 3.0: preventive

An Updated Tool for :
Nuclear Medicine Audits actions

Third Edition 3. assessment \

LY 1AEA

International Atomic Energy Agency
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QUANUM (> 40

f) Exit briefin " | B possible A
orrective actions. — _
(g) Reporting
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Internal audit team
Is formed

Entrance Briefing

Routine
Nuclear
Medicine
Activities

Managerial review
Radiation Safety
Clinical review
QA/QC equipment
Radiopharmacy

No

Preventive / Corrective
Action

NeedExternal

|

Programmed
Assessments

External audit team
is formed

External
Organizations
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TABLE 1. EXAMPLE OF A QUANUM AUDIT AGENDA

QUANUM AUDIT SCHEDULE — mm/dd/vwyy
Mame of audited centre

Audit team: Auditors’ breakfast meeting:
Pre-visit Beview of the self-assessment

preparation and audit plan

Agree on activities Agree on activities Agree on activities  Agree on activities
for the day for the day for the day for the day

Morning Entrance briefing: Meeting with dept. Meeting with dept. Clinical checklists  Exit briefing:
manager / preparation  manager / prepamtion 7, 8, 9, 10
* [ntroduction of team of the day’s waork of the day’s work *  Exit meeting with
members Review and the local staff
Meeting officials Radiation safety and Radiopharmacy evaluation of Exposition of the
Meeting with the local patient radiation checklists 11, 12, 13 procedures and all general lines of
key staff protection relevant the report
A gree on audit work checklist 2 and 3 Review and evaluation  documentation Dviscussion and
plan of procedures and all clan fications
Review and evaluation  relevant documentation Agree on action
Organizational chart review  of procedures and all plan
relevant documentation  Observation: Physics
Tour of the facility and equipment Preparation of the
checklist 4. 5.6 end of mission report
Management Clinical checklists Audit team private (1A EA audits)
checkhist | T8 910 Review and evaluation  meeting:
of procedures and all Summary and any
Review and evaluation of relevant documentation . *  Pronitzation other business
procedures and all relevant *  Preparation of
documentation Staff interviews repart
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TABLE 1. EXAMPLE OF A QUANUM AUDIT AGENDA (cont.)

QUANUM AUDIT SCHEDULE — mm/dd/yyyy
Mame of audited centre

Audit team: Auditors” break fast mecting:
Pre-wisit Beview of the sell-assessment
preparation and audit plan

Agree on activities Agree on activities
for the day for the day

Agree on activities

for the day

Apree on activities
for the day

Afternoon Radiation safety and patient  Radiophammacy Staff intervicws
mdiation protection checklists 11, 12, 13
checklist 2 and 3
Review and evaluation
Review and evaluation of of procedures and all
proeedures and all relevant relevani documentation
documentation

Audit team private
meeting:

Preparation of
repart

Action plan
Aunditors” final
deliberation




TABLE 2. DEFINITION OF THE SCORING SYSTEM

Score Classification Description Example

This checklist/ Activities are not
Not applicable requirement does | performed in the audited
not apply NMS

Absent or No evidence/documents
iappropriate available

Planned or Documentation 1s
approximate planned or exists as an
Non-conformance informal draft

Partial Only some SOPs for the
conformance or requisite exist or

partial important components
implementation are missing

Mostly conforming | Most SOPs are complete,
and/or mostly but some information is
implemented missing (e.g. reference to
guidelines, dosimetry
data) or documents are
Conformance not regularly updated

Fully conforming | All SOPs are complete

and fully and are reviewed at least

implemented once and history of
revision can be tracked

Note: NMS — nuclear medicine service; SOP — standard operating procedure.
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IAEA QUALITY MANAGEMENT AUDITS |

International Atomic Energy Agency

CHECKUIST 2 CHECKLIST SUMMARY N. Applicable

Radiation Regulations and Safety 24 r 24

APPLICABLE: YES Checklist Status:

Component Conformance Level Status
Is there an nitial risk assessment perfomed for all
radiation related processes, which is then 3.- Largely conform of largely
peniodically reviewed and updated ? implemented

Are properly calibrated and functional radiation
monitonng devices (i.e. accurate dose rate meter,
surface contamination monitor) available? 0 - Absent or inappropriate

Are procedures available to prevent and handle | Not Applicable
both radiation and biohazard incidents (needle
stick, contamination from syringes shields, Planned or spproximate

« Partially conform or partially implemented
« Largely conform or largely implemented
- Fully conform or fully implemented

catheters, urine bags, diapers etc)?

Are SOPs provided for the checking, storage and
disposal of liquid and solid radioactive waste,

3 3 - Largely conform or largely
including considerations of chemical and

impiemented
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®* CHECKLIST 1

®* CHECKLIST 2

®* CHECKLIST 3

Quality control of imaging equipment
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®* CHECKLIST 6

® CHECKLIST 7
~ * CHECKLIST 8.1

rdp); (26 Component)

Assessment of therapy (31 Component)
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® Checklist 11

® Checklist 12

_ ® Checklist 13
(29 Compon:

. Hormones and tumour markers
©
( 21 Component)



Summary of General Checklist
Radar Piot

13RP Lev 3

12RP Lev2

11.RP Lev 1
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Critical priority
within days or weeks)

Major priority

3—6 months | ‘
- Minor priority ion, to be fixed
within a del ated during the
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Austrian NDRL for nuclear medicine as enforced in 2020.

Procedure

Radionuclide and radiopharmaceutical

NDRL [MBq]

Planar imaging/SPECT
Brain imaging
Salivary gland scan
Thyroid imaging
Thyroid whole body imaging
Parathyroid imaging
Myocardial perfusion imaging
Myocardial perfusion/vitality imaging
Lung perfusion imaging

Renal imaging
Adrenal imaging
Bleeding

Bone imaging

PET

Brain imaging
Brain imaging
Myocardial imaging
Tumour imaging
Tumour imaging
Tumour imaging
Tumour imaging

1-123 ioflupane

Tc-99m pertechnetate

Tc-99m pertechnetate

I-131 sodium iodide

Tc-99m isonitrile

Tc-99m isonitrile 1-day protocol
TI-201 chloride

Tc-99m macroaggregates

Te-99m MAG3/EC and Tc-99m DMSA
I-123 MIBG

Te-99m pertechnetate, erythrocytes
Tc-99m bisphosphonate

F-18 FDG

F-18 tyrosine

F-18 FDG

F-18 FDG

F-18 choline

Ga-68 somatostatin receptor antagonist
Ga-68 PSMA

185
110
75
185*
460
total: 1100
100
130%*
110
200
740

Comments:

" 370 MBq in patients with thyroid stimulation.

*" for previous inhalation.
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Bone

Bone imaging

Phosphonate and
phosphate compounds

Bone imaging by single
photon emission
computerized tomography
(SPECT)

Phosphonate and
phosphate compounds

Bone marrow imaging

Labelled colloid

Brain

Brain imaging (static)

TcO4 -

Diethylene-triaminepenta-
acetic acid(DTPA)
orglucoheptonate

Brain imaging (SPECT)

TcO4 -

DTPA, gluconate and
glucoheptonate

Cerebral blood flow

Exametazime

In isotonic sodium chloride
solution

Hexamethyl propylene amine
oxime
(HM-PAO)

Cisternography

DTPA
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Lacrimal

Lacrimal drainage
Labelled colloid

Thyroid

121

Thyroid metastases (after 131
ablation) I
Parathyroid imaging Tl+ chloride ¢ 201 TI

Thyroid imaging
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Lungs

Lung ventilation imaging

Gas

DTPA aerosol

Lung ventilation study

Gas

Gas

Lung perfusion imaging

Aqueous solution

Human albumin
(macroaggregates or
microspheres)

Lung perfusion imaging
(with venography)

Human albumin
(macroaggregates or
microspheres)

Lung perfusion studies

Isotonic solution
Isotonic chloride solution

Lung imaging (SPECT)

Macroaggregated albumin (MAA)
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| Liver and spleen imaging

Labelled colloid 99m ., 80
< a . 12 Jgone ads g1 S Tos
030! 2o 05 el gigs3l) -
* (MBQ) 3051 52
Functmn_a] hl]_l::‘lr_‘,r system Iminodiacetates and equivalent 99m Te 150
imaging agents
. _ Labelled denaturated red blood

: m
Spleen imaging cells 99 Tc 100
Liver imaging (SPECT) Labelled colloid 99m . 200

Cardiovascular

TeOs - 99m . . 800

. X m
First pass blood flow studies DTPA 9 Tc 800
Macroaggregated globulin 3 99m Tc 400
Blood pool imaging Human albumin complex 99m Te 40

Cardiac and vascular _ o 09m
imaging/probe studics Human albumin complex Te 300
Myocardial m"_lagmgfpmhe Phosphonate and phosphate 09m . 600

studies compounds C
Isonitriles Mmy.. 300
Myocardial imaging
T+ chloride 20Lpy 100
phosphate Phosphonate and

Myocardial imaging compounds 99m Tc 800
(SPECT) Isonitriles 99m - . 600




Stomach, gastrointestinal tract

Stomach/salivary gland
imaging
Meckel’s diverticulum
imaging

Gastric emptying
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Kidney, urinary system and adrenals

e magins | Dimercaptosucini acid (OMSA “
gluconate and glacoheptonate 09m
DTPA, Tc

Renal imaging/renography Macroaggregated globulin 3
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Miscellaneous

Tumour or abscess imaging ;

Meta — iodo — benayl guanidine
Neuroectodermal (MIBG)

tumourimaging 13 l
I

Exametazime labelled white cell 99m Tc

Abscess imaging
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