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1. Introduction
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1.1. Physical principle to obtain the PET
Image

adiopharmaceutical is administered to the
patient. The administration of this radioactive
compound will cause instability in the nucleus
of the patient’s cells.
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1.2. Clinical applications

Despite being very useful in NEUROLOGY | | cARDIOLOGY || ONCOLOGY
many clinical areas, PET

imaging mostly contributes
to the following areas:
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1.3. Radiopharmaceuticals used in PET in oncological situations

Table 1. Radiopharmaceuticals used in clinical practice in different medical fields

Medical Field Radiopharmaceuticals FDA approval EMA approval

Oncology FF-FDG 2000 - cancer applications 2012
(Fludeoxyglucose)

#Ga/'*F-PSMA 2012
(prostate specific membrane antigen)

IBE.Fluciclovine 2016 2017 / R
N
N

%%Ga-DOTA-conjugated peptides <« 2016

S
(DOTA-NOC, DOTA-TOC and DOTA-TATE) 9O QQ

E-FDOPA NA 2016 &
(Dihydroxyphenylalanine)

Hypoxia tracers FMISO-1986

BE.FMISO (fluoromisonidazole), "*F-FAZA ATSM-1997
(fluoroazomycin-arabinozide) and"Cu-ATSM FAZA —1999
(diacetyl-bis-methylthiosemicarbazone)

SE.FLT 2009 NA
(Fluorothymidine)

Source:

Sofia CVaz, Francisco
Oliveira et al. 2020

DOI: 10.1259/bjr.202000
95

8Ga-FAPI 2018
(fibrablast activation protein inhibitors)

E.FES (Fluoroestradiol) NA

#9Z r-trastuzumab NA

lodine-124 NA
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1.4.18F-FDG

The FDG molecule is characterized by being a glucose analogue, coupled

with radioisotope.

As most cancer cells have a higher glycolytic activity, it can easily be

inferred that the uptake of 18F-FDG will be higher in these cells;
The image appears with higher uptake of the radiopharmaceutical in

the tumor cells when compared to normal cells.
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Complex emotion, felt in a potentially
dangerous or unknown situation for the

individual.

(Pifarré etal 2011)
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Physiological Behavioural

It can take many formes, as: psychological

- o

¥

Muscle tension; ™
Fatigue Decrease
Tremors perception of * Movement of
Frequent urination S(?If-eflcency; patient
Variation in blood Disconfort;

Irritability

glucose levels

)

Abreu C, Grilo A, Lucena F, Carolino E. Oncological Patient Anxiety in Imaging Studies: the PET/CT Example. J Cancer Educ. 2017 Dec 1;32(4):820-6.
Santos A, Martins A, Sousa C, Vieira L, Grilo A, Carolino E, etal. Eficacia da mdsica no controlo da ansiedade durante o exame de PET/TC
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2. Research questions

(a) How can anxiety be levels and measured in cancer patients

undergoing PET, and which factors cause anxiety?

(b) Which non-pharmacological strategies can be used in

reducing anxiety in patients undergoing PET?
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3. Aims

1) to describe the cancer patients undergoing PET/CT scans with 18F-
FDG anxiety levels and the measures that are used to assess these

levels;
2) to identify the main factors contributing to anxiety;

3) to present non-pharmacological strategies to reduce patients

anxiety.
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* CINAHL, PsycINFO, PubMed, Scopus, Web of Science, and
other manual search sources;

SyStematIC Review * Articles published from January 2000 to December 2020;

(a)

* “Patient anxiety"; AND "PET CT" AND "Oncology"

*PubMed; Science Direct

*Articles published from January 2000 to June 2020

Systematic Review
b *“PET/CT” AND “anxiety” AND “patient satisfaction” AND
( ) “relaxation techniques”

Matthew et al. The PRISMA 2020 statement: an updated guideline for reporting systematic reviews. BMJ 2021;372, 71

ANDE
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/ Exclusion criteria >

,

Aim1 and 2
Paediatric patients; .
PET/CT with other RF Systematic
Articles exclude anxiety assessment Review (a)
Systematic reviews
g

Adult oncological patients
PET/CT with 18F-FDG

Anxiety measures

Factors contributing to anxiety

J

Pediatric patients; Aim3
Psychiatric Patients Systematic
Other medical images exams .
Systematic reviews Review (b)

Adult patients

PET/CT

Non-pharmacological strategies
to reduce Anxiety

Matthew et al. The PRISMA 2020 statement: an updated guideline forreporting systematic review s. BMJ 2021;372, 71

13



5. Results

Aim1and?2

Recordsidentified through
database search (n=100
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) Additional reconds identified
through ether sources (n=1)

Records after duplicated removed
(n=22)

l

Tifle/Absfract screened

Records gxcluded n=17)

(n=71)

l

Full text articles assessed
for eligibility
(n=54]

Full text articles excluded with
reasons (n=44)
Other population (n=35)
Not PET/CT exam (n=3)
Different outcome (n=6)

Artcles includedfor
literature review
n=101

D

Source: Vieiraetal(2021)

[ Aim 3 J

Y

C

Recordsidentified through
database search (n=8083)
S /

Additional records identified
through other scurces (n=35)

Records after duplicated removed

0

(n=2T7)
Records screened.  [=*| Recoms mluded (n=794)
(n=816)
l Full text articles excluded with
(8] reasons (n=14)
Full text articles assessed Not available (n=1)
for eligikility (n=22) =—»| Literature review (n=2)
Not included nen-
pharmacological strategies (n=4)
Anxiety not assessed (n=4)
Other Nuclear Medicine exams
(n=2)
Caorrelation psychological
disturbance with PETICT (n=1)
Articles included for
iterature review (n=3
o G

Source: Pedro et al (2020)
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Aim 1 - Measures

Pifarré etal., (2011), Spain; ”
Vogel et al., (2012), Netherlands 2 %
Elboga et al., (2015), Turkey; ®
Abreu et al., (2016), Portugal '
Grilo et al., (2017), Portugal -
Santos et al., (2018), Portugal and Spain
Goense et al., (2018), Netherlands Subjective STAI
Lorca et aI., (2019), Spain measurements
Grilo at al., (2020), Portugal
Sun et al., (2020), China
SEQ — Scan Experience Questionnaire;

Source: Vieira, et al. (2021). Anxiety experienced by
oncological patients who undergo 18F-FDG PET CT: A
systematicreview.

HADS - Hospital Anxiety DepressionScale
SRQ - Self-Report Questionnaire

STAI - Spielberger State-Trait Anxiety
Inventory
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5.Results

Aim 1 - Measures

Q Blood pressure

/Heart Rate

Vogel et al., (2012), Netherlands;
Santos et al. (2018), Portugal.

" 4 )
<IN -
*{. Obijective Electrodermal activity
| e measurements “
» N
h \_ 4 /
( )
Source: Vieira, et al. (2021). Anxiety experienced by
oncological patients who undergo 18F-FDG PET CT: A EleCtromyography
systematicreview. L )
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5.Results

Aim 1 - Measures

Biochemical parameters

nSe

Vogel et al., (2012), Netherlands;

Saliva cortisol

Fonte: Vieira, et al. (2021). Anxiety experienced by
oncological patients who undergo 18F-FDG PET CT: A
systematicreview.

The Functional and Clinical Significance of the 24-
Hour Rhythm of Circulating Glucocorticoids &

Henrk Owter, ERiesne Challet, ¥alker O, Emaneela Srval, E. Bonald &= Kloes,

k, StaMord Lightmarn, Alessndeos Vs somleas, Eve Yan La

sering Bewews, Volumse 58, lssue |, 1 Febmary 2017, Papes 3-85,

Mow 1O diSeniangle psycnomological siress
reactivity and recovery: A comparison of model-
based and non-compartmental analyses of cortiso
concentrations
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5.Results

Aim 1 - Levels

Most patients felt anxiety

STAl average

Percentage (%)

Grilo at al., (2020), 44.7 + 10, total of 80 points (STAI-S)
Elboga etal., (2015) 40.4 £ 8.5

Abreu et al., (2016), 6.4 £ 2.7 on a 10-point

Santosetal., (2018), 6.5 + 4.0, total of 24 points (STAI-S brief
version)

Lorca etal., (2019), 28.28 + 8.08, total of 60 points (STAI-S)

Pifarré et al., (2011), 67.5%
Vogel et al., (2012), 59.0%

Griloetal., (2017), 82.7%
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Aim 2 - Factors

- Outcomes and consequent
clinical decisions

Preparation and

procedure Radiation

- Fearof painor
discomfort

Equipment ‘

1. Elboga U, Elboga G, Can C, Sahin E, Karaoglan H, Kalender E, et al. Assessment of Procedure Related Anxiety and Depressionin Oncologic Patients before F-18 FDG PET-CT Imaging. 2014; 17

2. Pedersen GA, Stenstad LI, Landmark AD, Brattheim B. Information Given to Patients Undergoing Nuclear Medicine Procedures [Internet]. 2015 [cited 2020 Jan 12]. Available from:

3. Grilo A, Vieira L, Carolino E, Oliveira C, Pacheco C, Castro M, et al. Anxiety in Cancer Patients during 18 F-FDG PET/CT Low Dose: A Comparison of Anxiety Levels before and after Imagmg Studles Nurs Res Pract.
2017;2017:1-9
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5.Results . .
Listening to music

(Lee at al., 2016; Santos et
al., 2018, Ponard, 2020)

im 3 — Non-pharmacological
Strategies

Audiovisual
(Yuyung et al., 2019;
Vogel et al., 2012)

Communication
(Acuff et al., 2014;

. Ponard, 2020;
Mindfulness Westerman et al.,
(Lorcaetal., 2019) 2004)

ESCOLA SUPERIOR DE
TECHOLOGLA DA SAUDE ‘N
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5.Results

Aim 3 Non-pharmacological strategies to reduce anxiety

Watermark by
Enya— 71bpm

https://www.youtube.com/watch?v=bPCds
a7hS7™M

HBE“ = S AAS
ArNTIC WORITES FOFE S TFs

HLER’S ADAGIE1
AN WILLIAMSS FANTASIA ON GREENSL
INTASIA ON A THEIVIE EVY Ta

\MKOVSKY 'S ANDANTE CANTA

- BERNSTE
" NEW YOI
: PHILHARIVI

https://www.youtube. com/watch?v—jVZWJMVP
Qi8

Symphony No.5
—79 bpm

Source:de Witte M, et al. Health Psychol Rev.2020;14(2):294-324.
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Aim 3

Audiovisual

5.Results

Non-pharmacological strategies to reduce anxiety

e Examples of videos from:
e Nature
e Sea

e What is it Like to Have a
PET Scan? | Cancer
Research UK

—

www.youtube.com/watch?v=_2c
8YZwzaMk

s

£

“informacgodespara’,
' os pacientes

R =

https://www.youtube.com/watc
h?v=Te923WMKki_k



HETRC

ESOOLA SUPERIOR DE
TECHOLOGLA DA SALDE
DE LISBOA

W TF L

5.Results

Aim 3

Non-pharmacological strategies to reduce anxiety

It promotes self-
awareness, total

%,
‘e ®
® ®
®
attention, breath

MlndeIneSS contactand

acceptance of positive
or negative thoughts

®
. ‘ . . . and reflections
® o

Lorca etal (2019)

S
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Non-pharmacological strategies to reduce anxiety

Face-to-face communication Health
professional-patient

Investin the beginning:
*  Create rapport quickly;
* Raise the patient's concerns

Providing information:
*  Procedure

* Sensory

* RadiationRisk
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6. Conclusion

Knowing
the factors
that cause
anxiety

Non-
pharmacolog
ical
strategies

Improve de
quality of
Image

Health
professionals

Increase

patient
satisfaction

canreduce
anxiety
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