ABX advanced biochemical compounds

Radelumin (['8F]PSMA-1007)

Educational Material for Healthcare Professionals

Further information on Radelumin can be found in the Summary of Product Characteristics (SmPC) and package leaflet.

W This medicinal product is subject to additional monitoring. This will allow quick identification of new safety information.
Healthcare professionals are asked to report any suspected adverse reactions. Information about how to report adverse
reactions can be found on the last page.
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Document Objective: Training on Interpreting ['8F]JPSMA-1007 Images

B ["8F]PSMA-1007 image interpretation training has been created as an additional tool to assist you in
becoming familiar with techniques for a safe and effective use.

B This training offers crucial information regarding the risks linked to misinterpretation of PSMA PET imaging.

B Expert recommendations in accordance with the EAU-EANM-ASTRO-ESUR-ISUP-SIOG guidelines on
Prostate cancer

B Local law, national regulations, and guidelines are not affected by the information presented; these should be
taken into consideration

B The accurate and timely acquisition and interpretation of images using PSMA PET/CT scanning is the
responsibility of the nuclear medicine physician or radiologist overseeing the PET/CT imaging facility.

B The PSMA image interpretation training is intended to supplement the physician's knowledge of techniques
for safe and effective usage of PSMA and is not a replacement for their independent medical judgment in
managing individual patients. Furthermore, completion of the PSMA image interpretation training does not
guarantee any specific clinical outcomes.

B The ['®F]PSMA-1007 Reader Training for HCPs was prepared with support of Dr. Himmen and Dr. Telli and
reviewed by Dr. Herrmann from the University Hospital Essen.
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Document Objective: Training on Interpreting ['8F]JPSMA-1007 Images

B |n order to highlight certain findings at a quick glance, the windowing of the images has been adjusted
(where applicable) in a region that differs from the clinical workflow.

B The whole-body images of the patients are 2D screenshots from MIPs. The line of sight has been
clarified and is denoted using the following abbreviations:

® A: from anterior (front)
W L:from left

® R: from right

® P: from posterior (back)

B The interpretation of all cases presented was consistent among three readers. A nuclear medicine
specialist initially evaluated the cases, and the interpretation was validated by two other specialists (a
nuclear medicine physician and a radiologist).
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Introduction to ["®F]JPSMA-1007 (Radelumin): Clinical Indications

B This medicinal product is for diagnostic use only.

B Radelumin is indicated for the identification of prostate-specific membrane antigen (PSMA)-positive
lesions using positron emission tomography (PET) in adults with prostate cancer in the following clinical
settings:

B Primary staging of patients with high-risk prostate cancer prior to primary curative therapy

W Suspected prostate cancer recurrence in patients with increasing levels of serum prostate-specific
antigen (PSA) after primary curative therapy
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Biochemical Basics - PSMA

B PSMA: prostate specific membrane antigen also know as glutamate carboxypeptidase Il (GCPII)
B Hydrolysis of N-acetylaspartylglutamate (NAAG) to glutamate and N-acetylaspartate (NAA)
B Cell surface protein, mainly expressed in:

—_

B Prostate epithelium

Kidney(s) and its proximal tubules
Brush border of the small intestine N Physiological
Ganglia of the nervous system (level of expression may vary)

Salivary and lacrimal glands

Liver, spleen, gallbladder, pancreas |

B PSMA expression in Prostate cancer tissue is up to 100- to 1000-fold higher than in physiological prostate tissue

B The function of PSMA is still widely unknown, although there is some suggestion that it may be involved in the neuroendocrine
regulation of prostate growth and differentiation.

B Expression correlates with cancer aggressiveness

Demirci E, et al. Nucl Med Commun. 2016;37(11):1169-1179; Ristau BT, et al. Urol Oncol. 2014;32(3):272-279.
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Biochemical Basics - Mechanism of Uptake

IV injection

Transport to tumor site / organs via the blood stream
Binding to PSMA protein on the cell surface
Internalization via endocytosis (trapping inside cell)

Radiation of bound and internalized ['8F]PSMA-1007 allow for PET imaging

PSMA targeting PET tracer:

B Linker

B Radionuclide

Distribution Binding of .
i Prostate 9 Prostate Internalization

via blood tracer to

stream cancer cell PSMA cancer cell of tracer

PSMA ligand

Cell
membrane

Radelumin® (["®F]PSMA-1007) Educational Material for Healthcare Professionals - Version UK 1.0

11



Patient Administration and Scanning Protocol - Patient Preparation

B The following documents should be provided for proper scan interpretation:
® Previous reports, including recent lab results:
PSA-kinetics
Gleason-Score
Kidney and thyroid results (if iodinated contrast-enhanced CT is planned)
B Recent history of prostate cancer-specific medications and treatments
B Additional information that should be provided to patients:
® Information about duration of the procedure (2-4 hours, depending on the site-specific protocol)

® Fasting is not required
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Patient Administration and Scanning Protocol - Patient Preparation

B Patient preparation:

M Prior to administration of ['8F]JPSMA-1007, patients should be adequately hydrated and advised to
empty their bladder immediately before and frequently during the initial hours following image
acquisition to minimize radiation exposure

® |V Injection:
B Recommended dosage:
3.6-4.4 MBq per kg body weight
For a 70 kg patient, 252-308 MBq

m Handle ["®FJPSMA-1007 injection with appropriate safety measures in accordance with local laws
and regulations to minimize radiation exposure
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Patient Administration and Scanning Protocol - Injection Recommendation

The maximum activity injected should not exceed 450 MBq. The maximum volume of solution for
injection should not exceed 10mL

The activity of ['8F]JPSMA-1007 has to be measured with an activimeter immediately prior to injection
No dose adjustment is considered necessary in patients with renal/hepatic impairment
Withdrawals should be performed under aseptic conditions. Adequate shielding is mandatory.

Before an withdrawal, the stopper should be disinfected, the solution should be withdrawn via the
stopper using a single dose syringe fitted with suitable protective shielding and disposable sterile
needle or using an authorized automated application system

If the integrity of this vial is compromised, the product should not be used

The solution should be inspected visually prior to use. Only clean solutions, free from visible particles
should be used

['8F]IPSMA-1007 may be diluted with sterile sodium chloride 9 mg/mL (0.9%) solution immediately
before use
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Patient Administration and Scanning Protocol - Scanning Protocol

B It is recommended to acquire ['8F]PSMA-1007 PET images by scanning the entire body starting from
the mid-thigh and proceeding towards the skull base. PET images should be taken 90 to 120 minutes
following the intravenous injection of ["8F]PSMA-1007 solution.

B Multiple variants and combinations of scanning protocols are possible and should always be adapted to
the equipment used, the patient, and the tumor characteristics in order to obtain the best image quality

possible.
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Patient Administration and Scanning Protocol - Scanning Protocol

B Practical recommendations:

B CT scan
® Low dose without contrast agent
® Full dose without contrast agent

® Full dose contrast-enhanced
(in accordance with ESUR Guideline)

® Arms should be positioned above head to
avoid artifacts

® Depending on clinical requirements,
from skull base to mid-thigh
(scan direction as per local protocol)

B PET scan

® Depending on clinical requirements, from

mid-thigh to skull base (coverage identical
to CT scan) - scan direction from pelvis to
head (scan direction as per local protocol)

2-4 min per bed position or equivalent
continuous motion

Reconstruction with and without
attenuation correction

m Confirm quality immediately after scan

Radelumin® (["®F]PSMA-1007) Educational Material for Healthcare Professionals - Version UK 1.0
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B

Image Reading and Interpretation Guidelines —
Special Warnings and Precaution for Use

B ['8F]PSMA-1007 images should be visually interpreted by appropriately nuclear medicine specialists
trained in ['8F]PSMA-1007 PET

B Suspicion of cancerous tissue in sites typical for prostate cancer recurrence is based on
['8F]IPSMA-1007 uptake at these sites relative to that of the background and side-by-side
evaluation of information from corresponding CT and/or MRI

B Known physiological uptake of PSMA-targeting tracers should be taken into consideration:
W Prostate epithelium

Kidneys / Proximal renal tubules

Brush border of the small intestine

Ganglia of the nervous system

Salivary glands and lacrimal glands

Liver, spleen, gallbladder, pancreas
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Image Reading and Interpretation Guidelines -
Special Warnings and Precaution for Use

B PET imaging interpretation errors include, but are not limited to:
Other types of cancer

Benign bone diseases

Inflammatory processes in activated lymph nodes

Benign thyroid diseases

Liver inflammation

Prostatitis

Benign prostatic hyperplasia

Gliomas

Healing rib fractures

Ganglia can mimic lymph nodes

Focal unspecific bone uptake

Radelumin® (["®F]PSMA-1007) Educational Material for Healthcare Professionals - Version UK 1.0
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Image Reading and Interpretation Guidelines -
Guidelines and Practical Tips

B For comprehensive instructions on image interpretation and reading of PET and PSMA PET, it is
recommended to consult official guidelines such as the joint EANM and SNMMI procedure guidelines.

B Practical recommendations:

Prior to image analysis, ensure that the patient's complete name, date of birth, and the examination date
are correct

Verify that the appropriate weight, height, activity, and acquisition time have been entered to prevent
inaccurate visual uptake and SUV measurements

Consider the patient's medical history

Utilize all available series and images, including CT/MRI, PET, fusion, and prior examinations if
available.

Known physiological uptake of PSMA-targeting tracers should be taken into consideration:

Prostate epithelium, kidneys / proximal renal tubules, brush border of the small intestine, ganglia of
the nervous system, salivary glands and lacrimal glands, liver, spleen, gallbladder, pancreas

Fendler WP, et al. Eur J Nucl Med Mol Imaging. 2017;44(6):1014—1024.
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Image Reading and Interpretation Guidelines -
PSMA Visual Assessment Scoring Scale

B Findings: PSMA uptake score

Kidney-dominant excretion

Liver-dominant excretion

'8F.PSMA-1007*

LN

Reported PSMA PSMA expression score %8Ga-PSMA-11 8 F.DCFPyL
- i "
Score expression Uptake 3 " '. .’
i Parotid
0 No Below blood pool ,
1 Low Equal to or above blood | [ Liver
pool and lower than liver*
1 <
. . |
2 Intermediate Equal to or above liver* and Blood ‘
lower than parotid gland i & ) ¢
0
3 High Equal to or above parotid R
Adapted from Eiber M et al.; Prostate Cancer Molecular Imaging Standardized Evaluation (PROMISE):
gland Proposed miTNM classification for the interpretation of PSMA ligand PET/CT

*spleen for PSMA ligangs with liver-dominant excretion

To evaluate PSMA-expressing findings, it is helpful to compare
them with three physiological levels. These are the intra-individual
PSMA expression of three exemplary organs (in ascending order:

blood pool < liver < parotid gland).

Eiber M et al. [published correction appears in J Nucl Med. 2018 Jun;59(6):992]. J Nucl Med. 2018;59(3):469-478.
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Image Reading and Interpretation Guidelines -
PSMA Visual Assessment Scoring Scale

B Findings: sextant segmentation of prostate, lymph nodes, pattern of bone involvement

1 - Localization of intraprostatic findings 3 - Pelvic lymph node regions
Segment miT2-4 template : :
: IRP
LB Left base il H
e Sl s .
RB Right base -"‘élR , . Il Internal iliac  Left/Right
LM Left mid e O\ El Externaliliac Left/Right
RM Right mid £, ipg i wa- Cl Commoniliac Left/Right
SN RN OB Obturator Left/Right
LA Left apex ‘EIRS YIRS AL DR
RA Right apex S VNE Wl AN PS  Presacral
A s N3 1 OP Other pelvic
2 - Specification of bone metastasis R I e Tk RP Retroperitoneal
Abbreviation Pattern of bone involvement = :
Uni Unifocal . et . -
' ' . 1. For targeted therapy, intraprostatic findings should be clearly localizable; dividing the
Oligo Oligometastatic (n = 3) prostate into sextants (3 sections per side) is helpful for this purpose.
Diss Disseminated 2. The exact number of possible bone metastases has a direct influence on the treatment
Dmi Diffuse marrow involvement regimen (local vs. systemic) and should always be precisely defined

3. The exact designation of lymph node regions is particularly important if an extended
lymph node dissection is to be performed

Eiber M et al. [published correction appears in J Nucl Med. 2018 Jun;59(6):992]. J Nucl Med. 2018;59(3):469-478.
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Image Reading and Interpretation Guidelines -
PSMA Visual Assessment Scoring Scale

B Comment: Certainty of final diagnosis, miTNM score

miT-Staging miNM-Staging
miN1 miN2 miM1a miM1c
e 'ﬂ_) a Certainty and Final Diagnosis
.
— T < 2 V Certainty Diagnosis
Gl G ¢ & )
<’; f ,‘L_EL,:? ._j :J ® >
\L/ \L/ L/ ’ A Consistent with Positive
miT2u miT2m miT3a Suggestive of Positive
miM1b (uni) miM1b (oligo) miM1b (diss) miM1b (dmi) Possible Equivocal
= z . . .
: F.=-N o2 g Unlikely Negative
X ) X 7 N A " No evidence of disease Negative
- L) o S .
miT3b miT4 miTr | | g
The assessment should indicate the miTNM staging and the certainty of the final diagnosis.
Eiber M et al. [published correction appears in J Nucl Med. 2018 Jun;59(6):992]. J Nucl Med. 2018;59(3):469-478.
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Image Reading and Interpretation Guidelines - PSMA Visual Assessment Scoring Scale

Organ CT/MRI PSMA Diagnosis Organ PURADS PSMA Diagnosis
appearance score class score
) 21 — v — Any
Soft tissue
— lesionin
prostate bed
0 — Negative* >1
Prostate bed
slp ] -1 v
prostatectomy
|_|No soft tissue
lesion -
22
_|Intraprostatic ] 0 —| Negative
lesion : SIS Prostate =
Prostals 0 — Negative® 22
s/p radiation =
therapy p— Hn
22
No
— intraprostatic -|:
lesion ;
Negati
=1 = Toome No MRI >2
available /
— PLRADS
- . , . . . , . not
The clinical diagnosis of intraprostatic findings should be made according to the intensity of PSMA applicable <1 —{ Negative
uptake and the corresponding anatomical findings (see PSMA level).

Eiber M et al. [published correction appears in J Nucl Med. 2018 Jun;59(6):992]. J Nucl Med. 2018;59(3):469-478.
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Image Reading and Interpretation Guidelines - PSMA Visual Assessment Scoring Scale

Organ CT/MRI PSMA Diagnosis Organ
appearance score
SD 28 mm =
| or
contrast
enhancement 0 — Negative*

Pelvic/retroperitoneal LN regions

21

0 — Negative

Lymph node |—— Unremarkable

Other LN regions

Bone /
s1 — Negative visceral organ
Common 3 CO”SSt'd 2'
pitfall incl. positv
suspected
inflammation
| OoRr 2 — Equivocal
Suspected
non-PCa
malignancy <1 —  Negative

The clinical diagnosis of bone findings should be made based on the intensity of PSMA uptake and the
corresponding anatomical findings.

Eiber M et al. [published correction appears in J Nucl Med. 2018 Jun;59(6):992]. J Nucl Med. 2018;59(3):469-478.

CT/MRI PSMA Diagnosis
appearance score
_| Suspicious | |
lesion
0 — Negative*
Equivocal
lesion
=1 —  Negative
Single focus
3 M
2 — Equivocal
No lesion <1 —  Negative
Multiple foci
<1 1 Negative
Benign lesion 3 Con&sl)lc:zr
OR po
non-PCa
malignant )
lur?!or s2 — Negative
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Physiological Distribution
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Physiological distribution of ["8F]JPSMA-1007 - patient after radiation therapy

Salivary glands ‘—:7

Liver
Spleen

Gall Bladder

Kidneys

Small Intestine

Bladder (Urine Activity)?
Prostate Tissue3

Images: University Hospital Essen, Department of nuclear medicine.

1.2['8FIPSMA-1007 is primarily excreted via
the hepatobiliary system. The kidneys
usually demonstrate intense PSMA
expression, but only approximately 1% is
excreted in the urine through the kidneys.
Particularly in cases of prematurely
acquired images and non-emptied bladder
before image acquisition, there may be a
faint urine activity.

3 Prostate tissue physiologically exhibits
homogeneous PSMA expression. After
radiation therapy, this expression can be
significantly reduced. Following a
prostatectomy, no physiological PSMA
expression should be found in the prostate
tissue.

Giesel FL, et al. Eur J Nucl Med Mol Imaging. 2017;44(4):678-688
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Introduction to Image Reading

and Physiological Distribution
of ['SFJPSMA-1007

B Please click on the video icon
on the right side to open the
video or scan the QR code on
the left side with your QR app
on your smart phone!
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Small
Intestine
Salivary
glands

Bladder
(Urine
Activity) Liver
Spleen
Gall Bladder
Kidneys
Prostate
Tissue

Images: University Hospital Essen, Department of nuclear medicine.
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Primary Staging of Patients with High-
Risk Prostate Cancer
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Primary Staging of Patients with High-Risk Prostate Cancer - Unifocal Tumor

B Healthy prostate tissue exhibits
homogeneous PSMA expression
above mediastinum and blood
pool level

)8

B Prostate carcinomas usually
exhibit significantly higher PSMA
expression

B Prostate carcinomas with high
PSMA expression commonly
show a correlate on contrast-
enhanced CT (red arrow)

B No other malignancies (with
elevated PSMA expression) or
prostate cancer metastases are
present

Side note: Patient after
cholecystectomy and insufficient
voiding of bladder prior to scan
(residual urine activity)

Images: University Hospital Essen, Department of nuclear medicine.
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B Please click on the video icon
on the right side to open the
video or scan the QR code on
the left side with your QR app
on your smart phone!
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Primary Staging of Patients with High-Risk Prostate Cancer - Multifocal Tumor

¥

» e

Multifocal bilateral prostate cancer
involvement (red arrows) as well as
involvement of posterior wall of bladder
and right seminal vesicle (blue arrows)

The intensity of PSMA expression in
individual prostate carcinoma lesions
may vary

Differentiation from areas with local
prostatitis, for example after biopsy,
can be difficult, as uptake may be
increased in these areas

Side note: Patient after
cholecystectomy

In a study of Privé et al., ["®F]PSMA-
1007 PET/CT correctly staged 18/53
patients with primary prostate cancer,
especially seminal vesicle invasion
more often than mp-MRI (90 vs. 76%)

[1]

[1] Privé BM, et al. 2021 Jun;24(2):423-430

Images: University Hospital Essen, Department of nuclear medicine.
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Primary Staging - Multifocal Tumor

B Please click on the video icon
on the right side to open the
11 - video or scan the QR code on

the left side with your QR app
on your smart phone!
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Primary Staging of Patients with High-Risk Prostate Cancer - Multifocal Tumor with
Pelvic Lymph Node Metastases

ir B Gleason Score:
| R | 3+5 (Biopsy), initial

-3 PSA: 147 ng/ml,
initial staging

B Bilateral primary
Tumor in the
prostate with
bilateral seminal
vesicle invasion
(red arrows)

Lymph node
metastases to the
right obturator, left
external and
internal iliac, and
presacral lymph
nodes (yellow
arrow), all with a
diameter smaller
than 10 mm (blue
arrows)

Images: University Hospital Essen, Department of nuclear medicine.
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Primary Staging - Multifocal Tumor with

Pelvic Lymph Node Metastases

B Please click on the video icon
on the right side to open the
video or scan the QR code on
the left side with your QR app
on your smart phone!

1
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Primary Staging of Patients with High-Risk Prostate Cancer
Multifocal Tumor with Distant Metastases

Gleason Score 4+4
(Biopsy); Initial
PSA: 20 ng/ml

High-Risk prostate
cancer with local
bladder and
bilateral seminal
vesicle invasion
(red arrow) as well
lymph node
(illustrative yellow
arrows) and bone
metastases (blue
arrow)

A
Jiy
I

Images: University Hospital Essen, Department of nuclear medicine.
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Primary Staging - Multifocal Tumor with
Distant Metastases

B Please click on the video icon
on the right side to open the
video or scan the QR code on

the left side with your QR app
on your smart phone!

[=]:
N
[m])=
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Restaging in Patients with Suspected
Recurrence (BCR, Biochemical

Recurrence)
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Restaging in Patients with Suspected Recurrence - Local Recurrence (case 1)

B Detection of the disease at lower
PSA enables local therapy options
and earlier management

i *’
.. . \”

B This patients presents a local
recurrence with contrast
enhancement and focal
['8FIPSMA-1007 uptake in the
prostatic loge

Disease detection rate PSA value [ng/ml]
94.0 % (79/84) >2
90.9 % (50/55) 1to<2
74.5 % (35/47) 0,5to<1
61.5 % (40/65) 0,2t0<0,5

B ["8F]PSMA-1007 PET/CT revealed
local recurrence in 24.7% of
patients [1]

Images: University Hospital Essen, Department of nuclear medicine. [1] Giesel et al. JNM, March 2019, 60(3):362-368
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B Please click on the video icon
on the right side to open the
video or scan the QR code on
the left side with your QR app
on your smart phone!
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Restaging in Patients with Suspected Recurrence - Local Recurrence (case 2)

B Gleason Score 3+3 =6

PSA recurrence (0.3
ng/ml) after radical
prostatectomy

09

Local recurrence with
focal PSMA uptake was
detected at the
prostatectomy bed-
close location of clips
material

Images: University Hospital Essen, Department of nuclear medicine.
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Restaging in Patients with Suspected Recurrence - Local Lymph Node Metastasis

(Iliac)

&S

Images: University Hospital Essen, Department of nuclear medicine.

lliac lymph nodes are one of the most
common sites for (local) prostate cancer
metastases

However, these lymph node metastases
are often not pathologically enlarged,
especially in early stages of the disease
they can be difficult to detect.

['"8F]PSMA-1007 increases the detection
rate of these lymph node metastases and
significantly improves staging.

The accuracies for detecting lymph node
metastases are described for diameters
as small as 1mm (median 5mm). [1]

PSA recurrence (PSA. 0.93 ng/ml) after
radical prostatectomy. Right presacral
small lymph node metastasis with 5 mm
of diameter was detected (red arrow)

[1] Giesel FL et al. Eur J Nucl Med Mol Imaging. 2017 Apr;44(4):678-688.
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Restaging - Local Lymph Node

Metastasis (lliac)

B Please click on the video icon
on the right side to open the
video or scan the QR code on
the left side with your QR app
on your smart phone!
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Restaging in Patients with Suspected Recurrence - Distant Lymph Node Metastasis
(Retroperitoneal)

B Biochemical Recurrence (BCR) after radical prostatectomy, salvage lymph node
dissection and salvage pelvic radiotherapy.

B Retroperitoneal lymph node metastases with the diameter of 4-7 mm
(Blue and red arrows)

Images: University Hospital Essen, Department of nuclear medicine.
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Restaging in Patients with Suspected Recurrence - Distant Lymph Node Metastases
(Mediastinal)

B Thoracic lymph node
metastases (red arrows) are
rather rare

- B These usually occur at an
. advanced stage in the
A\ presence of many other
‘, o metastases
B Multiple bone metastases
‘ are also present
» (exemplary blue arrows)
_“4.' B Thoracic lymph node

metastases should not be
confused with Sarcoidosis

A

Images: University Hospital Essen, Department of nuclear medicine.
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Restaging in Patients with Suspected Recurrence - Distant Lymph Node Metastases
(Supraclavicular-Virchow's Lymph Node)

Single left
supraclavicular lymph
node metastasis

(red arrow)

M1a -
supradiaphragmatic
localization

B Multiple lymph node
metastases
retroperitoneal
(red circle)

Images: University Hospital Essen, Department of nuclear medicine.
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Restaging -

Distant Lymph Node Metastases
(Supraclavicular-Virchow's Lymph Node)

B Please click on the video icon
on the right side to open the
video or scan the QR code on
the left side with your QR app
on your smart phone!
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Restaging in Patients with Suspected Recurrence - Lung Metastases (Case 1)

& 3

Images: University Hospital Essen, Department of nuclear medicine.

Although uncommon, lung metastases may
still occur in patients with prostate cancer
and should not be excluded as a possibility.

When evaluating the possibility of
pulmonary metastases versus a second
malignancy that is also PSMA-positive, a
thorough examination of the individual case
is crucial.

Due to the acquisition of PET images in
respiratory mid-position, respiratory or
motion artifacts may occur, which can
manifest in the form of comet tails or falsely
positive additional tumors. Use all available
Image series for better assignment of tracer
uptake.

This patient has multiple lung metastases
(red arrows in the corresponding CT and

fusion images), as well as additional lung
metastases (blue arrows).

Radelumin® (["®F]PSMA-1007) Educational Material for Healthcare Professionals - Version UK 1.0
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Restaging - Lung Metastases

(Case 1)

B Please click on the video icon
on the right side to open the
1 - video or scan the QR code on

the left side with your QR app
| =t E

on your smart phone!
Radelumin® (["®F]PSMA-1007) Educational Material for Healthcare Professionals - Version UK 1.0
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Late-stage prostate-cancer patient with the
rare manifestation of disseminated lung
metastases (whole thoracic area)

In addition, multiple bone metastases
(exemplary blue arrows) as well as lymph
nodular metastases (exemplary yellow
arrows) are also present.

Images: University Hospital Essen, Department of nuclear medicine.
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Images: University Hospital Essen, Department of nuclear medicine.

B Typically, bone metastases from
prostate cancer present an
osteoblastic (hyperdense)
appearance and are therefore easily
detectible in morphological imaging
such as CT.

Compared to CT and bone
scintigraphy, the utilization of
["8FJPSMA-1007 improves the
detection sensitivity.
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B Please click on the video icon
on the right side to open the
video or scan the QR code on
the left side with your QR app
on your smart phone!
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Restaging in Patients with Suspected Recurrence - Oligometastatic Bone Metastases

B Bone metastases (red and
blue arrows) vs. bone
island (yellow arrow)
differential diagnosis

B Bone metastasis: focal
uptake with mostly
sclerosis, however it can
be with also lytic or mixed
type. Mean attenuation of
the sclerotic lesion is lower
than 885 HU [1]

B Bone island: typical paint
brush edges without
relevant PSMA uptake.
Mean attenuation of the
lesion is higher than 885
HU [1]

Images: University Hospital Essen, Department of nuclear medicine. [1] Ulano A et al. AUDR Am J Roentgenol. 2016 Aug;207(2):362-8

Radelumin® (["®F]PSMA-1007) Educational Material for Healthcare Professionals - Version UK 1.0 Eie!



B Disseminated bone metastases with
varying intensity of PSMA-Expression

B [mportant findings:

@ Multiple compression fractures
(red arrows)

B Lytic metastasis of the first
lumbar vertebra with involvement
of more than 50 percent of the
vertebral body (blue arrow)

B Intraspinal tumor manifestations
(yellow arrows)

Images: University Hospital Essen, Department of nuclear medicine.
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Images: University Hospital Essen, Department of nuclear medicine.

Comparison of two patients with
different manifestations of bone
metastases:

B A - Disseminated bone
metastasis

B B - Diffuse bone-marrow
infiltration (DMI)

Disseminated bone metastases are
characterized by multiple focal
areas of tracer uptake, while diffuse
bone-marrow infiltration is
characterized by partial to complete
involvement of a single bone
segment or the entire skeletal
system.

B - The entire skeletal system of
the patient exhibits tumor
infiltration, similar to the image
obtained of a physiological whole-
body bone scan.

Diffuse marrow infiltration is
associated with poorer outcomes
and lower overall survival rates.

Radelumin® (["®F]PSMA-1007) Educational Material for Healthcare Professionals -

Version UK 1.0
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B Prostate cancer has the worst
prognosis when found in the liver
compared to other metastatic sites.

B These metastatic nodules display a
therapy resistance in the liver pro-
metastatic microenvironment; the
resistance appears to be conferred by
both dormancy and independent of
dormancy when the nodules emerge

[1]

B Disseminated bi-lobar liver metastases
(exemplary red arrows).

B Multiple pararectal lymph node
metastases, some with suspected
infiltration of the rectum (blue arrows).

B Additionally, there is suspicion of
pulmonary and/or pleural metastases
(yellow arrows).

Images: University Hospital Essen, Department of nuclear medicine. [1] Ma B, et al. Semin Cancer Biol. 2021 Jun;71:2-9.
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Rare Locations of Metastases
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Images: University Hospital Essen, Department of nuclear medicine.

Penile metastases are
a rare form of
metastasis of prostate
cancer (red arrow).

Many other metastases
are present in this
case, including bone
and lymph node
metastases.

They often show
contrast enhancement
in the corresponding
CT scan.

It is particularly
important to
differentiate these
metastases from urine
activity or
contamination.
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B This case shows a rather atypical

distribution pattern of metastases: - '\'
B Retinal metastasis PN )
(yellow arrow) \ .
B Adrenal metastasis 4y

(blue arrow)

B Meningeal metastases
(red arrows)

B In such cases, a histopathological
confirmation to rule out a second
malignancy may be useful.

B A biopsy of the retinal metastasis
in this patient revealed evidence e
of a prostate cancer metastasis ;
and ruled out a second
malignancy.

Images: University Hospital Essen, Department of nuclear medicine.
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Rare Location of Metastases - Retroareolar, cutaneous, subcutaneous and muscle

metastases

-t;i.

B Left retroareolar mammary metastasis (red arrow B Multiple cutaneous, subcutaneous and muscle metastases. Possible
& ( ) lymphatic obstruction and secondary lymphedema of the right lower limb

Images: University Hospital Essen, Department of nuclear medicine.

Radelumin® (["®F]PSMA-1007) Educational Material for Healthcare Professionals - Version UK 1.0 60



Unspecific Bone Uptake and
Specific Bone Uptake
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['®F]PSMA-1007 PET/CT Bone Scan (same patient)

[1] Arnfield EG et al. Eur J Nucl Med Mol Imaging. 2021 Dec;48(13):4495-4507
Images: University Hospital Essen, Department of nuclear medicine. [2] Seifert R et al. J Nucl Med. 2023; 64(5): 738-743

Unspecific bone uptake (UBU) is defined as mid to moderate focal
uptake without CT/MRI correlation [1]

Usually occurring in ribs (red arrow) and pelvis blue arrow)

Rarely represent bone metastases of a prostate cancer

Possible Explanations for Bone Uptake [2]:

Activated granulocytes in bone marrow
Focal bone marrow islands

Radiologically undetected other bone lesions
Unconjugated Fluorine - rather diffuse

Myeloprophelerative diseases > rather diffuse

Diagnostic recommendations:

UBU with uptake < spleen and absence of other metastases
- benign

UBU with uptake > spleen and absence of other metastases
-> equivocal to positive (further investigation can be
suggested, depending on individual risk)

UBU with uptake > spleen and presence of other metastases
- positive

Radelumin® (["®F]PSMA-1007) Educational Material for Healthcare Professionals - Version UK 1.0
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B Please click on the video icon
on the right side to open the
video or scan the QR code on
the left side with your QR app
on your smart phone!

.
[=]

Radelumin® (["®F]PSMA-1007) Educational Material for Healthcare Professionals - Version UK 1.0

63


https://youtu.be/rsvC9uQNi7A

M <2 cm bone lesion with central sclerosis, called nidus (yellow
arrow), peripheral reactive sclerosis (red arrow) - Typical for
osteoid osteoma

B Further investigation depending on individual risk factors can be
suggested (such as MRI)

Images: University Hospital Essen, Department of nuclear medicine.
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Specific Bone Uptake - Therapy Related False Positives

LA

B History of pelvic radiotherapy may cause symphysis and sacral
N insufficiency fracture (blue arrows)

B Both present a low to moderate PSMA expression / Uptake

Images: University Hospital Essen, Department of nuclear medicine.
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Specific Bone Uptake - Therapy Related False Positives

®> ‘Q $§

»r AK o

B History of pelvic radiotherapy may cause symphysis and sacral
insufficiency fracture (yellow arrows)

N B Both present a low to moderate PSMA expression / Uptake

B Prostate cancer recurrence (red arrow)

Images: University Hospital Essen, Department of nuclear medicine.
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Specific Bone Uptake — Rib fracture

Qcyaﬁ "n‘

B Rib fracture (blue arrow)

L]

Images: University Hospital Essen, Department of nuclear medicine.
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Images: University Hospital Essen, Department of nuclear medicine.

Paget Disease of
the right pelvis (blue
arrows) and the left
scapula (red
arrows) with typical
signs of cortical
thickening and
trabecular
coarsening of the
bone

® PSMA
expression level
may vary up to
intense

Radelumin® ([*®*F]PSMA-1007) Educational Material for Healthcare Professionals - Version UK 1.0
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Specific Bone Uptake -
Paget Disease

B Please click on the video icon
on the right side to open the
video or scan the QR code on
the left side with your QR app
on your smart phone!

Ol 0
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Other Malignancies with PSMA
Expression (examples)
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Other Malignancies with PSMA Uptake - Hepatocellular Carcinoma

Since prostate cancer can metastasize to the liver, a thorough clinical examination and medical history
(including ISUP grade, PSA, prior medical history, and other metastases) are essential for distinguishing
primary liver lesions from metastases.

® The frequent dedifferentiation of liver metastases further complicates differentiation based solely on
PSMA uptake.

Overall survival tended to be longer in patients without versus with PSMA expression (median overall
survival: 4.2 vs. 1.9 years; P = 0.273).

FGF14 (fibroblast growth factor 14) mRNA expression correlated positively (rho = 0.70; P =1.70 x 10 ) and
MAD1L1 (Mitotic spindle assembly checkpoint protein MAD1) correlated negatively with PSMA expression
(rho =-0.753; P =1.58 x 10%).

31 patients with 39 HCC lesions completed PET; 64% (n = 25) lesions had a pronounced [(3Ga]PSMA-11
standardized uptake value: SUVmax (median [range] 9.2 [4.9-28.4]), SUVmean 4.7 (2.4-12.7)).

Ex vivo expression of PSMA in neovasculature of HCC translates to marked tumor avidity on [68Ga]PSMA-
11-PET, which suggests that PSMA has the potential as a theranostic target in patients with HCC.

*Thompson et al. Hepatol Commun. 2022 May;6(5):1172-1185.
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Images: University Hospital Essen, Department of nuclear medicine.

The majority of
hepatocellular carcinomas
(HCCs) exhibit elevated
levels of PSMA expression,
which can be identified
through the utilization of
PSMA PET/CT scans.

Multiple HCC tumor lesions
are present (exemplary red
arrow). Accessory spleen
(blue arrow)
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Other Malignancies with PSMA Uptake -

Hepatocellular Carcinoma (HCC)

B Please click on the video icon
on the right side to open the
video or scan the QR code on
the left side with your QR app
on your smart phone!

Clre1C)
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B Similar to the physiological expression of

Images: University Hospital Essen, Department of nuclear medicine.

PSMA in the salivary glands, salivary
gland carcinomas and their metastases
may also exhibit increased PSMA
expression. Therefore, during every
examination, it is imperative to perform
individual windowing to differentiate
between physiological uptake and
potential pathological uptake in the
salivary glands.

The images show a patient with an ACC
metastasized to bone. In the past, a
resection of the right parotid gland or
rather the primary tumor in the right
parotid gland was performed.

Despite the small number of studies and
wide intra-patient and inter-tumor
variation of PSMA uptake in ACC, PSMA
PET has promising prospects as a
diagnostic and radioligand therapeutic
option [1]

[1] Tan BF et al. Cancers (Basel). 2022 Jul 22;14(15):3585
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Other Malignancies with PSMA Uptake -

Adenoid Cystic Carcinoma (ACC)

B Please click on the video icon
on the right side to open the
video or scan the QR code on
the left side with your QR app
on your smart phone!

Radelumin® (["®F]PSMA-1007) Educational Material for Healthcare Professionals - Version UK 1.0 75


https://youtu.be/OMTKc7x1PWs

Pitfalls
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Pitfalls - Ganglia of the Sympathetic Trunk

5
"
»* @

M Physiological ['®F]PSMA-1007

uptake in Ganglia of the
Sympathetic Trunk is very common

B In some cases it can be difficult to

distinguish these from lymph node
metastases. Useful criteria in the
distinction of ganglia to lymph
node metastases include:

B Symmetrical occurrence

M Specific anatomic landmarks
(cervical (blue arrows), celiac,
(red arrow), sacral (yellow
arrows))

B Band-shaped or teardrop
configuration

Rischpler C, et al. J Nucl Med. 2018; 59(9):1406-1411.

Images: University Hospital Essen, Department of nuclear medicine.
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Pitfalls -

Ganglia of the Sympathetic Trunk

B Please click on the video icon
on the right side to open the
video or scan the QR code on

the left side with your QR app
on your smart phone!

[=];

[=] K
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Pitfalls - Sarcoidosis

B Similar to other cancer types and PET tracers, sarcoidosis can present a challenging differential
diagnosis. The most frequent site of involvement in sarcoidosis is the bihilary and mediastinal lymph
nodes. Given that this is an infrequent site of metastasis in prostate cancer, typically occurring only in
advanced stages, it is crucial to carefully examine the patient's medical history to determine the
likelihood of such a metastatic pattern.

Dias AH, et al. Clin Nucl med. 2017; 42(3):e175-e176;
Ardies PJ, et al. Clin Nucl Med. 2017;42(4):303-305.
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Images: University Hospital Essen, Department of nuclear medicine.

B Typical lung and
mediastinal findings of
sarcoidosis

Anterior mediastinum
is spared

Hilar-Paratracheal
lymph nodes -
Symmetrical
occurrence

25-50% calcification
(blue arrow)

<3 mm perilymphatic
nodules

Bronchovascular,
interlobular,
subpleural nodules
(yellow arrow)

Often upper lobes
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Pitfalls - Sarcoidosis

B Please click on the video icon
on the right side to open the
11 - video or scan the QR code on

the left side with your QR app
[m]p:

on your smart phone!
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Pitfalls - Accessory Salivary Gland

e

Accessory salivary glands (red arrow), particularly
those of the parotid gland, are a frequent
anatomical variation and should not be mistaken
for salivary gland malignancies or soft tissue
metastases of prostate carcinoma.

These are frequently found in the subcutaneous
adipose tissue of the cheek or along the ducts of
the salivary glands.

Images: University Hospital Essen, Department of nuclear medicine.
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B Please click on the video icon
on the right side to open the
video or scan the QR code on
the left side with your QR app
on your smart phone!
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6( e
' B ["®F]PSMA-1007 is primarily excreted via the hepatobiliary system (blue arrow, gall bladder). The kidneys
) usually demonstrate intense PSMA expression, but only approximately 1% is excreted in the urine
amm through the kidneys. Particularly in cases of prematurely acquired images and non-emptied bladder
‘ before image acquisition, there may be a faint urine activity (yellow arrow). [1]

B This must not be mistaken for a local recurrence or an infiltrative tumor growing into the bladder.

o
B Furthermore, this activity can also be transiently observed in the ureters (red arrows). In such cases,

distinguishing this activity from lymph node metastases can pose a challenge.

[1] Giesel FL, et al. Eur J Nucl Med Mol Imaging. 2017;44(4):678-688.
Images: University Hospital Essen, Department of nuclear medicine.
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Pitfalls - Residual activity in the Bladder

and Left Ureter

B Please click on the video icon
on the right side to open the
video or scan the QR code on
the left side with your QR app
on your smart phone!

A
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Self-Evaluation Examination
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Question 1

Which of the following organs does not show physiological ['8F]PSMA-1007 uptake?

a) Parotid gland

b) Spleen
c) Liver
d) Kidney
e) Lungs
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Question 2

What is the target structure of ['®F]JPSMA-10077?

a) Prostate-specific membrane antigen (PSMA)

b) Prostate-specific antigen (PSA)

c) BRCA1/2
d) Ki-67
e) HER2
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Question 3

What is the suggested Uptake time of ["8F]JPSMA-1007?

a) 15-30 minutes
b) 30-60 minutes
c) 60-90 minutes
d) 90-120 minutes
e) 120-150 minutes
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Question 4

Which of the following poses an on-label indication for the use of ['8F]PSMA-10077?

a) Primary Staging of Patients with High-Risk Prostate Cancer

b) Primary Staging of Patients with low- to mid-Risk Prostate Cancer

c) Screening for Prostate Cancer in male Patients over 35

d) Primary Staging of Patients with a suspicion of Prostate Cancer to avoid biopsy

e) Restaging of Patients with HCC after local ablation
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Question 5

What is the most-probable reason for the high
Tracer Uptake in the right lobe of the prostate in
the image?

Urine contamination

(Residual) Urine activity in the urethra

)
)

c) Unspecific bone uptake
) Diverticulitis of the colon
)

Unifocal prostate cancer
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Question 6

7
‘“ What is the most-probable diagnosis?

a) Single liver metastasis
b) Cervical lymph node metastases

c) No tumor with elevated PSMA
expression, physiological distribution

d) Bilateral Adenoid Cystic
Carcinoma (ACC)

e) Unifocal prostate cancer
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Which PSMA tracer was used?

) [8Ga]Ga-PSMA-11

) [8Ga]Ga-PSMA-I&T
c) ["®F]DCFPyL

) ['8F]PSMA-1007

) [®**mTc]Tc-MIP1404
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Question 8

14 High risk patient with BCR (PSA: 0.45 ng/ml). What is the most-
" ', probable diagnosis and the most appropriate suggestion?

a) Unspecific uptake in the rib;
possibly benign - MRI is recommended

b) Unspecific uptake in the rib,
possibly benign - Bone scan is recommended

c) Bone marrow infiltration - MRI is recommended

d) Single bone metastasis - MRI is recommended

e) Bone fracture, possibly benign - follow-up is recommended
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Question 9

A

High risk patient initial staging. What is the
most-probable diagnosis?

T2u NO MO

T2u NO M1a

T2u NO M1c

T2u NO MO + Panniculitis
T2u N1 M1a M1c
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Question 9

A

High risk patient initial staging. What is the
most-probable diagnosis?

a)
b)
C)
d)

e)

T2u NO MO

T2u NO M1a

T2u NO M1c

T2u NO MO + Panniculitis
T2u N1 M1a M1c
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Thank you

Educational material for healthcare professionals
['8FIPSMA-1007 image interpretation training
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Introduction to Image Reading and Physiological Distribution of ['8F]PSMA-1007 https://youtu.be/aqr5bGQTJIml

Primary Staging - Unifocal Tumor https://youtu.be/MDFH3A-4kvA

Primary Staging - Multifocal Tumor https://youtu.be/CEYXj1ungRE

Primary Staging - Multifocal Tumor with Pelvic Lymph Node Metastases https://youtu.be/H2FR72wtAyQ

Primary Staging - Multifocal Tumor with Distant Metastases https://youtu.be/sKGSJRgFOrl

Restaging - Local Recurrence (Case 1) https://youtu.be/Lj-aSim5 Tc

Restaging - Local Lymph Node Metastasis (lliac) https://youtu.be/uf-ULs-mezc

Restaging - Distant Lymph Node Metastases (Supraclavicular-Virchow's Lymph Node) https://youtu.be/0GmAzPs7doo

Restaging - Lung Metastases (Case 1) https://youtu.be/utWz8ABkp5s

Restaging - Single Bone Metastasis https://youtu.be/C--zYWIIXV4

Unspecific Bone Uptake https://youtu.be/rsvCOuQNi7A

Specific Bone Uptake - Paget Disease https://youtu.be/UnRbzLoV7f0

Other Malignancies with PSMA Uptake - Hepatocellular Carcinoma https://youtu.be/Nadt511q3Go

Other Malignancies with PSMA Uptake - Adenoid Cystic Carcinoma (ACC) https://youtu.be/OMTKc7x1PWs

Pitfalls - Ganglia of the Sympathetic Trunk https://youtu.be/D2F JEayIfRI

Pitfalls — Sarcoidosis https://youtu.be/-hQCfA-vQcU

Pitfalls - Accessory Salivary Gland https://youtu.be/MJc9uzioCuk

27
31
33
5
37
40
43
47
49
52
63
69
73
75
78
81
83
85

Pitfalls - Residual activity in the Bladder and Left Ureter https://youtu.be/4x6Vijllll2o0
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Abbreviation List

ACC
BCR
CT
DMI
EANM
ESUR
GCPII
HCC
ISUP
MIP

Adenoid Cystic Carcinoma

Biochemical Recurrence

Computed tomography

Diffuse bone-marrow infiltration

European Association of Nuclear Medicine
EAU Section of Urological Research
glutamate carboxypeptidase Il
hepatocellular carcinoma

International Society of Urological Pathology

Maximum intensity projection

MRI
NAAG
NAA
PET
PSA
PSMA
SNMMI
SuUv
uBU

Magnetic resonance imaging
N-acetylaspartylglutamate

N-acetylaspartate

positron emission tomography

prostate-specific antigen

prostate-specific membrane antigen

Society of Nuclear Medicine and Molecular Imaging
Standardized Uptake Value

Unspecific bone uptake
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Reporting side effects

B Reporting suspected adverse reactions after authorisation of the medicinal product is important. It
allows continued monitoring of the benefit/risk balance of the medicinal product.

W Healthcare professionals are asked to report any suspected adverse reactions via the Yellow Card
Scheme.

® Website: www.mhra.gov.uk/yellowcard
® or search for MHRA Yellow Card in the Google Play or Apple App Store.

Further information can be found in the Radelumin product information and on the website.
https://abx.de/products/medicinal-products/product-information-radelumin-1

This training material and officially approved product information (SmPC) are also available for download here.

If you have any questions, please contact us at: medinfo@abx.de
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