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I | CEven Ten Facts about RNT

1. It's radiation, ...

2. Systemic treatment

3. Itis different from EBRT — not prescribes

4. It works!

5. Limited side effects

6. Evidence-based Medicips

7. New targets and rgg e horizon

8. The bestis ye G | stra_tegies

9. We can g adent selection

10.WeJ big pharma knows it as well
Critica RNT from peripheral modality to modality used

arse of vast majority of cancer patients!
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Gastrin-Releasing Peptide (GRP) Receptor

PePtlde Glucagon-Like Peptide-1 (GLP1) Receptor

Receptor

Radionuclide Somatostatin Receptor (SSTR)
Therapy
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LEUVEN PRRT: Systemic Radiation Treatment

Cancer Treatment
Triangle

Surgery

Systemic Radiation
/ \ Treatment

Radionuclide
therapy
.

pu
RNT @

External beam Systemic treatment
radiation therapy (chemo, hormono, targeted, immuno)
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7 LEUVEN SSTR radiopharmaceuticals {
. . S tostati
Range: 0.1 mm Radionuclide omarostatin
* High LET Analogue
Chelator
e« ~250 more DSB than 8
Indium-111 (*%In) DTPA - DOTA Octreotide (OC)
Yttrium-90 (°°Y); Lutetium-177 ("’Lu) DOTAM Tyr3-octreotide (TOC)
Lead-212 (212Pb); Bismuth-213 (?13Bi); Actinium-225 (2>°Ac) PSC-PEG, Tyr3-octreotate (TATE)
o 11In-DTPA-octreotide (pentetreotide) (11In-pentetreotide) First
» 9Y-DOTA,Tyr3-octreotide (°°Y-DOTATOC) Second
* Y7Lu-DOTA,Tyr3-octreotate (Y7Lu-DOTATATE; Lutathera®) Third
wy » 77Ly-DOTA,Tyr3-octreotide (*”7Lu-DOTATOC) Third
Combinations . 2upp, poTAM Tyri-octreotate (22Ph-DOTAMTATE) Fourth
 213Bj-DOTA,Tyr3-octreotate (213Bi-DOTATATE) Fourth
* 225A¢-DOTA,Tyr3-octreotate (22°Ac-DOTATATE) Fourth
* 212pp-PSC-PEG,,Tyr3-octreotide (2*2Pb-VMT-a-NET) Fourth
h
' | LEUVEN @)
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NETTER-1 RCT ®

;r

116
Advanced, inoperable PRRT 7L U-DOTATATE
mldgut_NET _ 4 x 7.4 GBq; interval 81w
+ RECIST progression on fixed dose 30 mg Octreotide LAR/4w

SSA
+ Ki67 <20% (G1/2)
« SRS + all lesions
* Adequate GFR, blood, liver
* No prior PRRT

60 mg Octreotide LAR/4w

Stratification:

 Fixed dose SSA: <6 months vs >6 12v end: PES
months
SRS uptake score

22 end: ORR, TTP, OS, DoR, PFS,

. . . I U =
Strosberg, ..., Van Cutsem et al. N Engl J Med. 2017;376(2):125-135. PMID: 28076709 7 LEUVEN ﬁ



177Lu-DOTATATE: very solid evidence in midgut NET

NETTER-1 RCT N=229; Comparator: high dose SSA (Octreotide LAR 60mg g4w)

1T Response rate * QoL DFS | Symptoms
19% vs 3% (P<0.0004)
HR 0.39 (95% CI: 0.24 - 0.63); p<0.001
T1 PFS
HR: 0.21 (95% CI: 0.13-0.33; P < 0.0001) Global Health Status Abdominal Pain

median 22.7-months 1 global health time to QoL deterioration

15/24 (63%) domains significanty different — all HR < 0.86
N=87 —o~'"Lu-DOTATATE arm

100+ A N=84 —*-High-dose octreotide LAR arm
90 1.0 + Censored Abdominal pai
3 504 o Log-rank P < .001 24 ominalpain
£ = 0.8 4
2 _ 704 17Lu.DOTATATE Y- 1 E 0
52 S - g
35 0] S S 06 1 <z
GBS0 © = 05 A g3 -21
© i
-2 % 40- o 2 0.4+ i PP 52
n 0 = W 1 3 -4
R P<0.001 = I g2
& = 02 Treatment i =]
a 20+ o ) — ""Ly-Dotatate 1 4 64
10 ——- Octreotide LAR 60 mg l
5 Control T T T T T T -8 L T T T T 1
T T T T 1 1
0 T 1 15 20 25 30 0 5 10 15 20 25 30 0 10 20 - ks 40 50
Months since Randomization Time After Randomization (months)
No. at Risk No. at risk:
V7Lu-DOTATATE 116 97 76 59 42 28 19 12 3 2 O "™ ,potatate 117 72 52 39 30 28 13 9 2 1 0 ]}“
group .
Conroleroup 113 80 47 28 17 10 4 3 1 o oOcteotidelAR 114 54 28 19 13 7 1 1 0 I/  LEUVEN

Strosberg, ..., Van Cutsem et al. N Engl J Med. 2017;376(2):125-135. PMID: 28076709

ENETS o Strosberg et al. J Nucl Med. 2021;62(12):1712-8. PMID: 33771903
Strosberg et al. J Clin Oncol. 2018;36(25):2578-2584. PMID: 29878866




LS mean change from
baseline (days)

i Leuven Y77LU-DOTATATE: ||symptoms in midgut NET

NETTER-1 RCT N=229; Comparator: high dose SSA (Octreotide LAR 60mg g4w)

* ITT analysis
* Mean change per 4 week period 6
X

(2 2an A per
(\\SO\‘ 28 days
QO ()0 P\ (95% Cl)
xO

Diarrhea Flys e 66 0.99 3.11 0.0007
) , 6\!((\9 606 (1.35 — 4.88)
0 ° G‘\(\ \(i\g‘\ i ’
Diarrhe 455  1.44 3.11 0.0017

L

(days) (0.08 — 3.88)

_zi I ] P .v 0\'\\‘ ‘(\6(\ < a (days) 18—5.
| \‘.‘ll.”" ~ é&e@ 60\' _ ‘U‘n FIush?ng 452  2.54 - 1i.%s = 0.041
* & AT

0 10 20 30 20 30 40 50
Time (weeks) Time (weeks)

E N ETS NEURGENDOCRINE 215t Annual ENETS Conference | 13 — 15 March 2024
TUMOR SOCIETY

Strosberg et al. J Nucl Med. 2021;62(12):1712—-8. PMID: 33771903




;l}’ LEUVEN Occlurandom: phase II RCT I I

Malingant, non-resectable \
pancreatic NET
 SRI + metastastic tumor

 Pre-treated
 Evaluable, RECIST 1.1

* Progressive disease, 12 months 43
(RECIST 1.1)
» Exclusion:
« 22 line cytotoxic therapy Sunitinib (37.5 mg/d)

* Prior TKI or PRRT

12Y end: PFS @ 12 months (RECIST 1.1)

Stratification: J 22y end: ORR, PFS, OS, Safety (CTCAE v4)

Baudin E et al., Ann Oncol. 2022;33(suppl 7): S954-S954; ESMO 2022

215t Annual ENETS Conference | 13 — 15 March 2024




I LEUVEN OCLURANDOM: baseline characteristics I I

Baseline characteristics

84 patients enrolled in 5 years (1.4 pt/month)

177Lu-DOTATATE —

WHO G2-3, n (%) 33 (81) 35 (81) G2/G3: 81%

Ki67>10%, n (%) 15 (37) 16 (37) Ki-67 > 10%: 37%

Liver > 25%, n (%) 18 (44) 17 (40) >25% liver involvement: 42%
Functioning Sd , n (%) 8 (20) 9(21) Functioning: 20%

2 2lines, n (%) 17 (42) 19 (44) 22 prior lines systemic R/: 43%
Prior chemotherapy, n (%) 23 (56) 25 (58)

Prior chemotherapy: 57%

The median follow up is 40 months (95%CI: 35-43)

Baudin E et al., Ann Oncol. 2022;33(suppl 7): S954-S954; ESMO 2022

215t Annual ENETS Conference | 13 — 15 March 2024




i 'foven  OCLURANDOM: primary endpoint (PFS) I I

N= 84

PNET
177 y- o
100 7 i DOTATATE S“”_'zg'b
(n=41) (n=43)
80 7 Events, N 34 42
L 60 - mPFS, mo (90%Cl) 20.7 (17.2,23.7) 11.0 (8.8, 12.4)
3
& 40 - Median APFS: 9.7 Months
20 =
L (Primary endpoint (12mo PFS rate) )
01 . . . . Positive
i 12Time from randorrijation months ” ” 12mO'PFS rate:
No. at risk o 177Lu-DOTATATE: 80% (67.5-89.9)
— 7Ly-DOTATATE 41 33 14 s 2 \_* Sunitinib: (29.1-55.5) )

Baudin E et al., Ann Oncol. 2022;33(suppl 7): S954-S954; ESMO 2022

ENETS o 215t Annual ENETS Conference | 13 — 15 March 2024
TUMOR SOCIETY




b2 ven OCLURANDOM: safety B

« Grade 3 or higher adverse events
— 77Lu-DOTATATE 44%

« Most frequent:

—  Fatigue: 7% vs
—  Decrease blood count: 12% vs
—  Hypertension: 12% vs

Baudin E et al., Ann Oncol. 2022;33(suppl 7): S954-S954; ESMO 2022

ENETS o 215t Annual ENETS Conference | 13 — 15 March 2024
TUMOR SOCIETY




l’ Netter-2 RCT @

151
Advanced, inoperable PRRT 1771 U-DOTATATE
GEP NET 4 x 7.4 GBq; interval 81w

« Newly diagnosed (first line) 30 mg Octreotide LAR q8w/q4w

« 1G2- |G3 (Ki-67 210% and = 55%)
*+ SRS + all lesions

* Adequate GFR, blood, liver

* No prior treatment

30 mg Octreotide LAR g4w

Stratification:

* Grade: G2 vs G3
* Primary: pancreas vs other

12v end: PFS
28 end: ORR, TTQOLD, DCR, DOR, Safety, OS

. i
Singh S et al., Lancet. 2024;403(10446):2807-2817. PMID: 38851203 'r 18
9 (10446) U LEUVEN )
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Netter-2 Results

N= 226

80

60

40

Progression-free survival (%)

20+

Number at risk
YLu-Dotatate group 151
Controlgroup 75

HR 0-276 (95% C1 0-182-0,
log-rank p<0-0001

143
67

138
49

HR (95% Cl)

THE LANCET

0-26 (0-16-045)
-#- /Ly-Dotatate group 037 (0-20-0.71)
55 events
Median progression-free survival 22-8 months (95% Cl 0-30 (0-16-0-55)
—A— Control group 0-32(018-054)
46 events
Median progression-free survival 8.5
— 0-36 (0-22-0-59)
— - 0-14 (0-05-038)
e 0-31(0-18-0-53)
—_— 0:27 (0-14-0-49)
ncreas (n=123) _— 0-34(0-20-0.56)
All non-pancreas (n=103) —_— 0-23 (0-12-0-46)
Small intestine (n=66) —_—— 0-30(0-13-0-74)
Serum chromogranin A before randomisation
<2xULN (n=67) S — 0-22 (0-09-0-49)
>2xULN (n=144) —_— 0-33 (0-20-0-53)
Somatostatin receptor uptake per central review
Score 3 (n=34) L 0-31(0-10-0-89)
Score 4 (n=185) —_— 0-30(0-19-0-47)
23 19 13 9 4 2 0

| T T T T
5 4 1 1 0 0 0 0 003125 0.0625 0125 025 05 1
+— —>
Favours ’Lu-Dotatate Favours control

Singh S. et al. Lancet 2024;
Published:June 05, 2024 DOI:https://doi.org/10.1016/S0140-6736(24)00701-3
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Netter-2: PFS & ORR

HR (95% (Cl) “7Ly-Dotatate  High-dose
plus octreotide  octreotide
30mgLAR 60mg LAR
(n=151) (control group;

n=75)
Age, years
<65 (n=134) —— 026 (0-16-0-45)  30/86 (35%) 30/48 (63%)
=65 (n=92) —_— 0-37 (0-20-0-71) 25/65 (38%) 16/27 (59%)
Sex
Female (n=105) e — 0-30 (0-16-0-55) 26/70 (37%) 19/35 (54%)
Male (n=121) — 0-32 (0-18-0-54) 29/81(36%) 27/40 (682%)
Race
White (n=165) L — 036 (0-22-059) 43/115 (37%) 27/50 (54%)
Asian (n=34) —_— 014 (0-05-038)  10/23 (43%) 10/11 (91%)
Tumour grade
Grade 2 Ki67 =10% and 20% (n=147) —. 0-31(0-18-0-53) 29/99 (29%) 25/48 (52%)
Grade 3 Ki67 >20% and <55% (n=79) _—. 027 (014-0-49)  26/52 (50%) 21/27 (78%)
Tumour origin
Pancreas (n=123) — 034 (0-20-0-56) 39/82 (48%) 27/41 (66%)
All non-pancreas (n=103) . S—— 0-23 (0-12-0-46) 16/69 (23%) 19/34 (56%)
Small intestine (n=66) —.—— 0-30 (0-13-0-74) 11/45 (24%) 10/21 (48%)
Serum chromeogranin A before randomisation
<2xULN (n=67) _— 022 (0-09-0-49)  11/43 (26%) 14/24 (58%)
=2xULN (n=144) — 0-33 (0-20-0-53) 39/100(39%)  28/44 (64%)
Somatostatin receptor uptake per central review
Score 3 (n=34) 0-31 (0-10-0-89) 9/24 (38%) 6/10 (60%)
Score 4 (n=185) — 030 (0-19-0-47) 46123 (37%) 38/62 (61%)
0-05125 D-DIGZS 0-1{25 0-‘25 D-IS
+— —»

Favours *“Lu-Dotatate Favours control

Singh S et al., Lancet. 2024;403(10446):2807-2817. PMID: 38851203

ORR (95% CI)

77Lu-DOTATATE: 43.0% (35.0-51.3)

Octreotide LAR: 9.3% ( 3.8-18.3)
AORR: 33.7% (23.4-44.0)
Odds ratio: 7.81 (3.3-

18.4) (p<0.001)

p

LEUVEN



P [ Loven 177Lu-DOTATOC (edotreotide)

COMPETE COMPOSE
GEP-NET G1-G2 GEP-NET G2-G3
(well differentiated; Ki-67 15-55%).
4x 7.5 GBq 6 x 7.5 GBq
gl2w g6-8w
n.c.a. "7Lu-Edotreotide Arm n.c.a. ""Lu-Edotreotide Arm

n.c.a. ""Lu-Edotreotide (7.5 + 0.7 GBq)

4 cycles of 7.5 GBq n.c.a. '"Lu-Edotreotide

by intravenous infusion

by intravenous infusion®

Cycle 1 Cycle 2 Cycle 3 Cycle 4 Cycle 1 Cycle 2 Cycle 3 Cycle 4 Cycle 5 Cycle 6

Comparator Arm Comparator Arm

CAPTEM, Everolimus or FOLFOX therapy
10 mg Everolimus daily oral administration* per applicable SOC**

* unless diagnosis of progression or end of study

** until diagnosis of progression or end of study
*** or until diagnosis of progression, whichever is earlier

', 7
'[} LEUVEN



i

LEUVEN COMPETE Results ﬁ

Key results include:

N- 309 Median PFS of 23.9 months with PRRT vs. 14.1 months

RCT with everolimus

177Lu- . 33% lower risk of disease progression or death with

DOTATOC PRRT (HR 0.67; p=0.022)

Vs . Fewer high-grade adverse events in the PRRT arm

EF R (48% vs. 63.7%)
Numerically longer OS with PRRT (63.4 vs. 58.7 months;
p=0.206)

Capdevila et al., ENETS 2025, March ;I}’ LEUVEN @
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LEUVEN COMPETE Results

_...W

104 o 14.1 months 23.9 months

102

= \ 51 (50.0)
- § o= , 14.1
. 5 (9.2, 20.9)
N: 309
wv
E 0.6 1
RCT 5
g OB el ot s oo st s s = S
e}
-‘-; 0.4 4
177Lu- &

DOTATOC
VS 0.2
Everolimus

T 1 1 T T T T T T T T T T T T T T 1
15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33

Months
120 115 114 112 107 105 104 90 8 83 73 72 63 56 55 51 47 42 31 8 1 0
36 35:35 32 29 2 27 24 24 20 18 17 ¥4 11 1N 11 1 1 2 0 0 0

~as significantly longer with n.c.a. 17’Lu-edotreotide vs everolimus
(23.9 vs 14.1 months; p=0.022; HR 0.67, 95% CI [0.48, 0.95])

BICR, Blinded Inde ceinterval; HR, hazard ratio; n.c.a., non-carrier-added; PFS, progression-free survival

Capdevila et al., ENE

| LEUVEN
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NET G2
Ki-BT =10%~15% 5STR-negative
rapid growthd

+/= Locoregional
ther: apy

Pavel et al. Ann Oncol. 2020;31(7):844-860. PMID: 32272208

Compete
ENETS 2025
Primary endpoint (PFS) reached

PRRT > EVE




Therapeutic algorithm in pancreatic NET t

Received: 4 August 2023 Revised: 23 September 2023 Accepted: 25 September 2023
.
Pancreatic NET

l l European Neuroendocrine Tumour Society (ENETS) 2023
guidance paper for nonfunctioning pancreatic
neuroendocrine tumours

I
l,} LEUVEN

DOI: 10.1111/jne.13343

R WiLEY

CLINICAL GUIDELINE

|

NET G1
stable disease NET G2
or slow
growth
Ki-67 <10%

STZ/5-FU
CAPTEM
EVE

SUN

Ki-r;?f%% SSTR-negative
Beata Kos-Kudta® | Justo P. Castafio? | Timm Denecke® | Enrique Grande® |
Andreas Kjaer> | Anna Koumarianou® | Louis de Mestier” | Stefano Partelli® |
Aurel Perren? | Stefan Stittner!® | Juan W. Valle*'? | Nicola Fazio®®

U PRRT may be considered second -

> line treatment  in patients with
[:l:] NF-Pan-NET G1-G2 with a positive
[:] SST-PET/CT

(Level of evidence 2b: Grade of
recommendation B).

p

Oclurandom e

CAPTEM
EVE
SUN

NETTER-2

Kos-Kudta B et al. J Neuroendocrinol. 2023;35(12):e13343. PMID: 37877341

Pavel M et al. Ann Oncol. 2020;31(7):844-860. PMID: 32272208 LEUVEN



I Leuven Other primaries {
Retrospective | Median Overall Survival (month§):
177 u-DOTATATE < 100- Midgut 60 (95% CI 52-68); n=181
< Pancreas 71 (95% CI 56-86); n=133
S Unknown (CUP) 53 (95% CI 44-62); n= 82
Z Bronchus 52 (95% Cl 49-55); n= 23
k- == Bronchial
z —s—  Midgut
= i Pancreatic
O Gl Unknown
0 50 100 150 200
Months
No at risk
Bronchus 23 10 0 0
Midgut 181 92 28 7
Pancreas 133 71 17 4
Unknown 82 31 7 ¢ 0
Brabander et al. Clin Cancer Res. 2017;23(16):4617-4624. PMID: 28428192 ’[}. LEUVEN E‘E



Clinical Response

Clinical response

. Ncn reported/ not applicable
(no previous symptoms)
. Improvement
. Stabilization
Worsening

100
75
- 50
25

11.7% 15.6 % 12.3 %
Py o o en

PPGL Midgut Other GEP Other NGEP Pancreas

EUROPEAN
NEUROENDOCRINE
TUMOR SOCIETY

177Lu-DOTATATE in non GEP-NET: SEPTRALU study

143 %

BP

(month
N/n Median PFS (95% CI) |
A = PPGL 31/15 30.6 (14.4-NR)
1004 = Midgut 148/53 31.3 (25.7-NR)
== Qther GEP 60/29 24.3 (18.0-NR)
3?‘_ === QOther NGEP 45/24 20.5 (11.8-NR)
=
% 0.754 = Pancreas 182/90 19.8 (16.8-28.1)
3 17.6 (14.4-33.1)
a
g
<
2 0501 —-—---—---—--—-- -
v | [}l
Q [ 1
oD (R 1
< L
o T ! I
I [N I [N
0.251 BT ¥
P =0.04 A
(log-rank test) Lo ! "
. . | I I I
Clinical o i
4 | I I I
Control 0 6 12 18 24 30 36 42 48 54 60
Months
Number at risk
PPGL 31 28 19 16 10 7 6 5 2 2 1 0
Midgut 148 126 88 59 38 21 15 7 5 3 1 0
Other GEP 60 51 a7 25 16 11 5 2 1 0 0
Other NGEP 45 39 23 18 10 8 2 1 1 1 0 0
Pancreas 182 154 102 52 38 24 16 12 10 5 3 1
56 45 32 18 10 5 3 0 0 0 0 0

Mitjavila M et al., Eur J Nucl Med Mol Imaging. 2023;50(8):2486-2500 PMID: 368772346
215t Annual ENETS Conference | 13 — 15 March 2024




I Leuven Y77Lu-DOTATATE Retreatement or “Salvage PRRT”

DCR
* Meta-analysis: efficacy & safety of PRRT re-treatment in advanced NETSs.
+ 7 Studies with initial and retreatement 177Lu-DOTATATE (n= 304) e Sampl e SCRETRO)
* Re-treatment: median PFS 12.5 Mo from re-treatment EE:;T;'J:H I pe 017 @81-00
* DCR (8 studies, n = 347) was 71% (95% CI 66—75; 1 heterogeneity) Sothn 8 2 — °:5k9':5:32*3:.ﬂ‘3]'
- Safety profile 177Lu-DOTATATE: ~ initial PRRT . . b osaram
- Limitations: R e
« Inter-study heterogeneity S b - e
 Retrospective studies o o R
* Prospective validation ongoing: ;:f;ﬁf-"f::_:-i:‘:i"for::,-pszPzn'm O  o71(86075)
. NCT0577327¢NET RETREAT Trial, midgut, 2 cycles vs EVE,-Auefica; n o

71%
*+ NCT0495482(ReLUTHintestinal NET, 2 vs 44@RRT cycles, France; n=146)

Strosberg J et al. Cancer Treat Rev. 2021;93:102141. PMID: 33418096

Deshayes E et al. BMC Cancer. 2022;22(1):1346. PMID: 36550428
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Optimisation of PRRT

£ Eh.':_

Reversible binding of EB-TATE
to serum albumin

-> Extension biological half-
life in blood

“Dose-effect concept
<individualized therapy

* 2 number of cycles
* 2 activity per cycle

1 Imaging biomarkers/dosimetry

Ahmadi Bidakhvidi, ..., Deroose Cancers (Basel). 2021;14(1):129. PMID: 35008293

< Chemotherapy (5-FU,
Capecitabine, Temozolomide)
< PARP-inhibitors

< Everolimus
< Nivolumab

Radiosensitizer

Targeted
Molecular

Combination of

< . larger size lesions
and/or heterogeneous
uptake

< YLu: smaller lesions

Combination (+PRRT)
and/or maintenance
therapy:

< Octreotide

% Lanrectide

PARP inhibitors
Chemotherapy

SSTR imaging:

< Quantitative PET-derived
parameters

< Volumetric parameters

< Radiomics

1 SSTR expression
(epigenitic modulators)

Intra-arterial injection
(hepatic artery,
carotid,..)
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! LEUVEN 4t generation PRRT: a-emitters

Somatostatin
Analogue

« Range: ~0.1 mm
 High LET
« ~250 more DSB than f8

S Radionuclide
Chelator

Indium-111 (**In) DTPA  Octreotide (OC)

Yttrium-90 (°°Y); Lutetium-177 (17"Lu) DOTA  Tyr3-octreotide (TOC)

Lead-212 (?*2Pb); Bismuth-213 (?3Bi); Actinium-225 (*?°Ac) DOTAM  Tyr3-octreotate (TATE)

Generation
« UIn-DTPA-octreotide (pentetreotide) (lIn-pentetreotide) First
v - « NY-DOTA,Tyr3-octreotide (°°Y-DOTATOC) Second

Combinations _
« 177Lu-DOTA, Tyr3-octreotate (*"’Lu-DOTATATE; Lutathera®) Third
» 177Lu-DOTA,Tyr3-octreotide (*"’Lu-DOTATOC) Third
« 212Ph-DOTAM, Tyr3-octreotate (??Pb-DOTAMTATE) Fourth
« 213Bi-DOTA, Tyr3-octreotate (°°Bi-DOTATATE) Fourth

« 225Ac-DOTA, Tyr3-octreotate (°>>Ac-DOTATATE) Fourth


http://www.airsplat.com/Items/AC-ESCORT-M2G-G.htm
http://images.google.be/imgres?imgurl=http://www.committeetobridgethegap.org/radioactive.jpg&imgrefurl=http://current.com/items/89477491_bush-epa-plans-to-dramatically-relax-radiation-exposure-in-drinking-water.htm&usg=__Co-VN0KVfd6vE9M2Aseyw1ohTRw=&h=306&w=350&sz=84&hl=nl&start=92&um=1&tbnid=A6lxv0-ejeqxYM:&tbnh=105&tbnw=120&prev=/images?q=radioactivity&ndsp=20&hl=nl&rlz=1R2GGLG_enBE328&sa=N&start=80&um=1

I LEUven The power of a-therapy

6/2015 9/2015 2/2016 4/2016

‘ ;\
' .
2 X 1X
mMCRPC 225 - 225A¢- 4

PSMA& PSMA g &

v -

B a ' a °
PSA (ng/mL) 294 419 <0.1

Kratochwil C, et al. J Nucl Med. 2016;57(12):1941-1944. PMID: 27390158



I CEuven 212pph-DOTAMTATE - phase |
212PHh-DOTAMTATE (2.5 MBg/kg) — PRRT naive NET patients — Phase |
: ";' 2 1. & . : il n=10
e tesh. v [ b il [ |5
| - ' '.-"-» bt - '»h P-» ?‘3’;‘ PR: 7
¥ v . - ¥ llw ST ¥ sp:2
MAD4-01 MAD4-02 MAD4-03 MAD4-04 | MAD4-05  00%RR
100% DCR
&L e g - Rl | %
LR b Bl IR SR L RN ki
’ ¢ y 0 S " ~ : ® | ' ¥ , ¥ ‘
MAD4-06 MAD4-07 MAD4-08 MAD4-09 MAD4-10
Delpassand et al. J Nucl Med. 2022 PMID: 34992153. !’} LEUVEN E&
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10 177Lu-DOTATATE

9
‘e 8
‘Y ' 11 SPECT/CT - D7
SuV, ;42 ' ‘
4
3
2
i \
i 0
s Previous FUS AC 15
14
13
2l 1774-DOTATATE
.‘ 10
” 9
) rﬁ‘ . s §| SPECT/CT-D1
SUV,,: 147 ‘' >N o
5
4
3
2
4 )
i 0
s Old FUS AC 15
- 14
13
12
1"
10
‘ . SSTR PET
2 " ﬂ
SUV,,: 102 e ;?“,’ :
4 e Pre-PRRT
4
i 3
- 2
.

NET 25



Gy/GBq results are calculated with mean absorbed dose and the specified activity, assuming linear scaling.
You can change the Target Dose per ROl to see the required activity or set the Planned Activity to see mean dose per ROI given the Gy/GBq ratio.

Results for Current Cycle

Per-ROIl Dose Targets

Activity Planning

Isotope: 177Lu

For Administered Activity: 7493 MBq

ROI Mean Dose (Gy) Gy/GBq
FOV Body 0.473 0.063
Bones 0.176 0.024
Kidney_No_Renal_Pelvis_L 5.809 0.775
Kidney No Renal Pelvis R 5.487 0.732
Liver 3.28 0.438
Lung L 0.446 0.059
Lung_R 0.427 0.057
Spleen 8.653 1.155
tumor 26.196 3.496
FOV Rest of Body 0.292 0.039
Healthy Liver 2.612 0.349
Segmented Tumors 26.196 3.496
Lungs 0.436 0.058

[=] Return to Final Results Page

Enter the maximum, per-cycle, mean dose for each ROI (in Gy)

ROI

FOV Body

Bones

Kidney No_Renal_Pelvis_L
Kidney_No_Renal_Pelvis_R
Liver

Lung_L

Lung_R

Spleen

FOV Rest of Body

Healthy Liver

Lungs

Maximum
Mean Dose (Gy)

Limiting activity:

Enter the target, per-cycle, mean dose to each ROI (in Gy)

ROI

tumor

Segmented Tumors

27

27

Target
Mean Dose (Gy)

Minimum required activity:

Maximum
Activity (MBq)

15836
42474
7740
8194
9137
16813
17529
7794
25633
8606
17181

7740

Required
Activity (MBq)

7723
7723

7723

For planned administered activity (MBq): 7493

ROI Calculated Mean Dose (Gy)
FOV Body 0.473
Bones 0.176
Kidney_No_Renal_Pelvis_L 5.809
Kidney_No_Renal_Pelvis_R 5.487
Liver 3.28
Lung_L 0.446
Lung_R 0.427
Spleen 8.653
tumor 26.196
FOV Rest of Body 0.292
Healthy Liver 2.612
Segmented Tumors 26.196
Lungs 0.436
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LeuveNn Higher mean dose at first cycle correlated to better PFS | i
298 European Journal of Nuclear Medicine and Molecular Imaging (2024) 52:291-304
~85%
PFS stratified on GTD_1 1.0
100 — ‘
904 +GDT_1>10.6 Gy _ 0.8;
801 =
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9 gg p= 0.0041 S 04
40. 2 ap 2
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[m]

Fig.5 Tumour Control Probability (TCP) as a function of Global
Tumour Dose at cycle 1 (GTD_1). The tumour control was defined as
Fig.4 PFS Kaplan Meyer curves stratified on GTD_1 optimal cut-off having a PES> =24 m

value of 10.6 Gy
Maccauro M et al. Eur J Nucl Med Mol Imaging. 2024 Dec;52(1):291-304. PMID: 39235614.
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F|iéwven No dose-response relationship in NETTER-1 | (i)

Dosimetry of [""’Lu]Lu-DOTATATE in Patients with
Advanced Midgut Neuroendocrine Tumors: Results from

a Substudy of the Phase III NETTER-1 Trial Lesion size (mm?): ©<400 ©400 to <1,600 ©1,600 to <3,000 O=3,000
Lisa Bodei', Marta Cremonesi®, Mahila Ferrari‘, Erik S. Mittra“‘ Harshad R. Kulkarni®, Christophe M. Deroose®,
R.'ijavq.:nlhurll Srimj:\z:kamhun’, Johfx Ram.agc“ (:hiax;a:Maria Firania" Fralncﬁvzca Botta®, Matthias |[\14 thcr"? o 20 - »
éﬂ;ﬁ;aég::sfslr:‘randﬂif: Lctc:t::h;;l?nmla Chiceo'?, Maurizio F. Mariani'*, Arnaud Demange'”, Jack L. Erion™®, ' Dosi metry
~~~
o ]
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Bodei L,
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Cumulative absorbed dose (Gy)

..., Deroose CM, et al. J Nucl Med. 2025 Mar 3;66(3):449-456. PMID: 39947918 ’I} LEUVEN @



EAU2S5/.% Trial in PSMA-based RLT

177 u-PSMA RLT

* POST DOCETAXEL
e VISION: Lu-PSMA vs placebo
* OS benefit—HR 0.62
* PFS benefit
* THERA-P: Lu-PSMA vs cabazitaxel
* PFS benefit—HR 0.63
* Equal OS, beneficial side-effect profile

* PRIOR TO DOCETAXEL (POST ARPI)
* PSMAfore
* PFS benefit—HR 0.43
* OS data immature
* SPLASH
* PFS benefit—HR 0.71
* OS data immature

European
www.eau25.org w Associaton
of Urology

Courtesy
Prof. Dr Karolien Goffin
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PSMA RLT: combine with ARPI

ENZA-p

Combine RLT with ARPI in mCRPC

[*’Lu]Lu-PSMA-617 plus enzalutamide in patients with
metastatic castration-resistant prostate cancer (ENZA-p):
an open-label, multicentre, randomised, phase 2 trial

Louise Emmett, Shalini Subramaniam, Megan Crumbaker, Andrew Nguyen, Anthony M joshua, Andrew Weickhardt, Sze-Ting Lee, Siobhan Ng,

Roslyn | Francis, Jeffrey C Goh, David A Pattison, Thean Hsiang Tan, lan D Kirkwood, Craig Gedye, Natalie K Rutherford, Shahneen Sandhu,
Aravind Ravi Kumar, David Pook, Shakher Ramdave, David P Nadebaum, Mark Voskoboynik, Andrew D Redfern, William Macdonald,

Laurence Krieger, Geoff Schembri, Wei Chua, Peter Lin, Lisa Horvath, Patricia Bastick, Patrick Butler, Alison Yan Zhang, Sonia Yip, Hayley Thomas,

Ailsa Langford, Michael S Hofman, Margaret Mcjannett, Andrew James Martin, Martin R Stockler*, lan D Davis*, for the ENZA-p Trial
Investigators and the Australian and New Zealand Urogenital and Prostate Cancer Trials Groupt

Emmett L, et al. Lancet Oncol.
2024;25(5):563-571. PMID: 38621400.

3H®

CrossMark

PSA progression-free survival (%)

—— Enzalutamide plus [*/Lu]Lu-PSMA-617
— Enzalutamide

HR 043 (35% C10-29-0.63)
Log-rank p<0-0001

01 T T T T
6 12 18 24
Number at risk
(number censored)
Enzalutamide plus [*/Lu]Lu-PSMA-617 83 (0) 68(3) 40(8) 18 (17) 6(26)
Enzalutamide 79 (0) 41(2) 20(2) 9(5) 2(12)
B
100 -
4
s 75
S~
ﬁ s
835
= @
g
(=4 254 e
z + *u_‘_.,_L
HR 0-47 (95% C10-32-0-69)
0 T T T T
12 18 24
Number at risk
(number censored)
Enzalutamide plus [/Lu]Lu-PSMA-617 83 (0) 70(3) 45(8) 16 (20) 727)
Enzalutamide 79 (0) 47(0) 29(0) 15 (4) 2(13)
C
100+
g
5 754
8-
-
83 5o
2 g
22
2
3 HR 0-68 (95% C1 0-45-1.03)
0 T T T T
0 6 12 18 24
Time since randomisation (months)
Number at risk

(number censored)
Enzalutamide plus [*/Lu]Lu-PSMA-617
Enzalutamide

83(0) 71(5) 48(11)
79(0) 52(4) 35(7)

20(22) 9(29)
19(15) 6(24)

PSA PFS
HR: 0.43

Clinical PFS
HR: 0.47

Radiological
PFS
HR: 0.68




PSMA RLT: higher cumulative injected activities

Dosmg Modulation of Lutetium-177 PSMA £ovo Conr NG
Trials of Dosing Modulation of Lu177-PSMA-617 therapy
_ —~ ,, - IA/cycle
Trial NCT  Sponsor !”"m , Phase  m= Population Intervention Arm Control Arm T y
|
Dose-Escalation NCT03  Weill Comell Phase 1 Dose Escalation cvcies
psors oiees  (NYC) 2016 goqq escatstion 5 MORPC LuA77-PSMABY7 _ UP10222GBq (11.1+11.1 2 wk apar) T y
UCLA
NCTO3 Phase 2 pre-chemo 4x 6 GBq 4x74GBq
RESIST-PC 042312 Endocyte 2017 Randamivad 71 mCRPC and post-ct Lu-177-PSMA-617 8wk Vs, 8 wk
- NCTO6  UCLA Phase 2 FLEX Lu-177-PSMA-617* 12x 7.4 GBq 6x 7.4GBq
FLEX-MRT 216249 Novart 2024 Rand g 90 mCRPC post-chemo (including drug holld Bwk Vs, 6 wk
NCT08 Exto 12x74 Bq
RadioDose 531499 Novartis 2024 Phase 1 106 mCRPC pre-chemo Lu-177-PSMA-617 Bwk
MI-BET NCTOS  Mayo Clinic Phase 2 De-escalation 5 (+1)x 7.4 GBq 6x 7.4 GBq
De-Escalation ® 200103 (USA) 2024 pandomized 236 MCRPC P cioma Lu-177-PSMA-617 * 6wk b 6 wk
NCTO6 UCLA Phase 2 post-chemo Re-treatment (6+)6x 74 GBg
RELUPSMA 288113 Novartis 2% singleAm 40 MCRPC post-LUPSMA Lu-177-PSMA-617 6 wk
NCT06 France Phase 2 post-chemo Re-treatment (6+)6x 7.4 GBq
RealuP 866938 Multicenter _ 202° _ Single Am >0 MCRPC post-LUPSMA Lu-177-PSMA-617 6 wk
* NCT05 CHU Quebec Phase 2 mHSPC and mCRPC personalized activity based on
RO 896371 (Canada) o Single Arm e dbpin pre-chemo and post-chemo cnidithenddds cumulative renal dosimetry at C1*
Seattie Lu-177-PSMA-617 6x 7.4 GBq
LPsboost*  ICT0 UCSF-UCLA 2025 nise? 51 mCRPC o RONEWO  Double Dose Boost  boost= 2 doses
Novartis c1c3 1 wk apart
.‘.,ll e ST
* SPECT or PET imaging based B9 —ip—myom Lo ¥ pavan
— =i ';? ?t 3 7 SNMMIMersSho

Courtesey J. Calais, UCLA

s
5 LEUVEN
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FliEven PSMA RLT: Approved in earlier setting
i .00 & oRue (a3a] [2o]
+— Home / Drugs / Development & Approval Process | Drugs / Drug Approvals and Databases / Resources for Information | Approved Drugs
! EDA expands Pluvicto's metastatic castration-resistant prostate cancer indication
FDA expands Pluvicto’s metastatic
castration-resistant prostate cancer
indication
On March 28, 2025, the Food and Drug Administration expanded the indication for
Resources for . T . . . Content current
Information | lutetium Lu 177 vipivotide tetraxetan (Pluvicto, Novartis Pharmaceuticals
Approved Drugs Corporation) to include adults with prostate-specific membrane antigen (PSMA)- ;:;;;;2025
positive metastatic castration-resistant prostate cancer (nCRPC) who have been
Oncology treated with androgen receptor pathway inhibitor (ARPI) therapy and are considered Regulated
(CancenjHematologic  appropriate to delay taxane-based chemotherapy. Product(s)
Malignancies Drugs
New indication approximatelyiples eligible patient population
allowing"LuPSMAG17 to beusedafter one androgen receptor "
pathway inhibitor (ARPI) antbw before chemotherapy I | LEUVEN )



RNT Radiopharmaceutical Landscape 2025

@ 38 Pharmaceuticals

3 Abdera
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PENTIXAPHARM L
\‘ Bristol Myers
-/ oranomed Squibb
e RayzeBio
7 SRl Blue Earth
® s
U, NovARTIS bizyzle

@ oevioorom

6 Big Pharma

Astra-Zeneca (Fusion), Bayer, Bristol Myers
Squibb (RayzeBio), Lilly (Point), Novartis
(AAA+Mariana), Sanofi (Oranomed & AlphaMedix)

5 Established Radiopharma or
Radionuclide

Blue Earth Therapeutics (Bracco), Curium, ITM,
Lantheus, Telix,

27 Small Biotec & Nuctec

38 Pharmaceuticals, Abdera, Actinium Pharmaceuticals Inc, AdvanCell,
Aktis, Alpha9 Oncology, Ariceum, Artbio, Bicycle Therapeutics, Cellectar
Biosciences, Clarity Pharmaceuticals, Convergent Therapeutics,
Debiopharm, Full-Life, ImaginAb, Nuview Life Sciences, Oranomed,
Pentixapharm, Perspective Therapeutics, Precirix, RadioMedix,
Radiopharm Theranostics, Radionetics, Ratio Therapeutics, Starget,
Yantai LNC Biotechnology, Y-mAbs Therapeutics

Oppenheimer & Co Research

 usoven Y
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RNT anno 2025
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Fact 7. New radiopharmaceuticals and targets on the horizon

Validated targets
(SSTR, PSMA)

* Novel SSTR agonists
e.g. 1"7Lu-DOTATOC, 177Lu-EB-DOTATE
Novel SSTR antagonists
Dual receptor targeting
Other radionuclides
Other disease types:
¢ 225Ac-DOTATE in
« Breast cancer
« SCLC
* Multiple Myeloma

I
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Fact 7. New radiopharmaceuticals and targets on the horizon

R L - A

Fibroblast Activation Protein (FAP) 177Lu-FAPI-2286 PDAC, NSCLC, MBC 04939610

Carbonic Anhydrase IX (CAIX) 177Lu-DPI-4452 RCC, PDAC, CRC 05706129

Carbonic Anhydrase IX (CAIX) 177 u-girentuximab RCC 02002312, 05868174, 05239533
Gastrin-releasing peptide receptor  ’7Lu-NeoB PCa, MBC, GBM 05870579, 06379217, 05739942, ...
Gastrin-releasing peptide receptor  212Pb-DOTAM-GRPR1  PCa, MBC 05283330

CXCR4 0Y-Pentixather CNS Lymphoma, MM 06132737

Human kallikrein 2 225Ac-JNJ-69086420  PCa 04644770

Carcinoembryonic Antigen (CEA) 225Ac-DOTA-M5A CRC 05204147

Nectin 4 a-Antiboy MBC, NSCLC, CRC, HCC  Preclinical

DLL3 212pp-DLL3-DARPIn SCLC, NET/NEC Preclinical

Glypican 3 225Ac-RYZ801 HCC Preclinical



7 LEUVEN *8Ga-FAPI-04 (Fibroblast Activation-protein Inhibitor) ;,;:ir
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Kratochwil C et al. J Nucl Med. 2019;60(6):801-805. PMID: 30954939



¥ [ CEUVEN FAPI RNT .;’

'?;rg *

) > 1 00 pat i e nts Table 1 Clinical outcomes of FAP targeted radionuclide therapy
Year Author Drug Total GBg N Tumor Response Side effects Tumor Bone marrow Kidney

*  FAP RNT: 177Lu-FAPI-04, %Y-FAPI-46, oty iy

(Gy/GBq)  GBqg) (Gy/GBq)

177 177
LU'FAP'2286, LU'DOTASAFAPI, 2018 Linderet al. [17] [™YIY-FAPLO4 2.9 I Breast Less pain None NR NR NR
. 2021 Kuyumeuetal [18]  [TLulLu-FAPLO4 027 4 Breast, thymus, thy-  NR NR 0.62 0.002 025
177 u-DOTAGA.(SA.FAPi),. roid. and ovarium
. N . 2020 Linderetal. [21] MY IY-FAPI-46 6 2 Owarium and pan- NR NR NE NE NE
* ORindifficult-to-treat end stage _ ereas _
2021 Kratochwil et al. [22] | ‘Sm]Smflel 20 +8 1 Sarcoma Stable disease None NR NR NR
patients oot
2021 Rathke et al. [23] [MYTY-FAPL46 Upto28.1 1 Colorectal and breast Mixed response None NR NR NR
2021 Assadietal [24] " Lu]Lu-FAPI-46 1.85-4.44 18 Various (breast, NR Ip grade I-1T hema- NR NR 0.886
° E
M ana ge a b I e A E S colon, ovarium, totoxicity
etc.)
L4 EnCOU ra ges fu rther‘ resea r'Ch 2022 Kaghachietal [25] [7LulLu-FAPI-46 185 I Pancreas NR Non