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I dedicate this lecture
to Ajit Kumar Padhy.
We must continue

the passion and
keep the fire

burning…

NM Update 2013



 CAFs are highly prevalent in the tumor microenvironment (TME) of many cancer entities.

 CAFs persist in the TME throughout all malignant stages of tumorigenesis.

 CAFs express FAP which represents a pan-tumor target.

 FAP is not expressed on normal fibroblasts, thus FAP expression in normal tissues is very low.

Hanahan,
Cell, 2011

Fibroblast activation protein (FAP) is a selective marker of cancer-associated 

fibroblasts (CAFs) which are expressed in 90% of all malignant tumors.

CAFs

cancer cells

TARGET was first described by P. Garin-Chesa, Wolfgang J. Rettig and Lloyd J. Old (MSKCC) 1990 

Tumor Microenvironment

Garin-Chesa P, Old LJ, Rettig WJ. Cell surface glycoprotein of reactive stromal fibroblasts as a potential antibody target in human epithelial cancers. PNAS. 1990;87:7235–7239;



First-in-human Trial – 131I-F19

• 17 pts with metastatic colorectal cancer, 

scheduled for surgery

• gradual clearance of 131I-F19 from blood pool 

with time, no normal tissue uptake

• optimal localisation of 131I-F19 at 4-5 days post 

injection

• occult disease detected in 2 pts

• biopsy samples from surgery (Day 7)

• tumour uptake reached 16.5 x 10-3 %ID/gm

- tumour / liver ratios < 21:1

- tumour / serum ratios < 9:1
Anterior gamma camera image

4 days post infusion 131I-F19 SPECT and CT images

J Clin Oncol 12: 1193-1203, 1994 Courtesy Andrew Scott

P. Garin-Chesa, Wolfgang J. Rettig, and Lloyd J. Old (MSKCC) published a paper in 1990 titled "Fibroblast activation protein: a cell surface
dipeptidyl peptidase and matrix metalloprotease expressed by stromal fibroblasts in tissue remodeling and cancer" 



FAP & Cancer

➢ Increased FAP expression on CAFs in the tumor-associated stroma of >30 different malignant tumors 

and sometimes also on the cell surface of certain cancer types (e.g., PDAC cells, gastric cancer cells, 

ovarian cancer, breast cancer, sarcomas…).

➢ FAP expression in normal tissue is usually very low or undetectable.

➢ Rule of thumb: FAP expression often associated with worse clinical outcome and tumor progression.

➢ However, there are controversial findings in certain cancer types and the distinct mode of action on 

tumor proliferation, migration and invasion of FAP is not totally clear yet - immunosuppression?

➢ Also, tumor suppressive effects  of FAP were described. 

Fitzgerald AA, Weiner LM. The role of fibroblast activation protein in health and malignancy. Cancer Metastasis Rev. 2020;39(3): 783–803.



Affinity for FAP 
vs Selectivity
among other DPPIV-members and PREP

IC50 (FAP) =      3.2 nM
IC50 (PREP)      =     1.8 μM
IC50 (DPP4)      ≥ 100    μM
IC50 (DPP8/9)  >   12.5 μM
IC50 (DPP2)      > 100    μM  

FAP-inhibitor Structure-Activity Relationship

UAMC1110

Koen Jansen...Pieter van der Veken (University of Antwerp)
Extended Structure Activity Relationship and Pharmacokinetic Investigation of

(4-Quinolinoyl)glycy1-2-cyanopyrrolidine Inhibitors of Fibroblast Activation Protein (FAP)
Journal of Medicinal Chemistry March 2014



SNMMI 2019 Image of the Year:
68Ga-FAPI-PET/CT in patients reflecting 12 different tumor entities. Ca = cancer; NSCLC = non-small cell lung cancer; 
CUP = carcinoma of unknown primary; CCC = cholangiocarcinoma; GEP-NET= Gastroenteropancreatic neuroendocrine tumor.
Image Credit: Image created with contributions from Clemens Kratochwil, Paul Flechsig, Thomas Lindner, Labidi Abderrahim, Annette Altmann, 
Walter Mier, Sebastian Adeberg, Hendrik Rathke, Manuel Röhrich, Hauke Winter, Peter Plinkert, Frederik Marme, Matthias Lang, Hans Ulrich Kauczor, 
Dirk Jaeger, Juergen Debus, Uwe Haberkorn, Frederik L. Giesel; all contributors are affiliated with University Hospital Heidelberg, Germany.



Cancer Associated Fibroblast (CAF)
FAPI-SUV in 28 different cancer entities

Kratochwil C, …Giesel FL, JNM 2019 



Ga-68 DATA FAPi PET/CT (ligand provided by Frank Rösch, Mainz)

Breast cancer metastases Rectal cancer



FAP-2286 Peptide: Excellent tumor accumulation, specificity and tumor retention in 

multiple cancer types after Peptide Targeted Radiotherapy (PTRT)

Breast Cancer

December 11, 2019October 4, 2019

Pancreatic Cancer

• Invasive ductal carcinoma with lymph 
node, hepatic, lung, and extensive 
bone metastases (PR)

• Extensive lymph node, liver, and
lung metastases (PD)

• Primary tumor, peritoneal, bilateral 
liver, and lymph node metastases (SD)

Colorectal Cancer

October 4, 2019 December 11, 2019 October 23, 2019 December 11, 2019

Ga-68 3BP-2286Ga-68 3BP-2286Ga-68 3BP-2286

ICPO Foundation Symposium December 2019, Zentralklinik Bad Berka , Germany
. 



Worldwide first Peptide Targeted Radiotherapy (PTRT)
using Lutetium-177 FAP-2286 peptide 

Lu-177 FAP SPET/CT 44 h after administering the treatment activity:

specific and persistent uptake in the pancreatic adenocarcinoma 

and in liver and peritoneal metastases

Transversal SPCET/CT – upper row
and CT scan – lower row

showing uptake in the primary tumor

Coronal SPECT/CT 
demonstrating uptake in the primary 

and in liver and peritoneal metastases

Sagittal SPECT/CT 
Intense uptake of the radiolabeled 

peptide in the pancreatic cancer 

Baum RP. ICPO Foundation Symposium December 2019, Zentralklinik Bad Berka , Germany
. 



Serial 177Lu-FAP-2286 whole-body scans at different time points after injection: 

uptake and retention of  the radiopeptide (up to 10 days) in metastatic lesions

68Ga-FAP-2286 PET/CT 

before therapy

68Ga-FAP-2286 PET/CT 

after therapy

15 minutes 3 hours 20 hours 44 hours 68 hours 7 days 10 days

64-year-old female with ductal breast cancer (ER / PR 90 % positive, HER-2 negative), extensive bone and bone

marrow metastases as well as lymph node and pulmonary involvement. Pat. had undergone surgery, radiotherapy

(EBRT) to bone metastases and pain palliation with radiolabeled biphosphonates and strictly refused chemotherapy. 

PTRT using 2.4 GBq 177Lu-FAP-2286 was performed leading to dramatic improvement of diffuse bone pain.

Post-therapy 68Ga-FAP-2286 PET/CT demonstrated a mixed response – regression of bone and bone marrow lesions, 

but also progression of liver metastases. 

Journal of Nuclear Medicine

Featured Article / Cover Page March 2022





PTRT using 3BP-3940

➢ PTRT was performed since March 2021 in 45 patients with advanced adenocarcinomas

after prior confirmation of significant tumor uptake (SUV tumor-to-background ratio > 3) on 68Ga-3BP-3940.

➢ Biodistribution was analyzed by post-therapy SPET/CT (skull to mid thigh) and whole-body images.

➢ Clinical parameters, laboratory findings (CTCAE v5.0) and tumor markers were monitored.

➢ 177Lu-, 90Y-, and 225Ac-FAP-3BP-3940, respectively, were administered intravenously over one minute.

➢ No renal protection was performed.

➢ The injected activity was chosen individually based on the patients’ clinical conditions, hematologic and 

renal function as well as uptake in the tumor lesions and total tumor burden (personalized approach).

➢ Additional cycles were administered when patients consented and if condition allowed for further treatment.  

➢ Response to therapy was determined by molecular (68Ga-FAP-3BP-3940 PET/CT and 177Lu-FAP SPET/CT) and 

morphological imaging (ceCT / MRI) and by monitoring tumor-associated antigens (CEA, CA 19-9, CA 125, CA 15-3).



Metastatic Clear Cell Sarcoma of Small Bowel
Baseline and 8 Months Follow-Up (Ga-68 3BP-3940 FAP) 



Lu-177 + Ac-225 FAP-3BP SPET/CT: 2 hrs - L upper corner, 48 hrs - R upper, and 144 hrs – R lower corner

R.P. Baum and colleagues, Curanosticum Wiesbaden-Frankfurt

17-May-2021Pancreatic adenocarcinoma, liver & LN metastases



PRIMARY TUMOR NUMBER OF PATIENTS MEAN AGE

Pancreatic tumor 12 59.5

Breast cancer 7 51.5

Lung (NSCLC) Adenocarcinoma 4 61.3

Esophagus 4 63.7

Prostate cancer 3 68.6

Ovarian carcinoma 2 62

Oropharynx (SCC) 1 56

Small intestine sarcoma 1 37

Appendix 1 58

Urothelial carcinoma 1 72

Hepatocellular carcinoma 1 72

Colon carcinoma 1 70

Signet cell carcinoma (CUP) 1 78

Uveal melanoma 1 57

Atypical lung carcinoid 1 69

Thymus neoplasia 1 54

Uveal Melanoma 1 57



PTRT using 3BP-3940 – Primary Tumors (n = 40)
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Data 32

Pancreatic ad

Breast ca 

Lung ca

Esophagus

Prostate ca 

Colon ca

Ovary ca

Small intestine

Liver

Oropharynx

Appendix

CUP

NET thymus

NET pancreas

Melanoma

69 cycles of PTRT with
177Lu- / 90Y- / 225Ac-3BP-3940



Swimmer plot of previous treatments & 3BP-3940 PTRT

EBRT (external beam radiation therapy), PTRT (peptide-targeted radionuclide therapy) 
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Previous treatments Swimmer Plot

Surgery

EBRT

Chemotherapy

Immunotherapy

Other therapies

Other RLT

3BP-3940 PTRT
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PTRT using 3BP-3940 – cumulative dosage

• 225Ac-FAP-3BP-3940 - 12.83 ± 7.41 MBq; range 5.0 – 33.0 MBq

• 177Lu-FAP-3BP-3940 - 9.77 ± 7.63 GBq; range 2.4 – 43.1 GBq

• 90Y-FAP-3BP-3940 - 7.44 ± 6.89 GBq; range 1.9 – 25.7 GBq

Types: 177Lu- / 177Lu+225Ac / 90Y+225Ac / 90Y PTRT  Cumulative Radioactivity per Patient (n = 40)
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Data 33

Lu-177 3BP-3940

Ac-225  + Lu-177

Y-90 + Ac-225

Ac-225 + Lu-177 + Y-90

Ac-225

Lu-177 + Y-90

Cumulative administered radioactivity per patient



Pt Age (y) Gender Primary tumor Metastases Genetics SX CHX EBRT IMT HX* PTRT 
cycles

Cumulative activity (FAP) THERCIS
T (PET 
results)

Survival 
since
1st PTRT
(months)

Lu-177
GBq

Ac-225
MBq

Y-90
GBq

1 56 M Oropharynx (SCC ) LNM, OSS, 
PUL

No Yes Yes Yes Yes 2 10 15 MR 3 †

2 63 M Prostate carcinoma 
(SCC/neuroendocrine)

LNM, OSS, 
HEP

No No Yes Yes Yes Yes 2 10.8 18 MR 2 †

3 73 M Pancreas ductal 
adenocarcinoma

HEP No Yes Yes No No 2 7.8 15.2 PD 4 †

4 54 M Thymus neuroendocrine 
neoplasia

LNM, OSS, 
PUL, CAR

-ND Yes Yes Yes Yes 1 5.8 5 PD 3 †

5 57 M Pancreas ductal 
adenocarcinoma

HEP, PUL, 
PER, ST

-ND No No No No 3 8.1 20.6 7.1 SD 8 †

6 72 F Sarcoid-like ovary
adenocarcinoma

LNM, OSS, 
PUL, ST

No Yes Yes No No 1 4 10 PD 13 †

7a 69 M Atypical lung carcinoid OSS, PUL, 
ST

No No No Yes No 1 2.4 5 PD 12 †

8 60 F Epithelioid pancreatic 
carcinoma

HEP, GE Yes Yes Yes Yes Yes 4 24.4 25.7 PR 7 †

9 58 M Esophageal cancer LNM, HEP No No No No Yes 2 10 9.9 PD 15 †

10b 37 F Clear cell sarcoma of the 
small intestine

LNM, HEP, 
GE, PER

-ND Yes Yes No No 4 7.5 26.3 14 PD 14 †

LNM (lymph node metastases), OSS (bone), PUL (pulmonary), GE (gastroenteral), HEP (liver), PER (peritoneal), CAR (cardiac), ST (soft tissue), BR (brain), SUR

(surgery), CHE (chemotherapy), RLT (radioligand therapy), EBRT (radiation therapy), IMT (immunotherapy), HX (hormonal therapy – where applicable)

a received two PRRT cycles with Lu-177 DOTATOC (15.5 GBq), b received TACE (CHE) 

PATIENTS’ CHARACTERISTICS PTRT (PEPTIDE-TARGETED RADIONUCLIDE THERAPY



Pt Age 
(y)

Gender Primary tumor Metastases Genetics SX CHX EBRT IMT HX* PTRT 
cycles

Cumulative activity 
(FAP)

THERCIS
T (PET 
results

Survival 
since
1st PTRT
months

Lu-177
GBq

Ac-225
MBq

Y-90
GBq

11c 67 M Prostate
carcinoma

ST, LNM, OSS, 
HEP

Yes Yes Yes Yes No Yes 1 10 1.9 PD 10 †

12d 76 M Prostate
carcinoma

Perirectal 
growth

Yes Yes No No No No 1 7.8 10 3 SD 17 alive

13 50 F Breast cancer 
(DCIS)
very advanced

PER, LNM, 
OSS, HEP

Yes Yes Yes No No Yes 2 7.5 20 2.9 PR 2.5 †

14 60 F Pancreas ductal 
adenocarcinoma

HEP, LNM Yes Yes Yes Yes No 4 33.4 33 PR 11 †

15 53 F Pancreas ductal 
adenocarcinoma

HEP, PER, OSS Yes No Yes No Yes 5 43.1 22.4 PD 14 †

16e 57 F Pancreas ductal 
adenocarcinoma

HEP, ST ND No Yes No Yes 5 31.7 23.9 7.5 PD 7.5 †

17f 52 F Ovarian
adenocarcinoma

LNM Yes Yes Yes No Yes No 3 27.6 5.6 CR 13 alive

18g 43 F Breast cancer HEP, OSS, 
LNM, pleural

Yes Yes Yes No Yes Yes 1 5.7 5.5 PD 2 †

19 46 M Pancreas NET LNM, OSS No No Yes Yes No 1 8 6 PR 1 †

20 36 F Tripple negative 
breast cancer

LNM, PUL, 
HEP, OSS, BR, 
ST

Yes Yes Yes Yes Yes Yes 1 12 PD 1 †

LNM (lymph node metastases), OSS (bone), PUL (pulmonary), GE (gastroenteral), HEP (liver), PER (peritoneal), CAR (cardiac), ST (soft tissue), BR (brain), SUR (surgery), CHE

(chemotherapy), RLT (radioligand therapy), EBRT (radiation therapy), IMT (immunotherapy), HX (hormonal therapy – where applicable)

c Patient received 10 cyles PSMA-PRLT before (OS since start of radioligand therapy – 52 months) d Patient received 2cycles PSMA-PRLT before
e Patient received additional immune checkpoint inhibitor therapy together with the 5th PTRT 
f presence of second and third primary (bilateral breast cancer) g Pat. died of sepsis after immune checkpoint inhibitor therapy



Pt Ag
e 
(y)

Gende
r

Primary tumor Metastases Genetics SX CHX EBRT IMT HX* PTRT 
cycles

Cumulative activity (FAP) THERCIST 
(PET 
results

Survival 
since
1st PTRT
[months]

Lu-177
GBq

Ac-225
MBq

Y-90
GBq

21 52 F Colon cancer LNM, OSS, HEP, 
PUL, BR

Yes Yes Yes No Yes 1 7.5 PD 0h

22 60 M Lung (NSCLC) 
adenocarcinoma

PUL, OSS, 
mediastinum

No No Yes Yes No 3 7.6 13 PD 2.5 †

23i 58 M Appendix (signet ring cell 
adenocarcinoma)

LNM, PUL, PER Yes Yes Yes No Yes 1 19 PD 3.5 †

24 59 M Pancreas ductal 
adenocarcinoma

LNM, PER, HEP No No Yes No No 3 7 29.5 PD 7 †

25 72 F Ureter (urothelial 
carcinoma)

LNM, HEP, OSS No Yes No No No 3 15 6 PR 8 alive

26 51 M Lung adenocarcinoma
(NSCLC)

LNM, PER, PUL Yes No Yes No No 4 19 7.3 PR 8 alive

27 66 M Liver (sarcomatoid
hepatocellular carcinoma) 

OSS, ST Yes Yes No Yes No 4 19.1 5.4 PR 7 alive

28j 76 M Lung (NSCLC) 
adenocarcinoma

LNM, OSS, BR Yes No Yes Yes Yes 3 18.4 PR 5 alive

29 56 F Pancreas ductal 
adenocarcinoma

LNM, HEP, ST, 
PUL

Yes Yes Yes Yes No 1 5.8 PD 3 †

30 70 M Colon adenocarcinoma PER, HEP, ST Yes Yes Yes No Yes 2 13.2 PR 5 alive

LNM (lymph node metastases), OSS (bone), PUL (pulmonary), GE (gastroenteral), HEP (liver), PER (peritoneal), CAR (cardiac), ST (soft tissue), BR (brain), 
SUR (surgery), CHE (chemotherapy), RLT (radioligand therapy), EBRT (radiation therapy), IMT (immunotherapy), HX (hormonal therapy – where applicable)

h Patient died on day 2 after therapy due to lung emboli
i Patient received additional Immuncheckpoint-Inhibitor Therapy with the 1st PTRT. Pat. died post bowel bypass surgery.
jNSCLC was discovered during PSMA PET/CT restaging of known prostate cancer



Pt Age 
(y)

Gender Primary tumor Metastases Genetics SX CHX EBRT IMT HX
*

PTRT 
cycles

Cumulative activity (FAP) THERCIST 
(PET 
results

Survival 
since
1st PTRT
[months]

Lu-177
GBq

Ac-225
MBq

Y-90
GBq

31 37 F Tripple negative breast
cancer

LNM, HEP, 
PER

Yes Yes Yes No Yes 3 18.2 PR 5 alive

32 60 M Lung (NSCLC) 
adenocarcinoma

OSS Yes Yes Yes No No 3 19.4 3.5 PR 4 alive

33k 78 F Signet ring cell carcinoma
(CUP)

LNM, OSS No No Yes Yes No 1 6.1 PD 3 alive

34 64 F Pancreas
adenocarcinoma

OSS, HEP No Yes Yes No No 2 13 MR 3 alive

35 65 F Breast cancer LNM, OSS, 
PUL, HEP

No No Yesl No No 2 15.1 PR 3 alive

36 65 M Esophageal carconima LNM, OSS, 
HEP, 
pancreas

Yes No Yes Yes Yes 3 21 3.5 PR 3 alive

37 80 M Esophageal
leiomyosarcoma

HEP, PER, ST Yes Yes No Yes No 2 13.1 SD 3 alive

38 57 M Uveal melanoma HEP No No Yes
m

No No 2 13.3 PD 3 alive

39 60 F Breast cancer LNM, PUL Yes Yes Yesk Yes No 2 12.9 3.5 PD 2 alive

40 57 F Pancreas
adenocarcinoma

LNM, HEP, 
PER

Yes Yes Yes No No 2 15.8 PR 2 alive

LNM (lymph node metastases), OSS (bone), PUL (pulmonary), GE (gastroenteral), HEP (liver), PER (peritoneal), CAR (cardiac), ST (soft tissue), BR (brain), 
SUR (surgery), CHE (chemotherapy), RLT (radioligand therapy), EBRT (radiation therapy), IMT (immunotherapy), HX (hormonal therapy – where applicable)

k 2nd tumor – breast cancer (in remission) l hormone therapy m TACE 



Pt Age 
(y)

Gender Primary tumor Metastases Genetics SX CHX EBRT IMT HX
*

PTRT 
cycles

Cumulative activity (FAP) THERCIST 
(PET 
results

Survival 
since
1st PTRT
[months]

Lu-177
GBq

Ac-225
MBq

Y-90
GBq

41 67 M Urothelial carcinoma LNM No Yes Yes No No 1 3.7 PDn 2

42 53 M Rectum
Adenocarcinoma

HEP No Yes Yes Yes Yes 1 6 PD 2

43 64 F Pancreas ampullary 
adenocarcinoma

LNM Yes Yes Yes No Yes 1 5.9 3.5 PD 1

44m 48 F Breast cancer LNM Yes Yes Yes Yes Yes Yes 1 6 3.5 PD 1

45 52 M Esophageal
adenocarcinoma

LNM, HEP, 
adrenal 
gland

Yes No Yes Yes Yes 1 8.2 PD 1

LNM (lymph node metastases), OSS (bone), PUL (pulmonary), GE (gastroenteral), HEP (liver), PER (peritoneal), CAR (cardiac), ST (soft tissue), BR (brain), 
SUR (surgery), CHE (chemotherapy), RLT (radioligand therapy), EBRT (radiation therapy), IMT (immunotherapy), HX (hormonal therapy – where applicable)

n Staging with Ga-68 CXCR4 PET/CT; intravesical PTRT m also has pancreatic adenocarcinoma & papillary thyroid carcinoma



References: 1. Cancer Research UK. www.cancerresearchuk.org/health-professional/cancer-statistics/survival/common-cancers-compared#heading-Three (accessed November 2021) 

2.  American Cancer Society. Cancer Facts & Figures 2021. https://www.cancer.org/content/dam/cancer-org/research/cancer-facts-and-statistics/annual-cancer-facts-and-figures/2021/cancer-facts-and-figures-2021.pdf
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ONCOLOGIC DIAGNOSIS (60-Y-OLD WOMEN)

1. INI-1 deficient poorly differentiated epithelioid pancreatic carcinoma with disseminated liver metastases and

stomach infiltration

Histologic diagnosis established in March 2019

Tumor classification pT1c pN1 cM0, initial tumor stage IIb

STAMP: KRAS G12D

Pathology (April 2019): PD-L1 positive CPS = 20 (Caris: No actionable mutations, PDL-1 negative)

Invitae (May 2020): No mutations (108 genes tested), Guardant 360 (17-Jun-20): KRAS mutation at 0.1 %

HISTORY OF PRESENT ILLNESS

26-Mar-2019 Abdominal and back pain (initial symptoms); hypodense lesions in pancreas and liver (CT)

27-Mar-2019 Heterogeneous solid/cystic lesion in the body of the pancreas (1.7 x 1.3 cm) on MRI

28-Mar-2019 Diagnosis established (EUS guided FNA of the pancreatic mass)

15-Apr-2019 Hypermetabolic pancreatic body tumor (1.8 cm) - FDG PET/CT (Stanford)

22-Apr-2019 Robotic distal pancreatectomy with celiac lymphadenectomy (pT1c pN1 cM0)

05-06/2019 Progressive hepatic lesions (CT)

06-07/2019 Chemotherapy with FOLFIRINOX (3 cycles); progressive hepatic metastases (CT)

07/19 – 03/20 Chemotherapy with Gemcitabine + nab-Paclitaxel– 8 cycles; excellent response (CR)

27-May-2020 Phase 1 mRNA KRAS vaccine, HLA not eligible (UCSF)

30-Oct-2020 Progression - new mass, gastro-hepatic ligament protruding in the gastric lumen (CT)

11/20 – 04/21 Therapy with selective EZH2 inhibitor TAZVERIK (Tazemetostat)

11/20-05/21 Renewed chemotherapy with Gemcitabine + nab-Paclitaxel

08-Dec-2020 Started CeGAT's neo-epitope vaccine (monthly)

12/20 – 05/21 Immunotherapy with Pembrolizumab (6 courses)

01-04/2021 Progressive liver metastases (multiple CT scans and FDG PET/CT – 2 studies)

15-Apr-2021 Stomach lesion biopsy, sent for organoid & PDX evaluation



05/2021 MRI-guided external beam radiation therapy of para-gastric area and pancreas (UCLA)

09-Jul-2021 Progression of the disease (Ga-68 FAP PET/CT)

18-Aug-2021 Trans-arterial chemoembolization (TACE)

01-Sep-2021 Initiation of Peptide-Targeted Radionuclide Therapy (PTRT)

20-Oct-2021 Regression of liver metastases (CT)

2. Left clival (skull base) chondrosarcoma

S/p resection and proton beam therapy in 2013

PAST MEDICAL HISTORY / ACCOMPANYING DISEASES

Anemia grade 2 (before PTRT) – currently pancytopenia grade 1,

diabetes mellitus (pancreoprive), HbA1c 5.2% on oral anti-diabetics

PEPTIDE-TARGETED RADIONUCLIDE THERAPY (PTRT)

01-Sep-2021: PTRT with 5 GBq Y-90 / 17 MBq Ac-225 3BP-3940 (1st cycle)

29-Sep-2021: PTRT with 7.6 GBq Y-90 3BP-3940 (2nd cycle)

08-Nov-2021: PTRT with 7.0 GBq Y-90 3BP-3940 (3rd cycle)

Cumulative administered radioactivity 19.6 GBq of Y-90 3BP-3940 / 17 MBq Ac-225 3BP-3940



Metastatic Pancreas Adeno Ca 
PET /CT follow up using 68Ga-3BP-3940

Oct 2021Dec 2021Feb 2022



Pancreatic ductal adenocarcinoma (metastatic PDAC) 

June 2022 Jan. 2022

177Lu-3BP-3940 SPET/CT under PTRT: decreasing uptake on molecular imaging (THERCIST)

06/22 04/22 02/22 01/22

MRI pre/post PTRT: Objective response according to RECIST



Pancreatic adenocarcinoma, liver metastases

PTRT with 7.6 GBq of Yttrium-90 3BP-3940 peptide

30 min 4 hours 44 hours

Standard

8.4 MBq

Coronal

SPET/CT

90Y-FAP-3940 

SPET/CT



Reponse to PTRT (2 cycles)  according to molecular imaging criteria

90Y-3BP-3940 SPET/CT

29-Sep-202108-Nov-2021 08-Nov-2021 29-Sep-2021



3 h after 5 GBq 90Y-3BP-3940 

plus

17 MBq 225Ac-3BP 3940

SEP 1st, 2021 

2 weeks after TACE

90Y-3BP-3940 

SPET/CT



Primary breast cancer with disseminated metastases
treated with one cycle de novo 177Lu-3BP-3940

before PTRT after 1 cycle PTRT



No clinically relevant adverse effects one bone marrow or renal function

Blood counts / creatinine before and after PTRT using 3BP-3940

Comparison of hemoglobin, leukocytes, platelets, and serum creatinine) 

before therapy and after 1-4 cycles of PTRT

• New anemia occurred after PTRT in 6 patients (from G1 to G2 in 4 Pts, from G0 to G1 in 2 Pt). However, HB improvement was 

observed in 3 patients (from G2 to G1). New leukocytopenia occurred after PTRT in 2 patients (G1).

• Grade 3 or 4 anemia, leukocytopenia, and thrombocytopenia occurred in 0 Pt, 0 Pt, and 1 Pt, respectively. 

• No renal toxicity occurred after PTRT. Even the elevated creatinine was decreased after PTRT in 1 patient - no significant change 

in renal parameters in other patients.

• No adverse effects or clinically detectable pharmacologic effects were noticed or reported in any of the patients.
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Oncological diagnosis

1. Poorly differentiated focal papillary, solid serous, partly cystic adenocarcinoma of the ovary,

Initial tumor classification pT2c pN0 M0 L1 V0 Rx G3, stage Ic, initial diagnosis 01/2010

01/2010 Elevated tumor markers (screening); histological confirmation (laparoscopy)

02/04/2010 Laparoscopy, bilateral adnexectomy

02-09-2022 Hysterectomy with paraaortic lymphnodectomy and omentectomy

03-06/2010 6 courses of chemotherapy with carboplatin and paclitaxel

10/2021 Clinical disease progression - left inguinal pain

12/2021 Extensive mass (Ø 4.5 cm) in the left pelvis, obstruction of left ureter, hydronephrosis

012022 Local recurrence with multiple lymph node metastases (Ga-68 FAPI PET/MRI)

02-10/2022 Local recurrence with multiple lymphonodular metastases (Ga-68 FAP-3940 PET/CT)

02-03/2022 2 courses of chemotherapy with carboplatin and paclitaxel

3 courses of immunotherapy with bevacizumab (anti-VEGF, Avastin®)

03/2022 Initiation of FAP-mediated radiopeptide therapy (PTRT)

PEPTIDE-TARGETED RADIONUCLIDE THERAPY (PTRT)

PTRT with 7.6 GBq Lutetium-177 and 5.6 MBq Actinium-225 FAP-3940 (1st cycle PTRT)

PTRT with 10.7 GBq Lutetium-177 FAP-3940 (2nd cycle PTRT)

PTRT with 9.3 GBq Lutetium-177 FAP-3940 (3rd cycle PTRT)

Cumulative administered radioactivity 27.6 GBq Lu-177 / 5.6 MBq Ac-225

Continuation of chemotherapy until August 2022 and of immunotherapy until currently



2. Moderately differentiated multifocal invasive ductal triple negative breast carcinoma right, FD 2005

Initial tumor classification pT2 pN0(0/14) G2

29.03.2005 Breast conserving surgery with axillary lymphonodectomy

04. 04.2005 Ablatio mammae right

04-08/2005 6 courses chemotherapy (5-fluorouracil, epirubicin and cyclophosphamide)

2008 Deep Inferior Epigastric Perforator (DIEP) flap surgery right

3. Moderately differentiated triple-negative breast carcinoma (TNBC) left, FD 09/2014

Initial tumor classification cT1c pN0 G2 Proliferation index (Ki67): 80%

12.09.2014 Histological backup (punch biopsy left)

10-11 /2014 2 courses of chemotherapy with carboplatin/paclitaxel

11/14-01/15 6 courses of chemotherapy with cisplatin/paclitaxel (due to allegy against carboplatin)

02/2015 Mastectomy left (ypT0 R0), implant reconstruction

Concomitant diseases / associated diagnoses

Ascites, non-functional shrunken kidney on the left (outflow obstruction due to tumor-related compression of 

the left ureter) - current serum creatinine 0.99 mg/dl, post appendectomy (1978), osteochondrosis, allergy to 

carboplatin, povidone-iodine and patch adhesive



Ovarian 
Cancer

(extensive lymph 
node metastases)

Baseline,
and

9 and 12 
months 

follow-up

68Ga-3BP-3940 
FAP

MIP images

FEB‘22Oct‘22Jan‘23



Ovarian 
Cancer

(inguinal lymph 
node metastases)

Baseline,
and

9 and 12 
months 

follow-up

68Ga-3BP-3940 
FAP

coronal images



Ovarian 
Cancer

(retroperitoneal 
lymph node 
metastases)

Baseline,
and

9 and 12 
months 

follow-up

68Ga-3BP-3940 
FAP

coronal images



Ovarian Cancer
- retroclavicular and pelvic lymph node metastases -

baseline, and 9 and 12 months follow-up
68Ga-3BP-3940 FAP transversal images

FEB‘22Oct‘22Jan‘23



PTRT using 3BP-3940 – Tumor response
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Overall survival

from start of  PTRT with 177Lu / 90Y / 225Ac-3BP-3940

Median OS = 10.0 mo

Kaplan-Meier curves for overall survival (OS) for all patients (n = 40) and the subgroup with 

pancreatic adenocarcinoma (n = 10) from start of 177Lu/90Y/225Ac-FAP-3BP-3940 PTRT 

Median OS = 7.5 mo

Overall survival (OS) for all patients (n = 40)
Overall survival (OS) for patients with 

pancreatic adenocarcinoma (n = 10)
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Theranostics of Bladder Carcinoma („Incubator Concept“) 
using Ga-68 CXCR4 – First in human (March 2023) 



Theranostics of Bladder Cancer („Incubator Concept“) 

using 177Lu-3BP-3940 – First in human (March 2023) 

177Lu-FAP-3940 SPET/CT (16-Mar-2023)

New perspectives!!



www.icpo.foundation

https://www.icpo.academy/login.php?target=&client_id=icpo&auth_stat=

http://www.icpo.foundation/
https://www.icpo.academy/login.php?target=&client_id=icpo&auth_stat=
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Thank you for your attention! 

▪ Prostate Cancer

▪ Neuroendocrine Tumors 

▪ Targeting the Tumor Microenvironment

▪ New Radioisotopes and their Production 

▪ Novel Radiochemistry and Chelators

▪ Combination Therapies

▪ Patients’ Access and many other topics


