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Metastatic NET
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 Embolotherapy
— TAE
— TACE
— TARE

* Peptide Receptor
Radionuclide Therapy (PRRT)




Embolotherapy for liver dominant mNET
TAE/TACE/TARE

* Symptomatic, progressive, or bulky hepatic metastases

* ORR™~50% (67% carcinoids, 35% pancreatic neuroendocrine
tumors)

* Median time-to-progression ~ 12 to 18 months

* “80% with hormonal syndromes experience symptomatic
re S p O n S e S TAE: Bland embolization

TACE: Chemoembolization
TARE: Radioembolization
ORR: Overall response rate



Which embolotherapy to choose?

Randomized Embolization Trial for * Single-arm Phase 2 trial of DEB-
NeuroEndocrine Tumor Metastases TACE in NETs closed early: 7/13
To The Liver (RETNET) trial (58%) subjects developed
* Objective: estimate duration of bilomas or liver abscesses
Hepatic Progression Free Survival * Prospective French trial of 20
— Bland Embolization subjects: hepatic necrosis in five
— Lipiodol Chemoembolization patients (25%)

(Drug-Eluting Bead Chemoembolization:

e Retrospective studies showin
excluded after safety report) P g

higher rates of biliary
complications

https://clinicaltrials.gov/ct2/show/NCT02724540



Radioembolization induced chronic liver disease

e Ascites 70-year-old woman with metastatic ileal carcinoid

* Liver failure
* Pseudocirrhotic appearance
* Can develop 6 months post TARE

e Concern for bilobar mNET
treatment

1/9/13 | 11/3/16
111.6 Gy Y90 glass microspheres Left lobe Bland embolization Right



Peptide Receptor Radionuclide Therapy (PRRT)

* Lu-177 DOTATATE approved 1/26/18, SSTR—positive GEP-NETs
e Based on NETTER-1 and data from ERASMUS Medical Center

* Mainly used for WD G1/G2 NET, G3 (ki-67%<55%) who failed or
who cannot tolerate chemotherapy

e SSTR-positive bronchial NET
* Long PFS, 30-40 months, improved QOL

* Relatively low toxicity, <1% liver dysfunction
* ORRNETTER-1: 18%



PFS Stratified by Presence of a Large Lesion at
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Somatostatin analog

Midgut NET

Hepatic arterial embolization

Everolimus

Strong somatostatin
receptor expression,
extrahepatic disease

Liver-dominant disease,
bulky disease, significant
hormonal syndrome

Weak somatostatin
receptor expression,
extrahepatic disease




Pancreatic NET

Weak somatostatin
receptor expression,
extrahepatic disease

Somatostatin CapeCItablne/ Relatively aggressive
liELe Temozolomide disease

Pancreatic NET

Strong somatostatin
receptor expression,
Extrahepatic disease

Liver-dominant, relatively

Hepatic arterial embolization . .
unaggressive, bulky disease




Non-midgut GI NET

Everolimus

Somatostatin
analog

Hepatic arterial embolization

Non-midgut NET

Capecitabine/temozolomide

Weak somatostatin
receptor expression,
extrahepatic disease

Strong somatostatin
receptor expression,
extrahepatic disease

Liver-dominant, relatively
unaggressive, bulky disease

Relatively aggressive,
foregut
(lung/stomach/thymus)




Midgut NET

43-year-old diagnosed with small bowel carcinoid in July 2007
after abdominal cramping.
5/2007: resection of SB tumor and root of mesentery tumor

Delay in Delay in
progression by progression by

about 2 years about 6 years
11/2010: progression 01/2013: progression
progression o of liver lesions Y of liver metastases L 4 12/2018: liver progression

*Lu-177 DOTATATE
PRRT

5/2008: two 10/2009: liver disease

measurable liver
lesions

eEverolimus

eHepatic bland
embolization

eHepatic bland
*RFA. Sandostatin embolization

LAR

11/8/10 T '
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Progression 10 months after repeat HAE

10/2/18 12/3/18




Sequencing of liver embolotherapy and PRRT

* Limited data on liver toxicity

* In NETTER-1 >80% of patients had liver metastases. 16% of
patients who received Lutathera received TACE, TARE or TAE with

low toxicity

* Early data conflicting

* Concern about long-term radioembolization hepatotoxicity

— multicenter retrospective study °°Y TARE after PRRT, 44 patients 58 TARE of which
55% whole liver. Median of a year after PRRT, RECIST 1.1 at 3 months, ORR was 16%
and disease control rate 91%. Three patients developed REILD and one died 20
weeks after TARE



PRRT or Embolization?

72y old man with metastatic WD G3 pNET diagnosed in
2009

* 1% vyear on SSA
 Cap/Temin 2014
* Bilobar TAE in Feb/Mar of 2017

* FOLFOX September 2017 for rapid progression in liver
with poor tolerance

e Carbo/etoposide

* Total pancreatectomy and ablation of liver metastases
7/2018 complicated by hepatic abscess needing hepatic
drain that caused an empyema leading to thoracotomy

* Progressed and received PRRT in 2019
* Imaging mid 2021 progression in the liver

e Chronic fatigue and recent anemia. Bone marrow N
biopsy was done demonstrating myelodysplastic
syndrome




Delayed toxicity of PRRT

* Myelodysplastic Syndrome/Acute Myeloid Leukemia:

* 1.5% (9/582) of patients developed MDS, (median 28 months after
treatment)

* 0.7% (4/582) of patients developed AML (median 55 months after
treatment)



Which embolotherapy?

* Previous biliary
instrumentation/surgery risk of
hepatic infection

* TARE (about 8%) <TAE/TACE
(about 20%) despite broad-
spectrum antibiotic coverage

* Y90 glass microspheres appear to
carry 6.9 times risk than resin
microspheres




Selection of embolotherapy

* |[n general, we use TAE as first-line embolotherapy, especially
for indolent disease

* Maybe a role for TACE for pNET, more chemosensitive

* TARE for high-grade tumors (more radiosensitive)or if failed
other embolotherapy, portal vein thrombosis, and Radiation

segmentectomy/lobectomy



Conclusion

* Role for both embolotherapy and PRRT

* |Individualize therapy:
» tumor characteristics (location, extent, mitotic rate and/or ki-67, functionality)
e prior surgery, systemic therapy, comorbidities
* patient preference/access to care

* Sequencing has not been well established
e Attention to long-term toxicities
* Need for high-level evidence from comparative clinical studies



