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Teranostica NET con SSA radiomarcati
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Lutathera®

Ere della PRRTPre-NETTER Era
1994 First RLT with high-dose 

111In-octreotide PAST
and

PRESENT
1996 First RLT with 90Y-octreotide
2000 First RLT with 177Lu-Octreotate

NETTER Era
2012 Phase III registration trial of 

177Lu-Octreotate: NETTER-1 

PRESENT
and

SHORT-TERM FUTURE

2017 Publication of the results of 
NETTER-1 trial

2019 Availability on the drug market 
of 177Lu-Oxodotreotide 
(Lutathera®)

2019 Phase III registration trial of 
177Lu-Octreotate: NETTER-2

2021 Publication of the final results 
of NETTER-1 trial

2024 Publication of the results of 
NETTER-2 trial

Post-NETTER Era
Ongoing trials SHORT-TERM FUTURE

RADIOFARMACI 
FUTURI



N Engl J Med 2017;376:125-35.

DOI: 10.1056/NEJMoa1607427



177Lu-
DOTATATE

Control

Events (PD and 
Ex)

n=23 n=68

20m-DFS 65.2% 10.8%
median PFS NR 8.4 m

79% lower risk of event in 177Lu-DOTATOC 
group

177Lu-
DOTATATE

Control

Events (Ex) n=14 n=26
20m-OS ~ 80% ~ 55%

median PFS NR NR

60% lower risk of event in 177Lu-DOTATOC 
group



2021

 5 years cutoff data: Jan 18, 
2021

 Alternative cutoff of 158 
deaths: NR

 n=41 pts (of control 36%) 
group had documented 
crossover to PRRT177Lu-

DOTATATE
Control

long-term 
analysis

n=117 n=114

exitus n=73 (62%) n=69 (61%)
median follow-

up
76.3 m 76.5 m



177Lu-
DOTATATE

Control

long-term 
analysis

n=117 n=114

median OS 48.0 m 36.3 m
 ∆ in median OS 11.7 m

In a sensitivity analysis  using the rank-
preserving structural failure time method, 
which adjusted survival of those patients in the 
control group who crossed over to PRRT (36%), 
the adjusted median OS was 30.9 m in the 
control group 



Indicazioni terapeutiche: 177Lu-oxodotreotide (approvato 
da FDA e EMA) è indicato in pazienti adulti per il trattamento 
di tumori neuroendocrini gastroenteropancreatici (GEP-NET) 
ben differenziati (G1 e G2), in progressione ad analogo 
freddo, non asportabili o metastatici, positivi ai recettori per 
la somatostatina.
Posologia: consiste in 4 infusioni di 177Lu-DOTATATE da 7.4 
GBq ciascuna [dose cumulativa 29.6 GBq]. L'intervallo 
consigliato tra una somministrazione e la successiva è di 8 
settimane, estensibile fino a 16 settimane in caso di tossicità 
modificante la dose (DMT). 

Non è previsto un eventuale 
ritrattamento dopo i 4 cicli

Registrazione e commercializzazione di 177Lu-oxodotreotide

1° dose in Italia:
29 aprile 2019
INT (Milano)



Innovazione in 
PRRT
Cosa può essere ancora migliorato?



Pattison et al. Role of fluorodeoxyglucose PET/computed 
tomography in targeted radionuclide therapy for endocrine 

malignancies. PET Clin. 2015 

Fenomeno FLIP-FLOP

La selezione del 
paziente



La personalizzazione del trattamento

PET/CT con 68Ga-DOTATOC

Pre-PRRT

Post-PRRT

PRRT con 177Lu-DOTATOC/TATE

Somministrazione EV

Iperfrazionata (n cicli)

Primo ciclo

Ultimo ciclo

DOSIMETRIA!



Image enhancement & noise reduction
Applicazioni AI in dosimetria

Montes et al. PET Clin 21 (2026) 
73–88

SPECT/CT 
dosimetriche 

sono time 
consuming!



Stima della dose e predizione della TAC
Applicazioni AI in dosimetria

Mansouri et al. Eur J Nucl Med Mol Imaging 51, 1516–1529 (2024)



Il Timing





Anticipare la RLT



https://doi.org/10.1093/bjs/znae178

Prospective, multicenter, phase II, 
single arm study

Enrolled Pan-NET:
• Resectable
• Potentially resectable (high T 

grade, vascular involvement, N+ 
disease, liver oligometastases)



This prospective study has shown 
that neoadjuvant 177Lu-DOTATATE is 
safe and effective for patients 
with resectable or potentially 
resectable NF-PanNETs at high risk 
of disease recurrence.

177Lu-DOTATATE did not reduce the 
rate of postoperative 
complications as suggested by 
previous retrospective studies.

PR was observed in 60% of 
patients which is significantly 
higher than what is reported in the 
literature:
• NETTER-1: 18%
• Other literature: 25-35%



NETTER-1 (previous study)
• 177Lu-DOTATATE plus 30 mg 
octreotide LAR provided a 
significant PFS increase in patients 
with progressive midgut carcinoid 
tumors compared to 60 mg 
octreotide LAR. 
• Adult patient population included 
34.5% of patients with G2 NET 
(65.5% G1), G3 NETs were excluded. 
• Only patients progressive on SSAs 
were eligible (2nd line), SSA-naïve 
patients were excluded.

NETTER-2 (current study)
• Focuses on high proliferation 
rate GEP-NET (G2 and G3 - 10 ≤KI-
67  55)≤ .
• Open to adolescents aged  15 ≥
years and >40 kg body weight 
• 177Lu-DOTATATE is given as 1st line 
treatment (SSA-naïve patients are 
eligible, as well as patients 
previously treated with SSAs in the 
absence of progression) and 
compared to treatment with high 
dose (60 mg) octreotide LAR.

Dal Netter-1 al Netter-2





L’accesso alla PRRT

NETTER-3



La terapia con radioligandi dei 
tumori orfani di RLT è un 

unmet clinical need!!

22 anni, 
Paraganglioma 
laterocervicale destro, 
Ki-67 5%

56 anni, carcinoide 
polmonare atipico, 
Ki-67 5%



Pre
RLT

Post
RLT

Carcinoide polmonare atipico metastatico, Ki67 = 5%



Take Home Messages

•  PRRT: terapia consolidata nei GEP-NET

•  Innovazione Miglioramento:

• Migliore selezione del paziente 

• Personalizzazione del trattamento

• Miglioramento del timing

• Accesso
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