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Dose Limiting Toxicities/Endpoints?

• Hematologic in <33%

• Grade 3 thombocytopenia w/ sig bleeding

• Grade 3 neutropenia w/ fever/sequelae

• Any grade 4 lasting >7d

• Kidney

• Grade 3 CKD lasting >45d in <5%

• Grade 3 AKI lasting <45d in <33%

• Salivary

• Grade 3 in <5%

• Grade 2 > 45d with PRO severe in <33%



QUANTEC Nephropathy Normal Tissue 
Complication Probability (NTCP)

Dawson QUANTEC 2010

Mean dose <15–18 Gy to achieve <5% risk 
Lyman-Burman-Kutcher normal tissue complication 

probability model parameters



Rowe EU 2021

G1-2 Nephropathy reported

Meta-analysis of Lu-PSMA-RLT



Rowe EU 2021

G3-4 Nephropathy 0 in all 

Weber TUM data is critical!

Meta-analysis of Lu-PSMA-RLT



Rowe EU 2021

G3-4 Anemia <33% in all

G3 vs G4 and outcome often 

unclear



Rowe EU 2021

G1-2 Anemia more prevalent



Lu-PSMA-RLT NTCP for Anemia
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NOTA dose to achieve <33% risk 

g3 anemia

Probably need Soren Bentzen!

Lu-PSMA-RLT NTCP for Anemia



Questions

Do you agree with using this method 
(where data applicable)?
Should we use median # cycles for each 
study (will slightly underestimate NOTA)?
Should we exclude studies with broad 
range of dose/cycle (if not able to separate 
tox)?
Should we train model with all grades or 
g1-2?



G3-4 Leukopenia <33% in all studies

Uncertain if fever/sequelae

Uncertain if g4 resolved within 7d

Rowe EU 2021



Rowe EU 2021

G3-4 Thrombocyopenia <33% in all 

Uncertain if fever/sequelae

Uncertain if g4 resolved within 7d



G3-4 Xerostomia 10% in 1 study

Rowe EU 2021



Rowe EU 2021



177Lu-PSMA-I&T/PNT2002 
Toxicity Grade Administere

d Activity
Citations 
(N)

Comments

Xerostomia 1-2 Baum, 
Heck (100)

Acute, resolved

Leukopenia 1-2 Baum Pts with prior long-term 
chemo

Nephrotoxicity 0.7-0.8 
mGy/MBq

Baum, 
Okamoto, 
Acar (57)

Only 5% with worsening 
of prior CRI

Anemia, 
neutropenia, 
thrombocytopenia

3-4 in 9%, 
6%, 4%

Heck (100)



225Ac-PSMA-617
Toxicity CTCAE

Grade
Administered activity Citations Comments

Xerostomia 1 100 kBq/kg x 1-4 cycles 
q8+ wks (4 of 4 pts)

Kratochwil observed at 2–5 d, enduring for 
about 2 mo

2 150 kBq/kg x 1-2 cycles (1 
of 2 pts)
200 kBq/kg x 1 cycle (2 of 
4 pts)

Kratochwil discontinued therapy and 
used oral nutritional 
supplements; no feeding 
tubes  (*g2 but likely 
unacceptable)

Nephrotoxicity None 50-200 kBq/kg Kratochwil

Thrombocytopenia
Leukopenia

2 200 kBq/kg (1 of 4 pts) Kratochwil

Kratochwil JNM 2017



225Ac-PSMA-617
Toxicity CTCAE

Grade
Administered 
Activity

Citations Comments

Xerostomia 1 - 2 (17 of 
17 pts)

8 MBq cycle 1, 
then de-esc to 
4-7 MBq

Sathekge None discontinued 
therapy 

Nephrotoxicity 3 -> 4 (1 of 
17 pts)

“ Sathekge Solitary kidney and pre-
treatment grade 3 renal 
failure

Anemia 2 -> 3 (1 of 
17 pts)

“ Sathekge Extensive bone marrow 
metastases and 
background anemia

Sathekge EJNMMI 2019



225Ac-PSMA-I&T
Toxicity CTCAE

Grade
Administered 
Activity

Citations Comments

Xerostomia 1 - 2 (5 of 14) 7.8 MBq Zacherl

8 with stable g1-2 
from prior Lu-
PSMA

“

Nephrotoxicity None “

Anemia 3 (3 of 14) “ 2 pts with prior g2

Leukopenia 3 (1 of 14) “

Zacherl JNM 2021



225Ac-PSMA-RLT
Toxicity CTCAE

Grade
Administered 
Activity

Citations Comments

Xerostomia 1-2 (72%) Various Satapathy PRISMA meta-analysis 
of 256 pts from 10 
publications

3 (1.2%)

Nephrotoxicity 3 (3.8%) “

Anemia 3-4 (12.8%) “

Leukopenia 3-4 (8.3%)

Thrombocytopenia 3-4 (6.3%)
Satapathy Prostate CA Pros Dis 2021



Satapathy Prostate CA Pros Dis 2021



177Lu-PSMA-617 and I&T meta-analysis 
Toxicity Grade Administere

d Activity
Citations (N) Comments

Xerostomia g3-4 in 2% Various Rowe 2021 (488 pts in 10 

studies)

Leukopenia g3-4 in 4% Rowe 2021 (720 pts in 13 

studies)

Anemia g3-4 in 8% Rowe 2021 (718 pts in 13 

studies)

Thrombocytopenia g3-4 in 4% Rowe 2021 (734 pts in 14 

studies)

Nephrotoxicity g3-4 in 1% Rowe 2021 (482 pts in 8 

studies)

Rowe EU 2021


