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Dosimetry in clinical trials

● !"# is dosimetry being incorporated in ongoing clinical trials (beyond 
dosimetry sub-study reporting) ?

● From Clinicaltrials.gov 
(data from the next presentation*: $%&'()*+,"-.&/%&0(1)"22+.&3%&4567) 

● Aim: To get a feel for how dosimetry is evolving (curiousity, not systematic)
! Therapies with "#" I, microspheres, "$$ Lu and "%"Tb, alpha emitters
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Therapies with !"! I
● Differentiated thyroid cancer, remnant ablation: B7CI / B7GI / BCBI-NaI

Recurrent medulloblastoma: BCBI-MAb

Among trial descriptions / outcome measures: 
● Correspondence B7GI-predicted ADs and therapy ADs
● Dose-effect relationships (remnants, lesions, salivary glands, bone marrow)
● Proportion of patients with lesion AD ! 20 Gy (!"#!"$%&&'#&()*+,-(!"# ./)"0%$1&*2)  
● Patient stratification based on B7GI-PET:

! to avoid remnant ablation of low-risk patients (randomized)
! thyroid cancer: eligibility, predicted lesion ADs ! 20 Gy, 

blood AD " 2 Gy, limited whole-body retention at 48 h
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Therapy with microspheres
● HH9Tc-MAA / HH9Tc-HIDA / HFY, BII Ho
● Hepatocellular carcinoma, metastatic colorectal cancer, renal cell carcinoma

Among trial descriptions / outcome measures: 
● Correspondence HH9Tc / BII Ho - predicted and therapy ADs
● Dose-effect relationships (tumor, normal liver) based on predicted and 

therapy ADs
● Outcome individualised treatment based on predicted ADs

'89&:&8;<");+=&="<+&>3?@



Therapies with !## Lu and !$! Tb
● IJ Ga / BKKLu, BIBTb / BKKLu
● SSTR-targeting, PSMA (incl. prior to prostatectomy), FAP-targeting, MAb, FAb, 

PDL1, angiogenesis, nanoparticles, etc, .. a broad range of indications

SSTR / PSMA, among trial descriptions / outcome measures: 
● Compare IJ Ga prediction with therapy ADs
● Dose-effect relationship (tumors, kidneys, salivary glands)
● PSMA: AD to prostate and lymph nodes (before prostatectomy)
● SSTR BIBTb / BKKLu: AD ratio tumor / kidney, tumor / bone marrow (randomized)
● SSTR BKKLu:  Tumor AD in dosimetry-based vs standard treatment (randomized)
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Therapies with alpha emitters
● 77EAc, BBBIn / 77EAc, IJ Ga / 77EAc, 7FCPb/7B7Pb
● MAb, PSMA, SSTR-targeting

● Mostly biodistribution / dosimetry sub-studies
● Maximum tolerated AD for kidneys (7FCPb/7B7Pb)
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Pre-Treatment MRI 90Y PET/CT 90Y Absorbed Dose Map ! Standard 90Y SIRT

! 90Y PET-Dosimetry
! Lesions with mean < 

290 Gy qualifies for 
SBRT boost

Pre-SBRT CECT
with 70 Gy 90Y isodose 

SBRT Planning CT SBRT Dose

! Non-uniform SIRT AD 
due to blood supply?, 
necrosis?

! Select lesion sub-
volume:voxels <70 
Gy

! Standard SBRT (6 Gy 
x 5 Fx) to sub-
volume

! Patient would not 
have met the mean 
liver absorbed dose 
toxicity constraints 
for SBRT alone
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Parotid 0.15 (0.07)

Kidney 0.36 (0.11)



● Global, randomized, Phase 1b/3 
trial comparing RYZ101 to 
standard-of-care in patients with 
GEP-NETs that have progressed 
following BKKLu-labelled PRRT

● Dosimetry sub study to 
determine feasibility by imaging 
77EAc daughters

"'
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Sgouros et al, Journal of Nuclear Medicine June 2023, 64 (supplement 1) P129;

• Recommended 
RYZ101 dose 
for Phase 3 is 
10.2 MBq 
× 4 cycles
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● To evaluate its tolerability, safety, 
pharmacokinetics, absorbed dose, 
and efficacy, as well as to determine 
the recommended dose for Phase II.

● SPECT/CT imaging (79 keV X-rays) 
performed 3 hours post using a 
VERITON-CT equipped with a full-
ring CZT detector "%
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● Absorbed dose map showing drop in 
tumor AD despite fixed activity per cycle

Fitzpatrick et al. !"#$%"&#'("&)*+(,%"&)*(-*.&/'&#'("*0"1()(234*5'()(234*6738'18*9.$/*+(,%"&):;<;=*
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Cycle 1 Cycle 2

Cycle 3 Cycle 4

30 Gy

20 Gy

10 Gy

5 Gy

2.5 Gy

1 Gy

• Organ ADs remained stable 
across cycles
3 Drop in tumor -to-kidney AD ratio 



Cumulative 
Activity 

same as in 
SoC
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Inclusion Criteria: 
Exclude High Risk 
for Hematologic 

Toxicity
! PLT ! 150/ nl
! ANC! 1.5/ nl
! HGB! 10.0 g/dL
! EGFR! 50 ml/min
PNo extensive marrow 
involvement

Continue with  SoC 
177Lu-RLT

Cycle 1 
Escalation: 

14.8 or 
22.2 GBq
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● Randomized phase-III
● Metastatic NET
● BKKLu-DOTA-TOC

● 4 hospitals:
Lund (PI), Uppsala, 
Gothenburg, Stockholm

● Kidney dosimetry
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● In Sweden, each center has its own legal responsibility for dosimetry. 
Especially important when treatment is dosimetry-guided. 

● 0A+&A"<1B-(5&-A(-&"#,<&5BC+,<+&-"&-)+(-.&(5<"&A(<&)+<1",<B;B5B-?&-"&+,<6)+&-A(-&
-A+&+71"<6)+&B<&D6<-BEB+=.&(,=&-A(-&1)"C+=6)+<&()+&"1-B*B<+=%

F,C56=+<&)+<1",<B;B5B-?&E")&*+-A"=<&6<+=&E")&)(=B"1)"-+C-B",.&B%+%&="<B*+-)?%
● 8115B+<&-"&(55&1(-B+,-<.&B,C56=B,2&-A"<+&1()-BCB1(-B,2&B,&C5B,BC(5&-)B(5<%
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START-NET dosimetry

AktivitetsmŠtare

Korskalibrering

Resultatanalys

Manus

FantommŠtningar 1

Uniformt Jaszczak, NEMA, 
Jaszczak m stor sfŠr

MŠtningar

Lagra data pŒ LU-BOX (gemensam)

Box // START_NET_all //
SPECT // Dicom_files

Analysera resultat

Rekonstruerad kŠnslighet
- uniformt fantom

Recovery fšr sfŠrer

Rapportering i
gemensam Excelfil

Box // START_NET_all //
data_reporting //

Simulerade bilder 1

Uniformt Jaszczak, NEMA, 
Jaszczak m stor sfŠr

MLj skickar ut

Importera bilder till eget 
utvŠrderingssystem

Analysera resultat

Rekonstruerad kŠnslighet
- uniformt fantom

Recovery fšr sfŠrer

Rapportering i
gemensam Excelfil

Box // START_NET_all //
data_reporting //

FantommŠtningar 2

Lovisas
3D-printade
fantom: 
njurar och tumšrer

Lovisa och Selma preparerar 
fantom pŒ plats, 
samt genomfšr 
mŠtning tillsammans med er

NŠr? bestŠmma datum

TillgŒng aktivitet - var
och en kolla det

Analysera resultat

Rapportering i
gemensam Excelfil

Box // START_NET_all //
data_reporting //

Simulerade bilder 2

MŠnniskolik geometri
Inklusive mer komplex 
bakgrund

Dosimetri fšr 
njurar och tumšrer

XCAT

Patientdosimetri

Protokoll

Box // START_NET_all //
Dosimetry protocol //

Dosimetrirapport

Box // START_NET_all //
Dosimetry reporting //

Lagras pŒ LUSEC 
fšr varje patient, dŒ patienten klar

LUSEC-instruktioner + film

Box // START_NET_all //
LUSEC //

Var 10:e patient (patient 1, 11 osv)
Cykel 1

Bilder till LUSEC

Rekonstruerad SPECT

CT

JŠmfšrande
dosimetri mellan
sites

BKKLu radionuclide 
calibrators vs

secondary standard

Quantitative SPECT 
acceptance test 

(kidney phantoms)

Dosimetry
patient data &
MC simulations
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● Dosimetry is being incorporated as an important element in clinical trials

● Comparison of pre-therapy and therapy ADs
● Monitoring therapy ADs, AD ratios (also as trial endpoint)
● Patient stratification
● AD-effect relationships (tumor, tissues at risk)
● Treatment outcome for dosimetry-based personalisation

● Though, still mostly phase 1 cohort-average biodistribution and dosimetry 
(non-personalised) → maximum tolerated administered activity
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