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Dosmetry in PRRT:

what for
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Most Used Radiopeptidesfor PRRT
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To simulate 17Lu-PRRT...
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How to smulate

VY-PRRT ?



How to simulate °°Y-PRRT...?
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Q The same compound used
| n for PRRTlabelled with 11In
isa good surrogate for
isrecommended dosimetry purposes

gamma emission;
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SPECTresolution




0 gb
To smulate *°Y-PRRT @

@ 156 @ behaviour identical to %Y:
PETresolution
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NVY-Bremsstrahlung diffic ultie s¥4
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Bremsstrahlung imaging: work in progress
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Vafurther processing Bremsstrahlung images
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i N:notcorrected; A:attenuation, Sscatter, C.ollimator corrected

NY-imaging ismost promising and might become the future standard approach



What'swell known




Typical blood clearance of peptides
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Typical elimination of peptides

Urine collection

80+
peptides fast and prevalent elimination

60 trhough the urine:

40
not negligible absorbed

20 MoAbs-Zevalin

dose to |U. bladder
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|:> KIDNEY...

% A cumulative elimination

% A in the urinary bladder

(u. bladder dynamic model MIRD 14)
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Mean Doses/ Activity

major characteristics

77lu-DOTATATE || 2°Y-DOTATOC
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kidneys |
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for both radiopeptides:

i @ KIDNEYSare the critical organs,
| despite the renal uptake reduction

reduction of 25% - 65%

@ relatively low dose to MARROW (RM)

1
Dose / activity _Gy/GBq

Tumours (2-42) (0.6-56) Gy/GBq

@ large variability in tumour doses
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NVY- & "Lu-PRRTschemescommonly applied

Injected activities, number of cycles, time interval between cycles
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However, in PRRT, dosimetry evaluations have been seriously taken into account to plan therapy,

due to some first serious side effects.Thishasallowed to improve information for future therapies.

Cremonesi et al. QIJNM 2010



Absorbed Dose evaluations for 90Y-DOTATOC (mGy/MBQq) >

nean values —different authors

mGy/MBq
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To optimise risksvs. benefitsbalance,
TREATMENTSNEED TO BE PERSO NALISE




What's
new |

Improvements

open questions

future aims



1. Which peptide?

dosimetry providing information




DOTATOC or DOTATATE?
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2. 177Lu or MY

dosimetry providing information



Fom previuos experimental data:

177 4-| vs. [20Y- DOTA-peptide

Tumor/kidney dose ratio is

not alwaysin favour of the _ _
However, it was noticed an

same radionuclide
advantageousratio forLuin
case of smaller tumours, for

Y for bigger tumours
the answer: itdependsl!¥,

Tumaurs K|d neys
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Dosimetry

Morfology, receptorsva
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90Y-DOTA-peptide ® for big lesions
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Cross-fire contribution ?

Mean dose representativityv

Yavery radionuclide dependent

Y4 hardly influenced by activity distribution

%Y cross-fire can be a trump card

to be played against non uniformity

- higher dose in the core In tumours...
90y

edge: dose <mean dose

higher UNIFORMITY inside
inside: dose » mean dose
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The model
would
indicate

27?7

To be verified



3. dose distribution

advancesin dosimetry




looking for activity distribution¥
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mean doses dose distribution
at voxel level
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A new toolavailable forvoxel dosmetry
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~www.df.unibo.it/ medphys
(link: Research ~ Voxel Dosmetry¥s)
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Vatowards dosimetry distribution
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These are sillopen questionsin PRRT... work in progress...
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Tl/ 2rep

BED, = D+ b/a x
T1/2rep+ T1/2eff

%_ SF = exp(-a BED) |

or,to consderin detail the
variation of dose vs. time (D,):
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4. Any Correlation

Radiobiological Models vs Clinical Outcomes




radiation nephropathy any correlation?

RT 9Y-PRRT

unique NTCP curve for RT & PRRT
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cyclesfor safety
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any further correlation?
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17 u-DOTATATE
FSH
Inhibin-B
KI 99 : & L #L( -D7* +
- alteration

- reversible

consistence

dose to the testes:
0.16 Gy/GBqg
® 06-12Gy/ cycle

These dosesare consistent
with the effectsobserved...

sterility thresholds, ICRP 60

men
temporary 0.2 Gy
permanent 3.5-6.0Gy

women
permanent 25-6.0Gy




a correlation?
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Future directions
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apasonal message aut of therules
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Still in too many countries, scientific contributes are hold
back because of governments putting funds and resources far
fromreal progress, research, medical care...

There are also many countries offering today an example of
what willing people can do, oncerelieved from atotalitarism
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