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Differentiated thyroid carcinoma

Net survival by histological subtype, 2014-2023
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Radioiodine-refractory thyroid carcinoma (RAI-R TC)
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Radioiodine-refractory thyroid carcinoma (RAI-R TC)

» Loss of iodine avidity in 5-15% of DTC

» Loss of sodium iodide symporter (NIS) signalling
» Worse prognosis esp. in metastatic disease

» Definition:

» Absence of uptake on iodine scintigraphy in setting of
confirmed disease on structural or 8FDG-PET imaging

» Progression of disease 6 months after therapeutic RAI with
demonstrated uptake on post-therapy scan

» Reaching the maximum recommended activity of RAI

» Uptake in some but not all tumor foci on post-therapy WBS

» Diagnostic and therapeutic challenge

Survival after the discovery of metastases according
to the presence or absence of 31| uptake.
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1BF-PSMA PET for detection of RAI-TC?

» PSMA (prostate specific membrane antigen)

= epithelial glycoprotein overexpressed in prostate cancer cells

» 8Ga and 8F-based radiotracers used in localization of djw‘/\;\\f)fv\k
biochemical recurrence of prostate cancer

» PSMA # prostate-specific \ "
» Expression also in neovasculature of other solid tumors & '/ e .'/
» Incidental TC on PSMA-PET g

» Overexpression of PSMA in RAI-R TC, distant metastases, poorly
differentiated TC, undifferentiated TC

» PSMA expression in primary tumor may predict RAI refractoriness

Sager S et al. J Nucl Med Technol 20



'8F-PSMA PET for detection of RAI-TC?
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Methods

» Cross-sectional study at single tertiary center
» Histologically confirmed TC with biochemical or iconographic evidence of persistent or recurrent disease
» RAI-R tumor*
» Routine clinical 8F-FDG PET/CT at most two months before inclusion

» [1BF]AIF-PSMA-11 PET
» In-house developed tracer (Kersemans K et al., 2018)
» Fused with same CT as 18F-FDG-PET
» Analysed by certified radiologist and nuclear medicine physician (size, SUV, MTV)

» Serum PSMA measurement (ELISA)

» PSMA immunostaining on tumor tissue (3-point scale)
» Primary tumor in all patients
» Metastatic lesions in 5 patients (2 bone, 1 brain, 2 lung)

*Fugazolla



Results

Table 1 Overview of patient characteristics

Gender Age Histology Primary  ATAriskscore TNMstaging* Unstimulated Cumulative "'l activity (mCi)**
diagnosis Tg (pg/dl)
PT1  Male 75 Papillary, follicular variant 2009 High T1bNOMI 234 950 (1504 200+ 200 + 200+ 200)
PT2 Female 70 Follicular 1994 Low T2NXMX 8.03 200
PT3 Female 56 Follicular 2007 Low T3aNOMO 245 100
PT4 Female 63 Follicular 2016 High T3aN1M1 235 100
PTS  Male 63 Papillary 1988 High T1aN1M1 113 500 (100+ 100+ 150+ 150)
PT6  Male 69 Papillary 2009 Intermediate T2ZNTMO 535 350 (1004 100+ 150)
PT7 Female 59 Follicular 2014 High TdaN1M1 211 400 (1004 100+ 200)
PT8 Male 74 Poorly differentiated 2022 High T4aNOM1 2270 0

ATA American Thyroid Association; Tg thyroglobulin
" According to TNM classification of malignant tumours, eight edition

" Between brackets: activities of each separate '*'| treatment

» RAl-refractoriness based on:
» Absence of uptake of RAI in all (2) or some (1) lesions on post-RAI scintigraphy
» Absence of uptake of RAI in all lesions on diagnostic scintigraphy (3)
» Progressive disease 6 months after RAI treatment (1)

» Peristent disease despite maximal RAI dose (1)




Results

» 39 lesions identified
» PSMA detection rate: 76.9 %
» FDG detection rate: 84.6 %
» 1 patient with only 1 PSMA+, FDG- lesion
» 1 patient with only 1 FDG+, PSMA- lesion
» 1 patient with combination of FDG+, PSMA- and PSMA-, FDG+ lesions

-

24 lesions: 6 lesions in 5 patients:
- 1 locoregional - 2 brain
PSMA+ - 1 lymph node - 1 locoregional
- 10 bone - 1 lymph node
- 12lung - 2 bone

9 lesions in 3 patients:
- 8lung
- 1 lymph node




Results

Table 3 Patient-based analysis of PSMA and FDG PET, sPSMA and immunohistology

Lesions PSMA Mean TMTV PSMA Lesions FDG Mean TMTV FDG Lesions total
SUVmax  (ml) SUVmax (ml) Histology
PSMA FDG
PT1 3 11.21 56.62 2 292 3091 3 Papillary, follicular variant
PT2 11 373 146.29 12 447 131.91 13 Follicular
PT3 4 124 1636 10 20.72 2294 10 Follicular
PT4 3 447 432 3 5.77 405 3 Follicular
PT5 2 215 1.26 1 1.15 046 2 Papillary
PTe 0 0 0 1 243 08 1 Papillary
PT7 1 43 376 0 0 0 1 Follicular
PT8 & 393 28288 4 263 34699 6 Poorly differentiated

TMTV total metabolic tumor volume; ND not detectable
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Results

» SPSMA

» Measurable in the 4 male patients

» No association with PET parameters or Tg levels

Table 1 QOverview of patient characteristics

sPSMA (ng/ml)  Lesions PSMA
Gender Age Histology Primary  ATAriskscore TNM staging* Unstimulated
diagnosis Tg (pg/dl)
PT1  Male 75  Papillary, follicular variant 2009 High T1bNOM1 234 2528 3
PT2 Female 70 Follicular 1994 Low T2NXMX 8.03 ND 11
PT3 Female 56 Follicular 2007 Low T3aNOMO 245 ND -
PT4 Female 63 Follicular 2016 High T3aN1M1 235 ND 3
PTS Male 63 Papillary 1988 High T1aN1M1 113 4943 2
PT6  Male 69 Papillary 2009 Intermediate  T2N1MO 535 2032 0
PT7 Female 59 Follicular 2014 High T4aN1M1 211 ND 1
PT8 Male 74 Poorly differentiated 2022 High T4aNOM1 2270 55.89 6

ATA American Thyroid Association; Tg thyroglobulin

" According to TNM classification of malignant tumours, eight edition

“ Between brackets: activities of each separate '*'| treatment




Results

» Histology

» Endothelial PSMA expression in 5/8 primary tumor specimens and 5/5 metastases
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Fig. 2 Example of strong PSMA expression in a primary tumor (PT8) and in a brain metastasis (PT7). A Strong PSMA expression (score 2) in thyroid
resection specimen of poorly differentiated TC. B Strong PSMA expression (score 2) in brain metastasis of a follicular TC



Results

» Histology

» Endothelial PSMA expression in 5/8 primary tumor specimens and 5/5 metastases

Table 3 Patient-based analysis of PSMA and FDG PET, sPSMA and immunohistology

Lesions PSMA Mean TMTV PSMA Lesions FDG Mean TMTV FDG Lesions total sPSMA (ng/ml) Histology score
SUVmax  (ml) SUVmax (ml) (primary tumor)  Histology
PSMA FDG
PT1 3 11.21 56.62 2 292 3091 3 2528 ] Papillary, follicular variant
PT2 11 3.73 146.29 12 447 13191 13 ND ] Follicular
FT3 4 1.24 16.36 10 20.72 2294 10 ND ] Follicular
FT4 3 447 432 3 577 405 3 ND 0 Follicular
P15 2 215 1.26 1 1.15 046 2 4543 0 Papillary
PTe 0O 0 0 1 243 08 1 2032 0 Papillary
PT7 1 43 3.76 0 0 0 1 ND 2 Follicular
FT8 6 393 28288 4 263 34699 6 55.89 2 Poorly differentiated

TMTV total metabolic tumor volume; ND not detectable




Discussion

» Detection rate of PSMA PET lower than FDG PET (76.9% vs. 84.6%)
» 6 PSMA+ FDG- lesions, 1 patient with disease location exclusively by PSMA PET

» More bone lesions and brain lesions detected on PSMA PET (< high FDG background uptake in brain and F
element in PSMA tracer?)

» More lung lesions on FDG PET (< vessel co-option?)

» Histological PSMA expression may vary over time
» < tumor hetereogeneity / dedifferentiation?

» SPSMA only detected in male patients
» < prostate tissue?

» Limitations
» Lack of histological confirmation of PSMA and/or FDG PET-detected lesions
» Small sample size




Conclusion and perspectives

» PSMA PET may complement FDG PET in diagnosis and follow-up of RAI-R TC

» Particularly of use in patients with RAI-R TC when other imaging techniques (including FDG PET) fail to
locate disease ?
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Head-to-head comparison of ['®F] fluorodeoxyglucose
PET/CT and [*8GalGa-prostate specific membrane
antigen-11 PET/CT in radioactive iodine refractory
differentiated thyroid cancer
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Objectives

Radioactive iodine-refractory differentiated thyroid cancer (RAIR-DTC) is associated with
challenges in both imaging and treatment due to resistance to I-131. The aim of this study is to
compare the lesion detection rates of ['®F] fluorodeoxyglucose (FDG) PET/computed tomography
[CT] and [*®Ga]Ga-prostate specific membrane antigen (PSMA)-11 PET/CT, and to investigate the
theranostic potential of PSMA in RAIR-DTC.

Methods

Thirty-eight RAIR-DTC patients followed between 2022 and 2024 underwent ['®F]FDG PET/CT and
[5®GalGa-PSMA-11 PET/CT. Lesions with uptake exceeding background activity were considered
positive, while physiological uptake areas and benign-appearing foci were excluded. Lesion
maximum standardized uptake value (SUVmax), tumor-to-background ratio (TBR), and detection
rates were calculated and compared.

Results

['"®FIFDG PET/CT detected more lesions overall than [*®Ga]Ga-PSMA-11 PET/CT (96.8 vs. 60.1%),
particularly in the thyroid bed, lymph nodes, and lungs. However, both modalities identified the
same number of bone lesions. While ["¥F]FDG PET/CT was superior in most patients, [%3Ga]Ga-
PSMA-11 PET/CT detected more lesions in a subset of patients and performed better in the pure
classic papillary thyroid carcinoma subtype compared to other subtypes (71.7 vs. 50.3%). SUVmax
and TBR values were higher on ["*FIFDG PET/CT, yet in 14 patients (36.8%), [*®Ga]Ga-PSMA-11 PET/CT
identified lesions with SUVmax exceeding liver SUVmax, indicating potential eligibility for PSMA-
based radionuclide therapy.

Conclusion

Although ["®FIFDG PET/CT demonstrated superior overall lesion detection, [**GalGa-PSMA-11 PET/CT
identified more lesions in a subset of patients. [*®GalGa-PSMA-11 PET/CT appears to be more
beneficial in the pure classic subtype compared to other histological variants. Notably, [*Ga]Ga-
PSMA-11 PET/CT demonstrated high uptake in a considerable number of patients and may provide
theranostic value in RAIR-DTC patients with limited treatment options.




Conclusion and perspectives

» PSMA PET may complement FDG PET in diagnosis and follow-up of RAI-R TC

» Particularly of use in patients with RAI-R TC when other imaging techniques (including FDG PET) fail to
locate disease

» Towards therapeutic use of 1’’/Lu-PSMA ?
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Conclusion and perspectives

Vries et al. EINMMI Research (2020) 10:18 EJ N M M I Resea rch
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PRELIMINARY RESEARCH Open Access

%8Ga-PSMA PET/CT in radioactive iodine-

refractory differentiated thyroid cancer and
first treatment results with '’’Lu-PSMA-617
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: Differentiated thyroid carcinoma (DTC) is the most common type of thyroid cancer. Treatment with
@ pactive iodine (RAI), and TSH suppression is effective in most patients. Five to 15% of patients become
r and need alternative therapy; however, treatment options are limited. ®*Ga-PSMA PET/CT, originally
)r prostate cancer, is also applicable to other malignancies, including thyroid carcinoma. The uptake of
oid carcinoma gives opportunities for imaging and therapy of RAl-refractory DTC. The aim of this study
re imaging on “*Ga-PSMA PET/CT and evaluate the response to ''Lu-PSMA-617 therapy in patients
sctory DTC.

Check far
ates

Theranostic, Gallium, Lutetium, PET/CT

Materials and methods: Five patients with RAl-refractory DTC underwent ®*Ga-PSMA PET/CT to determine their
eligibility for '""Lu-PSMA-617 therapy. “*Ga-PSMA PET/CTs were analyzed visually and quantitatively. Response to
YLu-PSMA-617 therapy was evaluated using imaging and thyroglobulin (Tg) values.

Results: Tracer uptake suspicious for distant metastases was depicted in all ®**Ga-PSMA PET/CTs. Based on tracer
uptake, three patients were eligible for '"/Lu-PSMA-617 therapy, of whom two were treated. One patient showed
disease progression on imaging 1 month later, while her Tg values gradually increased from 18 to 63 pg/L in the
months after treatment. Another patient showed partial, temporary response of lung and liver metastases. Her Tg
levels initially decreased from 17 to 9 pg/L. However, 7 months after treatment, there was disease progression on
imaging and Tg levels had increased to 14 pg/L.

Imaging with ®*Ga-PSMA PET/CT could be compared to '*FDG PET/CT in three patients. Two patients showed
additional lesions on ®*Ga-PSMA PET/CT, and one patient showed concordant imaging.

Conclusion: "*Ga-PSMA PET/CT appears to have added value in patients with RAl-refractory DTC, as it is able to
detect various types of lesions, some of which were not picked up by '*FDG PET/CT. Furthermore, “*Ga-PSMA PET/
CT might be used to identify patients eligible for treatment with '*Lu-PSMA-617. One of the two patients who
underwent ''Lu-PSMA-617 therapy showed a modest, temporary response. To draw conclusions about the
effectiveness of this therapy, more research is needed.

Keywords: Radioactive iodine-refractory differentiated thyroid carcinoma, Prostate-specific membrane antigen,




PANTHEON-18

[18F]AIF-PSMA-11 PET in advanced thyroid and head and neck carcinoma
» Primary endpoint: lesion uptake of 18FAIF-PSMA-11 on PET
» Other endpoints: comparison to 18FFDG PET or thyroid scintigraphy and evaluation of diagnostic accuracy

» Status: 5 patients with thyroid carcinoma, 9 with head and neck carcinoma included (aim = 20 per group)

» Ongoing...

EUCT 2022-503036-13-00



CHARLOTTE VERROKEN
charlotte.verroken@uzgent.be

Universitair Ziekenhuis Gent

C. Heymanslaan 10 | B 9000 Gent
T+32(0)9 3322111

E info@uzgent.be

www.uzgent.be
Volg ons op

f Y

Urs e &
GENT  dyeeser



http://www.facebook.com/uzgent
http://www.twitter.com/uzgent
http://www.uzgent.be/

	Dia 1
	Dia 2: Differentiated thyroid carcinoma 
	Dia 3: Radioiodine-refractory thyroid carcinoma (RAI-R TC) 
	Dia 4: Radioiodine-refractory thyroid carcinoma (RAI-R TC) 
	Dia 5: 18F-PSMA PET for detection of RAI-TC?
	Dia 6: 18F-PSMA PET for detection of RAI-TC?
	Dia 7
	Dia 8: Methods
	Dia 9: Results
	Dia 10: Results
	Dia 11: Results
	Dia 12: Results
	Dia 13: Results
	Dia 14: Results
	Dia 15: Results
	Dia 16: Discussion 
	Dia 17: Conclusion and perspectives 
	Dia 18: Conclusion and perspectives 
	Dia 19: Conclusion and perspectives 
	Dia 20: Conclusion and perspectives 
	Dia 21: PANTHEON-18
	Dia 22

