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* FDG Bewpeito apylka to padlopapUOKO YL
TNV QTELKOVLION KakonBeLog.

 FDG mAgov Bewpeital 1o padlodapaKo oy
QUTELKOVL(EL TNV EVEPYOTNTA TNC VOOOU.




Solitary Pulmonary Nodule

 Which SPN needs PET?

» WHAT IS CONSIDERED “POSITIVE
SCAN™”?



What 1s Positive PET?

SUV>25
Not any more!!!

Needs comparison to the uptake of the
mediastinum

Approximately 40% of SPN with uptake close to
mediastinum are malignant



ACCP Guidelines 2013

In the individual with a solid, indeterminate nodule
that measures > 8 mm In diameter and low to
moderate pretest probability of malignancy (5%-
65%), we suggest that functional imaging, preferably
with PET, should be performed to characterize the
nodule (Grade 2C).

Chest. May 2013; 143(5 Suppl): e935—e120S.



Part-solid nodules-ACCP

 In the individual with a part-solid nodule measuring > 8 mm in
diameter, we suggest repeat chest CT at 3 months followed by
further evaluation with PET, nonsurgical biopsy, and/or
surgical resection for nodules that persist (Grade 2C).

— Remark: PET should not be used to characterize part-solid lesions in
which the solid component measures < 8 mm.



Neoeepyaoia



\_/ Acagng aAloimon 6To KopLPOTIGH10 GTOV APIGTEPOV AVE® TVEVLOVIKOV
LoPov Metd 2 ypévia follow up, avénon tov peyébovg, 16ToAOYIKN:
adevoCa KaAng dtapopomoinong

p Thickness: 2 mm
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Staging Lung Cancer
NCCN Guidelines 2015

Positive PET/CT scan findings for distant disease need
pathologic or other radiologic confirmation. If PET/CT
scan is positive in the mediastinum, lymph node status
needs pathologic confirmation.



Bone Metastases in Lung Cancer

Sensitivity Specificity
PET 91.9% 96.9%
MRI 80% 90.6
Bone Scan 91.8% 66.9%

Clin Oncol 2010; 23 (5):350-358
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PET/CT and Survival Outcome in Lung
Cancer Patients
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FIGURE 4.

Added value of PET/CT to clinical assessment. PET/CT was helpful in
excluding tumor in 15.2% (37/243) of patients with clinical suspicion of
recurrence and in identifying recurrence in 43.7% (107 /245) of patients
with no prior clinical suspicion.

JNM 2014,55:1062



Follow-up FDG
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M Engl J Med. 2016 Mar 23. [Epub ahead of print]

PET-CT Surveillance versus Neck Dissection in Advanced Head and Neck Cancer.

Mehanna H', Wong WL', McConkey CC', Rahman JK', Robinson M', Hartley AG", Nutting C', Powell N1, Al-Booz H', Robinson M',
Junor E', Rizwanullah M*, V von Zeidler S', Wieshmann H, Hulme €', Smith AF?, Hall P1, Dunn J'; PET-NECK Trial Management
Group.

* Prospective Randomized Controlled Trial

* |n advanced N2 or N3 who have received
chemoradiotherapy for primary treatment

* Primary end point: Survival
e Follow-up: 36 months
* 564 patients (282 vs. 282)



Results

* Neck dissection
— 54 in PET group
— 221 in dissection group

e Survival
— 84.9% in PET group
— 81.5% in the dissection group

e Cost-effective
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Fluorine 18-fluorocholine ('8F-FCH)

= AvaAoyo NG xoAivng
= JU0TATIKO GWodaATIOUAOYOALVNG
= JUOTOTIKO QWOPOALTILOIWY TNG KUTTAPLKNG LEMBPAVNG

= KopKLVLka KUTTOpO auénUevn BloouvBeon TnG KUTTAPLKNG
HEUBPavNG

Auénuevn pocAnyn=

AUVENMEVOG KUTTOPLKOG
TIOAAXTIAQCLOG UGG



Meta-analysis : 19 peAeteg Choline PET (Pca kat BLoxnuikn umtotpormnn)

Koltn
Choline PET
(1555 pts)

Evangelista et al. Clin Nucl Med 2013;38:305-14




Meta-analysis : 14 ocuyyxpovec peAétec Choline PET
e Pca kat BLoxnpLkni uTToTPOMNA

Choline PET . PSAvel >1 1>2
(1869 pts) ng/(mL year)

Treglia et al. Clin Chem Lab Med. 2014;52:725-33




Usefulness of 18F-fluorocholine positron emission
tomography - computed tomography in occult
biochemical recurrence of prostate cancer. A
prospective multicentre study

Q. Gillebert?, V. Huchet!, C. Rousseau?, A. Cochet?, P. Olivier®, F. Courbon®,
V. Nataf?, J. Talbot!

- Department of Nuclear Medicine, Hopital Tenon, Assistance Publique-Hoptauwx de Paris, Paris, France

- Department of Nuclear Medicine, Institut de Cancérologie de I'Ouest René Gauducheauw, Nantes, France
Department of Nuclear Medicine, Centre Georges-Frangois Ledlerc, Dijon, France

- Department of Nuclear Medicine, Hopital de Brabols, Nancy, France,

~ Department of Nuclear Medicine, IUCT-Oncopole/institut Claudius Regoud, Tovlouse, France
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177 FCH PET/CTs for occult biochemical relapse of prostate cancer

Median PSA level = 3.6 ng/mL (0.5-244)

v

Impact on management : 98 (55%)

No impact : 79 (45%)

* Therapeutic abstention : 12 pts
* Changes within the same modality : 7 pts
* New ADT : 25 pts

Adequacy of the therapeutic changes: 89 %

*ADT : Androgen deprivation therapy **Pts : potients

Other results : \
*» Positivity rate of FCH PET/CT : 58 %

* Complementary tests after FCH PET/CT: 10 CT scans, 17 MRI & 30 biopsies
* Agreement between complimentary tests & FCH PET/CT : 77%

Masked central review on 70 patients with well-defined standard of truth:
* Masked detection rate of recurrence : 62 %
Cohen’s Kappa coefficient between on-site and masked readings : 0,67 (patient’s level) )
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‘EAEYXOC UTLOTPOTIAG LETA PLILKN TIPOCTATEKTOMN
PSA: 1,52ng/ml



‘EAeyxog untotpomnn¢-Pwikn npootateKTopun
PSA: 2,4 ng/ml




dxoc: 3 mm

‘EAeyx0¢ umtotpomnG-PL{LKA MPOOCTATEKTOUN
PSA: 3,78ng/ml
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‘EAeyxo¢ untotpomnG-PL{Lk MPooTATEKTONN
PSA: 0,8 ng/ml




Pk mpooTateEKTOUN
PSA: 18 ng/ml Yno oppovoBepancia



OP088: Prospective Comparison of the detection rate of
18F-Fluoromethylcholine (FMC) and 68Ga-PSMA-HBED
(PSMA) PET/CT in men with prostate cancer, rising PSA
post curative intent therapy, being considered for targeted

therapy

Joshua J. Morigi'#4, Phillip Stricker**, Pim van Leeuwen®# Reuben Tang'®, Bao
Ho'!, Quoc Nguyen 4 George Hruby®, Gerald Fogarty’, Raj Jagavkar’, Andrew
Kneebone®, Adam Hickey', Stefano Fanti?, Lisa Tarlinton', Louise Emmett'>

' Department of Diagnostic Imaging, St Vincent's Public Hospital, Sydney, Australia

?Nuclear Medicine Operative Unit, Policlinico S.Orsola-Malpighi Hospital, Bologna, Italy

1St Vincent's Prostate Cancer Centre, St Vincent's Clinic, Sydney, Australia

‘ Australian Prostate Cancer Research Centre — New South Wales, The Garvan Institute of Medical
Research / The Kinghorn Cancer Centre, Sydney, Australia

“University of New South Wales (UNSW), Sydney, NSW, Australia

*University of Sydney, Sydney, NSW, Australia




« Thirty-eight men, post RP/RT, Rising PSA after primary treatment
» Mean PSAlevel: 1.74 £ 2.54 ng/mL, PSA < 2.0 ng/ml in 30/38 pts

PSA level FMC + PSMA +

(ng/ml) scans scans i

Higher Detection Rate in
<05 &2.5 % (2/16) 50% (8/16) 0.03 PSMA scans, especia"y at
low PSA values

05-20 36% (5/14)  71% (10/14) 0.02

>20 63% (5/8) 88% (7/8) 0.18

32% (12/38) 66% (25/38) <0.001

Higher n® of lesions detected on PSMA vs FMC (59 vs 29, P <
0.001)

Higher tumor-to-background ratio (TBR) in PSMA lesions
(TBR=28.6) vs FMC lesions (TBR=9.4)

Histopathologic validation on 24% of pts: 9/9 biopsied lesions
confirmed as True Positive lesions




I 18F-FACBC LOW.DOSE C1
PSAlevel 4,6 ng/ml;

PSA-DT 3,1 months;
PSA-Vel: 9 ng/ml/yr

SUVmax=3,3:
TBR=2,3

HNC.CHOLINE FOLLOW.UP 1NC.CHOLINE
(1Y) PSA 4,8 ng/ml
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Hriatokuttap1lkd kKapkivwuo (HCC)

v XapnAn petadopd yAukolng
aro to cvotnua petadopd GLUT

—> XounAr npdoAnyn FDG
vavénuévn anopwodopuliwon 18F-FDG
AOyw auvénuevne dpaotnpLlotnTog
G6Phase



Hriatokuttap1lkd kKapkivwuo (HCC)

EYAIZOHZIA

us 60%

CT 70%

N\

FDG PET/CT 50%-70%




Fluorine 18-fluorocholine (*F-FCH)

18F-Fluorocholine PET 18F-FDG PET

Hrtatokuttapiko Ca vPnAng dtadopotoinong



P12 IMA 12719

MRI

Fluorine 18-fluorocholine (*F-FCH)

PET PET/CT

168 x 244
Thk: 0.98 mm

18F-Choline PET/CT: pikpr) avodog AFP
YTIOTPOTI) O€ NTATOKUTTAPLKO KAPKIVO 1TIATOG
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$ IBEAA Fluorine 18-fluorocholine (18F-FCH)

Wevdwg OeTika evprpata
=Eotiakn olwone untepmidaoia (Focal Nodular Hyperplasia)
=AdEVWQ

= XoAayyeltioa
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XoAayyE1oKapKivwua

18F-FDG PET: XoAayyelokopKivwpua Kal peTaoTtaon o€ Aepdpadéva otioBev tng kedpaArig Tou
TILYKPEQTOG



Lu-177 DOTATATE 18m follow-up
imaging




SRS SPECT vs. Ga-68 DOTATATE vs. MR

Parcantagea
Organ typa Imaging maodality Sansitivity Speacificity PPV M Accuracy
Crvarall S5RS SPECT/CT 0.60 0.94 i0.95 0.83 0.88
88Ga-DOTATATE PET/CT i0.96 0.97 i0.84 0.84 0.897
WE DWI 072 1.00 1.00 0.84 0.91
All solid organs S55RS SPECT/CT 075 1.00 1.00 0.43 0.79
S5a-DOTATATE PET/CT 1.00 06T i0.84 1.00 0.85
WB DWI i0.88 1.00 1.00 0.60 0.849
Lung and plaura S5RS SPECT/CT 0.50 1.00 1.00 0.848 0.849
88Ga-DOTATATE PET/CT 0.50 1.00 1.00 0.84 0.849
WE DWI 1.00 1.00 1.00 1.00 1.00
Liver S55RS SPECT/CT 085 1.00 1.00 075 0.849
S5a-DOTATATE PET/CT 1.00 1.00 1.00 1.00 1.00
WB DWI 082 1.00 1.00 0.86 0.85
Pancraas S5RS SPECTVCT 0.75 1.00 1.00 0.84 0.85
S5a-DOTATATE PET/CT 1.00 0.80 0.57 1.00 0.B4
WEB DWI 0.75 1.00 1.00 0.94 0.85
Gastrointestinal tract S55RS SPECT/CT 0.50 1.00 1.00 0.84 0.85
S5a-DOTATATE PET/CT 1.00 0.82 i0.40 1.00 0.B4
WEB DWI 0.50 1.00 1.00 0.84 0.85
Lymph nodeas S5HRS SPECT/CT 085 1.00 1.00 0.75 0.849
S85a-DOTATATE PET/CT 082 1.00 1.00 0.886 0.85
WEB DWI 1.00 1.00 1.00 1.00 1.00
Musculosksl atal systam S55RS SPECT/CT 048 1.00 1.00 0.48 0.63
S5a-DOTATATE PET/CT 1.00 1.00 1.00 1.00 1.00
WEB DWI 042 1.00 1.00 0.50 0.63

J Nucl Med May 2014 vol. 55:1598



Imaging NETs with PET

« Well differentiated NETs
— 68 Ga-DOTA- (TOC, TATE, NOC) PET/CT

v Better sensitivity and specificity than Octreoscan
v Correlation of SUV to response to PRRT
v" Not available in Greece yet
« Poorly differentiated NETs
— 18 F-FDG PET/CT
v' Usually the octreoscan is negative when FDG PET is positive
v’ Staging
v Follow up
v' Response to treatment



‘Somatostatin receptor PET is superior
to somatostatin receptor SPECT in the detection of NET"

Gabriel et al. ] Nucl Med, 2007; 48:508-18

“PET has a higher spatial resolution
and sensitivity than SPECT”

Martin et al. Radiology, 1996; 198:225-31

Affinity profile given as IC,, (mean £ SEM in nM)

Peptide sst, sst, sst, sst, sst.

55-28 5.2+0.3 7 20.: 7 +0.8 .6+ 0.4 4.0+0.3
n-Octreoscan >10'000 + 3. i¥ >1'000 237 +52
“3Ga-DOTATOC >10'000 2505 613 + 140 >1'000 73+21

65Ga-DOTATATE  >10°000 0.2+0.04  >1'000 300+ 140 377 +18

"l" N 7 ¥

Reubi et al., Eur J Nucl Med, 2000; 27:273-82




Ga-68 tracers

Affinity-profiles (IC.,-values: mean £ SEM in nM)|

Peptide sst, sst, sst, sst, sst.
55-28 52+0.3 2.7+03 7.7+09 56+0.4 40+0.3
“8Ga-DOTATOC >10"000 2.5+0.5 613 + 140 >1'000 73 %21
“8Ga-DOTATATE >10"000 0.2 £0.04 >1'000 300 + 140 377 £ 18
“Ga-DOTANOC >10"000 1.4+0.4 40+ 5.8 260+ 74 7.2%x1.6

P Antunes et al., Eur I Nucl Med Mol Imaging, 2007, 34:982-93



68Ga-DOTATATE PET/CT



Somatostatin receptor imaging in GEP NETSs

FDA etc. “n-Octreoscan® RCCRNOTNCYIIN (imited availability
intigraphy 4 h p.i. '

approved scintigraphy D.i PET 1hp.i. not approved

investigation investigation

time: > 24 h time: <2h

radiation radiation

exposure: 9 msv exposure: 3 mSv

sensitivity: ~ 70%




VS.

Change in treatment planning in 47% (28/59 patients)

e PRRT(12), SSA (2), chemo (1),
chemo—=>PRRT(2), PRRT=>chemo (1)

Directed to systemic therapy (18)

Directed to surgery (5)

High PET
impact (28) N~ Surgery —=>systemic therapy (3), * PRRT (1), chemo (1), SSA (1)

observation (1)

Local hepatic—=> systemic chemo (1)

J Med Imaging Radiat Oncol 2012;56(1):40-47



5Ga-DOTATATE tumour uptake

o Yes
Sandoestatin
Tumour SUVmax values in patients who received long acting
Octreotide treatment and patients who did not.
Mann-Withney U test revealed no difference between groups
with and without octreotide medication.

A.R. Haug et al., J Nucl Med Mol, 2011, published ahead of print



%8Ga-DOTATATE PET vs. 18F-FDG PET

Comparison of ®*Ga-DOTATATE and ‘*F-FDG PET in

38 patients with metastatic NET G1-G3

"Ga-DOTATATE BE.FDG True positive

sst,-selective tracer

Patient-based analysis 82% (31/38) 66% (25/38)
Lesion-based analysis
NET G1/G2 (Ki-67 < 20%) 181 99 222

NEC G3  (Ki-67 20-100%) 5 77 79

I. Kayani et al. Cancer, 2008; 112:2447-55



Example of a 37-year old man with pancreatic NET G2 (Ki-67 < 20%) who had the primary
tumour removed, known liver metastases  ? Staging before surgery

18F-FDG 63Ga-DOTATATE
PET 1h p.i. PET 1h p.i.




Example of a 37-year old man with pancreatic NET G2 (Ki-67 < 20%) who had the primary
tumour removed, known liver metastases  ? Staging before surgery

18F-FDG 63Ga-DOTATATE 68Ga-DOTANOC
PET 1h p.i. PET 1h p.i. PET 1h p.i.

A




.58Ga-DOTATATE fused PET-CT

8F-FDG fused PET-CT




Wiild D et al. J Nucl Med 2013; 54(3):364-72

Vs.

- v
Ga-68 DOTANOC Ga-68 DOTATATE

Kabasakal et al. Eur J Nucl Med Mol Im 2012;39:1271-7
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Cumulative survival

Ki-67 vs. PET-FDG for grading

1.0
0.6
pG1
0.6
0.4
pG2

0.2

pG1vs. pGZ2 F=0.054

pG3 pG2vs. pG3 P = 0.004

0.0 pG1vs. pG3 P < 0.001

T T T T I T T
0 20 40 60 a0 100 120
Time (mo)

Cumulative survival

1.0

0.8+

0.24

0.0

mG2

mE3

4 3 5

mG1 vs. mG2 P=0,042
mG2 vs. mG3 P =0.002
mG1 vs. mG3 P =0.002
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T T T T T
a0 60 &80 100 120

Time (mo)

J Nucl Med 2014 55:1260-1266







Conclusion

PET scan and molecular imaging is here to stay



