2Y2THMATIKH OEPAMNEIA LCNEC
MNEYMONA ME ICls ?

EXEl POANO H MOPIAKH ANMEIKONIzH
ME FDG PET/CT ?

AYAIA IOPAANIAQY MD, MSc, PhD
AIEYOYNTPIA TMHMATO2
MYPHNIKHZ IATPIKHZ - PET/CT EANMN METAZA



NEYPOENAOKPINH KAPKINQMATA TOY
MNEYMONO2

Ta VEUPOEVSOKPLVLKA KOPKLVWHLOLTOL TOU TIVEULOVOC €ival
oykoL unAol BaBuol kakonBeLaC LLE KOKA TIPOYVWON.

H avocoBepareia o ouvOuaouo e xnUeloBeparteia ival
n véa Bepareia mpwtng ypapung oto SCLC.

To LCNEC avTUMPOOWIEVEL MLl OMAVLIA, ETEPOYEVH) VOOO MUE
EAAePn woxupwv dedopévwy yua BEAtiotn dtaxeipion.



Large cell neuroendocrine carcinoma of the lung:
CT and FDG PET findings

C

7.7 cm mass | . ‘ SUVmax13.2

LCNECs : CT
median tumor size of 3.5 cm (mean 3.722.1 cm; 95% Cl, 0.7-13.0 cm).
-were more commonly located peripherally than centrally
-possessed well-defined and lobulated margins on CT.
LCNECs : FDG PET
High SUVmax consistent with malignant tumours

A larger tumour diameter, no lobulated margin, and higher SUVmax
were poor prognostic factors

K.W. Lee et al. / European Journal of Radiology 84 (2015) 2332-2338



ANO2OOEPATEIA

Ta teAevtaia 5 xpovia, n avocoBepareia (ICls) €xel evtayxBetl
oav Tpito¢ nuAwvac, Letd th XMO kol oToXeVpEVN Bepareia
OTLC OEPATTEVTLKEC EMAOYEC OTOV KaPKiVo TOU TveUuoval.
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Real world data in the era of Immune Checkpoint Inhibitors (ICIs): Increasing evidence and future applications in lung cancer
Cancer Treatment Reviews Volume 87, July 2020, 102031



https://www.sciencedirect.com/science/journal/03057372
https://www.sciencedirect.com/science/journal/03057372/87/supp/C

FDG PET/CT for assessing tumour response to
immunotherapy : a challenge

|. Metabolic probe synthesis Il. In vivo metabolism

Figure 3.1. Metabolic imaging of cells
In this example, a radiolabeled glucose mimetic (['®F]-FDG) is directly given to patients.

Cells with high glycolytic activity, including malignant cells and immune cells, will

accumulate the probe.

Uptake by the T cell might affect the evaluation of response to
immunotherapy

McCracken et al 2016



Mpotuna amokpLong Kot TPoodou tng vooou

Variation of
the sum of
the target
lesions

+20%

-100%

ovocoOeparneia.

- Hyperprogression

" [r
- Durable PR
- Durable CR

Annals of Oncology 2019 30385-396DOI: (10.1093/annonc/mdz003)

UTTO



Pseudoprogression

H apyxikn avtamnokplon otouc ICIs pmopet va ivat avénon touv peyebouc oto
CT kot tou petafoAiopol twv BAaBwv tou oykou Adoyw dnnong amo
avoookuttapa, odnywvtag oe eodpaApevn taévopnon wg PD.

* H emtimtwon tng eival otnv mpaypatikotnta xapunAn 2-10%
Twv acBevwv Tou EAafav avocoBeparneia
NSCLC (<5%)
neAavwpa (<10% )

* N alénon tou PopTiou TOU OYKOU KATA TN SLAPKELX TNC OEpaneiog pe
ICl eiva mo mBavo va avtKatonTeilel TNV MPAYHATLKE TTPO0S0 TNC
vooou mapa tnv Pevdonpoodo.

Chiou VL, Burotto M. Pseudoprogression and Immune-Related Response in Solid Tumors. Journal of clinical oncology: official
journal of the American Society of Clinical Oncology 2015; 33: 3541-3543, Imaging of tumour response to immunotherapy,
Dromain et al. European Radiology Experimental (2020) 4:2



https://www.thieme-connect.com/products/ejournals/linkout/10.1055/a-1015-6869/id/JR000-13

Pseudoprogression at FDG PET

Increase in uptake intensity and extension (“immune flare”)

baseline



Pseudoprogression at FDG PET

a Baseline b Post2 cycles C  Post6cycles

'S
e f -t

Aide N,. FDG PET/CT for assessing tumour response to immunotherapy : Report on the EANM symposium on immune modulation and recent
review of the literature. Eur J Nucl Med Mol Imaging. 2019;46(1):238-250.



HYPERPROGRESSION

Mpw tnv
tnv évapgn Ipilimumat; +
Nivolumab
™G :
ovocoBepa
neiag

AUO UAVEG pETA

Mo mopado&n emtaxuvon TS KWVNTLKNACS avamtuéng oykou.
ExeL meplypadel peta tnv Evapén tng Bepaneiag pe avri-PD1 / PD-L1 pe
ouxvotnta nepimov 10% (4% -29%)

Imaging of tumour response to immunotherapy, Dromain et al. European Radiology Experimental (2020) 4:2,



RECIST 1.1 iRECIST PERCIST IPERCIST

Complete response Disappearance of all target and non-target Complete resolution of FDG uptake within
lesions nodes, must regress to < 10 mm in the target lesion
the short axis

Partial response > 30% decrease in tumor burden > 30% decrease in the target tumor FDG
compared to baseline (largest diameter in SULpeak

axial plane)
Stable disease Neither partial response, complete

response nor progressive disease

Neither partial response, complete
response nor progressive disease

2 30% increase in FDG
SULpeak or advent of

new 18F-FDG-avid
lesions (UPMD)

220% + 5 mm absolute > 30% increase in
FDG SULpeak or
advent of new 18F-
FDG-avid lesions

Disease progression >20% +5 mm

absolute increase in Increase in tumor
tumor burden burden compared with

compared with nadir. Appearance of

nadir. Appearance of
new lesions or
progression of non-
target lesions

new lesions or
progression of non-
target lesions. (iUPD)
Need to be confirmed
4-8 weeks later (iCPD);
if progression is
followed by tumor
shrinkage, the bar is
reset.

Clinical stability is
considered when
deciding whether
treatment is continued
after iUPD

Need to be confirmed
by a second PET at 4—-
8 weeks later (CPMD);
if progression is
followed by PMR or
SMD, the bar is reset.
Clinical stability is
considered when
deciding whether
treatment is continued
after UPMD



PD-L1 expression correlation with metabolic parameters of
FDG PET/CT in non-small cell lung cancer

~« SUVmax of 4.9 and
" negative PD-L1 expression

PET

- SUVmax of 11.6 and positive
~ PD-L1 expression 1-49%.

7 C SUVmax of 21.3 and
- positive PD-L1 expression
: 50-100%.

CAREAY . v, - ol AT
ot s o

PET

374 patients 215 men; 159 women; age 63 * 9 years, 283 (ACs)
and 91 (SCCs), PD-L1 + in ACs and SCCs was 21.6% and 47.5%

SUVmax was an independent predictor of PD-L1 positivity

PD-L1 expression correlation with metabolic parameters of FDG PET/CT and clinicopathological characteristics in non-small cell lung cancer.
EJNMMI Res. 2020; 10: 51.


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7237589/

Baseline After 1 month of nivolumab
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Before nivolumab 1 month

\ 4 v

3 months

A 4

After 3 months of nivolumab

-100

Maximum decrease after 1 month of nivolumab initiation (%) T

Eur J Nucl Med Mol Imaging (2018) 45:56—-66

—-CT

- SUVmax
MTV

—TLG

Metabolic activity by
18F-FDG-PET/CT is
predictive of early
response after
nivolumab in previously
treated NSCLC



The efficiency of 18F-FDG PET-CT for predicting the major
pathologic response to the neoadjuvant PD-1 blockade in
resectable non-small cell lung cancer

A 65-year-old man with lung
adenocarcinoma, after two
doses sintilimab

treatment, who evaluated
as PMD according to RECIST
and PMR according to
PERSIST

Resection specimen showed
this patient had 60% of
pathological regression and

; ; Dl 7 wereobserved large
AMTV% (- 60.1%) and ATLG% (- 50%) of the numbers of macrophages
primary tumor decreased markedly and infiltrating lymphocytes

Eur J Nucl Med Mol Imaging. 2020; 47(5): 1209-1219 , Neoadjuvant PD-1 inhibitor (Sintilimab) in NSCLC( phase 1b study (Registration Number:
ChiCTR-0IC-17013726) Journal of Thoracic Oncology Volume 15, Issue 5, May 2020, Pages 816-826



https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7101299/
https://www.sciencedirect.com/science/journal/15560864
https://www.sciencedirect.com/science/journal/15560864/15/5

ANOZOOEPAMNEIA 2TO L- LCNEC ?

* To yoviSlwpatiko rmpodil €xeL deitel 6TL TO L-LCNEC £XeL UPNAO
TMB, &éemepvwvtag auto tou SCLC

(Next-Generation sequencing of pulmonary large cell neuroendocrine carcinoma reveals small cell carcinoma-like and non-
small cell carcinoma-like subsets. Clin. Cancer Res., 22 (14) (2016), pp. 3618-3629)

* H ouyxvotnta tng €ékdppaong tou PD - L1 oe xelpoupylka delypota
ot LCNECs nArtav 10,4% kol UTNPXE Lo TAON Yot LEYAAUTEPN
eniiBlwon og aoBeveic pue Betikn ekppaon PD - L1 amo ekelvn pe
apvntkn €kbpaon PD - L1

(PD-L1 expression in neuroendocrine tumors of the lung. Lung Cancer 108: 115-120, 2017), Immune checkpoint inhibitors in large cell
neuroendocrine carcinoma: current status. Oncotarget. 2018 Mar 6; 9(18): 14738-14740)

Cancer Treatment and Research Communications Volume 23, 2020, 100167



https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5865703/
https://www.sciencedirect.com/science/journal/24682942
https://www.sciencedirect.com/science/journal/24682942/23/supp/C

ANOZOOEPAMNEIA 2TO L- LCNEC ?

o Avadpoptkn peAetn 6€ka aoBsvwv pe LCNEC stage 11IB- IV
nov €AaBav Beparmneia SevtepnC Yypa NS He nivolumab n
pembrolizumab €dwoe mMoAAAd utooxopEVA ATTOTEAECUATA,
e ORR 60% ko dtapeco PFS 57 eBdopadwv

* e cUVOUOOUO UE TA aoTEAETHATO TNEG KAWLKNG OOKLUNG
IMpower 133 ®daonc Il pe to atezolizumab oe SCLC
npoxwpnuevou otadiou kat tng CASPIAN clinical trial pe to
durvalumab, n npooBnkn evog avaotoAca PD-L1 otn
xnuewoBepaneia (carboplatin and etoposide) dpailvetal pia
Aoykn emidoyn oto petaotatiko LCNEC.

Efficacy of immune checkpoint inhibitors in large cell neuroendocrine lung cancer: Results from a french retrospective cohort. J. Thorac.
Oncol. 2017, 12, 5702-5703



Complete tumor response after palliative thoracic

radiotherapy and immunotherapy of adnanced L-LCNEC
with nivolumab- 18F-FDG PET-CT (CASE REPORT)

41-year-old woman diagnosed with an unresectable locally advanced L-LCNEC who
presented an impressive tumor response to immunotherapy with nivolumab after
non-curative thoracic radiotherapy. Salvage surgery was then performed, and
pathologic analysis of the resected piece revealed the absence of residual viable
tumor cells.

Lung Cancer. 2019 Feb;128:53-56



Long-term survivor of pulmonary combined large cell
neuroendocrine carcinoma treated with nivolumab

CASE REPORT

45 mm tumor in the right lower lobe

The final histopathology and staging of the tumor showed LCNEC
combined with squamous cell carcinoma and T2aNOMO stage IB,
respectively. Programmed death-ligand 1 (PD-L1) immunohistochemical
(IHC) staining was not performed.

Thoracic Cancer (2020) https://onlinelibrary.wiley.com/doi/full/10.1111/1759-7714.13471



https://onlinelibrary.wiley.com/doi/full/10.1111/1759-7714.13471
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a partial response was maintained at
five years after the first surgery

Thoracic Cancer (2020) https://onlinelibrary.wiley.com/doi/full/10.1111/1759-7714.13471



https://onlinelibrary.wiley.com/doi/full/10.1111/1759-7714.13471

AVETILOUUNTEC EVEPYELEC OXETL{OMEVEC LE TNV
avoocoBepameia (irAEs).
Npwwun anewkovion pe FDG PET/CT

= 3 AL
Encephalitis £ \1 &3 Hypophisitis
( oSy
-.\"“‘ g /
’i/"- &3 Thyroiditis
Pneumonitis ® ‘ Sarcoid-ie
,,,,,, , : \ | &3 lymphadenopathies
Hepatitis
Adrenalitis &8 S § @Pancrcatili.ﬁ
AN — Nephritis
Colitis &8
Skin rash
Arthritis e

* O pucLoAoylkoc otoxoc Twv CTLA4
kot PD-1 / PD-L1 €ival 0 moKAELOUOC TWV
OUTOAVOOWV ATIOKPLOEWV.

* Otav avaoTtEAAOVTOL QUTEC oL 0601, oL
bAeypovwodelc amokpioelg T-kuTTApwWV
urtopoUV va evepyoroLlnBouv yla va
OTOXEVOOULV TOV Kapkivo. Qotooo,
OTOXEVUOUV ETONC OPLOMEVOUC UYLELC
Lotouc.

* OL eTLOEOELC O€ UYLA LOTO UTopEL va
TIPOKAAECOUV QVETILOU UNTEC EVEPYELEC TTOU
oxetilovtal pe To avooorolnTiko (IrAE), To
gVPOC TWV OTolWV €ival peyalo

Immunotherapy by Immune Checkpoint Inhibitors and Nuclear Medicine Imaging: Current and Future Applications.Cancers 2020, 12(2), 371;



Colitis irAES' FDG PET/CT

Pancreatitis

(anti CTLA-4)

-
N
o
'-.

anti-CTLA4
(up to 80%)
anti-PD1 (27%)

. Hypophisitis — anti-pDL1 (17%)
(anti CTLA-4)

‘ -
Thyroditis

Mekki et al 2018 Tirumani et al 2015 Goethals et al 2011 Koo et al 2014



JUUTTEPOLOLOTAL

H avocoBeparmeia €xeL onpepa KablepwOel cav pLa AmOTEAECUATIKA
Bepareiat 0TOV KOPKIVO TOU TIVEUUOVO. UE LOKPOXPOVLEC ETUPRLWOELG
EVW  UTAPXOUV aufavopeva amodEeIKTIKA OTOLXElL  yla TNV
xpnowotnta tng otov L-LCNEC

Juudwva pe TO Tpoodata TIPOKOTAPKTILKA OTOoTEAECHATA
gepeLVNTIKWV peAeTwy to FDG PET/CT pmopet va xpnotpomnotn6et yio
v TPoBAedn kat TNV afloAdynon TNG Omokplong otnv
avoocoBepaneia ouvpnAnpwpatikda pe to CT otov kapkivo tou
nvevuova

Ot MEeANOVTIKEC TPOKANOELC TepLAapfavouv Tt XPNON HOPLAKAC
avaAuong ywa tnv kaBodnynon tng dtaxeipiong Tou L-LCNEC, tnv
ETUKUPWON VEWV TIPOYVWOTIKWY BLOSEIKTWY KOl TOV EVIOTILOLO
OTOXEVUOUEVWV HNXOVIOUMWYV avtiotaong otouc ICls



Xag EUXAPLOTG MOAU



