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=8 Genomically targeted therapy targeted agent and immune
2 Immune checkpoint therapy checkpoint therapy

Sharma et al. Cell 2015
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Table 1 Summary of published clinical trial data in NSCLC with anti-PD-1/anti-PD-L1 blockade

NSCLC

Agent )
Histology

PD-L1 IHC positivity
(NSCLC)

ORR

Survival

Grade 3-4
toxicity (%)

Citation

Ipilimumab
(phased with
carboplatin,
paclitaxel)
Nivolumab

Any

Any

-” |_OE

.14 06:00

=| <
NS

Nivolumab
Pembrolizumab Any

Atezolizumab
(MDPL3280A)

Any

oA L&

N/A

50% positive (limited

samples unable to correlate

sA Al S

=& 2017.11.14 06:00

Nonsquamous Assessed with no clear

association with response

23.2% positive with 22C3
PD-L1 =50% staining

26% positive with SP142
>5% staining

32% vs. 18%

=
o
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19.4% overall
(45.2% in patients
PD-L1+)

23% (83% in PD-L1
IC3 patients)

rPFS 5.7 vs. 4.6
months

42% OS at 1 year,;
P4% OS at 2 years;
18% OS at 3 years
Median PFS 6.3
months (for PD-L1+)

83.3% in PD-L11C3
atients)

15

P6% PFS at 24 weeks 18 (1%

pneumonitis)

4 (2%
pneumonitis)

9.5(1.8%
pneumonitis)

15% PFS at 24 weeks 12.6 (0%

pneumonitis)
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Immunotherapy

Baseline 11 weeks

Progressing
+719%

Metastasis 2 Metastasis 1

Npj Genomic Medicine 2017;2:10



64Cu-anti-CTLA-4

Hln-anti-PD-L1

111 n_anti-PN-1 1

> W Déx Y Q : target

Murine anti-
mouse

Humanized
anti-human

Hamestar anti-

CT26: mouse
colon cancer

Human cell
lines

NT? 5 mnice

Higashikawa et al

Chatterjee et al

lneafeenn at al

PLoS One, 2014

Oncotarget,
2016

Canrar Rac

1111n-PD-L1-mAb

Chatterjee et al, Oncotarget 2016










Intratumoral Heterogeneity:
Coefficient of Varia ig) S

Higher Level Immune Infiltration



IFH: 0.19 IFH: 0.48
MSI status: (-) MSI status: High
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%8Ga-DOTA-TOC PET/CT acquisition protocol
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- 100-200 MBq / 70kg
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- 60 min post injection
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TECH Apple Steve Jobs Health Big Tech

Steve ans_ Went To Smtzerland | For _

DANFROMMER [ % = W
AB158 w38

SR W

A company called Excel Diagnostics Imaging Clinics, based out of
Houston, Tex., was approved by the FDA to begin an investigational
new drug trial for PRRT. However, O'Dorisio said it's cheaper to get the
therapy at University Hospital of Basel in Switzerland, where Jobs is
believed to have received his.

"It's $4,200 per treatment at Basel," said O'Dorisio. He said patients
generally receive four treatments. He estimates the cost of treatment in
Texas at $15,000 per treatment, which may or may not be covered by
health insurance.
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z _ (Neuroendocrine Tumor)

Progression-free Survival

Progression-free Survival

(% of patients)
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175Lu-Oxodotreotide 177Lu-Oxodotreotide

-f o P A 1 3 coldformi €= o Eq wp~ |E.
cfom PA T Tttt LsdAn T sOr7 e
‘ L - 'Ef & IAX _ (acute radiation syndrome)> | O o W
IWE= e a Ey Ap EO 1t

* How about Alpha therapy ?
> 4 vE o2




IEFAH

e By |
Tre

0|3tat4

EESES

A32d

=
=

o200 =

v &1 AL

“ &L 1340,

6-” W Y>>

A

71280, 29d

*MFDS (A {1 &
¥Y)

n

] 9

mrA Mt SWIA

«AM R (IRB: W4~
‘A) R AN oo AL

oJ "

HOYE 6~




Case 1

'17.02.15 '17.07.12 "17.09.05 '17.10.31




PSMA prostate specific membrane antigen

High expression
= Prostate cancer

GUIDELINES

*3Ga-PSMA PET/CT: Joint EANM and SNMMI procedure
guideline for prostate cancer imaging: version 1.0

%¥Ga-PSMA HBED-CC ~ “*Ga-PSMA HBED-CC **Ga-PSMA 617 **Ga-PSMA-1&T
Pfob C et al. [55] Afshar-Oromich et al. [56]  Afshar-Oromich et al. [9]  Herrmann et al. [10]

Effective dose coefficient mSv/MBq 1.71E-02 2.3E-02 2.1E-02 1.99E-02
Urinary bladder wall mSv/MBq  1.73E-01 [.30E-01 9.03E-02 6.74E-02
Kidneys mSv/MBq  1.22E-01 2.62E-01 2.06E-01 2.20E-01
Standard injected activity  MBq 150 150 150 150




°3Ga-PSMA PET/CT acquisition protocol

= Patient preparation

- hydration with oral intake of 500 ml of water 2h prior

= Dose

-1.8-2.2 MBq / kg

= I[mage acquisition

- 60 min post injection
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SNMMI 2018 Image of the Year
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 We see what we treat, and we treat what we see



Highest-
uptake
region

frLNg Ao
# SUVmax, SUVavg, SUVpeak

# Volume-based Parameter
- Metabolic Tumor Volume (MTV)
- Total Lesion Glycolysis (TLG)

# Radiomics

- Shape?

- Wavelet?

- Heterogeneity??
- Texture??

Vanderhoek, et al. INM 2012; 53:4-11



Volume based parameters
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TLG < 2800
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TLG > 2800

Log-rank test
p = 0.000

1
60.0 80.0

0.8

0.0

SUVimax < 12.2

.
St

SUVmax > 12.2

Log-rank test
p=0.028
Il

1 1
20.0 40.0 60.0 80.0

Time (months)

Moon, et al. KIR 2013;14(1):1-12




Table 1. Summary of Literature on Use of Volume-Based PET Parameters in Predicting Prognosis

Volume based parameters s s —-
(Reference) Modality No. Tumor Study Design Used PET Parameters Target Lesion Prognostic

Predictor
. Small cell L . Tumor sites with
Arstan N, etal. (30) PET 25 o SN Retrospective SUVns,SUVaen, MTV, TLG lumorsites with Visibly o, -
’ cancer increased FDG uptake
, . Small cell L . . .
Oh JR, et al. (61)  PET/CT 106 c;‘l]acerce ung Retrospective SUVia:, MTV All malignant lesions MTV
o ) Small cell lung . . .
Zhu D, et al. (62) PET/CT cancer Retrospective SUVrax, SUViean, MTV, TLG All malignant lesions MTV, TLG
canc
Primary tumor, nodal
- . . . Non-small cell . g ; MTV and
e L4 " 14 L4 Liao S, et al. (31)  PET/CT 169 on-smatt ce Retrospective SUVax, SUVean, MTV, TLG metastases, distant an
- l X l M ] lung cancer - TLG
/ / € ' / = N Il cell
- 114 - Kim K, et al. (25) PET/CT 91 m_sﬁm e Retrospective SUVaax, MTV, TLG Primary tumor MTV
f ; l y lung cancer
€« - ) Q Chu KP, etal. (33)  PET/CT . Head-and-neck Retrospective ‘SUVM, MTV, Velocity (change Primary tumor and nodal MTV

cancer in MTV or SUV,... over time)  metastasis velocity

. . . Head-and-neck . Primary tumor and nodal
Choi K, etal. (36)  PET/CT OIS Retrospective SUVpe, MTV ary tumor and 1 MTV
N cancer metastasis

Head-and-neck Primary tumor and nodal

_ MTV’ m eta bo I ic t u m O r VO | u m e LaTH, etal (34)  PET/CT ancor - Retrospective SUVo., MTV m?ta-s?asis |
Chan SC, etal. (32)  PET Nesopharyngeal o cective  SUVp MTV, TLG Primary tumor and nodal
. . carcinoma metastasis
- TLG' total IeSIOn glyCOIySIS Nasopharyngeal
carcinoma
. M TV * S U Va Vg Of t u m O r Moon SH, et al. (9) PET/CT 9 Tonsil cancer Retrospective SUV .., SUViesn, MTV, TLG Primary tumor TLG
L]

- . Esopt L . SUViax, SUVgesk, MTV, SUVrean, . MTV and
Hatt M, et al. (27) PET/CT Sophagea Retrospective * Primary tumor an
cancer TLG TLG

Xie P, et al. (35) PET/CT Retrospective MTV, TLG Not available

Esophageal

Hyun SH, et al. (17)  PET
’ cancer

Retrospective SUV ., MTV Primary tumor MTV

Malignant pleural . . MTV and
: . P Retrospective SUV e, SUVmean, MTV, TLG Primary tumor
mesothelioma y TLG

Chung HH, et al. Tumor sites with visibly ~MTV and
(39) increased FDG uptake TLG

Kim BS, et al. (40) PET/CT Cervical cancer  Retrospective SUV ., MTV Primary tumor MTV

Costelloe CM, et al. , ., . . SUV max
. © . PET/CT 31 Osteosarcoma Retrospective SUVaa, TLG Primary tumor ”

(42) and TLG

Lee HY, et al. (44) PET/CT

PET/CT Ovarian cancer  Retrospective SUViay, SUViean, MTV, TLG

Gallbladd
Yoo J, et al. (43) PET/CT c:ncef er Retrospective SUV e, SUVmesn, MTV, TLG Primary tumor TLG

Summary

Note.— PET = positron emission tomography, SUV.... = maximum standardized uptake value, SUV,.... = mean SUV, SU! peak SUV, MTV
= metabolic tumor volume, TLG = total lesion glycolysis, FDG = fluorode lucose

Moon, et al. KIR 2013;14(1):1-12



Radiomics parameters

Medical Images

Shape and Size-based > Textural Features
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Yip et al. Phys Med Biol 2016;61:R150-166
Hatt et al. J Nucl Med 2017;58:365-366



Radiomics parameters

Radiomic features

Feature
extraction

Image acquisition Segmentation Discretization

2016 Dec;18(6):935-945


https://www.ncbi.nlm.nih.gov/pubmed/27324369

Factors Affecting 18F-FDG PET Quantitation

Category Factor

Technical errors Calibration (10%)
Residual activity in syringe (5%)
Incorrect calculation of decay time (10%)
Quality of administration (50%)

Biologic factors Blood glucose level (15%)
Time interval between PET acquisition and injection (15%)

Patient motion (or breathing) (30%)

Physical factors Scan acquisition parameters (15%)
Image reconstruction parameters (30%)
ROI (50%)
Normalization factor for SUV
Use of contrast agents (15%)

Boellaard, et al. INM 2009;50:11S-20S
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5 U Reconstructionr s

SUVmax = 3.3

OSEM 2i 8s OSEM 4i 16s
Matrix size 128 * 128 Matrix size 256 * 256
FWHM 8 mm FWHM 5 mm
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Vriens, et al. EINMMI 2010;37:1408-1425
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Fig. 1 A 56-year old man with non-small-cell lung cancer who un-
derwent FDG PET/CT 3 months after radiation therapy. The initial (a—
¢) and delayed (d—f) images were obtained 64 and 131 min after tracer
injection, respectively. The delayed FDG PET images show two foci of

abnormal tracer uptake in the left upper lobe of the lung in a back-
ground of postradiation consolidation with diffuse FDG uptake, and a
focal uptake in the left T4 vertebra. All are suspicious for residual
malignancy but were poorly visualized on the initial images

Cheng, et al. EJNMMI 2013;40:779-787
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Fig. 1 Recovery coefficient (RC) profiles for the dedicated PET/CT
scanners. To correct underestimation of activity in small lesions, RCs
were measured using the IEC body phantom with six hot spheres
(diameters 37, 28, 22, 17, 13, and 10 mm). Virtual input of RC 0 for
diameter 0 mm and RC 1 for diameter 50 mm was hypothesized for RC
profiles fitted by non-linear regression

Measured SUVmax—background activity /"
RC for SUVmax

SUV (g/mL)

L]
PVC-SUV,ax
Low

SUV (g/mL)

L) I
SUVinax PVC-SUVnax
Intermediate-to-high

Lee & Ha, et al. EINMMI 2016; 53:4-11
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Schiinagl and Kaanders et al. Cancer Imaging 2006;6:5107-S116

Parameters.
Fixed?

Adaptive?
Algorithm-based?
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m6.5 FWHM
B 8.3 FWHM
210.2 FWHM

Cheebsumon, et al. JNM 2011;52:1550-1558
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