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PET Imaging as a Predictor of Immune Checkpoint Inhibitor Efficacy for Lung
Neuroendocrine Tumors

Imai, Hisao

3,200,000
PD-L1 18F-FDG-PET
18F-FDG maximum standard uptake value (SUVmax) metabolic tumor
volume (MTV) total lesion glycolysis (TLG) Brinkman index MTV PFS
SUVmax MTV TLG OS MTV TLG
PD-L1 18F-FDG-PET metabolic
tumor volume (MTV) total lesion glycolysis (TLG)

Patients with extensive disease small cell lung cancer (ED-SCLC) who
underwent 18F-FDG-PET prior to initiation of first-line PD-L1 antibody-based chemotherapy were
included in the study. 18F-FDG uptake maximum standard uptake value (SUVmax), metabolic tumor volume

(MTV ) and total lesion glycolysis (TLG) were evaluated. Sex, Brinkman index, and MTV were
independent prognostic predictors of PFS, while gender, SUVmax, MTV, and TLG were significant
predictors of 0S. MTV or TLG metabolic tumor activity is a promising prognostic indicator for
chemo-immunotherapy in patients with ED-SCLC.

PET



PD-1
PD-L1

tumor infiltrate lymphocytes (TILS)

TILs FDG

dynamic

TILs

fluoromisonidazole FMISO PET

PD-L1

value (SUVix) metabolic tumor volume (MTV)

PD-1

FD

18

G-PET

PD-1

PD-L1

PET imaging

F-FDG

PD-L1

FDG

PET imaging

18F-

18F-FDG-PET

maximum standard uptake

total lesion glycolysis (TLG)

I PET 18F-FDG
Table L. Patients” demographics according to SF-FDG uptake.
Variables Total SUV oy MTV TLG
n=46
High Low p-Value  High Low p-Value High Low p-Value
n=10 n=36 n=16 n=30 n=16 n=30

Age (<75/275) 29/17 6/4 2313 0.822 12/4 17/13 0.213 11/5 18/12 0.558
Sex (male/female) 38/8 10/0 28/8 0.101 13/3 25/5 0.860 12/4 26/4 0.320
Performance status (0-1, 2-4) 397 971 /e 0.604 L1/5 28/2 0.027 12/4 2713 0.177
Brinkman Index (<B00/=800) 10436 in 1129 0.474 313 7423 0.720 4/12 6/24 0.695
Regimen (IMpower] 33/CASPIAN) 30416 6/4 24/12 0.739 L1/5 19/11 0.713 /6 20/10 0777
Best response (CR+PR/SD+PD) 387 6/3 32/4 0.100 12/4 26/3 0.194 12/4 26/3 0.194
Transition to maintenance (yes/no) 2HIT 4/6 23/11 0.114 87 19/10 0.431 87 1910 0431
Emergence of irAE (yes/no) 7139 2/8 5/31 0.634 115 6/24 0.216 1/15 6/24 0216
White blood cells (=ULN, >ULN) 33/13 13 26/10 0.890 97 24/6 0.088 97 24/6 0.088
Neutrophils (>median/=median) 23423 4/6 19/17 0.475 10/6 13/17 0.216 /6 13/17 0216
Lymphocytes (>median/=median) 23123 5/5 18/18 1.000 719 16/14 0.536 779 16/14 0.536
Albumin (<LLN/<LLN) 31/15 713 24112 0.842 14/2 17/13 0.037 142 17/13 0.037
C-reactive protein (<5, =5) 20426 2/8 18/18 0.091 5/11 15/15 0.222 511 15/15 0222
proGRP (<576/2576) 23/23 8/2 15/21 0.032 5/11 18/12 0.063 511 18/12 0.063
NLR (=4.1/=4.1) 24422 113 17/19 0.202 B/8 16/14 0.829 8/8 16/14 0.829

SUV o The maximum of standardized uptake value; MTV: metabolic tumor volume; TLG: total lesion glycolysis; CR: complete response: PR:

partial response; SD: stable disease; PD: progressive discase
significant p-values are shown in bold.

PD-L1  tumor infiltrative lymphocytes TIL

2 NLR: neutrophil to lymphocyte ratio; irAE: immune related adverse event; statistically



Table I1. Univariate and multivariate analysis of progression-free survival and overall survival.

Variable Progression-free survival Overall survival
Univariate analysis Multivariate analysis Univariate analysis Multivariate analysis
HR HR
95%Cl 95%CI
p-Value p-Value
MST (days) p-Value SUV_, . MTV TLG MST (days) p-Value SUV .. MTV TLG
Age 178/177 0.670 1.127 1.483 1.320 329/377 0.811 0.649 1278 1.031
(>75/=75) 0.517-2459 0.682-3221 0620-2810 0.269-1.566 0512-3.193 0435-2444
0.763 0.320 0472 0.336 0599 0.945
Sex 168/NR 0.013 5.159 4.540 5499 328/NR 0.036 4782 4343 6492
(male/female) 1.459-18.245 1.297-15.885 1.591-19.001 1.059-21.604 0917-20.580 1.383-30.472
0.011 0.018 0.007 0.042 0.064 0.018
Brinkman Index 162/302 0.042 2939 3219 3.691 364/344 0957 1.297 1.391 1.692
(=800/<800) 1.147-7531 1.251-8.282 1386-9.832 0.5139-3274 0.525-3.682 0.617-4.637
0.025 0.015 0.009 0.582 0507 0.307
Performance 182/162 0.243 2512 1.908 2481 328/392 0958 2033 0901 1.333
status (0,1/2-4) 0.946-6.672 0.721-5.054 09456514 0.726-5.698 0.316-2.557 0482-3.690
0.065 0.193 0.065 0.178 0.845 0.580
White blood cells  178/161 0.312 364/241 0.285
(=8 600/=8 600)
Neutrophils 173/181 0.927 344/364 0926
(<5423/=5.423)
Lymphocytes 162/178 0.706 364/344 0.336
(<1.351/=1.351)
Neutrophil- 177/178 0.530 329/377 0920
Lymphocyte ratio
(=4.1/>4.1)
Albumin 162/178 0.642 1.563 1180 1.177 325/472 0.440 1.646 1.105 1.082
(<3.9/239) 0.688-3.550 0491-2.835 0.494-2.780 0.653-4.149  0405-3.014 0.403-2905
0286 0711 0713 0.291 0.845 0.5797
C-Reactive protein  178/169.5  0.571 454/329 0.351
(<53.0/25.0)
proGRP 178/173 0.976 329/425 0.849
(<576, =576)
SUVax 178/139.5 0413 1307 392/155 0.008 3461
(=11/=11) 0.534-3203 1.313-9.126
0558 0.012
Metabolic 199/150 0.007 2718 472/205  <0.0001 5.609
tumor volume 1.116-6.619 2.203-14.283
(>375/=375) 0.028 0.0003
Total lesion 178/162 0.102 2559 425/205 0.003 4564
glycolysis 1.104-5.931 1.711-12.174
(>1.430/=1.430) 0.029 0.0024

MST: Median survival time; HR: hazard ratio; 95%CIL: 95% confidence interval; SUV_, : the maximum of standardized uptake value; MTV:

max -
metabolic tumor volume; TLG: total lesion glycolysis: statistically significant p-values are shown in bold.
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