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This study was performed to investigate the association of host factors
including peripheral blood cell characteristics with the PD-1/PD-L1 therapy. A total of 20 patients
were enrolled. The number of patients administrated pembrolizumab, nivolumab, and atezolizumab was
12, 7 and 1, respectively. Twelve patients were diagnosed as progressive disease (PD), and 8 were
non-PD. All 6 female patients were diagnosed as PD. In the blood sample obtained within 3 weeks from

the immune therapy, significantly high CD28 positive CD8+ T lymphocyte counts and low neutrophil
counts were observed in the non-PD patients compared with the PD patients. Meanwhile, the
distribution of tumor PD-L1 levels, clinical stage of NSCLC, and other immune markers investigated
in the non-PD patients were comparable with the PD patients. CD28 positive CD8+ T lymphocyte and
neutrophil counts were considered to be possible biomarkers related to the efficacy of PD-1/PD-L1

therapy.



ICI 2014 PD-1 Programmed

celldeath-1 2015 CTLA-4  Cytotoxic
T-lymphocyte antigen-4 T
22.9 10
3 10
3 22% 3
2013 )
5 10 20
7—8
PD-1 PD-L1 2
PD-L1
2 PD-1 CTLA-4
PD-L1 11.2 vs5.3
PD-L1 T
R T PD-1
4,5) 6,7) ICI
T
ICI T
1 ICI T
PBMC Phorbol 12-myristate 13-acetate(PMA)
Calcium ionophore A23187 RPMI 1640 4
T PBS
CD3 Cb4 CD8 PD-1 CTLA-4 30
IFN-y TNF-a
BD FACSCanto™, BD Biosciences
CD3 CD4 CD8 CD4 T CD8 T
T PD-1 CTLA-4 IFN-y  TNF-
a Mix-n-stainTM antibody labeling kits(Biotium )
ICI
T ICI
2)ICI
1
Stage
20 PS 0-
14
10 mg/day
3
ICI T PD-1 IFN-y TNF-a
ICI T
ICI
ICI T PD-1
ICI ICI
T IFN-y  TNF-a
FLOWJO

4 1ICI




RECIST 4

v4.0
5 PK/PD :
ICI PK T ICI ICI
PD-1 IFN-y  TNF-a
non-PD PD 2
Mann-Whitney U test
PK
PK/PD ROC
AUC
SAS® studio 3.4(Basic edition) 0.05
@
ICI
3062 27 3 22
41 84 16 6 16
6 EGFR 6 13
7 15 22 ICI 3 14 PD
8 SD
2 non-PD PD
non-PD PD
non-PD PD P value
non_PD 8 PD 14 No.of patients 8 14
Age 69 (58-82) 69 (41-84) 0.8643
6 I1CI Gender * 0.0511
PD Male 8 8
Female 0 6
EGFR Type of cancer * 0.3512
Adenocarcinoma 7 9
Squamous cell 1 5
EGFR mutation 0.3331
itive 1 5
ICI posi
C negative 6 7
3 7 2 1 Clinical stage * 0.3462
3 non-PD 4 3
PD \Y 4 11
Lymphocyte counts
ICl Before ICI therapy 960 (600-2130) 1140(70-1640) 0.9728
Within 3 weeks after ICl initiation 1015 (571-2250) 1121 (473-1696) 0.9728
After 3 weeks after IC initiation 1345 (810-2350) 1120 (716-2110) 0.3154
3 7 21 Neutrophil counts
PD Before ICI therapy 3925 (2340-5380) 4735 (2480-13270)  0.1618
_ Within 3 weeks after ICl initiation 4270 (1648-5270) 5834 (2510-22551) 0.0154
4270 vs 5834 ? P=0.0154 After 3 weeks after ICl initiation 3750 (1230-5370) 6120 (2510-23868 0.0545
( 1A) 3 CD8+CD28+ Tcell counts
Before ICI therapy 95 (36.0-372) 84 (1-188) 0.5849
Within 3 weeks after ICl initiation 114 (61-380, 56 (20-146 0.0222
PD (61-380) (20-146)
After 3 weeks after ICl initiation 112 (46-416) 65 (20-270) 0.122
P=0.0545
CD8+IFN+Tcell counts
CD8 Before ICI therapy 80 (38-355) 84(0-450) 0.8255
CD28 Within 3 weeks after ICl initiation 169 (39-564) 101 (16-307) 0.1087
I FN_y TNF—G After 3 weeks after ICI initiation 128 (50-564) 108.5 (18-353) 0.4237
CD28 CD8+TNFa+Tcell counts
Before ICI therapy 4.0 (0-17.2) 3.7 (0-14.1) 0.7585
Within 3 weeks after ICl initiation 5.5 (0-24) 1.5 (0-28) 0.1901
3 7 After 3 weeks after ICI initiation 2.0 (0-7.0) 2.0 (0-11.0) 0.8570
21 non-PD ICI binding ability to CD8+Tcell (AMFI)
114 VS 56 Before ICI therapy 4.3 (0.9-13.6) 5.3 (0-17.1) 0.8377
P 222 1B ’ Within 3 weeks after ICl initiation 1.6 (0-11) 5.5 (0-17.0) 0.3195
<O = O After 3 weeks after ICl initiation 3.1(0-29.7) 4.4 (0-21.1) 0.5264
3 7 21 CD56+ cell counts
CD28 Before ICI therapy 45.0 (18.92-120.9)  85.0 (2.59-298.5) 0.0705
non—PD 7 Within 3 weeks after ICl initiation 53.1 (30.8-330.75)  123.6 (16.8-307.0) 0.1087
_ After 3 weeks after ICI initiation 123.3 (49.8-330.8)  131.0 (50.1-573.9) 0.8286
vs -23.5, P=0.0316 1C IFN- CDS56+IFN-+cell counts
Y CD8 Before ICI therapy 14.1(3.35-53.5)  39.9(0.34-281.77)  0.1423
ICI non-PD Within 3 weeks after ICI initiation 23.1(15.3-100.2)  48.2(9.7-292.0) 0.7074
After 3 weeks after ICI initiation 50.9 (15.1- 124.6) 55.2 (12.6-506.8) 0.9654

TNF-a

Mann-Whiteney test or Fisher's exact test *



A. Neutrophil counts Day7-21 B. CD8+CD28+ Tcell counts
P=0.0154 -
* \
20000 400 °
15000 300
o
. *
10000 e 2004
F*
5000- — oy
_B% e 100{ —Se%— P
0 . . 00
0 @ ®
non-PD PD ' '
non-PD PD
C. Increased CD8+CD28+ T cells
100- P=0.0316 Day 7-21
| |
50-
L ]
[ ] | |
0 —.?-o— - ICI 7 21
. R ens non-PD PD
504 . ny A. B. CD28 CcD8 T
C. CD28 CD8 T
-100- s
non-PD PD
CD8 ICI CD8
NK CD3 CD56 PD ICI 45.0
vs 85.0, P=0.0705 3 7-21 53.1 vs 123.6, P=0.1087
IFN-y CD56 ICI
PD-1/PD-L1 PD-L1
4 50% non-PD 50
ROC non-PD
ROC non-PD PD 2
non-PD 3 7-21
5300/mm® non-PD 100%
71.4 81.8 AUC 0.8214 3 7-21
CD28 CD8 T 60/mm? non-PD
100% 57.1 12.7 AUC
0.8036 3 7-21 CD28 CD8 T
3.5/mm® non-PD
62 .5% 92.9 81.8 AUC
0.7857 ROC 3 CD28 CD8 T
non-PD
ICI CD28 CD8 T non-PD
ICI
6 ICI 2
1 1 1 1
6 16
2
ICI CD28 CD8 T CD28 CcD8
T ICI



ANC of Day7-21 CD8+CD28+Tcells of day7-21
100 100+ s
-e- Sensitivity % -8 Sensitivity %
80 -= |dentity % 80+ -= |dentity%
60 Cutoff: 5300 60 4
Sensitivity 100%
40 Specificity 71.4% 404 Cutoff: 60
Accuracy: 81.8% Sensitivity 100%
AUC:0.8214 & Specificity 57.1%
2 P<0.01404 2 Accuracy: 72.7%
AUC: 0.8036
c? T T T T 1 c T T T T 1 P<0.02035
0 20 40 60 80 100 0 20 40 60 80 100
100% - Specificity% 100% - Specificity%
C.
increased CD8+CD28+Tcells of day 7-21
100: L 2
-o- Sensitivity %
80 = Identity% ICI 7 21
60 Cutoff: 3.5 nOﬂ—PD
Sensitivity 62.5%
40 Specificity 92.9% ROC A - B - CD28
A : 81.8%
20 e CD8 T C. CD28 CD8
P<0.02900 T

20 4:0 GIO BIO 1(I)0
100% - Specificity%

1) Grosso J et al., Association of tumor PD-L1 expression and immune biomarkers with
clinical activity in patients (pts) with advanced solid tumors treated with nivolumab
(anti-PD-1; BMS-936558; ON0-4538). J Clin Oncol 31, 2013 (suppl; abstract 3016)

2) Patel SP et al., PD-L1 Expression as a Predictive Biomarker in Cancer Immunotherapy.
Mol Cancer Ther. 2015;14(4):847-56.

3) Larkin Jet al., Combined Nivolumab and Ipilimumab or Monotherapy in Untreated Melanoma.
N Engl J Med. 2015; 373(1):23-34.

4) Maine CJ et al ., Programmed death ligand-1 over-expression correlates with malignancy
and contributes to immune regulation in ovarian cancer. Cancer Immunol Immunother. 2014;
63: 215-24.

5) MacFarlane AW et al., PD-1 expression on peripheral blood cells increases with stage
in renal cell carcinoma patients and is rapidly reduced after surgical tumor resection.
Cancer Immunol Res. 2014; 2: 320-31.

6) Badoual C et al., PD-1-expressing tumor-infiltrating T cells are a favorable prognostic
biomarker in HPV-associated head and neck cancer. Cancer Res. 2013; 73: 128-38.

7) Waki K et al., PD-1 expression on peripheral blood T-cell subsets correlates with
prognosis in non-small cell lung cancer. Cancer Sci. 2014; 105: 1229-35.

10

1. lwamoto T, Monma F, Ohishi K, Umino A, Suzuki K, Oka K, Kawakami K, Sekine T, Okuda
M, Katayama N. Evaluation of medication adherence and pharmacokinetics of dasatinib
for earlier molecular response in Japanese patients with newly diagnosed chronic
myeloid  leukemia: a pilot study. Ther Drug Monit. 2019. doi:
10.1097/FTD.0000000000000639,

2 Wakai E, Ikemura K, Sugimoto H, Iwamoto T, Okuda M. Risk factors for the development
of hypermagnesemia in patients prescribed magnesium oxide: a retrospective cohort
study. J Pharm Health Care Sci. 2019 ;5:4. doi: 10.1186/s40780-019-0133-7. eCollection
2019,

3. Hamada Y, lkemura K, lIwamoto T, Okuda M. Stereoselective inhibition of renal
basolateral human organic anion transporter 3 by lansoprazole enantiomers.
Pharmacology;101:176-183 (2018) ,

4. Murasaka T, lkemura K, Enokiya T, Muraki Y, lkemura M, Terada K, Iwamoto T, Okuda M.
Impact of the number of repeated inhalations and patient characteristics on the
residual amount of inhaled laninamivir octanoate in pediatric patients with influenza.
J Pharm Health Care Sci. 3:26 (2017) ,

5. Enokiya T, Zhang E, lkemura K, Muraki Y, lwashita Y, Iwamoto T, Imai H, Maruyama K,




10.

Okuda M. Effect of lipid emulsion infusion on paliperidone pharmacokinetics in the
acute overdose rat model: A potential emergency treatment for paliperidone
intoxication. European Journal of Pharmaceutical Sciences 109:217-222 (2017) ,

69: 1279-1283 (2017) ,

. Yokoyama S, TamaruS, Tamaki S, Nakanishi D, Mori A, Yamakawa T, Ao T, Sakata Y, Mizuno

T, lwamoto T, Watanabe K, Simomura M, Kawakami K, Konishi N, Kageyama S, Ohtani S,
Yamada T, Ban S, Ooi K. Genetic risk factors associated with antiemetic efficacy of
palonosetron, aprepitant, and dexamethasone in Japanese breast cancer patients
treated with anthracycline-based chemotherapy. Clinical Breast Cancer 2018
Apr;18(2):el57-el165 (2017) ,

. Enokiya T, Nishikawa K, Muraki Y, lwamoto T, Kanda H, Sugimura Y, Okuda M. Usefulness

of limited sampling strategy for mycophenolic acid area under the curve considering
postoperative days in living-donor renal transplant recipients with concomitant
prolonged-release tacrolimus. J Pharm Health Care Sci 3:17 (2017) ,

. lwamoto T, Morikawa T, Hioki M, Sudo H, Paolucci D, Okuda M. Performance evaluation

of the compounding robot, APOTECAchemo, for injectable anticancer drugs in a Japanese
hospital. J Pharm Health Care Sci.3:12 (2017) ,

Ikemura K, Oshima K, Enokiya T, Okamoto A, Oda H, Mizuno T, Ishinaga H, Muraki Y,
Iwamoto T, Takeuchi K, Katayama N, Okuda M. Co-administration of proton pump inhibitors
ameliorates nephrotoxicity in patients receiving chemotherapy with cisplatin and
fluorouracil: a retrospective cohort study. Cancer Chemother Pharmacol. 79: 943-949
(2017) ,

4
16 2018.7.20

21

2018.6. 30-7.1
2018.

6.23-24

27
2017.11.4

5

20(3): 72 (p N1-N3) , 2018
12010 2018 4 23

53: 1552 (p 964-966) , 2017
BIO Clinica 32(2), 110 (p 67-73), 2017

vol23 No.1, 130 (p 66-69), 2017

http://ww.medic.mie-u.ac.jp/organization/course/cl_pharmacy/

http://hpl.medic.mie-u.ac. jp/pharmacy/

o

(OKUDA, masahiro)

70252426



