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ABSTRACT —— Objective. The immune status of the tumor microenvironment (TME) in lung cancer patients in-
fluences the effect of immune checkpoint inhibitors (ICIs). The effective immune status of ICIs was examined us-
ing peripheral differential leukocyte counts. We also searched the relevant literature for data on the relationship
between differential leukocyte counts in the peripheral blood and in tumor-infiltrating leukocytes in the TME.
Method. Peripheral differential leukocyte counts at the time of ICI administration (day 1) and 42 days after ICI ad-
ministration (day 43) in 83 cases of non-small cell lung cancer treated with ICIs alone at our hospital between Feb-
ruary 2016 and October 2019 were included in a Cox regression analysis to identify factors associated with
progression-free survival (PFS) and overall survival (OS). Results. Higher eosinophil counts in the peripheral blood
on day 1 were associated with a significantly improved PFS, and higher monocytes were associated with signifi-
cantly worse PFS and OS. Higher eosinophil and lymphocyte counts in the peripheral blood on day 43 were asso-
ciated with significantly improved PFS and OS, and higher basophil and monocyte counts were associated with
significantly worse PES and OS. Conclusion. The effect of ICI treatment is related to the peripheral differential
leukocyte counts.
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Table 1. Univariate Analysis of Clinical Characteristics and Laboratory Data Associated with PFS and OS

*PFS *0S
HR (95%CI) p-value HR (95%CI) p-value

Age; median (range), years 68 (39 to 88) 0.977 (0.953 to 1.003) 0.089 1.000 (0.965 to 1.036) 0.983
Sex

Female 19 1 1

Male 64 0.894 (0479 to 1.667) 0.726 1.171 (0.504 to 2.719) 0.712
ECOGPS 0/1/2 30/46/7 1.820 (1.188 to 2.787) 0.005 2.609 (1467 to 4.640) 0.001
Smoking status

Never smoked 11 1 1

Former/Current smoker 72 0.818 (0.386 to 1.735) 0.601 0.643 (0.264 to 1.566) 0.331
Clinical stage

Recurrence or III 25 1 1

I\Y% 58 1.067 (0.602 to 1.892) 0.823 2.212 (0.909 to 5.378) 0.079
Histology

Non-squamous cell carcinoma 52 1 1

Squamous cell carcinoma 31 0.861 (0.489 to 1.514) 0.604 0.762 (0.360 to 1.613) 0478
Gene abnormality (EGFR, ALK)

No/Unknown/Yes 49/24/10 1.149 (0.789 to 1.672) 0.468 1.130 (0.692 to 1.844) 0.623
PD-L1 (22C3) TPS

<50%/Unknown/=50% 19/27/37 0.652 (0472 to 0.901) 0.009 0.737 (0.468 to 1.160) 0.188
ICI

Nivolumab 34 1 1

Pembrolizumab 42 0.567 (0.324 to 0.993) 0.047 0.670 (0.329 to 1.364) 0.270

Atezolizumab 7 1.413 (0.538 to 3.710) 0.482 0.653 (0.084 to 5.022) 0.682
Palliative irradiation before ICI

No 57 1 1

Yes 26 1.372 (0.770 to 2.443) 0.282 0.581 (0.798 to 0.358) 0.581
Total protein, g/dl 7.1 (54 to 85) 0.878 (0.529 to 1.456) 0614 0.591 (0.314 to 1.114) 0.104
Serum albumin, g/dl 3.6 (1.8 to 4.5) 0.485 (0.288 to 0.815) 0.006 0.280 (0.143 to 0.549) <0.001
Serum LDH, U/I 225 (113 to 608) 1.003 (1.000 to 1.005) 0.007 1.004 (1.001 to 1.006) 0.002

*PFS and OS were analyzed by univariate Cox proportional hazards models.

Abbreviations: PFS, progression-free survival; OS, overall survival; HR, hazard ratio; 95%CI, 95% confidence interval;
ECOG PS, Eastern Cooperative Oncology Group performance status; EGFR, epidermal growth factor receptor; ALK, ana-
plastic lymphoma kinase; PD-L1, programmed death ligand 1; TPS, tumor proportion score; ICI, immune checkpoint inhibi-

tor; LDH, lactic acid dehydrogenase.
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Table 2. The Univariate Analysis of the Association Between Peripheral Differential Leukocyte Counts and

PFS and OS
*PFS *0S

R (95%CI) p-value R (95%CI) p-value
On day 1 (n=83)
White blood cells, /pl 7390 (3020 to 22200) 1.000 (1.000 to 1.000) 0.792 1.000 (0.999 to 1.000) 0.072
Neutrophils, /ul 5020 (1654 to 20357) 1.000 (1.000 to 1.000) 0.604 1.000 (0.999 to 1.000) 0.061
Eosinophils, /ul 145 (0 to 2286) 0.999 (0.998 to 1.000) 0.285 0.999 (0.999 to 1.000) 0.981
Basophils, /pl 27 (0 to 91) 0.999 (0.986 to 1.013) 0.968 1.003 (0.984 to 1.022) 0.716
Monocytes, /ul 628 (151 to 1890) 1.000 (0.999 to 1.001) 0.113 1.001 (0.999 to 1.002) 0.060
Lymphocytes, /ul 1554 (319 to 3274) 0.999 (0.999 to 1.000) 0.269 0.999 (0.998 to 1.000) 0.143
On day 43 (n=71)
White blood cells, /pl 7370 (1990 to 18300) 1.000 (1.000 to 1.000) 0.010 1.000 (1.000 to 1.000) 0.010
Neutrophils, /pl 4543 (1354 to 16817) 1.000 (1.000 to 1.000) 0.001 1.000 (1.000 to 1.000) 0.004
Eosinophils, /ul 127 (0 to 1238) 1.000 (0.999 to 1.001) 0.824 1.000 (0.998 to 1.001) 0.777
Basophils, /pl 28 (0 to 123) 1.004 (0.994 to 1.015) 0.376 1.008 (0.995 to 1.021) 0.207
Monocytes, /ul 582 (91 to 2044) 1.001 (1.000 to 1.001) 0.010 1.001 (1.000 to 1.002) 0.011
Lymphocytes, /ul 1533 (214 to 3530) 0.999 (0.998 to 0.999) 0.008 0.999 (0.999 to 1.000) 0.039
Differences in measurements between days 1 and 43 (n="71)
8 White blood cells, /ul 100 (—14490 to 10490) 1.000 (1.000 to 1.000) 0017 1.000 (1.000 to 1.000) 0.014
8 Neutrophils, /ul 17 (— 14860 to 9977) 1.000 (1.000 to 1.000) 0.004 1.000 (1.000 to 1.000) 0.010
78 Eosinophils, /ul =11 (— 1845 to 1130) 1.000 (0.999 to 1.001) 0443 1.000 (0.998 to 1.001) 0.997
78 Basophils, /ul 1 (—81 to 116) 1.003 (0.994 to 1.013) 0521 1.000 (0.993 to 1.018) 0.347
8 Monocytes, /l —23 (— 1247 to 761) 1.001 (0.999 to 1.002) 0.295 1.000 (0.999 to 1.002) 0.488
8 Lymphocytes, /ul —64 (—2193 to 1980) 0.999 (0.999 to 0.999) 0.027 1.000 (0.999 to 1.000) 0.948

*Factors associated with PFS and OS were analyzed by univariate Cox proportional hazards models.

8 indicates the value obtained by subtracting the peripheral differential leukocyte count on day 1 from that on day 43.

Abbreviations: PFS, progression-free survival; OS, overall survival; HR, hazard ratio; 95%CI, 95% confidence interval.

Ti&, Day 1 &AM MLAFhERE A
20, PEROPE LI & o 7
THUE R ML ER B A5
PER DL &

—FH L7

B gmp
WO

L7 5

WII & OS SR &
— )5 ¢, Day 43
WIFEPFS & OSEZARICL

PFS<4 v HX PFS =4 » H®
R ERE A IR L 72 & &5, Day 1 TidAEAEIZ
T2 o 7273, Day 43 Tld PFS =4 » H TH X
W, KA MR RS

12w, ICT
,PFS & OS |22

L IL-4 A3HAS AR

T3, Day431!

M T2 BR A A 5

2B T AR AT 3R S Bk 5 A "
PFS & OS ZARIZL7z. 2Dz, IFEEREREICE ST %
WREMEIZAR . — 05T, ICT 35 5-1 O KA 1ML T4 (3= 1
EaZEE% (ORR) e 84724 4, Day 1 OAH
WiE & PFS % BAFIZ L7,
AR ML EEER & [WARIC ICT 332 w50 5 728, KA
TV HEMED D 5.

RERBUZBIFR L

ARAY I IL-4

Wiz e

TWw5 728, Day 1 & Day 43 & @ RIS hERE T ¥ 7%
LR oI EZD.
FERTR

LRG58 T ICT $5- 5 o0 AR i f e Bk K & HH A%k 1
IR ERBUC IS IEAHBI O BIR 2 S 2 Z & &R L7z 1 4,
CNFE TOHED X 512 Day 1 o AW MU 72 EREL A5 5
WIIE PFS 2SRAUFCTHh - 7=, IFERERZ¥Ins ¢ 591 +
A I IL-2, IL4, RWILS5 A3 5. U ¥ 78Ek% B
S5 L2 1%, FHMICHEBRE LA 3825557 Day
1 ORI > 7 SEREAY PFS IS0 2 WIRRET, Day
1 ORMMIFRIRFA B 53 2 T RETE IRV, TL-5 134
FEERCUFRFLER Z M S 5. Lo L, ICT 512 &k 5K
Ry IL-5 B9hiE, OS Z2ARIC L7z 4 S ofERICB»

IR

IFIEERIC B WS, SRRV & bUEgE A
ED2ODIREED D Y, 8 JEEIC X > TEDOIEH D E
7 %.12 4], Day 1 o F M Uil 45 35 2L 3k %X PFS, OS

WS L 72 > 7225, Day 43 O KM IMLUFE S EREL AN
13 & PFS & OS & ARRIC L7z, BlifRRIC 3 v THFHE R ER
d~ 2z a7 7 — U M2 AL S & 2 720, 13 @K
RIREICE ATV D 2 E2E 2 5N, ICTHERICAFIR
HRREREZ L5 LTWDLEEZIONS.
B Ok

RS LB ER G, M 5 R AR Y T B E ke 30 4 R T
(MDSC) e~ 07 7 — V% b ENRI VD 5. fF
W, BEEEARIRE T =D, EEEE Y 2 1

Japanese Journal of Lung Cancer—Vol 60, No 7, Dec 20, 2020—www.haigan.gr.jp 961



Relationship Between ICIs’ Effect and Peripheral Differential Leukocyte Counts—Fujimoto et al

Table 3. The Multivariate Analysis of the Association Between Peripheral Differential Leu-

kocyte Counts and PFS and OS

*PFS *0S

HR (95%CI) p-value HR (95%CI) p-value
On day 1 (n=83)
PD-L1 (22C3) TPS 0.625 (0.448 to 0.870) 0.005 -
Serum albumin, g/dl 0.330 (0.117 to 0.624) <0.001 0.191 (0.081 to 0.448) <0.001
Serum LDH, U/I - 1.002 (1.000 to 1.005) 0.043
Neutrophils, /pl 0.999 (0.999 to 1.000) 0.076 0.999 (0.999 to 0.999) 0.014
Eosinophils, /pl 0.998 (0.997 to 0.999) 0.043
Basophils, /ul - -
Monocytes, /ul 1.001 (1.000 to 1.003) 0.006 1.002 (1.000 to 1.004) 0.002
Lymphocytes, /ul - 0.999 (0.998 to 1.000) 0.073
On day 43 (n="71)
Age, years - 1.049 (0.997 to 1.103) 0.062
ECOG PS - 2459 (1.010 to 5.477) 0.027
Serum albumin, g/dl 0.580 (0.305 to 1.101) 0.095 -
Serum LDH, U/! 1.004 (1.001 to 1.007) 0.001 1.006 (1.002 to 1.009) <0.001
Neutrophils, /ul - -
Eosinophils, /pl 0.998 (0.996 to 0.999) 0.029 0.997 (0.995 to 0.999) 0.022
Basophils, /ul 1.013 (1.000 to 1.025) 0.037 1.025 (1.007 to 1.044) 0.005
Monocytes, /ul 1.001 (1.000 to 1.002) <0.001 1.002 (1.000 to 1.003) <0.001
Lymphocytes, /ul 0.998 (0.998 to 0.999) <0.001 0.999 (0.998 to 0.999) 0.024
Differences in measurements between days 1 and 43 (n=71)
Serum albumin, g/dl 0.406 (0.213 to 0.774) 0.006 0.351 (0.157 to 0.783) 0011
Serum LDH, U/I 1.003 (1.000 to 1.006) 0.007 1.004 (1.001 to 1.007) 0.005
8 Neutrophils, /ul 1.000 (1.000 to 1.000)

8 Eosinophils, /pl -
8 Basophils, /ul -
T8 Monocytes, /ul -
T8 Lymphocytes, /ul

0.999 (0.998 to 0.999)

0.001 1.000 (1.000 to 1.000) 0.001

0.007

*PFS and OS were analyzed by multivariate Cox proportional hazards models based on the back-

ward elimination process.

8 indicates the value obtained by subtracting the peripheral differential leukocyte count on day 1

from that on day 43.

Abbreviations: PFS, progression-free survival; OS, overall survival; HR, hazard ratio; 95%CI, 95%

confidence interval; PD-L1, programmed death ligand 1; TPS, tumor proportion score; LDH, lactic acid

dehydrogenase; ECOG PS, Eastern Cooperative Oncology Group performance status.
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(A-F) These figures show the peripheral total and differential leukocyte counts in the PFS <4 months (n

=27) and PFS >4 months (n=44) groups on days 1 and 43. PFS, progression-free survival; *p<0.05.
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