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Abstract

CD24, a heavily glycosylated glycosylphosphatidylinositol-anchored surface pro-
tein, inhibits phagocytosis as potently as CD47. The relationship between such anti-
phagocytic factors and the immune response with immune-checkpoint inhibitors
(ICl) remains unexplored. We evaluated CD24 and CD47 tumor proportion scores
(TPS) in 68 of the 106 patients with advanced non-small-cell lung cancer who partici-
pated in a prospective observational study of ICI treatment. We also explored the im-
pact of CD24 TPS and CD47 TPS on ICl efficacy and serum cytokine changes. CD24
positivity (TPS > 1) was negatively associated with progression-free survival (PFS) of
ICl when PD-L1 TPS was < 50 (median PFS; 37 vs 127 d, P = .033), but there was no
association when PD-L1 TPS was = 50 (median PFS; 494 vs 144 d, P = .168). CD24
positivity was also related to significantly higher increase of CCL2 from baseline to
4-6 wk later, and such increase was notably observed only when PD-L1 TPS < 50
(P = .0004). CCL2 increase after ICl initiation was negatively predictive for survival
after initiation of ICl (median survival time; not reached vs 233 d; P =.028). CD47 TPS
high (>60) significantly suppressed the increase in vascular endothelial growth factor
(VEGF)-A, D and PDGF-AB/BB after ICl initiation. There was no association, how-
ever, between CD47 tumor expression and the efficacy of ICI. In conclusion, CD24,
not CD47, is a candidate negative predictive marker of ICl in advanced, non-small-
cell lung cancer with PD-L1 TPS < 50. Tumor expression of both CD24 and CD47 was
associated with changes in factors related to monocytes and angiogenesis after ICI
initiation (UMIN0O00024414).
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1 | INTRODUCTION

Immune-checkpoint inhibitors (ICl) are currently indispensable in
the treatment of advanced non-small-cell lung cancer (NSCLC), but
the effect can vary greatly from patient to patient. Using predictive
markers, the selection of patients in whom ICl is suggested to be
effective is important. Since KEYNOTE 010, the KEYNOTE 024 trial
revealed that the effectiveness of pembrolizumab monotherapy
could greatly differ depending on whether or not the PD-L1 tumor
proportion score (TPS) was 250%.%2 Most patients with advanced
NSCLC are examined for PD-L1 TPS to determine treatment strat-
egy in clinical practice. PD-L1 expression in tumors is induced by
IFN-y released by tumor-infiltrating lymphocytes, so high PD-L1
(TPS = 50) indicates the presence of lymphocytes primed against
tumors and release of IFN-«/.3'5 However, reported response rate
of ICl monotherapy in NSCLC is still c. 15% in patients with PD-L1
TPS < 50,° and 20% and 45% in non-selected and PD-L1 TPS = 50
NSCLC, respectively.2”? Further investigations for additional pre-
dictive markers are highly anticipated.

To induce antitumor immunity, antigen-presenting cells (APCs)
phagocytose tumor cells and process antigens to load peptides onto
major histocompatibility complex (MHC) class | or MHC class Il mol-
ecules, which leads to the priming of tumor-specific lymphocytes.'°
The combination of PD-1 inhibitors with inhibitors of CD47, a potent
inhibitor of phagocytosis, has been reported to enhance antitumor
efficacy, and APCs infiltration around the tumor has shown a sig-

nificant impact on manifestation of ICI efficacy,'1?

suggesting the
importance of such a mechanism that begins with phagocytosis.

CD24, a heavily glycosylated glycosylphosphatidylinositol-an-
chored surface protein, was recently reported to inhibit phagocy-
tosis by binding to sialic acid-binding Ig-like lectin 10 (Siglec-10) on
macrophages.’® CD47 has a so-called “don't eat me signal” through
its interaction with signal regulatory protein alpha (SIRP«), which is a
transmembrane glycoprotein expressed on normal cells and myeloid
cells including macrophages and dendritic cells.**'> CD24 and CD47
each enhance phagocytosis by inhibiting their respective signals and,
furthermore, inhibition of CD24 and CD47 simultaneously enhances
phagocytosis in an additive manner, suggesting that CD24 and
CDA47 are independent of each other.'®'® CD24 has been reported
to be associated with a poor prognosis in several cancers, includ-
ing NSCLC, breast, and ovarian cancer.Y CD47 promotes tumor
invasion and metastasis,?® and is also indicated to be associated
with poor prognosis in some types of neoplasms.??? The impact
on efficacy of ICl is not well understood, but they inhibit initiation
of immune induction, so expressions of CD24 and CD47 in tumors
are expected to play crucial roles, specifically in tumors with low ex-
pression of PD-L1.

By binding to PD-L1, PD-1 generates an inhibitory signal that

suppresses the function of PD-1-expressing cells. PD-1 is expressed

not only on lymphocytes, but also on macrophages and monocytes,
and inhibition of PD-1/L1 axis on such cells enhances phagocyto-
sis.?® Tumor-associated macrophages have been shown to produce
various cytokines including VEGF, PDFG, and CCL2,%4%¢ which are
angiogenic and macrophage/monocyte recruiting factors, and tumor
expression of CD24 and CD47 is expected to affect cytokine alter-
ations after ICl initiation through inhibition of phagocytosis. We con-
ducted a prospective observational study of patients with advanced
NSCLC treated with IClI monotherapy, and collected serum samples
for evaluation of cytokine levels before and after ICl administra-
tion.?”?® |n the current study, we evaluated CD24 and CD47 tumor
expression using tissues from patients enrolled in the observational
study, and investigated the relationship between the expression, al-

terations of cytokine serum level, and ICI efficacy.

2 | MATERIALS AND METHODS
2.1 | Patients and materials

This is a post-hoc analysis of a prospective biomarker study that
enrolled 106 patients with advanced NSCLC who provided writ-
ten informed consent and were treated with IClI monotherapy in
our department between December 2015 and September 2018
(UMINO00024414). We investigated 68 patients with preserved eval-
uable tissue samples taken before the start of ICl treatment. Details
of the prospective biomarker study were previously reported with re-
sults from the initial analysis.?”?® Briefly, the study collected periph-
eral blood just before ICI treatment and again in weeks 4-6 and later.
Administration of ICl and evaluation of efficacy and toxicity were
determined by each investigator. Efficacy was evaluated through
radiological examination every 6-8 wk in accordance with RECIST
v.1.1. Progression-free survival (PFS) was defined as the period from
the day of ICl initiation to the time of progression or death from any
cause. Survival time was defined as the period from the day of ICl ini-
tiation to the latest visit or to death. This study was approved by the
Wakayama Medical University Institutional Review Board (# 2654).

2.2 | Immunohistochemistry staining and evaluation

CD24, CD47, and PD-L1 expression in tumors were stained by im-
munohistochemistry using formalin-fixed paraffin-embedded tumor
tissue specimens. The BenchMark XT used in the immunostaining
performed deparaffinization of tissue sections at 75°C using EZ Prep
buffer (Ventana Medical System). Antigen retrieval was achieved in
Tris-EDTA base buffer, pH 8.5 (Cell Conditioning 1) for 60 min at
95°C. Endogenous peroxidase activity was quenched with 3% H,0,
for 10 min. The primary CD24 antibody (ab31622; Abcam plc) and
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CDA47 antibody (ab175388; Abcam) were diluted 1:100 and 1:1500
and incubated at 37°C for 60 min. The immunohistochemical reac-
tion was visualized using the Ultraview Universal Diaminobenzidine
(DAB) IHC Detection Kit in accordance with the manufacturer's pro-
tocol. Patients with known reactivity to antibodies were included as
positive controls, and negative controls were obtained by omitting
the primary antibody.

CD24, CD47, and PD-L1 expression in tumor cells were judged
to be positive if membranous staining was present and evaluated
by TPS, which is the percentage of viable tumor cells showing par-
tial or complete membrane staining. All pathological evaluation was
made independently by 2 pathologists (YK and JF) and results were
determined by consensus. Both clinical and pathological data were
masked at the time of scoring.

2.3 | Serum protein analysis

Using the collected peripheral blood, serum proteins were quan-
tified using Luminex 200 analyzer (Luminex) with Milliplex MAP
system (Millipore). Assays were performed with human cytokine/
chemokine panel 1, human angiogenesis/growth factor panel 1
and a multi-species TGF-p panel in accordance with the manufac-
turer's instructions. Standards or serum samples were mixed with
antibody-bound, chemically dyed beads, and incubated overnight at
4°C. Beads were washed and then incubated with the biotinylated
detection antibody for 1 h at room temperature. After washing, the
beads were incubated with phycoerythrin-labeled streptavidin for
30 min at room temperature and the median fluorescent intensities

were quantified. All samples were measured in duplicate.

2.4 | Statistical analysis

Clinical backgrounds of the enrolled patients were compared be-
tween high (TPS = 50) and low (<50) PD-L1 by the Xz test and the
Mann-Whitney test. PFS with ICl and survival time after ICl initia-
tion were calculated by Kaplan-Meier method. PFS and survival time
were compared by CD24 TPS (21 vs <1) and CD47 TPS (260 vs <60)
using log-rank test. Comparison was also made in high and low PD-L1
groups in the same manner. Correlation between CD24 TPS and
CD47 TPS was analyzed using Spearman rank correlation coefficient.

Regarding serum protein analysis, 57 proteins measured in the
prospective observational studies (Supporting Information Table S1)
were compared for baseline (pre-dose) values and the fold change.
This was calculated by dividing each value 4-6 wk later by those at
baseline, between CD24 TPS positive (TPS = 1) vs negative (TPS < 1)
patients, and high (TPS 2 60) vs low (<60) CD47 TPS patients using the
Mann-Whitney test. For proteins with significant differences in the
fold change, we made further comparison of difference between high
and low PD-L1. To evaluate the effect of the fold change in serum pro-
tein concentration on survival time, we divided the enrolled patients

into high and low by median of the fold change for comparison.

Statistical analyses were conducted with JMP version 14.0 soft-
ware (SAS Inc). In all analyses, P values were two-sided, and P < .05

was considered to be statistically significant.

3 | RESULTS

Clinical backgrounds of the 68 enrolled patients are shown in Table 1.
Median age was 70 y (range: 31-91) and 52 patients were East
Cooperative Oncology Group performance status (PS) 0-1 (76%). All
of the administered ICl were PD-1/L1 inhibitors and there were 26
patients with pembrolizumab, 27 with nivolumab, and 15 with at-
ezolizumab. The 26, 27, and 15 patients received ICl at 1st, 2nd, and
3rd, or later lines, respectively. PD-L1 was high in 27 patients (40%).
In the high PD-L1 group, 22 patients (81%) received ICl as the first
treatment, while 4 patients (10%) received it as the first treatment
in low PD-L1 group (P > .001). Not surprisingly, pembrolizumab was
frequently chosen in the high PD-L1 group (89%) while in the low
PD-L1 group, nivolumab, pembrolizumab, and atezolizumab were
chosen in 59%, 22%, and 20% of the patients, respectively. We saw
no other clear differences between the high and low PD-L1 groups.

Representative images and TPS of CD24 and CD47 are shown in
Figure S1 and Figure 1A. The median CD47 TPS was 60% (0-100).
Regarding CD24, more than half of enrollments expressed only < 1%
and patients of CD24 TPS > 1 and = 10 were 27 and 12 patients, re-
spectively. There were no differences in CD24 TPS or CD47 TPS be-
tween high and low PD-L1 groups (P = .556, .098) (Figure 1B). There
was low but significant correlation between CD24 TPS and CD47
TPS (r=.298, P =.014) (Figure 1C).

Patients were then divided into 2 groups according to CD47 TPS
by the median, 60, and CD24 TPS by 1, respectively, and compared
for PFS with ICI. There were no statistically significant differences
between CD24 positive and negative (TPS = 1, TPS < 1, median PFS
64 and 130 d, P = .924), or CD47 high and low (TPS = 60, TPS < 60,
median PFS 113 and 86 d, P = .213) (Figure 2A,D). However, the PFS
curves of CD24 positive and negative intersected, and we further
analyzed whether PD-L1 affects the impact of CD24 and CD47 TPS
on PFS.

The CD24-positive patients showed significantly shorter PFS
when PD-L1 was low (median PFS; 37 [95% confident interval: 20-
62] vs 127 d [44-212], P = .033), while patients with CD24 positive
tumors showed tendency of longer PFS compared with patients with
CD24 negative when PD-L1 was high (494 [77 to not reached] vs
144 d [67-238], P = .168) (Figure 2B,C).

Survival time from initiation of ICI treatment also showed similar
tendency when PD-L1 was low (median survival time; 120 vs 428 d,
P = .172), while survival curves were similar in all patients or patients
when PD-L1 was high (232 vs 428 d, P = .704; 482 vs 833 d, P = .562)
(Figure 3A-C). Response rates of CD24 positivity and negativity in the
low PD-L1 group were 7% and 20%, which were 55% and 47% in the
high PD-L1 group, respectively (P = .229, .691). CD47 TPS did not af-
fect survival time after initiation of ICl either (P = .861) (Figure 3D).
Moreover, the impact of CD47 TPS was not different between high
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TABLE 1 Clinical characteristics

Age (y), median (range)

Gender
Male
Female

Smoking status, n (%)
Never
Ex or current

PS
0-1
2

Histology
Squamous cell
Adenocarcinoma

Others

Previous chemotherapy

0
1
>2
Treatment
Nivolumab
Pembrolizumab
Atezolizumab
Stage
1
\Y

Recurrence

PD-L1 tumor expression

High (250%)
Low (<50%)
Gene alterations

WT
EGFR
ALK
NE

H 75
Cancer Science RIS e

PD-L1 high PD-L1 low

All (n = 68) (n=27) (n=41)
n (%) n (%) n (%) P value
70 (31, 91) 70 (55, 91) 71 (31, 85) 405
51 (75) 22 (85) 29 (71) .310
17 (25) 5(19) 12 (29)
11 (16) 2(7) 9(22) .602
57 (84) 25(93) 32(78)
52 (76) 23 (85) 29 (71) 160
16 (24) 4 (15) 12 (29)
24 (35) 8(30) 16 (39) .682
38 (56) 16 (59) 22 (54)

6(9) 3(11) 3(7)
26 (38) 22 (81) 4 (10) <.001*
27 (40) 3(11) 24 (59)
15 (22) 2(7) 13(32)
26 (38) 2(7) 24 (59) <.001*
33 (49) 24 (89) 9(22)

9(13) 1(4) 8(20)
11 (16) 3(11) 8 (20) .333
38 (56) 18 (67) 20 (49)
19 (28) 6(22) 13(32)
27 (40) 27 (100) 0
41 (60) 0 41 (100)
39 (57) 18 (67) 21 (51) 116

5(7) 0 5(12)

2(3) 1(4) 1(2)
22 (32) 8(30) 14 (34)

Abbreviations: ALK, anaplastic lymphoma kinase; EGFR, epidermal growth factor receptor;
NE, not examined; PD-L1, programmed death-ligand 1; PS, East Cooperative Oncology Group
performance status; WT, wild type.

*P < .05.

and low PD-L1 on either PFS or survival time (Figures 2E,F and 3E,F).
CD24 TPS, not CD47, was indicated to be a candidate negative predic-
tor for ICl treatment in tumors with low PD-L1.

Regarding serum protein concentration analysis, we analyzed
the fold change (ratio) of serum protein concentration from base-
line to 4-6 wk after ICl initiation. Notably, CD24 positive tumors sig-
nificantly augmented CCL2 increase, while CD47 high significantly

suppressed VEGF-A, VEGF-D, and PDGF-AB/BB after ICl initiation
compared with CD47 low (Figure 4A). Furthermore, we also ana-
lyzed the impact of PD-L1 expression on the effect of CD24 TPS
in changes of CCL2. Interestingly, significant augmentation of CCL2
increase in CD24-positive patients was observed only when PD-L1
was low (P = .0004) (Figure 4B). Regarding CD47, the suppressive
effect of CD47 on VEGF-D and PDGF-AB/BB was also seen when
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PD-L1 was low (P = .041, 0.030, respectively) while no impact of
PD-L1 was seen in VEGF-A (Figure S2).

CCL2 increase after ICl initiation was suggested to be at least
partially related to the negative impact of CD24 on ICI efficacy, so
we explored the impact of CCL2 fold changes on survival time after

ICI initiation. Comparing the survival curves by dividing enrolled

patients by the median of CCL2 fold change (1.00), the survival time
was significantly better in patients with CCL2 fold change < 1.00
(decrease) compared with in patients with CCL2 fold change = 1.00
(increase) (median survival time; not reached [95% confident in-
terval: 428-not reached] vs 233 d [148-17], P = .028) (Figure S3A).
PD-L1 TPS did not affect the impact of CCL2 alteration on survival



OZAWA ET AL. = 77
Cancer Science gmi4is 3%
(A) ALL (B) PD-L1 TPS <50 © PD-L1 TPS =250
1.0+ 1.0 1.0
— i, — - CD24 TPS <1
© Y
2 8Ly =———CD2ATPSZ 0.8 G P=0.562
=1
g 0.6 0.6 A P=0172 0.6 L,
p= L) Loonp L bt
o 0.4 0.4 " 0.4
b= '
8 ] — _u_l-| |
o 0.2 0.2 i 0.2+
“ 0.0 : i 0.0
. — T T T T T 1 0.0 i : i i . i . T T T T T 1
0 200 400 600 800 1000 1200 0 200 400 600 800 1000 1200 0 200 400 600 800 1000 1200
(D) (F)
1.0
= — * CD47 TPS <60
% 0.8 = CD47 TPS =60
a 0.6
° - i P=0.861
o
'_E 0.4_
o
Q.
o 021
o
0.0 ———————— 004+ 00 ; ; : ; : )
0 200 400 600 800 1000 1200 0 200 400 600 800 1000 1 0 200 400 600 800 1000 1200

Days after ICI commencement

FIGURE 3 A-C, Survival curves of CD24 TPS > 1 and < 1 after ICl initiation. A, All patients. B, Patients with PD-L1 TPS < 50. C, Patients
with PD-L1 2 50. D-F, Survival curves of CD47 TPS = 60 and < 60 after ICl initiation. D, All patients. E, Patients with PD-L1 TPS < 50. F,

Patients with PD-L1 2 50

(Figure S3B). Alterations of VEGF-A, VEGF-D, or PDGF-AB/BB
after ICl initiation did not impact on survival time after ICl initiation
(P=.818,.592, .528, respectively) (Figure S4A-C).

The effect of CD24 tumor expression was further analyzed by
subdividing the PD-L1 TPS < 50 group into PD-L1 TPS < 1 and 1-49
groups. Greater increase of CCL2 after ICl initiation and shorter sur-
vival tendency in the CD24-positive group were observed similarly
in both PD-L1 TPS < 1 and 1-49 groups (Figure S5). PFS was signifi-
cantly shorter in CD24-positive patients when PD-L1 TPS was < 1,
but there was no obvious overall difference between PD-L1 TPS < 1
and 1-49 (Figure S6A,B).

4 | DISCUSSION

In this study, CD24 expression (TPS > 1) was associated with shorter
PFS of IClI when PD-L1 TPS < 50, whereas CD47 did not affect ICI
efficacy, regardless of PD-L1 TPS. Serum CCL2 increased after the
initiation of ICl, but this was only seen in patients of CD24 positivity
and PD-L1 TPS < 50.

PD-L1 expression in tumors is induced by IFN-y from tumor-in-
filtrating lymphocytes.?’ In the patient of PD-L1 TPS < 50, antitu-
mor immunity is not considered to be well established. The priming
of lymphocytes by tumor antigen presentation through phagocyto-
sis should have a crucial role for the antitumor effect of ICI. It is

not therefore surprising that an anti-phagocytic signal, CD24, was

associated with poor efficacy of ICI in the patients with PD-L1
TPS < 50. Notably, the median PFS was only 37 d in CD24-posi-
tive/low PD-L1 patients, while it was 127 d in CD24-negative, low
PD-L1 patients. CD24 positivity was seen in 39% (16 out of 41) of
low PD-L1 patients and 40% (27 out of 68) of all ICl-treated pa-
tients. As a negative predictive marker for ICl, it was reported that
PFS of ICl combined with chemotherapy was 4.8 mo in patients with
STK11 mutation, while it was 6.9 mo in patients without STK11
mutation (P = .0012), and the positive rate of STK11 mutation was
30% (102 out of 337 patients).%® Very recently, however, PFS of ICI
monotherapy was reported to be similar between STK11 mutated
and non-mutated patients.3! Considering this together with the eas-
iness of evaluation, CD24 TPS = 1 combined with PD-L1 TPS < 50
could be a future negative predictive marker of ICl, although further
evaluation with more patients is necessary.

In contrast with PD-L1 TPS < 50, there was a trend for bet-
ter PFS in the CD24-positive patients with PD-L1 TPS > 50.
Antitumor immunity is probably already induced in patients with
PD-L1 TPS 2 50, and immune induction by phagocytosis and lym-
phocyte priming are not considered essential for the efficacy of
ICI. Furthermore, CD24 also inhibits Toll-like receptor 4 (TLR4) ac-
tivation by damage-associated molecular patterns (DAMPs) such as
high mobility group box-1 protein.? TLR4 activation of cancer cells

3334 \which re-

promotes the proinflammatory cytokine secretion,
cruit immune-suppressive cells such as myeloid-derived suppres-

sor cells, and the proliferation of cancer cells themselves. Cancer
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cell disruption by ICI treatment causes release of DAMPs, so CD24
on tumors may have enhanced the efficacy of ICI through the TLR4
signal inhibition of cancer cells by DAMPs when PD-L1 TPS 2 50.

Avoidance of phagocytosis by CD47 has been reported to lead
to the suppression of antigen presentation by APCs, resulting in sup-
pression of the induction of antitumor immunity.'®%! In the present
study, CD47 expression did not influence the effect of ICI, but we
showed for the first time that VEGF-A, -D and PDGF-AB/BB were
less increased in CD47 TPS (260) tumors after ICl initiation. In addi-
tion to arole as a “don't eat me signal,” CD47 suppresses the vascular
endothelial growth factor receptor 2 (VEGFR2) signal.®> Angiogenic
factors promote the production of VEGF themselves through au-
tocrine signaling, which acts through VEGFR2 on the tumor sur-
face.’23% |t can therefore be explained by CD47 expression on the
tumor inhibiting the production of VEGFs after ICl initiation. The oc-
currence of both inhibition of phagocytosis and suppression of pro-
duction of VEGFs may explain that there was no impact on antitumor
efficacy of ICI by CD47 tumor expression.

Unexpectedly, in current study, serum CCL2 increased in the
CD24-positive, low PD-L1 tumor patients after ICI initiation.
Signaling pathways modulated by CCL2 and its receptor play import-
ant roles in monocyte-, macrophage-, and myeloid-derived sup-
pressor cell recruitment to the tumor microenvironment.3¢-%8 The
attracted macrophages or monocytes easily become immune-sup-
pressive phenotypes, such as M2 macrophage or myeloid-derived
suppressor cells under the influence of the tumor microenviron-
ment, and such immune-suppressive cells inhibit the antitumor ef-

fects of T cell.®? CCL2 has been reported to be associated with a

40,41 and

poor prognosis in breast, prostate, and colorectal cancers,
this study is the first to show that increased CCL2 after ICl initiation
was significantly associated with shorter survival after ICl initiation.
However, the difference in survival between the CCL2-increased
and non-increased groups was similar for PD-L1 TPS < 1 and 2 50,
and the association between the negative effect of CD24 tumor ex-
pression on ICl and CCL2 changes remains unclear.

The mechanism behind CD24 tumor expression enhancing CCL2
production after ICl initiation is not understood. CD24 is expressed
not only in tumors, but also in macrophages and dendritic cells.
CD24 on such cells also binds to DAMPs and it inhibits TLR4 sig-
naling through an interaction with their own Siglec-10, which sub-
sequently suppresses production of CCL2.%? Binding of CD24 on
tumors to Siglec-10 on immune cells may therefore have prevented
the suppression of TLR4 signaling of immune cells by inhibiting the
binding of CD24 on immune cells to Siglec-10. Moreover, increased
production of CCL2 was observed only in tumors with low PD-L1,
which may be because Siglec-10 is also expressed on Band T cells.**
44|t is possible that Siglec-10 on tumor-infiltrating macrophages did
not sufficiently bind to tumor CD24 because of the high lymphocyte
infiltration in PD-L1 high tumors. Our results show that CD24 and
CDA47 have very different effects on not only the antitumor effects
of ICls, but also on cytokine production after ICl administration.
CD24 and CD47 should therefore be considered to be completely
independent factors.

A limitation of this study is that we only evaluated patients with
evaluable preserved tissue. Inevitably, it is expected that the num-

ber of patients in which specimens are easily obtained will increase,
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which may be a bias. In addition, the expression of CD24 and CD47
was divided into 2 groups based on the median value in the current
study, which may not be the best means of division. Confirmation of
the current results by evaluation with a larger number of patients in
the future is therefore required.

In conclusion, CD24 TPS 2 1 can be a candidate negative
predictive marker of ICl, and CD24 inhibition may be a promis-
ing therapeutic target in combination with ICI, especially when
PD-L1 TPS was < 50. Tumor expression of both CD24 and CD47
was associated with changes in factors related to monocytes and
angiogenesis after ICl initiation. This study further highlights the
variation in CCL2 after ICl administration and further investigation

is warranted.
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