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Abstract
Backgroud: Recent studies have indicated that programmed cell death-ligand 1 (PD-
L1) and cluster of differentiation 47 (CD47) play an essential role in tumor immune
evasion and may serve as potential targets for combined immunotherapy. The aim
of our study was to evaluate the PD-L1/CD47 expression status in lung squamous
cell carcinoma (LUSC) and lung adenocarcinoma (LUAD), and explore its survival
impact and relevance with the immune microenvironment.
Methods: The specimens from 190 LUSC and 240 LUAD patients who underwent intent-
to-treat surgeries were retrospectively collected for immunohistochemistry assays of PD-
L1, CD47, cluster of differentiation 8 (CD8), and cluster of differentiation 68 (CD68).
Results: A total of 96 (22.3%) and 296 (68.8%) cases were positive for PD-L1 and CD47
expression, respectively, and 80 (18.6%) of them demonstrated the co-expression of PD-L1/
CD47. The rate of PD-L1/CD47 co-expressionwas 23.7% in LUSC, significantly higher than
the 14.6% in LUAD (p = 0.018). The median overall survival (OS) for all patients was
55.9 months (range 2.0–146.0 months). The univariate analysis showed that patients with
positive CD47 expression (LUSC p = 0.003, LUAD p = 0.036) and PD-L1/CD47 co-
expression (LUSC p = 0.023, LUAD p = 0.004) exhibited significantly worse prognosis.
The multivariate analysis demonstrated that PD-L1/CD47 co-expression was an indepen-
dent prognostic factor for OS (LUSC hazard ratio [HR] 1.922, 95% CI 1.245–2.969,
p= 0.003; LUAD HR 1.549, 95% CI 1.015–2.364, p= 0.043). PD-L1/CD47 co-expression
was associated with high CD8-positive T-lymphocyte density in LUSC (p = 0.004) and
LUAD (p= 0.043), andwith high CD68-positivemacrophage density in LUSC (p= 0.026).
Conclusions: PD-L1/CD47 co-expression was an independent prognostic factor for
LUSC and LUAD patients and may serve as a potential predictive biomarker for
combined dual-targeting immunotherapy.
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INTRODUCTION

Lung cancer, which is the leading cause of cancer deaths,
results in more than 25% of cancer-related mortality
worldwide.1 Approximately 2.5 million people are newly
diagnosed with lung cancer per year, 85% of them with non-
small cell lung cancer (NSCLC). Adenocarcinoma and squa-
mous cell carcinoma are the two most common subtypes.2

Targeted therapy has been applied to clinical practice and
has revolutionized NSCLC treatment. However, only a small
percentage of patients could benefit from tyrosine kinase
inhibitors (TKI).3

Immune checkpoints can prevent autoimmunity in our
bodies.4 However, overexpression of some immune check-
point molecules in tumors can generate an immunosuppres-
sive microenvironment, making tumor cells evade the
recognition of T cells and macrophages,5 leading to the
rapid growth of tumors. Blockade of the immune check-
points has become one of the most promising therapeutic
strategies for malignant tumors. programmed cell death
1 (PD-1)/programmed cell death-ligand (PD-L1) is the most
widely recognized immune checkpoint,4,6 and PD-1/PD-L1
inhibitors have showed a response rate of 30%, greatly
improving the survival of NSCLC patients.7 However, a
large number of patients still cannot benefit from PD-1/PD-
L1 monotherapy. Cluster of differentiation 8 (CD8) T cells,
a subpopulation of adaptive lymphocytes, play a crucial role
in the PD-1/PD-L1 inhibitor-mediated antitumor effect.
They attack tumor cells presenting tumor-associated antigen
with major histocompatibility complex class I (MHC I) on
their surface, and then lead to tumor cell cytostasis and kill-
ing by producing interferon gamma.8

Recently, macrophages have emerged as a new potential
target of immunotherapy. Tumor-associated macrophages
(TAMs) can eliminate tumor cells through phagocytosis,
maintaining a suppressive tumor microenvironment (TMA).1

Cluster of differentiation 47 (CD47) is a transmembrane glyco-
protein ubiquitously expressed in normal cells and serves as a
cellular receptor regulating phagocytosis. CD47 binding to the
signal-regulated protein (SIRPα) expressed on the surface of
macrophages can protect cells from being “eaten” by macro-
phages.4 Various malignancies such as gastric, bladder, colorec-
tal, and breast cancer were found to be associated with CD47
overexpression.9 However, previous studies focusing on the rela-
tionship between CD47 expression andNSCLC remain limited.

Several studies have confirmed that the combination of
two or three immune checkpoint inhibitors could show bet-
ter antitumor effects.10 For instance, the combination of
PD-1/PD-L1 inhibitor and CD47 blockade could generate
synergistic antitumor efficacy.11,12 The aim of this study was
to evaluate the expression level of PD-L1 and CD47 in lung
squamous cell carcinoma (LUSC) and lung adenocarcinoma
(LUAD) patients, explore the relationship between this
expression status and clinical characteristics and prognosis
of patients, and assess cytotoxic T-lymphocyte and macro-
phage infiltration to depict the microenvironment.

METHODS

Patients

A total of 430 patients diagnosed with NSCLC, including
190 patients with LUSC and 240 with LUAD according to
the 2015 World Health Organization (WHO) classifica-
tion, were enrolled in this study. They all underwent
intent-to-treat surgeries in the Cancer Hospital, Chinese
Academy of Medical Sciences from April 2006 to
November 2013. The surgeries included sublobectomy,
lobectomy or pneumonectomy if the clinical condition
permitted, and all the patients underwent systematic or
lobe-specific lymph node dissection. Standard clinico-
pathological characteristics and tumor tissues were retro-
spectively obtained. Clinical characteristics we extracted
included age, gender, smoking status, tumor differentia-
tion, T staging, N staging, M staging, TNM staging, surgi-
cal procedures, completeness of resection, and overall
survival. The tumors were staged according to the Ameri-
can Joint Committee on Cancer staging system (the 8th
version). All the 430 patients were followed up until
20 September 2018 or until the date of death. The follow-
up information was obtained from their medical records
or by getting in contact with their families. This study was
approved by the ethics committee of the National Cancer
Center/Cancer Hospital, Chinese Academy of Medical
Sciences and Peking Union Medical College.

Evaluation of the tumor immune
microenvironment

Immunohistochemistry (IHC) of PD-L1, CD47, CD8 and
cluster of differentiation 68 (CD68) was performed on tis-
sue microarrays (TMAs). The tissues were obtained by
surgery and embedded in paraffin. We took two 2-mm
cores from each sample to constitute the TMAs, and then
4-μm thick TMA sections were manufactured. We incu-
bated the TMAs with the primary antibodies against
CD47 (EPR21794, Abcam), PD-L1 (28-8, Abcam), CD68
(KP1, Abcam) and CD8 (D8A8Y, CST), and then with the
secondary antibodies and 3, 30-diaminobenzidine (DAB).
Two independent pathologists, who were blinded to the
clinical information, examined the results of the IHC.
Membranous tumor proportion score (TPS) was applied
to score the PD-L1 and CD47 expression. PD-L1 and
CD47 positive were defined as TPS ≥ 1% and TPS ≥ 5%,
respectively. PD-L1/CD47 co-expression was defined as
PD-L1 positive and CD47 positive. We counted the num-
ber of CD8-positive tumor-infiltrating lymphocytes
(TILs) and CD68-positive macrophages in six high-power
fields and calculated the average for each case. With the
median count as the cut-off value, we divided the density
of CD8-positive TILs and the density of CD68-positive
macrophages into high and low groups.

1744 YANG ET AL.



T A B L E 1 The univariate and multivariate analyses of factors associated with overall survival in LUSC cases

Variable N (%)

Univariate analysis Multivariate analysis

HR (95% CI) p value HR (95% CI) p value

Age (years) <60 88 (46.3) 0.743 (0.510–1.083) 0.122 0.684 (0.466–1.005) 0.053

≥60 102 (53.7)

Gender Male 183 (96.3) 1.435 (0.455–4.521) 0.537 1.101 (0.345–3.517) 0.871

Female 7 (3.7)

Smoking history Smokers 176 (92.6) 0.852 (0.396–1.830) 0.681

Nonsmokers 14 (7.4)

Differentiation Poor 95 (50.0) 1.415 (0.973–2.059) 0.069 1.590 (1.073–2.357) 0.021

Moderate and high 95 (50.0)

T 1–2 124 (65.3) 0.364 (0.250–0.531) <0.001 0.437 (0.297–0.643) <0.001

3–4 66 (34.7)

N 0–1 131 (68.9) 0.421 (0.282–0.602) <0.001 0.399 (0.268–0.595) <0.001

2 59 (33.1)

TNM stage 1–2 104 (54.7) 0.344 (0.235–0.504) <0.001

3 86 (45.3)

PD-L1 Positive 51 (26.8) 1.504 (1.007–2.248) 0.046

Negative 139 (73.2)

CD47 Positive 124 (65.3) 1.866 (1.232–2.826) 0.003

Negative 66 (34.7)

PD-L1/CD47 Co-expression 45 (23.7) 1.613 (1.069–2.435) 0.023 1.922 (1.245–2.969) 0.003

Others 145 (76.3)

Abbreviations: CD47, cluster of differentiation 47; CI, confidence interval; HR hazard ratio; LUSC, lung squamous cell carcinoma; PD-L1, programmed cell death-ligand 1.

T A B L E 2 The univariate and multivariate analyses of factors associated with overall survival in LUAD cases

Variable N (%)

Univariate analysis Multivariate analysis

HR (95% CI) p value HR (95% CI) p value

Age (years) <60 122 (50.8) 0.548 (0.399–0.753) <0.001 0.535 (0.387–0.739) <0.001

≥60 118 (49.2)

Gender Male 143 (59.6) 1.223 (0.887–1.685) 0.220 1.279 (0.915–1.789) 0.150

Female 97 (40.4)

Smoking history Smokers 108 (45.0) 0.784 (0.574–1.072) 0.127

Nonsmokers 132 (55.0)

Differentiation Poor 133 (55.4) 1.248 (1.063–1.465) 0.007 1.094 (0.921–1.299) 0.306

Moderate and high 107 (44.6)

T 1–2 176 (73.3) 0.737 (0.623–0.872) <0.001 0.625 (0.440–0.887) 0.009

3–4 64 (36.7)

N 0–1 148 (61.7) 0.483 (0.353–0.661) <0.001 0.492 (0.354–0.684) <0.001

2 92 (38.3)

TNM stage 1–2 129 (53.8) 0.494 (0.361–0.677) <0.001

3–4 111 (46.2)

PD-L1 Positive 45 (18.8) 1.517 (1.041–2.210) 0.030

Negative 195 (81.3)

CD47 Positive 172 (71.7) 1.470 (1.026–2.106) 0.036

Negative 68 (28.3)

PD-L1/CD47 Co-expression 35 (14.6) 1.815 (1.204–2.736) 0.004 1.549 (1.015–2.364) 0.043

Others 205 (85.4)

Abbreviations: CD47, cluster of differentiation 47; CI, confidence interval; HR hazard ratio; LUAD, lung adenocarcinoma; PD-L1, programmed cell death-ligand 1.
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F I G U R E 1 Representative images of
immunohistochemical staining for PD-L1 and
CD47. (a) Positive membrane staining for
PD-L1. (b) Negative membrane staining
for PD-L1. (c) Positive membrane staining for
CD47. (d) Negative membrane staining for
CD47. Scale bar: 50 μm. PD-L1, programmed
cell death-ligand 1; CD47, cluster of
differentiation 47

F I G U R E 2 Kaplan–Meier curves demonstrating overall survival of patients with LUSC and LUAD according to PD-L1 expression status
(LUSC (a), LUAD (d)), CD47 expression status (LUSC (b), LUAD (e)), and PD-L1/CD47 co-expression status (LUSC (c), LUAD, (f )). CD47,
cluster of differentiation 47; CI, confidence interval; HR, hazard ratio; LUAD, lung adenocarcinoma; LUSC, lung squamous cell carcinoma; PD-L1,
programmed cell death-ligand 1
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Statistical analysis

Overall survival (OS) was defined as the time from initial
surgery to death or the last follow-up. All data analyses were
performed using SPSS version 26. The Kaplan–Meier
method was used to evaluate survival and the log-rank test
was used to determine significance. The Cox proportional
hazard model was used to assess the prognosis with adjust-
ment for clinicopathological factors. p < 0.05 was considered
statistically significant.

RESULTS

Patients and clinicopathological characteristics

A total of 430 patients with NSCLC (190 with LUSC and
240 with LUAD) were involved. The clinicopathological
characteristics are shown in Tables 1 and 2. The median age
of all patients was 60.4 years (range 35–80 years),
326 (75.8%) were male, and 284 (66.0%) were smokers. At
diagnosis, 62.6% of these patients had regional lymph node
metastasis, and there were 97 (22.6%) stage I patients,
136 (31.6%) stage II patients, 195 (45.3%) stage III
patients, and 2 (0.4%) stage IV patients. All patients under-
went intent-to-treat surgeries including sublobectomy,

lobectomy, bilobectomy or pneumonectomy. A total of
96 (22.3%) cases were positive for PD-L1 expression and
296 (68.8%) were positive for CD47 expression, respectively,
and 80 (18.6%) of them demonstrated co-expression of PD-
L1/CD47. The representative IHC images for PD-L1 and
CD47 are shown in Figure 1. The rates of PD-L1 positive
and co-expression of PD-L1/CD47 were 26.8% and 23.7% in
LUSC cases, respectively, which were significantly higher
than the 18.8% and 14.6% in LUAD cases (PD-L1 positive:
p = 0.048; co-expression of PD-L1/CD47: p = 0.018). How-
ever, there was no significant difference in the
CD47-positive rate between LUSC and LUAD cases (LUSC
65.3%, LUAD 71.7%).

Analysis of survival

Follow-up was performed for all patients and 270 (62.8%)
patients had died at the time of data extraction. The median
OS for all patients was 55.9 months (range 2.0–
146.0 months) and the 5-year survival rate was 46.3%. We
performed survival analysis using the Kaplan–Meier curve
and found that in both the LUSC and LUAD cohorts
patients with positive CD47 expression (LUSC: p = 0.003;
LUAD: p = 0.036), positive PD-L1 expression (LUSC:
p = 0.046; LUAD: p = 0.030) and PD-L1/CD47 co-

F I G U R E 3 Representative images of
immunohistochemical staining for CD8 and
CD68. (a) High density of CD8-positive
lymphocyte infiltration. (b) Low density of
CD8-positive lymphocyte infiltration.
(c) High density of CD68-positive
macrophage infiltration. (d) Low density of
CD68-positive macrophage infiltration. Scale
bar: 50 μm. CD8, cluster of differentiation 8;
CD68, cluster of differentiation 68
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expression (LUSC: p = 0.023; LUAD: p = 0.004) exhibited a
significantly worse prognosis (Tables 1 and 2, and Figure 2).
In addition, advanced T stage, N stage, and TNM stage were
associated with poor prognosis in LUSC patients (T stage:
p < 0.001; N stage: p < 0.001; TNM stage: p < 0.001)
(Table 1), and older age, poor tumor differentiation, and
advanced T stage, N stage, and TNM stage were associated
with poor prognosis in LUAD patients (age: p < 0.001; dif-
ferentiation: p = 0.007; T stage: p < 0.001; N stage:
p < 0.001; TNM stage: p < 0.001) (Table 2). In multivariate
analysis, we identified that tumor differentiation, T stage, N
stage, and PD-L1/CD47 co-expression were independent
prognostic factors for LUSC patients (differentiation: HR
1.590, 95% CI 1.073–2.357, p = 0.021; T stage: HR 0.437,
95% CI 0.297–0.643, p < 0.001; N stage: HR 0.399, 95% CI
0.268–0.595, p < 0.001; PD-L1/CD47 co-expression: HR
1.922, 95% CI 1.245–2.969, p = 0.003) (Table 1), and age, T
stage, N stage, and PD-L1/CD47 co-expression were inde-
pendent prognostic factors for LUAD patients (age: HR
0.535, 95% CI 0.387–0.739, p < 0.001; T stage: HR 0.625,
95% CI 0.440–0.887, p = 0.009; N stage: HR 0.492, 95% CI
0.354–0.684, p < 0.001; PD-L1/CD47 co-expression: HR
1.549, 95% CI 1.015–2.364, p = 0.043) (Table 2).

Association between PD-L1/CD47 expression
and CD8-positive TIL density and CD68-
positive macrophage density

IHC for CD8 and CD68 was performed in this study. The
median CD8 densities were 23 (range 0–231) and 18 (range

0–110), and the median CD68 densities were 3 (range 0–22)
and 5 (range 0–30) in the LUSC and LUAD cohorts, respec-
tively. All patients were divided into CD8-positive TILs or
CD68-positive macrophage high and low groups according
to the median density as the boundary. The representative
IHC images for CD8 and CD68 are shown in Figure 3. The
percentage of patients with high CD8-positive TIL density
was significantly higher in the PD-L1 positive group (LUSC:
p = 0.005; LUAD: p = 0.008) and the PD-L1/CD47 co-
expression group (LUSC: p = 0.004; LUAD: p = 0.043) in
both cohorts (Tables 3 and 4). The percentage of patients
with high CD68-positive macrophage density was signifi-
cantly higher in the CD47-positive group (p < 0.001) and
the PD-L1/CD47 co-expression group (p = 0.026) in the
LUSC cohort but not in the LUAD cohort (p = 0.199 and
0.365) (Tables 3 and 4).

DISCUSSION

All the patients in our cohort underwent intent-to-treat sur-
geries. A total of 246 (56.9%) patients were stage III at diag-
nosis. The median OS of our cohort was 55.9 months (range
2.0–146.0 months), which was slightly longer than that
reported by previous studies,13 and the 5-year survival rate
of our cohort was 46.3% (stage I 67.0%, stage II 53.7%, stage
III 31.3%, stage IV 0%). In the separate LUSC or LUAD
cohort, patients with advanced T/N/TNM stage exhibited
significantly worse prognosis, and T stage and N stage were
demonstrated to be independent prognostic factors, which
was consistent with reports by previous studies.13 Inhibition

T A B L E 3 Associations between CD8-positive T cells and CD68-positive macrophage density with PD-L1 expression, CD47 expression, and PD-L1/
CD47 co-expression in LUSC cases

Factors

PD-L1, N% CD47 PDL1/CD47

Positive Negative p Positive Negative p Positive Negative p

CD8 Low 17 79 0.005 57 39 0.095 14 82 0.004

High 34 60 67 27 31 63

CD68 Low 20 77 0.051 48 49 <0.001 16 96 0.026

High 31 62 76 17 29 64

Abbreviations: CD8, cluster of differentiation 8; CD47, cluster of differentiation 47; CD68, cluster of differentiation 68; CI, confidence interval; HR hazard ratio; LUSC, lung
squamous cell carcinoma; PD-L1, programmed cell death-ligand 1.

T A B L E 4 Associations between CD8-positive T cells and CD68-positive macrophage density with PD-L1 expression, CD47 expression, and PD-L1/
CD47 co-expression in LUAD cases

Factors

PD-L1, N% CD47 PDL1/CD47

Positive Negative p Positive Negative p Positive Negative p

CD8 Low 15 108 0.008 84 39 0.254 12 111 0.043

High 30 87 88 29 23 94

CD68 Low 17 104 0.070 82 39 0.199 15 106 0.365

High 28 91 90 29 20 99

Abbreviations: CD8, cluster of differentiation 8; CD47, cluster of differentiation 47; CD68, cluster of differentiation 68; CI, confidence interval; HR hazard ratio; LUAD, lung
adenocarcinoma; PD-L1, programmed cell death-ligand 1.
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of the PD-1/PD-L1 immune checkpoint is a promising anti-
cancer therapy, especially for metastatic NSCLC, and PD-L1
expression is a predictive biomarker for immunotherapy.
The PD-L1-positive rate in our study was 22.3%, which is
lower than that reported by previous studies, ranging from
24% to 60%.14–16 The difference might be due to the limited
sample size, different definition of PD-L1 positivity, differ-
ent tumor stages, and different percentages of histologic
subtypes. We found that the PD-L1-positive rate was 26.8%
in our LUSC cohort and more than 18.8% in our LUAD
cohort, which was consistent with previous studies.17–19 PD-
L1 expression was correlated with poor prognosis in our
LUSC and LUAD cohorts. Although PD-1/PD-L1 inhibitors
have provided new treatment options for NSCLC patients
and greatly improved the prognosis, the response rate was
approximately 20% in unselected patients and nearly 50% in
selected patients,20 and a large proportion of patients still
failed to benefit from PD-1/PD-L1 inhibitor treatment, indi-
cating that PD-1/PD-L1 blockade monotherapy was not
potent enough.

Previous studies demonstrated that CD47 is an immune
checkpoint molecule that is ubiquitously expressed in normal
tissues. CD47 mediates a “do not eat me” signal to ensure
that healthy autologous cells will not be eaten. For instance,
CD47 expressed on the surface of immature red blood cells
transmits a “do not eat me” signal by binding to SIRPα on
macrophages to prevent red blood cells being inappropriately
phagocytosed.21 Meanwhile, the old red blood cells do not
express CD47 on their surface membranes, facilitating elimi-
nation from the circulation and similarly contributing to
blood hemostasis. Various studies have shown that tumor
cells also express CD47 on their surface, thereby protecting
them from phagocytosis by macrophages. CD47 blockade can
promote macrophage- and dendritic cell-mediated phagocy-
tosis of tumor cells. Macrophages submit cancer cell antigens
to T cells through MHC I to activate CD8+ T cells. Then
CD8+ T cells target the tumor cells and destroyed them.22

Yoshida et al. have showed that the CD47-positive rate is
49.5% in early stage gastric cancers. They found that the over-
all 5-year survival rate for the CD47-positive subgroup was
significantly lower than that for the CD47-negative sub-
group.23 Similar findings in other tumors have also been
reported, including acute myeloid leukemia, non-Hodgkin’s
lymphoma, breast cancer, liver cancer, and small-cell lung
cancer.24–29 Several studies have focused on CD47 expression
in NSCLC. Hui Zhao et al. constructed an assay system
in vitro based on three-dimensional microfluidic chip to cul-
ture NSCLC cells and found CD47 downregulation in NSCLC
cells in vivo conspicuously inhibited the development of
tumors. In recent studies of NSCLC, the CD47 positive rates
ranged from 53% to 84%, while the CD47 positive rates were
65.3% and 71.7% in LUSC and LUAD, respectively, in our
study.1,11 As far as we know, this is the largest cohort of
LUSC and LUAD cases focusing on PD-L1 and CD47 co-
expression. We observed that high CD47 expression was
associated with poor prognosis, indicating the therapeutic
potential of targeting CD47 for NSCLC patients.

Formerly, CD47 and PD-L1 inhibitors were believed to
arouse therapeutic benefit through respective mechanisms.
However, Sockolosky et al. found that when CD47-mediated
SIRPα signaling was blocked, anti-PD-L1 antibodies intensi-
fied macrophage phagocytosis of B16F10 cells in vitro.30,31

When the PD-1/PD-L1 axis is blocked, phagocytosed tumor
cell antigens submitted by macrophages can potentiate
T-cell responses. Although blocking CD47 alone can pro-
duce antitumor effects, blocking CD47 and PD-L1 at the
same time will produce better synergistic effects. Therefore,
PD-L1 and CD47 dual-targeting might demonstrate a pre-
liminary promising therapeutic effect, and exploring the
co-expression status of PD-L1 and CD47 in NSCLC could
provide clues for refined combined immunotherapy.
Through univariate and multivariate analysis, our study
showed PD-L1 and CD47 co-expression was an independent
prognostic factor in both the LUAD and LUSC cohorts. A
total of 18.6% patients had co-expression of PD-L1 and
CD47, and there was a significant correlation between the
expression levels of PD-L1 and CD47, which might be due
to an essential oncogenic transcription factor MYC. The
expression levels of PD-L1 and CD47 on the surface of
tumor cells were simultaneously regulated by MYC, further
indicating the theoretically feasible application prospect of
PD-L1 and CD47 dual-targeting therapy.32 Advancement in
gene and protein engineering technology has developed
multiple bispecific antibodies (BsAb), which can block mul-
tiple immune checkpoints as a single agent. “BsAb or
multispecific antibodies (MsAb)” as next-generation thera-
peutic agents have promoted multiple candidates into ongo-
ing clinical trials. Recently, several anti-CD47 bispecific
antibodies have been under investigation in patients with
leukemia and advanced solid tumors.33

Furthermore, we also analyzed the expression status of
CD8 and CD68, the specific markers of killer T cells and
macrophages. CD8 is a transmembrane glycoprotein that
serves as a coreceptor for the T-cell receptor. CD8 is pre-
dominantly expressed on cytotoxic T cells, which play cen-
tral roles in cell-mediated immune attack, whereas it can be
expressed on natural killer and dendritic cells. The percent-
age of patients with high CD8-positive TIL density was
higher in the PD-L1 positive group and the PD-L1/CD47
co-expression group in both LUSC and LUAD, and the per-
centage of patients with high CD68-positive macrophage
density was higher in the CD47 positive group and the
PD-L1/CD47 co-expression group in LUSC. The associa-
tion between CD8 T cells and PD-L1 expression on cancer
cells was observed in many types of cancers,34,35 which
could be explained by an underlying mechanism that
PD-L1 expression could be induced by CD8 T lympho-
cytes via interferon-γ.36 The existence of CD8 T cells and
macrophages forces tumor cells to develop an adaptive
immune escape mechanism. PD-L1 and CD47 expression
was closely connected to the tumor immune microenvi-
ronment in NSCLC, indicating that they could be
potential predictive biomarkers for future combined
immunotherapy.
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In conclusion, we summarized the status of PD-L1 and
CD47 expression in LUSC and LUAD, and found that PD-
L1/CD47 co-expression is an independent prognostic factor
and is associated with CD8-positive TILs density. PD-L1/
CD47 co-expression might serve as a predictive biomarker
for future combined dual-targeting immunotherapy.
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