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[ Abstract] Background and purpose: Programmed death 1 (PD-1) plays an important role in the regulation of peripheral
immune tolerance. The expression of PD-1 in tumor-infiltrating lymphocytes of hepatocellular carcinoma (HCC) and the relationship
between PD-1 expression and CD8”™ T lymphocytes is unclear. This study was aimed to investigate the expression of PD-1 in
tumor-infiltrating lymphocytes of HCC and its prognostic significance. Methods: Pathological paraffin samples of 344 HCC
patients who underwent surgery in Nantong Third People’s Hospital from January 2008 to December 2016 were included. Tissue
microarray was prepared. The protein expressions of PD-1 and programmed death ligand-1 (PD-L1) in HCC tissues were detected
by immunohistochemical assay. Statistical analysis was performed to determine the correlation between the expression of PD-1 in

tumor-infiltrating lymphocytes and the clinicopathological parameters of HCC, the expression of PD-L1, CD8" T lymphocytes and
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the prognosis of patients. The influence of CD8” PD-1" double expression T lymphocyte density on the prognosis of HCC patients
was detected by immunohistochemical double labeling. Results: PD-1 positive signal was localized on the membrane or cytoplasm
of HCC tumor-infiltrating lymphocytes. The high expression rate of PD-1 was 43.9%, which was related to tumor histological
grade (P=0.009), tumor cell PD-L1 expression (P<0.001), tumor-infiltrating lymphocytes PD-L1 expression (P<0.001) and tumor
infiltrating CD8" T lymphocyte density (P=0.003). Moreover, PD-1 overexpression was an independent risk factor for evaluating the
overall survival (OS) rate and the disease-free survival (DFS) rate (OS: HR=1.654, P=0.010; DFS: HR=2.518, P<0.001). In addition,
patients with high-density tumor-infiltrating CD8" PD-1" double expression T-lymphocytes had worse OS and DFS compared with
those with low-density tumor (P<0.001). Conclusion: The expression of PD-1 in tumor-infiltrating lymphocytes of HCC may be a

potential prognostic factor.
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Fig. 1 Expressions of PD-1, PD-L1 and CD8 detected by immunohistochemistry

A, B: PD-1 was highly expressed in HCC tumor-infiltrating lymphocytes; C, D: The expression of PD-1 was low in HCC tumor-infiltrating
lymphocytes; E, F: PD-L1 was highly expressed in HCC tissues; G, H: The expression of PD-L1 was low in HCC; I, J: PD-L1 was highly expressed
in HCC tumor-infiltrating immune cells; K, L: The expression of PD-L1 was low in HCC tumor-infiltrating immune cells; M, N: CDS labeled tumor-
infiltrating T lymphocytes showed high density; O, P: CDS labeled tumor-infiltrating T lymphocytes showed low density. A, C, E, G, I, K, M, O were
H-E staining (x200); B, D, F, H, J, L, N, P were EnVision staining (x200)

PD-1#%R X S5HCCE R IRRFEESH . PD-L1FRERMEZIECDS THE MM X R

Tab. 1 Relationship between PD-1 expression and clinicopathological parameters, PD-L1 expression and tumor-infiltrating CD8" T

lymphocytes in HCC patients

()

PD-1 expression

Characteristic Number of patients P value
Low High

Agelyear 0.512
<553 180 104 76
>55.3 164 89 75

Gender 0.108
Male 271 146 125
Female 73 47 26

HBsAg 0.994
Negative 66 37 29
Positive 278 156 122
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PD-1 expression

Characteristic Number of patients P value
Low High
Liver cirrhosis 0.227
Absent 55 34 21
Present 289 159 130
Tumor size D/cm 0.121
<3 125 77 48
>3 219 116 103
Histological grading 0.009
I 26 22 4
I 115 63 52
1] 203 108 95
Microvascular invasion 0.104
Absent 228 135 93
Present 116 58 58
Tumor cell PD-L1 expression <0.001
Absent 269 182 87
Present 75 11 64
Tumor-infiltrating lymphocyte PD-L1 expression <0.001
Absent 182 131 51
Present 162 62 100
Tumor-infiltrating CD8" T lymphocyte density 0.003
Low 188 119 69
High 156 74 82
A
101 (I?rDo-];phjgh expression 104 « Cirgup
e - \ e ey
084 | PO low expresioncensored R s e
4 ' Log-rank P<0.001 984 Log-rank P<0.001
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Fig. 2 The prognostic value of PD-1 expression in HCC patients

A: Kaplan-Meier survival analysis showed that the OS rate of PD-1 high expression group was lower than that of low expression group; B: Kaplan-
Meier survival analysis showed that the DFS rate of PD-1 high expression group was lower than that of low expression group



424 B %, = P I7EAMREIE SRR N A R SHSEMEE M

* 2 BREZFMEZEERCOXEARHrOSHINEF

Tab.2 Univariate and multivariate COX regression analyses of OS predictors

Univariate COX regression Multivariate COX regression

Variable

HR 95% CI P value HR 95% CI P value
Age (<55.3 years vs >55.3 years) 1.014  0.743-1.383 0.931 - - -
Gender (male vs female) 1.157  0.778-1.720 0.472 - - -
HBsAg (positive vs negative) 1.468  0.606-1.547 0.094 1.344  0.809-2.234 0.253
Liver cirrhosis (present vs absent) 0.869  0.584-1.293 0.489 0.827  0.526-1.299 0.410
Tumor size (>3 cm vs <3 cm) 2.179  1.540-3.083  <0.001 2.157  1.503-3.094 <0.001
Histological grading (Il vs T +1I) 1.279  1.006-1.891 0.046 0.927  0.665-1.294  0.657
Microvascular invasion (present vs absent) 6.012 4.315-8.377 <0.001 6.808  4.692-9.880 <0.001
Tumor cell PD-L1 expression (positive vs negative) 3.339  2.387-4.670 <0.001 2441  1.625-3.667 <0.001
Tumor-infiltrating lymphocyte PD-L1 expression (positive vs negative) 1.290  0.948-1.757 0.105 0.787  0.563-1.099 0.160
Tumor-infiltrating CD8" T lymphocyte density (high vs low) 0.807  0.589-1.105 0.182 - - -
Tumor-infiltrating lymphocyte PD-1 expression ( high vs low ) 2.344  1.710-3.212  <0.001 1.654  1.131-2.419 0.010

* 3 BRZRFMEZEERCOXEIHHDFSHIM EF

Tab.3 Univariate and multivariate COX regression analyses of DFS predictors

Univariate COX regression Multivariate COX regression

Variable

HR 95% C1 P value HR 95% CI P value
Age (=55.3 years vs >55.3 years) 0.983  0.738-1.309 0.905 - - -
Gender (male vs female) 1.327  0.911-1.932 0.140 - - -
HBsAg (positive vs negative) 1.475  0.981-2.217 0.062 1.311  0.831-2.069 0.245
Liver cirrhosis (present vs absent) 1.144  0.760-1.720 0.520 0.992  0.625-1.575 0.974
Tumor size (>3 cm vs <3 cm) 1.781  1.313-2.418  <0.001 1.600  1.160-2.205 0.004
Histological grading (Il vs T +1T) 1.408  1.050-1.885 0.022 1.114  0.820-1.513 0.489
Microvascular invasion (present vs absent) 3.575  2.634-4.851 <0.001 3.965 2.847-5.523  <0.001
Tumor cell PD-L1 expression (positive vs negative) 2.585  1.864-3.584  <0.001 1.894  1.297-2.765 0.001
Tumor-infiltrating lymphocyte PD-L1 expression (positive vs negative) 1.184  0.889-1.576 0.247 - - -
Tumor-infiltrating CD8" T lymphocyte density (high vs low) 0.695  0.517-0.933 0.015 0.464  0.339-0.635  <0.001
Tumor-infiltrating lymphocyte PD-1 expression (high vs low) 2.750  2.046-3.695  <0.001 2.518  1.794-3.536  <0.001
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Fig. 3 Immunohistochemical double labeled CD8 (brown) and
PD-1 (red) staining

A: High density of CD8" PD-1" T lymphocyte; B: Low density of
CDS8" PD-1" T lymphocyte
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Fig. 4 The prognostic value of CD8’ PD-1" double expression T lymphocyte density in HCC patients

A: Prediction of OS by tumor-infiltrating CD8" T lymphocyte density; B: Prediction of DFS by tumor-infiltrating CD8" T lymphocyte density;
C: Prediction of OS with CD8" PD-1" double expression T lymphocyte density; D: The density of CD8" PD-1" double expression T lymphocytes was

used to predict DFS
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