
Supplementary Material 1. List of antibodies for immunohistochemistry.
Serial tissue sections (5µm thickness) were cut from formalin-fixed and paraffin-
embedded blocks containing representative sections and stained using a Roche
Ventana Benchmark Ultra automated slide stainer (Ventana Medical Systems, Roche,
France) with the Ultraview DAB IHC Detection Kit (Roche, France) according to the
manufacturer’s instructions. Prediluted primary antibodies were detected using a
diaminobenzidine (DAB) staining and nuclei were counterstained with haematoxylin.
Internal negative controls were established for each marker by omitting the primary
antibody from reaction.

Company (Clone)Species IsotypeCell marker

Roche Diagnostics (SP263)Mouse monoclonalPD-L1

Roche Diagnostics (NAT105)Mouse monoclonalPD-1

Roche Diagnostics (2GV6)Rabbit MonoclonalCD3

Roche Diagnostics (SP35)Rabbit MonoclonalCD4

Roche Diagnostics (SP57)Rabbit MonoclonalCD8

PD-L1: Programmed Cell Death Ligand 1; PD-1: Programmed Cell Death 1; CD: Cluster of Differentiation.



Supplementary Material 2. QuPath settings.
Specificity of staining was checked by pathologists in every case. Technical set-up for
image processing and image analysis as well as the quantitative study were performed
by GB and SDA. Compared to similar studies, large areas were analysed (range 4–10
mm2), to overcome the intratumor variability. To ensure the reproducibility of our data
obtained through digital analysis, specimens were randomly selected and manually
checked for plausibility.
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Supplementary Material 3. List of antibodies for FACS analysis.

Company (Clone)IsotypeCell marker

BD Biosciences (MIH4)mouse IgG1κPD-1

Miltenyi Biotec (BW264/56)mouse IgG2aκCD3

Miltenyi Biotec (VIT4)mouse IgG2aκCD4

Miltenyi Biotec (REA734)
recombinant human 
IgG1

CD8

Miltenyi Biotec (AF12-7H3)mouse IgG1κCD56

Miltenyi Biotec (REA423)
recombinant human 
IgG1

CD16

Miltenyi Biotec (REA675)
recombinant human 
IgG1

CD19

Miltenyi Biotec (REA226)
recombinant human 
IgG1

Granzyme B

Miltenyi Biotec (REA183)
recombinant human 
IgG1

Ki67

Miltenyi Biotec (REA1061)
recombinant human 
IgG1

Perforin

Miltenyi Biotec (4E3)mouse IgG2bκCD25

Miltenyi Biotec (REA1253)
recombinant human 
IgG1

FOXP3



RangeMean ± SDMedianTIME Parameters (n= 115)

45.89 – 3488.89865.91 ± 629.13725.00
TILs, n/mm2

CD3+

34.46 – 2507.50593.73 ± 477.68475.26iCD3+

96.00 – 5896.96179.83 ± 187.041034.12sCD3+

38.00 – 2626.20638.59 ± 516.73522.20CD4+

17.19 – 2430.22471.58 ± 45.56341.25iCD4+

29.78 – 3454.55920.88 ± 727.80791.94sCD4+

7.50 – 1593.25393.14 ± 323.52297.62CD8+

6.30 – 1647.69295.84 ± 287.09175.13iCD8+

5.83 – 2230.00512.72 ± 417.95415.70sCD8+

8.67 – 1101.75179.83 ± 187.04131.25PD-1 +

1.05 – 1520.00158.20 ± 212.8384.50iPD-1 +

8.00 – 1721.43241.33 ± 287.09151.57sPD-1 +

Supplementary Table 1.
Quantitative immunohistochemical parameters.

TILs: Tumor Infiltrating Lymphocytes; i: intratumoral; s: stromal; SD: standard Deviation



RangeMean ± SDMedianPB (n= 115), n/mm3

223.20 – 2516.64
1255.52 ±

476.22
1226.36CD3+ 

130.12 – 1876.38749.57 ± 327.98718.59CD3+CD4+ 

86.82 – 1482.81410.78 ± 242.47377.56CD3+CD8+

73.86 – 2359.07462.21 ± 313.67395.25CD14+

1.90 – 1392.79438.19 ± 313.38358.87CD19+

CD3-CD56+CD16+ NKs

4.12 – 77.2417.67 ± 11.5814.87bright

26.07 – 1905.12312.19 ± 224.73264.66dim

5.29 – 281.1081.90 ± 62.5181.90CD4+CD25+FOXP3+ Tregs

27.66 – 321.35102.72 ± 51.0393.61CD4+PD-1+

0 – 276.7551.73 ± 53.1832.73CD4+GnZB+

2.91 – 144.9427.23 ± 25.1218.75CD4+Perf+

3.6 – 84.3326.17 ± 15.5422.35CD4+Ki67+

10.76 – 487.0280.55 ± 71.6456.21CD8+PD-1+

14.58 – 1033.43220.47 ± 191.12191.03CD8+GnZB+

12.85 – 981.46182.05 ± 161.85138.84CD8+Perf+

2.49 – 45.1210.78 ± 7.199.34CD8+Ki67+

Supplementary Table 2.
FACS parameters.



Univariate AnalysisClinicopathological Parameters

p95% CIHR

0.2880.748 – 2. 6541.409Gender, female vs. male

0.7190.440 - 1.7630.880Age, < 65 vs. ≥ 65 years

0.3880.317 – 1.5630.704Histology ADC vs. SCC

0.1900.677 – 7.1452.199Smoking Status (never vs current/former)

<0.0011.726 – 3.5662.481TNM Stage ( I vs. II vs. III)

0.0071.307 – 5.4852.678Lymphovascular Invasion (no vs. yes)

0.0261.089 – 3.8682.053Pleural Invasion (no vs. yes)

Univariate AnalysisTIME Parameters

P95% CIHRn/mm2

<0.0010.140 – 0.6010.290CD3+ ≥ 725.00 high vs. low

0.0050.181 – 0.7410.366iCD3+ ≥ 475.26

0.0020.166 – 0.6790.335sCD3+ ≥ 1034.12

<0.0010.115 – 0.5240.246CD4+ ≥ 516.73

0.0140.208 – 0.8360.417iCD4+ ≥ 481.20

<0.0010.116 – 0.5280.248sCD4+ ≥ 727.80

<0.0010.086 – 0.4500.197CD8+ ≥ 323.52

<0.0010.111 – 0.5340.243iCD8+ ≥ 175.13

<0.0010.106 – 0.5110.233sCD8+ ≥ 417.95

0.0081.278 – 5.3072.604PD-1 + ≥ 131.25

0.1140.878 – 3.3651.719iPD-1+, ≥ 84.50

0.0990.899 – 3.441.760sPD-1+, ≥ 151.57

<0.0011.771 – 7.4103.623PD-1-to-CD8 ratio ≥  0.5

<0.0011.631 – 6.8493.343i-PD-1-to-CD8 ratio ≥ 0.5

<0.0012.446 – 11.9105.397s-PD-1-to-CD8 ratio ≥ 0.5

0.1930.854 – 2.1861.366PD-L1 expression (neg vs. pos vs. high)

Supplementary Table 3.
Univariate Cox regression on clinicopathological and TIME parameters.



Univariate AnalysisPB Parameters

p95% CIHRn/mm3

0.0740.280 – 1.0600.545CD3+, high vs low

0.8060.422 – 1.5400.514CD3+CD4+ high

0.0980.293 – 1.1090.570CD3+CD8+ high

0.6140.619 – 2.2501.181CD14+ high

0.3970.396 – 1.4440.756CD19+ high

0.6090.442 – 1.6140.845CD3-CD56+CD16+ NKs

0.8480.492 – 1.7900.939bright high

0.5780.436 – 1.5900.832dim high

0.1810.811 – 3.0421.571CD4+CD25+FOXP3high Tregs high

0.6810.599 – 2.1881.145CD4+PD-1+ high

0.4610.411 – 1.4970.784CD4+GnZB+ high

0.8600.493 – 1.8050.943CD4+Perf+ high

0.7560.580 – 2.1181.108CD4+Ki67+ high

0.2430.352 – 1.3030.677CD8+PD-1+ high

0.0700.278 – 1.0510.540CD8+GnZB+ high

0.1240.309 – 1.1520.597CD8+Ki-67+ high

0.3240.376 – 1.3820.721CD8+Perf+ high

Supplementary Table 4.
Univariate Cox regression on peripheral blood parameters.

GnZB: granzyme B; Perf: perforin 



Multivariate AnalysisParameters

P95%CIHR

0.1140.900 – 2.6711.551TNM Stage (I vs. II vs. III)

0.0080.079 – 0.6800.232Histology (ADC vs. SCC)

0.2610.694 – 3.8461.634Lymphovascular Invasion (yes vs. no)

0.1450.204 – 1.2620.508CD3+ TILs (high vs. low)

0.3100.227–1.6010.603s-CD4+ TILs (high vs. low)

0.0340.120–0.9200.333i-CD8+ TILs (high vs. low)

0.0051.426–7.6213.296PD-1-to-CD8 TILs ratio ≥ 0.5

0.6040.304–1.9970.779PB CD3+ (high vs. low)

0.3530.133–2.0540.523PB CD8+ (high vs. low)

0.7030.227–2.7220.785PB CD8+GnZB+ (high vs. low)

Supplementary Table 5.
Multivariate Cox regression.

TILs: tumor infiltrating lymphocytes; s: stromal; i: intratumoral; PB: peripheral blood; GnZB: 
granzyme B



Supplementary Figure 1.
Peripheral Blood Analysis on Circulating Lymphocytes.
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Supplementary Figure 2.
Kaplan-Meier curves survival curves considering stromal-PD1-to-CD8 ratio.


