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Correlation of PET/CT metabolic makers with expression of immune cell markers
in patients with lung adenocarcinoma

LYU Xinyang'?, WANG Yang'™?, REN Xiubao'*'"™? (1a. Department of Biotechnology; 1b. Department of Biotherapy, Tianjin Medical
University Cancer Institute and Hospital, Tianjin 300060, China; 2. National Clinical Research Center for Cancer; Key Laboratory of
Cancer Prevention and Therapy; Tianjin’s Clinical Research Center for Cancer; Key Laboratory of Cancer Immunology and Biotherapy,
Tianjin 300060, China)

[Abstract] Objective: To investigate the relationship between "F-FDG PET/CT metabolic indicators and expression of immunocyte
markers in lung adenocarcinoma patients, and to explore its significance in treatment and prognosis prediction for lung adenocarcinoma
patients. Methods: The clinical data of 85 lung adenocarcinoma patients, who admitted to Tianjin Medical University Cancer Institute and
Hospital and underwent PET/CT examination from April 2008 to August 2014, were retrospectively analyzed. The expression levels of
CD3, CD8, CD68, CD163, CDl11c, Foxp3, PD-1 and PD-L1 were determined by immunohistochemistry. Correlations among immune
markers (CD68 TAM), PET/CT metabolic parameters (SUVmax, SUVpeak and SUVmean) and tumor metabolic indicators (MTV, TLG)
were analyzed using Pearson correlation analysis. The relationships between tumor metabolism, immune indicators and patients’ survival
outcomes were analyzed using the Kaplan-Meier method. Results: There was a remarkably negative correlation between SUVmax,
SUVpeak, SUVmean and expression level of CD68"TAMs (=-0.253,-0.265,-0.263, all P<0.05) but positive correlation with PD-1"TILs
(r=0.427, 0.402, 0.395, all P<0.01) in lung adenocarcinoma patients. MTV and TLG were positively associated with Foxp3' Tregs and
PD-1" TILs (»=0.313, 0.307, 0.29, 0.407, all P<0.01). Kaplan-Meier survival analysis showed that SUVmax, SUVmean,
CD11¢'DCs, PD-L17 cells and TLG were all significantly associated with patients’ prognosis (PFS or OS) (all P<0.05). Conclusion:
Metabolism of tumor primary lesions is significantly correlated with tumor infiltrating immunocytes, and some of these indicators
were associated with patients’ prognosis, suggesting that tumor metabolism and microenvironment immune status reflected by *F-FDG
PET/CT indicators may have important reference value for the immunotherapy and prognosis prediction of lung adenocarcinoma patients.
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Tab.1 Correlation among tumor metabolic indicators and clinicopathologic features in patients with lung adenocarcinoma

Clini hologic f N SUVmax SUVpeak SUVmean
inicopathologic feature - N 4 i Tow 4 P High Low 5 P High Low 5 P
Gender
Male 38 20 18 0.021 0.886 21 17 0941 0332 18 20 0.115 0.735
Female 47 24 23 21 26 24 23
Age (t/a)
<60 42 23 19 0299 0.585 20 22 0.107 0.744 20 22 0.107 0.744
>60 43 21 22 22 21 22 21
Tumor size (d/cm)
<3 54 37 17 16.645 <0.001 17 37 19.043 <0.001 20 34 9.071 0.003
>3 317 24 25 6 22 9
Lymphatic metastasis
No 23 17 6 6.195 0.013 7 16 4543  0.033 8 15 27 0.1
Yes 62 27 35 35 27 34 28
TNM stage
I 22 17 5 8.403 0.038 6 16 6.408 0.093 7 15 4472 0215
11 19 9 10 11 8 11 8
I 40 17 23 22 18 21 19
v 4 1 3 3 1 3 1
Smoking history
No 53 28 25 0.064 0.8 23 30 2.038 0.153 24 29 096 0.327
Yes 32 16 16 19 13 18 14
BMI
<25 42 19 23 1416 0234 22 20 0293 0.588 24 18 1.985 0.159
225 43 25 18 20 23 18 25
Clinicopathologic feature N High Low MTV pE P High Low 1LG e P
Gender
Male 38 21 17 0.601 0.438 21 17 0.941 0.332
Female 47 22 25 21 26
Age (t/a)
<60 42 22 20 0.107 0.744 21 21 0.011 0915
>60 43 21 22 21 22
Tumor size (d/cm)
<3 54 16 38 26.019 <0.001 15 39 27.723 <0.001
>3 31 27 4 27 4
Lymphatic metastasis
No 23 6 17 7.573 0.006 5 18 9.66 0.002
Yes 62 37 25 37 25
TNM stage
I 22 5 17 11.909 0.008 4 18 14.615 0.002
1l 19 11 8 12 7
I 40 23 17 22 18
v 4 4 0 4 0
Smoking history
No 53 23 30 2913 0.088 21 32 5.397 0.02
Yes 32 20 12 21 11
BMI
<25 42 22 20 0.107 0.744 22 20 0.293 0.588
225 43 21 22 20 23

BMI: Body mass index
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Fig.1 Expressions of tumor infiltrating immune cells in lung adenocarcinoma tissues (immumohistochemical staining,x400)
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Fig.2 Correlation among SUVmax, SUVpeak and immune indexes
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Tab.2 Correlation among different immune indexes in TME

Cell C68'TAM  CDI163'TAM CDI11¢’DC  CD3'TIL CD8'TIL Foxp3'Treg PD-1"TIL PD-L1'cells
C68'TAM r
P
CD163'TAM r -0.076
P 0.487
CDl11c¢'DC r 0.164 -0.013
P 0.134 0.904
CD3'TIL r -0.102 0.182 -0.105
P 0.352 0.096 0.341
CDS'TIL r 0.120 -0.095 0.17 0.13
P 0.276 0.389 0.12 0.236
Foxp3'Treg r -0.286 0.170 -0.084 0.465 0.162
P 0.008 0.119 0.447 <0.001 0.138
PD-1"TIL r 0.077 -0.022 -0.005 -0.128 -0.039 -0.127
P 0.486 0.841 0.962 0.241 0.729 0.248
PD-L1"cells r 0.05 0.066 -0.013 -0.131 -0.211 -0.205 0.172
P 0.648 0.549 0.907 0.234 0.053 0.06 0.116
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Fig.4 The relationship among metabolic index, immune index and PFS in lung adenocarcinoma patients
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Fig.5 The relationship among metabolic index, immune index and OS in lung adenocarcinoma patients
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