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Abstract: [ Objective] This study intends to explore the feasibility of MRI apparent diffusion coefficient in evaluating
the immune infiltration of hepatocellular carcinoma.[ Methods] Twenty—four initially treated patients with HCC were includ-
ed. Fresh tissues were collected within 1 hour after surgery, and the peritumoral liver tissues within 2 ¢m and tumor tissues
were collected respectively with the size of 1.0 cmX0.5 ¢cmX0.3 cm. The ratio of CD45" inflammatory cells, CD3" T cells,
CD19" B cells, CD4*T cells, CD8" effector T cells and PD1" effector T cells, regulatory T cells and macrophages in the
corresponding tissues were obtained by multicolor flow cytometry. Two experienced radiologist measured the Apparent Dif-
fusion Coefficient (ADC) of liver tumor and the ADC value of adjacent liver tissue (pADC) on the Apparent Diffusion Co-
efficient mapping, and calculated the relative ADC value of tumor to adjacent liver tissue (rADC). Pearson’s correlation
analysis was used to test the correlation between ADC and immune cell infiltration of the tumor and adjacent liver. [ Re-
sults] There was statistically significant difference of the immune cell ratio between the peritumoral liver tissue and tumor,
CD45 * leukocytes of the tumor were less than the peritumoral liver tissue (18.39% wvs. 25.38%, P=0.026) , while
CD8"PD1 * T cells were notably higher (46.22% vs. 18.78% , P<0.001). In addition, the Treg cell ratio was also signifi-

cantly higher than that of the adjacent liver (3.29% vs. 2.01%, P=0.010) , which indicate more severe immune suppres-
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sion. Pearson’s correlation analysis suggest that the diffusion weighted parameters were associated with the immune cell in-
filtration. The rADC was positively correlated with CD4 * T cells (r=0.523, P=0.009) and peritumoral PD1" effector T
cells (r=0.535,P=0.007). The ADC was negatively correlated with peritumoral CD19 "B cells (r=-0.476, P=0.019).
In addition, the pADC value was negatively correlated with PD1 * effector T cells of the tumor (r=-0.410, P=0.047).

Which indicated that the severity of the diffusion limitation in tumor and peritumoral liver parenchymal was correlated with

the tumor immunosuppressive microenvironment. [ Conclusion] There are differences in the immune microenvironment be-

tween hepatocellular carcinoma and adjacent liver. MRI diffusion parameters can provide noninvasive assessment of im-

mune microenvironment.
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A: The ADCs of the maximum layer of the tumor, the ROI is performed by an experienced radiologist to cover the whole tumor area of the maxi-

mum layer without avoiding tumor necrosis, cystic degeneration, bleeding etc. B: Histogram of the ROL. C: ADCs map of the maximum layer, the ROIL

of the peritumoral tissue adjacent the resection margin was delineated avoiding the large vessels. D: Histogram of the ROI. ADCs: apparent diffusion co-

efficient mapping; ROIs: region of interest.
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Fig.1 Apparent diffusion coefficient mapping and the region of interest
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Tablel Descriptive data of enrolled patients [n,(x+s)]

[tems HBV DNA- HBV DNA+ Zh/X P
N 8 16 /
Sex (male/female) 8/0 15/1 0.522 1.000
Agelyears 53.00+11.19 50.31+10.11 0.573 0.559
AFP/(pg/L) 20.20(4.10~1081.46) 116.02(6.95~499.51) -0.919 0.358
MVI(+/-) 2/6 8/8 1.371 0.388
Max,,,.../mm 61.38+41.81 69.56+19.62 ~0.526 0.612
Liver fibrosis 6.116 0.013

SO 2 0

S1 2 1

S2 2 6

S3 2 2

S4 0 7

HBV DNA-: the copy number of hepatitis B virus<100 U/mL; HBV DNA+: the copy number of hepatitis B virus = 100 U/mL; AFP: alpha

foetoprotein; MVI: microvascular invasion
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A: the CD45" cell population (red box); B-D: the further selected CD19*, CD14*CD68" and CD3* cell populations from the CD45" cell population

(green box). E shows the further selected CD4" cell population within the CD3* cell population (purple box). F is the CD25" Foxp3 * cell population se-

lected from the CD4" cell population (brown box); G is the CD8" cell population selected from the CD3* cell population (purple box); I is the PD1* cell

population selected from the CD8* cell population (blue box).
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Fig.2 The analysis of multi—color flow cytometry
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Table 2 Comparative analysis of the immune cells
infiltration in tumor and peritumor
(X +5,%,(n=24)]

Items Tumor Peritumor t P
CD,; 18.39+21.18 25.38+17.57 -2.376  0.026"
CD, 70.98+16.57 74.74+10.65 -1.192  0.245
CDh4 10.46+18.49  7.26+5.65 0.814 0.424
CD8 36.79+13.18 42.99+18.68 -1.431 0.166
CD4PD1 58.61+27.96 4.91+4.81 9.813 <0.001”
CD8PD1 46.22+23.20 18.79+10.64 6.921 <0.001”
PD1+Te 23.01£13.46 19.71+12.29 1.120 0.274
CD19 3.48+2.69 4.20+2.31 -1.111 0.278
Mac 4.80+7.42 1.68+1.85 1.951  0.066
Treg 3.29+3.56 2.01+2.46 2.812  0.010"

V' P<0.05; » P<0.001; Mac: macrophage
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Fig.3 The Pearson’s correlation analysis of the ADC
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Table 3 Interclass correlation coefficient between observers

Parameter Observerl Observer2 ICC 95%C1 P

rADC 1.19+0.32 1.18+0.34 0.946 (0.876,0.977) <0.001
ADC 1 122.96+247.23 1 118.06+148.43 0.992 (0.981,0.996) <0.001
pADC 963.97+148.44 972.26+185.90 0.837 (0.622,0.929) <0.001

ICC: interclass correlation coefficient; ADC: apparent dispersion coefficient
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Table 4 Correlation analysis of ADC

and immune cell ratio

Parameter Immune cell r P

rADC CD4+ T cell 0.523 0.009"
rADC pPD1+ Te cell 0.535 0.007"
ADC pCD19+ Beell -0.476 0.019"
pADC PD1+ Tc cell -0.410 0.047"

D' P<0.05; ADC: apparent dispersion coefficient

PD +Tc?
pPD +Tc?

Ed4 g ESEALREZREREREARERNXR
Fig.4 The relationship between the ADC of the tumor, the

peritumoral liver tissue with immune microenvironment
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