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Application of Image Recognition Technology Epstein-Barr Virus Antibodies
in Plasma via Indirect Imnmunofluorescence Detection

MA Haolin', LI Jun’, QIN Weiling’, JI Huojin’, LIANG Jun', TANG Minzhong"? (1. the Affiliated Hospital of Guilin
Medical University,Guangxi Guilin 541000, China; 2. Wuzhou Red Cross Hospital, Key Laboratory of Nasopharyngeal
Carcinoma Molecular Epidemiology, Guangxi Wuzhou 543002, China)

Abstract: Objective This study was designed to evaluate the implementation of computer vision algorithms in automated
fluorescence immunoassay analysis for Epstein-Barr virus (EBV) antibody detection in plasma samples. Methods 86 cases of
pathologically confirmed nasopharyngeal cancer patients in Wuzhou Red Cross Hospital from September 2022 to October 2023
were recruited as the nasopharyngeal cancer group, 45 non-nasopharyngeal cancer interfering control samples were recruited as
the interference control group, and 170 cases of healthy physical examination individuals were recruited as the healthy physical
examination group. Plasma samples were collected from the study population, and EBV immunoglobulin A(IgA)/EBV capsid
antigen (VCA) antibodies were detected by indirect immunofluorescence, and ImagelJ software was used for image analysis and
antibody titer imputation, and the results were compared with the manual titration method. Results Qualitative analysis of EBV
immunofluoresence assay revealed no significant difference between the healthy physical examination group and the interference
control group in the rank-sun test (Z=—1.633, —0.631, all P >0.05). However, a statstically significant difference was observed in
the nasopharyngeal carcinoma group(Z=—6.498, P<0.000 1). For qualitative data analysis, the image recognition-based technique
demonstrated high concordance with the manual method across all three sumple group (x’=137.286, 63.202, 44.083, all P>0.05).
Conclusions Based on the image recognition analysis with ImageJ, it is possible to quantitatively evaluate the fluorescence
intensity and titer of antibodies. The advantages of this method that overcomethe manual method are its automation and more
robust results, making it highly valuable for research and clinical applications.
Keywords: Epstein-Barr virus antibodies; indirect immunofluorescence; ImagelJ; image recognition
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p=getInfo(“image. filename”) ;
run(“Subtract Background...”, “rolling=50");

run(“Split Channels”);

selectWindow(p+” (blue)”);

close();

selectWindow(p+” (red)”);

close();

selectWindow(p+” (green)”);

run (“16-bit”)

run(“futo Threshold”, “method=MaxEntropy white®):

run(“Set Measurements...”, “area mean integrated limit redirect=None
decimal=3") ;

run(“Analyze Particles...”, “size=200-Infinity circularity=0.05-1.00
show=0utlines summarize add”):
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