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Performance of a Liquid Biopsy Diagnostic Prediction Model for EBV-Positive Burkitt Lymphoma in Sub-Saharan
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Burkitt Lymphoma (BL) is classified into EBV-positive BL (EBL) and EBV-negative BL (sporadic BL), the former being more
prevalent in SSA (Al-Khreisat et al 2023). Conventional diagnosis of BL depends on the morphological assessment of invasive
tissue biopsy followed by immunohistochemistry (IHC) and fluorescent in situ hybridization (FISH) to reveal the pathognomonic
1(8;14), or t(8;22) translocations. This is associated with significant diagnostic delay in regions with limited pathology services
(Mawalla et al 2023), often necessitating initiation of treatment based on clinical or histopathological findings without im-
munohistochemistry (Ogwang et al 2011), with ensuing mismanagement contributing to poor survival outcomes observed in
SSA compared to High-Income Countries (HIC) (Sung et al 2021).

Here, we sought to explore whether liquid biopsy could be used as an initial diagnostic aid for EBL in settings without easy
access to pathology using different EBV DNA parameters and the MYC-Immunoglobulin ( MYC-Ig) gene rearrangement.
This prospective study collected whole blood samples prospectively from 221 participants (?0 BL and 131 non-BL) enrolled
in the Aggressive Infection-Related East Africa Lymphoma (AI-REAL) project (Legason et al 2022) across 5 sites in Tanzania
and Uganda. The revised BL diagnostic algorithm (Naresh et al 2021) was used as a gold-standard diagnosis. CIDNA was
extracted using the QlAamp Circulating Nucleic Acid Kit (Qiagen, USA), according to the manufacturer’s instructions. DNA
libraries were prepared with the Thru PLEX Tag-Seq HV kit (Takara Bio Inc. Japan), and hybridization capture was performed
using a custom, next-generation sequencing (NGS) panel targeting genes commonly mutated in BL and three EBV genes:
EBER1, EBER2, and EBNA2. All sequencing was performed in-country (MiSeq, Illumina, CA, USA) and analyzed in a custom
pipeline.

Using custom scripts, EBV DNA copies per cell and EBV DNA fragment size ratio were calculated as the proportion of EBV
fragments of length 180 - 200 base pairs (bp) divided by the proportion of autosomal fragments within the same size win-
dow. The diversity in the fragment size distribution of the EBV and autosomal DNA was calculated and presented as EBV
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entropy and autosomal entropy. Translocations were called using IgCaller (Nadeu et al 2020) and Genomic Rearrangement
Identification Software Suite (GRIDSS) (Cameron et al 2017).

Univariate analysis was performed to assess the association between predictor variables (clinical parameters, EBV parameters,
and MYC translocation) and a diagnosis of EBL. Ten-fold cross-validation was performed on a liquid biopsy model consisting
of all the liquid biopsy variables with the clinical variables included in the model as covariates. Performance metrics for the
liquid biopsy model as a diagnostic aid were calculated, and variable importance was determined to assess each variable’s
relative influence on the model.

In our cohort, EBL diagnosis was negatively associated with tumor site (neck) and not significantly associated with tumor site
(jaw). A shorter duration of symptoms was associated with a diagnosis of EBL. Presence of MYC translocation t(8;14), higher
EBV fragment size ratio, proportion, entropy, and copies per cell for EBERT, EBER2, and EBNAZ2 were all associated with
a diagnosis of EBL.The combined liquid biopsy diagnostic prediction model had an estimated AUC of 90%, with sensitiv-
ity between 85%-90%, specificity between 75% - 80%, and positive and negative predictive values of 85% (Figure 1). MYC
translocation t(8;14) was the most important diagnostic variable, followed by EBV entropy (Figure 2).

This study demonstrates the feasibility of liquid biopsy as a non-invasive diagnostic aid for EBL in settings without easy access
to pathology. To strengthen the application of this technology into clinical practice, further analysis is being conducted for
weighting and assigning of scores for each predictor variable. This would assist clinicians in making a precise diagnosis,
complementing existing diagnostic modalities for EBL, and reducing the rate of misdiagnosis arising from diagnosis based
on clinical suspicion and tissue morphology without immunohistochemistry.
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Figure 1: Association between predictor variables and EBL (Univariate analysis)

Figure 2: Performance characteristics of the Liquid Biopsy diagnostic prediction model
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