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Introduction

 Follicular lymphoma (FL) has an overall survival of approximately 15 years, characterized by a

remitting, relapsing disease course

 Mutation analysis of genes involved in lymphomagenesis can be a specific target for disease

monitoring in circulating tumour DNA (ctDNA)

 25% of FL patients harbour EZH2 gain-of-function mutations, which emerges as a target for

small molecule inhibitors (Figure 1.)

 Routine PET-CT based monitoring has limited specificity, therefore new approaches are

required

Aims of the study

 Test the feasibility of EZH2 mutation analysis in ctDNA of FL patients

 Monitor the mutations in patients receiving immunochemotherapy

 Compare the power of detection with PET-CT imaging in a case series of FL patients

Patients and methods

 Plasma samples from 28 EZH2 mutant FL patients

 ctDNA isolation using the QIAamp Circulating Nucleic Acid Kit (Qiagen, Germany) and digital

droplet PCR (BioRad, USA) analysis of EZH2 mutation hotspots previously identified in tumour

tissue samples

Results

 We identified EZH2 mutations in 9/28 (32%) of the patients harbouring an EZH2 mutation in

the ctDNA compartment as well (Figures 1-4.)

 The ctDNA analysis returned a positive result in 9/10 (90%) of the patients with active disease

 All patients (n=18) in partial or complete remission proved to be EZH2 wild-type with ctDNA

analysis

Discussion

 ctDNA is present in detectable amount in FL patients

 EZH2 mutations can be identified in patients with active disease

 The variant allelic frequency of mutations can be used in the monitoring of treatment

response and disease course

 Mutations in transformed FL are present with elevated variant allelic frequencies in the

ctDNA compartment

 ctDNA analysis is a useful method for the detection of spatial heterogeneity, and represents a

global genomic profile of the tumour
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Figure 1. A 61-year-old female patient was diagnosed with grade 2 FL, which did not require treatment. At 72 months

after diagnosis lymph node and duodenal biopsy showed grade 2 FL and DLBCL. ddPCR analysis identified EZH2 Y646N

mutation in the inguinal and EZH2 Y646F mutation in the duodenal biopsy. Plasma sample was obtained prior treatment,

ctDNA analysis revealed the presence of both, Y646N and Y646F mutations. In response to immunochemotherapy the

patient is in remission with an undetectable EZH2 mutation.

Figure 3. The patient was diagnosed with FL in December 2015. In May 2018 he relapsed, inguinal lymph node and bone

marrow biopsy showed low grade FL and lymphoid infiltration of the bone marrow harbouring an EZH2 Y646N mutation.

He received R-CHOP with rituximab maintenance. In January 2019, the patient relapsed again, plasma ctDNA was positive

for Y646N mutation with a VAF of 31.7 % and 1.0 % after one week of R-DHAP treatment. In March 2019 in a treatment

refractory state plasma ctDNA showed elevated Y646N mutation level which was followed by a prompt decrease after

one week. The patient was refractory to subsequent lines of therapy and died in September 2019.

Figure 2. Diagnostic PET-CT showed increased metabolic activity in the right cubital area and in the right axillary lymph

node region. The extranodal FL biopsy was found to be positive for Y646F EZH2 mutation with ddPCR. R-B treatment was

started as first line therapy. The first plasma specimen was obtained one week after treatment initiation. The Y646F EZH2

mutation was found in the plasma sample with a VAF of 0.6 %. Control PET-CT performed after 3 months of diagnosis

revealed CMR of the disease, parallelly ctDNA was found to be EZH2 wild type.

Figure 4. The patient was diagnosed with FL in October 2017 and was initially treated with R-CHOP and R-DHAP regimens.

In June 2018, tissue biopsy of inguinal lymph node and bone marrow biopsy confirmed tFL and lymphoid infiltration.

EZH2 A682G mutation was found in both specimens. The patient had no response to subsequent therapeutic lines (R-

IGEV, irradiation, lenalidomid). In November 2018 blood plasma specimen was collected which revealed EZH2 A682G

mutation in ctDNA with a high variant allelic frequency. The patient deceased in November 2018.
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