Identifying FGFR2 fusions/rearrangements in cholangiocarcinoma patients using a novel
cfDNA algorithm for treatment with RLY-4008, a highly selective irreversible FGFR2 inhibitor
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BACKGROUND

Figure 2. Diagnostic analysis plan

• Cholangiocarcinoma (CCA) is an aggressive malignancy with a dismal prognosis, typically
treated with chemotherapy1
• In a subset of patients (~10–15% of intrahepatic CCA cases), CCA tumours harbour
FGFR2 fusions/rearrangements (f/r) that drive tumour growth1
• Identification of these patients is crucial since they are likely to benefit from
FGFR2-targeted therapy
• However, genomic profiling based on tumour biopsy can pose challenges, with limited
tumour tissue available, and a tendency to forego repeat biopsies in favour of initiating
therapy due to the aggressive nature of CCA
• Liquid biopsies may be a non-invasive way to identify patients most likely to benefit from
FGFR2-targeted therapy. Recent technical advances in cell-free DNA (cfDNA) analysis
have increased the sensitivity of this method for detecting FGFR2 f/r2
• We evaluated the sensitivity of liquid biopsies in detecting FGFR2 f/r, compared to local
and central tissue assessments, in patients from the ReFocus study (NCT04526106)3
⎼ ReFocus is a study of RLY-4008, a potent, selective, specific, and irreversible FGFR2
inhibitor (FGFRi),4 in patients with advanced, FGFR2-driven CCA or other solid tumours.
It has shown promising efficacy to date in FGFRi-naïve patients with FGFR2 f/r CCA
(Figure 1)5

Performance of tissue vs. liquid biopsies (Table 1)
• Patients with unresectable/metastatic CCA
• FGFR2 f/r-positive per local tissue or plasma testing
• Availability of tissue and cfDNA samples

FGFR2 fusion detection by assay type (Figure 3)
Venn diagram of FGFR2 f/r positive, negative, and failed samples
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*FDA-approved 74-gene cfDNA NGS-based assay
CCA, cholangiocarcinoma; CDx, companion diagnostic; cfDNA, cell-free DNA; ctDNA, circulating tumour DNA; CTA, clinical trial assay;
FGFR2 f/r, FGFR2 fusions/rearrangements; QNS, quantity not sufficient; NGS, next-generation sequencing; PPA, percent positive agreement.

Figure 3. FGFR2 f/r detection by assay type
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ctDNA, circulating tumour DNA; FGFR2 f/r, FGFR2 fusions/rearrangements; QNS, quantity not sufficient; NGS, next-generation sequencing.

RESULTS

BOR, best objective response; FGFRi, FGFR inhibitor; (u)PR, (unconfirmed) partial response; RP2D, recommended Phase 2 dose;
SD, stable disease, RECIST, Response Evaluation Criteria In Solid Tumours.

Percentage of FGFR2 fusions detected in tissue vs. liquid biopsies
• Of the 73 tumour tissue samples, central tissue next-generation sequencing (NGS)
detected 55 FGFR2 f/r (75.3%)
• Of the 73 plasma samples, central liquid NGS detected 56 FGFR2 f/r (76.7%):
⎼ 32 FGFR2 f/r (43.8%) were detected using the standard algorithm
⎼ The partner agnostic algorithm detected 24 additional FGFR2 f/r (32.8%)
⎼ The majority of FGFR2 f/r identified using the partner agnostic algorithm were
unique (18/24, 75%), in contrast to 9/32 (28.1%) using the standard algorithm

METHODS
Samples
• Tumour tissue (archival or fresh biopsies) and pre-treatment plasma samples were
obtained for central analysis from 73 patients in the ReFocus trial, until 8 September, 2022
(data cut-off)

Objective

Patient demographics
• Of the 73 patients who provided samples, 40% were male; the mean age was 56 years
(standard deviation: 14 years)
• The majority of patients (93%) had Eastern Cooperative Oncology Group performance
status (ECOG PS) of 0 or 1
• Almost all CCA patients (72/73) had intrahepatic disease at diagnosis
• The proportion of patients who had undergone ≥2 prior treatment regimens was 82%
• The median sum of target lesions was 79 mm (range: 13–261 mm)
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Recall rate = FGFR2 f/r-positive cases by assay / total population; †Fusion not detected = successfully reported samples without FGFR2 f/r call / total
population; ‡QNS / no ctDNA rate = samples failed QC or no ctDNA / total population; **Percent positive agreement = matched results / number of
successfully reported samples.
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• As shown in Figure 6, the predominant FGFR2 fusion partner gene was
BICC1 (18/56; 31.2%)
• The next most common fusion event seen in liquid biopsies was fusion with intergenic
DNA (6/56; 10.7%)
• About half of the FGFR2 fusion partners were unique (27/56; 48.2%)

CONCLUSIONS
• The fusion partner agnostic FGFR2 f/r calling algorithm is superior to the standard
algorithm in cfDNA, identifying approximately a third of fusions that would otherwise
have been missed
• The majority of FGFR2 f/r detected by the partner agnostic algorithm were unique

Figure 5. Breakpoint map and partner chromosomes
(tissue and liquid biopsies)

• Liquid biopsy NGS identified a high proportion of FGFR2 f/r, with a rate comparable to
tissue NGS
• cfDNA testing offers a rapid and non-invasive mechanism for the detection of
resistance mutations
• These encouraging results suggest a role for liquid biopsy in FGFR2 f/r profiling,
providing a non-invasive option to identify FGFR2 f/r-positive CCA patients
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FGFR2 alterations
• As shown in Figure 4, small nucleotide variants (SNV) were the second most common
FGFR2 alterations after FGFR2 f/r
⎼ Liquid biopsies identified 31 patients with FGFR2 SNVs, whereas tissue biopsy
identified eight
• Analysis of liquid biopsies detected three amplifications; two amplifications were detected in
tissue biopsies. All detected amplifications were low level with a copy number <4
⎼ Copy number determined by liquid biopsy cannot be directly compared to tissue
• Concordance of FGFR2 SNVs and amplifications in tissue and liquid was 35/55 (63.6%),
much lower than the concordance for FGFR2 fusions, which was 46/55 (83.6%)
⎼ 31/33 patients with FGFR2 SNVs had prior treatment with an FGFRi, suggesting
emergence of acquired resistance as a potential cause of the observed discordance

Analysis of liquid biopsies

• In 68 patients, tissue or liquid biopsies identified FGFR2 fusion events (Figure 3; Table 1)
⎼ In 43 patients, the local and central NGS tests detected identical FGFR2 f/r events
• Five FGFR2 fusions identified in local tests were not confirmed by the central tests
⎼ Three patients were FGFR2 fusion-negative according to results of both tumour tissue
and liquid biopsy analyses
⎼ Two patients were negative by central liquid biopsy and tumour ‘quantity not sufficient’
(QNS) in central tissue NGS
• The frequency of central NGS FGFR2 f/r negativity was similar for both biopsy types but
differed in reason:
⎼ Analysis of tissue biopsy resulted in a higher rate of pathology QNS (14/73)
⎼ Analysis of liquid biopsy resulted in a higher rate of FGFR2 fusion-negative
outputs (10/73)
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Figure 4. FGFR2 alterations

Amp, amplification; QNS, quantity not sufficient; SNV, single nucleotide variant.
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FGFR2 fusion detection by biopsy and assay type

Local test

Patient with near complete response, underwent surgical resection with curative intent.

• Pre-treatment samples were analysed centrally, and methods applied per Figure 2
• Liquid cfDNA samples were then analysed in silico using a fusion partner agnostic
algorithm that is able to detect unique FGFR2 f/r
• Details of the Guardant360® (G360) research-only algorithm have been described
previously.2 This algorithm was applied to the G360 test to broaden the capability of
detecting FGFR2 f/r
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• To evaluate the feasibility (assessed according to failure rate) and the sensitivity
(assessed according to percent positive agreement) of liquid biopsies to identify FGFR2 f/r,
compared to local and central tissue assessments
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Figure 6. FGFR2 fusion partners (liquid biopsies)

Central
tissue

FGFR2 alterations (Figure 4)
OncoPrint plot of all identified FGFR2 alterations by assay

Patients with FGFR2 fusions or rearrangements, FGFRi-naïve (n=17)
RP2D (n=17)

Local tests compared to:

Recall rate, rate of fusion not detected, QNS / no ctDNA rate, PPA

Total population

Figure 1. Radiographic tumour regression per RECIST 1.1 – RP2D5
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Table 1. Performance of tissue vs. liquid biopsies
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• The role of cfDNA in prospective FGFR2 f/r profiling will be validated in the ReFocus
clinical study, which includes patients with CCA and other solid tumours
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Location of FGFR2 fusions and partner chromosomes
Analysis of tumour tissue and liquid biopsies

• As shown in Figure 5, FGFR2 f/r partners were predominantly located in chromosome
10 (38/68; 55.9%) and chromosome 1 (6/68; 8.8%)
• Nearly half of the FGFR2 fusion partners identified in this study were unique and/or
intergenic DNA (30/68; 44.1%)
• FGFR2 f/r included 21 FGFR2-BICC1 fusions and 47 non-FGFR2-BICC1 fusions
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