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Liquid biopsy for monitoring of ARTA failure: 

Scheme of treatment: hormonal-sensitive PCa (HSPC) treated by androgen deprivation therapy (ADT), after castration resistant PCa (CRPC) occurrence treatment by
androgen receptor-targeting therapy (ARTA), treatment failure, development of metastatic castration-resistant PCa (CRPC) and progression
:metastatic hormonal-sensitive PCa (mHSPC) treated by androgen deprivation therapy (ADT) in combination with androgen receptor-targeting therapy (ARTA),
treatment failure, development of metastatic castration-resistant PCa (CRPC) and progression.

• Current survival of all prostate cancer (PCa) patients is 97% in western world (Siegel et al. 2023). However, due to the high incidence, PCa is the second leading
cause of cancer-related deaths

• 8 000 men diagnosed in the Czech Republic every year, 1 500 deaths



Liquid biopsy for monitoring of ARTA failure: 

• Current survival of all prostate cancer (PCa) patients is 97% in western world (Siegel et al. 2023).
• However, due to the high incidence, PCa is the second leading cause of cancer-related deaths
• 8 000 men diagnosed in the Czech Republic every year, 1 500 deaths

Scheme of the LB samples processing: blood sample, plasma separation (120g, 20 min); ccfDNA/RNA isolation; real-time PCR or digital PCR.

PCR

Suitable method for CNV analysis (compatriotism of
AR gene positive droplets to RNAsaP positive
droplets)



Literature about CNV of AR gene and digital PCR



Amplification of AR associates with clinical parameters

15.4 % of 110 patients (42 mHSPC and 68 mCRPC) had AR gene amplification in 
baseline LB samples (taken before ARTA started)

Statistical analysis (Mann-Whitney test) of patients with amplification of AR gene (pos) or
without AR gene amplification (neg) from baseline plasma samples with the clinical
characteristics of the patients A: Patients with CNV of AR were significantly older at the time
of diagnosis (p=0.0122) than patients without AR CNV. B: Patients with CNV of AR had a
quicker occurrence of CRPC compared to CNV negative patients (p=0.0535). C: Patients
positive for CNV of AR had elevated levels of ALP (p=0.0185) Box plots represent the median,
25, 75 percentiles and the range of values. The p-value <0.05 is indicated by *.

Patients with AR gene amplification had more often high-volume
disease at the start of ARTA compared to the patients without AR
amplification (p=0.0286).
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86 % (12 of 14) patients with CNV of AR had bone metastases
compared to 66 % of patients without CNV of AR (p=0.0757).

20 % increase in bone metastases incidence
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Survival on ARTA based on AR CNV status

Time on ARTA (days)Time on ARTA (days)

Kaplan-Meier analysis of time on ARTA in HSPC (n=42) and CRPC (n=68) patients positive or negative for
amplification of AR gene (CNV, copy number variation). HSPC patients with amplification of AR gene were treated by
ARTA for significantly shorter time (p=0.017).
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Statistical analysis (Mann-Whitney test) of patients with amplification of AR gene (pos) or without AR gene amplification (neg) from baseline plasma
samples with the clinical characteristics of the patients A: Patients with amplification of AR had significantly higher PSA levels at the start of ARTA (p=0.0082),
B: and increased initial PSA (p=0.0116). C: elevated levels of LDH (0.0556). D: Patients with amplification of AR had also significantly higher CRP levels at the
start of ARTA therapy (p=0.0007). E: Patients positive for CNV of AR had decreased levels of hemoglobin (p=0.0001). Box plots represent the median, 25, 75
percentiles and the range of values. The p-values <0.05, <0.01, and <0.001 are indicated by *, ** and *** respectively.

Amplification of AR associates with laboratory results
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Survival on ARTA based on CRP status

Kaplan-Meier analysis of time on ARTA in HSPC (n=40) and CRPC (n=64) patients with low, high, or extra high levels of C-reactive protein.
CRPC patients with high levels of CRP (at the start of ARTA) were treated by ARTA for significantly shorter time (p=0.001). Also, the HSPC
patients with high levels of CRP were treated by ARTA for a significantly shorter time (p=0.04). The low CRP < 4.9, high CRP ≥ 4.9 ng/ml.
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Survival on ARTA based on PSA status

Kaplan-Meier analysis of time on ARTA in HSPC (n=42) and CRPC (n=67) patients with PSA levels lower or higher then cut-off
(26.89 ng/ml) at the start of ARTA. CRPC patients with low levels of PSA were treated by ARTA for significantly longer time. 
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Conclusion:

• AR amplification positive patients had higher age, shorter time to resistance occurrence, increased
levels of PSA, LDH and ALP, and CRP and decreased levels of hemoglobine.

• The amplification of AR gene corelated with shorter survival on ARTA therapy in HSPC patients.
• High levels of CRP corelated with shorter survival on ARTA therapy in both HSPC and CRPC patients.

• Analysis of AR gene amplification could be useful for prediction of ARTA therapy failure and progression
monitoring in mHSPC patients.
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