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N=287

• Postmenopausal women with HR+, 

HER2‒ aBC (locoregionally

recurrent not amenable to surgery or 

metastatic)

• No prior systemic hormonal therapy 

or chemotherapy for aBC

• TFI >12 months*

• Patients willing to undergo blood 

and tumor sample collection at 

baseline and at a scheduled 

timeframe

RIBOCICLIB + LETROZOLE

First-line ribociclib

(600 mg PO; 3 weeks on/1 week off) 

+ letrozole (2.5 mg/d PO)

Baseline

(D0)

Day 15

Cycle 1

(D15)

Day 1 

Cycle 2

(C2D1)

First Imaging

(~ 3 months)

(FI)

Enrollement from 02 February to 28 November 2018

Across 47 Italian centers

BioItaLee- Study Design

Disease progression 

Or end of treatment

(EOT)

Baseline tumor Tissue sample (fresh or archival) (preferred from a metastatic site)

Liquid biopsy for:
• ctDNA analysis

• Serum thymidine 

kinase activity

Buccal swab (pharmacogenomics)



Bianchini G. et al ESMO BC 2020



ctDNA/tissue concordance in the BIOITALee trial

Pretreatment liquid biopsies 

(LBs) and tumor samples (TS) 

were collected prospectively in 

the trial:

Matched LB/TS (valid for NGS) 

(N=144)

Tumor Samples main characteristics:

Primary tumor (66.7%)

52% was recent (taken <60d from enrollment)

Liquid biopsies

(N=285) 

Tumor Samples

(N= 276) 

Bianchini G. et al ESMO BC 2020

NGS Analysis: Baseline ctDNA and tDNA were assessed 

by SNV analysis using the same 533-amplicon custom 

AmpliSeq HD panel



Bianchini G. et al ESMO BC 2020

At least 1 SNV was found in:

• 72.9% (n = 105) of tissue samples

• 44.4% (n = 64) liquid biopsy

ctDNA/tissue concordance in the BIOITALee trial



BIOITALee ctDNA vs tissue: Key findings

Bianchini G. et al ESMO BC 2020

Concordance Between LBs and TS (n = 144) was moderate

• PIK3CA SNV: 20.1% in LB vs 40.3% in TS

• LB-/TS+ discrepancy was more common

• PIK3CA Allele frequency was lower in cases LB-/TS+ 

suggesting subclonal event



TAKE HOME messages

• A negative liquid biopsy may be due to the presence of a subclonal
mutation



Bianchini G. et al SABCS 2021



Mean (SD) pre-treatment VAF at baseline 

was 11.3% (14.4)

At baseline, target mutations were 

detected in 113 patients (43%), whereas 

150 patients (57%) were wild type

Target mutation at baseline mPFS HR (95% CI) P value

Wild type (n=150) NE 0.41 (0.27,0.61)
<0.0001

Mutated (n=113) 16.59
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Kaplan-Meier Curve of Progression-Free Survival (months)

Patients at risk
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114 107
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Absence of a target mutation at baseline 
was associated with good prognosis

ctDNA dynamics in the BIOITALee trial- key findings

BASELINE

Bianchini G. et al SABCS 2021



TAKE HOME messages

• A negative liquid biopsy may be due to the presence of a subclonal
mutation

• A negative liquid biopsy (using a large panel) is associated with better 
outcome at baseline



Timepoint mean (SD) VAF Change

D15 (n=104) – 64.3% (55.9)

C2D1 (n=105) – 68.6% (52.2)

Early VAF clearance was observed  in 47.1% 

(n=49) of patients at D15 and 52.4% (n= 55) of 

patients at C2D1 

A significant VAF reduction was observed 
upon ribociclib + letrozole treatment at D15 

and C2D1 (but no rebound at C2D1)

ctDNA dynamics in the BIOITALee trial- key findings

Early changes during C1

Bianchini G. et al SABCS 2021



Early VAF clearance was associated with 

improved PFS

ctDNA dynamics in the BIOITALee trial- key findings

Early changes during C1

Bianchini G. et al SABCS 2021



TAKE HOME messages

• A negative liquid biopsy may be due to the presence of a subclonal
mutation

• A negative liquid biopsy (using a large panel) is associated with better 
outcome at baseline

• On-treatment change (from positive to negative) is associated with better 
outcome



WHAT ELSE CAN WE DO?



• TK1 is a cell cycle dependent enzyme playing a critical role in cell proliferation

• TK1 activity rapidly increases after the G1-S transition and then declines

• Cancer cells can secrete pathological levels of TK1 detectable in blood

The ELISA based DiviTumTM assay (Biovica International, Uppsala, Sweden) determines the enzymatic activity of TK1 

in blood serum/plasma or cell cultures. 

THYMIDINE KINASE ACTIVITY

“Liquid Ki67”



Baseline (median cut-off)

Malorni L. et al, EJC 2023

Serum Thymidine Kinase 1 (TKa) in the BIOITALee trial- key findings

BASELINE

11,8% of patients had sTKa levels below 

LOD (20Du/L)

From 263 available samples at baseline, 

median sTKa was 74.8 Du/L (19‒9412)

Low sTka at baseline was associated 

with good prognosis



WashU palbo dosing trial
Baseline; median cut-off, 97.9 Du/L (42.4–490.3)

Krishnamurthy, J. npjBC 2022
Malorni L. et al, EJC 2022

TKa DATA IN PATIENTS TREATED WITH ET+CDK4/6i: BASELINE

Malorni L. et al, EJC 2023

• First line tx with RIBO+LET

• endocrine sensitive MBC

• First/second line tx with PALBO+FUL

• endocrine resistant MBC

• First/second line tx with PALBO+HT

• endocrine sensitive/resistant MBC



Early sTKa clearance (levels below LOD) was 

observed  in 84.9% of patients at D15 and 

28.6% of patients at C2D1 

• A significant reduction in sTKa was observed 
upon ribociclib + letrozole treatment at D15 
and C2D1 

• A rebound at C2D1 was seen in 68.5% of 
patients

93.2% of patients had baseline and D15; 

88.2% had baseline, D15 and C2D1

74.9% had all time points (baseline, D15, C2D1 and FI)

Matched samples.

Serum Thymidine Kinase 1 in the BIOITALee trial- key findings

Early changes during C1

Malorni L. et al, EJC 2023



TKa DATA IN PATIENTS TREATED WITH ET+CDK4/6i: changes during treatment

WashU palbo dosing trial

Krishnamurthy, J. npjBC 2022

• <LLOD D15 85%

• rebound at D28 68%

• <LLOD D15 83%

• rebound at D28 54%

• <LLOD D15 78%

• rebound D28 36%

Malorni L. et al, EJC 2022 Malorni L. et al, EJC 2023



WashU palbo dosing trial
C1D15; LoD cut-off, median <20 Du/L (<20-<20)

Krishnamurthy, J. npjBC 2022Malorni L. et al, EJC 2022 Malorni L. et al, EJC 2023

TKa DATA IN PATIENTS TREATED WITH ET+CDK4/6i: CYCLE 1 DAY 15



WashU palbo dosing trial
C2D1; median cut-off, <20 (<20~54.1)

Krishnamurthy, J. npjBC 2022Malorni L. et al, EJC 2022
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PYTHIA
C2D1; median cut-off, 52 Du/L (<20, 3533) 

BioItaLee
C2D1; median cut-off, 48.1 Du/L (19–3689) 

Malorni L. et al, ESMO 2021

TKa DATA IN PATIENTS TREATED WITH ET+CDK4/6i: CYCLE 2 DAY 1

Malorni L. et al, EJC 2023



Pattern 1:

TKa <LOD at D15 

and C2D1

Pattern 2: 

TKa <LOD at D15 and 

>LOD at C2D1

Pattern 3:

TKa >LOD at D15

Serum Thymidine Kinase 1 (TKa) in the BIOITALee trial- key findings

Dynamic patterns

Malorni L. et al, EJC 2023



Pattern 1:

TKa <LOD at D15 

and C2D1

Pattern 2: 

TKa <LOD at D15 and 

>LOD at C2D1

Pattern 3:

TKa >LOD at D15

Serum Thymidine Kinase 1 (TKa) in the BIOITALee trial- key findings

Dynamic patterns

Malorni L. et al, EJC 2023



TAKE HOME messages

• A negative liquid biopsy may be due to the presence of a subclonal
mutation

• A negative liquid biopsy (using a large panel) is associated with better 
outcome at baseline

• On-treatment change (from positive to negative) is associated with better 
outcome

• TKa patterns are prognostic and strongly predictive



Arpino et al, ASCO 2022



84% of the patients had ctDNA and TKa available data

TKa and ctDNA in the BIOITALee trial- key findings

BASELINE



84% of the patients had ctDNA and TKa available data

TKa and ctDNA in the BIOITALee trial- key findings

BASELINE

• among ctDNA WT, TKa- had the best outcome 



84% of the patients had ctDNA and TKa available data

TKa and ctDNA in the BIOITALee trial- key findings

BASELINE

• among ctDNA WT, TKa- had the best outcome 

• among ctDNA MUT, TKa+ had the worst outcome 



TKa and ctDNA in the BIOITALee trial- key findings

Change at Day 15

TKa neg D15 ctDNA WT D0

TKa and ctDNA pos D15

all other groups



TKa and ctDNA in the BIOITALee trial- key findings

Change at Day 15

TKa neg D15 ctDNA WT D0

TKa and ctDNA pos D15

all other groups

TKa patterns across first cycle



TAKE HOME messages

• A negative liquid biopsy may be due to the presence of a subclonal
mutation

• A negative liquid biopsy (using a large panel) is associated with better 
outcome at baseline

• On-treatment change (from positive to negative) is associated with better 
outcome

• TKa patterns are prognostic and strongly predictive

• TKa and ctDNA give independent information (is TKa sufficient?)



The BIOItaLee TEAM:

Michelino De Laurentiis

Giampaolo Bianchini

Grazia Arpino

Matteo Benelli

Maurizio Callari

Donatella Grasso

Matteo Suter

Nicola Fenderico

Daniela Castelletti

All the patients and their families;

All the participating centers.

GRAZIE!
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Log Rank p <.001

VAF status mPFS HR (95% CI) P value

Not mutated NE 0.32 (0.20,0.51) <0.0001

Mutated - Low VAF 16.53 0.56 (0.30,1.04) 0.065

Mutated - High VAF 11.07

Patients without target mutation at D15 
(n=159, 66.8%) had an extremely 

favorable outcome

In patients with detectable target mutation 
at D15, VAF below median (n=39, 16.4%)  

showed a trend for a better prognosis         
vs VAF above median (n=40, 16.8%)

ctDNA dynamics in the BIOITALee trial- key findings

C1D15

Bianchini G. et al SABCS 2021



TKa and ctDNA in the BIOITALee trial- key findings

Change at Day 15

TKa neg D15 ctDNA WT D0

TKa and ctDNA pos D15

all other groups
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