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• Changes in ctDNA levels may predict response to a variety of drugs, including
CDK4/6 inhibitors (CDK4/6i); however, the best assay and method are still to
be defined.

• In this study, we explored the hypothesis that the early drop of ctDNA after
one cycle of CDK4/6i with endocrine therapy (ET) could predict progression
free survival (PFS).

Circulating tumor DNA dynamics using a standardized multi-gene panel                 
in advanced breast cancer patients treated with CDK4/6 inhibitors
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Figure 5. PFS according to mVAF ratio (4 groups). 

Median age,  years 
(range)

61.5 (39-87)

Treatment line
•First
•Second
•Third or more

22 (48%)
16 (35%)
8 (17%)

ECOG PS
•0
•1
•2

18 (39%)
27 (59%)

1 (2%)

Visceral disease
•No
•Yes

16 (35%)
30 (65%)

Metastatic sites
•<3
•≥3

17 (37%)
29 (63%)

“De novo” metastatic
•No
•Yes

34 (74%)
12 (26%)

Hormone-resistance
•No
•Yes

30 (68%)
14 (32%)

Table 1. Baseline characteristics.

• This is a prospective single-center study in hormone receptor positive/HER2-
negative advanced breast cancer patients treated with CDK4/6i and ET.

• Paired plasma samples were collected at cycle 1 day 1 (C1) and cycle 2 day 1 (C2).
• Somatic alterations and variant allele fraction (VAF) were assessed using the 74-

gene Guardant360 assay (Guardant Health).
• A VAF ratio (VAFR) was calculated for each alteration with a VAF of ≥ 0.4% at C1 or

C2. Molecular response was defined as the mean of all VAFRs (mVAFR).
• VAFs < 0.4% at C1 and C2 were considered to have low-shedding tumors.
• PFS hazard ratios (HR) were calculated using a univariate Cox model.
• PAM50 subtypes and tumor infiltrating lymphocytes (TILs) were determined in a

subset.

Figure 4. Individual patient mVAF in C1 versus C2. 
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• 48 patients were treated with ET and palbociclib (89%) or ribociclib (11%). Two
patients had missing plasma samples and were excluded from the analysis.
The median follow-up was 12.0 months (IQR 6.7-14.6).

• Clinical characteristics are described in Table 1. 57% of patients used
fulvestrant and 33% an aromatase inhibitor. ctDNA was detected in 96% of
patients. Somatic mutations or copy number variations were detected in 51
genes (Fig. 1 and 2). PAM50 subtype distribution (n=27) is shown in Fig. 3.

• 46% of patients had a decrease in ctDNA after 1 cycle (Fig. 4). mVAFR < 0.3
(high-ctDNA responders) (n=12) and low-shedding tumors (n=13) correlated
with significantly improved PFS (HR=0.39, p=0.025), especially when compared
to patients with ctDNA mVAFR > 1 (HR=0.27, p=0.010, n=12) (Fig. 5).

• Within PAM50 tested tumors, non-Luminal (n=5) were low-ctDNA responders
(mVAFR > 0.3) (n=3) or low-shedding (n=2); Luminal A or B were high-ctDNA
responders (n=8), low-ctDNA responders (n=7) and low-shedding (n=4).

• TILs were increased in low-ctDNA responders relative to high-ctDNA
responders (mean 3.3% vs 1.8%).

mVAF decreased in 46% of patients
mVAF increased in 26% of patients

mVAF did not change in 28% of patients

Hazard ratio=0.39, p=0.025
(High-ctDNA responders and 

low-shedding tumors 
compared to the rest)

• ctDNA dynamics are an early surrogate of CDK4/6i + ET efficacy.
• The clinical utility of this biomarker should be tested in prospective trials in which patients 

with unfavorable ctDNA responses are randomized to alternative treatment strategies.

This study was funded, in part, by Instituto de Salud Carlos  III - PI16/00904, PI18/01408, Breast Cancer 
Research Foundation, PhD4MD (Ayuda Predoctoral), Fundació La Marató TV3 and RESCUER Horizon 2020.

Figure 2. Amplifications identified at baseline in ctDNA.

p=0.0271

Figure 3. PAM50 distribution (N=27).

Figure 1. Somatic mutations at baseline in ctDNA.
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Figure 6. PFS according to mVAF ratio (2 groups). 

Hazard ratio=0.27, p=0.025
(High-ctDNA responders and 

low-shedding tumors 
compared to low-ctDNA 

responders)

16

11

8

7

5

4 4 4 4 4

3 3 3

2 2 2 2 2

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

T
P

5
3

P
IK

3
C

A

A
T

M

E
S

R
1

P
D

G
F

R
A

A
K

T
1

A
R

ID
1

A

B
R

C
A

1

E
G

FR

E
R

B
B

2

B
R

C
A

2

F
G

F
R

1

M
T

O
R

A
R

F
G

F
R

2

P
T

E
N

R
B

1

S
T

K
1

1

A
LK

A
P

C

C
C

N
E

1

C
D

H
1

C
D

K
N

2
A

F
B

X
W

7

G
A

T
A

3

H
N

F
1

A

H
R

A
S

ID
H

1

JA
K

3

K
R

A
S

M
A

P
2

K
2

N
FE

2
L2

N
O

T
C

H
1

N
R

A
S

N
T

R
K

1

R
A

F1

R
H

O
A

R
O

S
1

S
M

A
D

4

T
E

R
T

T
S

C
1

N
u
m

b
e
r 

o
f 
p
a
ti
e
n
ts


