
Supplemental Figures 

 

Supplemental Figure S1: ROC curve for the best MKi67 dCt threshold in our series. 

 

Supplemental Figure S2: ROC curve for the best Ki67 IHQ threshold in our series. 

 

 

 



Supplemental Table S1. Histopathological features of the cases with a failed STRAT4 determination. 

  Total Percentage 

  8 100 

Histological grade 1 1 12.5 

 2 3 37.5 

 3 4 50 

Histological type IBC, no special type 8 100 

ER Positive 1 12.5 

 Negative 7 87.5 

PR Positive 5 62.5 

 Negative 3 37.5 

HER2 Equivocal 2+ (no amplified) 3 37.5 

 Negative (1+) 4 50 

 Negative (0+) 1 12.5 

Ki67 Positive 2 33.1 

 Negative 6 75 

 

Supplemental Table S2. Biomarkers results of both techniques for the discordant cases. 

ID 
HER2 
IHQ 

HER2 
FISH 

ERBB
2 dCt 

HER2 
concord

ance 
ER % 

ESR1 
dCt 

ER 
conco
rdanc

e 

PR % 
PGR 
dCt 

PR 
concor
dance 

Ki67 
% 

MKi6
7 dCt 

Ki67 
concor
dance 

Sample 
type 

 

2 2 
Nega
tive 

-1.3 
Concord

ant 
70 2.2 

Conco
rdant 

0 -3.5 
Discor
dant 

8 -2.3 
Discord

ant 
Core 

biopsy 
 

4 2 
Posit
ive 

0 
Concord

ant 
90 3.1 

Conco
rdant 

0 -3 
Discor
dant 

14 -3.1 
Discord

ant 
Core 

biopsy 
 

5 2 
Posit
ive 

-2 
Discorda

nt 
80 2.1 

Conco
rdant 

18 -1.1 
Concor

dant 
45 -1.4 

Concor
dant 

Core 
biopsy 

 

7 2 
Posit
ive 

1 
Concord

ant 
0 0.1 

Discor
dant 

0 -4.5 
Concor

dant 
5 -2.1 

Discord
ant 

Core 
biopsy 

 

8 2 
Posit
ive 

-2.1 
Discorda

nt 
0 -5.1 

Conco
rdant 

0 -5.5 
Concor

dant 
40 -1.1 

Concor
dant 

Core 
biopsy 

 

11 2 
Posit
ive 

-3.1 
Discorda

nt 
0 -0.6 

Discor
dant 

0 -2.5 
Discor
dant 

18 -4.2 
Concor

dant 
Core 

biopsy 
 

13 2 
Posit
ive 

0.2 
Concord

ant 
80 0.4 

Conco
rdant 

0 -3.1 
Discor
dant 

20 -2.1 
Discord

ant 
Core 

biopsy 
 

16 2 
Posit
ive 

-1.5 
Discorda

nt 
100 3 

Conco
rdant 

0 -2.4 
Discor
dant 

16 -2.4 
Discord

ant 
Core 

biopsy 
 

18 2 
Posit
ive 

-1 
Concord

ant 
100 4 

Conco
rdant 

90 2.1 
Concor

dant 
17 -2.9 

Discord
ant 

Core 
biopsy 

 

20 2 
Posit
ive 

0 
Concord

ant 
60 0.7 

Conco
rdant 

0 -2.3 
Discor
dant 

38 -0.9 
Concor

dant 
Core 

biopsy 
 

23 2 
Posit
ive 

0.1 
Concord

ant 
90 3.1 

Conco
rdant 

15 -1 
Concor

dant 
8 -2.8 

Discord
ant 

Core 
biopsy 

 

24 2 
Posit
ive 

-1.2 
Discorda

nt 
100 3.3 

Conco
rdant 

100 2.4 
Concor

dant 
25 -1.8 

Concor
dant 

Core 
biopsy 

 

25 2 
Posit
ive 

-2.1 
Discorda

nt 
10 -1.6 

Discor
dant 

0 -7 
Concor

dant 
80 -0.9 

Concor
dant 

Core 
biopsy 

 

28 2 
Nega
tive 

-0.9 
Discorda

nt 
100 2.3 

Conco
rdant 

70 0.8 
Concor

dant 
20 -3.1 

Discord
ant 

Core 
biopsy 

 



29 2 
Nega
tive 

-1.8 
Concord

ant 
60 2.9 

Conco
rdant 

50 2.2 
Concor

dant 
18 -1.6 

Discord
ant 

Core 
biopsy 

 

30 2 
Nega
tive 

-1.2 
Concord

ant 
75 0.9 

Conco
rdant 

90 1 
Concor

dant 
10 -2.2 

Discord
ant 

Core 
biopsy 

 

31 2 
Nega
tive 

-1.1 
Concord

ant 
100 1.9 

Conco
rdant 

100 1.6 
Concor

dant 
15 -2.8 

Discord
ant 

Core 
biopsy 

 

32 2 
Nega
tive 

-3.6 
Concord

ant 
0 -0.8 

Discor
dant 

0 -2.5 
Discor
dant 

80 -0.9 
Concor

dant 
Core 

biopsy 
 

33 2 
Nega
tive 

-0.8 
Discorda

nt 
90 2.3 

Conco
rdant 

5 -3.3 
Concor

dant 
10 -2.3 

Discord
ant 

Core 
biopsy 

 

34 2 
Nega
tive 

-1.2 
Concord

ant 
90 3.9 

Conco
rdant 

60 1.8 
Concor

dant 
14 -3.7 

Discord
ant 

Core 
biopsy 

 

35 2 
Nega
tive 

-0.7 
Discorda

nt 
95 4.4 

Conco
rdant 

80 1.3 
Concor

dant 
12 -4.4 

Concor
dant 

Core 
biopsy 

 

36 2 
Nega
tive 

-1.1 
Concord

ant 
95 3.4 

Conco
rdant 

0 -1.4 
Discor
dant 

5 -3.7 
Discord

ant 
Core 

biopsy 
 

37 2 
Nega
tive 

-1.2 
Concord

ant 
90 4 

Conco
rdant 

0 -6.2 
Concor

dant 
13 -3.3 

Discord
ant 

Core 
biopsy 

 

39 2 
Nega
tive 

-1.9 
Concord

ant 
0 -1.7 

Conco
rdant 

0 -1.9 
Discor
dant 

12 -3.2 
Discord

ant 
Core 

biopsy 
 

40 2 
Nega
tive 

-3.3 
Concord

ant 
90 0.9 

Conco
rdant 

0 -2.8 
Discor
dant 

12 -4.6 
Concor

dant 
Core 

biopsy 
 

43 2 
Nega
tive 

-1.9 
Concord

ant 
100 4.1 

Conco
rdant 

70 0.9 
Concor

dant 
15 -1.1 

Discord
ant 

Core 
biopsy 

 

44 2 
Nega
tive 

-3.1 
Concord

ant 
90 1.7 

Conco
rdant 

70 1.1 
Concor

dant 
5 -2.5 

Discord
ant 

Core 
biopsy 

 

45 2 
Nega
tive 

-0.7 
Discorda

nt 
80 1.8 

Conco
rdant 

80 0.6 
Concor

dant 
50 -1.9 

Concor
dant 

Core 
biopsy 

 

46 2 
Nega
tive 

-1.5 
Concord

ant 
100 3.1 

Conco
rdant 

15 -1.8 
Concor

dant 
8 -3.4 

Discord
ant 

Core 
biopsy 

 

48 2 
Nega
tive 

0.1 
Discorda

nt 
100 4.4 

Conco
rdant 

60 -8.8 
Discor
dant 

12 -3.4 
Discord

ant 
Core 

biopsy 
 

49 2 
Nega
tive 

-1.1 
Concord

ant 
90 3.8 

Conco
rdant 

80 1.1 
Concor

dant 
17 -2.3 

Discord
ant 

Core 
biopsy 

 

50 2 
Nega
tive 

-2.4 
Concord

ant 
100 3.4 

Conco
rdant 

15 -0.5 
Concor

dant 
18 -1.4 

Discord
ant 

Core 
biopsy 

 

52 2 
Nega
tive 

-4.6 
Concord

ant 
0 0.7 

Discor
dant 

0 -1.2 
Discor
dant 

28 -6.6 
Discord

ant 
Core 

biopsy 
 

54 2 
Posit
ive 

-2 
Discorda

nt 
0 -2.4 

Conco
rdant 

0 -3.9 
Concor

dant 
25 -1 

Concor
dant 

Core 
biopsy 

 

55 2 
Posit
ive 

0.7 
Concord

ant 
0 -10 

Conco
rdant 

0 -8.8 
Concor

dant 
17 -1.1 

Discord
ant 

Core 
biopsy 

 

56 2 
Posit
ive 

2.3 
Concord

ant 
70 0.2 

Conco
rdant 

0 -1.7 
Discor
dant 

30 -1.9 
Concor

dant 
Core 

biopsy 
 

57 2 
Posit
ive 

1.9 
Concord

ant 
90 2.2 

Conco
rdant 

90 1.5 
Concor

dant 
20 -2.1 

Discord
ant 

Core 
biopsy 

 

59 2 
Posit
ive 

-3.7 
Discorda

nt 
75 2.5 

Conco
rdant 

90 2.2 
Concor

dant 
20 -1 

Discord
ant 

Core 
biopsy 

 

60 2 
Posit
ive 

0 
Concord

ant 
70 1 

Conco
rdant 

50 -0.4 
Concor

dant 
12 -2.9 

Discord
ant 

Core 
biopsy 

 

61 2 
Posit
ive 

-1.4 
Discorda

nt 
90 2 

Conco
rdant 

5 -3 
Concor

dant 
13 -1.7 

Discord
ant 

Core 
biopsy 

 

62 2 
Posit
ive 

-2 
Discorda

nt 
90 2.3 

Conco
rdant 

15 -2.7 
Concor

dant 
25 -1.9 

Concor
dant 

Core 
biopsy 

 

63 2 
Posit
ive 

-0.1 
Concord

ant 
40 3 

Conco
rdant 

30 -1.1 
Concor

dant 
60 -10 

Discord
ant 

Core 
biopsy 

 



64 2 
Nega
tive 

-1.3 
Concord

ant 
70 1 

Conco
rdant 

70 0.9 
Concor

dant 
20 -1.4 

Discord
ant 

Core 
biopsy 

 

65 2 
Nega
tive 

-0.9 
Discorda

nt 
100 4 

Conco
rdant 

35 0.5 
Concor

dant 
12 -3.9 

Discord
ant 

Core 
biopsy 

 

66 2 
Nega
tive 

-1.3 
Concord

ant 
70 3.1 

Conco
rdant 

0 -2.4 
Discor
dant 

15 -1.9 
Discord

ant 
Core 

biopsy 
 

71 2 
Nega
tive 

-3 
Concord

ant 
80 2 

Conco
rdant 

15 -1.8 
Concor

dant 
10 -2.7 

Discord
ant 

Core 
biopsy 

 

72 2 
Nega
tive 

-1 
Discorda

nt 
100 4.7 

Conco
rdant 

80 -0.7 
Concor

dant 
10 -4.2 

Concor
dant 

Core 
biopsy 

 

74 2 
Nega
tive 

-4 
Concord

ant 
0 -0.9 

Discor
dant 

0 -5.6 
Concor

dant 
45 0.7 

Concor
dant 

Core 
biopsy 

 

83 2 
Nega
tive 

-1.5 
Concord

ant 
0 -4.5 

Conco
rdant 

0 -3.4 
Discor
dant 

22 -1.8 
Concor

dant 
Core 

biopsy 
 

87 2 
Nega
tive 

-1 
Discorda

nt 
0 -3.4 

Conco
rdant 

0 -5.1 
Concor

dant 
15 -2.5 

Discord
ant 

Core 
biopsy 

 

10
9 

2 
Nega
tive 

-2.3 
Concord

ant 
80 3.8 

Conco
rdant 

70 1.9 
Concor

dant 
20 -2.5 

Discord
ant 

Surgical 
specime

n 

 

13
5 

2 
Nega
tive 

-3.6 
Concord

ant 
80 4.8 

Conco
rdant 

30 1.8 
Concor

dant 
10 -2.1 

Discord
ant 

Surgical 
specime

n 

 

14
3 

2 
Nega
tive 

-1.7 
Concord

ant 
100 3.5 

Conco
rdant 

0.5 -3.6 
Concor

dant 
15 -2 

Discord
ant 

Core 
biopsy 

 

14
5 

2 
Nega
tive 

-1 
Discorda

nt 
100 3.5 

Conco
rdant 

60 -0.5 
Concor

dant 
2 -10 

Concor
dant 

Core 
biopsy 

 

14
7 

2 
Nega
tive 

0.4 
Discorda

nt 
100 3.6 

Conco
rdant 

60 1.8 
Concor

dant 
5 -0.9 

Discord
ant 

Core 
biopsy 

 

14
9 

2 
Nega
tive 

-2.9 
Concord

ant 
20 1.1 

Conco
rdant 

2 0.3 
Concor

dant 
3 -3.7 

Discord
ant 

Core 
biopsy 

 

17
0 

2 
Nega
tive 

-2.9 
Concord

ant 
95 2.9 

Conco
rdant 

25 0 
Concor

dant 
7 -3.1 

Discord
ant 

Core 
biopsy 

 

17
4 

2 
Nega
tive 

-1.1 
Concord

ant 
0 -3 

Conco
rdant 

0 -4.1 
Concor

dant 
4 -4 

Discord
ant 

Core 
biopsy 

 

19
0 

2 
Nega
tive 

-2.9 
Concord

ant 
80 2.2 

Conco
rdant 

70 2.3 
Concor

dant 
10 -3.1 

Discord
ant 

Core 
biopsy 

 

19
6 

2 
Nega
tive 

-2.2 
Concord

ant 
60 0.2 

Conco
rdant 

0 -4.8 
Concor

dant 
20 -2.4 

Discord
ant 

Core 
biopsy 

 

21
1 

2 
Nega
tive 

-2.9 
Concord

ant 
80 2.6 

Conco
rdant 

80 2.7 
Concor

dant 
20 -3.3 

Discord
ant 

Core 
biopsy 

 

22
6 

2 
Nega
tive 

-4.3 
Concord

ant 
80 1.6 

Conco
rdant 

80 -1.4 
Concor

dant 
3 -3.9 

Discord
ant 

Core 
biopsy 

 

22
8 

2 
Nega
tive 

-3.3 
Concord

ant 
100 4 

Conco
rdant 

35 1.2 
Concor

dant 
17 -1.4 

Discord
ant 

Core 
biopsy 

 

23
9 

2 
Nega
tive 

-2.8 
Concord

ant 
80 2.3 

Conco
rdant 

20 0.9 
Concor

dant 
19 -2.1 

Discord
ant 

Core 
biopsy 

 

24
3 

2 
Nega
tive 

-2.3 
Concord

ant 
70 0.8 

Conco
rdant 

60 0.6 
Concor

dant 
10 -3.5 

Discord
ant 

Core 
biopsy 

 

24
6 

2 
Nega
tive 

1.3 
Discorda

nt 
80 2.1 

Conco
rdant 

30 0 
Concor

dant 
20 -1.4 

Discord
ant 

Core 
biopsy 

 

24
9 

2 
Nega
tive 

-3.1 
Concord

ant 
80 2.1 

Conco
rdant 

60 1.3 
Concor

dant 
5 -3.5 

Discord
ant 

Core 
biopsy 

 

25
2 

2 
Nega
tive 

-2.7 
Concord

ant 
95 3.5 

Conco
rdant 

0 -7.3 
Concor

dant 
13 -3.9 

Discord
ant 

Core 
biopsy 

 

77 0 
Nega
tive 

-4.3 
Concord

ant 
0 -1.1 

Conco
rdant 

0 -2.2 
Discor
dant 

3 -6.3 
Concor

dant 
Core 

biopsy 
 



78 0 
Nega
tive 

-2.3 
Concord

ant 
0 -4.9 

Conco
rdant 

0 -1.8 
Discor
dant 

38 -0.3 
Concor

dant 
Core 

biopsy 
 

81 0 
Nega
tive 

-4.9 
Concord

ant 
0 -1.3 

Conco
rdant 

0 -1.4 
Discor
dant 

5 -2.7 
Discord

ant 
Core 

biopsy 
 

82 0 
Nega
tive 

-3.1 
Concord

ant 
0 -2.3 

Conco
rdant 

0 -1.1 
Discor
dant 

32 -0.7 
Concor

dant 
Core 

biopsy 
 

85 0 
Nega
tive 

-3.9 
Concord

ant 
0 -3.2 

Conco
rdant 

0 -4.5 
Concor

dant 
10 -2 

Discord
ant 

Core 
biopsy 

 

90 0 
Nega
tive 

-2.7 
Concord

ant 
0 -2.2 

Conco
rdant 

0 -2.7 
Discor
dant 

28 -1.9 
Concor

dant 
Core 

biopsy 
 

92 0 
Nega
tive 

-4 
Concord

ant 
80 1.2 

Conco
rdant 

80 -1.6 
Concor

dant 
7 -2.2 

Discord
ant 

Surgical 
specime

n 

 

94 0 
Nega
tive 

-2.2 
Concord

ant 
90 2.8 

Conco
rdant 

40 -0.3 
Concor

dant 
20 -2.7 

Discord
ant 

Surgical 
specime

n 

 

96 0 
Nega
tive 

-2.8 
Concord

ant 
90 3.9 

Conco
rdant 

0 -3.4 
Discor
dant 

30 -2.2 
Concor

dant 

Surgical 
specime

n 

 

97 0 
Nega
tive 

-3.6 
Concord

ant 
50 1 

Conco
rdant 

50 -1.7 
Concor

dant 
16 -2.7 

Discord
ant 

Surgical 
specime

n 

 

10
0 

0 
Nega
tive 

-1.4 
Concord

ant 
60 2.1 

Conco
rdant 

90 2.5 
Concor

dant 
15 -1.4 

Discord
ant 

Surgical 
specime

n 

 

10
1 

0 
Nega
tive 

-2.4 
Concord

ant 
90 4.6 

Conco
rdant 

50 1.3 
Concor

dant 
15 -3.7 

Discord
ant 

Surgical 
specime

n 

 

10
2 

0 
Nega
tive 

-2.4 
Concord

ant 
50 1.6 

Conco
rdant 

90 1.3 
Concor

dant 
15 -2.8 

Discord
ant 

Surgical 
specime

n 

 

10
4 

0 
Nega
tive 

-4 
Concord

ant 
90 1.5 

Conco
rdant 

10 1.3 
Concor

dant 
20 -3 

Discord
ant 

Surgical 
specime

n 

 

10
6 

0 
Nega
tive 

-4.1 
Concord

ant 
50 1.7 

Conco
rdant 

75 0.7 
Concor

dant 
20 -3 

Discord
ant 

Surgical 
specime

n 

 

10
7 

0 
Nega
tive 

-3.7 
Concord

ant 
90 2.5 

Conco
rdant 

40 -3.3 
Concor

dant 
10 -2.3 

Discord
ant 

Surgical 
specime

n 

 

11
2 

0 
Nega
tive 

-2.4 
Concord

ant 
80 3.2 

Conco
rdant 

0 -2 
Discor
dant 

15 -3.4 
Discord

ant 

Surgical 
specime

n 

 

11
3 

0 
Nega
tive 

-3.8 
Concord

ant 
80 2.2 

Conco
rdant 

80 1.7 
Concor

dant 
5 -3.2 

Discord
ant 

Surgical 
specime

n 

 

11
4 

0 
Nega
tive 

-2.5 
Concord

ant 
60 1.1 

Conco
rdant 

80 -0.8 
Concor

dant 
10 -4 

Discord
ant 

Surgical 
specime

n 

 

12
0 

0 
Nega
tive 

-5.1 
Concord

ant 
90 -1.8 

Discor
dant 

20 -4 
Discor
dant 

15 -5.9 
Concor

dant 

Surgical 
specime

n 

 

12
4 

1 
Nega
tive 

-2.2 
Concord

ant 
60 2.1 

Conco
rdant 

80 -1.9 
Concor

dant 
20 -2.6 

Discord
ant 

Surgical 
specime

n 

 



12
5 

0 
Nega
tive 

-2.4 
Concord

ant 
70 2.3 

Conco
rdant 

0 -1 
Discor
dant 

15 -5.4 
Concor

dant 

Surgical 
specime

n 

 

12
6 

0 
Nega
tive 

-7.1 
Concord

ant 
90 2.7 

Conco
rdant 

70 2.7 
Concor

dant 
16 -2.7 

Discord
ant 

Surgical 
specime

n 

 

12
9 

0 
Nega
tive 

-5.4 
Concord

ant 
80 -0.8 

Conco
rdant 

60 -1 
Concor

dant 
50 -4.7 

Discord
ant 

Surgical 
specime

n 

 

13
2 

0 
Nega
tive 

-2.5 
Concord

ant 
60 3.2 

Conco
rdant 

0 -0.4 
Discor
dant 

10 -4.2 
Concor

dant 

Surgical 
specime

n 

 

13
3 

0 
Nega
tive 

-2.2 
Concord

ant 
80 4.9 

Conco
rdant 

25 1.1 
Concor

dant 
15 -0.6 

Discord
ant 

Surgical 
specime

n 

 

13
6 

0 
Nega
tive 

-2.2 
Concord

ant 
70 2.9 

Conco
rdant 

30 0.7 
Concor

dant 
10 -1.6 

Discord
ant 

Surgical 
specime

n 

 

13
8 

0 
Nega
tive 

-2.6 
Concord

ant 
90 1.6 

Conco
rdant 

70 1.7 
Concor

dant 
15 -3.5 

Discord
ant 

Surgical 
specime

n 

 

14
4 

0 
Nega
tive 

-1.4 
Concord

ant 
0 -7.1 

Conco
rdant 

0 -5.9 
Concor

dant 
NA -0.7 

Discord
ant 

Core 
biopsy 

 

14
8 

1 
Nega
tive 

-3.8 
Concord

ant 
70 2.9 

Conco
rdant 

0 -1.8 
Discor
dant 

2 -3.9 
Discord

ant 
Core 

biopsy 
 

15
0 

0 
Nega
tive 

-3.5 
Concord

ant 
90 3.6 

Conco
rdant 

90 2.3 
Concor

dant 
2 -4 

Discord
ant 

Core 
biopsy 

 

15
3 

1 
Nega
tive 

-4.1 
Concord

ant 
90 2 

Conco
rdant 

0 -3.5 
Discor
dant 

20 -0.8 
Discord

ant 
Core 

biopsy 
 

15
5 

0 
Nega
tive 

-3.4 
Concord

ant 
12 -0.2 

Conco
rdant 

60 -0.5 
Concor

dant 
7 -2.5 

Discord
ant 

Core 
biopsy 

 

15
6 

1 
Nega
tive 

-2.6 
Concord

ant 
80 2.9 

Conco
rdant 

80 2.1 
Concor

dant 
20 -1.9 

Discord
ant 

Core 
biopsy 

 

16
3 

0 
Nega
tive 

-3.7 
Concord

ant 
40 1.8 

Conco
rdant 

0 -1.5 
Discor
dant 

10 -4.2 
Concor

dant 
Core 

biopsy 
 

16
5 

1 
Nega
tive 

-3.1 
Concord

ant 
10 1.4 

Conco
rdant 

70 2.6 
Concor
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