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THE MINDACT STUDY
Level 1A clinical evidence proves the MammaPrint
70-gene assay is superior to clinicopathological
risk assessment in predicting the benefit of
chemotherapy for early-stage breast cancer patients.

THE MINDACT CLINICAL TRIAL.

THE DATA IS CLEAR.
Now your chemotherapy
decisions can be, too.

One of the main challenges in oncology today has been the ability to distinguish
accurately between cancer patients who will benefit from adjuvant treatment,
and those who won’t. To date, the standard of care for most such decisions has
been based on conventional clinicopathological criteria.1 However, considering
that breast cancer tumors with similar clinicopathological characteristics can
have strikingly different outcomes, the current risk assessment method to
determine the need for adjuvant chemotherapy can be improved with genomic
testing.

Now, MINDACT provides the Level 1A scientific evidence to help
empower objective, confident and data-driven chemotherapy decisions.
MINDACT was the first and only Phase III controlled clinical trial to compare a
genomic breast cancer recurrence assay to standard of care clinicopathological
risk assessment. Its prospective, randomized results provide Level 1A evidence
proving that as a standalone test, the MammaPrint 70-gene assay is superior to
the current standard of care in predicting chemotherapy benefit for early-stage
breast cancer patients.

LEVEL 1A EVIDENCE2
The MINDACT prospective, randomized trial makes MammaPrint the ONLY breast cancer assay supported by
true, Level 1A clinical evidence.

“

Scientifically, the clinical utility of a biomarker in a particular situation is best
addressed by a prospective randomized clinical trial…compelling results from
such a trial would be considered definitive.” (Simon et al)

MINDACT TRIAL3

(Microarray In Node negative and 1-3 positive lymph node Disease may Avoid Chemotherapy)
MINDACT is the first and only Phase III prospective, randomized controlled clinical trial comparing
a genomic breast cancer recurrence assay to clinicopathological risk assessment (standard of care).

TRIAL PROFILE

6,693

breast cancer patients

111

participating institutions

9

countries

5

year follow up

TRIAL DESIGN
In the MINDACT trial, patient recurrence risk was assessed by both clinicopathological factors (CPFs) and the
MammaPrint 70-gene assay. Based on the assessments, patients were allocated into treatment groups, as shown.**

Registration

LOW RISK

HIGH RISK

(no chemo)*

Discordant cases
n = 2,142 (32%)

CPFs and MammaPrint
LOW Risk n = 2,745 (41%)

OVERTREATMENT
GROUP

C=

(chemo)†

CPFs and MammaPrint
HIGH Risk n= 1,806 (27%)

UNDERTREATMENT
GROUP

MP=

C=

CPFs HIGH
MammaPrint LOW
n = 1550 (23%)

MP=

CPFs LOW
MammaPrint HIGH
n = 592 (9%)

Randomize

Use CPF Risk
to determine treatment

Endocrine therapy

Use MammaPrint Risk
to determine treatment

Chemotherapy
Endocrine therapy

Questions Answered:
• Is it safe to withhold chemotherapy with a Low Risk MammaPrint result in the presence of high risk
clinicopathological factors?
• What percent of early-stage breast cancers can be selectively identified as “low risk” of reccurrence?
• Can early stage patients with lymph node positive (LN 1-3) disease be identified as low risk,
with no benefit of chemotherapy?
*Low risk of recurrence and no benefit from chemotherapy treatment.
**Only patients meeting MammaPrint indications were accepted in the trial.
† High risk of recurrence and benefit from chemotherapy treatment.

MINDACT Data
Baseline characteristics of the MINDACT study population
LOW RISK
(no chemo)*

C=

MP=

OVERTREATMENT
GROUP

C=

MP=

UNDERTREATMENT
GROUP

C=

MP=

HIGH RISK
(chemo)†

C=

MP=

n = 2,745 (41%)

CPFs HIGH
MammaPrint LOW
n = 1,550 (23%)

CPFs LOW
MammaPrint HIGH
n = 592 (9%)

n= 1,806 (27%)

Age (median)

55

55

55

53

ER+

99.9%

97.4%

90.4%

60.2%

IHC
Subtype

96% Luminal
• HER2+ : 4%

91% Luminal

• HER2+ : 8%
• Triple Neg : 1%

79% Luminal

• HER2+ : 12%
• Triple Neg : 9%

50% Luminal

• HER2+ :19%
• Triple Neg : 31%

Grade

Grade 1 or 2
98%

Grade 2 or 3
94%

Grade 1 or 2
85%

Grade 3
76%

Node Positive

6%

48%

2%

26%

Tumor Size
>2cm

4%

58%

2%

48%

Treatment

Assigned:

Randomized:

Randomized:

Assigned:

No Chemotherapy
Compliance=99%

No Chemotherapy
Compliance=89%

No Chemotherapy
Compliance=80%

Chemotherapy
Compliance=96%

Endocrine
Therapy=79%

Chemotherapy
Compliance=85%

Chemotherapy
Compliance=88%

Endocrine Therapy=59%

Endocrine
Therapy=94%

Endocrine
Compliance=82%

Trastuzumab=5%

Trastuzumab=7%

Primary Analysis
Population

Trastuzumab=15%

Data from the Primary Analysis population showed
a five-year Distant Metastasis Free Survival (DMFS) of 94.7%
Distant Metastasis Free Survival without Chemo
100
90

OVERTREATMENT GROUP

C=

MP=

CPFs High / MammaPrint Low

no ACT

DMFS=94.7%
at 5 years

80
70
60

Distant Metastasis Free Survival (DMFS)

50
40
30
PT population
(primary test)

20

Patients
(N)

Observed
Events
(O)

644

38

% at 5 Years
(95% CI)
94.7

(92.5, 96.2)

10
0

(years)
0

48%

of patients in this group
were lymph node positive.

1

O

N

34

749

2

Number of patients
625
608

58%

of patients in this group had a
tumor size greater than 2cm.

3

4

5

598

567

374

PT

O: Observed events
N: Number of patients

8%

of patients in this group were HER2
positive

Efficacy of chemotherapy was determined by comparing DMFS at 5 years
(All patients cHigh / MP Low)
Distant Metastasis Free Survival
100
90

OVERTREATMENT GROUP

C=

MP=

CPFs HIGH
MammaPrint LOW

80
70
60
50
40
30

Allocated
Treatment
Strategy

% at 5 Year(s)
(95% CI)

Hazard Ratio
(adjusted Cox model)
(95% CI)

ACT

95.9 (94.0, 97.2)

1.00

no ACT

94.4 (92.3,95.9)

1.52 (0.86, 2.71)

p-value
0.154

20
10
0

(years)
0

O
34
46

1
N
749
748

2

Number of patients
714
698
727
708

3

4

5

677
696

611
655

346
424

Allocated to:
ACT
no ACT

• MINDACT shows that in the presence of high risk CPFs, there is no benefit to adding chemotherapy.
• MINDACT proves that MammaPrint is superior as a standalone test to the current standard of care in predicting the

benefit of chemotherapy for early-stage breast cancer patients.

MINDACT Data
DMFS for Concordant Risk Groups
in the MINDACT population at 5y median follow-up show 97.6%
for the low risk group, and 90.6% for the high risk group.
Distant Metastasis Free Survival
100

Low Risk
97.6%

90
80
70

High Risk
90.6%

60
50
40
30
20
10

(years)

0
0
O
77
171

1
N

2

3

4

Number of patients

2745
1806

2628
1689

2331
1462

735
395

33
11

5

Corrected Risk:
cL/MP Low
cH/MP High

MINDACT Conclusions
• MINDACT results provide level 1A evidence for the clinical utility of MammaPrint® for assessing the lack

of clinically relevant chemotherapy benefit in the clinicopatholgical high risk / MammaPrint Low Risk
population.
• Using MammaPrint in the discordant groups for the CT treatment decision led to a 14% reduction in

adjuvant CT administration in MINDACT. The overall reduction in CT prescription among the clinically
high risk patients using MammaPrint was 46% (1550/3356).
• Patients with high risk clinical factors determined to be Low Risk by MammaPrint (about half of the

group, 1-3 positive nodes) had excellent survival in excess of 94.7% and there was no statistically
significant, nor clinical meaningful benefit of adding chemotherapy as part of their treatment.

“

MammaPrint is the first and only assay with Level 1A clinical utility
evidence for chemotherapy benefit in early-stage breast cancer
patients.

The Chemotherapy-benefit Continuum
Luminal-type A

Luminal-type
(subset)

Luminal-type B,
HER2-type,
Basal-type

Benefit of
Chemotherapy
No Benefit of
Chemotherapy

41%

23%

cL/MP Low

cH/MP Low

9%
cL/MP High

27%
cH/MP High

The benefit of chemotherapy is a continuum. Patients in the low risk categories benefit the least, and
those in the high risk category benefit the most. Within the cL/MP High group, a subset of the Luminal
patients, it is expected that the response to hormonal therapy would be high, and these patients would
realize a small benefit from chemotherapy, typical of Luminal-type B patients.

Clinical outcome of the MINDACT population at 5y median follow-up
DMFS in all 4 risk groups
(Distant Metastasis Free Survival)

MINDACT Population

DMFS at 5 Years

cL / MP Low

97.6% (96.9 - 98.1)

cH / MP Low
no ACT

cL / MP High
no ACT

cH / MP High

94.7% (92.5 - 96.2)
93.9% (89.6 - 96.5)
90.6% (89.0 - 92.0)

Primary Analysis
Population

The Science Behind the Study.
MammaPrint is an unbiased, genome-driven assay that provides a definitive High Risk or Low
Risk recurrence result for early-stage breast cancer patients.

MammaPrint 70-gene assay is the only breast cancer risk
of recurrence test that is backed by Level 1A, phase III
randomized, prospective outcome data.

Using only genomic information, MammaPrint delivers clear, objective results that accurately
predict which patients will or will not benefit from adjuvant therapy. It is the only breast cancer
genomic assay that has been tested in a randomized, controlled trial and has been proven
superior to the current standard of care in predicting chemotherapy benefit.

MammaPrint Advantages
• Provides information on biology of the cancer
in additional to CPFs
• Not influenced by hormone therapy compliance

MammaPrint Can be Used on Stage 1
or Stage 2 Breast Cancers That Are:
• Invasive carcinoma (infiltrating carcinoma)
• Tumor size ≤5.0 cm

• No indeterminate (intermediate) risk assessments • Lymph node negative
• No CPFs algorithms used in risk calculation
• Hormone receptor positive (ER/PR+) or
• Not affected by metabolic conditions

hormone receptor negative (ER/PR-)
• HER2: negative or positive
• Women of all ages

“

MINDACT provides indisputable Level 1A, phase III, randomized
prospective clinical evidence that proves the superiority of
MammaPrint 70-Gene Assay in predicting the benefit of
chemotherapy in early-stage breast cancer patients when compared
to clinicopathological risk assessment.

MammaPrint was developed by analyzing tumor specimens from untreated breast cancer patients
with known outcomes. The entire human genome was interrogated without bias to identify the 70 most significant
genes predictive of distant recurrence at five years, since most recurrences occur within the first five years.4
Low Risk

No distant metastasis
within 5 years

Full human genome
25K

Ranking

70 most significant genes
predictive of recurrence risk were
identifed

NETHERLANDS CANCER INSTITUTE

“Untreated” tumor samples with
up to 20 year follow-up

Full human genome
25K

Distant metastasis
within 5 years

High Risk
van de Vijver MJ, et al.N Engl J Med 2002; 347:1999-2009

MammaPrint evaluates 70 genes across all 7 steps of the Metastatic Cascade,
weighting each gene equally, without influence of clinical factors.5
1 Growth and proliferation:
1-3

TSPYL5, IGFBP5, TGFB3, FGF18, ESM1,
RARRES3, PITRM1, EXT1, EXTL3, SCUBE2,
EBF4,CDC42BPA, CDCA7, CDCA7L, GMPS,
MELK, RFC4, WISP1, HRASLS, BBC3, DTL,
FBXO31, EGLN1, GNAZ, MTDH, FLT1,
ECT2, DIAPH3, NUSAP1, AKAP2, NDC80,
PRC1, ORC6L, CENPA, DCK, CCNE2,
MCM6, QSOX2, STK32B

2 Angiogenesis: COL4A2, FLT1,
FGF18, MMP9

4

3 Local invasion: FLT1, TGFB3,

5

IGFBP5, FGF18, RARRES3, CDCA7L,
WISP1, DIAPH3, AKAP2, CDC42BPA,
PALM2, DCLK2, NMU, NMUR1, NMUR2

4 Intravasation: COL4A2, FLT1,

MMP9, TGFB3, MTDH, DIAPH3, PALM2,
DCLK2, NMU, NMUR1, NMUR2

6
7

5 Survival in circulation: COL4A2,
FLT1, MMP9, TGFB3, DIAPH3, PALM2,
DCLK2, NMU, NMUR1, NMUR

6 Extravasation: COL4A2, FLT1,

MMP9, TGFB3, MTDH, DIAPH3, PALM2,
DCLK2, NMU, NMUR1, NMUR2

7 Adaptation to

microenvironment at
secondary site:

Tian S, et al. Biomarker Insights. 2010:5 129–138

MMP9, COL4A2

Definitive Risk Categorization—
The Key to Clear Treatment Decisions
With binary low risk or high risk classifications, MammaPrint minimizes the risk of
chemotherapy undertreatment & overtreatment.
• MammaPrint segments patients into low risk and high risk of recurrence (no intermediate) and
provides results independent of the influence of CPF variations, clinical interpretations, or
hormone therapy compliance.
• MammaPrint can selectively identify patients that are at a high risk of recurrence, preventing
undertreatment influences by indeterminate results, provided by a CPF-formula driven assay like
the 21-gene or 50-gene assay.
• These definitive risk classifications also help to mitigate the overtreatment of patients with
chemotherapy.

“

MINDACT results provide Level 1A evidence for the clinical utility
of MammaPrint for assessing the lack of a clinically relevant
chemotherapy benefit in the clinically high risk (CPFs High) population
and is associated with a 46% reduction in chemotherapy prescription
when following the MammaPrint Low Risk result to guide treatment.

Solving the Challenges of Intermediate Assessments

Indeterminate (intermediate) risk assessments expose patients to undertreatment risk, and reliance
on clinicopathological factors often results in inaccurate risk assessment. A binary assay mitigates
those risks, giving clinicians’ reliable support for treatment decisions.

• MammaPrint testing reveals distribution of high and low risk recurrence within the range of
intermediate scores provided by the 21-gene assay.7
2015
TAILORx6

Count
0

21-gene assay

25

“Unknown
Outcome”

10

15

MINDACT
MAMMAPRINT
HIGH RISK

MammaPrint LR
20

25

30

30
29
28
27
26

17%
“Unknown
Outcome”

67%
Intermediates

MammaPrint HR
5

25
24
23
22
21
20

MAMMAPRINT

Overall Risk Distribution

High Risk 40%

19
18
17
16
15
14
13
12
11

0

cL/MP High
592

98% of low risk patients were both ER
& PR positive. The majority had low to
intermediate grade small tumors.

ER+/HER2/LNO

50%
discordance

60% ER+ by IHC

Low Risk 60%

10

15.9%
Low Risk

cH/MP High
1806

90% ER+ by IHC

Meta-analysis from: McGill (n=37); UPMC (n=161) 2014 ASCO;
Shivers (n=35) 2014 Miami Breast Cancer Conference

50% of 21-gene assay
intermediate patients of
indeterminate risk are classified
as high risk by MammaPrint.8

Shivers S., et al. MBCC Poster, 2013

56%

undertreatment
risk

Relying on CPFs to determine treatment for
21-gene assay indeterminate (intermediate) cases
has been shown to result in an inaccurate risk
assessment in up to 56% of cases.9

Lo S., et al. SABCS Poster, 2013

All of these patients with a High Risk MammaPrint result are at risk of undertreatment if their
treatment decisions are based on non FDA-cleared gene profiling assays like the 21 gene
assay. In the presence of high risk clinical factors, their risk of recurrence should only be
assessed with an assay that has Level 1A clinical utility evidence for chemotherapy benefit
and prospective randomized outcomes to prove validity of results like MammaPrint.

MINDACT
Level 1A clinical evidence that proves the superiority of the MammaPrint
70-gene assay compared to clinicopathological risk assessment in predicting the benefit of
chemotherapy for early-stage breast cancer patients.
• MINDACT is the first and only Phase III
prospective randomized controlled clinical trial
comparing a genomic breast cancer recurrence
assay to clinicopathological risk assessment
• MINDACT demonstrates that early-stage breast
cancers with high risk clinical features can be
selectively identified with MammaPrint as “Low
Risk” of recurrence with no predicted benefit of
adjuvant chemotherapy

• MINDACT demonstrates that MammaPrint is the
only breast cancer genomic assay that selectively
identifies early-stage patients with Lymph node
positive (LN 1-3) disease as “Low Risk” with no
benefit of chemotherapy
• MINDACT proves that MammaPrint is superior as
a standalone test to the current standard of care
in predicting the benefit of chemotherapy for earlystage breast cancer patients

MINDACT proves that MammaPrint is superior
as a standalone test to the current standard of care in predicting
the benefit of chemotherapy for early-stage breast cancer patients

For more information, visit
clarity4chemo.com or call 888.321.2732
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