
AI and tumor molecular profiling  
José Antonio López-Guerrero PhD 

Laboratory of Molecular Biology 
Fundación Instituto Valenciano de Oncología 

OECI 2022 ONCOLOGY DAYS 

Valencia 16th June 2022 

jalopez@fivo.org

@jalopezg70



Outline 

• Precision medicine 

• MPD© 

• SCARFACE 

• Conclusions 
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• Precision medicine constitutes an 
approach for disease treatment and 
prevention that takes into account 
individual genetic variability, 
environment, and lifestyle for each 
person.  

• This approach will allow to predict more 
accurately which treatment and 
prevention strategies for a particular 
disease will work in which groups of 
people.  

Precision Medicine 



Adapted from Servant N, et al. Front Genet. 2014 May 30;5:152 
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•Mamapred© (MPD©) has been developed by Fundación Instituto Valenciano de 
Oncología, Fundación Pública Andaluza Progreso y Salud, and Consorcio Centro de 
Investigación Biomédica en Red, M.P.  

• IVO and HTG have signed an agreement of collaboration for the development of 
diagnostic molecular tools. 
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Aim of MPD 
To develop and validate a molecular test to determine the risk of relapse in patients with early-stage 
HR+/HER2- breast cancer, by defining a relapse score from data generated with the HTG EdgeSeq Oncology 
Biomarker Panel from breast cancer cases previously analyzed with the recurrence score of the OncotypeDx® 
and MammaPrint® platforms.  
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MINDACT trial

ONLY PATIENTS CLASSIFIED AS HIGH 

RISK, INDEPENDENTLY OF THE CLINICAL 

RISK WOULD BE BENEFITED BY 

CHEMOTHERAPY

Cardoso F et al. N Eng J Med 2016; 375(8):717-29 Sparano JA et al. N Eng J Med 2018; 379(2):111-121 

ONLY PATIENTS CLASSIFIED AS HIGH 

RISK ARE BENEFITED BY 

CHEMOTHERAPY

WOMEN 50 YEARS OF AGE OR YOUNGER 

CLASSIFIED AS INTERMEDIATE-RISK 

MIGHT BENEFIT BY CHEMOTHERAPY

TAILORx trial
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Inclusion critera: 
Women with an IDC of the breast that meets the followin criteria: 
 
CLINICAL CRITERIA (all must be met): 
 Women < 75 yo  
 Complete surgerey (< 8 weeks)   
 ER/PR + and HER2 -  
 pT (TNM): pT1 or pT2  
 pN (TNM): pN0 or pN1 microinfiltrant  
 
Risk CRITERIA: (at least one of the following must be present) 
 ER immunostaining Low/Moderate [+/++], [1 - 60%]. 
 PR negative (<1%) 
 Histological grade II 
 Intermediate Ki67: 14% - 30% 
 
All cases should have been tested with any of the Platforms 
MammaPrint or OncotypeDx. 

MP/OT 

MP 

OT 

MP/OT 
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HTG-EdgeSeq Oncology Biomarker Panel

NextSeq 500 (Illumina)
5 mm-thin FFPE sections and 15 mm2 tumor area 
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Study cohorts 
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J Clin Oncol 39, 2021 (suppl 15; abstr 558) 

Analytical Validation 

Insulin receptor 
signaling cascade 
IGFR1 and PIK3CA 

pathway  

Pathways in cancer 
and breast cancer 
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J Clin Oncol 39, 2021 (suppl 15; abstr 558) 

Metrics 
Balanced accuracy, 80.5%;  
Kappa, 0.562;  
Specificity, 80.7%; and  
NPV, 91.4%.  
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J Clin Oncol 39, 2021 (suppl 15; abstr 558) 

Clinical Validation 

Retrospective validation

- n=144

- Prognosis

- Systemic relapse (15/129)

- More tan 10 years follow-up

- Early stages

- Luminal cases

- No tested with OT or MP

Parameters Breast Cancer Patients

Age (years), n

mean (range)

144

62,91 (33-89)

cT (mm), n

T1

T2
T3

T4

Unknown

141

118 (83,6%)

19 (13,4%)
2 (1,4%)

1 (0,7%)

1 (0,7%)

cN, n

Negative

Positive

144

132 (891,6%)

11 (7,6%)

Hormonal Receptor status, n

Negative

Positive

143

1 (0,6%)

142 (99,3%)

cERB2, n

+

++
+++

Unknown

143

102 (71,3%)

17 (11,8%)
11 (7,7 %)

13 (9,1%)

Grade, n

1

2
3

Unknown

102

43 (42,1%)

30 (29,4%)
5 (4,9%)

24 (23,5%)

Follow-up (years), n

mean (range)

144

10,53 (3,100-23,10)

PFS (months), n

mean (range)

144

311,98 (32,25 – 591,58)

MFS (months), n

mean (range)

144

314,42 (32,25 – 591,58)

OS (years), n

mean (range)

144

10,53 (3,13 – 23,07)

Relapse, n

Negative

Positive

144

138 (95,8%)

6 (4,2%)

Sistemic Relapse, n

Negative

Positive

144

129 (89,5%)

15 (10,5%)

Contralateral Breast Tumor, n

Negative

Positive

144

139 (96,5%)

5 (3,5%)

Histology, n

IDC

ILC
Tubular

Other

94

65 (69,1%)

10 (10,6%)
7 (7,4%)

12 (12,7%)
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J Clin Oncol 39, 2021 (suppl 15; abstr 558) 

Clinical Validation 

Local relapse Systemic relapse 
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Absolute Intrinsic Molecular Subtyping (AIMS) 

Harbeck, N., Penault-Llorca, F., Cortes, J. et al. Breast cancer. Nat Rev Dis Primers 5, 66 (2019). 

• Why is importat a molecular 
classification? 

o Diagnosis 

o Prognosis 

o Treatment 

• PAM50 classifies BC in 5: Luminal A, 
Luminal B, Normal-Like, Her2 
Enriched and Basal. 

o Nanostring nCounter 

o Closest distance of 50 gene 
expression 

o May be influenced by the 
cohort used 
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Absolute Intrinsic Molecular Subtyping (AIMS) 

Harbeck, N., Penault-Llorca, F., Cortes, J. et al. Breast cancer. Nat Rev Dis Primers 5, 66 (2019). 

• The AIMS algorithm is implemented in both the GeneFu and 
AIMS R packages available in Bioconductor. 

• Redefine a stable single sample absolute version of PAM50 

• It works by comparing the gene expression of 151 genes in a 
series of 100 binary rules. 

• Less dependent on the technology platform used. 

• Like PAM50, AIMS classifies the samples into the 5 intrinsic 
subtypes. 

• Among the 151 analyzed genes 89 (58.9%) are represented 
in HTG OBP panel comprising 41 of 100 (41%) decision 
rules, which are still enough to reliable assign an intrinsic 
subtype to the breast cancer sample.  
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Absolute Intrinsic Molecular Subtyping (AIMS) 
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Predictive-Response 
Model to DNA-damaging 
agents based on 
genomic scars  

SCARFACE 
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DistrIbution of genetic alterations of DNA repair genes 
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DistrIbution of genetic alterations of DNA repair genes 

Accuracy  
(95 % CI) 

Sensitivity; 
Specificity 

Kappa 

SNPs Model 
0.8077  

(0.6747-0.9037) 
0.7222; 0.8529 0.5752 

GI Model 
0.8077  

(0.6747-0.9037) 
0.9444; 0.7353 0.6154 

HTG Model 
0.8909  

(0.7775-0.9589) 
0.8750; 0.8974 0.7450 

Ensemble Model 
0.9615  

(0.8679-0.9953) 
0.8889; 1.0000  0.9128 
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ROC curves for different predictive models (PFI 12 months)  



CONCLUSIONS SCARFACE MPD© Precision Medicine 

KM curves for Platinum-Free Interval (PFI) of the different predictive models 
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KM curves for Overall Survival (OS) for different predictive models 
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KM curves with PARPi response for BRCA status and Ensemble model prediction 
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• Data annotation is crucial for a successful precision medicine using AI 
tools. 

• AI tools from tumor profiling are very useful to answer specific clinical 
questions. 

• MPD and AIMS algorithms from HTG BC profiles provides a very 
accurate recurrence-risk and molecular subtyping classification. 

• SCARFACE score identifies ovarian cancer patients that may benefit 
from platinum-based and PARPi therapies. 
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