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SYSTEMS AND METHODS FOR CLINICAL DECISION SUPPORT 

FIELD OF THE DISCLOSURE 

[0001] The present disclosure relates to methods and systems for prioritizing 

possible treatment options based on mined biomedical data. 5 

BACKGROUND OF THE DISCLOSURE 

[0002]  A large number of publications exist regarding human disease etiology and 

progression, many of which offer information of the relation between diseases, 

biomarkers, treatments, and outcomes. Many publications further discuss various 

molecular entities such as proteins, small molecules such as metabolites, 10 

nutrients, drugs, transporters, enzymes, complexes, and/or pathways. Additionally, 

with revolutionary advances occurring in profiling technologies, the amount of new 

literature is constantly increasing. With such a large mass of data, it may be 

difficult for researchers to easily and quickly perform analyses, and is difficult for 

clinicians to identify and/or judge personalized patient treatment options. 15 

BRIEF SUMMARY OF THE DISCLOSURE 

[0003] Systems and methods are described herein for the prioritization of possible 

treatment options based on biomarkers, such as, but not limited to, tumor and 

germline-based genomic variants. The system and methods may thereby identify 

treatment options tailored to a patient’s genetic data, in particular to his/her 20 

clinical, molecular, and/or genetic condition. Furthermore, the system and method 

provides a means for prioritizing the possible treatment options based on the 

extraction and contextualization of clinical and molecular knowledge. The system 

gathers and/or accesses biomarker information and transforms the information into 

prioritized, clinically actionable options identified for a specific patient case. 25 

[0004] The present disclosure provides a method for prioritization of patient 

treatment options based on an analysis of biomarkers, comprising:
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 retrieving the results of measurements of a set of one or more biomarkers 

of the patient, 

 identifying a plurality of treatments associated with any of the set of one or 

more biomarkers via identifying rules relating the treatments to biomarkers 

in a treatment information database, the rules corresponding to one or 5 

several observations of an outcome after a treatment, applied either to a 

human or to a model system like a cell line, 

 generating a score for each of the identified plurality of treatments, and 

 ordering the identified plurality of treatments according to the generated 

score to provide a treatment option or treatment contraindication 10 

prioritization for the patient, 

 characterized in that for each of the one or more biomarkers the score is 

computed by setting values for  

 a) whether rules are associated with  

  -response to the treatment,  15 

  -resistance to the treatment, and  

  -risk of adverse effects from the treatment. 

 

[0004A] The present disclosure further provides a curated database comprising 

information prepared for being used for generating a score for a treatment to be 20 

prioritized when performing a method for providing a prioritization of patient 

treatment options as described above, in particular comprising one or more of the 

following: 

- data extracted from other databases, 

- information extracted from text documents via text mining, 25 

- measurement data or processed measurement data from appropriate 

assays, 

- manually entered data, 

- sign-offs and/or changes by curators. 
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[0004B] The present disclosure still further provides clinical decision support 

device comprising a curated database as described above and a data mining 

module. 

[0004C] Further aspects and embodiments of the present disclosure are provided 

below. 5 

[0004D] In a first aspect, the present disclosure is directed to a method for 

prioritization of patient treatment options based on an analysis of biomarker 

information. The method includes retrieving the results of measurements of a set 
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Claims  

1. A method for prioritization of patient treatment options based on an analysis 

of biomarkers, comprising: 

 retrieving the results of measurements of a set of one or more biomarkers 5 

of the patient, 

 identifying a plurality of treatments associated with any of the set of one or 

more biomarkers via identifying rules relating the treatments to biomarkers 

in a treatment information database, the rules corresponding to one or 

several observations of an outcome after a treatment, applied either to a 10 

human or to a model system like a cell line, 

 generating a score for each of the identified plurality of treatments, and 

 ordering the identified plurality of treatments according to the generated 

score to provide a treatment option or treatment contraindication 

prioritization for the patient, 15 

 characterized in that for each of the one or more biomarkers the score is 

computed by setting values for  

 a) whether rules are associated with  

  -response to the treatment,  

  -resistance to the treatment, and  20 

  -risk of adverse effects from the treatment. 

2.  The method of claim 1, wherein generating a score for each of the identified 

plurality of treatments further comprises, for each generated score: 

 generating a sub-score for each biomarker, and 

 aggregating the sub-scores to generate the score. 25 

3. The method of any of the preceding claims, wherein generating the score 

for each of the identified plurality of treatments comprises generating two or 

more separate scores for each of the identified plurality of treatments, said 

separate scores corresponding to said response to the treatment, said 

30 
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resistance to the treatment, and/or said risk of adverse effects from the 

treatment, and aggregating the two or more separate scores. 

4. The method of claim 3, comprising specifying, by a user, treatment 

risk/benefit preferences and wherein scoring and ordering the identified 

plurality of treatments comprises weighting the two or more separate scores 5 

according to the treatment risk/benefit preferences. 

5. The method of any of the preceding claims, wherein the score is further 

computed by setting values for 

 b) effect sizes of the rules for each of the one or more biomarkers, 

wherein the effect sizes of the rules for each of the one or more biomarkers 10 

comprise a measure of likelihood of response or resistance, a measure of a 

hazard ratio, a measure of likelihood odds of response or resistance, or a 

measure of a quotient of hazard ratios of the treatment. 

6. The method of any of the preceding claims, further comprising retrieving an 

identification of a disease indication of the patient, and wherein the score is 15 

further computed by setting values for 

 c) whether the rules for each of the one or more biomarkers have 

been established with respect to the disease indication of the patient, 

related disease indications, or unrelated disease indications. 

7. The method of any of the preceding claims, wherein the score is further 20 

computed by setting values for 

 d) clinical validation levels of the rules for each of the one or more 

biomarkers, 

in particular wherein the clinical validation level is one out of the following 

list: endorsed, clinical, pre-clinical, inferred.  25 
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8. The method of any of the preceding claims, wherein the rules relating the 

treatments to biomarkers are stored in one or more curated treatment 

information databases.  

9. The method of claim 8, wherein the score is further computed by setting 5 

values for 

e) a reliability of the involved document sources of the rules. 

10. The method of any of the preceding claims, wherein the score is further 

computed by setting values for  

  f) a reliability of measurement of the biomarkers, 10 

 in particular wherein a value for the reliability of measurement of the 

biomarkers is composed of a value for a reliability of the detection of the 

biomarkers and a value representing the abundance of the biomarkers in 

the patient. 

11. The method of any of the preceding claims, wherein the score is further 15 

computed by setting values for one or more of the following: 

 g) whether the treatments are recommended in a standard treatment 

guideline, 

  h) an availability of the treatments, 

  i) a past treatment history of the patient. 20 

12.  The method of any of the preceding claims, further comprising retrieving an 

identification of a disease indication of the patient and identifying one or 

more treatments associated with the disease indication of the patient and 

not associated with any of the set of one or more biomarkers of the patient 

via identifying rules relating the treatments to the disease indication in the 25 

treatment information database, and generating a score for the identified 
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treatments associated with the disease indication, and wherein the 

treatment option or treatment contraindication prioritization list comprises 

both treatments associated with any of the set of one or more biomarkers 

and treatments associated with the disease indication,  

in particular wherein generating a score for each of the identified treatments 5 

associated with the disease indication and not associated with any of the 

set of one or more biomarkers of the patient comprises extracting average 

effect sizes with respect to representative mixtures of biomarker values in 

patients on response, resistance, and/or risk, wherein the effect sizes of the 

rules for each of the one or more biomarkers comprise a measure of 10 

likelihood of response or resistance, a measure of a hazard ratio, a 

measure of likelihood odds of response or resistance, or a measure of a 

quotient of hazard ratios of the treatment. 

13. The method of any of the preceding claims, further comprising outputting 

the treatment option prioritization to a user as a list comprising one or more 15 

of the highest ordered treatments and/or comprising outputting the 

treatment contraindication prioritization to a user as a list comprising one or 

more of the lowest ordered treatments. 

14. Curated database comprising information prepared for being used for 

generating a score for a treatment to be prioritized when performing a 20 

method for providing a prioritization of patient treatment options according 

to any one of claims 1 to 13, in particular comprising one or more of the 

following: 

- data extracted from other databases, 

- information extracted from text documents via text mining, 25 

- measurement data or processed measurement data from appropriate 

assays, 

- manually entered data, 

- sign-offs and/or changes by curators. 

30 



- 71 - 

 

15. Clinical decision support device comprising a curated database according 

to claim 14 and a data mining module. 
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