
In a big set of 7,672 genes, only six were returned as sepsis biomarkers 
candidates by the causal inference method. This is a promising in silico 
discovery, but they need experimental validation for their effectiveness.

Regarding the classification task, using only those six mRNA expressions it was 
possible to identify all patients, in the data set, that had sepsis. In other words, 
the accuracy of the task of classification was 100%.

Conclusion

Background
“Every 3 seconds, someone in the world dies of sepsis. Globally, 
sepsis claims 11 million lives a year. Yet, for many patients, with 
early diagnosis it is easily treatable” 
(https://sepsistrust.org/about/). 

We used causal inference theory as a in silico method to identify 
biomarkers of sepsis. Causal Inference is a theory in Machine 
Learning that seeks for the root causes of an event. 

The objective of our study is to identify mRNA expression profiles 
of sepsis and non-sepsis patients.

Methods
In the study it was used transcription profile data downloaded from 
http://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE12624. This 
dataset has 70 samples, being 34 sepsis and 36 non-sepsis samples. 
Data set contains 8,519 attributes: 7,672 genes obtained after 
preprocessing of the mRNA expression profile data. 

The method applied in the dataset was a modification in the HEISA, 
a local learner of two stages algorithm (Figure 1). In the first stage 
HEISA identifies variables that compounds the set of parents, 
children, parents of parents and children of children of a target. 

During the second stage is calculated the causal effect using 
do-calculus method, of the selected variables of the first stage in 
the target. At end of the second stage, features with causal effect 
greater than 0.2 is selected. After selecting the features mRNA 
expression, it was applied two algorithms of classification, Random 
Forest and K-means, in order to evaluate the ability of the selected 
variables of identifying the occurrence of sepsis.

Results
As shown above, after applying our algorithm, it was select six mRNA expressions that better explains whether 
sepsis occurs, or not.
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Methods
The method applied in the dataset was HEISA, this method is a 
local learner of three stages as presented in Figure above:

Table I - Sepsis biomarkers candidates

Figure 1 - Causal inference HEISA algorithm
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