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The Data at Maugeri, Pavia:
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• Type 2 Diabetes Mellitus (T2DM)
• Patients aged 25 to 65 years.
• 2009 and 2013.
• IRCCS Istituti Clinici Scientifici 

Maugeri of Pavia, Italy. 
• MOSAIC project funded by the 

European Commission.

• T2DM risk factors:
• Physical examination
• Laboratory data 

 Predicting comorbidities at the earliest from time-series data is challenging.

 Each patient has a dynamic and unique profile. 

 Comorbidities interact.

 Many unmeasured effects.

Problem
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Hundreds patients newly diagnosed as having T2DM, aged 25 to 65 years were recruited between 2009 and 2013 from Maugeri hospital in Pavia, Italy. The data was obtained as part of the MOSAIC project funded by the European Commission. 
Risk factors found to be influencing T2DM included physical examination and laboratory data (Body Mass Index (BMI), Systolic Blood Pressure (SBP), High-Density Lipoprotein (HDL), Glycated Hemoglobin (HbA1c), Diastolic Blood Pressure (DBP), total Cholesterol (Cholestrol), Smoking habit and Creatinine). 
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Solution

Step 1: Step 2: 
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In Figure we can see the discovered relations among DBN nodes for the retinopathy structure at the three steps of the stepwise approach. 

MATLAB and Bayes Net toolbox (murphy2001) 
visualization we used Graphviz.

It can be seen how adding of the first hidden node influences the hidden node discovered at the second step (by the explaining away effect via neuropathy). The third hidden node is then added based upon being linked in part to hidden variable 2. Each of the components of T2DM exposure (HbA1c, hidden at the first step, and hidden at the second step) were significantly associated with risk of retinopathy progression. Similar results involving varying interacting hidden variables have been observed when applied to other complications.




Dendogram of Hierarchical clustering (complete) and 
Temporal phenotypes (The First Hidden Clusters "Profiles")

Using the Medoid hidden variable cluster profile for 
"deep temporal phenotype".

Hierarchical Clustering and 
discovering Phenotypes
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Accuracy and Errors Bar for Five 
Steps of Adding Hidden variables 
in predicting retinopathy.

Mean values of T2DM risk 
factors and complications 
clusters based on the 
Fourth Hidden variable 
(C4).
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Results



Thank you!

Happy to discuss more,
Please come and see 
me at the poster.
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