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DIABETES & CHRONIC KIDNEY DISORDER HOW DOES DIABETES LEAD TO KIDNEY

DISEASE?

» Diabetes can cause diabetic nephropathy, a
type Of Chronic kidney disease (CKD) Diabetes leads to kidney disease in several

ways.

» 23% of diabetic patients suffer from CKD

At the onset of diabetes, blood flow into the kidneys increases, which
may strain the glomeruli and lessen their ability to filter blood. Higher
levels of blood glucose lead to buildup of extra material in the

} CO ntrOI I i n g g che miC Ieve IS a re m O re glomeruli, which increases the force of the blood moving through

the kidneys and creates stress in the glomeruli.

challenging

This stress leads to gradual and progressive scarring
of the glomeruli, eventually reducing the kidneys'’
ability to filter blood properly.

» Can result in complication of care

Other factors-including heredity, diet, lifestyle, and other medical
conditions-are also involved in the development of kidney disease.

© TheDiabetesCouncil.com

hitps://lwww.thediabetescouncil.com/diabetes-and-renal-failure-everything-you-need-to-know/
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OVERVIEW: GAMAID

» Exploratory, supervised method to separate diabetic patients into two groups
based on risk of developing diabetic nephropathy

» Model high-dimensional electronic health records (EHRs) using tensor to
capture multi-way interaction (e.g., procedures used to treat diagnoses for a

specific visit)

» Accumulate distinctive computational phenotypes that can differentiate
patients with or without a disease
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EHR-BASED COMPUTATIONAL PHENOTYPES VIA TENSOR FACTORIZATION
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EHR-BASED COMPUTATIONAL PHENOTYPES VIA TENSOR FACTORIZATION
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GAMAID: GREEDY CP TENSOR DECOMPOSITION

» Construct three tensors
» One with data from both classes: X,
» Two with data from each class: X/, (1)
» Angular constraint to encourage diversity between discovered phenotypes

» Greedy algorithm to iteratively fit the best rank-one tensor
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GAMAID: THE PROCESS
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Step 1: Fit best rank-one approximation to tensor with both patients
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GAMAID: THE PROCESS

fixed fiton class O

Step 2: Fit best rank-one approximation to class 1 tensor that is
distinct from the first rank-one approximation
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GAMAID: THE PROCESS
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Step 2: Fit best rank-one approximation to class 1 tensor that is
distinct from the first rank-one approximation
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GAMAID: THE PROCESS
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Step 2: Fit best rank-one approximation to class 1 tensor that is
distinct from the first rank-one approximation
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GAMAID: THE PROCESS
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fixed fit on class 1

Step 3: Fit best rank-one approximation to class O tensor that is
distinct from the other two rank-one approximation
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GAMAID: THE PROCESS
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fixed fiton class O

Step R-1: Fit best rank-one approximation to class 1 tensor that is
distinct from the other R-2 rank-one approximations
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GAMAID: THE PROCESS

fixed fiton class 1

Step R: Fit best rank-one approximation to class O tensor that is
distinct from the other R-1 rank-one approximations
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DATA: CMS DE-SYNPUF

» CMS Linkable 2008-2010 Medicare Data
Entrepreneurs’ Synthetic Public Use File (DE-
SYNPUF)

» Focus on diabetic patients in 2009 and 2010

» Class 1: 1,492 patients who did not have a
CKD flag in 2009 but had one in 2010

» Class 0: 1,625 patients who did not have a
CKD flag in 2009 or 2010

» 3177 x 66 (diagnoses) x 198 (procedures)

Frequency

X

2

8

8

&

60

(Diagnosis count of diabetic only patients)
- (Diagnosis count of diabetic-CKD patients)



GAMAID

DATA: CMS DE-SYNPUF

» CMS Linkable 2008-2010 Medicare Data
Entrepreneurs’ Synthetic Public Use File (DE-
SYNPUF)

» Focus on diabetic patients in 2009 and 2010

» Class 1: 1,492 patients who did not have a
CKD flag in 2009 but had one in 2010

» Class 0: 1,625 patients who did not have a
CKD flag in 2009 or 2010

» 3177 x 66 (diagnoses) x 198 (procedures)
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EXPERIMENTAL RESULTS: GAMAID

Phenotype 1

Other gastrointestinal disorders

%
Population

Phenotype % Class1 % Class 0

Chronic obstructive pulmonary disease and bronchiectasis

Fluid and electrolyte disorders
Abdominal pain

Chronic ulcer of skin

Other circulatory disease

Cardiac dysrhythmias
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Spondylosis; intervertebral disc disorders; other back problems
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2
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Phenotype 9

Other gastrointestinal disorders
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DISCUSSION + CONCLUSION

» Greedy CP decomposition with angular constraints
» Potential to tease out phenotypes of diverging disease population

» Exploratory method that produces easy to interpret results from high-
dimensional data

» Future work
» Understand tuning parameters (sparsity, fitting class 0 vs class 1, etc.)

» Test framework on other sets of diseases
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