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Type 2 diabetes (T2D) accounts for over 90% of diabetes cases and is
heterogeneous in terms of patient’s symptoms, disease progression and
response to treatment for the disease. Distinguishing T2D subtypes can
be challenging. In contrast to clinical measurements, germline genetic
data does not change and can be used to understand T2D heterogeneity.
We used k-means clustering to classify UCLA patients into five clusters
based on their onset age, BMI and triglyceride, HDL and %HBALC levels.
We extracted loci from an existing genome-wide association study
(GWAS) and calculated a polygenic risk score (PRS) for each patient. On
average patients of higher risk are more likely found in Cluster 5 but the
highest risk patients were found in Cluster 4. Understanding the
relationship between genetic risk and clinical measurements in T2D
patients could improve our ability to understand and manage the disease.

Background Results

« Type 2 diabetes shows heterogeneity in symptoms,
disease progression and response to disease treatment.

« Diagnosis of Type 2 diabetes is determined by .
eliminating other potential causes of high blood glucose.

« Germline genetic data does not change over time as it is
unaffected by disease progression and treatment.

» Ahlqvist et al classified type 2 diabetes patients into 5 *
clusters based on 6 clinical measurements in
Scandinavian patients (HOMA2-B, HOMAZ2-IR, onset
age, HBA1C, BMI, fasting glucose).

« UCLA EHR for Type 2 diabetes patients includes BMI, *
onset age, fasting glucose, HBA1C, triglycerides, HDL
measurements.

« We want to cluster patients based on clinical
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Fig. 2: Proportion of T2D patients from
each cluster in the top decile of PRS

Fig. 1: Distribution of scores in control and T2D
patients in the top decile of PRS
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measurements and calculate genetic risk to determine
relationship between clinical markers and genetic risk.

Methods
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Table 1: Patient Demographics (Control n=7889, T2D n=1569)

OnsetAge (years) SCORE BMI CHOLHDL (mg/dL) HGBA1C (%) TRIGLY (mg/dL) OnsetAge (years) SCORE
47 052532 0.000080 0 32.070000 46.712500 7245000 192 537500 47565382  0.00021
78 495699 0.000050 1 27665333 59.566667 5221233 131.110000 78.161918 0.00021
62.011743 0.000068 2 28774306 52285714 6458571 137.857143 67.327537 0.00021
58 122567 0.000050 3 31.818029 52.000000 6506190 150.376190 50303085 0.00021
30.476602 0.000075 4 31.347000 53.960000 7.532000 141.760000 28.072603 0.00021

Table 3: Average patient in each cluster in the top decile of
PRS
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* White people constitute a higher proportion of patients
in the control group (45.3%) than in the T2D group

Only Type 2 diabetes patients with sequencing
sample collected and at least 1 clinical measurement
post diagnosis were included
Time series measurements were averaged
» Future directions: incorporating time series
measurements and patient medications

« GWAS based on 62892 cases and 596424 controls of
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