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Background

Study Design

• Obesity is a global pandemic disease whose prevalence is
increasing worldwide. The clinical relevance of a polygenic risk
score (PRS) for obesity has not been fully elucidated in Asian
populations.
• Overweight and obesity are well-known risk factors for the
development of metabolic syndrome, a cluster of diseases such
as diabetes, morbid obesity, dyslipidemia, and hypertension.
These are all risk factors for cardiovascular disease, chronic
kidney disease, and some types of cancers. But there are only
few studies on the BMI PRS relationship with obesity-related
phenotypes, especially in Asian populations.
• Recently, studies have also shown individuals with normal
weight exhibit metabolic abnormalities that are usually
observed in individuals with obesity.
• In this study, we sought to test the clinical utility of PRSs for
predicting body mass index in the Korean population and its
relationship with various clinical characteristics recorded in a
comprehensive health check-up, including metabolic syndrome,
and furthermore to investigate the effect of PRS on the
longitudinal trajectory of body mass index. We also
considered the implications of PRS values for BMI in those having
a metabolically unhealthy lean body.

Results
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Multivariate logistic regression for metabolic syndrome was performed to evaluate the factors associated with
metabolically unhealthy lean body status. Having a bottom 20% PRS-BMI was found to be a risk factor for
metabolic syndrome (OR 2.456, 95% CI 1.370-4.738, p = 0.004), with adjustment for age and sex. Even after
adjustment for BMI, having a PRS-BMI in the bottom 20% remained a significant factor for metabolic
syndrome (OR 3.092, 95% CI 1.707-6.018, p < 0.001). The results replicated in UKBB.

PRS-BMI had positive correlation with BMI, body fat mass amount,
subcutaneous adipose tissue amount (SAT) and skeletal muscle to fat ratio
(MFR). PRS-BMI had negative correlation with abdominal visceral adipose
tissue amount (VAT), white blood cell count (WBC), lymphocyte count, uric
acid, hemoglobin (Hb), and neutrophil-to-lymphocyte ratio (NLR).

We performed a phenome-wide association study (PheWAS) for PRS-BMI, to investigate which phenotypes from various biological body
system are associated with BMI. We observed association of PRS-BMI with metabolic syndrome, hypertension, bone mineral density,
fatty liver, and HDL cholesterol etc.

Take Home Message
• Genetic predisposition to obesity as defined by PRS-BMI was significantly associated with obesity-related disease or trajectory of obesity.
• Low PRS-BMI might be a risk factor associated with a metabolically unhealthy lean body.
• Better understanding the mechanisms of these relationships may allow tailored intervention in obesity or early selection of populations at risk of metabolic
disease.
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