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Background and Aims

Severe hypertriglyceridaemia (sHTG) increases the risk of cardiovascular disease and acute pancreatitis
episodes. Patients with sHTG fit mainly into two clinical entities: Familial or Multifactorial Chylomicronemia
Syndromes (FCS and MCS, respectively). FCS and MCS exhibit clinical differences but also separate genetic and
biochemical characteristics that can be assessed in the laboratory. The aim of this work has been to implement
a laboratory workflow to help diagnose sHTG patients with either FCS or MCS.

Methods

Patients with two fasting triglycerides >1000mg/dL determinations were sequenced with a capture probe
panel of 24 triglycerides-related genes using massive parallel sequencing (n=200). Two-step sequential
ultracentrifugation was performed (n= 159) to diagnose Type | hyperlipoproteinemia (HLP I) and post heparin
lipoprotein lipase activity was measured to discard or confirm its deficiency (n=60).

Results

Most patients had MCS as they: (i) did not exhibit HLPI and/or (ii) their genetic profile was not compatible with
FCS and (iii) were not deficient in LPL activity. FCS cases were identified as they had: (i) HLPI, and/or (ii) biallelic
pathogenic variants in LPL (n=5), GPIHBP1 (n=3), or LMF1 (n=2) genes and/or (iii) LPL activity deficiency. We
identified 4 FCS patients with HLPI, biallelic pathogenic variants in APOAS5 but a rescued LPL activity. An
additional study of Apo-AV functionality was designed to confirm the FCS diagnosis in these cases.

Conclusions
Laboratory studies, in patients with severe hypertriglyceridaemia, provide with information of clinical utility to
distinguish between Familial and Multifactorial Chylomicronemia Syndromes.
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