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Familial Hypercholesterolaemia (FH) is a genetic condition which produces a clinically recognizable pattern 
of raised plasma cholesterol levels. Total cholesterol (TC) and LDL-C or “bad” cholesterol accumulate due 
to a decrease in cholesterol clearance from the blood. A number of different mutations are known to be 
associated with FH, the most common of which affect the LDL-C receptor gene and can disrupt various 
mechanisms such as receptor synthesis or the ability of the receptor to bind to LDL-C. 
 
High levels of TC produce a range of phenotypic effects, known as stigmata. Xanthomata are cholesterol 
deposits in the tendons of the hand and the Achilles, xanthelasmata are deposits in the skin, particularly 
around the eyes, and Corneal Arcus are deposits around the edge of the iris. Of greater concern are the 
internal effects of FH: high levels of cholesterol may accelerate the rate of atherosclerosis, leading to an 
increased risk of premature cardiovascular disease, coronary artery disease and stroke. A high degree of 
phenotypic variability exists among patients diagnosed with FH, even those with the same mutation. 
Nevertheless, previous evidence suggests that FH patients with a recognized mutation have slightly higher 
levels of TC and LDL-C than FH patients without a mutation, and possibly a more severe clinical outcome.  
 
The project’s aim was to define the mortality rates and the clinical and biochemical features of patients with 
mutation negative and mutation positive FH. 
 
From 1995-2013, 1394 patients underwent FH screening for identifiable mutations in the LDLR, APOB, and 
PCSK9 genes on the basis of clinically defined FH, or pre-treatment total cholesterol levels ≥ 8mmol/L. 
From 1996-2013, clinical and biochemical data were collected prospectively from patients (n=3691) at 
moderate to high cardiovascular risk, who were referred to the Lipid Disorders Clinic, Department of Clinical 
and Preventative Cardiology at Christchurch Hospital. The index outpatient visit included medical history, 
medications, blood pressure, and anthropometrics. Fasting blood samples were collected for measurement 
of total cholesterol (TC), triglycerides, HDL-cholesterol, calculated LDL-cholesterol (LDL-C), Apolipoprotein 
A (ApoA), Apolipoprotein B (ApoB), Lp(a), glucose, insulin, HBA1c, creatinine, high sensitivity C-reactive 
protein, and fibrinogen. Of the 1394 patients who underwent mutation screening, 918 had also been seen at 
the Lipid Disorders Clinic; information gathered on these patients during their index visit was added to the 
original mutation screening dataset. Mortality data from the New Zealand Health Information Service 
(NZHIS), Ministry of Health hospitalization and mortality extracts was obtained and imported regarding the 
same 918 patients. The resultant dataset included extensive information on general patient demographics, 
family history, clinical and biochemical features measured at the index Lipid Disorders Clinic visit, mutation 
status and type, and the occurrence of cardiovascular disease or death for 918 patients. 
 
The 918 patients who had extensive data available became the focus of our data analysis, which involved 
both continuous and categorical variables. The differences in continuous biochemical and clinical 
parameters among the groups were tested using analysis of variance (ANOVA) and Fisher's least 
significant difference test as appropriate. Categorical variables were compared between groups using Chi-
square or Fisher’s exact tests. Statistical significance was inferred when P<0.05. 
 
Mortality data indicated that only 38 out of the 918 patients who had extensive data available had died. 
Twenty-seven out of the 704 (3.8%) mutation negative patients had died, and 11 out of the 214 (5.1%) 
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mutation positive patients had died. Although data was insufficient to draw any conclusions with regards to 
patient mortality, statistically significant differences in other parameters were observed between the three 
groups of patients: mutation negative patients, mutation positive probands (probands) and mutation positive 
patients detected via cascade screening (cascades). Of the 1394 patients screened for mutations, 
approximately 67% were mutation negative, 15% were probands, and 18% were cascades. Of the 918 
patients who had extensive data available, approximately 77% were mutation negative, 13% were probands 
and 10% were cascades. 
 
Mean (±SEM) TC levels (all lipid levels were recorded at the time of the patients’ index visit to the Lipid 
Disorders clinic) were 6.6 (±0.07) mmol/L in mutation negative patients, 7.7 (±0.21) mmol/L in probands 
and 7.4 (±0.24) mmol/L in cascades. The differences in mean TC levels between mutation negative patients 
and both probands and cascades were significant (p-values both <0.001), but there was no significant 
difference in mean TC level between probands and cascades (p-value =0.432). LDL-C and ApoB levels 
showed a similar trend. Mean LDL-C levels were 4.3 (±0.06) mmol/L in mutation negative patients, 5.7 
(±0.21) mmol/L in probands and 5.4 (±0.23) mmol/L in cascades. The differences in mean TC levels 
between mutation negative patients and both probands and cascades were significant (p-values both 
<0.001), but there was no significant difference in mean LDL-C level between probands and cascades (p-
value =0.274). Mean ApoB levels were 1.26 (±0.01) g/L in mutation negative patients, 1.45 (±0.04) g/L in 
probands and 1.40 (±0.05) g/L in cascades. The differences in mean ApoB levels between mutation 
negative patients and both probands and cascades were significant (p-values <0.001 and 0.002 
respectively). 
 
Rates of prior cardiovascular disease were higher among mutation negative patients (36%) than in both 
probands (28%) and cascades (25%) at the time of their index visit to the Lipid Disorders Clinic. The 
difference in the number of patients with prior cardiovascular disease was nearly significant between 
mutation negative patients and cascades (p-value = 0.056). 
 
The differences in both TC and LDL-C levels and prior cardiovascular disease rates between mutation 
negative and mutation positive patients may be associated with the differences in mean age and weight 
between these groups. At the time of their index visit to the Lipid Disorders Clinic, the mean age of mutation 
negative patients was higher (50.7 ± 0.5 years) than the mean age of both probands (45.3 ± 1.5 years) and 
cascades (37.5 ± 1.7 years). The differences in mean age between all three groups were significant (all p-
values <0.001). Patient weights were also measured at their index visit, and were higher (80.9 ± 0.6 kg) in 
mutation negative patients than in both probands (76.4 ± 1.5 kg) and cascades (75.2 ± 2.0 kg). The 
differences in mean weight were significant between the mutation negative patients and both the probands 
(p-value =0.006) and cascades (p-value =0.002). Patient BMI, body fat percentage and waist circumference 
followed similar trends. The lower mean age and weights observed among mutation positive patients could 
be due to them having more severe clinical phenotype and thus presenting to the Lipid Disorders Clinic at a 
younger age. Furthermore, genetic screening of family members related to a mutation positive proband 
often leads to the identification of mutation positive cascades, many of whom are identified at a younger age 
than if they had not had cascade mutation testing. 
 
In conclusion, mutation positive FH patients are generally younger, slimmer and have higher lipid levels 
than their mutation negative counterparts when they first present to the Lipid Disorders Clinic. Mutation 
positive FH patients identified via cascade screening have similar characteristics to mutation positive 
probands, but the cascades present at an even younger age and have developed fewer complications such 
as cardiovascular disease. Further investigation of the relationship between mutation status and the 
occurrence of cardiovascular events in FH patients will allow greater understanding of the disorder and 
potentially a more appropriate treatment model. 


