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ABSTRACT



RESUM
E

Background: Heterozygous familial hypercholesterolemia (HeFH) is
one of the most common genetic diseases in the world and an
important cause of premature cardiovascular (CV) disease. The purpose of this study was to characterize the clinical features, current
treatment patterns, and CV outcomes of patients with HeFH in British
Columbia, Canada.
Methods: We conducted a longitudinal observational study of patients
with HeFH attending a specialized lipid clinic. We collected data on lipid
levels, medication use, and CV events at baseline and last follow-up.
Results: We recruited 339 patients with clinically diagnosed HeFH,
with a total of 3700 person-years of follow-up. The mean low-density
lipoprotein cholesterol (LDL-C) level was 5.9 mmol/L at baseline and
3.7 mmol/L at last follow-up. Use of lipid-lowering therapy (LLT)
increased from 35.7% at baseline to 84.7% at last follow-up. A  50%
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Heterozygous familial hypercholesterolemia (HeFH) is one of
the most common genetic diseases and causes signiﬁcant
morbidity and mortality.1 HeFH is characterized by elevated
low-density lipoprotein cholesterol (LDL-C) levels and an up
to a 10-fold increased risk of premature cardiovascular disease
(CVD) and death.2,3 Treatment with statin drugs is effective

at lowering LDL-C levels and reducing cardiovascular (CV)
risk in patients with HeFH.4 Recent genetic data have
reconﬁrmed the excess CV risk associated with HeFH-causing
mutations, even compared with control patients with similar
levels of LDL-C but without FH.5
HeFH is estimated to affect 1 in 500 individuals in Canada.6 However, the true prevalence is likely to be much
greater. Population data from the United States suggests that
HeFH affects 1 in 250 individuals,7 and population-based
genetic screening in Denmark indicates that 1 in 217 individuals are affected.8 However, only a small minority of
patients with HeFH have been diagnosed. It is estimated that
only 15% of patients with FH in British Columbia have been
diagnosed,9 and worldwide only 1% of patients have been
diagnosed.10
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reduction in LDL-C level was achieved in 34.5% of patients, and an
LDL-C level  2 mmol/L was seen in 8.3%. The overall CV event rate in
this cohort was 33.5/1000 person-years. Among patients who had a
CV event during follow-up, 59% experienced a recurrent event within
5 years.
Conclusions: These data contribute to our understanding of contemporary trends in the management of patients with HeFH in Canada.
Despite a majority of patients receiving LLT, few patients reached highrisk lipid targets. These data highlight important opportunities to
improve the care of patients with HeFH.
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Increasing the diagnosis of patients with HeFH and establishing national registries of patients with this condition have
been identiﬁed as priorities by national expert panels in several
countries.6,10,11 An important knowledge gap related to HeFH
is that we lack data on contemporary treatment patterns, lipid
levels achieved, and CV outcomes in this patient population,
including in the Canadian context. To address these gaps in
knowledge, we established the British Columbia Familial Hypercholesterolemia Registry,9,12 part of a national Canadian FH
registry. Here we report the initial results of the British
Columbia Familial Hypercholesterolemia Registry.

Statistical analysis

Methods
The British Columbia Familial Hypercholesterolemia
Registry is a longitudinal open observational study of patients
diagnosed with HeFH. This study was approved by the
Clinical Research Ethics Board of the University of British
Columbia. All patients provided written informed consent.
Between 2012 and 2015, we invited active patients followed in the Healthy Heart Program Prevention clinic at St.
Paul’s Hospital in Vancouver, Canada to participate in this
study. This is the only specialized lipid clinic in the province
of British Columbia, and it receives referrals from the lower
mainland of British Columbia as well as from around the
province. Patients were eligible if they were 18 years or older
and had a clinical diagnosis of “deﬁnite” or “probable” HeFH,
based on the Dutch Lipid Clinic Network Criteria (DLCNC)
score, in which a score of 6-8 indicates “probable” FH and a
score > 8 indicates “deﬁnite” FH.10 Patients were excluded if
they were unwilling or unable to sign the informed consent
form or had a secondary cause of hypercholesterolemia
(eg, nephrotic syndrome or untreated hypothyroidism).
Treatment goals were deﬁned by current national clinical
practice guidelines.13 Demographic, clinical, physical examination, and laboratory data were collected from the patients’
medical records and entered into a secure web-based study
database. High-potency statin drugs were deﬁned as rosuvastatin
20 mg or 40 mg, atorvastatin 40 mg or 80 mg, or simvastatin 80
mg. All other statin doses were deemed to be low or moderate
potency. Baseline data were deﬁned as data at the time of the ﬁrst
visit to the Healthy Heart Program. Follow-up data were deﬁned
as data at the time of the last clinic visit as of December 2015.

Baseline characteristics between “deﬁnite” and “probable”
HeFH were compared using a 2-sample t test, c2 test, or
Fisher exact test as appropriate. The change in lipidlowering therapy (LLT) from baseline to last follow-up
was assessed by the McNemar test. The proportion of patients who achieved  50% reduction in LDL-C levels and
the proportion that achieved a LDL-C level of < 2 mmol/L
were compared across the subgroups indicated using a c2
test or Fisher exact test, as appropriate. Paired t tests were
used to compare the change in plasma lipid levels. CV
events were deﬁned as myocardial infarction (MI), acute
coronary syndrome, percutaneous coronary intervention
(PCI), coronary artery bypass grafting (CABG), angina and
transient ischemic attack (TIA), or stroke. A Kaplan-Meier
estimator and P values based on the log-rank test were

Figure 1. Flowchart of patients. Shown are patients who were identiﬁed as potentially eligible, provided consent to participate, and were
included in the ﬁnal analysis. DLCNC, Dutch Lipid Clinic Network
Criteria; HeFH, heterozygous familial hypercholesterolemia.
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Table 1. Baseline characteristics of patients
Characteristic
N
Age, y, mean (SD)
DLCNC score mean (SD)
Male sex (%)
Weight, kg (SD)
BMI, kg/m2 (SD)
Framingham Risk Score, median (IQR)
ASCVD at baseline (%)
CV risk factors (%)
HTN (%)
DM (%)
Current smoker (%)
TC, mmol/L, (SD)
LDL-C, mmol/L, (SD)
HDL-C, mmol/L, (SD)
TG, mmol/L, (SD)
ApoB, g/L (SD)
Lp(a) (mg/L)
Years of follow-up (SD)

Entire cohort
43.9
10.7
165
74.8
26.2
8.0
41
99
84
7
16
7.9
5.9
1.3
1.6
1.6
567.5
10.9

339
(13.2)
(4.5)
(48.7)
(16.0)
(4.6)
(3.9-18.4)
(12.1)
(30.3)
(25.5)
(2.1)
(4.7)
(1.8)
(1.8)
(0.4)
(0.9)
(0.4)
(488.9)
(8.8)

Deﬁnite FH
42.6
12.6
117
74.8
26.1
8.0
28
75
62
7
13
8.0
6.0
1.3
1.6
1.6
473.1
12.2

233
(12.9)
(4.2)
(50.2)
(16.4)
(4.6)
(4.0-18.5)
(12.0)
(33.3)
(27.3)
(3.1)
(5.6)
(2.0)
(1.9)
(0.4)
(0.9)
(0.5)
(504.3)
(9.2)

P value*

Probable FH
47.0
6.4
48
75.0
26.6
7.7
13
24
22
0
3
7.7
5.6
1.4
1.7
1.5
608.7
8.1

106
(13.4)
(0.5)
(45.3)
(15.2)
(4.6)
(3.0-16.0)
(12.3)
(23.5)
(21.6)
(0.0)
(2.9)
(1.4)
(1.3)
(0.4)
(0.9)
(0.4)
(479.5)
(7.3)

0.004
< 0.001
0.4
0.9
0.4
0.7
0.9
0.07
0.3
0.1
0.3
0.2
0.046
0.01
0.4
0.4
0.2
< 0.001

ApoB, apolipoprotein B; ASCVD, atherosclerotic cardiovascular disease; BMI, body mass index; DLCNC, Dutch Lipid Clinic Network Criteria Score; DM,
diabetes mellitus; FH, familial hypercholesterolemia; HDL-C, high-density lipoprotein cholesterol; HTN, hypertension; IQR, interquartile range; LDL-C, lowdensity lipoprotein cholesterol; Lp(a), lipoprotein(a); TC, total cholesterol; TG, triglycerides.
* P value is for comparison between “deﬁnite” and “probable” FH.

used to compare the probability of CV events across groups.
Observed 10-year CVD risk was obtained from the KaplanMeier estimator and compared to the 10-year risk predicted
by the Framingham Risk Score (FRS). P values and conﬁdence intervals for the observed risk were obtained based on
the asymptotic property of the log hazard.
Results
Patient characteristics
We identiﬁed patients with clinically diagnosed HeFH
who attended a large specialized lipid clinic in Vancouver,
Canada. A total of 1281 patients were identiﬁed, 679 of
whom provided informed consent to participate in the registry. Of these individuals, 448 patients met criteria for either
“deﬁnite” or “probable” HeFH based on the DLCNC. One
hundred nine patients were excluded because of age < 18
years or missing data; 339 patients were included in the ﬁnal
analysis (Fig. 1).
The baseline characteristics of the registry participants are
shown in Table 1. The mean age of patients at enrollment was
43.9 years, and 51.3% were women. The mean follow-up was
10.9 years, providing a total of 3700 person-years of followup. Clinical atherosclerotic cardiovascular disease (ASCVD)
was present in 12.1% of patients with HeFH at baseline.
Approximately one-third of patients had other CV risk factors,
most commonly hypertension (25.5%), current smoking
(4.7%), and diabetes mellitus (DM) (2.1%).
Lipid-lowering therapy use and cholesterol levels
achieved
Use of LLT at baseline and at last follow-up is shown in
Table 2. At baseline, most patients were not receiving any
form of LLT (64.3%). Only 25.9% of patients were receiving
a statin drug and only 10.6% were receiving a high-potency

statin drug at baseline. By the last follow-up, 77.8% of patients were receiving a statin drug, representing a 200% increase. Among these, 46.9% were receiving a high-potency
statin drug, 37.2% were receiving a statin drug plus ezetimibe,
and 9.7% were receiving a statin drug plus ezetimibe plus at
least 1 other LLT.
Plasma lipid levels at baseline and last follow-up for patients with complete data at both baseline and follow-up are
shown in Table 3. Plasma LDL-C levels decreased by 33.3%
from baseline to last follow-up, reﬂecting a substantial shift in
the population distribution of plasma LDL-C levels (Fig. 2A).
Plasma apolipoprotein B concentrations were reduced 24.7%.
Plasma triglyceride levels decreased modestly, and HDL-C
levels increased modestly. Few patients had levels of lipoprotein(a) measured at both baseline and follow-up, but
among those who did, there was no signiﬁcant change.
Despite the majority of patients receiving LLT, only a
minority of patients (35.8%) achieved a  50% reduction in
plasma LDL-C levels (Fig. 2B), and even fewer achieved an
LDL-C  2 mmol/L (8.3%) (Fig. 2C). Only 5.9% of patients
achieved an LDL-C level  1.8 mmol/L, which is a proposed
Table 2. Use of lipid-lowering therapy at baseline and last follow-up
Lipid-lowering agents
None
Statin drug
Low-potency statin drug
High-potency statin drug
Statin drug þ ezetimibe
Statin drug þ ezetimibe þ other
LLT
Ezetimibe alone
Non-statinedrug LLT

Baseline*
N (%)
218
88
52
36
15
0

(64.3)
(25.9)
(15.3)
(10.6)
(4.4)
(0)

1 (0.3)
33 (9.7)

Last follow-up*
N (%)
52
264
105
159
126
33

(15.3)
(77.8)
(31.0)
(46.9)
(37.2)
(9.7)

4 (1.2)
23 (6.8)

P
value
<
<
<
<
<

0.001
0.001
0.001
0.001
0.001
ND
0.4
0.2

LLT, lipid lowering therapy; ND, not determined.
* Percentages do not add up to 100% because the categories are not
mutually exclusive.
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Table 3. Lipid levels at baseline and last follow-up
Variable

No.

LDL-C (mmol/L)
HDL-C (mmol/L)
TG (mmol/L)
ApoB (g/L)
Lp(a) (mg/L)
(normal < 300 mg/L)

304
310
304
99
7

Baseline* mean (SD)
5.9
1.3
1.6
1.6
760.9

(1.8)
(0.4)
(0.9)
(0.5)
(563.4)

Last follow-up* mean (SD)
3.7
1.5
1.3
1.1
782.3

(1.5)
(0.5)
(0.8)
(0.4)
(625.2)

Percent change*

P value

33.3%
10.7%
7.2%
24.7%
11.6

< 0.001
< 0.001
0.01
< 0.001
0.6

(29.2)
(30.2)
(48.5)
(25.3)
(48.9)

ApoB, apolipoprotein B; HDL-C, high-density lipoprotein cholesterol; LDL-C, low-density lipoprotein cholesterol; Lp(a), lipoprotein(a); TG, triglycerides.
* Only patients with data at both entry and last follow-up were included.

lipid target for patients with severe FH.14 The proportion of
patients achieving these targets was similar in the subgroups
with “deﬁnite” or “probable” FH and was greater among those
treated with high-potency statin drugs compared with those
receiving low-potency statin drugs, although this difference
did not reach statistical signiﬁcance (P ¼ 0.02) (Fig. 2B).
Although a similar proportion of patients with previous
ASCVD achieved an LDL-C target of  2 mmol/L, fewer
patients in this subgroup achieved a  50% reduction in
LDL-C (Fig. 2C).

Discussion
Here we present the initial results of the British Columbia
Familial Hypercholesterolemia Registry with a total of 3700
person-years of follow-up. This represents, to our knowledge,
the ﬁrst Canadian study to report medication use, lipid levels
achieved, and annualized CV outcomes in a contemporary
population of patients with HeFH. Our results provide

Cardiovascular outcomes
We investigated the time to ﬁrst CV event among patients in this cohort. The overall event rate was 33.5/1000
person-years (Table 4). The survival rate in the overall
cohort is shown in Figure 3A, with a 10-year CV event rate
of 15%. The 10-year CV event rate was numerically higher
in those with “deﬁnite” (16%) compared with “probable”
(13%) HeFH (Fig. 3B), although this difference was not
statistically signiﬁcant (log-rank test P ¼ 0.3). The CV event
rate was signiﬁcantly higher in men than in women (Fig. 3C)
and was higher in patients with any other CV risk factor
(hypertension, diabetes, or current smoker) compared with
those with no other CV risk factor (Fig. 3D). The overall
rate of TIA or stroke was low (10-year event rate, 0%)
compared with the 10-year rate of MI (5%), PCI (7%),
CABG (7%), or angina (5%).
We compared the observed rate of CV events at 10 years to
the predicted risk of CVD developing based on the FRS
among these patients (Table 5). Overall, the observed rate of
CVD at 10 years was signiﬁcantly higher than predicted based
on the FRS (observed 15.4% vs predicted 11.1%; P ¼ 0.04).
The observed rate of CVD was numerically higher than the
predicted rate across every subgroup examined. The difference
was particularly evident for men (observed, 22.1% vs predicted, 13.1%; P ¼ 0.006).
Recurrent cardiovascular events
We next examined the probability of recurrent CV events
among patients with a ﬁrst CV event that occurred after
baseline. The probability of having a second event by 1 year
after a ﬁrst CV event was 52% and increased to 59% by year
5, with most of the recurrent events occurring within the ﬁrst
year (Fig. 4). The risk of a recurrent CV event was signiﬁcantly higher in men than in women but not signiﬁcantly
different among individuals with “deﬁnite” compared with
“probable” HeFH and among those with or without any other
CV risk factors.

Figure 2. Lipid levels in patients with heterozygous familial hypercholesterolemia. (A) Histogram of low-density lipoprotein cholesterol
(LDL-C) levels at baseline and recruitment. (B) Percentage of patients
achieving a  50% reduction in LDL-C levels compared with baseline
value. (C) Percentage of patients achieving LDL-C levels  2 mmol/L.
ASCVD, atherosclerotic cardiovascular disease; HPS, high-potency
statin; LPS, low-potency statin.
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Table 4. Cardiovascular events per 1000 person-years
Stratum
Overall (n)
Female sex (n)
Male sex (n)
Age < 55 y (n)
Age  55 y (n)
Without HTN (n)
With HTN (n)
Without any risk
factor (n)
With any risk
factor (n)
Probable FH (n)
Deﬁnite FH (n)

Any CV
event

MI

CABG

PCI

Angina

TIA/stroke

33.5
12.8
53.2
30.0
53.3
27.3
48.5
27.6

6.5
1.7
11.1
7.0
3.6
5.6
8.7
6.2

6.5
2.2
10.5
5.1
14.2
4.8
10.4
4.5

11.9
3.9
19.5
10.5
19.5
9.6
17.3
9.8

7.6
3.9
11.1
6.7
12.4
6.8
9.5
6.7

1.1
1.1
1.1
0.6
3.6
0.4
2.6
0.5

44.6

7.2

10.1

15.8

9.4

2.2

18.7
38.0

1.2
8.1

5.8
6.7

5.8
13.7

4.7
8.4

1.2
1.1

CABG, coronary artery bypass grafting; CV, cardiovascular; FH, familial
hypercholesterolemia; HTN, hypertension; MI, myocardial infarction; PCI,
percutaneous intervention; TIA, transient ischemic attack.

insight into the patterns of treatment and characteristics of
patients with HeFH and identify gaps in delivery of care for
these patients. They also point to opportunities for improvements in the management of this condition.
We found that few patients (25.3%) were receiving statin
drugs at the time of ﬁrst assessment at a specialized lipid clinic,
and even fewer (10.6%) were receiving high-potency statin
drugs. This reinforces the critical importance of recognizing
and diagnosing HeFH and suggests that the majority of patients who have not been diagnosed are not receiving appropriate therapy. The low rate of LLT use at baseline also points
to a lack of awareness of the need for aggressive treatment in
this group of patients and suggests an opportunity to increase
public and health professional awareness about this condition.

An important future direction of this work will be to initiate
cascade screening to identify more patients with HeFH who
would beneﬁt from early and intensive treatment.
Although a majority of patients were receiving appropriate
therapy by the last follow-updconsisting of a statin drug,
ezetimibe, and combination therapydfew patients achieved
recommended lipid targets. It is notable that despite intensive
therapy in our cohort, a  50% reduction in LDL-C level was
achieved in only 34.5% of patients, and an LDL-C level of
< 2 mmol/L was seen in only 8.3% of patients. These data are
broadly consistent with the results of HeFH registries reported
in other jurisdictions, including the United States,15 Spain,16
The Netherlands,17 the United Kingdom,18 and France.19
Our results highlight the challenges of treating patients with
HeFH in Canada in order to reach lipids targets, even with
maximal-dose combination agents. This reinforces the
important unmet need in our ability to effectively control
cholesterol levels in patients with HeFH to prevent ASCVD.
The mean reduction in LDL-C levels observed in our
study (33.3%) was lower than that observed in a controlled
interventional trial of rosuvastatin in patients with HeFH. In
that study, forced titration to 80 mg per day of rosuvastatin
resulted in a mean 57.9% reduction in LDL-C levels.20 This
reinforces the central role of high-intensity statin drugs as the
mainstay of treatment of HeFH. The addition of ezetimibe
has been demonstrated to further reduce LDL-C levels in
patients with HeFH.21,22 The lesser reduction in LDL-C
levels observed in our trial may reﬂect the overrepresentation of patients referred to our speciality lipid
clinic because of statin-drug intolerance.
Building on the established role of statin drugs and ezetimibe, the recent approval of therapeutic antibodies that
inhibit proprotein convertase subtilisin kexin 9 (PCSK9)

Figure 3. Kaplan-Meier survival curves for probability of survival free of cardiovascular events. In each box, the x-axis represents the time in years
since baseline and the y-axis represents the event-free probability. Survival curves are shown for (A) all patients and patients stratiﬁed by (B) deﬁnite
or probable heterozygous familial hypercholesterolemia (HeFH), (C) sex, and (D) presence or absence of other cardiovascular (CV) risk factors. Other
CV risk factors include hypertension, smoking, or diabetes.
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Table 5. Predicted compared with observed 10-year risk of
cardiovascular disease

Group
Overall
Female sex
Male sex
Age < 55 y
Age  55 y
Without HTN
With HTN
Without any
risk factor
With any risk
factor
Probable FH
Deﬁnite FH

Predicted 10-year
CVD risk
(%, based on FRS)

Observed 10 year
CVD risk (%)
(95% CI)

P
value

11.1
9.3
13.1
9.2
17.9
9.3
16.5
8.9

15.4
8.7
22.1
13.1
26.0
12.6
22.8
12.3

0.04
0.8
0.006
0.07
0.2
0.2
0.2
0.2

16.3

22.0 (14.2-33.1)

0.2

10.8
11.3

12.8 (6.5-24.2)
16.0 (11.2-22.6)

0.6
0.06

(11.2-20.9)
(4.8-15.4)
(15.3-31.3)
(8.9-18.9)
(14.6-43.7)
(8.3-19.0)
(14.3-35.0)
(7.9-19.0)

CVD, cardiovascular disease; FH, familial hypercholesterolemia; FRS,
Framingham Risk Score; HTN, hypertension.

represents an important development in the ability to further
lower LDL-C in patients with HeFH.23 Both evolocumab and
alirocumab have been studied in patients with HeFH,24,25
and they demonstrate reductions in LDL-C levels of 50%70% compared with placebo when added to background
statin-drug therapy. While these agents hold great promise for
achieving greater lipid lowering in patients with HeFH,
additional studies are needed to establish the long-term clinical impact of these therapies.
The overall prevalence of ASCVD in our cohort at last
follow up was 23%, which is broadly similar to that reported

in HeFH registries in the United States and Denmark but
higher than that reported in a French cohort.3,15,19 Despite
aggressive medical therapy, the overall CV risk in our study
population was high (10-year event rate, 15%). The rate of
acute MI in this population (769/100,000/y in those 20-55
years) substantially exceeds by a factor of 10 the rate of hospitalization for MI in the province of British Columbia as a
whole in similarly aged individuals (58/100,000 in the year
2009 for the age group 20-55 years).26 The CV event rate was
particularly high in patients with a ﬁrst CV event. This is
consistent with data from a registry of patients with HeFH
from the United Kingdom, which showed that patients with
HeFH and a history of a CV event are at the highest risk of
event recurrence and suggests that this subpopulation requires
particular focus to reduce the burden of CV events.27
Despite aggressive treatment, the observed CVD risk was
signiﬁcantly higher than that predicted by the FRS in this
population. This reinforces the high risk conferred by lifelong
exposure to high LDL-C levels, which is not captured in
standard-risk engines and may be underestimated in patients
with HeFH. This also speaks to the important and ongoing
need for early identiﬁcation and diagnosis of these patients to
allow earlier initiation of treatment. Interestingly, the risk of
stroke or TIA was low in this population (0% at 5 years).
Whether HeFH increases the risk for stroke is unclear.28 Our
results are consistent with the results of a recent meta-analysis
that suggested that the risk of stroke among patients with
HeFH in the statin-drug era is low.29
There was a high burden of other CV risk factors in this
cohort, most commonly hypertension. Importantly, the
presence of any CV risk factor was a signiﬁcant driver of CV

Figure 4. Kaplan-Meier survival curves for probability of survival free of a recurrent cardiovascular (CV) event. Only patients who had an initial event
are included in this analysis. In each box, the x-axis represents the time, in years, since ﬁrst CV event after baseline, and the y-axis represents the
event-free probability. Survival curves are shown for (A) all patients and patients stratiﬁed by (B) deﬁnite or probable heterozygous familial hypercholesterolemia (HeFH), (C) sex, and (D) presence or absence of other CV risk factors. Other CV risk factors include hypertension, smoking, or
diabetes.
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risk among these patients (Fig. 3D). This points to the
importance of comprehensive CV risk assessment and prevention strategies among patients with HeFH. In contrast, the
prevalence of DM was low, at 2.1% overall, and 0% among
patients with “deﬁnite” HeFH. This compares with a prevalence of DM among the general Canadian population aged
40-44 years of 4.0%.30 The low frequency of DM in our
cohort is consistent with previous data reporting a low prevalence of DM among patients with HeFH,31 which may relate
to lower rates of cholesterol uptake by pancreatic beta cells in
the presence of defective LDL receptors.32
Limitations
There are several limitations to our study that deserve
consideration. Our study recruited patients from only a single
centre in British Columbia. Although referrals to the Healthy
Heart Program are received for patients from around the
province, it is likely that our sample under-represents patients
from rural or northern areas of British Columbia. Second, we
used clinically diagnosed rather than molecularly conﬁrmed
HeFH as our inclusion criteria. It is likely that some patients
meeting these criteria may have phenocopies of HeFH, such
as polygenic hypercholesterolemia or familial combined hypercholesterolemia. Nevertheless, this reﬂects the reality of
patients with HeFH in Canada, the majority of whom have
not undergone genetic testing. A future direction of this work
will be to examine the subgroup of those patients in whom a
molecular diagnosis of HeFH is conﬁrmed. A third limitation
is that our deﬁnition of CV events did not include death.
However, the number of deaths was small (n ¼ 2) and is
unlikely to have signiﬁcant impact on our ﬁndings. Finally, we
did not collect data on other phenotypes that may be of interest, such as aortic valve calciﬁcation.33
Conclusions
Our results ﬁll a gap in knowledge regarding contemporary
trends in the management of patients with HeFH in a context
of statin-drug use in Canada. Despite aggressive use of LLT
and combination therapy, the lipid targets in the majority of
these patients remain higher than the recommended levels,
and the prevalence of ASCVD is high. These ﬁndings point to
important opportunities to improve the care of patients with
HeFH and reduce the burden of disease in this high-risk
population.
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