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Prevalence of a first cardiovascular disease event among HeFH after 9.7 years in high-intensity lipid-
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Abstract

Background and aim&he impact on heterozygous familial hypercholeséznta
(HeFH) health led by high-intensity lipid-loweritigerapy (HILLT) is unknown, and
the question remains if there is still an unacdagthigh residual risk to justify
treatment with new lipid-lowering drugs.

Methods:This observational, retrospective, multicenterjoreatl study in Spain, whose
information was obtained from a national dyslipenagistry was designed to establish
the current prevalence of cardiovascular diseas®Jdh HeFH and to define the
impact of HILLT on CVD in this population. Odds veeestimated using several logistic
regression models with progressive adjustment.

Results:1958 HeFH, mean age 49.3+£14.3 years, were includégk analysis. At
inclusion in the registry, 295 patients (15.1%) katfered CVD and 164 (55.6%) had
suffered the first event before the onset lipid-déong treatment. Exposition to
treatment associated more than ten times lower fwld3VD than those subjects naive
to treatment (OR 0.085, 95% CI1 0.063-0.140.001). A first CVD event after a mean
treatment period of 9.1+7.2 years occurred in 1106 1615 (8.1%) HeFH subjects
and 115 (87.8%) of them were on HILLT.

ConclusionsCurrent prevalence of CVD among HeFH is one thirthat reported
before the statins era. Early initiation and prglea lipid-lowering treatment was
associated with this reduction in CVD. New case€¥D, in spite of HILLT appeared,
mostly, among patients accumulating risk factoid probably they may be considered

for further lipid-lowering drugs.
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1. Introduction

Familial hypercholesterolemia (FH) is one of thestmmmmon genetic diseases in
the world [1]. The estimated prevalence of hetegotgs FH (HeFH) is one in every
200-250 persons [2,3] and it is even higher in weigh some genetic isolation [4]. FH
subjects are characterized by very high plasmaerdration of low-density lipoprotein
(LDL) cholesterol with autosomal co-dominant pattef transmission, tendon
xanthomas and high risk of premature coronary reiseiase (CHD) [5]. Most cases of
FH are caused by loss-of-function mutations inglees encoding the LDL particle
receptor LDLR) [6], or apolipoprotein BAPOB) [7], but also by gain-of-function
mutations in the genes encoding for proprotein etage subtilisin/kexin type 9
(PCSK9 [8] or apolipoprotein EAPOB [9].

Untreated affected subjects have a markedly elévatey-term CHD risk, with
hazard ratios up to 5.0 with respect to the gerppulation [10], and early mortality
with up to 100-fold increase from CHD in young adullhis high CHD risk reduces
life expectancy in 20 years for men and 12 yearsviimen [10]. Consequently,
international clinical guidelines classified HeFslahigh-risk condition which deserves
early diagnosis and treatment [1,5,12].

The advent of potent lipid-lowering drugs, speg&@ihydroxy-3-methyl-glutaryl-
CoA reductase inhibitors or statins, has been dnhamk for people suffering from FH.
Since the late 1980s this pharmacological therapyetimes in association with
ezetimibe, has substantially reduced or even nazehLDL cholesterol concentrations
in HeFH, and the natural history of the diseasebeas importantly modified [5].
Different reports from United Kingdom [13], Norw@l4], Denmark [15] and The
Netherlands [16] indicate that, although cardioutacdisease (CVD) remains

significantly higher in treated heterozygous FHtiasubjects from the general



population, CVD has substantially improved in HeilRHecent years. However, the
impact on HeFH health led by high-intensity lipoavering therapy is basically
unknown, as well as the question whether it isigieffit with this treatment or still the
residual risk is unacceptably high to justify treaht with new lipid-lowering drugs,
such as PCSK®9 inhibitors.

Most diagnosed cases of HeFH in Spain, especladlget with genetic diagnosis, are
controlled in specialized lipid units distributdddughout the country that are organized
in a network within the Spanish Atherosclerosisi&yqSEA). SEA created in 2013 a
National Registry that includes primary dyslipidasiusing homogeneous clinical
diagnostic criteria [17,18]. We hypothesized thaidtlowering therapy has improved
HeFH cardiovascular prognosis in recent years. ,Timgsobjective of this analysis was
to establish the current prevalence of CVD in HeféldIts, and to assess the impact of

high intensity lipid lowering treatment on CVD imi¢ population.

2. Material and methods
2.1 Study characteristics

This observational, retrospective, multicenterjorat! study in Spain was designed
to determine current prevalence of CVD in patiemts HeFH in the era of statin
treatment. The impact of lipid lowering treatmergsistudied with a case-control
approach. The information was obtained from thelipyggemia Registry of the SEA.
This is an active online registry, where 50 ceztflipid clinics distributed throughout
all regions of Spain report cases of various tygfgeimary hyperlipidemias [17]. The
anonymous clinical data collection in this registrgs approved by a central ethical
committee (Comité Etico de Investigacion Clinicafdagén, CEICA). Inclusion

criteria were standardized in 5 training sessiafere case recruitment before. For



HeFH, the registry includes personal and familyltheaistory, anthropometry, physical
examination, laboratory data, presence of CVD,agehich CVD events occurred, age
at which statin treatment began, history of lippeering treatment, and genetic data
regarding mutations ihDLR, APOBor PCSK9(positive, negative or unknown).
Patients were eligible for inclusion in this stutlihey were 18 years of age or older
with clinical or genetic diagnosis of HeFH. Clinichagnosis was based on the
diagnostic criteria proposed by the Dutch Lipidn@is Network (DLCN): 6-8 points
(probable), and >8 points (definite) [1]. Genetiaghosis was based on tested carrier
status of a known pathogenic mutation for FH. Bgdmicity definition of mutations
followed the American College of Medical GeneticS8MG recommendations [18].
Only pathogenic and likely pathogenic mutationsenansidered as causal in this
analysis. Additional written informed consent waquired for genetic analysis.
Homozygous FH were not included in this study. Cigdefined as: coronary
(myocardial infarction, coronary revascularizatppocedure, sudden death); cerebral
(stroke with >24h neurological deficit without eegitte of bleeding in brain imaging
tests); peripheral vascular disease (intermittentdication with ankle arm index <0.9,
or arterial revascularization of lower limbs); symptomatic or asymptomatic
abdominal aortic aneurysm. Arterial hypertensios @efined as systolic blood
pressure>140 mmHg or diastolic blood pressur®0 mmHg, or self-reported use of
antihypertensive medication. Diabetes was defirseldsting plasma glucosd 26
mg/dl, HbA1c>6.5% or self-reported treatment with antidiabetedioation. Current
smoking was defined as smoking in the present wngamoked in the last year.
Former smoker was defined as a subject having stnakieast 50 cigarettes in his
lifetime, but not having smoked in the last yeavé&e high LDL cholesterol was

considered when >250 mg/dl in absence on lipid-tavgedrugs [12].



Lipid-lowering treatment was classified into thieegories according to the type
of drug and the daily dose: low intensity treatm@aetimibe 5-10 mg, simvastatin 5-10
mg, lovastatin 20 mg, pravastatin 10-20 mg, fluaast20-40 mg or pitavastatin 1 mg),
moderate intensity treatment (atorvastatin 10-2Q noguvastatin 5-10 mg, simvastatin
20-40 mg, fluvastatin 80 mg, lovastatin 40 mg, psdstin 40 mg or pitavastatin 2-4
mg) and high intensity treatment (rosuvastatin @0n4, atorvastatin 40-80 mg, or any
daily statin doses plus ezetimibe) [19]. Only exish lipid-lowering (>6 months) at
entry was considered.

We conducted this study in accordance with the &atibn of Helsinki for the

protection of the rights and welfare of people iggrating in biomedical research.

2.2 Statistical analysis

Prevalence and HeFH description used the informatidhe time of data
collection. Cases were participants who had sedferfirst CVD event and controls
were the remainder participants. Lipid-loweringatraent use defined the exposure
variable. A participant was deemed exposed to-lipicering treatment if the recorded
treatment start age predated the first CVD evenases, and in all cases of treatment in
controls. Duration of exposure was used for a ddfeet analysis. Years of lipid-
lowering therapy were calculated by subtracting @igeeatment to age of event among
cases, and age of treatment to age at the timatafadllection among controls. This
variable was categorized in non-exposed, anddsrtif duration among those exposed
(resulting in cutoff values at 5 and 12 years edtment). Case-control age, for
adjustment, was that of the first CVD event foresaand that at the time of data
collection for controls. Other clinical variablesad as potential determinants of CVD

were values present at the time of data colledboioth cases and controls.



Odds ratios (OR) were estimated using severaltiogisgression models with
progressive adjustment: Model 1 was unadjusted gldevas adjusted for gender and
age, model 3 was further adjusted for hypertensl@hetes, tobacco, HDL cholesterol
(mg/dl), LDL cholesterol (mg/dl), and body massérdBMI) (kg/nf), and model 4
additionally for lipoprotein (a) [Lp(a) mg/dI].

A second logistic regression analysis with the spmogressive adjustments was
performed restricted to those exposed to high sitgtreatment (as defined above) to

study factors that influence CVD among those uisdeh treatment.

3. Results
3.1 Study population

A total 1958 HeFH patients, 1016 women and 942 wéh,a mean age of 49.3
years fulfilled inclusion criteria. Probable (@28.CN points) and definite HeFH (>8
DLCN points) was diagnosed in 354 (18.12 %) and41@1.98%) subjects,
respectively. A positive genetic diagnosis was @né 1273 (65.0%) subjects. At
inclusion in the registry, 295 patients (15.1%) katfered CVD. Prevalence of CVD
among HeFH increased with age and male genderIFi&ubjects with CVD were
older, more frequently men, had higher BMI, tobacenosumption, and had more
frequently hypertension and diabetes than thoséHHeEhout CVD. In addition, HeFH
patients with CVD had lower HDL cholesterol andhiegLDL cholesterol,

triglycerides and Lp(a) concentrations withoutdyowering treatment (Table 1).

3.2 Effect of exposure to lipid-lowering treatment CVD
Among HeFH patients with CVD, the first event ocedr before the onset lipid-

lowering treatment in 164 (55.6%) of the subjettds percentage was slightly higher



for men (56.9%) than for women (52.7%) and hachdeacy to decrease with age in
both genders (Fig.2).

The mean exposure time to lipid-lowering treatmeas 9.7 years, being lower in
subjects with CVD, although without reaching stat& significance (Table 2).
To better establish the impact of lipid-loweringatment on CVD we calculated the
risk of presenting a first CVD event according teypous exposure to lipid-lowering
treatment and its duration. Treatment exposureagasciated with more than ten times,
gender and age adjusted, lower odds of CVD thatnrent naive patients (OR 0.085,
95% CI 0.063 to 0.114<0.001) (Supplemental Figure). This CVD protectizas also
analyzed as the lipid-lowering treatment exposacegased. According to tertiles of
years of exposure to statins, with respect to tinasexposed to statins, the OR for
those subjects with exposure <5 years, betweem 3 2ryears and >12 years, was
0.095 (95% CI 0.065 to 0.139), 0.086 (95% CI 0.656.128) and 0.071 (95% CI 0.047
to 0.108), respectively, with significant differerscversus non-exposgek(Q.001 in all
cases) (Table 3). There was a trend for a greapéegiion among longer exposures but
due to the small number of events among those expdtise differences did not reach
statistical significance. These ORs remained smaifger further adjustment for sex,
age, BMI, hypertension, diabetes, tobacco, HDL e$ielrol and LDL cholesterol levels
without treatment. Adjustment for Lp(a) concentmatdid not modify ORs in the

regression (Table 3).

3.3 Risk factors for CVD in subjects with lipid-lenng treatment
A first CVD event occurred in 131 out of 1615 @JIHeFH subjects already in
extended lipid-lowering (>6 months) treatment. A@dhem, 115 (84.6%) were on

high intensity therapy, including 75 (65.2%) combgezetimibe, and 93 (71.0%) had



a positive genetic diagnosis. Clinical charactassbf these groups are shown in Table
2. There were more men and they were older, wghdri BMI, more prevalence of
hypertension and diabetes, more often confirmeetgsally, and higher LDL
cholesterol levels without lipid-lowering treatmemhong HeFH with CVD event than
among HeFH without it. There were not differencethie presence of xanthomas,
tobacco consumption, Lp(a) concentration and yebexposure to lipid-lowering
treatment.

Two regression analysis calculating OR for CVD rlifad-lowering treatment are
shown (Supplemental Table). The first analysisudet all exposed HeFH subjects to
treatment and in the second only those subjedsetlevith high intensity therapy.
Independent risk factors were male gender, BMI, LdDblesterol without treatment,
history of hypertension or diabetes, less thandsyef lipid-lowering treatment, onset
of lipid-lowering at age >30 years, and a positieaetic test for FH. The intensity of
association of these factors with CVD was simitasiibjects with high intensity
treatment to that in the whole group.

Then, restricted to those subjects treated with mtensity therapy. In this group
the mean dose of atorvastatin or rosuvastatin W&&t80.61 or 24.8+0.44 mg/day,
respectively, and 738 (64.9%) subjects were alsageezetimibe. We calculated the
proportion of subjects who developed CVD accordmthe count of independent risk
factors found in the previous logistic regressiaalgsis. CVD prevalence increases as
the number of risk factors increases (Figure 3)oAgour HeFH population with statin
treatment previous to CVD, and treated with higemsity therapy, 56.2% showe&8
risk factors, but still 34 (5.3%) had developed CiH3pite of having undergone an

average of 9.7 years of previous lipid loweringtneent.
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4. Discussion

In the present study, we describe the prevalen€/@f in a registry of HeFH
patients treated in specialized lipid units andefiect on CVD of prolonged treatment
with lipid-lowering drugs. This is the first workhere we can describe the
characteristics of HeFH that suffered CVD in spitéipid-lowering treatment, even
with some of them on high intensity treatment, pravide information to assess the
potential role of new drugs in the treatment of tthisease.

In our opinion, three important conclusions cardtavn from our work. First,
current CVD prevalence in HeFH is much lower in $kegin era than was reported
several decades ago; second, CVD in HeFH patisiig/hly dependent of the moment
when lipid-lowering is started; and third, new cae€CVD under prolonged statin
treatment are uncommon and concentrated in sulwatttertain risk factors.
Altogether, our results would indicate that withidi-lowering treatment is started early
in life, HeFH is no longer a high-risk CVD conditio

CVD prevalence estimated from this study is sintitathat reported in other
current registries from specialized lipid centerd,aas expected, is highly dependent on
the mean age of the cohort. The HeFH cohort from Nietherlands with a mean age of
38.3 years showed a CVD prevalence of 9.2% amor334HeFH [20]; in a cohort
from Canada with a mean age of 43.9 years it wag’4221]; in our cohort with a
mean age of 49.3 years it was 15.1%; and in Nomittya mean age of 58 years
increased to 24% [22]. These prevalences are glearth lower those reported years
ago [23] and could probably be related to multfpletors including reduction of
smoking habit that has been reduced near 50% iasmalSpain in the last 20 years
[24,25]; better medical cardiovascular risk faatontrol, specially hypertension [26];

and changes in the diagnosis of HeFH from clinitagnosis where the weight of the
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family and personal history of coronary diseaseery strong and favors the selection
of more serious cases versus the diagnosis basled genetic diagnosis that eliminates
these potential biases. In addition, early iniiatof statin therapy seems to play major
role [16]. In fact, in our sample over 50% of HeBittbjects who developed CVD it
happened before initiating lipid-lowering treatmemhile among all the patients that
initiated treatment while free from CVD, only 8%da subsequent CVD event.

We quantified the impact of lipid-lowering drugsamly statins, on CVD
prevention in HeFH. In absence of randomized dhhtigals with clinical events as
main end-point, observational studies contributartalyze this effect. Considering that
the mean reduction of LDL cholesterol in our cotvaas approximately 50%, which
corresponds approximately to 135 mg/dl (3.5 mmolih¢ Cholesterol Treatment
Trialists’ (CTT) Collaboration [27] and epidemiologl prospective studies [28] would
predict a reduction of approximately 59% in CVDidence in 5 years, because in
mathematical terms, the decrease in CVD risk shbel@.78 to the power of the LDL
cholesterol reduction in mmol/L [29]. Applying tf@mularelative risk~ OR / [1 —
absolute risk + (absolute risk - OR3n OR= 0.10, that we find in our study, proyegtin
from, as an example, and an untreated absolut®tis&% in HeFH, our OR would
correspond to a relative risk of 19%, which coroegfs to an 81% reduction. The
impressing magnitude of the protection found inwark may be explained because the
mean treatment duration in our study is almostddry. The estimation obtained in the
present study overcomes that figure probably becthesmean treatment duration in
our study was almost 10 years, LDL cholesterdhésrhajor, if not the only risk factors
in many HeFH patients, and the treatment was stamtenost cases in primary
prevention to avoid the development of atherossisrahich is probably more effective

than in subjects with advanced disease [29]. Tsslt is in agreement with the large
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CVD benefit observed of LDL cholesterol lowerindeet of certain genetic variation
that reduced LDL cholesterol early in life [28,30Jur results emphasize the importance
of an early in life diagnosis and intense treatnuériieFH [1,31].

Although CVD is drastically reduced with high inggty lipid-lowering treatment
in our study, approximately 10% of HeFH patientst tétarted treatment free of CVD
events still had one event in spite of treatmeymes of them even after more than 12
years of treatment. Probably, this group of patiemé good candidates for more potent
lipid-lowering treatments such inhibition of PCSt&h monoclonal antibodies. The
analysis of our cohort would indicate that HeFHjsats with 4 or more risk factors
including: male gender, statin treatment duratesslthan 5 years, obesity, diabetes,
hypertension, LDL cholesterol >250 mg/dl withowdatment, presence of a causative
mutation in candidate genes, or late-in-life itita of statin treatment would be
probably the best candidates for such approactseltenditions are well-recognized
risk factors in general population and HeFH [38]contrast, CVD risk for HeFH
subjects with early-in-life initiation, more tharyBars of treatment, and free from other
risk factor is reasonably good.
Limitations. The design of our registry does ndiatdy allow calculating the
cumulative LDL cholesterol of the subjects. Thitcakation has been related to the risk
of cardiovascular disease [1]. However, the faat @VD decreases so significantly
with treatment suggests that cumulative LDL ch@esdtabove a certain threshold that
many HeFH get with high-intensity lipid-loweringgitment is even more important
than the total cumulative LDL cholesterol. Duriig tperiod of registered treatment
(approximately 10 years in average) it may not iernanstant. We have information
about the time of treatment onset but covariatesallected at the time of inclusion in

the registry. However, these patients are usuadbtéd with potent therapies from the
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very beginning. Although all lipids clinics in timetwork follow homogeneous
recommendations for the treatment of HeFH, sonferdifices may be present. In
addition, HeFH patients in our registry are follalag specialized lipid clinics, and
perhaps, their phenotype or their management déuliptrepresent the whole spectrum
of HeFH in the population. Finally, the retrospeetstudy design implies that only
HeFH who lived enough time to be registered instas are included, and thus most
severe phenotypes leading to premature death, laasvmortal CVD episodes have not
been considered, although cardiovascular deatbdwsreported very low in HeFH
under high intensity treatment [33].

In conclusion, current prevalence of CVD amongtaeddeFH in specialized lipid
clinics for long period of time is one third of thaported before the statins were
available. Early initiation and prolonged lipid-lewng treatment are associated with
most of this benefit. However, new cases of CVDeagppn spite of high-intensity statin
but these episodes occur among high risk patibatsshiould be considered for further

lipid-lowering drugs such as PCSK9 inhibitors.
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Figurelegends
Figure 1. Prevalence of cardiovascular diseaserdicgpto age at the moment of entry
in the registry stratified by gender.

CVD, cardiovascular disease.

Figure 2. Distribution of a first cardiovasculareav in relation to the onset of lipid-
lowering treatment stratified by age and gender.

CVD, cardiovascular disease.

Figure 3. Prevalence of cardiovascular disease gril@fH in high-intensity lipid-
lowering treatment stratified by the count of cakdiscular risk factors.

CVD, cardiovascular disease.

The risk factors considered were those that wetgsstally significant in Regression 1

described in Supplemental Table.

Supplemental Figure. Crude proportions of participavith previous lipid-lowering
treatment exposure on the case (CardiovasculaaBeseresent) and control

(Cardiovascular Disease Absent) groups, and criRefOr each age and sex stratum.



Table 1. Anthropometric, clinical and biochemichhracteristic of HeFH subjects at registry inclasio

Variables

Total (n=1958) Non-CVD (n= 1663) CVD (n= 295) p
Age at registry, years 49.3 + (14.3) 47.8 =+ (14.3) 58.0 £ (10.2) <0.001
Case-control adeyears 47.7 £ (13.7) 47.8 =+ (14.3) 47.6 = (9.9) 260
Gender (Male) 48.1 (942) 44.4 (738) 69.2 (204) e0.0
Body mass index, (Kg/fh 26.2 £ (4.4) 25.9 £ (4.4) 28.1 £ (4.3) <0.001
Xanthomas, % (n) 32.0 (626) 31.9 (530) 32.5 (96) 548.
Tobacco consumption 0.001
Never smoke, % (n) 53.9 (1056) 56.0 (932) 42.0)124
Ever smoke, % (n) 46.1 (902) 44.0 (731) 58.0 (171)
Hypertension, % (n) 19.6 (383) 15.5 (258) 42.4 125 <0.001
Diabetes, % (n) 6.5 (128) 4.4 (73) 18.6 (55) <0.001
Lipids without treatment
Total cholesterol, mg/dl 348 = (76.2) 345 £ (72.0) 362 £ (95.0) <0.001
HDL cholesterol, mg/dI 54.8 = (15.7) 55.8 + (15.5) 49.2 + (15.8) <0.001




LDL cholesterol, mg/dl 269 £ (74.7) 267 £ (69.9) 528(96.3) <0.001
Triglycerides, mg/d| 132 £ (118) 128 + (120) 15798.2) <0.001
Lipoprotein (a), mg/dl (n=1360 49.4 + (56.9) 4£.87.0) 59.0 * (55.6) 0.004
Clinical HeFH diagnosis 0.101
Probable (6-8 DLCN points), % (n 18.1 (354) 129Q) 21.7 (64)
Definite (>8 DLCN points), % (n) 81.9 (1604) 82137 3) 78.3 (231)
Genetic test <0.001
Unknown, % (n) 24.4 (478) 22.9 (381) 32.9 (97)
Negative, % (n) 10.6 (207) 11.3 (188) 6.4 (19)
Positive, % (n 5.6 (1273) 65.8 (1094) 60.7 (179)

Values are numbers (%), mean * (SD), as applic&@l® denotes cardiovascular disease; HDL, high-dghpoprotein; HeFH, heterozygous

familial hypercholesterolemia; LDL, low-density ¢iprotein; DLCN, Dutch Lipid Clinic Network.
p values refer to differences calculated after aajgggender and case-control age, as appropriate

® Case-control age refers to the age of contralsedt inclusion in the registry, and the age offig CVD event in the group of cases.



Table 2. Anthropometric, clinical and biochemichhracteristics of HeFH subjects with and withoutDCafter lipid-lowering treatment.

Variables No CVD n =1484 CvDn =131 p
Control-cases age, years 48.3% (14.1) 50.0G (10.8) 0.022
Gender (Male), % (n) 45.3% (672) 67.2% (88) <0.001
Body Mass Index, Kg/m 25.9+ (4.3) 28.3t (4.5) <0.001
Xanthomas, % (n) 33.7% (484) 37.3% (47) 0.660
Tobacco consumption 0.848

Never smoker, % (n) 55.3% (821) 51.1% (67)

Ever smoker, % (n) 44.7% (663) 48.9% (64)
Hypertension, % (n) 15.5% (230) 38.9% (51) <0.001
Diabetes, % (n) 4.2% (63) 20.6% (27) <0.001
Pre-treatment LDL-cholesterol, mg/dl 268+ (69.0) 295+ (102) <0.001
Post-treatment LDL-cholesterol, mg/dL 140.1 (49.9) 126.7% (49.1) 0.016
Lp(a), mg/dl (n=1169) 47.7+ (57.4) 55.8+ (50.8) 0.152
Treatment intensity 0.014

Unknown, % (n) 8.5 (126) 7.6 (10)
Low intensity, % (n) 1.9% (28) 0.8% (1)
Moderate intensity, % (n) 20.8% (309) 3.8% (5)




High intensity, % (n) 68.8% (1021) 87.8 (115)
Time with lipid-lowering treatment, years 9.8+ (7.4) 9.1+ (7.2) 0.085
Probable FH, % (n) 17.0% (253) 16.0% (21) 0.540

Definite FH, % (n)

83.0% (1231)

84.0% (110)

Genetic test

0.324

Positive test genetic, % (n)

67.0% (994)

71.0% (93)

Negative test genetic, % (n)

11.8% (175)

7.6% (10)

Unknown, % (n)

21.2% (315)

8.2% (28)

Values are numbers (%), meariSD), as applicable values refer to differences calculated after dtljgsy gender and age, as appropriate.

CVD denotes cardiovascular disease; HeFH, heteowytamilial hypercholesterolemia; LDL, low-dendigoprotein; Lp(a), lipoprotein (a).



Table 3. Odds ratio (OR) for cardiovascular diseasmrding to lipid-lowering treatment in subjeatth heterozygous familial

hypercholesterolemia.

OR (Cl 95%) p Lipid-lowering treatment p

Exposure Non- < 5years 5.13%ears >12 years

ves vs No Exposure
n/N 131/1615 vs 164/343 164/343 48/575 42/499 41/541
% subjects 8.1% vs47.8% <0.001 47.8 % 8.3% 8.4 % 7.6 % 0GD.
with CHD
Model 1 0.096 (0.073-0.121) <0.001 REF 0.099 0.100 0.090 <0.001
N=1958 (0.069-0.143) (0.069-0.147)  (0.061-0.131)
Model 2 0.085 (0.063-0.114) <0.001 REF 0.095 0.086 0.071 <0.001
N=1958 (0.065-0.139) (0.058-0.128)  (0.047-0.108)
Model 3 0.092 (0.067-0.126) <0.001 REF 0.115 0.089 0.070 <0.001
N=1958 (0.077-0.171) (0.058-0.136) (0.045-0.110)
Mold??els(? 0.082 (0.054-0.123) <0.001 REF 0.096 0.076 0.070 <0.001
n=

(0.058-0.160)

(0.045-0.130)

(0.040-0.121)




n/N denotes number with CVD/ number in the exposgmosip.

Model 1: Univariate analysis

Model 2: After adjustment for gender and age.

Model 3: After adjustment for gender, age, hypesiem, diabetes, tobacco consumption, HDL cholekterg/dl), LDL cholesterol (mg/dl), and
body mass index (Kg/f

Model 4: After adjustment for gender, age, hypesiem, diabetes, tobacco consumption, HDL cholekterg/dl), LDL cholesterol (mg/dl),
body mass index (Kg/fiy and lipoprotein (a) (mg/dl).

F-testp are those for the lipid-lowering treatment varésbl
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Highlights

1. Statins have changed the natural history of CVD in HeFH

2. Wereport the current CVD prevalence in HeFH after an average of 9.7 years of
statins

3. 10% of HeFH suffered a CVD event after more than 12 years of statin treatment

4. HeFH at high risk with high-intensity statins are those with >3 risk factors

5. This study identifies HeFH patients susceptible for more intensive treatment
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