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• Federation of 64 societies
• Focus on developing regions
• Joint activities with member societies
• Practice documents
• Research and fellowship grants 

Mission: promote the scientific 
understanding of the etiology, 
prevention, and treatment of 
atherosclerosis. 

www.athero.org



Familial Hypercholesterolemia in a Nutshell

• Severe Dyslipidemia LDL-C usually > 190 mg/dL in adults 
– (> 160 mg/dL in kids )

• Prevalence
– 1/250-500 heterozygotes
– 1/106-300.103 homozygotes

• Elevated ASCVD risk (10-13X) 
– Early ASCVD 

• Cutaneous stigmata
• Family history

– Early CHD
– Dyslipidemia in the family 
– Autosomal dominant inheritance

• Hard to normalize LDL-C

Defesche JC et al.  Nat Rev Dis Primers. 2017 Dec 7;3:17093. doi: 10.1038/nrdp.2017.93



FH Prevalence and its consequences
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Estimated FH Prevalence 

6Watts G et al. J Atheroscler Thromb. 2016;23:891-900

Most  FH Patients
Are in Developing 

Countries !!!
14-28 million people



7Santos RD et al. J Clin Lipidol. 2017;11:160-166.

High prevalence of previous CVD in FH Index cases

Country % With Molecular
Diagnosis

%  Index Cases CVD

Spain
Portugal

8.3%
3.82%

13%
16.9%

Brazil 
Uruguay
Mexico

0.27%
2.5%
0.13%

23%
35%
38%



8Benn et al. JCEM 2012, 97:3956–3964



9Bahia L et al. Arch Endocrinol Metab 2018 e  pub 



How FH is Diagnosed?
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FH Mutation Presence and CAD Risk 



14Wald et al. N Engl J Med 2016;375:1628-37.

For every 1,000 children 1-2 years of age
= 8 FH subjects (4 children and 4 parents)
LDL 99% Twice or LDL %95 + mutation



Basic schematic procedure of clinical 

cascade screening

Adapted with permission from Santos, R. D. Cascade screening in familial

hypercholesterolemia: advancing forward. J. Atheroscler. Thromb. 22, 869–880 (2015), Japan Atherosclerosis Society



420 Families
on ScreeningPathogenic 

variant 
n= 426; 27%

No pathogenic  
variant; 70%

Inconclusive n= 53; 3%

Pathogenic
Variant  
n=, 1332,
49%

No 
pathogenic 

variant
n= 1398, 

51%

Relatives

Total:2730

Total: 1610

Index Cases

Heterozyotes 1719

Homozygotes 25

Compound

Heterozygotes in trans 12

Compound

Heterozygotes in cis 4

Double Heterozygotes 1

Hipercol Brasil Cascade Screening Program 
April 2018 

Courtesy Dr. Cinthia E. Jannes



independentl y associated w ith mutation discovery, but they are

becoming harder to find nowadays due to the use of lipid lowering

therapy for hypercholesterolemia in the absence of an FH diagnosis

[19]. In addit ion, some family information is frequently hard to

obtain and usually inaccurate. Indeed, in our study, no independent

associat ion was found betw een family history of early ASCVD or

elevated cholesterol levels w ith mutation finding. Therefore, w e

believe that the use of an LDL-Cthreshold could be an alternative to

the DLCN score to indicate mutation screening, since previous ev-

idence has suggested that very high blood cholesterol levels are

associated w ith a greater chance of encounter ing a monogenic

cause for the FH phenotype [22].

When comparing the discriminatory performance of DLNC

scores w ith LDL-C values as a criterion for mutation identi ficat ion,

the former presented a better discriminatory performance. How-

ever, overall, the proposed LDL-C cutoff value of 230 mg/dL

(5.9 mmol/L) was a reasonable alternative, w ith good discrimina-

t ion capacity.

This study has limitat ions: fi rst our cohort did not include in-

dividuals under 18 years and second, around 80% of the studied

subjects w ere under stat in treatment at the time of the evaluation,

and even considering that w e used the highest available LDL-C,

w ith or w ithout lipid lowering medications, w e can't totally rule

out an effect of stat in treatment on our results. However, this

problem is common to the contemporary FH cohorts, w here hy-

percholesterolemia is diagnosed before FH [23]. Finally, the cost-

effect iveness of our findings must be tested in a greater number

of individuals.

In conclusion, our data suggest that both the DCLN score and a

sole criterion of an LDL-C 230 mg/dL (5.9 mmol/L) seem to be

adequate for molecular FH screening in Brazilian individuals.

How ever, using only LDL 230 mg/dL is enough to indicate an IC to

genetic test, w hen obtaining some reliable information on all the

clinical variables required in DLNC guidelines is often difficult .
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Fig. 1. Proportion of genetic-positi ve cases based on our population prevalence rate (34.1%) using the three tested cutoff values for LDL-C that correspond to percentiles 25, 50 and

75 for the studied population. Gray shaded individuals represent the percentage of confirmed positive cases while white shaded individuals represent the negative cases.
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a b s t r a c t

Background and aims: There is controversy on the accuracy of different diagnostic criteria for familial

hypercholester olemia (FH). The aim of this study is to assess the performance of different clinical criteria

used to identi fy individuals for FH genetic cascade screening in Brazil.

Methods: All index cases (IC) registered in the Hipercol Brasil program between 2011 and 2016 were

analyzed. Inclusion criteria were age 18 years and elevated LDL-cholesterol (LDL-C) levels, w ith a

conclusive result in the genetic test, whether posit ive or negative. Init ially, we tested the mult ivariable

association between clinical and laborator y markers and the presence of an FH causing mutation. Then,

we analyzed sensit ivity, specificity, posit ive and negative predict ive values for the LDL-C quart ile dis-

tributi on, LDL-C as a continuous variable, as well as the performance measures for the Dutch Lipid Clinic

Network (DLCN) score to identi fy a mutation.

Results: Overall, 753 ICs were included and an FH causing mutation was found in 34%(n ¼ 257) of the

subjects. After mult ivariable analysis, LDL-C as a continuous variable, tendon xanthomas and corneal

arcus were independently associated w ith the presence of FH mutations. LDL-C values 230 mg/dL

(5.9 mmol/L) had the best tradeoff between sensit ivity and speci ficity to diagnose a mutation. The DLCN

score presented a better performance than LDL-C to identify a mutation, area under the ROC curve were

0.744 (95%CI: 0.704e 0.784) and 0.730 (95%CI: 0.687e 0.774), respectively, p¼0.014.

Conclusions: In our population, LDL 230 mg/dL is a feasibl e criterion to indicate ICs to genetic testing.

© 2017 Publ ished by Elsevier Ireland Ltd.

1. Int roduct ion

Familial hypercholesterolemia (FH) is an autosomal dominant

genet ic disorder caused by variants that alter LDL-cholesterol (LDL-

C) catabolism, leading to elevated blood cholesterol levels and

consequently increasing the risk of atherosclerotic cardiovascular

disease (ASCVD) development. In addit ion, due to the long-term

exposure to high LDL-C, individuals w ith FH may present clinical

signs that indicate the presence of tendon xanthomas, corneal

arcus (when present in individuals aged 45 years), and xanthe-

lasmas [1].

Currently, there are about 1600 mutations described as causing

FH, w ith 95%of them occurring in the gene coding for the LDL re-

ceptor (LDLR). The remaining 5%affect genes coding for apolipo-

protein B (APOB) and proprotein convertase subtilisin/kexin type 9

Abbreviations: Mþ , mutat ion posit ive; M-, mutat ion negative; IC, index case;

FH, familial hypercholest erolemia; ASCVD, atheroscler ot ic cardiovascular disease.
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How to face the challenges? 
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Know Your Enemy!
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IAS Sponsored FH 10-Country Study 

Watts G et al. J Atheroscler Thromb. 2016;23:891-900

Vallejo-Vaz A. et al. Atheroscler Suppl. 2016 Dec;22:1-32

EAS FH Study Collaboration 



IAS Sponsored Pediatric FH Registry 
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Treatment of FH 
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Statins Reduce Mortality in FH 
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LDL-C Control in FH: SAFEHEART Study

Perez de Isla et al J Am Coll Cardiol. 2016;67:1278-85

N= 2,752 , mean follow-up was 5.1 ± 3.1 years; 
71.8% of FH cases were on maximum LLT



Heterozygous FH New Horizons: PCSK9 Inhibitors

LDL-C values < 1.8 mmol/L (70 mg/dL) in refractory FH patients 

• Rutherford-21

– 61-66% treated with evolocumab 

• Odyssey FH I and II2

– 60-68% in those receiving alirocumab

1-Raal et al. Lancet 2015; 385: 331-40.
2-Kastelein et al. Eur Heart J 2015; 36:2996-3003.
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Santos RD et al Lancet Diab Endocrinol 2016;4: 850-61

	



Severe Familial Hypercholesterolemia: Treating the 
Continuum   

At presentation 

(untreated
LDL-C)

LDL –C >10 mmol/L (400 mg/dL)

LDL-C >8.0 mmol/L (310 mg/dL)  + one high 
risk condition

LDL-C > 5 mmol/L (190 mg/dL) + two high 
risk conditions

Realistic goal: reduce ≥ 
50% 

LDL-C 

Ideal goal: LDL-C < 2.5 
mmol/L (100 mg/dL)

With subclinical 

atherosclerosis 
assessment 

Advanced subclinical atherosclerosis

Coronary: 

A-Coronary artery calcium (CAC) score > 100 

Agatston units, or > 75th percentile for age 
and gender*

B-Computed tomography angiography (CTA) 

with obstructions > 50% or presence of non-
obstructive plaques > one vessel.

Realistic goal: reduce ≥ 
50%

Ideal goal : LDL-C < 1.8 

mmol/L (70 mg/dL)

Presence of 

clinical 

atherosclerotic 

cardiovascular 
disease 

Realistic goal: reduce LDL-
C ≥ 50%

Ideal goal: LDL-C < 1.8 
mmol/L (70 mg/dL)

Santos RD et al Lancet Diab Endocrinol 2016;4: 850-61



Algorithm for Treatment of Severe FH

Santos RD et al Lancet Diab Endocrinol 2016;4: 850-61
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Challenges to developing countries!
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IAS’ View on FH
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Unmet need for FH: IAS’ View

• Frequent disease that needs to be recognized

• Early diagnosis = early statin treatment=  potential for prevention 

– Universal cholesterol screening and need for family cascade screening 

– Implementation of molecular diagnosis in a more effective way

• Need for education lay people, physicians, authorities

• Need for newer therapies e.g. PCSK9 inhibitors for higher risk 
patients =risk stratification 
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