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Dislipemia
* Nivells anormals o alterats de lipids a la sang. Es defineix com un augment dels nivells de colesterol total,

lipoproteines de baixa densitat (LDL) i triglicerids (TG), amb nivells disminuits de lipoproteines d'alta densitat
(HDL) a la sang.

https://www.vitonica.com/enfermedades/dislipemia-causas-sintomas-tratamiento
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Dislipemia

* Nivells anormals o alterats de lipids a la sang. Es defineix com un augment dels nivells de colesterol total,
lipoproteines de baixa densitat (LDL) i triglicerids (TG), amb nivells disminuits de lipoproteines d'alta densitat
(HDL) a la sang.

* Es el factor de risc modificable més important per a les malalties cardiovasculars, que sén la causa principal de
mort al moén.

https://www.auladelafarmacia.com/el-seguimiento-de-la-dislipemia-debe-ser-periodico/amp/
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Dislipemia

Nivells anormals o alterats de lipids a |a sang. Es defineix com un augment dels nivells de colesterol total,

lipoproteines de baixa densitat (LDL) i triglicerids (TG), amb nivells disminuits de lipoproteines d'alta densitat
(HDL) a la sang.

Es el factor de risc modificable més important per a les malalties cardiovasculars, que sén la causa principal de
mort al mon.

La dislipidemia té diverses etiologies influides per factors genetics, ambientals i d'estil de vida. Es classifica en
primaria i secundaria segons la seva causa.

Congenital risk Increase risk
= Unmodifiable risk \

Mutation in FH-gene
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= Modifiablerisk =~ o __-=-"
‘.' q‘. -
. — O O
Smoking Exercise o .c,% |“|
Als Germans Trias i Pujol o}
| Hospital L7

. L'Acadimia
H Tada, et al. JACC: Asia 2023; 3(1): 152-160 DENDOCRINOLOGIA FAPACE AchoADE Cénces

EDIQUES
EBALEARS.



Dislipemia
* Nivells anormals o alterats de lipids a la sang. Es defineix com un augment dels nivells de colesterol total,

lipoproteines de baixa densitat (LDL) i triglicerids (TG), amb nivells disminuits de lipoproteines d'alta densitat
(HDL) a la sang.

* Es el factor de risc modificable més important per a les malalties cardiovasculars, que sén la causa principal de
mort al mon.

* La dislipidemia té diverses etiologies influides per factors genetics, ambientals i d'estil de vida. Es classifica en
primaria i secundaria segons la seva causa.

* La dislipidemia secundaria és adquirida i esta causada per diversos factors externs i de estil de vida. La
dislipidemia primaria afecta el metabolisme dels lipids, mentre que la dislipidéemia secundaria altera aquest

metabolisme. . ——
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Factors Ambient
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Obesity Dietary habits

@
Factors Genétics _:} O%

Exercise

Smoking

https://www.granalacantadvertiser.com/what-is-dyslipidemia/
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Genomic achievements since the Human Genome Project Vs

Human genatic vanation (s
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saquence 500,000 participants
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Comprehensive genomic
analysis of glioblastoma
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ED Green et al. Nature 470, 204-213 (2011)
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REVIEWS

Vol 461|8 October 2009|doiz10.1038/nature08494

Finding the missing heritability of complex
diseases

Teri A. Manolio', Francis S. Collins?, Nancy J. Cox®, David B. Goldstein*, Lucia A. Hindorff>, David J. Hunter®,
Mark I. McCarthy’, Erin M. Ramos®, Lon R. Cardon®, Aravinda Chakravarti®, Judy H. Cho'®, Alan E. Guttmacher,
Augustine Kong'', Leonid Kruglyak'?, Elaine Mardis'?, Charles N. Rotimi'*, Montgomery Slatkin'>, David Valle®,
Alice S. Whittemore'®, Michael Boehnke'”, Andrew G. Clark'®, Evan E. Eichler'?, Greg Gibson®, Jonathan L. Haines?',

Trudy F. C. Mackay??, Steven A. McCarroll** & Peter M. Visscher”*

Single-gene vs.
complex diseases

S O,
A2,
ol

(7

Germans Trias i Pujol ol Jo
Hospital |l| ||| |
D’ENDOCRINOLOGIA

INUTRICIO

e




N
|
ANGTEELINA |

EFFECT \
|

Low-frequency
variants with
intermediate eftect

; Rare variants of
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Effect size A Monogenic

50 . 0 ‘ - Autgsomal dominant FH genes
LDLR
GTEELI NA PCSK9 - Autosomal recessive FH genes
AN APOB - Specific mutations or candidate regions
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LDLRAPT f,gé’;(; fif”l;yB - Polygenic FH in risk score calculations
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JIM Review

Very rare l

Polygenic Risk Score

doiz 10.1111 /joim. 13577

Genetic and molecular architecture of familial
hypercholesterolemia

® Marianne Abifadel'-? & Catherine Boileau'-?
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Autosomal co-dominant inheritance*

Some gene variants LDLR LDL receptor 19p13.2(18)
confer very high risk
of getting a APOB  ApolipoproteinB100  2p24.1(29)
particular disease -
but these are rare.
| PCSK9 Proprotein 1p32.3(13)
convertase subtilisin/
kexin type 9
Autosomal dominant inheritance
APOE Apolipoprotein E 19q13.32(6)
STAP1 Signal-transducing 4q13.2(10)
adaptor protein 1
Recessive inheritance
LDLRAP1 LDL receptor 1p36.11(15)
adaptor protein 1
ABCGS Sterolin 1 2p21(15)
ABCGS8 Sterolin 2 2p21(14)
LIPA Lysosomal acid lipase  10923.31(10)
Monogenic FH
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Tada H, et al. J Lipid Atheroscler. 2022 Jan;11(1):39-54
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Some gene variants Some gene variants &
confer very high risk confer very small risk 2
of getting a . of getting a
particular disease - particular disease -
but these are rare. } ...- these are common.,
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higher score —

«— lower score

average risk

b

L'A

e
<
FUNDACK ACADEMIA DE CENGES MEDIQUES
108 LA SALUT DE CATALUINYA | OF BALEARS.

R
b
R

S | -t / Als Germans Trias i Pujol
a u | Hospital



higher score —

o= ofiin o

average risk increased risk

decreased risk

b

L'A

e
oS
FUNDACK ACADEMIA DE CENGES MEDIQUES
108 LA SALUT DE CATALUINYA | OF BALEARS.

R
b
R

S | -t / Als Germans Trias i Pujol
a u | Hospital



SIGNIFICANTLY INCREASED

You arein the
95th percentile

0 percentile 5 20 50 80 99
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SIGNIFICANTLY DECREASD

You are in the
5th percentile

0 percentile 20 50 80 95 99

decreased risk average risk increased risk
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Use Cases for Providers

Clinical decision making,
particularly when little
personalized information is
available

Polygenic Risk Score Distribution

average risk

Encouraging patients to do
what has already been
recommended by their provider

Concern patients
will dismiss
recommendations

|dentifying previously
unrecognized high risk patients
that were missed by traditional
risk assessment
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Some gene variants
confer very high risk
of getting a
particular disease -
but these are rare.
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Some gene variants
confer very small risk

of getting a
particular disease -
4 these are common,
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(1] Some gene variants
il confer very high risk
of getting a
particular disease -
but these are rare.
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Current Cardiology Reports (2019) 21: 43
https://doi.org/10.1007/511886-019-1130-z

LIPID ABNORMALITIES AND CARDIOVASCULAR PREVENTION (G DE BACKER, SECTION
EDITOR) @

Check for
updates

Polygenic Hypercholesterolemia and Cardiovascular Disease Risk

Mahtab Sharifi " - Marta Futema - Devaki Nair? - Steve E. Humphries'

——Untreated —==Treat at 10yrs —Non FH ——Treat at 18yrs

200
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https://www.nature.com/articles/d42473-019-00270-w u L i i
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Atherosclerosis 277 (2018) 457—-463

Contents lists available at ScienceDirect

Atherosclerosis

journal homepage: www.elsevier.com/locate/atherosclerosis

atherosclerosis

Review article

Global Lipid Genetic Consortium [10] 12 SNP LDL-C Gene Score, showing the LDL-C-

raising allele and the

published raising effect (in mmol/l).

CHR SNP Gene Minor® Common? GLGC weight
1 1s2479409 PCSK9 G A 0.052
1 rs629301 CELSR2 G T 0.15
2 rs1367117 APOB A G 0.10
2 154299376 ABCGS8 G T 0.071
6 rs1564348 SLC22A1 C T 0.014
6 rs1800562 HFE A G 0.057
6 rs3757354 MYLIP T C 0.037
11 rs11220462 ST3GAL4 A G 0.050
14 rs8017377 KIAA1305 A G 0.029
19 rs6511720 LDL-R T G 0.18
19 rs429358 APOE C T
19 1s7412 APOE T C
ele2 -09
£2e3 -04
e2e4 -0.2
£3e3 0
e3ed 0.1
eded 0.2

GLGC weights from Ref. [10] and APOE weights were based on haplotypic effects

taken from [42].

? Risk alleles (LDL-C-raising) are indicated in bold. rs numbers and gene symbols
in bold indicate the 6-SNPs used in [15].

Germans Trias i Pujol
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Clinical utility of the polygenic LDL-C SNP score in familial
hypercholesterolemia

Marta Futema ?, Mafalda Bourbon ¢, Maggie Williams 4 Steve E. Humphries "

Meta-analysis

Check for
updates

N=572
Dutch Adults = B
N=22
Dutch Children -
N=60
Greece =
N=37
Canada =
N=58
Italy =
N=15
Poland L
N=43
Israel @
N=451
Belgium -}
N=321
Simon Broome —O—
Total (fixed effects) <>
Total (random effects) <>
L | - 1 g § o B 3 1 | [ 1 L 1 1
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Current Cardiology Reports (2022) 24:1660-1677
https://doi.org/10.1007/s11886-022-01783-5

LIPID ABNORMALITIES AND CARDIOVASCULAR PREVENTION (ED MICHOS, SECTION m)
EDITOR) Chos I

The Clinical Importance of Differentiating Monogenic Familial
Hypercholesterolemia from Polygenic Hypercholesterolemia

Fistra Janrio Tandirerung’

(d Monogenic FH patients are at higher risk for CHD with
poorer therapeutic response.

d  Thus, genotype testing should be performed when available.
d  Thereis also an urgency to develop genotype-based clinical
guideline that stratify patients on genotype and not only
based on traditionally known cardiovascular risk factors.
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JLR RESEARCH ARTICLE

Other monogeni causes Hmz/Comp Hiz FH
1% 1%

Mafalda Bourbon “%*

Portuguese FH Study Cohort
1005 index patients with clinical diagnosis of FH

J. Lipid Res. (2024) 65(2) 100490

Unraveling the genetic background of individuals with a
clinical familial hypercholesterolemia phenotype

Ana Margarida Medeiros“® , Ana Catarina Alves-"® , Beatriz Miranda" , Joana Rita Chora'”®, and
on behalf of the investigators of the Portuguese FH Study*

Unknown causes
18%

Hyper-Lp(a) alone (10,8%) Hyper-Lpla)
+ high PRS (6,9%) 18%

Polygenic VUS LDLR gene

% %
VUS APOB or PCSK9
Htz VUS FH phenocopies genes alone (2,8%) HEz VUS FH OZ% St
» hyper-Lp(a) (0,7%) Phenocopies genes Htz Pathogenic variants
+ hyper-Lp{a) and high PRS (0,5%) 4% FH phenocopies genes

- 1%

W

FH primary genes
variants (N=490)

VUS in LDLR, APOB,
PCSK9 (N=73)

FH confirmed genetically (N=417)

> Heterozygous FH (N=408)

= Homozygous FH (N=9)

l

Other monogenic
causes (N=7)

> ALB (N=1)
—=> LALD (N=3)

> Sitosterolemia (N=1)

> Dysbetalipoproteinemia (N=2)

\.

Cascade Screening (N=583)

————> Heterozygous FH (N=581)

—> Homozygous FH (N=2)
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¥
FH-negative
(N=508)
5 phenocopies
—> genes analysis
(N=225)
LDL-C polygenic
> risk score
(N=425)
LPA genetic

score (N=131)
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CLINICAL RESEARCH
Prevention and epidemiology

European Heart Journal (2017) 38, 18321839
EEEEE PEAN doiz10.1093/eurheartjlehx1 11

CARDMOLOGY ®

Cost effectiveness of cascade testing for
familial hypercholesterolaemia, based on
data from familial hypercholesterolaemia
services in the UK

Marion Kerr', Robert Pears?, Zofia Miedzybrodzka3, Kate Haralambos®,
Moyra Cather®, Melanie Watson®, and Steve E. Humphries’*

DNA testing of those with clinically
diagnosed FH (index cases)

Monogenic FH* Polygemc
l or no FH*

DNA cascade testing of
relatives

[\

Monogenic FH No monogenic
m relative FH in relative®

|

Treastment and cascade

testing of next
generation of relatives




Monogenic Disorder Polygenic Disorder

Variance in ONe Variance in ultiple

particular gene only genes at the same time

Genomic variants
I

Genomic variant

Asc@TcCT

Mendelian Inheritance Non-mendelian Inheritance

Autosomal co-dominant
Autosomal dominant
Autosomal recessive
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Atherosclerosis 277 (2018) 457—463

Contents lists available at ScienceDirect

atheroscler

Atherosclerosis

"
ELSEVIER journal homepage: www.elsevier.com/locate/atherosclerosis

Review article

Clinical utility of the polygenic LDL-C SNP score in familial R
hypercholesterolemia e

Marta Futema @, Mafalda Bourbon ¢, Maggie Williams d Steve E. Humphries ¢~

Genomic achievements since the Human Genome Project e

R ¥
Completion o the Mammallan

Gene Colleetion (MGC)
Global Lipid Genetic Consortium [10] 12 SNP LDL-C Gene Score, showing the LDL-C- \
raising allele and the published raising effect (in mmol/l).
CHR SNP Gene Minor® Common? GLGC weight .
, " 2P t”;‘;ﬂm‘:‘m;’:’ Yoruba genome K UK Blobank resches
1 rs2479409 PCSK9 G A 0.052 : ns o P ! sequence 500000 participants
1 15629301 CELSR2 G T 0.15 : e R < N AT iR T
2 rs1367117 APOB A G 0.10 3 , bl e i ¢ Internatonal dats eiease workshop R) 51000 mouse
2 rs4299376 ABCGS G T 0.071 : 2, published K. knockaut mutations
6 rs1564348 SLC22A1 C T 0.014 Wellcom Tt Case Control
6 rs1800562 HFE A G 0.057 # Rt genome natufe LB b O B
6 153757354 MYLIP T c 0.037 (Y & Swgeand e 3 i " S Seierice madENCODE publestions
11 rs11220462 ST3GAL4 A G 0.050 f
14 rs8017377 KIAA1305 A G 0.029 .
19 rs6511720 LDL-R T G 0.18 Huenan Genome Proe v Chimganzes ganome Sed wrchin | 1 N k
19 rs429358 APOE C T > " sequence genome sequence ENCDDE;;QI“W;;mpIeE Bovine genome sequence Neanderthal genome sequence
19 rs7412 APOE T C ) ~J 5 by ° { First cancer ganome sequence (ML)
€262 —09 YOI e E o e s
£2¢3 —04 i ) . ‘ & ] B -5 prog A ",
e2ed ~02 ! ) : . > : o ‘ e 33/
i ’ ce fad chiy 1000 Genomes pllot project
£3e3 0 bty o SO S 1§ nmpauq,il.qmsqmnm w) T compiete
£3e4 0.1 ek Comretense enamic Fest hrn e map
eded 0.2 wr ! . : andyss of globlstoma
GLGC weights from Ref. [10] and APOE weights were based on haplotypic effects
taken from [42]. O\ G
? Risk alleles (LDL-C-raising) are indicated in bold. rs numbers and gene symbols ¢ ST "~ N1
in bold indicate the 6-SNPs used in [15]. TS ] ’@;ﬁ;’
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Discovery and implications of polygenicity
of common diseases

Whole genome sequencing Whole exome sequencing Targeted sequencing

Global Lipid Genetic Consortium [10] 12 SNP LDL-C Gene Score, showing the LDL-C-
raising allele and the published raising effect (in mmol/l).
CHR SNP Gene Minor® Common? GLGC weight
1 rs2479409 PCSK9 G A 0.052
1 rs629301 CELSR2 G T 0.15
2 rs1367117 APOB A G 0.10 & 6 fanc s r:: ;::::::::‘Z: génome stquence € N = International data release workshop 1,000 mouse
2 rs4299376 ABCGS G T 0.071 - : 2, published K. ! knockaut mutations
6 rs1564348 SLC22A1 C T 0.014
6 rs1800562 HFE A G 0.057 |
6 rs3757354 MYLIP T C 0.037 madENCODE publications
11 rs11220462 ST3GAL4 A G 0.050 e = RN T &
14 rs8017377 KIAA1305 A G 0.029 = -
19 rs6511720 LDL-R T G 0.18 — SNPS, Indels, : ! |l L
19 rs429358 APOE C T 7 / iy ! |||“ “ " eanderthal genome sequence
19 rs7412 APOE T C CNVs . AT it i
£2e2 -09 ‘ m l
£2e3 -04 \ I
e2e4 -02 7 ~ LTS senomes pllot project
£3e3 0 s W e
e3ed 0.1
eded 02 ——
R 1 .
GLGC weights from Ref. [10] and APOE weights were based on haplotypic effects = Marker dlscovery I “'"""M;"
taken from [42]. = R N g exome sequend
? Risk alleles (LDL-C-raising) are indicated in bold. rs numbers and gene symbols a n Itlatlves
in bold indicate the 6-SNPs used in [15]. a;
rams
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Combined genetic risk assessment for CAD:
- Monogenic: Sequencing of LDLR, APOB and

ORIGINAL RESEARCH JACC Adv. 2022;1(3):100068. PCSK9 Baseline survey prior to return of resuits

- Polygenic: Score consisting of 6.6 million
common variants

GENETICS, OMICS, AND TISSUE REGENERATION

Clinical Implementation of Combined
Monogenic and Polygenic Risk Disclosure
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Another Use for Polygenic Risk Scores m

Improving Risk Prediction for Heterozygous
Familial Hypercholesterolemia*

Brian T. Palmisano, MD, PuD,*" Joshua W. Knowles, MD, PuD*bd
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Population categorized by polygenic risk score

Pharmacogenomics
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Filling the gap: Genetic risk assessment in
hypercholesterolemia using LDL-C and LPA genetic scores
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Vol. 2021 No. 4 (2021)
Research article
Evaluation of a novel rapid genomic
test including polygenic risk scores
for the diagnosis and management of
familial hypercholesterolaemia
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Panel of 7 LDLc Score
candidate genes According to Talmud
LDLR, APOB, APOE, and Futema
PCSK9, STAPI, LIPA,
LDLRAP1 Diagnosis of polygenic

hypercholesterolemia

Diagnosis of polygenic
hypercholesterolemia
(and related phenotypes)
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CARDIO inCODE™

SCORE
Validated in >80,000 patients for
the evaluation of coronary
genetic risk
Further information on patient management

Pharmacogenetics of the statins
risk. - Genetic predisposition to high Lp(a)

Evaluation of coronary genetic

Monogenic diagnosis with polygenic risk stratification.
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Test performance
characteristics in
laboratory setting

Analytic

validity

Demonstrates
assay
performance
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Test performance
characteristics in
clinical setting

Clinical
validity

Ensuring test is
identifying outcome
of interest

Implication of test use
for management

Clinical outcomes
Personal outcomes
Ethical, legal and
social issues
Work flow
Feasibility of test

delivery

Cost-effectiveness

Effectiveness on clinical
outcomes, impact on
clinical decision making

Clinical

utility
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www.sanidad.gob.es/

3 SCHANA et Catalogo de Pruebas Genéticas y Genémicas Acceso Administrador

M Consulta de Informacion ¥  Biblioteca Manual de Usuario

Catalogo Comun de Pruebas Genéticas y
Genomicas del SNS

Las pruebas genéticas y gendmicas constituyen un elemento esencial para el diagndstico y pronéstico de enfermedades de alto impacto
sanitario como son las enfermedades raras y oncoldgicas, y la seleccién y el seguimiento de tratamientos 6ptimos.
El acceso a este catalogo como parte de la cartera comUn de servicios debe garantizarse a todos los usuarios del SNS.
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GENETIC RISK

LIFESTYLE RISK

T —

EARLY INTERVENTION

STANDARD INTERVENTION

AGGRESSIVE INTERVENTION
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