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et att det i din familj forekommer en arftlig hjartsjukdom. Alla
bbas inte, men det har férekommit ett par dodsfall i tidig medelalder
man tror kanske har med sjukdomen att gora.

har man funnit en sjukdomsorsakande genetisk variant i familjen,
h fragan kommer om du vill gbra en genetisk analys.

Brainstorming — vad vill du veta for
att kunna fatta beslut?
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ygenetiska sjukdomar

FH (familjar hyperkolesterolemi)

0.4% DCM (dilaterad kardiomyopati)

0.2%  HCM (hypertrof kardiomyopati)

0.05% LQTS (langt QT-syndrom)

).02% ARVC (arytmogen hogerkammarkardiomyopati)
Marfans syndrom
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iIng eller inveckling...”?

n —en sjukdom”
egynnelsen av kardiovaskular genetik - 1989

jukdom — manga olika gener”
he final common pathway hypothesis” ang kardiomyopatier

n — manga olika sjukdomar”
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O Genetic cardiac disorder
O Gene associated with one phenotype

O Gene associated with two phenotypes
O Gene associated with three phenotypes

Nat Rev Cardiol 2013;10:531-547 Cardiovasc Research 2014;10
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Figure 4 | The main proteins involved in cardiomyopathies. Indicated are the desmosomal proteins, which form the desmosome
and connect one cell to another; the sarcomeric proteins, which form the contractile apparatus; the cytoskeletal proteins, which
ISKA KLINIKEN connect the extracellular matrix to the cells, and connect various transmembrane proteins to the sarcomere and the nucleus;
and the nuclear envelope proteins. Mutations in the encoding genes lead to aberrant function of the respective proteins and to
one of the cardiomyopathies (Table 1). Abbreviation: MLP, cysteine and glycine-rich protein 3 (also known as muscle LIM protein).
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nucleotide polymorphisms (SNPs)

lationsfrekvens >1%

erande riskfaktor till sjukdomar
a populationsstudier anvander SNPs — association med hypertension?

ome-wide association studies (GWAS)
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omalt dominant nedarvning

Sjukanlagsbarande  Frisk, ej anlagsbarande
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Friska,ej anlagsbarare Sjuka, anlagsbarare

Kalla: Socialstyrelsen

edarvningsrisk 50% for varje individ
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testning

tisk testning

tomatisk / anlagsbarartestning

al
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Isk analys = entydigt svar?

exempel c.76A>C (nukleotid 76 ska vara ett A men ar i stallet ett C)
Hur kan vi tolka dess betydelse for fenotypen?
Tidigare kand?

Sjukdomsorsakande?

lternativ:

Sjukdomsorsakande genetisk variant

Oklar variant

ormalvariation
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tisk analys = "latta” svar?

ormation om for- och nackdelar samt testets begransningar

stet gar inte att gbra ogjort — maste vara medveten om vad det kan
ebara

etande — jag tar det om/nar det kommer

oesked — men kanske leva med vetskapen

anslor
or jag? Varfor inte jag? Vad har jag kanske orsakat?
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screening

jeutredning

enotyp pos / fenotyp pos = patient
enotyp pos / fenotyp neg = skall foljas
Genotyp neg = frisk

etisk variant # sjukdom (men ibland diagnos)

riation i uttryck saval mellan som inom samma familj
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ostic yvield beror pa diagnos och urval

Diagnostic  Prognostic  Therapeutic  Yield?
- - 4+ =iGl=7F 0%
4 + - =
+ — - =D,
Brugada syndrome  + + - =A—-30%
+ — - L i
- — - Liona
- - - Low
- * * — Cardiogenetics, 25 years a growing subspecialism
- ++ 4 +T0% '
DCM withiout CCD 4 + + =5
. . o . A. A M. Wilde () - E. Nannenberg - . van der Werf ()
+ - - ?
- - - =30

Meth Heart J {2020) 28 {Suppl 1):539-543
LOTS long QT CPUYT catecholami VTAVF, . ;

S0TSs dﬂt ﬂfm GO0 cardiac mﬂ%m ﬂl'_l.r h'l'mam:lnmrgﬁﬂj 007/12471-020-01444-8
repolarisation syndrome, HOAM hyperrophic cardiomyopathy, DG dilated
cardiomyopathy, ARVC arrhrythmogenic right vemricular cardiomyopathy.
ACM restrictive cardiomyopathy, SCOM non-compaction candsrmyopathy
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807
BO8
809
810
811
812
813
B4
815
Bl6
817
BIR
819
820
821
822
823
824
825
826
827
B28
829
B30
B3l
832
833
834
B35
B36

Table 5 Impact of genetic testing for the proband

barhet for genetiska fynd

Disease Diagnostic Prognostic Therapeutic
Arrhythmia syndromes
Long QAT syndrome +4+4+ +++ +4+
CPVT 4+ + +
Brugada syndrome + + +
Progressive cardiac conduction + + +
disease
Short QT syndrome + + +
Sinus node disease - + -
Atrial fibrillation - + _
Early repolarization syndrome - - -
Cardiomyopathies
Hypertrophic cardiomyopathy +4++ ++ ++
Dilated cardiomyopathy ++ 44 ++
Arrhythmogenic cardiomyopathy +++ ++ ++
Left ventricular non-compaction + + -
Restrictive cardiomyopathy + +
Congenital heart disease
Syndromic CHD +++
Non-syndromic CHD + - -
Familial CHD ++ -
+++ : is recommended/is indicated or useful.
++ : can be recommended,/can be useful.
+ : may be considered/may be useful.

- 1 is not recommended/is not indicated nor useful.

PGL 5.6.0 DTD @ HRTHMO355 proof ® 15 April 2022 m 9:12 pm m ce
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Nar ska vem testas och for vad?

* Om sjukdomsorsakande variant ar identifierad i slakt

* inhamta provsvar
e bekrafta/bedom svaret

* om bedomningen kvarstar erbjuds slaktingar test for endast denna gen/variant

* Tidigare ej utford genetisk testning i familjen:

e bestall genpanel utifran symtombild och klinisk diagnos

e pbeskriv ev slaktanamnes i remiss

* Genpanel: Innehall varierar over tid, lab, teknik mm.

* Osaker? Konsultera fore — klinisk genetiker tillganglig kontorstid via vaxeln

—/09 KARDIOLOGISKA KLINIKEN
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: Genomic DNA
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\/ need for amplification)
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\/ e etc.
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iskt provsvar — vad star i rapporten?

American College of Medical Genetics and Genomics guidelines (2015)

pporten:

varianter pavisade
associerad sjukdom
nedarvningsmonster

Tolkning
ur varianten klassificerats och varfor
orvantad effekt

skommendationer pa vidare genetisk utredning.
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Icering av varianter

Jgen
ligen patogen

S (variant of unknown significance)
ely benign

nign

serverad, djur och lab-studier, databaser av friska/sjuka individer,
egationsanalyser, data-forutsagningar (proteinforandringar
tur/funktion), tidigare publicerade/databaser osv.

anvagd “poang”
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B Benign - Pathogenic -
Strong Supporting Supporting Moderate  Strong  Very Strong
Population MAF is too high for Absent in population Prevalence in
Data disorder BA1/B51 OR databases PM2 affecteds statistically
observation in controls increased over
inconsistent with controls PS4
disease penetrance B52
Computational Multiple lines of Multiple lines of Novel missense change | Same amino acid Predicted null

And Predictive
Data

computational evidence
suggest no impact on gene
/gene product BP4

Missense in gene where
only truncating cause
disease BP1

Silent variant with non
predicted splice impact BP7
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product PP3
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pathogenic variant
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Pathogenic

Likely pathogenic

Benign

Likely benign

Uncertain
significance

(i) 1 Very strong (PVS1) AND
(a) =1 Strong (PS1-PS4) OR
(b) 22 Moderate (PM1-PM6) OR

(¢) 1 Moderate (PM1-PM6) and 1 supporting
(PP1-PPS) OR

(d) 22 Supporting (PP1-PP5)
(i) =2 Strong (PS1-PS4) OR
(iii) 1 Strong (PS1-PS4) AND

(a)23 Moderate (PM1-PM6) OR

(b)2 Moderate (PM1-PM6) AND 22
Supporting (PP1-PPS) OR

(c)1 Moderate (PM1-PM6) AND >4
supporting (PP1-PPS)

(1) 1 Very strong (PVS1) AND 1 moderate (PM1-
PM6) OR

(i) 1 Strong (PS1-PS4) AND 1-2 moderate
(PM1-PM6) OR

(iii) 1 Strong (PS1-PS4) AND 22 supporting
(PP1-PPS5) OR

(iv) 23 Moderate (PM1-PM86) OR

(v) 2 Moderate (PM1-PM6) AND 22 supporting
(PP1-PPS) OR

(vi) 1 Moderate (PM1-PM&) AND 24 supporting
(PP1-PP5)

(i) 1Stand-alone (BA1) OR
(ii) 22 Strong (BS1-BS4)

(i) 1Strong (BS1-BS4) and 1 supporting (BP1-
BP7) OR

(i) 22 Supporting (BP1-BP7)
(i) Other criteria shown above are not met OR

(ii) the criteria for benign and pathogenic are
contradictory
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(PP1-PPS) OR

(iv) =23 Moderate (PM1-PM6) OR
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Bra artiklar

@ E S C European Heart Journal (2022) 00, 1-17 SPECIAL ARTICLE

European Society hups:iidol.org10.1093/eurheartj/ehabB95
of Cardiology

European Heart Rhythm Association (EHRA)/Heart
Rhythm Society (HRS)/Asia Pacific Heart Rhythm
Society (APHRS)/Latin American Heart Rhythm

Interpretation and actionability of genetic

ariants in cardiomyopathies: a position ‘
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statement from the European Society of ..State of Genetic Testing for Cardiac Diseases @
Cardiology Council on cardiovascular e .
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ej paverka kliniska handlaggningen

analys av slaktingar endast (!) for att se om segregerar med
dom, eller i andra specifika arenden. Garna kontakt fore

d klin gen/kollega.

ymendation vanligen; Aterkom om 3-5 &r for ny bedémning
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ar genetisk orsak inte pavisas

sluter inte arftlighet

ilIningstagande till ev kontrollprogram, finns pa Svenska Kardiologforening
msida under rubriken "Riktlinjer”

edning-av-anhoriga-vid-familjar-sjukdom-utan-kand-genetisk-orsa
0305.pdf (sls.se)

1

utan mutation
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https://www.sls.se/globalassets/svkf/utredning-av-anhoriga-vid-familjar-sjukdom-utan-kand-genetisk-orsak-200305.pdf

sammanstallt av

Anneli Svensson, overldkare
ansvarig for Kardiogenetisk verksamhet, Universitetssjul
Ordférande i Svenska Nationella Kardiogenetik

Pia Dahlberg, overldkare
ansvarig for Kardiogenetisk verksamhet, Sahlgrenska Universif
Vice ordférande i Svenska Nationella Kardiogenet

“"f‘.i

2y

Utredning av anhoriga vid familjar
sjukdom utan kand genetisk orsak

Rekommendationer och arbetssatt bland medlemmar i
Svenskt Kardiogenetiskt natverk

Sjukdomsgruppe

Jonkanalsjukdomar:

* Langt QT-syndrom (LQTS)

* Kort QT-tids syndrom (SQTS)

* Brugadas Syndrom (BS)

* Katekolaminerg Polymorf Ventrikel Takykardi (CPVT)

Kardiomyopatier:

* Hypertrofisk kardiomyopati (HCM)

* Arytmogen hogerkammar-kardiomyopati (ARVC)
* Dilaterad kardiomyopati (DCM)



Plotslig hjartdod / SCD

indexfall med neg obduktion inkl genetisk analys

1 Vem: alla FGS
= ingen formell aldersgrans hos indexfallet for utredning av slaktingar
= jdanska riktlinjer anges under 50 ars alder

1 Vad: anamnes + kliniskt status + EKG + UKG + arbetsprov

(1 Start: ingen aldersgrans

(L Hur ofta: upprepa i regel efter 4-5 ar, speciellt om den
primara screeningen var fore 18 ars alder

(1 Stopp: initial samt en uppfoljande undersdkning, sedan stopp

= ev ytterligare undersdkningar aven i franvaro av fynd, beroende pa
individens/familjens installning och énskemal

Mars 2020 A Svensson,/P Dahlberg ‘a
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Take home message; vi behover hjalpas at!
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