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Aim — To provide an overview of the management of familial hypercholesterolaemia in Wales.

. Describe the incidence and burden of familial hypercholesterolemia in Wales and the UK

. Describe the optimum approach to the management of familial hypercholesterolemia, referring to
national and international guidelines

. Provide an overview of the All Wales Familial Hypercholesterolaemia Service and the impact this
has had on patient care

Acknowledgements — All Colleagues; especially Kate Haralambos (All Wales Network Manager) for providing FH /

Genotype data.
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Fit / athletic looking 41yo & self presented to

o e b i B
A&E: gl - ahekme b e |
) ) i : G/GTe 4454460 m aun P bl b
« Mother lives outside Wales — apparently | PRT st 35 16078 LQ | A )‘-’”“’f a
with clinical diagnosis of FH (family never Technition: W T /,7 Y
screened) e Referrd iy, ST R
LOCATION: _ ; | , ik i 5 i

* Diagnosing and treating people with FH and S
‘cascade’ screening their families provides o
an opportunity for preventing the damage
caused by coronary heart disease

Laboratory number: 200073%1&62300&
Clinical information: Ant STEMI
Result/Report origin: Glan Clwyd Hospital: Blood Sciences

C-reactive protein (CRE) (AUTHORISED [&])
C-reactive protein (CRP) 32 meg /L H <5

Cardias Troponin T (AUTHCORISED [A])

Cardiacs Troponin T Z60 ng/L
Previous Troponin T 323 ng /L
$age difference -21.0 ]
Time span (Troponin) 5.8 Hours e
Change of Z0-100% in =TnT-hs - ?significant change. Further ewvaluation { | I i i B ! Kl ] '.. 3 =and TR
may be needed to determine if acute or chronic cause. M | ] HER | | | l
1
=

Lipid profile (AUTHORISED [A]) [T
Cholesterol 8. mmol/ L 1 1

Triglyceride 1.2 mmol/ L <2.0 | : l.,_,-—-—-—ﬂ-J (’ﬁw——ﬂﬂj "'m\_,-—-—“-'—"-'!" e ‘.‘H\.r“_'_’—‘i I/\_,-'—"""'II f"\r'—-—ﬁ-‘lwﬂ"‘f_'_ﬂ I",\\.-'—"_'_I“’"t i’f\v”""'""'ﬂlﬂu""""_""
HDL cholesterol 1.1 mmols T =1.0 V1 ]' | 4 . | |f | i! | i | £ 4
MNon HDL Cholesterol 7.6 mmol/ T |1 | |! i _! 15| i i
Cholesterol:HDL ratio 7.9 ratio 14 | | " |I | !5: I | |_ i i J ]
LDL cholesteral 7.1 /L | | 1) i 1 i =

olestero T o 150 Ha 2443 SEHER 100 mmimy k 1 i b‘y 2.55‘- 1 rhythm b H MACSHH 00981 811981, Mv209

A&E, accident & emergency, FH familial hypercholesterolaemla yo, year old. Public Health England Familial Hypercholesterolaemla Implementlng a systems approach to detection and management. Available from

At o) Q ide ndf Accecced NMa N



https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/731873/familial_hypercholesterolaemia_implementation_guide.pdf

Society ﬁ'/ N H S Wales Cardiac

Driving primary care to deliver W

the best in cardiovascular health = - WALES NetWOrk

NHS Long Term Plan Q i & 96 |waze,,

NHS

* Commitments set out in the NHS Long Term

Plan to improve detection and management
The NHS Long Term Plan of atrial fibrillation, high blood pressure and
high cholesterol in order to prevent heart
attacks and strokes

* Priority areas include; identification and
optimal management of patients with high
risk conditions for CVD (AF, hypertension,
high cholesterol, diabetes - A B C D)

* CVD - recognised as the single biggest area
where the NHS can safe lives over next 10
years



https://www.longtermplan.nhs.uk/wp-content/uploads/2019/08/nhs-long-term-plan-version-1.2.pdf
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NHS Long Term Plan...FH! Q: ~§7,.> S e

NHS

Focus targeted investment in areas of transformative
innovation - particularly genomics

The NHS Long Term Plan

More personalised therapeutic options:

* “Expanding access to genetic testing for Familial
Hypercholesterolaemia (FH), which causes early heart attacks
and affects at least 150,000 people in England, will enable us
to diagnose and treat those at genetic risk of sudden cardiac

death.”

e “Currently only 7% of those with FH have been identified. Aim
to improve that to at least 25% in the next five years (2024)
through the NHS genomics programme.”

-term-plan-version-1.2.pdf. Accessed



https://www.longtermplan.nhs.uk/wp-content/uploads/2019/08/nhs-long-term-plan-version-1.2.pdf

Most FH due to LDLR Variants...

MNormal

] }'..l__ &

Plasma LDL Level 4+ 2-3 Fold 4+ 8-10 Fold

Population Frequency } 1 in 500 ! 1in 10°

Age for Heart Attacks 35-65 years 5-15 years
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And ~5% by APOB, 2% PCSK9

Michael S. Brown and Joseph L. Goldstein

Over >2000 variants known for FH

}

}
}_

[

Signal sequence
localises the receptor to the endoplasmic reficulum
R for |ranspo[t 1o rpe cell surface .
Ligand binding domain
Binding of ApoB and LDL

EGF precursor

homology domain
Release of LDL from the receptor

O-linked sugar domain
Probably a spacer region with little function

Membrane spanning domain
Hydrophobic amine acids
Cytoplasmic domain

contains a signal sequence that is needed for
receplor internalization.

“for their discoveries concerning the regulation of cholesterol metabolism™
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The Nobel Prize in Physiology or Medicine 1985
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gain of function mutations
increasing the degradation of the
LDL receptor

Rhwydwaith
Cardiaidd Cymru

Wales Cardiac
Network

Removal of LDL
from the blood
dependent on 3
proteins

APOB, apolipoprotein B; EGF, epidermal growth factor; FH, familial hypercholesterolaemia; LDLR, low density lipoprotein receptor; PCSK9, proprotein convertase subtilisin/kexin type 9. Nair P, et al. Proceedings of the National
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Type lll

normal Type llb

serum
. I ]

—

A 2.6-year-old & presented with corneal arcus.
Pathogenic variants LDLR:c.1069G>A and c.2034C>A.1

Absence of clinical signs (for example, tendon xanthomata) in adults and children/young people does not exclude a diagnosis of FH.?

FH, familial hypercholesterolaemia; LDLR, low density lipoprotein receptor. 1. Lock JH, et al. JAAPOS 2018;22:467-468; 2. NICE. Familial hypercholesterolaemia: identification and management (CG71) 2008. Available from


https://www.nice.org.uk/guidance/cg71/chapter/recommendations#childrenyoung-people
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Name: DoB:

Exclude secondary causes first:1-3 R %

[ 1

Hypothyroidism Sex:
Nephrotic syndrome L N NG i BT
Cholestasis A~ I —
Drugs: retinoids, cyclosporin, HAART = i ) St R
Poorly controlled DM Hypertriglyceridaemia [ e
Excess alcohol Clinical information: borderline lipids
Result/Report origin Blood Sciences at ¥
Primary dyslipidaemia: iipid profiie (Authorised FAL)
Predominantly hypercholesterolaemia T“gl;;nde 23
Predominantly hypertriglyceridaemia HDL Cholesterol 1.3
Mixed dyslipidaemia Choleoterol:BDL ravio || 7.8
LDL Cholesterol 7.8
Non-HDL cholesterol is reported in accorda
LDL cholesterol may not be walid for non-f£

DM, diabetes mellitus; HAART, highly active antiretroviral therapy. 1. Ibrahim MA, et al. Hypercholesterolemia. StatPearls. Available from https:

O\ GIG
aLgo

Hospital number
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2003 (19y)

L1

F
sbyty Glan Clwyd
mmol /L H <2.0
mmol/L »>1.2
mmol /L
ratlio
nce with NICE CG 181
asting =amples.

www.nchi.nlm.nih.gov/books/NBK459188/. Accessed March 2023; 2. Heart UK.

Other causes of high cholesterol. Available from https:

www.heartuk.org.uk/genetic-conditions/secondary-hyperlipidaemia. Accessed March 2023; 3. NICE. Familial hypercholesterolaemia: identification and management (CG71)


https://www.ncbi.nlm.nih.gov/books/NBK459188/
https://www.heartuk.org.uk/genetic-conditions/secondary-hyperlipidaemia

Secondary Causes (Examples) ) @i g&, Q1o ..

S?Cie_ty _ NHS Wales Cardiac
b e o bectth Network
Cause Tests
Liver dysfunction LFT, GGT
Hypothyroidism TFT
Renal disease U&E, urine dipstick
Diabetes Fasting glucose
Drugs thiazides, beta blockers,
protease inhibitors, anti-
Patient A psychotics, retinoids Patient B
Lipid profile (AUTHORISED [A]) Lipid profile (Authorised [A])
Cholesterol 2.6 mmol /L “holestercol 5.6 mmol /L
Triglyceride = mmol /L. <2.0 Triglyceride 0.4 mmol/L <2.0
HDL Cholesterol 1.0 mmol/L L >1.0 HDL Cholesterol 1.8 mmol /L ~1 .0
Non HDL Cholesterol 1.6 mmol/L Non HDL Cholesterol 3.8 mmol/L
Cholesterol:HDL ratio 2.6 ratio ~holesterol :HDL ratio 1.1 ratio
LD Cioleiiziio - il LDL Cholesterol 3.6 mmol/L

GGT, gamma-glutamyltransferase; HDL, high density lipoprotein; LDL, low density lipoprotein; LFT, liver function test; TFT, thyroid function test; U&E, urea and electrolytes.
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Suspect familial hypercholesterolaemia (FH) as a possible diagnosis in adults with:

Health ang ool Institute for * atotal cholesterol level greater than 7.5 mmol/I or a personal or family history of

premature coronary heart disease (an event before 60 years in an index
individual or first-degree relative). [2008, amended 2019]

Systematically search primary care records for people:

* younger than 30 years, with a total cholesterol concentration greater than 7.5
mmol/l and

Quick referance guide

lssue date: August 2008

Familial hypercholesterolaemia » 30 years or older, with a total cholesterol concentration greater than 9.0 mmol/I
as these are the people who are at highest risk of FH. [2017]

Identiflcation and management of familal
hypercholesterclaemia

For people with a personal or family history of premature coronary heart disease
(an event before 60 years in an index individual or first-degree relative), but whose
total cholesterol is unknown, offer to measure their total cholesterol. [2017]

Carry out cascade testing using DNA testing to identify affected first- and second-
and, when possible, third-degree biological relatives of people with a genetic
diagnosis of FH. [2017]

MNICE dinical guideline 71
Developed by the National Collaborating Centre for Primary Care

NICE. Familial hypercholesterolaemia: identification and management (CG71) 2008. Available from https://www.nice.org.uk/guidance/cg71/chapter/recommendations. Accessed March 2023.


https://www.nice.org.uk/guidance/cg71/chapter/recommendations

Early Intervention is Best TreatmentQ) =i g ciojmmis, .
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Homozygous FH Heterozygous FH
200 ‘
Threshold =Jyears Female sex
for CHD _ 35vears "““"”'f-f‘“r.d
150 e Soyears | Smoking
mslzau:n - - Hypertension

‘r““‘-l Diabetes
. TTriglycerides
e, lHDLC

TLipoprotein(a)

L
=

Cumulative LDL-C (mmol)
S
|

Without FH

I I | I | 1 | | | | 1 | | | ] | ]
0 3 6 9 12 15 18 21 24 27 30 33 36 39 42 45 48 51 54 57 60
Age in years

Clinical guidelines strongly recommend early intervention with lifestyle — and statin treatment. In the young, the

goal is to prevent the initial formation of atherosclerotic plagues rather than arresting or reversing growth after
they have become established within the arterial wall.

CHD, coronary heart disease; FH, familial hypercholesterolaemia; HDL-C, high density lipoprotein cholesterol; LDL-C, low density lipoprotein cholesterol.
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LDL cholesterol 24.9 mmol No mutation / variant required 1,386 of 20,485 (1 in 14)
No threshold requirement ¢/ DLR loss-of-function variant; or 97 of 20,485 (1 in 211)
e L DLR predicted damaging rare
missense variant; or
e [DLR, APOB , PCSK9 variant
pathogenicin ClinVar ( \
LDL cholesterol 24.9 mmol ¢/ DLR loss-of-function variant; or 80 of 20,485 (1 in 256) Note: A substantial proportlon
*any rare LDLR missense variant of individuals with high LDL-C
LDL cholesterol 23.36 mmol ¢/ DLR loss-of-function variant: or 68 of 20,485 (1 in 301) have ‘Polygenic' causes
e [ DLR predicted damaging rare, . . .
missense variaft: of (involving several loci
« LDLR , APOB , PCSK9 variant throughout the genome).
pathogenicin ClinVar k j

No threshold requirement o/ DLR loss-of-function variant; or 60 of 20,485 (1 in 341)
¢ LDLR predicted damaging rare
missense variant

LDL cholesterol 24.9 mmol ¢/ DLR loss-of-function variant; or 24 of 20,485 (1 in 853)
e LDLR predicted damaging rare
missense variant; or
e LDLR, APOB , PCSK9 variant
pathogenicin ClinVar

APOB, apolipoprotein B; FH, familial hypercholesterolaemia; LDL-C, low density lipoprotein cholesterol; LDLR, low density lipoprotein receptor; PCSK9, proprotein convertase subtilisin/kexin type 9.
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Familial Hypercholesterolemia Mutation

Impact of FH Mutation Status on Q =

Diagnostic Yield and Clinical Utility of i 1]

. N'D 25 3 Sequencing Familial Hypercholesterolemia

Genes in Patients With
25 - Severe Hypercholesterolemia

B Yes

a oty —
A Jrp—"
E -y e —
ey P —
anm
-
RS A —
S kst =100 g £y
' | 1T e, o By et L. (PR, 4 TSR CHFa e ALY BTSSR o AL
=3 [ ——— p—— P
i i i e et 2 B B ity R i o,
& s
el e et

(Conclusions: For any )
observed LDL cholesterol, FH
mutation carriers had
substantially increased risk

for CAD.
\_ J

Odds Ratio for Coronary Artery Disease (95% CI)

<3.4 =34-4.1 =4.1-4.9 = 0 =~5.7 = 1

LDL-Cholesterol Category (mmol/L)

CAD, coronary artery disease; Cl, confidence interval; FH, familial hypercholesterolaemia; LDL-C, low density lipoprotein cholesterol.
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Association of Monogenic Vs Polygenic Time to event analysis for composite CVD events

Hypercholesterolemia With Risk of

1.0
Atherosclerotic Cardiovascular Disease
-
LDL-Cweighted score in Measured LDL-C  WHII controls with Risk ratio =
WHII controls (mmal/L)in LDL-C>4-9 mmol/L  (95% CI) of LDL-C = 0.9
WHII controls, >4-9 mmol/L* = . \
mean (SD) d
— _ - LDL+ C lusion:
Mean (512) Range Measured  Predicted t: PI:Il.'!.'+ OnC USIOn .
Decilel  043(014) -05t0058  376(0-95) 36/299  51/302 NA II . .
a7 £ 08 Manos Genetic determinants of
Decile?  066(0:04) 058to073  2.99(0-88) 437296  69/302  1.21(0-80-1.82) 4 o
a0 @3 = LDL-C levels impose
Decile3 077 (0:03) 0730081  4.21(0-96) 711300 821302 197 (1:36-2.84) ag e .
o) @9 - additional risk of CVD
Deciled 085 (0-02) 0-81to0-88  4.34 (0:49%) 84/208 88/303 237 (166-2.38) : o 10 20 0 40 50 &0 70 a0 \ )
(29%) (29%)
Decile5  001(002) 088t0093 436(0.94) B0/300  94/302  2.21(155-317) Age, y
(27%) (31%) Mo at risk
Decile 6 0496 (0-01) 0-84t0 098  4.48(0-91) 96/298 100/302  2:68(1-89-3.79) | LOL+ 2232 2232 22332 2231 2230 2155 1579 641
329
_ (2%) gulig) Poly+ 2378 2378 2377 2376 2372 2265 1615 G666
Decile7  1.00(0-01) 0-98t0102  450(1.00) 102/295  106/302  2-87 (2-04-4-05)
(35%) (35%) Mono+ 277 277 277 277 275 265 152 a6
Decile 8 1.05(0:02) 10210108 456(0-03) 06/292 108301 273(193-387)
_ @ G6%) ' Clinlcal Summary: Family history of premature CHD.
Dedled 112 (0-02) 10810116  4-68 (1.05) 120/294  118/302  3309(242-4.74) " Baselina 2001 Cholesterol 8.1, LDL 6.8, Trig 0.9. For FH NGS analysis.
, _ _ Un) - G Familial Hypercholesterolaemia Results
Decile 10 1.23(0.06) 116to1.46  4.90(0.99) [1;1{:;3;2]% (141;:;02 4.17 (3-01-578) wence Analvsle LDLR Dosage Analysis LDL-c ralsing SNP score
‘ No Pathogenic Variant No.Duplications or Deletions Score: 1.213
Please see appendix for details of how we predicted the LDL-C values, |DIL-C=low-density lipoprotein cholesternl. Detected Detected Declle: 10
WHIl=Whitehall [I. NA=not applicable, *Decile 1 used as reference. Report Summary FH not confirmed
Table 3: Outcome data in Whitehall Il controls according to weighted LDL-C gene score deciles 8 - o - —
SLCO181 polymorphlema’™: rs2308283 genotype A/G r8414208€ genctype T/T




Case Finding??

E-mail from GP in 2010

Problem is pis who are sympiom|ess
and how we find them!

Cholesterol results on 2000 patients out of 4700
only....5o large chunk of population untested!

If 1:500, then missing abowt 7 or & pts & | can’t
see how to find them without a formal
screening system. This is going to make your
task of finding asymptomatic patients very
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Betsi Cadwaladr
University

Together for Health

Heart Divease Annusl Report 2018

..iner dd tion rates

"using pathology records"...
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One Family’s Experience of FH...
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O O 810 B0 O EE——O O O _lﬁl_ Lﬁ_ i & d b
o ) & o o T'.ﬁ d0dd & & B ol Biedloye & T
! i SWNE Y &3
41 year old fit and active civil servant: ng» FAMILIAL

Foundation  HYPERCHOLESTEROLAEMIA

. Admitted on Boxing Day 2010 with central chest pain
. Anterior NSTEMI, Tchol 9.7 mmol/L
. Transferred to Liverpool Heart & Chest Hosp:

. proximal LAD 99% stenosis (PCl to LAD)

. Good recovery post PCI

Currently 20 individuals have been tested within family

8 people tested +ve (offered treatment), 12 tested —ve

FH, familial hypercholesterolaemia; LAD, left anterior descending artery; NSTEMI, non-ST-elevation myocardial infarction; PCI, percutaneous coronary intervention; Tchol, total cholesterol. British Heart Foundation. Life with
~milial Hyvne hnlo nrnlano H H P nc: anana’ hht nro I /infAarmatinn e nithlicatinn haarterAanditian m ‘nharited_haarteranditinnco__fA HH P P o) P H o N

Al N~


https://www.bhf.org.uk/informationsupport/publications/heart-conditions/m111f-inherited-heart-conditions---familial-hypercholesterolaemia

FH Case-Finding: FAMCAT R X
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Open access Cardiac risk factors and prevention

Nadeem Qureshi ,1 Ralph K Akyea ! Brittany Dutton ,! Jo Leonardi-Bee, '
Steve E Humphries,® Stephen Weng © ,* Joe Kai

9
3
openheart Comparing the performance of the novel g [ TosiPoputtion |

FAMCAT algorithms and established 3 oy
case-finding criteria for familial H ) f
hypercholesterolaemia in primary care : \ ¢ Y

g | n = 86,219

£

2

8

General Practices sent Postal Invites for Study

n=3375
openheart Comparing the performance of the novel i
FAMCAT algorithms and established s
hm‘ﬁmf’;'g:lfﬁﬂ for familial Study Recruitment
ypercholesterolaemia in primary care n= 136
bt o - i B St Lost to h
follow-up

St n=53

oy by e {15.8% of 336)"

Genetic Test Conducted

i o vt WD) s n= 283

‘oes: ety s e 1.

e, St e b i et g
Stts i tH At = ey e i
et e

W o his sy acd?
.

e e the wgnad
e ey bl o e EHR & FHO Data available
e gl n = 260 (a1.9% of 283)

S ———————
e e snd sl i AT 2 ot 280
ot . s T St e \
‘e = e e et st -
ey ot sty

o it

B T et 1 et et o

‘s s et s o vty -

Ty
1 12.1%. S S

FH causing variant Variant of Unknown Mo FH causing
n=16 Significance (VUS) variant or VUS
n=8

n=258

rolaemia; FHQ, family history questionnaire.
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Lipids Tested by gender / area (BCUHB 12m) TOTAL LDL LEVELS (BCUHB 12M)
40000 Total Male Female |Unknown 45000 41425
35000 170910 81939 |83015 |22 40000 — 38846
30000 35000 % =
30121 = =
25000 30000 = - =
20000 25000 = = 2557 B
1500 2000 B EE
10000 15000 E B E B
5000 = = = =
00 w2 E E BE E 5932
’ 5000 E B E B
Wrex YGC YG % E B E E 545 155 %
g = = = — o s
mMale mFemale €1 <18 <26 6+ 27 uc

BCUHB, Betsi Cadwaladr University Health Board; FH, familial hypercholesterolaemia; LDL, low density lipoprotein; Wrex, Wrexham; YG, Ysbyty Gwynedd; YGC, Ysbyty Glan Clwyd.
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BCUHB) LDL Data / Daily Lists aL§7r.>GIG s

E+03 WERHHEN WRHEE | F T 52
E+03 WEHHNN e F LR
1E+09 M N. Wales high LDLc Locality information (LDLc >7.4mmol shown)
E+09 F
1E+03 HEHHEE HHHEHE M BHEHEH
1E+03 HEEERE HRRE Il EHEHH ] North
E+03 HEHHENE AHEBNE B0 F HEHEHE BHEHEH 6.2 Denbighshire
1E+049 HEHHEHE HRAEEE [ EHERES
TE+09 F
TE+09 HElHE SR F sHEHaH
TE+1 HEHEEHE REAEHE F EHERES
TE+09 F
TE+09 [T M sHEhas
TE+09 BehEEE SheEEE 52 F — otk bt
1E+09 HERREE HEiERE T2 F gHEhEs 5 St 21
1E+09 HEHEEH BE#B#E o7 F BHERES 6.4 < Central Wrexham
1E+1E HERERE BEHEHE 53 F EHEHE 75 20
1E+09 HESBEE HEREEE 56 F EhEhEE 6.4
1E+09 HESEEE HEEEEE 82 F sHEhEs 56
1E+09 HESEEE SHEBEE B3 F BHEhEs 56
1E+09 HEHEEHE BRHEEE £ M BHEhE 55
1E+09 BEREEE BBEEEE 55 F EHEHEH g
TE+IT FHSHERE SHHBHE T M BHERES 5.6
TE+I3 | HEHsss SHEENE 5 F BHEREE 5.2
TE+I9 HEHEEH BR4EEE Gd M BHEREE 57
TE+I9 HEHEEH HR4E4E G2 F BHEREE 5.4
TE+09 HERHEE  BHEBHE 77 F EHEHEH 51 -Ysbytyclan Clwyd
TE+I9 HERERE BRABRE 45 M EHERES 5
TE+09 HIARRE SaRRAE 70 F sHEsn 58
TE+D3 HEHEES BREBNE 02 F EHEHE 5.4
Jan Feb March Apr May June July Aug Sept Oct MNav Dec Total |Ave week|
2019 0 0 0 li] 1] 0 0 li] 1] 376 379 1939 934 73
2020 382 325 223 45 70 145 251 196 258 280 2757 118 2293 44
2021 277 210 344 360 301 187 266 277 245 216 296 223 3202 62
2022 411 460 517 436 474 432 432 400 407 251 283 211 4720 91
2023 358 318 1] li] 1] 0 1] li] 1] 0 0 1] 676

BCUHB, Betsi Cadwala niversity Health Board; LDL, low density lipoprotein.
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Prior to Alerts, in 2015 — 2072 patients attended N. Wales Cardiac Centre / Cath lab; 29 (1.4% had history of LDLc 26,5mmol)
Collectively, these pts + those attending for Echo, Pacing +/- ICD in Ysbyty Glan Clwyd n=8625. ~0.6% on high LDL list

N. Wales Cardiology (2015) High LDL pt attendances

Cardiology Activity (not routine outpatient appointments)
LDLC mmol 6.5-7.4 Total

Number 46 8 3 57
Number seen 16 5 0 21
Percent 35% 63% 0% 37%

Following initiating automated Alerts — All Alert cardiology in-patients routinely seen +/- offered
genotyping for FH (~1% of Catheter Lab pts)

hemical Pathology Y.G.C

Datia —_ o - S B
HFatient contact nofihcation senice SET
€9

Surname Inits
BCU PATIENT CONTACT ALERT [ 1 . [}

To ERobert Gngel (BOUHE - Acute Madicing) 021203 * 8.9 1.9 1.05 7.0

High LDL alert

Patient identifier: [NEEMM(NHS Number)
Patient name: [INNEG

Contact type: Ward admission

Ward: Cardiac Catheter Laboratory

Site: Glan Clwyd Hospital

BCUHB, Betsi Cadwaladr University Health Board; ICD, implantable cardioverter defibrillator; FH, familial hypercholesterolaemia; LDLc, low density lipoprotein cholesterol; YGC, Ysbyty Glan Clwyd.
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74 year old lady (LDL>8.5mmol) +ve FH

Coronary Anatomy

Right FDA
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a7 died 31 MI died 59 Ml

4 children 5 children & children 2 children 4§ children 4 children 4 children
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FH, familial hypercholesterolaemia; LDL, low density lipoprotein.
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Genetlic Grwp Cydlynu Rhwydwaith y Galon

Interest V HEART UK E:ﬂ" 0 |e:;' Y Cardiac Networks Co-ordinating Group
Group T tymrs Key Hospital
A British Hewrt Foundation Heart Support Group

Gwynedd Hospital
Glan Clwyd Hospital
| .
Wrexham Maelor Hospital Betsi
Bronglais General Hos pital Cadwaladr

WALES FAMILIAL HYPERCHOLESTEROLAEMIA CASCADE
SCREEENING PROGRAMME

Withybush General Hospital
Glangwili General Hos pital
Prince Philip Hos pital
Morriston Hospital

© 0 N O g s W N =

Singleton Hospital

LAWCH M'?]TATIOY th 10 Neath Port Talbot Hos pital
- - 9 Decemb er 2010 11 Prince Charles Hospital
12 Nevill Hall Hos pital

13 Princess of Wales Hos pital
14 Royal Glamorgan Hospital

15 University Hos pital of Wales
16 Royal Gwent Hos pital

12

Aneurin
8 Bro Bevan
¥ | Morganwg  Cwm Taf

9
‘16
Cardiff 11
Contains Ordnance Survey data and Vale
© Crown copyright and database rights 2016. Ordnance Survey [100047295]
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Eligibility for Familial Hypercholesterolaemia genotyping:

2 | 3 | &

Patient resident in England England Wales Wales
Registered GP surgery in England Wales England Wales

Eligible for All Wales FH No Yes Yes Yes
Genotyping

FREE PRESCRIPTIONS?2
As of 1 April 2007, prescription charges were abolished for Welsh patients in Wales, including all patients registered with

a Welsh GP who fill their prescriptions from Welsh pharmacists and those patients with an English GP as long as they fill
their prescription from a Welsh pharmacist and present their entitlement card.

FH, familial hypercholesterolaemia; GP, general practitioner. 1. Llywodraeth Cymru Welsh Government. Free prescriptions are a long term investment in people’s health — Vaughan Gething. April 2017. Available from

https://www.gov.wales/free-prescriptions-are-long-term-investment-peoples-health-vaughan-gething-0#:~:text=Since%201%20April%202007%20prescription,experts%20able%20to%20prescribe%20medication. Accessed March
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Characterieation of the deletion breakpoints in Fomilial Hy percholesteralemia families

__-___ s L L

Top 20 Commonest Variants Q s g 0o

APOB:c.10580G>A 54 2 72 51 179 common deletion of exons 2-6 of the LDLR gene
LDLR:c.1816G>T 52 1 31 23 107 '
Deletion of exon 7 52 7 29 88

LDLR:c.301G>A 41 30 5 76 —

LDLR:c.2042G>C 1 9 40 50 e

LDLR:c.1444G>A 17 1 11 19 48

LDLR:c.313+1G>A 16 13 12 41 : it

L DLR-c 2054C5T o o . \g e

LDLR:c.118del 32 1 33

LDLR:c.1217G>C 31 31 RESILIS

LDLR:c.1745T>C 3 19 8 30 TR IR PR et
LDLR:c.1285G>A 2 3 19 5 29 ' ey
LDLR:c.1061A>T 12 13 25 :
LDLR:c.1133A>C 1 19 5 25

DLR-C L436T5C 3 o o 20 i R s
LDLR:c.1897C>T 5 12 3 20 G -
LDLR:c.1048C>T 8 5 18 : |
LDLR:c.1447T>C 8 3 7 18 DISCUSI0 A0 COn o
APOE:c.500_502del 2 13 2 17

LDLR:c.136T>G 2 1 14 17

ApoB, apolipoprotein B; ApoE, apolipoprotein E; LDLR, low density lipoprotein receptor; PCSK9, proprotein convertase subtilisin/kexin type 9; UK, United Kingdom.
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FH Genetic Diagnoses /Year

Index m Relative

Q?"::.-QQ QO O QOO
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9 Primary Care Q G IG
Cardiovascular
Somety 0%70 N H S

5453 patients
genotyped
4 S

Rhwydwaith

Wales Cardiac
Network

3499 1954
indexes relatives

748 +ve | | 1051 +ve

1799 +ve

~15% of FH pts identified

~2.6 Relatives Tested per Index (Range 0 — 31)

FH, familial hypercholesterolaemia; LDLR, low density lipoprotein receptor; pts, patients.

85 of 748

LDLR Mild mutations/
reduced penetrance

Cardiaidd Cymru




Mild Pathogenic / Reduced Q i L& 00 Et,

: NS R "’3"’ NHS | welescrce
Penetrance Mutations Identified in = LT
Wales So Far..
- APOB

 APOB:c.10580G>A - 89 index patients (most common mutation, 12%)

e Mild LDLR mutations

* 85 indexes with known mild LDLR mutations
* LDLRc.1816G>T - 39 index patients (2" most common mutation, 5%)

* Challenges of cascade testing of mild mutations

ApoB, apolipoprotein B; LDLR, low density lipoprotein receptor.
A Alalo - lalaTa o AaFa |Ian ) —_ Than A K3t Haralamhn
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_________ Drugs | BRAG (Formulary Status)

Drugs — prescribing category =~ Q) &2 <~4§7,.> QI

All statins Green (GP first choice)
Ezetimibe Green (GP prescribe — 2" [ine)
Fibrates Green
Colesevelam Amber
Bempedoic Acid Amber
Alirocumab & Evolocumab Red
Inclisiran Red
Omacor (Omega-3-Acid Ethyl Esters) Amber
lcosapent ethyl Blue (awaiting NICE)

-— Primary care and secondary care prescribing
Amber — Secondary care initiation, primary care continuation

- — Secondary care prescribing only

BRAG, blue, red, amber, green; GP, general practitioner; NICE, National Institute for Health and Care Excellence.
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g B G

~
Il G2 Larynx Ca
62 25 72 -
7l 2011: Direct C 2011: FHQ processgd
2011 Direct C PCEKA mutation
65 47

2011 Direct = 51 4 2011; Direct C

ANGIO/PCI REPORT : 2011: Direct & 2011: Direct © 2011 Direct C
2011: FHQ given

DATE OF PROCEDURE: 32022
[/ vias transferred from the wards for PCl RCA on [l 2022.

Indication -NSTEMI. Exertional chest pain. Minor trop rise of 27. Normal ECG and Echo. CTCA . - - - - 4 - ) ) ) ) ) ) &'} ) ) é O

showed normal LM LAD and LCx but severe plague disease prox RCA. . -
Background Hx 2011 Direct C 2011: Indirect C
1. FH.
2. Hypothyroid.
Coronary angiogram RRA. 6 Fr sheath.
Very anxious, needle phobia. Given Midazolam 2 mg, Fentanyl 50 mcg upfront. B ; ; ; _ B _ B _ B B B . B . . (5 . &
i 7
122 Saliva kit 122 Saliva kit
posted posted
Date Collected : 09/09/22 21/06/22 21/04720 09/03/20 20/04/15
Lipid profile Ref2 Ref3 Ref4 Refd
Fasting Status : Random Fasting Faszting Fasting
Choles=sterol : G.8 6.1 10.9 10.2
Triglyceride 0.5 1.0 0.8 0.6
HDL Chole=sterol 0.7 L 0.8 L 1.3 1.1
WNHDL : g.1 5.3 8.6
HDLRAT : 14.0 T.6 8.4 8.3
LDL Cholesterol : 8.7 4.8 a3 8.8

CTCA, computed tomography coronary iography; ECG, electrocardiogram; FH, familial hypercholesterolaemia; GoF, gain-of-function; HDL, high density lipoprotein; Hx, history; IHD, ischaemic heart disease; LAD, left anterior

descending artery; LCx, left circumflex; LDL, low density lipoprotein; LM, left main; NHDL, non-high density lipoprotein; NSTEMI, n elevation myocardial infarction; PCl, percutaneous coronary intervention; PCSK9, proprotein
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* Under-diagnosis of FH represents a sighificant missed opportunity for
prevention of coronary artery disease and premature death. Some
patients with undetected FH will suffer avoidable premature CVD and
higher risk of early death'

* Genetic testing used is the gold-standard diagnostic?

CVD, cardiovascular disease; FH, familial hypercholesterolaemia. 1. Mayo Clinic. Familial hypercholesterolemia: Symptoms & causes. Available from https://www.mayoclinic.org/diseases-conditions/familial-
A ancto Armi AMc_ratlico e la' ncecad March 2N 2 lhah NID At A v Clin | NMead 200N R7-1N0O.
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