A Focus on Familial
Hypercholesterolaemia (FH)
Welcome to the fourth in a series of webinars as part of the national education
programme Tackling Cholesterol Together.
Delivered in partnership by The NHS Accelerated Access Collaborative (AAC),
The AHSN Network and the cholesterol charity, HEART UK

The webinar will start at 1pm
October 2021
All programme content, recordings and next webinar and clinic bookings will be housed in the HEART UK pages. Visit the
site for the new e-Learning modules on Identifying FH in primary care, the Lipid Management Pathway and Statin
Intolerance https://www.heartuk.org.uk/tackling-cholesterol-together/home

For internal use only

This campaign is being funded by Novartis Pharmaceuticals UK Ltd. as part of a collaborative working agreement
for lipid management, with NHS England & Improvement (NHSE&I) and Accelerated Access Collaborative (AAC).
Novartis, NHSEI& and AAC contribute resources in the form of skills, expertise, project management and
administrative activity. Novartis has approved the associated materials in line with the ABPI Code.

Housekeeping

This meeting will be recorded and will be made available in the HEART UK Tackling Cholesterol
Together pages
There will be time to stop and ask questions at the end of each section

Feel free to ask questions or upvote questions in the chat function when it becomes available
Any questions that we are not able to cover in the Q&A sections today will be addressed
following the event
Any questions you provided during registration will be covered during the session
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Learn about the genetic
causes of FH and the
FH register criteria.
Appreciate the
mortality risk and
lifetime LDL-C burden
in FH for men and
women

Introduction to the
LDL receptor
variants and the
causal gene
mutations.
Understand the
pathway on which
NICE recommended
novel therapies act

Know how to look
for and manage FH.
Understand why
people with FH have
such early coronary
heart disease.
Appreciate the
treatment effect of
NICE recommended
novel therapies

See the systematic
and opportunistic
case finding
methods in primary
care, based on
recommendations by
NICE and the
FAMCAT FH
prediction model

CVD Burden Remains a Significant Unmet Need
across all risk factors
•
•
•

CVD in the UK1
>7 million people have CVD
CVD has an annual total healthcare cost of £9 billion
CVD is one of the biggest causes of death despite the
availability of medical interventions and strategies

167,000 deaths/year from CVD; 44,000

are premature1

>100,000 hospital admissions/year for an MI1
>100,000 strokes/year1
Up to 260,000 people in the UK have

HeFH3

•
•

The NHS Long-Term Plan:2
Up to 10 year outlook for a variety of healthcare topics
Cholesterol was highlighted for the first time in a decade
CV risk management is a combined approach:
ABC (AF, Blood pressure, Cholesterol)
Improve early detection and treatment of CVD
NHS Long-Term Plan2

Prevent 150,000 heart attacks, strokes and dementia cases
NHS Long-Term Plan2

Expand access to genetic testing for identification of FH
cases to at least 25% in 5 years
NHS Long-Term Plan2

•

AF, atrial fibrillation; CV, cardiovascular; CVD, cardiovascular disease; FH, familial hypercholesterolaemia; HeFH, heterozygous familial hypercholesterolaemia; MI, myocardial infarction.

•

1. BHF. UK Factsheet, August 2019. Available at: https://www.bhf.org.uk/what-we-do/our-research/heart-statistics. Accessed November 2019;
2. NHS Long-Term Plan. Available at: https://www.longtermplan.nhs.uk/wp-content/uploads/2019/08/nhs-long-term-plan-version-1.2.pdf;
3. NICE Clinical Guidance [CG71]. Available at: https://www.nice.org.uk/guidance/cg71/. Accessed December 2019.

Why is cholesterol management so
important in CVD prevention?

In the UK
~25-28% of CVD
death is due to
elevated
cholesterol1

High cholesterol is
the second most
significant medical
risk factor after
blood pressure1

CVD, cardiovascular disease; LDL-C low density lipoprotein cholesterol

For every
1 mmol/L reduction
in LDL-C there is a

23%

REDUCTION IN
MAJOR VASCULAR
EVENTS2

Interventions that lower
LDL-C can significantly
reduce the incidence of
coronary heart disease and
other major vascular
events in a wide range
of individuals2
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Genetics and diagnosis of FH

Dr Mahtab Sharifi
Consultant Chemical Pathologist, St Georges’ Hospital NHS
Trust

Genetic Causes of Familial
Hypercholesterolaemia
Mahtab Sharifi- Consultant, St George’s Hospital
Steve Humphries - Emeritus Professor Cardiovascular Genetics, UCL

• Diagnosis - Simon Broome and Dutch Score
• LDLR/APOB/PCSK9/APOE cause FH
• Polygenic FH
CVG - Ros Whittall, Marta Futema*, Sarah Leigh, Ebele Usefo,
Jackie Cooper, Philippa Talmud, Ruth Lovering*; UGI - Sonia
Shah, Vincent Plagnol. Royal Free Lipid Clinic - Devi Nair*,
Mahtab Sharifi; GOSH DNA Lab - Alison Taylor-Beading*; Bristol
DNA Lab - Maggie Williams*; Simon Broome Study Group Andrew Neil*, Nigel Capps*, Ian McDowell*, Handrean Soran*,
Paul Durrington*; PASS - Kate Haralambos*

The NHS Long Term Plan – Jan 2019
Currently only 7% of those with FH have
been identified, but we will aim to improve
that to at least 25% in the next five years
through the NHS genomics programme.

FH Diagnostic criteria
Simon Broome FH Register criteria:

•
•
•
•
•

Cholesterol > 7.5mmol/l or LDL > 4.9mmol/l in adult
Cholesterol > 6.7mmol/l or LDL > 4.0mmol/l if < 16 yrs
PLUS family history of high cholesterol or MI (<55yrsM)
OR PLUS Tendon Xanthoma
OR FH-causing mutation
Corneal Arcus

Xanthelasma

Tendon Xanthoma

Also Dutch Lipid Clinic
Criteria scoring system & US
system MEDPED
Dutch Lipid Clinic Network Criteria
Family history
Clinical history
Physical examination
LDL-C levels

DNA analysis

Points

1st-degree relative with known CVD (M <55yrs/F<60yrs)….

1

1st-degree relative with TX and/or arcus

2

Patient with premature CHD
Patient with premature stroke or PVD
Tendon xanthomata
Arcus cornealis prior to age 45 years
LDL-C >=8.5
LDL-C 6.5-8.4
LDL-C 5.0-6.4
LDL-C 4.0-4.9
Functional mutation in the LDLR gene

2
1
6
4
8
5
3
1
8

>8 points = Definite FH
6 - 8 = Probable FH
3 - 5 = Possible FH
Welsh include –ve points for high TG – Haralambos et
al 2014
How high is CVD risk in untreated and treated Definite FH?

The UK “Simon Broome” FH Register
Use Simon Broome Register to

•
•
•
•

Compare Mortality Rate versus general population
Look at 1980-1992 (lipid lowering by diet, resins)
1992-2008 when FH patients were first to get statins
After 2008 when high intensity statins became available

SMR CHD Deaths for DFH Men vs Women over time
20-79yrs

Males

Over the three time periods CHD
mortality falls progressively in men
(SMR 56% lower) but not in women

3.26

pre 1992

2.68

1992-2008

P value trend = 0.04

2008-2016
1.43

Females

4.25

pre 1992
2.07

1992-2008

P heterogeneity = 0.04
4.26

2008-2016

0

Are women being treated later (post
children)/with lower doses/lower potency
statins?

1

2

3

SMR

4

5

6

Risk is so high in FH because of lifetime
LDL-C Burden

LDL “Burden” = ∑measured LDL-C x age
Treat at 10yrs

Cumulative LDL-C (mmol)

Untreated

200

Non FH

Treat at 18yrs

Threshold for
clinical CHD

150
100

50

Start high dose
statin
Start low dose
statin

0
0 3 6 9 12 15 18 21 24 27 30 33 36 39 42 45 48 51 54 57 60

Years Age
NICE recommends “Consider statin by age 10..” to reduce premature CHD burden

The Low Density Lipoprotein Receptor Gene
•
•

FH due to defect in clearance of atherogenic LDL from blood → CHD

Pioneering work from Mike Brown and Joe Goldstein and colleagues identified LDL-receptor as major cause

Lack of functional
receptors on liver →
fail to clear LDL from
blood
Nobel Prize 1985

Finding the genetic causes of FH → valuable insight into the cell biology and plasma
handling of lipids and → development of novel therapies

More than 2300 different LDLR variants reported in FH patients world-wide – missense, ins/dels, splice, promoter etc. Growing every day as more NGS done

Second FH Gene – APOB Innerarity et al PNAS 1997
Myant, Athero 1993

Carriers of 3527Gln in UK
~ 1.2/1000
Cys disulphide 3167-3297

• Majority caused by single mutation in APOB gene
• Alters Arg3500 to Gln (R3500Q) (now p.R3527Q)
• Causes LDL to bind poorly to LDLR
• Leads to slower clearance and higher plasma LDL

• Milder than LDLR-FH but is expressed in childhood
• All patients “identical by descent” – mutation ~5000 years old

APOB R3527Q is most common cause of FH in UK

J Boren et al. J Clin Invest. (1998)

PCSK9 : the 15 year pathway

Nature Genetics 2003
Gain of function → FH

NEJM 2006
Loss of function → LDL

NEJM 2017
NEJM 2012
Block Reduces
functionCHD
→ events
LDL

Many gain-of-function (FH) and loss of function
(protective) variants known.
Only common FH-causing mutation in UK is D374Y severe and penetrant at young age

Examination of published FH-causing variants
Iacocca et al Hum Mut 2018

18% in exon 4 – codes for
ApoB binding “fingers”

Benign

Percentage

100

VUS

n=2314

80

Pathogenic
n=353

n=216

70
58

60

46

40
20

Published variants “coded” using strict
ACMG criteria

Unclear

27
9

8

13

15

10

16

13 14

0
LDLR

APOB

PCSK9

Only Pathogenic/likely pathogenic
variants reported as FH-causing.
All VUS need further work to → FH
causing or not
https://databases.lovd.nl/shared/genes/LDLR

4th Gene? - APOE p.Leu167del causes FH
Hum Mutat 34:83–87, 2013

.

•

Genome-wide mapping+ exome sequencing

•

Found 3bp deletion in APOE → p.(Leu167del)

•

This de-stabilises α-helix in binding domain

•

Demonstrated co-segregation with high LDL-C

•

And decreased catabolism of LDL

Confirmed by Cenarro et al 2016
High Chol

•

Sequenced APOE in 288 no mutation LDLR/APOB/PCSK9
FH patients

•

Found 3.1% carried p.(Leu167del), none in 220 control
subjects

•

Showed AD pattern in 8 families – LDL-C in carriers =
6.6mmol/l vs 3.7mmol/l in non carriers but Tg also mildly
(50%) elevated

NGS panel for FH should include APOE
Expressed in childhood

Genetic Causes of FH in UK
•
•
•
•
•
•

LDLR – Commonest cause >2300 world wide >400 in UK
APOB – One common mutation p.R3527Q
PCSK9 – Gain of Function – Least frequent but most severe cause

APOE – Leu167del freq unknown
LIPA – Homozygosity → recessive FH
LDLRAP1 – homozygosity (stop)→ recessive FH

DNA tests for FH - Offered by all 7 UK NHS Diagnostic
Genomic Hub Labs

•
•
•
•

LDLR
APOB
PCSK9
APOE

All use NGS to capture and sequence exons of all
genes in one run
96 samples can be handled in one run
Costs fallen from £6-700 to ~£250, single mutation in
relative ~ £70.
Time taken to report fallen from 3 months to 4-6 weeks

Mutation found in 40% of
patients with a clinical diagnosis
of FH
Overall ~ 50-60% of clinical FH
patients have no mutation found

Polygenic Cause of no mutation FH
HYPOTHESIS: Having a large number of common genetic variants that each raise LDL-C by a
small amount could mimic Monogenic FH

Talmud et al Lancet 2013

•

GWAS had identified > 90 SNPs → modest LDL-C raising

•

Used 12 common LDL-Raising SNPs to construct a “weighted” Polygenic Risk Score (PRS)

•

Compared mean PRS in 321 UK mutation -ve FH patients and 451 from Belgium vs 3000 healthy
subjects (Whitehall II study)

•

Results in UK non-mutation FH patients show that in at least 80% a “polygenic” cause of their
elevated LDL-C is most likely explanation

•

Results confirmed in Belgium patients and in samples from 7 other countries - Futema et al Clin
Chem 2015, Mariano et al Clin Genet 2020.

Weighted Gene Score in FH/M- vs WHII
Talmud et al Lancet 2013

Developed PRS based on SNPs identified by Global Lipid
Genetics Consortium (GLGC) (Teslovitch et al, Nature, 2010)
CHR
1
1
2
2
6
6
6
11
14
19
19
19
19

SNP
rs2479409
rs629301
rs1367117
rs6544713
rs3757354
rs1800562
rs1564348
rs11220462
rs8017377
rs6511720
rs7412
plus
rs429358

Gene
PCSK9
CELSR2
APOB
ABCG8
MYLIP
HFE
SLC22A1
ST3GAL4
KIAA1305
LDLR
APOE
APOE
APOE

A1
G
G
A
T
T
A
C
A
A
T

ɛ3
ɛ3
ɛ3

A2
A
T
G
C
C
G
T
G
G
G
ɛ2
ɛ3
ɛ4

Beta
0.052
0.15
0.10
0.07
0.037
0.057
0.014
0.05
0.029
0.18
-0.4
0.0
0.1

Improved precision by scaling for size of effect of
each SNP - Weighted Score

FH/M- Mean weighted score

p-value 4.5 x10-16

54% of FH/M- are in the top three deciles of score vs
11% in the lowest three deciles

Monogenic & Polygenic causes of high Cholesterol
You can be above diagnostic threshold because of :
1.
having a pathogenic mutation in a single gene or by
2.
the combination of > average number of common variants

LDLR

Frequency

PCSK9
APOB
APOE

SNP2
SNP1
2.0

3.0

SNP4
SNP3

4.0

5.0

SNP6

SNP5
6.0

7.0

8.0

Total Cholesterol mmol/l
FH diagnostic cut-off

9.0

CHD in Monogenic versus Polygenic FH
Aims:
To compare the extent of atherosclerosis in individuals with a
clinical diagnosis of FH and similar LDL-C levels but with a
monogenic vs polygenic aetiology

Atherosclerosis 2018

Patient Demographics Royal Free
Methods
Polygenic
N=30
47

P
value

Male

Monogenic
N=56
40

Carotid IMT was measured in B-mode by a Philips CX50
machine equipped with a 5-10 MHz linear array probe.

Age

50 (14)

57 (12)

0.03

TC mmol/l

8.1 (1.5)

8.2 (1.0)

0.5

CAC was measured using Symbia TruePoint T6 SPECT/CT
scanner (Siemens) in UK and dual-source CT scanner Somatom
Definition FLASH, Siemens in Holland.

LDL-C mmol/l

5.8 (1.6)

5.9 (0.9)

0.8

HDL-C mmol/l

1.5 (0.4)

1.9 (1.1)

0.1

TG mmol/l

1.2 (0.5)

1.6 (0.7)

0.01

75

85

0.7

Recruited from outpatient lipid clinics in UK, (Royal Free
Hospital, London and Russells Hall Hospital, Dudley),
Netherlands, Erasmus Medical Centre, Rotterdam,

%age on LLT

Polygenic older and higher TG but well-matched for LDL-C

CIMT Results
CT Coronary Angiogram (CTCA)
cIMT after Adjus’t for Age and Gender
Monogenic

Polygenic

Mean (95%CI)

Mean (95%CI)

P
value

Mean-cIMT

0.74 (0.70 - 0.79) 0.66 (0.61 - 0.72)

0.03

Mean CCA

0.65 (0.61 - 0.68) 0.62 (0.58 - 0.66)

0.3

Max CCA

0.5

Mean bulb

0.72 (0.68 - 0.77) 0.70 (0.64 - 0.76)
0.81 (0.74 - 0.89) 0.70 (0.62 - 0.79)

0.05

Max bulb

0.96 (0.85 - 1.07) 0.80 (0.69 - 0.93)

Mean ICA
Max ICA

•
•
•
•
•

Coronary artery disease severity score
Assessment of plaque burden/morphology
The total plaque volume
Calcified and non-calcified volume
Recruited patients from Holland and UK
Monogenic

Polygenic

UK

N = 124
mean (95% CI)
33.45 (13.9-81.5)

N = 42
mean (95% CI)
1.05 (0.32 -3.44)

0.08

Netherlands

22.9 (12.1-43.4)

11.1 (2.3 – 54.0)

0.74 (0.66 - 0.83) 0.60 (0.52 - 0.70)

0.04

Total

24.5 (14.4-41.8)

2.65 (0.94 -7.44)

0.82 (0.69 - 0.96) 0.65 (0.52 - 0.81)

0.1

Monogenic have ~12% thicker cIMT

CAC score

p value

0.0004

CAC score 9.27 x higher in the monogenic compared to the
polygenic group after adjustment for centre, age and gender
(p=0.0004).

> CAD risk in Monogenic vs Polygenic high LDL-C

JAMA Cardiol. 2020;5(4):390-399.

Aims:
To compare CVD risk in those with monogenic FH (mFH), polygenic hypercholesterolaemia (PGH),vs nongenetic
hypercholesterolemia (NGH)
DESIGN, SETTING, AND PARTICIPANTS:
•

UK Biobank, (40-69 yrs). Genotyping array and exome sequencing →

•

Those with monogenic FH (LDLR, APOB, and PCSK9 n = 277)

•

PGH (LDL-C polygenic score >95th percentile based on 223 SNPs in the entire cohort (n = 2379), vs NGH (n = 2379).

•

CVD = Revascularisation, MI, Stroke, plus all-cause mortality.

Hazard Ratio for CVD risk
in mFH vs PGH vs NGH
Overall HR in mFH vs rest of sample =
1.78 (1.3-2.5; P < .001).
For those < 55 years HR = 3.17 (1.965.12; P < .001).

Highest “LDL-C Burden” in mFH, lower in
PGH, and lowest in NGH. Conclusion :
PRS has clinical utility

Compared to non genetic high LDL-C,
Polygenic High LDL-C → ~30% higher
CVD risk and mFH → ~2 fold higher

What about use of LDL PRS in FH patients?
•

Mounting evidence that individuals with clinical FH and both a
monogenic cause and a high PRS have > CVD risk than those with
monogenic FH and a low score (Trinder et al 2019, Trinder et al 2020)

HR for ASCVD

•

In a meta-analysis of ~1000 M+ve FH, those with PRS
a 78% higher HR for CVD vs <20th

•

This risk was in part but not fully explained by their higher LDL-C.

>80th

%ile had

PMID: 33079599

Based on this data it is appropriate to consider using intense lipid-lowering therapy and even lower LDL-C ontreatment targets for those with a PRS > 8th decile

How Many M+ FH are currently Known?
Kate Haralambos
•

Since 2014 BHF have “seed-corn” funded 29 FH Nurses in 12 centres

•

Covers ~50% of the UK population

•

PASS database (HEARTUK) allows regular updates
NI

Wales

Scotland

England*

Total UK

Population covered (million)

1.87

3.17

5.37

22.9

39.61

Year began Genetic Testing

2000

2005

2008

2003-5

% Identified (using 1 in 270)

21.4%

12.2%

10.6%

5.8%

7.7%

Index Positive

343

643

1081

3059

5126

Index Negative

2767

2189

5782

7991

30

92

160

10.9%

21.9%

Positive Relatives

1136

Negative Relatives

•

To date ~24,500 index and >12,000 relative
genetic tests

•

→ 5126 M+ve index cases

18729

•

and 6188 M+ve relatives

401

683

•

of whom >460 are under 20yrs

15.4%

26.7%

20.9%

792

1028

3232

6188

1237

661

1073

3174

6145

Rels tested per POS index

6.9

2.3

1.9

2.1

2.4

POS Rels per POS index

3.3

1.2

1.0

1.1

1.2

1479

1435

2109

6291

11314

Index VUS
Diagnostic yield

Total Positives (not inc VUS)

* Some centres only started 2017-18

~8% of predicted FH in UK!
Need to fund ~150 nurses over UK to
→ >25% of FH patients within 5 years

Summary

Clinical Diagnosis of FH

Monogenic FH

Polygenic
Hypercholesterolaemia

High risk of coronary
artery disease
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Management of Familial
Hypercholesterolaemia
Dr Jaimini Cegla
MRCP FRCPath PhD Consultant in Chemical Pathology
and Metabolic Medicine Hammersmith Hospital Lipid Clinic

An unrecognised, potentially
fatal, treatable disease
Genetic disorder – we know the genes involved
Common –as Type 1 DM

50% men will have MI by age of 50 and 60% of women by age of 60
Treatable
Underdiagnosed

LDL metabolism

Hobbs et al; J Clin Inv, 2003

Nordestgaard et al; Eur Heart J, 2013

Why do FH patients have such
premature CHD?

LDL-Burden = LDL-C
level x years exposure
Nordestgaard et al; Eur Heart J, 2013

Management

Lifestyle modification

LDL lowering drugs
•
•
•
•
•
•

Statins
Ezetemibe
Bile acid sequestrants
PCSK9 mab
Bempedoic acid
Inclisiran

LDL-Apheresis

Assess additional CVD risk factors
Presence of additional CVD risk factors should
guide the intensity of management
•
•
•
•
•

Hypertension, diabetes, obesity, smoking
Lipoprotein(a)
Level and duration of untreated LDL cholesterol
Prematurity of the family & personal history of CVD
Q-RISK and other CVD risk equations should not be used

Cardiovascular imaging may be useful for
assessing asymptomatic patients
• Cardiac computed tomography+/-angiography
• Carotid ultrasonography
• Clinical value of imaging not fully established

NICE CG71

Lifestyle
• Regard lifestyle advice as a
component of medical management,
and not as a substitute for lipidmodifying drug therapy. [2008]
• Diet

• Physical activity
• Weight management
• Alcohol consumption

• Smoking advice

NICE CG71

Adults
• Lipid-modifying drug therapy should be lifelong. [2008].
• Offer high-intensity statin as initial treatment and aim for ≥ 50% reduction in LDL-C from baseline. [2017]
• Ezetimibe monotherapy if statin therapy is contraindicated or not tolerated or co-administered with statin when
LDL-C not appropriately controlled1 [2016]

Refer to specialist FH service for the following:
• Maximum tolerated dose of a high-intensity statin and ezetimibe does not achieve a recommended reduction in
LDL-C of greater than 50% from baseline. [2008]
• At very high risk of a coronary event:
• Established coronary heart disease.
• A family history of premature CHD.
• Two or more other CV risk factors (eg male, smoke, hypertension or diabetes). [2008]
• Consider bile acid seq/fibrate if intolerance/contraindications to statins/ezetimibe, [2008, amended 2017]
• If LDL-C not controlled despite maximal tolerated see the NICE tech appraisal on PCSK9 inhibition. [2017]

1. Ezetimibe for treating primary heterozygous-familial and non-familial hypercholesterolaemia. NICE Technology appraisal guidance [TA385]: 24 February 2016

NICE CG71

Can LDL be lowered
in FH patients?

Hadfield et al; 2007

Statins decrease mortality in FH

Simon Broome UK FH Registry papers; Athero, 1999

PCSK9 mAbs

a

b

NICE TA394

Raal et al, Lancet. 2015

Bempedoic Acid

a

Ray et al, NEJM. 2019

b

Bempedoic Acid and NICE

NICE TA694

Inclisiran

a

b

Adapted from Kosmas CE et al. Diseases 2018.

Inclisiran and NICE

NICE TA733

LDL-lowering apheresis

• Consider LDL apheresis in homozygous FH. The
timing will depend on response to drug therapy
and presence of coronary heart disease. [2008]
• In exceptional instances, consider LDL apheresis
for heterozygous FH. This should take place in a
specialist centre on a case-by-case basis and
data recorded in an appropriate registry. [2008]
• Recommend arterio-venous fistulae as the
preferred method of access. [2008]

NICE CG71

Lipoprotein apheresis
how it works

Comparison of guideline targets

aUse

a threshold of >5.0 mmol/l to consider using a PCSK9 inhibitor as third-line therapy.
target to <1.4 mmol/l if another major risk factor (eg. smoking, DM, hypertension or unequivocal ASCVD on imaging).
cUse a threshold of >3.5 mmol/l to consider using a PCSK9 inhibitor as third-line therapy.
bLower

Adapted from Watts et al, Nature Rev Cardiol 2020

Children and young people
• Seen by specialist FH service in an appropriate child/young
person-focused setting [2008]
• Lipid-modifying therapy considered by the age of 10 years
depending on:
• their age
• the age of onset of CHD within the family, and
• the presence of other CV risk factors, including their LDL-C
. [2008]

• In exceptional instances, consider offering:
• a higher dose of statin than is licensed for use in the
appropriate age group, and/or
• more than one drug therapy, and/or
• drug therapy before the age of 10 years. [2008]
•
•
•

NICE CG71

If intolerant of statins, consider bile acid sequestrants, fibrates or
ezetimibe. [2008]
Routine monitoring of growth and pubertal development. [2008]
In homozygous FH, LDL-C may be lowered by lipid-modifying drug
therapy and this should be considered before LDL
apheresis. [2008]

Contraception and pregnancy
•

Contraception for women and girls with FH

•

Discuss the risks for future pregnancy and the foetus while
taking lipid-modifying drug therapy at least annually. [2008]

•

Combined oral contraceptives (COCs) are not generally
contraindicated with lipid-modifying drug therapy. [2008]

•
•
•
•

•
•
•

NICE CG71

Information for pregnant women with FH
No reason to advise against pregnancy or breastfeeding in women
with FH. [2008]
Lipid-modifying drug therapy should be stopped 3 months before
conception and pregnancy [2008]
Women with FH who conceive while taking statins or other
systemically absorbed lipid-modifying drug therapy should be
advised to stop treatment immediately and they should be offered
an urgent referral to an obstetrician for a fetal assessment. [2008]
Shared-care arrangements, to include expertise in cardiology and
obstetrics, essential for women with homozygous FH. [2008]
Serum cholesterol should not be measured routinely during
pregnancy. [2008]
Resins are the only lipid-modifying drug therapy that should be
considered during lactation. [2008]

Summary: An unrecognised,
potentially fatal, treatable
disease
Genetic disorder – we know the genes involved
Common –as Type 1 DM

50% men will have MI by age of 50 and 60% of women by age of 60
Treatable
Underdiagnosed
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Identification of FH cases in
primary care
Professor Nadeem Qureshi
Professor of Primary Care, University of Nottingham,
PRISM research group
The following slide deck is courtesy of the University of
Nottingham PRISM research group

Translation to Practice:
Improving identification of
familial hypercholesterolaemia
in primary care
Professor Nadeem Qureshi
PRISM research group

Familial Hypercholesterolaemia

25% meet NICE criteria

Detection Rate: 1/17719

Research question: Can we improve identification of FH in primary care using a
novel case-finding approach and how does this compare to using existing criteria for
case-finding?
Aim: To develop and validate a bespoke case-finding tool using only data routinely
available in primary care electronic health records, and compare this to existing criteria

Improving identification of Familial Hypercholesterolaemia in Primary Care

Familial Hypercholesterolaemia Case Ascertainment Tool (FAMCAT)

FAMCAT Calibration Plot

Model 1: Total cholesterol > 7.5 mmol/L or LDL cholesterol > 4.9 mmol/L
Model 2: Simon Broome criteria
Model 3: Dutch Lipid Clinic criteria
Model 4: FAMCAT model

Familial Hypercholesterolaemia Case Ascertainment Tool (FAMCAT)
Subsequent External Validation Studies (2017-2018)
• NIHR SPCR Funding to conduct two external validations of FAMCAT in other GP systems
681 General Practices using Vision GP systems
Algorithm derivation: 2,228,562 patients
Internal validation: 742,851 patients (randomly selected)

1500 General Practices using EMIS GP systems
External validation: 747,000 patients (randomly selected)

260 General Practices using EMIS/TPP GP systems
External validation: 1,030,183 patients (entire sample)

Familial Hypercholesterolaemia Case Ascertainment Tool (FAMCAT)
QRESEARCH External Validation
Area under curve
FAMCAT Calibration Across Deciles

S. Weng, J. Kai, R. Akyea, N. Qureshi. Improving identification of familial hypercholesterolaemia in primary care using FAMCAT
(Familial Hypercholesterolaemia Case Ascertainment Tool): validation in a large population database. European Society for
Human Genetics Conference in Milan, Italy 16-18 June 2018

Familial Hypercholesterolaemia Case Ascertainment Tool (FAMCAT)
RCGP External Validation
Area under curve
FAMCAT Calibration Across Deciles

Familial Hypercholesterolaemia Case Ascertainment Tool (FAMCAT)
FAMCAT web-based calculator

https://prism-uon.shinyapps.io/FAMCAT/

Familial Hypercholesterolaemia Case Ascertainment Tool (FAMCAT)

https://www.nottingham.ac.uk/primis/tools-audits/tools-audits/familial-hypercholesterolaemia.aspx

Diagnosis and Screening

Family History Recording

Drug Prescribing

Sample Patient Data From General Practice

Patients ranked highest to lowest probability of FH (note yellow highlight: FAMCAT
captures high number of younger patients (< 50) with raised cholesterols) → these
are the priority cases to be assessed

Fulfil S-B cholesterol critieria* (175)

Cascade testing by
genetic testing (8)

Manual HER review (260)

Genetic and lipid results returned to GP
(283)

GP perform genetic and lipid tests (283)

Confirmed FH
genetic variant (13)
Recruited with increased risk of FH 9336)

Automated FH case finding in primary care EHRs of adult
patients with cholesterol recordings (86 219)

FAMCAT & Genetic testing clinical utility study

FH genetic variant
identified (16)

Referred to
Specialist
(26)

Seen in
Clinic (19)

VUS (10)
Confirmed clinical
phenotype of FH (6)

High polygenic
hypercholesterolaemia
risk score (153)

Cascade testing by
clinical phenotype (2)

Follow up in
GP

Regular
CVD health
assessment

Reduce
modifiable CVD
risk factors

Qureshi N, et al. Case-finding and genetic testing for familial hypercholesterolaemia in primary care Heart 2021;0:1–6. doi:10.1136/heartjnl-2021-319742

Implementation of FH identification & Genetic testing in PC

Qureshi N , Patel RS . Hiding in plain sight: supporting primary care to find familial hypercholesterolaemia and save lives. Heart 2021;107:1190–2.
doi:10.1136/heartjnl-2021-319266

Q&A
round up
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Next steps:
Join us for an informal case based interactive clinic on FH:
Weds 3rd Nov 1-2pm

Join us for the next webinars:
Mon 15th November 1-2pm: Diet and Behaviour change
Behavioural change online and Lynne Garton, Dietetic Advisor HEARTUK

Weds 24th November 12-1pm: Post Cardiovascular disease
event management
Dr Rani Katib Consultant Pharmacist in Cardiology and Cardiovascular Research. Leeds

Institute of Cardiovascular and Metabolic Medicine
Dr Marc Bailey Associate Professor of Vascular Medicine & BHF Intermediate Clinical
Research Fellow. Honorary Senior Clinical Lecturer in Vascular Surgery
Professor Stephen Wheatcroft interventional cardiologist and vascular biologist Leeds
NHS Trust and University of Leeds
All programme content, recordings and next webinar bookings will be housed in the HEART UK pages.
Visit the site for the new e-Learning modules on Identifying FH in primary care, Statin Intolerance, and
the Lipid Management Pathway

Thank you
This webinar has now finished.
Today’s slides and recording will be available after the webinar on the HEART UK pages.
Visit the site for the new e-Learning modules Identifying FH in primary care, Statin
Intolerance, and the Lipid Management Pathway
All programme content, recordings and next webinar bookings will be housed here:
https://www.heartuk.org.uk/tackling-cholesterol-together/home
Some content in this deck is based on slides created and provided by Amgen UK in scientific exchange to our speakers, which have been adapted for this talk

