The new ways we manage lipid disorders:
What does a physician need to know,
and do, now ?
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Familial hypercholesterolaemia gene testing
New Drugs
LDL and diabetes
Insulin resistance and impact of lifestyle

Familial chylomicronaemia syndrome
Acute pancreatitis
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Genetic determinants of LDL-cholesterol variation
Powerful single gene effects:
Heterozygous familial hypercholesterolaemia
LDL-receptor
0.3% of population
ApoB
LDL levels 2 fold higher and from birth
PCSK-9
Cardiovascular risk 4 fold increase
If untreated then coronary event in 50% of men
and 30% of women by age 50
Homozygous FH: 2 in a million exc consanguinuity
LDL 4x from birth, and CVD in 1st and 2nd decade

Cumulative effects of
weaker multiple genes
interacting with behavioural
& environmental factors

16% of the population
At >1SD above mean
increasing CV risk
(1SD = 1 mmol/L)

Picture of the role of PCSK-9, LDL-R and ApoB in LDL-uptake in to liver cells
From Nature Reviews Cardiologh

Case 1: 42 year old male

Referred: high cholesterol 8.5 mmol/L and statin intolerance
ALT > 100 with simvastatin 2008 & atorvastatin 2018
Feeling tired, foggy brain and aches in legs with 3 statins
PMH: hypothyroidism and testicular cancer
Meds: mirtazapine, levothyroxine, ezetimibe
Stopped smoking 10 years ago
Alcohol 10-20 units/week
Exercise: gym-based exercise bike 2-3 times a week

Case 1: 42 year old male

Referred: high cholesterol 8.5 mmol/L and statin intolerance

Died aged 47
smoker
Died 52 brain tumour
MI aged 49
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Simon Broome Criteria for
(heterozygous) familial hypercholesterolaemia
Adult with
total cholesterol > 7.5 mmol/L
or LDL cholesterol > 4.9 mmol/L

OR

Child younger than 16 with
total cholesterol > 6.7 mmol/L
or LDL cholesterol > 4 mmol/L

patient, 1st or 2nd degree relative
with tendon xanthomas
OR
DNA evidence of functional LDL-R,
ApoB or PCSK-9 gene variant

myocardial infarction at
age < 50 in a 2nd degree relative
age < 60 in a 1st degree relative
OR
total cholesterol> 7.5mmol/L in
a 1st or 2nd degree relative
(> 6.7 if younger than 16)

Definite FH

Possible FH

Modified Dutch
Lipid Clinic
Network Score

1st or 2nd degree relative with
CHD aged under 60 years
CHD aged under 45 years
LDL-cholesterol > 4.9 or total cholesterol > 7.5
age < 18 years and total cholesterol > 6.7
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Patient has premature corneal arcus
patient or 1st or 2nd degree relative has tendon xanthoma(s)
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Physical signs

Patient clinical history
CHD before age 45 years
CHD before age 50 years
CHD before age 60 years
stroke or PVD before age 60 years
Patient untreated LDL-cholesterol
LDL-cholesterol 8.5 or higher
LDL-cholesterol 6.5 to 8.4
LDL-cholesterol 5.0 to 6.4
LDL-cholesterol 4.0 to 4.9
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Patient fasting triglycerides
triglycerides 2.5 to 3.4 -2
triglycerides 3.5 to 4.9 -3
triglycerides 5.0 or higher -4

Modified Dutch Lipid Clinic Network Score
% probability of having a mutation
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MDLCN score

Familial hypercholesterolaemia Gene testing program Yorkshire & Humber
Lipid clinics at Hull, York, Leeds & Calderdale (covering 4 million +)
Genes tested: LDL-Receptor
Apolipoprotein B
PCSK-9
Since June 2017:

*
Leeds

*
York

*
Huddersfield

941 index cases tested, 751 results available
FH-causing gene variant found 264 (35%)
Variant of uncertain significance 66 (9%)
No variant found (56%)
689 cascade cases tested, 581 results available
FH-causing gene variant found 295 (51%)
Variant of uncertain significance 8 (1%)
No variant found (48%)

*
Hull

Case 1: 42 year old male
Referred: high cholesterol 8.5 mmol/L and statin intolerance

Fulfils Simon-Broome Criteria for heterozygous FH
MDLCN score = 10 so eligible for gene testing for FH

Also on maximum tolerated oral LDL lowering medicines
But LDL cholesterol sustained > 5 mmol/L
So eligible for PSCK-9 inhibitor therapy

NEJM Fourier study
Evolocumab and Clinical Outcomes in patients with cardiovascular disease

PCSK-9 medicines and NICE

On maximum (tolerated) dose of oral statin+ezetimibe PLUS

Primary non-familial hypercholesterolaemia or mixed dyslipidaemia
after 1 CVD event when LDL-cholesterol persists > 4 mmol/L
after 2 or more events when LDL-cholesterol persists > 3.5mmol/L
OR
Familial hypercholesterolaemia
when LDL-cholesterol persists > 5 mmol/L
after one or more CVD event when LDL-cholesterol persists > 3.5 mmol/L
Event = ACS, revascularisation, ischaemic stroke or PAD

Change in LDL-cholesterol after 2 doses a month apart of
inclisiran: RNA inhibitor of PCSK9

©

Case 2: 45 year old male

Referral letter cholesterol 7.9 mmol/L, non-HDL cholesterol 7.1 mmol/L,
BMI 38 kg/m2
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Case 2: 45 year old male
Referral letter cholesterol 7.9 mmol/L, non-HDL cholesterol 7.1 mmol/L

No cardiovascular disease events or symptoms but has high BP
Medicines: allopurinol 300mg daily for gout
Non-smoker and alcohol intake < 5 units/week
No regular exercise
Mother aged 75 has type 2 diabetes and also gout
2 sisters: one had gestational diabetes in both pregnancies
other had no children (?PCOS)
BMI 37.2 kg/m2 and BP 164/86

Diagnosis:
insulin resistance
hypertriglyceridaemia, hypertension, gout, “pre-diabetes”
with family evidence of same
high cardiovascular risk and high diabetes risk

Qrisk3-2018 10 year cardiovascular risk score = 16.9%
34% if diabetes
expected for age 2.4%
Qdiabetes 10yr risk =

54.8%
73.1% if he was on a statin

Total 91140 participants without diabetes. Mean follow-up 4 years
Diabetes incidence: 4.89% assigned to statin, 4.5% assigned control
NNH: 1 extra case of diabetes for every 255 treated for 4 years

So
Statins increase type 2 diabetes risk
Mendelian randomisation studies (HMGCoAR and PCSK-9 genes) indicate
genetically lower LDL-cholesterol levels associated with increased
type 2 diabetes risk
This predicts that
PSCK-9 inhibitors will increase type 2 diabetes risk too
But…
Cardiovascular risk reduction outweighs diabetes risk increase
at least at most diabetes risk levels

It is possible to decrease cardiovascular risk without increasing diabetes risk

Case 2: 45 year old male

Referral letter cholesterol 7.9 mmol/L, non-HDL cholesterol 7.1 mmol/L
Intervention options:
Referral to National Diabetes Prevention Program
Weight loss
Regular physical exercise
5-6 days a week, 30+ minutes / day, breathlessness
parkrun
Blood pressure control
Zero alcohol
Review and then reconsider statin ?

Free, weekly, 5km walk, jog, run or volunteer, timed
Inclusive, friendly, all ability.
9am every Saturday.
Register for free at www.parkrun.org.uk/register

J Am Heart Assoc 2016

Total of over 40,000 CVD mortality events in the included studies
over 19,000 developed type 2 diabetes
During average follow-up of 12 years
150 min of moderate intensity activity / week
reduced relative risk for

CVD mortality by 23% (16-29%)
CVD incidence by 17% (11-23%)

Type 2 diabetes incidence by 26% (23-28%)

Case 3: 43 year old male
Referred as high triglycerides, new diabetes and (whitecoat) hypertension
Mum found to have had an MI on an ECG when 52 yr old

Exercise
Diet
Alcohol intake u/wk

July 2019
none
standard
35

October 2019
nearly every day
very low carbohydrate
0

Weight (kg)
BMI (kg/m2)

121
37.2

111
34.1

Cholesterol (mmol/L)
Triglyceride (mmol/L)
HDL-cholesterol
LDL-cholesterol
HbA1c

6.5
16.8
0.6

4.5
2.0
1.0
2.6
38

96

Case 4: 18 year old female
Recurring severe abdominal pain as a child
Acute pancreatitis when 13 and 15 years old
Lipaemic blood when admitted to hospital
Triglyceride measured at 60 mmol/L
Since then all TG measures above 30 mmol/L
Otherwise well
Occasional heartburn
Implanted contraception
Works in a Macdonalds
Walks to work and back
Smoking 10/day
No alcohol and on a “as low as possible fat diet”

Case 4: 18 year old female
Recurring severe abdominal pain as a child
Acute pancreatitis when 13 and 15 years old
Her 13 year old brother has had intermittent
rash of eruptive xanthomas

Familial Chylomicronaemia Syndrome
Failure of chylomicron processing
due to double gene hit affecting lipoprotein lipase

Genes implicated include:
Lipoprotein Lipase
ApoC2: activator of lipoprotein lipase
ApoA5:potent stimulator of apo-C2 lipoprotein lipase

Proposed criteria for Familial Chylomicronaemia Syndrome
Fasting TG > 10 mmol/L for three consecutive analyses
Or
Eruptive xanthomata

5

Fasting TG > 20 mmol/L at least once

1

Previous TG < 2 mmol/L

-5

No secondary factor:
ie includes alcohol, uncontrolled diabetes,
metabolic syndrome, corticotherapy
but doesn’t include pregnancy * or ethinyl oestradiol

2

History of pancreatitis

1

Unexplained recurrent abdominal pain

1

No family history of familial combined hyperlipidaemia

1

No response to lipid lowering treatment

1

Onset of hyperTGaemia or pancreatitis at age
< 40 years
< 20 years
< 10 years

1
2
3

12
10+ = FCS very likely

FCS very likely
FCS unlikely
FCS very unlikely

10 or more
9or less
8 or less

Treatment for Familial Chylomicronaemia Syndrome
Ultra low fat diet: <10g fat per day
Avoid alcohol
Likely to need vitamin D supplementation

Volanesorsen
An anti-sense inhibitor of APOC3 synthesis. Fortnightly injection
Reducing ApoC3 results in increased chylomicron processing by pathways
independent of lipoprotein lipase
Often lowers platelet count
EAMS → NICE → ? NHSE specialist commissioning

Started volanesorsen
23/09/2018

Case 5: Referral from surgery

32 year old lady with severe abdominal pain and vomiting
Lipaemic blood
Nothing measurable in the lab except:
Triglycerides 62 mmol/L
Cholesterol 20.2 mmol/L
She’s on her way back from the CT scanner
Please come and see her and advise
We’ve written her up for a statin

Severe hypertriglyceridaemia with pancreatitis
Immediate management:
Pregnancy test
Most important stop supply of lipid (chylomicrons) to blood:
nil by mouth
fat free tube feeding
fat free parenteral feeding
Consider lipoprotein lipase activating medicines
heparin (low molecular weight heparins)
glucose control with insulin
No role for immediate statin, fibrate or omega-3 fatty acid ethyl esters
No good evidence for a role for plasmapheresis

Aim for TG less than 10 mmol/L

Take home messages

HyperTGaemia: exclude alcohol and hyperglycaemia
Hypercholesterolaemia: know the triglyceride
Gene testing now part of the pathway for likely FH
LDL hypothesis is robust but lower LDL likely means higher diabetes risk
Talk to your patients about exercise and parkrun

