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Overview

Why is a genetic/genomic diagnosis worth having?

How confident are we about genomic results?

Genomic reports – what you do (and don’t) need to know

Case study: familial hypercholesterolaemia



Why make genetic 

diagnoses?

Clinical diagnosis allows:

• Treatment plan

• Prognosis

• Estimated recurrence 
risk

• Clinical screening for 
relatives

• Patient support groups

Genetic diagnosis allows:

• Treatment may be more 
specific

• Prognosis may be more 
specific

• Precise recurrence risk

• Reproductive testing

• Predictive / cascade 
testing for relatives

• Specific patient support 
groups



Phase II: 

Interpretation
“I think I 

may have 

found a 

corner 

piece.”

The Human Genome Project



A genetic variant is a place in the genome 
where an individual has a different DNA base 
(or group of DNA bases) from the ‘reference’

How many variants are present in the average 
human genome?



Genomic variation 
is common

• ~5 million variants in every genome
~500,000 rare variants

~72 de novo variants

• Exome = ~23,000 variants
– 10,000-12,000 missense variants

– 1,800 missense variants (MAF <1%)

– 92 missense variants (MAF <0.1%)

– 5 rare truncating variants (MAF <0.1%)

– 0-2 de novo variants



Most genetic variants have no / minimal 
impact on health

How do we decide if a specific variant is 
likely to be disease causing or not?



Variant interpretation

1) Does the variant change the protein sequence?

2) Does the variant show the right inheritance pattern?

3) How common is the variant in the general 
population?

4) Has the variant been seen in other patients with the 
same condition?

5) What do we know about this gene already?

6) Can we predict in silico how the variant might affect 
the protein?

7) Has anyone done in vitro research into the effect of 
the variant on the protein? 





ACMG Classification

Class 5 Pathogenic

Class 4 Likely 
pathogenic

Class 3 Uncertain

Class 2 Likely benign

Class 1 Benign

Clinically actionable

Ignore for healthcare purposes

Difficult – but 
mainly ignore



Clinical use of 
genomic data

• In the clinic, only two outcomes of data interpretation:
– Alter clinical management on basis of data

– Do not alter clinical management on basis of data

• The evidence presented must support the plan of action 
AT THE TIME

• Genomic data should be regularly re-evaluated
– Who does this and when?

– How do we manage the patient/family’s expectations?

• Consent and ethical issues: generally very similar to other 
diagnostic tests, with minor additions, e.g:
‒ Familial variants are considered familial data, not individual 

data

‒ Trio tests may detect misattributed relationships e.g. paternity



• How would you advise a patient with this report?

• What would you say to the family of this patient?

• How would this result affect the patient's care?

• What else do the family need to know about this 
result?

Example report

NOTE: research reports may contain useful information for the patient, but should 
NOT be used for clinical care until checked in an NHS accredited diagnostic lab







Reports in 
family context

Intellectual disability
De novo mutation

Additional finding:
Pathogenic
mutation in BRCA1

Died of a 
Stroke at 65

Died in a 
RTA at 45

Died in childbirth
at 37



Intellectual disability
De novo mutation

Well at 85

Died at 97

5 2

3

Reports in 
family context

Additional finding:
Pathogenic
mutation in BRCA1



Familial 

hypercholesterolaemia

Implementing NICE guidance

2nd. edition – January 2012

NICE clinical guideline 71



Simon Broome 
criteria

Definite FH Possible FH

Total cholesterol >7.5mmol/l (adult) or 
>6.7mmol/l (child)

Total cholesterol >7.5mmol/l (adult) or 
>6.7mmol/l (child)

LDL >4.9mmol/l (adult) or >4.0mmol/l 
(child)

LDL >4.9mmol/l (adult) or >4.0mmol/l 
(child)

Tendon xanthomata in patient or first-
degree relative

MI in FDR <60
MI in SDR <50

Pathogenic mutation in 
LDLR/APOB/PSCK9

First or second degree relative 
meeting cholesterol/LDL criteria

70% have a detectable mutation 30% have a detectable mutation

OR



Impact of 
diagnosis

High cholesterol, but young and slim so still quite ‘low risk’

40
Total cholesterol 7.6
BMI 23

Management?

Dietary advice

Consider small dose of statin if no response to diet

Outcome?

Patient at high risk of myocardial infarction in the near 
future



40
TC 7.6
BMI 23

3

2

Died of MI
Age 45

Died of MI
Age 56

High chol
On statin

Diagnosis?

Impact of 
diagnosis



Management:

Refer to lipid clinic

High dose statin treatment

Genetic testing

And other family members? 

Impact of 
diagnosis



40
TC 7.6
BMI 23

3

2

Died of MI
Age 45

Died of MI
Age 56

High chol
On statin

Family testing for FH using the genetic diagnosis

Impact of 
diagnosis



Kaplan–Meier curve estimates of cumulative CHD-free survival among individuals with familial 

hypercholesterolaemia according to statin treatment (P < 0.001 for difference). 

Nordestgaard B G et al. Eur Heart J 2013;eurheartj.eht273



Use of genomics 

in healthcare

Diagnostic grade 
genes analysed

Accredited report

Research analysis

Diagnosis

No diagnosis

AF analysis?

More investigations suggested by genomic results

Pharmacogenomics



Conclusions
• Good quality advice depends on detailed, accurate 

information (the test report)
• Interpretation of genomic variation in the clinical 

context is a highly skilled art as well as a science
• Getting it wrong can have major clinical implications
• Results must be interpreted in the context of the 

clinical situation and family history
• A negative genetic test rarely ‘rules out’ a diagnosis
• Genetic and genomic testing is a fantastic diagnostic 

tool, but like other diagnostic tools has false positive 
and negative outcomes; these may change over time

• Genomic data is (currently) better at explaining 
existing phenotypes than predicting future disease


