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Practical Procedures

Drawing a pedigree for inherited 
cardiovascular conditions

modification, medication, implantable 
devices (pacemakers and ICDs) and sur-
gery can be targeted to help reduce risks, 
alleviate symptoms in addition to prevent-
ing premature sudden death (Department 
of Health, 2005). History from a pedigree is 
as important for clinical management as 
any other diagnostic test. More than an 
information-gathering exercise, a pedigree 
doubles as a tool for diagnosis and to pro-
vide education about risks and family 
screening (Table 1).

Cardiac clinical nurse specialists with 
experience in inherited cardiovascular 
conditions are appropriately placed to 
advance their role by using this ability, in 
what has traditionally been the remit of 
clinical genetics. Nurse specialists have 
relevant medical knowledge and counsel-
ling skills which are integral components 
of this task.

How to take a family history

Preparation
If possible let the patient know in advance. 
This may be included in a prior discussion, 
phone call, or written information regarding 
the planned exercise. Being prepared allows 
the patient time to consider the information 
requested and contact family members 
should he/she desire to clarify details.

Pedigree-taking is usually performed 
during a face-to-face consultation. However, 
it is a versatile skill that can also be used 
over the phone. It may be the sole purpose 
of a consultation or an integral component 
of a clinic appointment. Perhaps a more 
viable option for time-constrained services 
is the use of a pedigree questionnaire 
(Morales et al, 2008). This can be sent via 
post or email and allows the patient time to 
investigate family details, particularly dates 
of significant events (births, deaths, diagno-
sis, surgery), medical conditions and paper-
work (death certificates and postmortem 
reports). The questionnaire should ideally 

be coupled with a subsequent appointment 
where the information can be discussed 
and pedigree drawn.

The level of detail gained will depend on 
the priority of the information being gath-
ered, the skill of the practitioner, the will-
ingness, memory, and language skills of the 
patient and the time available to undertake 
the task. A minimum of three generations 
should be documented (Skirton et al, 2005) 
and in clinical practice with the above 
variables this may range up to five. While 
information from distant relatives may be 
sketchy, it is possible to identify young 
deaths that may have occurred from car-
diac events. A family history of epilepsy is 
important as this could potentially indicate 
a misdiagnosed arrhythmic condition. If 
other family members are present, espe-
cially from more than one generation, it is 
usually directly beneficial and adds to the 
amount of information obtainable.

Basic practical steps 
1. Start in the middle lower part of a blank 

A4 page. Draw the symbol for the per-
son giving you the history with an 
arrow identifying him/her (Table 2). 
This person is usually referred to as the 
proband if he/she is the initial family 
member where the condition has been 
identified. Otherwise he/she is referred 
to as a consultand if seeking genetic 

Taking a family history is an 
assessment skill that considers 
physical, psychological and social 

components. It redirects the focus from 
the individual patient to the larger context 
of the family. By doing so it is possible to 
gather the medical history of multiple 
family members in a single place. The task 
itself can be as simple or complicated as 
needed, although obtaining a basic 
understanding and recognition of 
pedigree conventions will benefit anyone 
working with inherited disease.

Inherited cardiovascular conditions 
(ICCs) affect more than 340 000 people in 
the UK. They include inherited arrhyth-
mias (long-QT syndrome, short-QT syn-
drome, Brugada syndrome, catecholamin-
ergic polymorphic ventricular tachycar-
dia), or cardiomyopathies (hypertrophic 
cardiomyopathy, dilated cardiomyopathy, 
arrhythmogenic right ventricular cardio-
myopathy), arteriopathies (Marfan, Ehlers-
Danlos and Loeys-Dietz), muscular dys-
trophies (Emery-Dreifuss muscular dys-
trophy and myotonic dystrophy) and 
familial hypercholesterolaemia (FH) 
(Burton et al, 2009). Through screening 
and identifying people with these condi-
tions, preventive measures such as lifestyle 
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advice and may or may not be affected. 
Beneath write his/her name, date of 
birth and key words to summarize the 
medical history.

2. Ask about the patient’s partner(s) and 
children, and if there are any grandchil-
dren. Draw the relevant symbol for each 
individual and connect using the appro-
priate lines to represent the relationships 
(Table 3).

3. Draw in any siblings (brothers and sis-
ters). Then add any of their partners and 
children.

4. Draw the patient’s mother and father.
5. Starting with the mothers’ side draw her 

siblings, their partners and descendants, 
and finally parents (the proband/con-
sultand’s maternal grandparents)

6. Repeat this process on the father’s side.
7. Add any other family members.
8. Questions to ask during the consultation 

‘Were there any family members with 
heart disease?’ 
‘Did anyone in the family die suddenly 
or at a young age?’ 
‘Were any of your family members relat-
ed (cousins) before they were married?’ 
‘Is there anything else that would be 
helpful for us to know?’

9. As for any medical record, document the 
date and your name on the page.

Table 2. 
Universal symbols

Table 3. 
Relationship connectors

Male Female Unknown

Person 
providing 
history

Person

Affected

Deceased

Pregnancy

Miscarriage

Multiple 
people

Marriage/partner

Divorced/separated

Consanguineous*

Informal

Children

Identical twins

Non-identical twins

*refers to spouses/partners who have a biological 
relationship of second cousins or closer. Having 
a common ancestor leads to increased risks of 
inheritance

P P P

3 3 3

Figure 1 shows an example of a completed 
pedigree. The author acknowledges that 
teaching theory for what is essentially a 
practical skill has certain limitations. 
Further resources, including a powerpoint 
presentation showing the process and prac-
tical exercises, can be obtained by visiting 
www.geneticseducation.nhs.uk.  

Figure 1.  A completed pedigree, showing the order in which sections were filled out (HCM = hypertrophic cardiomyopathy)
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Genetics terminology versus 
patient language
It is recommended that you use patient’s 
own language when documenting a pedi-
gree (Harper, 2004). Assumptions can lead 
to inaccuracies so try to write using the 
patient’s own words (e.g. ‘heart attack’ or 
‘heart condition’). One way of encouraging 
more information is to try to establish the 
circumstances: age of event, onset/sudden-
ness, previous symptoms, risk factors, co-
existing illnesses and medication. This 
helps in determining the relevancy of 
events and therefore the risk for inherited 
cardiovascular conditions.

Be aware that asking questions about a 
person’s family may be emotive. All family 
histories are a mix of positive and negative 
experiences. In the context of taking a 
pedigree the health-care provider should 
maintain a nonjudgemental view (Harper, 
2004). Consideration and counselling 
should be provided where issues arise, such 
as the recent loss of a loved one. Follow-up 
support can be given in the form of phone 
calls, clinic appointments and signposting 
to counselling and bereavement services 
(British Heart Foundation, 2008).

Post-processing
After hand-drawing a pedigree many cen-
tres use electronic software to document 
and securely store the information. This has 
the benefit of allowing the pedigree to be 
viewed and updated by members of the 
team involved in the care of the family.

Ethical and legal considerations regard-
ing consent and confidentiality should be 
taken into account. As part of a patient’s 
medical record, a pedigree should be kept 
in the patient’s file and only contain infor-
mation relevant to the clinical purpose. If 
at a later stage a pedigree is updated with 
information supplied by other family 
members this must then be kept separately 
(e.g. in a family file or electronic record) to 
maintain confidentiality and comply with 
the data protection act. This measure 
avoids potentially sensitive details—such 
as adoption, previous relationships or 
genetic results—being given to otherwise 
unaware family members.

Should the sharing of information bene-
fit other family members, such as the case 
with genetic test results, then consent of 
the person must be obtained in order to 
release the information (Farndon and 
Douglas, 2006).

How is a pedigree used for 
patient management?

Family screening recommendations 
(cascade screening)
As the majority of inherited cardiovascular 
conditions are autosomal dominant in 
transmission then all first-degree relatives 
(children, brothers, sisters and parents) 
have a 50% risk of having inherited the 
condition. It follows that all first-degree 
relatives should undergo clinical screening, 
as identification of conditions and early 
treatment is associated with reduced mor-
tality and morbidity (Charron et al, 2010). 
If further affected individuals are identified 
then screening can be cascaded on to their 
first-degree relatives. In practice with the 
variable expression of ICCs and in the 
presence of a pedigree with several young 
sudden deaths it may be relevant to con-
tinue and screen second-degree relatives. 
This recommendation is an exception to 
the rule and is dependent on the scenario 
of the family under review.

Screening can be undertaken at any spe-
cialist cardiac centre. However, dedicated 
ICC units offer certain advantages. They 
have a greater level of expertise and inte-
gration of multidisciplinary teams using 
cardiology and genetics services. In the lat-
est national review at least 18 services were 
identified (Burton, 2009). Details of local 
ICC units can be obtained by contacting 

the British Heart Foundation’s Genetic 
Information Service (GIS) on 0300 456 
8383. This service for patients also helps 
with the practical process of obtaining 
referral to specialist services, by giving 
support, patient information and provid-
ing letters for GPs.

Diagnosis within the family
The presence of an ICC in a pedigree forms 
part of the diagnostic criteria for many con-
ditions. For example in hypertrophic cardi-
omyopathy (HCM) a positive family history 
reduces the diagnostic criteria for thickness 
in heart muscle (Maron et al, 2002). A pedi-
gree can make the difference in a person’s 
diagnosis. Family history is also counted as 
a risk factor for associated mortality in the 
majority of chronic conditions (Yoon et al, 
2002) and identification allows preventive 
measures to be adopted.

Where there has been a sudden or unex-
plained death (<40 years of age), in order 
to confirm details documentation should 
be investigated with written consent of the 
next of kin, preferably in the form of post-
mortem and pathology reports. If a post-
mortem is not available then death certifi-
cates generally provide a basic cause of 
death (Kumar and Elliott, 2010). When 
requesting reports from the coroner, it is 
an opportune time to ascertain if any tissue 
has been retained. Any requests for tissue 
need written consent of next of kin as per 

Autosomal dominant

 w Children of an affected person have 50% chance of having inherited the condition

 w No differences between male or female

 w Variable expression and incomplete penetrance
 w Disease severity is different for each individual

 w Almost all ICCs are inherited in this pattern 

Autosomal recessive

 w Both parents must carry the gene (they are usually unaffected)

 w Children have a 25% chance of being affected (and 50% of being carriers)

 w No difference between male or female

X-linked

 w Mutation in the X chromosome, so men are affected worse than women

 w If an affected father then all daughters will be carriers, no sons will be affected

 w If an affected mother then 50% of the sons will be affected and 50% of the 
daughters carriers

Table 4. 
Inheritance patterns
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the Human Tissue Act 2004. Tissue can 
then be reviewed by expert pathologists to 
aid diagnosis and, depending on the qual-
ity of sample, genetic testing for the benefit 
of surviving relatives.

Implications for family members 
and future children
Once a pedigree is drawn and in the event 
an autosomal dominant ICC has been 
identified the pedigree can be used to dis-
cuss with the patient the 50% chance of 
having inherited or passed on the condi-
tion. A common misconception is that 
half of the children will have received the 
mutation, when the 50% probability 
applies to each child born. Patients some-
times wonder if the condition can ‘skip a 
generation,’ the appearance of which is due 
to variable expression. In this context this 
is when the same mutation results in dif-
ferent types of symptoms or condition 
severity. For example, it is possible to have 
a mutation and be mildly affected, but to 
then have a child who is severely affected 
and vice versa. This highlights the complex 
interplay between mutations, modifier 
genes and environmental variables, the 
components of which are being studied 
through ongoing research.

Diagnostic and predictive/
presymptomatic genetic testing
When a mutation has been identified in an 
affected individual (called ‘diagnostic 
genetic testing’), then first-degree relatives 
can be offered testing for the specific muta-
tion (called predictive or presymptomatic 
genetic testing). However, the first step of 
identifying the mutation is challenging due 
to cost and because current testing of mul-
tiple genes will only find the causative 
mutation in 20–70% of cases depending on 
the condition (Charron et al, 2010). There 
is also the small possibility of a second 
mutation if screening has been limited to 
only major genes. The advantages and dis-
advantages should be discussed and genet-
ic counselling provided before testing as 
part of informed consent. In comparison 
with the cost of genetic testing some argue 
that obtaining an accurate family history 
can be a far more cost-effective form of 
genetic screening (Yoon et al, 2002).

For a clinically-unaffected family member 
the benefit of predictive or presymptomatic 
testing is the 50% chance of being negative 
for the familial mutation. The negative result 

provides reasonable confidence that the per-
son does not require repeated clinical 
screening. However, if the result is positive 
then it is appropriate for clinical screening 
to continue, although due to variable expres-
sion there is uncertainty in how the condi-
tion will develop.

The question of genetic testing of chil-
dren is often raised by parents due to natu-
ral concern about having passed on the 
condition. The decision to test involves 
discussion about the best interests of the 
child and is dependent on several variables. 
Current recommendations regarding 
adult-onset conditions are to delay testing 
until the child attains the age of consent. 
Consideration should be given if the genet-
ic test result will change the clinical man-
agement of the child (Farndon and 
Douglas, 2006). In cases of long-QT syn-
drome there is an argument for testing as 
initiation of treatment (betablockers) will 
affect outcome (reduce risk of sudden 
death). At the time of writing the current 
national guideline on genetic testing of 
children is being reviewed by the British 
Society for Human Genetics.

Genetic testing should be clearly differ-
entiated from clinical screening where the 
current recommendation is to start from 
age 10–12 or younger (Charron et al, 2010). 
Clinical screening may itself negate the 
need for genetic testing should signs or 
symptoms of the condition be detected, 
which may provide the equivalent answer.

Conclusions
Taking a pedigree is more involved than 
collecting information and alters clinical 
management. It provides a single reference 
document to the entire family. It forms the 
basis for education on cascade screening of 
family members, diagnosis, communica-
tion about risk and genetic testing for 
affected and then unaffected family mem-

Key Points
 w Inherited cardiovascular conditions affect more than 340 000 people in the UK

 w The majority of inherited cardiovascular conditions carry a 50% risk of inheritance 
although most have variable expression

 w Taking a family history/pedigree is a skill any specialist can learn

 w The information gained can be used for diagnosis, assessment, education on risk, 
management and cascade screening to reduce associated morbidity and mortality.

bers. The majority of inherited cardiovas-
cular conditions have a 50% chance of 
inheritance. Variable expression makes it 
difficult to predict outcome, but successful 
cascade clinical screening helps identify 
those at risk. Preventive treatments can 
then be employed to improve outcome and 
reduce the risk of sudden death.
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