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Age at onset and life table risks in genetic
counselling for Huntington's disease

Peter S Harper, Robert G Newcombe

Abstract
Age related genetic risk data for carrying
the gene for Huntington's disease in
relatives at risk, based on a previously
documented life table approach, are pre-
sented in a form allowing ready access
for use in genetic counselling. Figures are
given for first degree relatives and for
second degree relatives showing varying
age combinations of consultand and
intervening parent at risk. Data are
also given for the risk of developing
Huntington's disease over varying finite
periods in relation to age. The avail-
ability of this information in tabular
form should help those involved in gen-
etic counselling for this disorder in pro-
viding accurate risk estimates to rela-
tives; the data are also of importance for
combination with genotype information
in predictive testing.

relatives. Recently these risks have assumed
added importance in relation to presympto-
matic tests for the HD gene using DNA
markers, where the age related risk must be
combined with the genotype data for the most
accurate risk assessment. During the course of
an extensive presymptomatic detection pro-
gramme,89 with numerous referrals from other
centres, it has become apparent that not all
those involved in genetic counselling for HD
were using risk estimates based on the life table
approach.
We present here a detailed breakdown of age

related risks for first and second degree relat-
ives, given in both tabular and graphic form.
We hope that this will allow easier application
of life table generated risks than has hitherto
been possible, especially for those centres
whose family data on HD are insufficient to
generate their own age at onset curves.

In genetic counselling for Huntington's dis-
ease (HD) risk estimates are critically depend-
ent on the age of the subject at risk. For a
person in early adult life with an affected
parent, the risk will have declined little from
the initial 50%, whereas by the age of 70 the
residual risk will be minimal. In between, the
risk estimate will depend on the age at onset
curve for the disorder.

In 1981 we analysed age at onset data for
HD in the south Wales population using a life
table method'2 to correct for underascertain-
ment of those subjects with the gene but not
manifesting signs of the disease. We showed
that the resulting curve and risk estimates
differed considerably from those based on
uncorrected age at onset data. Since that time a
life table approach has been used on other HD
populations with comparable results.3 Age at
onset studies based on remote data have also
shown a later onset curve4 and where it has
been possible to use the different methods
together the life table and remote data estim-
ates have agreed closely.3
The life table approach has subsequently

been used for other dominantly inherited dis-
orders of variable age at onset, such as myoto-
nic dystrophy.5 It is generally agreed that for
genetic counselling it provides risk estimates
that are more accurate than those based on a
crude age at onset curve.
We have used age related risk estimates for

genetic counselling in HD, based on life table
calculations, for a considerable time,6 as have
others.7 However, no convenient and compre-
hensive tabulation of such risks has hitherto
been available, particularly for second degree

Methods
The data presented are based on the original
south Wales study ofHD that formed the basis
of our earlier age at onset analysis.101' While
these data have been updated subsequently,
the original study has the advantage that the
data were collected personally by a single clin-
ical worker. The method used to generate the
risk estimates is that of Newcombe,' with
additional calculations to give the risks for
second degree relatives.

Results
Table 1 and fig 1 give the age related risk
estimates for first degree relatives with a par-
ent affected by HD. In the table the mid point

Table I Risk for a healthy subject at 50% prior risk of
HD carrying the HD gene at different ages. Based on
the life table analysis of south Wales data.'

Age (y) Risk (%)

20-0 49-6
225 493
250 490
27-5 48-4
30.0 47-6
32-5 46-6
35-0 45-5
375 44-2
400 42-5
425 403
45-0 37-8
47-5 34-8
50-0 31-5
52-5 27-8
550 248
575 22.1
600 18-7
625 152
650 128
675 108
700 6-2
725 46
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In fig 3B both the second degree relative and
the intervening parent are considerably older,
with a resulting low risk estimate. It can be
seen from inspection of table 2 that all risk
estimates in this upper right section of the

A\ \ B table are low, in some cases effectively neglig-
ible.

Fig 3C gives an example of an important and
relatively frequent situation, where the inter-
vening parent has died from an unrelated
cause. Information from this parent bearing on
the issue of the genotype of the second degree
relatives is thus effectively 'frozen' at this

0 10 20 30 40 50 60 70 point. Table 2 should be particularly helpful in
Age (years) allowing the most accurate estimates in this

igure 1 Risk of an unaffected subject at 50% prior type of situation.
k for HD carrying the HD gene at a particular age. A final area of risk estimation in genetic
urve A is based on the uncorrected age at onset curve, counselling is for the risk of developing the
Srve B on the life table analysis, corresponding to the disorder over a defined period. Table 3 shows
ita given in table 1. this for first degree relatives over varying time

periods and age ranges. It can be seen that
some of these risk estimates, especially for
younger age groups, are extremely low in re-

;timate for the five year age groups has been lation to the overall lifetime risk, and that the
;ed for the calculations; the curve is derived risk estimate depends almost as much on the
om these estimates but allows a more specific age group as on the length of the period
sk ficnure to be viven for interveninr aoes involved.
v,-5.,e._, We.. _.,%a .L. A.,.._&%-AA.r_srs,esu,_3

which are also given in table 1. It should be
noted that the risk estimate is for possessing
the HD gene, not for developing the disorder.

In fig 1 the curves for heterozygosity based
on uncorrected age at onset data (fig 1A) and
on the life table estimate (fig IB) are compared.
It can be seen that the life table derived curve
produces a considerably higher risk estimate at
any given age, particularly in the older age
groups.

In table 2 the risks are given for second
degree relatives (usually subjects with an affec-
ted grandparent). The cross tabulation allows
an estimate to be made for any combination of
ages of the second degree relative and the
intervening parent at risk. The latter can be
his/her current age, if still alive and unaffected,
or age at death without manifesting the dis-
order. Fig 2 gives corresponding curves for
four different parental ages.

Fig 3 illustrates three examples of the use of
table 2, all of which are situations frequently
encountered in genetic counselling.

In fig 3A, the subject requesting counselling
is young, so that most of the risk modification
results from the age of the unaffected parent;
the estimate is not greatly different from that
obtained by halving the parental estimate
obtained from table 1 or fig 1.

Discussion
None of the data presented above are strictly
original, all being derived from the south
Wales study and life table analysis already
published. However, risk data have not, to our
knowledge, been presented in this way for
second degree relatives, nor have general
estimates for finite risk periods been presented
previously.
Although our data are derived from a spe-

cific HD population, that of south Wales, it
seems unlikely that there are major differences
from other large populations elsewhere,
though for isolated populations derived from
one or a few ancestors the pattern could be
different. It should be noted that there are

several variables involving age at onset that
have not been taken into account, partly
because of the additional complexity that
would be introduced, but more importantly
because they are at present difficult to estimate
quantitatively. These include the following.

(1) Effect of the sex of transmitting parent.
It is well established that juvenile HD (onset
under 20 years) is predominantly paternally
transmitted12; most, but not all, studies have
shown an overall earlier onset of paternally

Table 2 Risk estimates (%) for second degree relatives of a patient with HD.

Age of 70- 1-6 1-5 1-5 14 1-2 1-0 0-8 0-6 0 4 0-3 0-1
child 65- 3-8 3-7 3-5 3-3 30 2-5 1 9 1-5 10 07 0-3
(years) 60- 5-6 5-4 5-2 4-9 4-3 3-7 2-8 2-2 1-5 10 0-4

55- 8-5 8-3 79 7-4 6-7 5-6 4-4 34 2-3 1 6 0-7
50- 11-2 10-9 10-5 9-8 8 9 7-5 5-8 4-6 3-1 2-1 0-9
45- 14-9 14-6 14-0 13-2 11*9 10-1 7-9 6-2 4-2 2-9 1*3
40- 18-1 17-8 17-0 16-1 14-6 12-5 9-8 7-7 5-3 3-7 1-6
35- 20-6 20 2 19-4 18-4 16 7 14-3 11-3 9 0 6-1 4-3 1-8
30- 22-2 21-8 209 19-9 18-1 15-5 123 9-8 6-7 4-7 2-0
25- 23-5 23-1 22-2 21-0 19 2 16-5 13-1 10-4 7-2 5-1 2-2
20- 24-2 23-7 22-8 21-7 19-7 17-0 13-6 10-8 7-4 5-2 2-3

20- 25- 30- 35- 40- 45- 50- 55- 60- 65- 70-
Age of parent (years)

The table shows the residual risk of a healthy second degree relative carrying the HD gene at various combinations of age for the
child and the intervening parent. Data from the south Wales life table analysis.'
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% risk

Age of proband (years)

Figure 2 Risk curves for second degree relatives. This
series of curves shows the decline in risk of carrying the
HD gene with age for a proband who is the grandchild
of a patient with HD, and who has an unaffected living
parent. The different curves correspond to the age of the
intervening parent at risk at the time the proband was

born. Table 2 gives the risk figures in more detail.

45

1 22

Risk (%) 17.0

62

45

4.2

38

1 47

13.2

Figure 3 Risk estimates for second degree relatives in
different genetic counselling situations. (A) Second
degree relative and parents both relatively young. (B)
Second degree relative and parents both relatively old.
(C) Intervening parent at risk dead from an unrelated
cause (see text for details).

transmitted cases.'3 14 Until there is more
general agreement on the magnitude of this
difference over the entire age range it seems
unwise to incorporate such sex differences into
the general analysis. Hayden et al'5 have pro-
vided a risk curve for sibs of juvenile cases
based on the US Huntington's roster; this is
probably more appropriate for this special
group than the overall data given here, though
it should be noted that the curve of Hayden et
all' is based on uncorrected age at onset. A
recent study of sibships where a member has
shown onset under 10 years of age suggests

Table 3 Risk (%) of onset ofHD over a defined period in a person at 50% prior
risk calculated from the original south Wales life table analysis.'

Age of person 50- 7-3 14-8 19 1 24 3 24-3
45- 98 16-4 23-1 270 31-7
40- 8-5 174 235 296 33-2
35- 6-5 144 228 284 342
30- 42 105 18-0 26-1 31 5
25- 3-4 7-5 13 5 20 8 28-6
20- 18 5-1 9-1 15-1 222

5 10 15 20 25
Time period from present (years)

close concordance for age at onset in these rare
instances. 16

(2) No allowance has been made for familial
correlation of age at onset, though such a
correlation is well documented.2 13 Because the
range of variation is so great even within a
single kindred it is rarely feasible to utilise
intrafamilial correlation unless one is dealing
with an exceptionally large and well docu-
mented kindred. Most families seen for coun-
selling do not have an adequate number of
affected members to permit this.

(3) Our estimates of age at onset have been
based on definite clinical onset of either neuro-
logical or psychiatric symptoms. Because HD
generally develops very gradually, often with a
period of years when suspicious but not dia-
gnostic features are present if a person is being
seen regularly, it is likely that our risk esti-
mates may be excessive for a subject who is
totally normal on detailed assessment. A recent
report based on longitudinal study of the
Venezuela HD isolate'7 has suggested that a
subject who is totally normal on the quantitat-
ive neurological examination has only a 3%
chance of developing clinically definite HD
over the subsequent three years.
None of these variable factors invalidate the

general risk tables given in this paper, but they
should be borne in mind by those giving
genetic counselling; where appropriate they
may allow an adjustment of the risk estimate.
The estimates of risk over finite time periods

given here should be of considerable value in
genetic counselling, since many subjects at risk
are especially concerned about the immediate
future as well as their overall lifetime risk.
These estimates are also relevant to major
decisions that persons may be considering in
terms of career, while they could also be
of value in relation to insurance. Agencies
involved in adoption and fostering should also
be aware of these risks; for example, placing of
an older child with a young couple whose risk
over the following five to 10 years is low might
be considered acceptable by comparison with
the overall lifetime risk of 50% that is
generally used.
The increasing use of predictive testing

based on closely linked DNA markers is now
allowing a more accurate prediction than is
possible from age adjusted risks above. How-
ever, it is essential that in estimating risks
based on such tests, accurate age related risks
are incorporated, not only for the person
requesting testing, but also on unaffected older
relatives being utilised as 'escapees'. Ignoring
such risks, or using risks based on uncorrected
age at onset, may result in serious error, some-
times giving a spurious impression of definit-
iveness to the predictive test result; the con-
siderable residual risk for HD of subjects in
their 50s or early 60s means that it is unwise to
use such people as 'unaffecteds'.

Isolation of the HD gene and the detection
of specific mutations should, in time, further
remove many of the remaining uncertainties of
risk estimation in HD. However, many sub-
jects are likely not to wish for such testing,
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while for all subjects seen for genetic counsell-
ing, age related risk estimation should be as

accurate as possible. We hope that the estim-
ates given here in simple form will help to
ensure that all HD families are able to be given
accurate and specific risk estimates to help
them in making major life decisions and in
coming to terms with their own particular
situation.
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