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Vascular mortality in patients with gout and in their
families
L. G. DARLINGTON,' J. SLACK,2 AND J. T. SCOTT3

From the 'Epsom Rheumatology Unit, Epsom District Hospital; the 2Clinical Genetics Unit, Institute ofChild
Health, London; and the 3Kennedy Institute ofRheumatology and Charing Cross Hospital, London

SUMMARY A mortality study was performed to determine death rates from coronary and cerebro-
vascular pathology in 180 patients with gout and their families. Lipid profiles were also
analysed. Neither male nor female gout patients after presentation to hospital nor their male or
female first-degree relatives were found to have an increased risk of dying from coronary artery or
cerebrovascular disease. Families of hyperlipidaemic gout patients had a slightly increased inci-
dence among males of death from coronary artery disease, a finding which may reflect the
hypercholesterolaemia found among these relatives. It could have influenced the vascular mor-
tality rate in families of hyperlipidaemic gout patients without any relationship to the diagnosis of
gout itself.

Patients with gout theoretically should be at greater
risk from vascular disease than the normal popula-
tion, since as a group they carry the risk factors of
hypertension, hyperlipidaemia, obesity, and the poss-
ible risk factor of hyperuricaemia.'-3
The role of hyperuricaemia in the genesis of vascu-

lar disease is still under discussion. Ungerleider4
reported normal mortality in gout, as did Talbott and
Lilienfeld.s Although the Framingham Heart Study6
and the study by Ogryzlo7 found an increased risk of
vascular disease in hyperuricaemic patients, the
exclusion of patients with gout abolished the effect of
hyperuricaemia on mortality. In addition neither of
these studies was designed specifically to look at gout
patients, and the implications of gout patients' vari-
ous risk factors for the genesis of vascular disease
have so far received scant attention.

Method and materials

To determine whether the vascular risk factors of
gout patients increase their risk of dying from coro-
nary and/or cerebrovascular disease a mortality study
was designed. Families of gout patients attending the
Kennedy Institute of Rheumatology and diagnosed
by the usual, clinically accepted criteria were
included while taking part in a family study to investi-
gate the hyperlipidaemia associated with gout.8 The
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gout patients as a group had been hyperuricaemic
before treatment, but most had subsequently been
treated with hypouricaemic agents.
A pedigree was taken from each of the 169 male

and 11 female index gout patients taking part in a
family study. The pedigree included details of the age
and cause and place of death of all gout patients and
their first-degree relatives who had died. Death cer-
tificates were sought from all dead, gouty index
patients and all their dead, first-degree relatives to
confirm the cause of death and to minimise errors due
to incorrect information obtained from relatives.

Years 'at risk of dying' were determined for male
and female index patients and male and female first-
degree relatives by the construction of life tables
according to the method of Slack and Evans.9 The life
tables were constructed with vertical columns which
accounted for successive 5-year periods from 1900
onwards, and subjects were entered in the relevant
column when they reached the age of 20 years, that is,
the earliest time at which they could be expected to
be at risk from coronary or cerebrovascular disease.
The tables had horizontal 10-year strata, and sub-

jects were entered into consecutive strata until their
death. Deceased subjects left the table midway
through the appropriate 10-year stratum, and deaths
due to coronary or cerebrovascular disease were
specifically noted. Before 1930 the classification and
diagnosis of coronary and cerebrovascular disease
were not sufficiently precise for this study, and there-
fore no use was made of certificates issued before
1930, and the life experience of subjects before 1930
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was excluded. Living patients left the table in 1977
and were scored as being at 1974 to allow comparison
with the most recent data from the Registrar-
General. Those who had reached 75 years or over
were allowed a life expectancy corresponding to that
given in the National Life Tables instead of a 10-year
span (e.g., 1930-45 life expectancy for men = 6-4
years and for women = 8- 1 years, 1956-64 for men =
7-1 years and for women = 8-8 years). In this way it
was possible to calculate the number of man-years
during which the patients and relatives were at risk of
dying.
The Registrar-General's tables were used to give

the risks of dying from coronary heart disease and
cerebrovascular disease at 5-yearly intervals from
1930 to the present. For each 5-year period the risks
of death in the general population in the diagnostic
categories mentioned were calculated for age groups
20-34, 35-44,45-54, 55-64, 65-74, and 75 and over
by means of the mortality rate per million population
published in the Office of Population Censuses and
Surveys' mortality statistics. Thus the risks of death
were known for the general population and were
considered, therefore, for each diagnostic category
and each age group to be the expected number of

Table 1 Age and cause ofdeath in gout patients

Gout Age at Cause ofdeath *
patient death

Male
1 60 Pulmonary embolus and carcinoma of

stomach
2 74 Bronchopneumonia
3 79 Bronchitis, emphysema and myocardial

degeneration
4 69 Coronary thrombosis
5 30 Road traffic accident
6 64 Congestive cardiac failure
7 69 Carcinoma of lung and bronchopneumonia
8 73 Myocardial infarction
9 66 Myocardial infarction

10 63 Acute-on-chronic bronchitis and emphysema
11 55 Coronary thrombosis
12 89 Carcinoma of bronchus
13 62 Pulmonary embolus and cerebrovascular

disease
14 69 Myocardial degeneration, ischaemic heart

disease, atherosclerosis
15 55 Coronary occlusion due to atheroma

Female
16 70 Rheumatic heart disease and congestive

cardiac failure
17 79 Bronchopneumonia
18 82 Renal papillary necrosis
19 59 Carcinoma of breast
20 88 Coronary thrombosis-chronic

pyelonephritis

*Confirmed by death certificate in every case.

deaths for the gouty index patients and their first-
degree relatives.
The observed and expected numbers of deaths

were compared in each age stratum, and a Poisson
probability curve was used to obtain a p value to
indicate whether there was a significant difference
between observed and expected death rates.

Results

All causes of death for gouty index patients are
shown in Table 1.

For male gouty index patients the results obtained
by comparing expected and observed coronary artery
deaths are shown in Table 2. Among male gouty
index patients after presentation to hospital there
were 5 deaths from coronary disease, all occurring
after the age of 55 years and not significantly more
than the expected number for the general population
of that age. Numbers of female gouty index patients
were too small for statistical analysis.

Results for male and female first-degree relatives
of gout patients are shown in Tables 3 and 4. Here
also there was no significantly increased incidence of
deaths from coronary artery disease in comparison
with the general population.
When deaths from cerebrovascular disease were

considered among male gouty index patients (Table
1) one cerebrovascular accident, confirmed by a
death certificate, was observed, and this incidence

Table 2 Coronary artery deaths among male gout
patients

Age in No. ofyears Expected Observed Significance
years at risk coronary coronary

artery artery
deaths deaths

<55 530 0 0 NS
55

and over 529 4 5 5 NS
All ages 1059 4 5 5 NS

NS = not significant.

Table 3 Coronary artery deaths among male first-degree
relatives ofgout patients

Age in No. ofyears Expected Observed Significance
years at risk coronary coronary

artery artery
deaths deaths

<55 8616 4-31 3 NS
55

and over 2976 20-83 21 NS
All ages 11 592 25-14 24 NS

NS = not significant.
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Table 4 Coronary artery deaths among female
first-degree relatives ofgout patients

Age in No. ofyears Expected Observed Significance
years at risk coronary coronary

artery artery
deaths deaths

<55 7884 0 53 0 NS
55

and over 3316 9-29 12 NS
All ages 11 200 9-82 13 NS

NS = not significant.

Table 5 Cerebrovascular deaths among male first-degree
relatives ofgout patients

Age in No. ofyears Expected Observed Significance
years at risk no. of no. of

cerebro- cerebro-
vascular vascular
deaths deaths

<55 8616 1-32 3 NS
55

and over 2975 12-60 12 NS
All ages 11 591 13-92 15 NS

NS = not significant.

Table 6 Cerebrovascular deaths among female first-degree
relatives ofgout patients

Age in No. ofyears Expected Observed Significance
years at risk no. of no. of

cerebro- cerebro-
vascular vascular
deaths deaths

<55 7884 1 1 2 NS
55

and over 3316 12-43 9 NS
All ages 11 200 13-53 11 NS

NS = not significant.

does not differ significantly from expected values for
the general population. Numbers of female gouty
index patients were too small for statistical analysis.
Data from male and female first-degree relatives of

gout patients are shown in Tables 5 and 6. These
results show that neither male nor female first-degree
relatives of gout patients have an increased risk of
dying from cerebrovascular disease in comparison
with the population at large.

Since lipid levels had been analysed previously in
the families of these 180 gouty index patients and
their first-degree relatives8 and had shown raised
serum levels of pre-B-lipoproteins and triglycerides,
with reduction in the proportion of B-lipoproteins in

the gout patients, though not in their relatives, it was
thought important to know whether there was an
increased incidence of coronary or cerebrovascular
disease in the families of the 35 gout patients who had
been found to be hyperlipidaemic-that is, with
cholesterol and/or triglyceride levels beyond the 95th
percentile of a normal population of a known age and
sex.
Examination of data from the families of 35 hyper-

lipidaemic gout patients revealed the deaths of 7
males and 3 females from coronary artery disease and
the deaths of 3 males and 2 females from cerebrovas-
cular disease.
When comparison was made between families of

the hyperlipidaemic and normalipidaemic gout
patients the data revealed a slight increase in male
deaths from coronary artery disease in the hyper-
lipidaemic group but no other mortality differences.
This increased death rate may reflect the significant
hypercholesterolaemia which was found among both
male and female relatives of hyperlipidaemic index
patients.8

Such hyperlipidaemia would be expected in
families of hyperlipidaemic index patients in the
same way as an increase in height is found among
relatives of tall index patients, and, particularly since
the hyperlipidaemia is a hypercholesterolaemia and
not the hypertriglyceridaemia which usually is
associated with gout, the hypercholesterolaemia may
well be causally unrelated to the gout although affect-
ing the vascular mortality in these families.

Discussion

The reason why this mortality study differed in its
results from other studies6 7 in not finding an
increased risk of vascular disease associated with
hyperuricaemia can only be the subject of hypothesis.
However, the Framingham Heart Study6 was not
designed specifically to investigate gout patients and
therefore may not be directly comparable. Further-
more, the multifactorial pathogenesis of
hyperuricaemia and gout is now well recognised. Any
group of gout patients may include a variety of
pathological entities, and it is therefore not surprising
if various authors investigating different
hyperuricaemic and gouty groups obtain discrepant
results.
The possible role of hyperuricaemia in the genesis

of vascular disease is still under discussion, but the
evidence so far indicates that hyperuricaemia, in the
absence of other factors such as smoking and hyper-
tension, is not an independent coronary risk fac-
tor-a concept in accord with the findings of the
present study.
There is considerable current interest in the role of
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high density lipoproteins (HDL) in protection
against vascular disease.' " Our own failure8 to show
a significant difference between HDL proportions in
this same group of gouty index patients and those of
controls suggests that HDL do not play a significant
part in protecting these gout patients from vascular
disease.

In contrast, however, we found that the increased
proportion of pre-B-lipoproteins in male gout
patients corresponded to the reduction in the propor-
tion of the B-lipoprotein. Since B-lipoprotein is the
lipoprotein primarily involved in the transport of
cholesterol, the lipid most incriminated in the aetiol-
ogy of coronary heart disease,'2 it is possible that the
reduction in B-lipoprotein, corresponding to the ele-
vation in pre-B-lipoprotein in gout patients, may be
one reason why their death rate from coronary artery
and cerebrovascular disease has not been shown to be
increased.

Finally it should be remembered that the hyper-
lipidaemia of gout is a hyperprebetalipoproteinaemia
reflected by hypertriglyceridaemia which, although
believed to increase the risk of ischaemic heart dis-
ease,'3-" is also though to be a much less serious risk
factor for vascular disease than hypercholes-
terolaemia."6 Indeed, in the Albany Study'7 hyper-
triglyceridaemia was regarded as possibly exerting an
additive effect to that of hypercholesterolaemia
rather than acting independently.
There are certain inevitable limitations to this

study. Firstly, we cannot comment on the mortality
rate of hyperlipidaemic index patients, since they are
still living. Secondly, we cannot comment on lipid
levels in dead, gouty index patients, since they died
before the study began and their lipid data are
unknown. Thirdly, although there is no evidence that
hypouricaemic therapy protects patients from vascu-
lar disease, it should be emphasised that most of the
index cases in this study had received such treat-
ment, and the possibility of a protective effect
cannot be excluded.
With these limitations, however, it may be siad that

our failure to demonstrate an increased mortality
from cardiovascular causes in patients with gout indi-
cates the likelihood that patients with
hyperuricaemia and gout alone are not at serious risk
of vascular disease. Additional risk factors may be
present in these patients, however, such as hyper-
lipidaemia and hypertension. It is important that such
risk factors should be identified and, if necessary,

treated in addition to the management of the
hyperuricaemia itself.

L.G.D. gratefully acknowledges the support from a Trustees'
Research Fellowship from Charing Cross Hospital, London, at the
time when this study was performed.
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