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CLINICAL RESEARCH

Raised serum urate concentration as risk factor for
premature mortality in middle aged men: relation to
death from cancer

BO PETERSSON, ERIK TRELL

Abstract

Low serum cholesterol concentrations are associated
with deaths from cancer. This association was found in a
prospective study of middle aged men in Malmo and
consideration of possible explanations for the lowering
of serum cholesterol prompted an analysis of serum
urate in relation to deaths from cancer. A total of 127
of the 7725 participants in the Malmo study had died
since screening. A weakly positive but significant corre-
lation between raised serum urate concentration and
total mortality was found. This correlation was wholly
explained by neoplastic deaths (p < 0 01), while there were
no associations with alcohol related deaths or with deaths
from coronary heart disease. When the deaths from can-
cer were classified as "early" or "late"-that is, occurring
less than or more than 2 5 years after the screening-
the correlation between raised urate concentrations and
cancer mortality was confined to the "early" deaths
(p < 0001). Further studies are needed to substantiate the
relation between raised serum urate concentrations and
fatal neoplasia. Nevertheless, these findings weigh
against recent suggestions that uric acid has an antioxi-
dant protective effect against cancer.

Introduction

We have previously reported an association between low serum
cholesterol concentration and deaths from cancer in the pro-
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spective study of middle aged men in Malmo.1 This association
has also been documented in other populations, and its most
immediate explanation is that it reflects an effect of cancer
undetected at the time of the screening.2 This suggests that
some cancers have a very long preclinical stage, because in
some studies this correlation is present up to a decade before
the death.3 One way in which serum cholesterol might be
lowered is by uptake of low density lipoprotein cholesterol by
the rapidly proliferating cancer cells. If this is the case and
there is no increase in body weight or rather a weight loss there
must be concomitant increase in cell breakdown. These con-
siderations prompted us to analyse serum urate concentration
in relation to deaths from cancer, as urate is a breakdown
product of tissue nucleotides.

Methods

Details of the Malmo Preventive Programme have been given
elsewhere.1 4We studied mortality in the men born from 1926 to
1932 who had been screened by us from 1975 to 1980. A total of
7725 (7500 of total cohort) attended the screening and we used these
as our study group. The follow up time was thus 0-6 years and during
this period 127 participants died, corresponding to a death rate of
1 6 0. A total of 109 necropsies were conducted. The necropsy rate
was 860 . Three main groups of deaths were identified: deaths from
neoplasm (International Classification of Diseases 140-239), deaths
from coronary heart disease (ICD 410-414), and alcohol related
deaths. For classification as alcohol related the following criteria
were applied: a history of high alcohol consumption and death either
directly related to alcohol-for example, death from intoxication or
from trauma while intoxicated-or from a cause complicated by
alcohol-for example cirrhosis-or where alcohol was deemed to be
the major factor behind the events leading to death.4
Serum urate concentration was determined enzymatically with a

commercially available reagent (Boehringer Mannheim) and serum
cholesterol concentration was also analysed by a routine enzymatic
method at the department of clinical biochemistry at the Malmo
General Hospital. For calculation of statistical significance a standard
test for trend in contingency tables was used.5 Quintile distributions
of serum urate and cholesterol concentrations for the total population
of those in the same birth-year cohorts who had taken part in the
screening were used as reference.
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Results

Raised serum urate concentration was positively correlated to
total mortality, and this correlation was statistically significant
(p<0-05, table I). When the deaths were divided into the three
categories mentioned above, this positive correlation was found to be
wholly dependent on the deaths from cancer (p<0-01); there were
no correlations with deaths from coronary heart disease or with
alcohol related deaths. When the deaths from cancer were divided
into those occurring less than 2-5 years after screening ("early"
deaths) and those occurring more than 2-5 years after screening ("late"
deaths) it was found that the association between high serum urate
concentration and cancer was confined to the early deaths (p<0-001,
table II). Table III shows the clinical characteristics of those dying
less than 2 5 years after screening. Altogether 13 of the 19 early
cancers were present at or within one year of screening.
The mean (SD) relative weight-that is, actual over ideal weight-

of the men who died of cancer was 1-12 (0- 15), that of those who died
of alcohol related conditions was 1-10 (0-30), and that of a matched
control group of surviving men was 1-09 (0 15). There was no
difference in the relative weight of those who died from cancer.
The early deaths from cancer showed an inverse correlation

between serum cholesterol and serum urate, which is illustrated in
the figure (p<0- 1).
Serum creatinine concentrations of those who died from cancer

were not significantly different from those of men in the other
mortality groups. Furthermore, there were no differences between
the groups in medication with diuretics or other drugs (not shown).

TABLE i-Relation of serum urate concentration (quintiles) to mortality in middle
aged men taking part in the Malmo Preventive Programme

Main categories of causes of death

Serum urate All deaths Alcohol Coronary
(,umol/l) (n) Neoplasm related heart disease

(n = 44) (n = 28) (n = 28)

<257 22 6 6 5
258-292 20 5 5 6
293-323 2 1 7 4 7
324-358 28 8 6 7
> 359 36 18 7 3

TABLE iI-Distribution of serum urate concentrations in men who
died of cancer by time of death

Serum urate
(jLmolll) Early deaths* Late deaths*

< 257 0 6
258-292 1 4
293-323 4 3
324-358 4 4
> 359 10 8

Total 19 25

Early =< 2-5 years after screening; late 2 5 years after screening.

BRITISH MEDICAL JOURNAL VOLUME 287 2 JULY 1983

Discussion

In this study of men aged about 50 years we found a weakly
positive association between raised serum urate concentration
and total mortality. This was wholly dependent on the asso-
ciation with deaths from cancer, which was statistically signi-
ficant. We believe that this may be regarded as an indication
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of tumour undetected at the time of the screening, because
the correlation was further confined to those deaths that
occurred less than 2-5 years after screening. To our knowledge
this association has not been reported before in a prospective
study, and asymptomatic hyperuricaemia is usually not con-
sidered to be an indication of cancer, with the exception of
myeloproliferative disorders.8 7 Despite the short follow up
time, our findings speak strongly against a recent hypothesis
that serum uric acid is anticarcinogenic.'
We have previously reported that serum cholesterol in our

study group was inversely correlated to the deaths from cancer,
both early and late.' One possible explanation for the constel-
lation of low serum cholesterol and high serum urate values
may be that a cancer lowers serum cholesterol concentration
by way of uptake into the proliferating tumour cells.
The lack of association between raised serum uric acid

TABLE III-Clinical characteristics of 19 men who died of cancer within 2-5 years after screening

Time from screening
Case Type and site of cancer Clinical data (months)
No

Diagnosis Death

Brain tumour
Malignant histiocytosis
Cancer of the pancreas
Abdominal adenocarcinoma
Malignant melanoma
Cancer of the pancreas
Primary hepatic carcinoma
Cancer of the colon
Cancer of the pancreas
Gastric cancer
Bronchial cancer
Gastric cancer
Cancer of the pancreas
Malignant lymphoma
Cancer of the colon
Gastric cancer
Bronchial cancer
Gastric cancer
Carcinoma of the bladder

Diagnosed at screening (high serum y-glutamyltransferase)

Underwent operation for gastric cancer three years earlier
Diagnosed at screening (haemoptysis)

Diagnosed at screening (hypercalcemia)
Known at screening
Diagnosed at screening (anaemia)

Diagnosed at screening (haematuria)

2
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concentration and the two other major mortality categories in
this study-deaths from coronary heart disease and alcohol
related deaths-is notable. Nevertheless, the published evidence
for raised uric acid concentration as a risk factor for coronary
heart disease is conflicting.9

Alcohol, on the other hand, is usually considered to raise
the serum urate concentration. Alcoholics have an increased
incidence of hyperuricemia,"' and hyperuricemia in clinical
settings is regarded as an indicator of alcohol abuse." 12 Accord-
ing to Lieber, alcohol raises the lactate concentration in serum
thus hampering the renal excretion of uric acid.'3 One study,
however, reported an enhanced renal excretion of uric acid in
liver cirrhosis'4 and in some population studies no correlation
is found between (self reported) alcohol consumption and serum
urate concentration."5 16 Our findings indicate that there are
no strong associations between raised serum urate concentra-
tion and advanced stages of alcohol related diseases.

Further studies are necessary to substantiate the relation
between urate and fatal neoplasia in larger groups with different
types of tumours. The clinical significance of the findings may
be limited because of the need for large, age and sex matched
reference materials. Nevertheless, monitoring longitudinal
changes in serum urate and cholesterol concentrations in con-
junction with other risk indicators such as cigarette smoking
and hereditary factors may be of practical use for the early
detection or prevention of cancer. Furthermore, the results
may be of theoretical interest as they weigh against recent
suggestions that serum uric acid has an antioxidant protective
effect against cancer."

This study was supported by the Swedish Council for Planning
and Coordination of Research and by the Kristianstads County
Council.
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Electrocardiographic chest wall mapping in the diagnosis
of coronary artery disease
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Abstract

Chest wall mapping of ST segment changes, inverted U
waves, and Q waves using 16 electrocardiographic elec-
trodes was performed at rest and during and after bicycle
ergometry in 150 patients presenting with chest pain
suggestive of angina. All patients underwent coronary
angiography. The presence or absence of appreciable
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coronary artery disease (> 50% stenosis) was detected
with a sensitivity of 98% and a specificity of 88%. The
identification of lesions in individual coronary arteries
was also possible with a sensitivity and specificity of
87% and 85% respectively for the territory of the left
anterior descending and diagonal artery, 71% and 85%
respectively for the right coronary artery, and 85% and
80% respectively for the circumflex artery.
This test appears to be a reliable non-invasive screen-

ing method for selecting patients for angiography.

Introduction

The high incidence of false positive and false negative results
obtained with electrocardiographic exercise testing' has stimu-
lated investigators to use a variety of lead systems and different
criteria for ischaemia to improve the predictive accuracy. Fox
et al suggested that 16 lead isopotential precordial surface
mapping recorded before and immediately after exercise is
superior to recordings made with orthogonal and single chest
leads.26 A recent attempt to predict the severity of coronary
artery disease by using the slope of submaximal ST segment/
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