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There is an enormous literature relating to gout, hyperur_
icaemia and their sequelae; changes in medical practice,
however, necessitate regppraisal ©f their management.
Past reports related only te those who sought treatment
on account of illness hut, during the last 25 years,
increasing numbers of 'well' people have had a serum
urate estimation as part of a routine 'health check' or in
relation to epidemiological surveys, and many oOthers
suffering non-urate related disorders have a serum urate
estimation included in a biochemical profile. The prob-
lem is what should be done about those found to have a
raised serum urate without symptoms attributable there-
to. Studies in the USA[1-4] have given valuable guid_
ance, PUt a ten-year survey i this country of 229 'well!
males belonging to social class I may provide data more
appropriate te practice in the UK.

Patients and Methods

This series comprises 229 male executives aged 29-65
required, as a condition of their employment, to have an
annual medical examination that includes biochemical
and ]ipid profiles, ©100d count, chest radiography, elec-
trocardiography and urinalysis. Most have been seen
annually over = period ©f 10 years but some over a shorter
period by reason of death, retirement or leaying, °* only
being recently recruited to their employing organisation.

Serum urate was determined by the phosphotungstate
reduction method of gobrinho-Simoes [5]; the limits of the
reference range being 200-500 /miol/litre.

One of the 229 subjects was in severe heart failure
resulting from rheumatic heart Jisease, and was ex-
cluded, =s the hjgh serum urate was thought to be
attributable to his cardiac status. None of the other 228
had evidence of cardiac or renal failure or haematological
disease, but three were taking diuretics for mild hyperten-
sion. All were examined, and their blood samples taken,

in the morning after an Overnight fast.

Results

The serum urate levels of the 228 subjects, related to gge,
body weight and alcohol intgke, are shown in Table 1. In

Table 1. Serum urate levels related to age, body weight and
alcohol intake.

Serum urate ([ig/litre) 200-299 300-399 400-499 500 +
No. of gubjects 6 90 107 25%
Mean gge (years) 52.0 46.2 46.8 48.6
Percentage With weight

10% or more above normal 33.3 25.5 40.2 60.0
Percentage With = high

alcohol intake 0 4.4 14.1 60.0
Percentage With weight

within 10% of normal, low

alcohol intake and no

diuretics 66.7 72.2 50.5 16.0

*3 taking diuretics for mild hypertensj_on

compiling this and other tables the highest serum urate
recorded and the related age have been used as in the
Framingham survey[l]. Table 1! also shows those in
whom no discernible factors affecting the serum urate

were gpparent.

Scrutiny of all who had had five or more serum urate
estimations showed that those with high serum urates
maintained their hlgh levels unless treated, while those
with low levels remained low. In one half of the individ-
uals the levels varied less than 10 per cent around the
mean of all their estimations while in the remainder only
three varied more than 20 per cent.

The spread of the serum urate levels in the 228 Subjects
is shown in Table 1 and Fig. 1: only 25 were above the
upper limit of the reference range. The mean serum urate
of the whole group wWas 407.6 /imol/litre.

The incidence of gout, albuminuria and urinary calcu-
lus formation in the 228 subjects is shown in Table 2 and

the association of hypertension, hyperlipidaemia and
myocardial infarction in Table 3.

In the three subjects taking diuretics for mild hyperten-
sion no effect on serum uric acid levels was evident.

Discussion

Table 1 shows no relationship between age and serum

urate levels as we [6] and others[l,ﬂ

have previously
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Fj_g. 1. Spread of serum urate levels in the 228 gybjects.

Table 2. Serum urate levels related to incidence of gout,

albuminuria and urinary calculi.

Serum urate (/ig/litre) 200-299 300-399 400-499 500 +

Percentage With gout 0 1.1+ 0.9 8.0
Percentage with
albuminuria 0 3.3 0.9 16.0

Percentage With yrinary
calculi 0 1.17 0 0

"Taking allopurinol when first seen.
TType of stone not known. Highest serum urate 345 /ig/ljtre.

Table 3. Serum urate related to hypertensionl hyperlipidaemia

and myocardial infarction.
Serum urate (/Xg/lltfe) 200-299 300-399 400-499 500 +

Percentage with

hypertension 16.6 14.4 15.0 44.0
Percentage with
hypercholesterolaemia 0 1.1 2.8 4.0
hypertriglyceridaemia 0 5.6 9.3 20.0
Percentage with myocardial
infarction 0 5.6 2.8 12.0

reported; it doesl however, demonstrate a clear associ-
ation of serum urate with body weight and alcohol intake

°= previously recorded[1-4,6-8], Table I also shows those
1l whom there was no evident cause for hyperurj_caemj_a;
16 per cent of those with serum urate levels above the
upper limit of the reference range fall into this category.
These presumably Pad specific enzyme abnormalities or a
genetic tendency t° hyperuricaemia which in this survey
have not been investigated further. It is acknowledged

that these factors gy, also have operated in some subjects
in whom body weight and alcohol intake appeared to be
the responsible influences. The fact that over a decade the
serum urate in any individual shows so little variation is
not unexpected. Genetic tendencies and enzyme abnor-
malities cannot be altered and body weight and alcohol
intake are yplikely to change t© any great extent.

Only 11 per cent of the 228 gypjects had a serum urate
above the upper limit of the reference range (Table 1) but
it is unrealistic to suggest that a level can be defined below
which is 'normal' and above which is 'abnormal'. It is
much more megningful to examine and quantify the

complications ©f hyperuricaemia than its exact levels.
Table 2 shows that only four subjects had gout, two had

serum urates above 500 /ymol/litre, 1in one it was 466
/unol/litre and the fourth was 3lready taking allopurinol
and had a serum urate of 352 Amo]_/]_itre when first seen.
In none of the four was gout 2 Significant disability; it was
in fact only 2 temporary nuisance which responded
rapldly to appropriate treatment.

Only one of the 228 patients had a urinary calculus.
His highest serum urate was 345 “yol/litre, the stone had
been passed 15 years previously and had not been

analysed. It appears unlikely to have been a uric acid
stone.

The incidence of albuminuria is also shown in Table 2.
While some relationship with serum urate levels is evi-
dent, it cannot be accepted == invariably attributable to
hyperuricaemia; ©often a mexe likely explanation is that
albuminuria is derived from hypertension with which
hyperuricaemia ¥ commonly associated[2,4,9,10], the
high serum urate being thought to be gecondary to
hypertension, though the mechanism is uncertain. Of the

eight patients with albuminuria six had hypertension, one
had an uncoiled zorta, an enlarged left ventricle and other
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evidence of arterial degenerative change and the remain-
ing one had a serum urate of only 325 /Ag/litre In all the
eight patients the albuminuria was slight and none of
them nor the other 220 patients showed gny evidence of
azotaemia. These fj_ndj_ngs accord closely with those of
Fessel [l 1],

The association of high serum uratejevelsg with hyper-
tension®,4,9,10] and hypercholesterolaemia[2,4,7-10,
12-15] is well known. Our gyrvey fully confirms the
previous reports Put the hypertension was mild, the
highest level being 190/120, and the hyperlipidaemia

showed itself as hypertriglyceridaemia approximately
four times more frequently than as an elevation of

cholesterol levels, doubtless reflecting the association of
hyperuricaemia with increased body weight (Table 3.

Myocardial infarction is less likely to be causally
related to serum urate levels. Table 3 suggests = correla-

tion, but only three of the 12 who suffered a myocardial
infarct had sexrum urate levels above the upper limit of the
reference range and the apparent link between serum
urate and coronary artery disease probably derives from
mutual associations, particularly hypertension, hyperlipi-
daemia, increased body weight and high alcohol intake,
rather than from hyperuricaemia itself. Other risk factors
were certainly present in nine of the 12, and the serum
urate levels of the other three were 423, 369 and 369
/ixnol/litre. Our findings and interpretation thereof accord

with others yriters(2-4,16].

What should be done when the phygician is faced py the
incidental finding ©f = high serum urate? Its common
association with obesity, = generous intake of alcohol, and
hypertension should trigger appropriate advice and ther-
apy if such factors are thought to be responsible and
important. Albuminuria, remal stone and impaired reral
function gppear to be rare sequelae ©f hyperuricae-
mia[l7,18] but recurrent uric acid calculi clearly call for
treatment to lower the serum uric acid, though this oy
dislodge previously static calculi and lead to their ureteric
impaction. The oply other indication is frequent and
disabling attacks of goyr. Allopurinol reduces the sexum
urate even in those addicted te alcohol and prevents gout

but in a minority ¢ produces rashes or moxe severe
allergic reactions. Its use should be restricted to those who
have = genuine disability. Hyperuricaemia is = common
and benign biochemical abnormality which does not often
warrant therapeutic interference.

Not surprisingly, ©ur findings @nd opinions are in close

accord with those of Scott, who has studied hyperuricae-

their  complications  for

mia, gout and
years[8,10,17].

It is widely believed that gout and hyperuricaemia are
associated with greater than average intelligence, achieve-
ment and drive[l7,19,20]. Our 228 subjects from social
class I would therefore be expected to have higher sexrum
urate levels than the zyverage population, especially ==
their larger disposable income might also lend itself to
over-eating a@nd a generous intake of alcohol. Of our

many

subjects, 11 per cent had a serum urate above the
reference range, compared with 9.2 per cent of men of all
social classes in the Framingham Survey[l] . This differ-
ence would appear to support the hypothesis, but the

multifactorial origins ©f hyperuricaemia @nd the difficulty
of defining the ypper limit of the reference range j_mpaj_r

the credibility of all such comparisons.
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