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Abstract Gout is well known to be produced by
increased uric acid level in blood. The objective of this
paper is to assess the relationship between gout and calcium
oxalate stone formation in the humans. 48 patients with
combination of gout and calcium oxalate stone problem
were included. The biochemical values of this group were
compared with 38 randomly selected uric acid stone
patients with gout, 43 stone patients with gout alone, 100
calcium oxalate stone patients without gout and 30 con-
trols, making a total of 259 patients. Various biochemical
parameters, namely serum calcium, phosphorus and uric
acid and 24-h urine calcium, phosphorus, uric acid, oxalate,
citrate and magnesium were analysed. ANOVA and Dun-
can’s multiple-range tests were performed to assess statisti-
cal signiWcance of the variations. The promoters of stone
formation, namely serum calcium (P < 0.05), phosphorus
(P < 0.05) and uric acid (P < 0.05) and urine calcium
(P < 0.05), uric acid (P < 0.05) and oxalate (P < 0.05) were
signiWcantly variable in the diVerent groups. The inhibitor
citrate (P < 0.05) was also signiWcantly variable. Multiple-
range test showed that the promoters, namely serum
calcium (P < 0.05) and urine uric acid (P < 0.05) were in a
signiWcantly higher range in the gouty patients, gouty uric
acid stone patients and gouty calcium oxalate stone patients
compared to the non-gouty patients and controls. Urine
oxalate (P < 0.0001) was in the highest range in the gouty

calcium oxalate or gouty uric acid stones patients. The
inhibitor urine citrate (P < 0.001) was signiWcantly lower in
the gouty, gouty uric acid and gouty calcium oxalate
patients. Serum uric acid was highest in the non-stone
gouty patients, followed by the gouty uric acid stone form-
ers and gouty calcium oxalate stone patients. The high val-
ues of promoters, namely uric acid and calcium in the gouty
stone patients indicate the tendency for urinary stone
formation in the gouty stone patients. There is probably a
correlation between gout and calcium oxalate urinary stone.
We presume this mechanism is achieved through the uric
acid metabolism. The Wndings point to the summation eVect
of metabolic changes in development of stone disease.
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oxalate stone · Biochemistry

Introduction

Gout is a common metabolic problem manifesting as pain-
ful joints of the lower and upper limbs. The pain can be
very severe mostly in the lower limb, particularly the big
toe. It is well recognised that gout is produced by increased
uric acid level in blood. Since elevated uric acid levels in
the blood can produce other illnesses, naturally other con-
comitant conditions have been discussed. Uric acid is the
end product of purine metabolism. It may be derived from
diet or from tissue break down in the body. It is thus that in
malignancy, uric acid levels are seen to be high. Renal
stones comprising of uric acid have been associated with
high uric acid levels in blood and urine [1–3]. This is well
acknowledged.

The role of uric acid metabolism in calcium oxalate uri-
nary stone disease has been debated in recent times. Even
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though uric acid stones and gout are known metabolic com-
binations, much has not been reported about the relation-
ship of gout to calcium oxalate stone disease [4, 5]. This
paper has attempted to assess the relationship between gout
and calcium oxalate stone formation in the human.

Methods

259 subjects were included in the study; 48 patients had
combination of gout and calcium oxalate stone problem.
The biochemical values of this group including serum cal-
cium, phosphorus and uric acid and 24-h urine calcium,
phosphorus, uric acid, oxalate, citrate and magnesium were
compared with 38 randomly selected pure uric acid stone
patients with gout, 43 stone patients with gout alone, 100
calcium oxalate stone patients without gout and 30 con-
trols. ANOVA and Duncan’s multiple-range tests were per-
formed to assess statistical signiWcance of the variations.

Results

The promoters of stone formation, namely serum calcium
(P < 0.05), phosphorus (P < 0.05) and uric acid (P < 0.05),
and urine oxalate (P < 0.05) and uric acid (P < 0.05) were
signiWcantly variable in the diVerent groups (Table 1).
Serum calcium was highest in the patients with gout and
uric acid stones (10.4 mg%), followed by the group with
gout and calcium oxalate stones. Serum phosphorus was
maximum in the group with gout and calcium oxalate
stones (4.2 mg%). Serum uric acid was highest in the group
with gout alone. Urine calcium was highest in the group
with gout and calcium oxalate stones (345 mg/24 h) fol-
lowed by the group with gout and uric acid stones (304 mg/
24 h). Urine phosphorus was also highest in the group with
gout and calcium oxalate stones (1,789 mg/24 h). Urine
uric acid was highest in the gout alone group (786 mg/
24 h), followed by the group with gout and uric acid stones
(713 mg/24 h). The urine oxalate was highest in the group

with gout and calcium oxalate stones (234 mg/24 h) fol-
lowed by the group with gout and uric acid stones (212 mg/
24 h). It is thus seen that the promoters, namely serum
calcium (P < 0.05) and urine uric acid (P < 0.05) were in a
signiWcantly higher range in the gouty patients, gouty uric
acid stone patients and gouty calcium oxalate stone patients
compared to the other groups. Serum phosphorus (P < 0.05)
and urine oxalate (P < 0.0001) were signiWcantly higher in
the gouty stone formers compared to the others.

The inhibitor urine citrate was lowest in the group with
gout and uric acid stones (153 mg/24 h) followed by the
group with gout and calcium oxalate stones (167 mg/24 h).
The citrate level was thus signiWcantly lower (P < 0.001)
in the gouty, gouty uric acid and gouty calcium oxalate
patients.

Discussion

Various studies on gout and urinary stone problem [4, 5]
have identiWed that gout was associated with more number
of calcium oxalate stones than uric acid stones. They recog-
nised that the gout plus calcium oxalate stone group had
greater urinary calcium and lower urinary citrate compared
to the group of patients with gout and uric acid stones. They
concluded that patients with gouty diathesis may form cal-
cium oxalate stones due to increased urinary excretion of
calcium and reduced excretion of citrate. The Wndings of
the present study are in perfect agreement with these
reports. Hyperuricemia was more in those with uric acid
stones than in those with calcium stones.

Negri et al. [6] studied a group of pure uric acid stone
formers and that of pure calcium oxalate stone formers and
found that patients with calcium oxalate stones had higher
24-h urinary calcium excretion. Increased serum uric acid
was a characteristic of uric acid stone formers that resem-
bles patients with primary gout. The Wndings of the present
study agreed with these observations also.

A study on the clinical spectrum of gout in south
India [7] identiWed a higher mean serum uric acid level

Table 1 Biochemical parameters in diVerent groups studied

No. Group Serum Urine Total

Ca 
(mg%)

P 
(mg%)

UA 
(mg%)

Ca 
(mg/24 h)

P 
(mg/24 h)

UA 
(mg/24 h)

Ox 
(mg/24 h)

Cit 
(mg/24 h)

Mg 
(mEq/24 h)

1 Gout + calcium oxalate 9.7 4.2 6.2 345 1,789 687 234 167 6.3 48

2 Gout + uric acid 10.4 3.9 7.1 304 1,287 713 212 153 7.2 38

3 Gout alone 9.3 3.8 7.4 289 1,378 786 175 178 6.9 43

4 Calcium oxalate alone 8.9 3.3 5.9 278 1,657 634 195 312 5.9 100

5 Control 8.3 3.4 4.8 154 1,459 568 156 350 5.3 30

SigniWcance of variation * * * * NS * * * NS 259
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in polyarticular gout than in oligoarticular gout. The mean
serum uric acid level was higher in the polyarticular than in
the oligoarticular gout. This indicates that higher uric acid
levels may indicate severe forms of the disease.

Based on these observations it is suggested that calcium
oxalate stone formation is very closely linked to uric acid
metabolism and that administration of allopurinol, the drug
that reduces production of uric acid in the body would be
helpful not only in gout and patients forming uric acid
stones, but also in those forming calcium oxalate stones,
particularly in those patients who have high levels of uric
acid in the blood and urine.

Studies on gout [8–14] indicate that use of diuretics,
low-dose aspirin, alcohol abuse, renal insuYciency, hyper-
tension, ischaemic heart disease and obesity are seen
frequently in the patients. All these may be related to
hyperuricaemia. Further studies are thus indicated in
assessing the possible aetiological role of these parameters
in urinary calcium oxalate stone formation.

Conclusion

The high values of promoters, namely uric acid and cal-
cium in the gouty stone patients indicate the tendency for
lithiasis in the gouty stone patients. There is probably a cor-
relation between gout and calcium oxalate urinary stone.
We presume this mechanism is achieved through the uric
acid metabolism. The Wndings point to the summation eVect
of metabolic changes in development of stone diseases.
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