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SESSION IV-GOUT WITH RENAL COMPLICATIONS
DISCUSSION

Hepatic Iron Storage
DR. V. UDALL (U.K.): At Beckenham, Dr. S. R. M.

Bushby and I have examined livers from rats that were
used for a study in reproduction. They had been dosed
with allopurinol 20 mg./kg./day, 7 days a week for 9
months, in groups of ten of each sex, with no additional
iron in the diet. The non-haemoglobin storage iron
content was estimated by the method just reported by
Dr. Powell. We also made histological examinations
on the liver, staining sections with haematoxylin and
eosin, Gomori reticulin, and Perl's iron method; frozen
sections were stained for fat. We found no evidence of
increased iron storage using histological methods; six

TABLE I
LIVER IRON CONTENT FROM RATS DOSED DAILY
ORALLY FOR 38 WEEKS WITH ALLOPURINOL 20 MG./KG.
(ACTIVE INGREDIENT) AND FROM CONTROLS. GROUPS

OF 10 OF EACH SEX

20 Treated Rats 20 Control Rats
Sex

Iron Content Iron Content
Rat No. (tg./g.) Rat. No. (.tg./g.)

W104 55 W30 42
W105 59 W25 63
W103 66 W29 67
W107 73 W27 71
W102 80 W28 74

Male (20) W109 81 W21 76
W108 86 W22 76
WiO1 88 W26 86
W106 101 W24 116
W110 110 W23 119

Mean 80 Mean 79

W33 59 WI 67
W40 77 W4 75
W34 81 W6 86
W37 92 Wio 118
W31 120 W2 122
W39 157 W9 123

Female (20) W35 162 W5 129
W36 163 W7 135
W32 186 W8 165
W38 201 W3 223
Mean 130 Mean 124

Statistical analysis by the ranking Mann-Whitney method showed
no significant differences between treated and control groups.

The histological findings may be summarized as follows:

Control (20) Treated (20)
Group

Male Female Male Female
(10) (10) (10) (10)

Structural Abnormalities 0 0 0 0

Presence of Ferric Iron 2 4 1 1

Presence of Fat
Trace 9 7 10 7
More than a Trace 0 2 0 1

out of twenty controls, and two out of twenty treated rats
gave a positive reaction with Perl's. We found no other
histopathological change that could be attributed to drug
action. Table I shows the results for the liver iron con-
tent of forty individual animals. You will note the wide
variation for our rats. We could not demonstrate any
effect on iron storage, in rat liver, after prolonged treat-
ment.
DR. POWELL: The different method of administration of

the drug may possibly account for the difference observed.
We administered allopurinol in finely-powdered form dis-
persed in castor sugar and mixed thoroughly with the diet.
This, we thought, would provide an effective concentra-
tion of the drug throughout most of the 24-hour period.
DR. SEEGMILLER: We investigated the possible role of

xanthine oxidase in iron absorption by studying our
xanthinuric patient. She developed an iron deficiency
anaemia during her hospitalization, which we attributed
to the many blood samples withdrawn during the course
of our studies. This condition was corrected by therapy
with iron administered orally.

After Dr. Ayvazian's paper appeared (Ayvazian, 1964),
we performed a radioiron absorption test and found it
to be entirely normal. We concluded that iron absorption
in this patient was unaffected by the absence of xanthine
oxidase in intestinal epithelium and in liver (Seegmiller,
Engelman, Klinenberg, Watts, and Sjoerdsma, 1964).

Uraemic Pericarditis
DR. KERR: Dr. Barbara Clarkson and I have found an

association between hyperuricaemia and uraemic peri-
carditis in patients with chronic renal disease; the
correlation between pericarditis and increased uric acid
pool size is even more striking (Clarkson, 1966; Table II).

TABLE II*
URATE POOL SIZE CORRECTED FOR SURFACE AREA

Creatinine
Patient Clearance Corrected Pool

(mi./min.) Size (mg.)

F.S. 14 6 1765
C.C. 10 0 1580
J.R. 5 5 1960
S.F. 5 0 1730
J.M. 3 6 1390
L.R. 3 5 1280
W.J.S. 3 0 1710
E.A. 2 2 1410
M.L. 1.5 1910
J.P. 9 5 2275
S.R. 2 5 2600
M.A. 1.5 2770
D.H. 0 8 3460
G.G. 0 5 2315

*Reproduced by permission of the Editor,
European Dialysis and Transplant Association.
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ALLOPURINOL SYMPOSIUM, 1966

Since the initiation of our chronic dialysis programme
we have maintained a group of patients with very severe
renal failure (GFR less than 4 ml./min./1 -73 sq. m.) on
strict conservative therapy and Giovanetti diet as long as
possible before admitting them to the dialysis programme.
The biggest danger of this form of brinkmanship is the
onset of uraemic pericarditis which is often fatal within a
few days. In view of our own satisfactory experience of
the non-toxicity of allopurinol in the treatment of twelve
patients with gout for up to 18 months, and the many other
similar reports, we felt that the drug merited a trial in
pre-terminal renal failure, in the hope of preventing the
onset of pericarditis.

Seven patients were treated with allopurinol 200 to
600 mg./day for periods of 2 to 6 weeks. In every case
the plasma urate level fell, usually to normal levels, but in
all cases the drug was withdrawn because of side-effects.
Two patients developed unexplained bleeding and one

of these had a partial gastrectomy performed without the
site of gastric haemorrhage being discovered. Two
developed florid maculopapular skin rashes with severe
pruritis. Two complained of malaise and muscular
twitching. All of these symptoms or signs may appear in
termal renal failure particularly when modified by the
Giovanetti diet, but all the patients felt better after with-
drawal of the drug.
One patient had pyrexia and malaise from the first day

of taking the drug; 5 days later he developed epistaxis
with a normal platelet count. After a further 3 days he
developed purpura, thrombocytopenia, and leucopenia.
His platelet count remained below 40,000 per cu. mm. for
2 weeks except when raised by platelet transfusion. After
a fortnight on barrier nursing, high dose prednisone, and
peritoneal dialysis, he made a good recovery. Allo-
purinol was not discontinued until the first abnormal
blood count was obtained. He was taking no other drugs
except methionine.

Although none of these side-effects has been confirmed
by re-administration of the drug, we think that they call
for considerable caution in its use in the presence of
renal failure.

Uric Acid Stones and Hyperexcretion
PROF. F. DELBARRE (France): I should like to say some-

thing about the effects of allopurinol on gouty patients
with urate stones or excessive urate excretion.

Fourteen gouty patients, including eleven with lithiasis
and three urate hyperexcretors without stones, were put
on a controlled diet and treated with allopurinol 200 mg./
day at the Hopital Cochin, Paris. A second group in-
cluded twelve patients with urate stones who took the
diuresis cure at Contrexeville. Treatment lasted for up
to 15 days at Contrexeville, and for 2 to 12 months
(average 140 days) at the Hopital Cochin.

In the eleven patients with urate stones, uricaemia was
reduced by 30 per cent., and urate excretion by 40 per
cent., whereas xanthinuria increased by 28 to 98 mg./day.
The average decrease in the UUA level, with or without
lithiasis, was 55 per cent. There was a 28 per cent.
decrease in uraturia among the patients with a previously

normal urate output, as against a 55 per cent. decrease
among those with previous excessive urate excretion.
The total purine output in the urine (uric acid +

xanthine + hypoxanthine) decreased by 34 per cent. under
treatment. This phenomenon, which is of considerable
importance, remains unexplained, and suggests an effect
of allopurinol on systems other than xanthine oxidase.

Allopurinol was tolerated perfectly well, and attacks of
gout were rare, because of the prophylactic effect of
colchicine. No attacks of renal colic were observed and
several patients who had passed urate gravel before
treatment, or who had crystalluria, no longer experienced
these symptoms during treatment.

Similar results were found among the patients treated
at Contrexeville. The average SUA level fell from 7 45
to 4-73 mg./100 ml. The results among patients with
stones were comparable whether they had gout or not.
Of the twelve patients treated, three had uric acid crystals
in their morning urine in spite of the diuretic treatment.
During the therapy this urate sediment disappeared in
two patients and became insignificant in the third, and
xanthine crystalluria was never observed.

It is too early to draw any definite conclusions, but we
can say that our patients, who were for the most part
gouty and in need of hypouricaemic treatment, could not
be treated with conventional measures, and allopurinol
was their only therapeutic hope. The drug was well
tolerated and careful laboratory studies have shown that
its effects on uricaemia and uraturia were highly beneficial.
It is especially in the uric acid hyperexcretors that allo-
purinol gives the most striking results.
The only outstanding question is whether there is any

risk in substituting hyperxanthinuria for hyperuraturia
and so perhaps xanthine stones for urate stones. How-
ever, we have observed no xanthine sediments in the urine,
and the analysis of two stones passed naturally after
treatment did not show this substance. Various argu-
ments lead us to believe that the risk of xanthine stone
formation is negligible:

(1) The total purine excretion (uric acid + xanthine +
hypoxanthine) decreases consistently in patients with
urate hyperexcretion, and this reduces the risk of precipi-
tation in the urine;

(2) This is a corollary of the finding that, in most
patients, the increase in xanthinuria is only slight. The
urinary xanthine output rarely reaches 150 mg./day;

(3) The action of allopurinol results in the reduction of
uric acid excretion, with an increase in the precursors of
uric acid, but especially hypoxanthine. The solubility of
xanthine is as low as that of uric acid, but hypoxanthine is
ten times more soluble. Fortunately, it is hypoxanthine
which makes up 75 per cent. of the purine substituted for
uric acid.

In summary, allopurinol treatment can be given to all
gouty patients, even those with lithiasis-and perhaps
especially to these. The advantages to be expected
certainly outweigh any possible hazards. These hazards
require clinical supervision, and diuresis and alkaliniza-
tion of the urine is necessary, but our clinical and
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ANNALS OF THE RHEUMATIC DISEASES

laboratory studies lead us to believe that we are at a
turning point in the treatment of urate stones.

Gout and Renal Function

DR. HOOD: Dr. Rundles wanted us to discuss the
general theme of whether we should reset our whole view
of gout. There should be literally hundreds of thousands
of hypertensive people-or millions-with elevated uric
acid levels due to thiazides. Many patients with
malignant, or formerly malignant, hypertension have
been controlled for 7, 8, or 9 years on a combined
regimen including thiazides. Renal function has often
been observed to be stable for that time. We have now
seen a good number of those with remarkably high uric
acid levels (i.e. 8 to 14 mg./100 ml.) beginning to show a
rather rapid deterioration. This might be a very serious
question. There is also the statistical association between
high uric acid levels and coronary disease, though nobody
knows whether uric acid per se plays any direct role, or
only by way of its association with other factors.

PROF. A. DE VRIES (Israel): I should like to take up Dr.
Rundles' interesting remark about the classification of
gout, and to ask how he would classify the following
patient:

A man had his first attack of gout at the age of 70 and
arthritis in the right toe joint; 40 years before he had had a
colic, and he had kept the stone in a cupboard and brought
it with him to the clinic. It was a uric acid stone.

How would you have classified him 40 years ago at the
age of 30? Had he gout or not? And how would you
have treated him?
DR. RUNDLES: I was just raising a problem. I was not

proposing to supply any answers!
DR. B. AMOR (France): I should like to say something

about one of our patients, a 51-year-old man with poly-
tophaceous gout and renal insufficiency. His urinary
urate excretion was initially high, but he later became a
"normo-excretor" as a result of renal damage (interstitial
nephritis was found at renal biopsy).

Allopurinol therapy had a good effect on his gouty
syndrome as follows:

(1) The SUA level fell from over 12-0 mg./100 ml. to
within the normal range;

(2) The UUA level fell from 500 to 100 mg./day while
the oxypurine excretion rose to 600 mg./day;

(3) The total purine output exceeded the previous level
by 43 per cent.;

(4) The serum xanthine level rose to 1 * 6 ,ug./100 ml.;
(5) The drug's clinical effect on the acute attacks and on

the tophi was excellent. The blood urea nitrogen, which
had, for many months been about 80 mg./100 ml. fell to
within the normal range during treatment, and the urea
and creatinine clearances improved slightly.

A similar result was obtained in two other gouty
subjects with renal damage, but the serum xanthine did
not rise so high. None of the other drugs available for
gout could have given as good a result.

DR. ELION: In connexion with uric acid stones, I might
say that in the past 2 years we have become sort of a
clearing house for every stone that has been passed by a
patient on allopurinol. We should be very happy to do
further analyses, particularly since we have not found any
xanthine stones to date. We have found a very great
variety of composition in the stones sent to us; most of
them have been uric acid stones, one was a calcium phos-
phate, and the most surprising one of all, a large stone
removed on surgery, was of pure cystine.

DR. SEEGMILLER: I think we should consider the
question of whether the treatment of gout patients does in
fact improve renal function. Talbott and Terplan (1960)
stated that control of serum urate by use of uricosuric
drugs prevented progression of renal damage in gout
patients. Later, Reed (1962) reported interesting results
of treatment of some twenty gout patients in whom there
was evidence of renal damage using the uricosuric drug,
zoxazolamine (which has since been removed from the
market). After therapy with zoxazolamine, high flu:d
intake, and alkali for 3 to 31 months, eleven of the
twenty patients showed an average increase in creatinine
clearance from 64 to 86 ml./min. This seemed to be a
significant change, but the author does not make it clear
whether the alkali, the high fluid intake, or the uricosuric
drug was responsible for this striking therapeutic effect.
This study does provide evidence of the effectiveness of
therapeutic measures on renal disease in at least a
portion of gout patients.
With the composition of the urate deposits in the

kidney being identical to those in the tophi, perhaps the
deposits in the kidney are also capable of eliciting an
acute inflammatory reaction analogous to the inflam-
matory reactions occurring in response to the same
crystals deposited in the region of the joint in acute gout.
At the clinical level this might be manifest as a rapid
deterioration of renal function followed by a substantial
recovery as the acute inflammation subsided.

DR. WATTS: I should like to go back to Dr. Ogryzlo's
paper. He mentioned the patient with oxalate stones
who stopped passing them when he was given allopurinol.
I should like to caution you against thinking that this is
connected with any change in oxalate excretion, firstly
because of the data which I showed earlier in my own talk,
and secondly because of our experience with allopurinol
in patients with primary hyperoxaluria, who excrete 100
or 200 mg. oxalate a day, or perhaps even more. They
are very prone to form calcium oxalate stones and to
develop calcium oxalate nephrocalcinosis early in life, but
allopurinol does not produce any material change in their
urinary oxalate excretion.

DR. KRAKOFF: I think it is appropriate to comment, in
view of the discussion on the effect of allopurinol on
renal insufficiency in gout, that one of the first patients
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ALLOPURINOL S YMPOSIUM, 1966

treated by Dr. Rundles 31 years ago was a very young
man, a graduate student at Duke University, with severe
gouty nephropathy which was apparently rapidly pro-
gressive. This patient was started by Dr. Rundles on
allopurinol and did extremely well. He subsequently
moved to New York, and I have had the pleasure of
following him for the last 2 years, so this is perhaps one of
the longest follow-ups of severe gouty nephropathy
available. This young man has continued to do very
well; he has had no further progression albuminuria, no
further progression and, in fact, a slight clearing of the
hydronephrosis which had already developed, no further
episodes of uric acid gravel which were previously
extremely frequent, and no attacks of acute gouty
arthritis in about 3 years.

DR. WATTS: I think we ought to distinguish between
improvement in uric acid renal involvement by reducing
the incidence of stone formation, and improvement by
the dissolution of tophaceous deposits within the renal
parenchyma.
There is one other point. I wonder if Prof. de Vries,

who seems to have seen many patients with uric acid
stones, can tell us if he has noticed whether they have a
sudden shower of uric acid stones when he starts them off
on allopurinol? It is as if one had taken out some of the
cement between the bricks, and they all come falling
down the ureter. Certainly I had a patient in whom this
happened quite dramatically a few weeks ago.

PROF. DE VRIES: No, I have not seen this. I may per-
haps add another thing. You never know whether a
patient with so-called idiopathic uric acid lithiasis (i.e.
with no manifestations of gout) may develop it in the
future after many years, and some patients do. So your
diagnosis may be one of idiopathic uric acid lithiasis, but
you have to remove the "idiopathic" when he develops
gout, after let us say 10 years. But of these patients who
are so far idiopathic, none has developed an attack of gout
when receiving allopurinol.

Indications for Treatment

DR. J. H. GLYN (London): As a clinician, I should like
guidance on one of our most common problems, the
patient who had had one, or possibly two, attacks of gout,
but who thereafter remains completely well for many
years despite a hyperuricaemia of say 7 to 8 mg./100 ml.
At what level of hyperuricaemia is one justified in recom-
mending permanent prophylactic therapy from the point
of view of protecting the kidney? If such treatment is
indicated, do you think that allopurinol or conventional
uricosuric drugs are safer? From what Dr. Scott said
this morning, both types of drug appear to be equally
effective.

DR. SEEGMILLER: There is no unanimity of opinion
among the experts on all of the indications for beginning
therapy with a uricosuric drug. There are, however,

three and possibly four criteria on which most rheum-
atologists agree.

(1) The gouty patient who has some clinical or radio-
logical evidence of tophaceous deposits. Here there is a
clear rationale for uricosuric therapy to diminish the
serum urate concentration to the normal range and there-
by permit the sodium urate deposits to be dissolved away
by body fluids that are no longer supersaturated with
urate.

(2) The presence of a true serum urate concentration
consistently above 8 mg./100 ml. in a patient who has gout
but no clinical or radiological evidence of tophi. Since
the numerical value obtained for serum urate is dependent
on the method used, this could be better stated as 1 0 to
1.5 mg./100 ml. above the upper range found in normal
males for any particular method. In our experience, if
the gouty patients have no tophi and do not receive a
uricosuric drug they will soon develop such tophi if the
serum urate concentration continues above this value.

(3) The patient who continues to have mild to moderate
episodes of acute gout even though he is maintained on
daily colchicine and the serum urate is below 8 mg./100 ml.
Two of our patients were in this category and both had
almost complete cessation of symptoms after starting
uricosuric drugs. It was also interesting to note that, in
these two patients, the magnitude of the inflammatory
response to the subcutaneous injection of a standard dose
of sodium urate crystals seemed to be much larger than in
the average gouty patient or the normal control subject
(Buchanan, Klinenberg1 indSeegmiller, 1965). Evidently
their threshold for producing an inflammatory response is
constitutionally lower. Consequently the small quantity
of urate crystals that would be tolerated without inflam-
mation by most gout patients does produce clinical
symptoms of inflammation in these patients.

(4) In view of the report of Reed (1962) an indication
for uricosuric therapy, combined with high fluid intake
and possibly an agent to alkalinize the urine, would be
the presence of gout with evidence of renal dysfunction.

The clinical conditions in which there is less general
agreement on the necessity of starting uricosuric therapy
include the patient who has had only one acute attack of
gout with a minimally elevated serum urate concentration,
and the patient who is discovered to have hyperuricaemia
but no gout. One might argue that the micro-crystals
which are now regarded as being responsible for the
acute gouty inflammation represent a microtophus which
is not apparent by the usual gross clinical or roentgeno-
logical studies, and that therefore this constitutes a good
reason for beginning uricosuric therapy. Against this
view is the fact that some patients have such mild gout
that they experience only one attack throughout their
whole lifetime so that to commit such a patient to a life-
time of uricosuric therapy after his first attack would be
unwarranted.

This consideration, however, may be altered in view of
the recent findings of Hall (1965) who has been following
the serum urate of a group of individuals in one whole
community as part of a study of cardiovascular disease.
He has found a positive correlation between the presence

H
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ANNALS OF THE RHEUMATIC DISEASES

of hyperuricaemia and the development of myocardial
infarction. The correlation was even greater in those
individuals who had clinical evidence of gout. These
findings seem at variance with the reports by Talbott
and Lilienfeld (1959) that gout has no effect on life
expectancy. It is conceivable that both the gout and the
myocardial infarctions are but measures of the severity
of a metabolic aberration which gives rise to both con-
ditions. However, if future work shows some aetiological
relationship between the hyperuricaemia and the myo-
cardial infarction, there would then be good reason for a
more intensive effort to control primary hyperuricaemia.
At the present time I do not feel that the evidence of such
a relationship is strong enough to warrant our treating
very modest degrees of hyperuricaemia in the absence of
gout with uricosuric drugs. However, if the hyper-
uricaemia is in the range of 9 or 10 mg./100 ml., the
chances of developing gouty arthritis are sufficiently great
for many rheumatologists to recommend prophylactic
therapy, particularly if there is a family history of gout.
At this point I should like to offer just one word of

caution in the use of allopurinol, primarily on the basis
that it is a new drug. I think that conservative principles
of medical management demand that we should have a
very good reason for using any new drug in place of an
established drug the safety of which has been proven by
years of clinical experience. I therefore feel that the
patient who is well managed on probenecid or sulphin-
pyrazone should not be changed to allopurinol simply
because it is available, but that we should reserve the new
drug for those patients in whom uricosuric drugs have
proved unsuccessful, at least until a greater body of
clinical experience of its use has accumulated.

DR. RUNDLES: I think that Dr. Seegmiller has sum-
marized the problem beautifuilly. I believe we all recog-

nize that we do not yet have final data in hand, and I hope
that in various parts of the world we may see a selection
of patients put on randomized regimens with a systematic
follow-up carried on long enough to answer these
questions. We are moving into an era of quantitative
medicine, at least in some haematological studies, and we
are trying to use statistically valid groups of patients
following specific regimens in long-term projects. The
difficulty is that we sometimes have to run an experiment
for 5 or 10 years, and this demands sustained interest for a
long time.

DR. OGRYZLO: As you know, one group of agents which
reduce the serum urate level includes certain anti-
coagulants such as dicoumarol and biscoumacetate.
One of the effects of these agents-in addition to their
effect on prothrombin, of course-is their effect on
platelet adhesiveness, survival, and turnover. In gout
as in atherosclerosis, the platelet adhesive index is in-
creased, the half-life shortened, and the turnover in-
creased. It has been found that sulphinpyrazone, in
addition to its uricosuric action, also reduces the platelet
adhesive index, prolongs the half-life and reduces the
turnover. It does not, however, affect prothrombin or
the other clotting factors.
Concerning the possible relationship of a raised uric

acid level to atherosclerosis andypertension, we have
begun a study in patients after their first myocardial in-
farct. After an initial 3-month period on anticoagulant,
the patients have been divided for long-term therapy into
one group receiving dicoumarol and a second group
selected in random fashion (because you cannot under-
take a double-blind study with dicoumarol) receiving
sulphinpyrazone. After one year the two groups are still
too small and show no statistical difference.
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